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Léi néi dau-

Hién nay & nudc ta, tai lieu vé& sinh hoc va céng nghé sinh hoc qué
thi€u thén. Ching t0i viét tap sach nay nhim gop phin nhé khéc phuc
tinh hinh trén.

Tap sdch gébm 3 chuong d¢c lap :
Chuong 1 : Ky thuat lén men aflatoxin
(Thac si Nguyén Huy Van,
GS.TS. Bui Xuan Déng)
Chuong 2 : Cong nghé bién ddi sinh hoc
(GS.TS. Bui Xuan Déng)
Chudng 3 : Vi nfim diung trong cong nghé sinh hoc
(G8.TS. Bui Xuan Déng)

Noéi dung trén duge viét nham phuc vu vige dao tao trong va trén
dai hoc & cac trudng cod chuyén nganh vi sinh vat, lam tai litu tham
khdo déi véi cdc can bo gidng day, nghién éitu sinh hoc, cong nghé sinh
hoc, nhitng ngudi ldm cong tdc chuyén moén cd lién quan va cac ban doc
quan tdm dén cdc chuyén nganh nay. Chung t6i rdt mong nhdn dude su
giup dd, gop ¥ kién ctia ban doc.

Bui Xuan Déng, Nguyén Huy Van
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Lioi néi diu
Chuong I — Ky thuat lén men aflatoxin
1. Chon loc cac ching vi ndm cd kha nédng tao thanh cac
aflatoxin Bl, B2, Gi, G2
2. Lén men va chiét xudt aflatoxin
Tai liéu tham khao chinh
Chwwong I — Cong nghé bién déi sinh hec
1. Nhitng vi sinh vat cd hoat tinh bién déi sinh hoc
2 Nhitng phuong phép s dung trong cong nghé bién d8i sinh
hoc
3. Co chat bign ddi sinh hoc
4. Phan dng bi€n ddi steroid cta cac loai vi sinh vat
Tai lidu tham khao chinh
Chiwong HI - Vi ndm dung trong cong nghé sinh hoc
1. Nam tiép hgp ding trong cong nghé sinh hoc
2. Ndm biat toan diing trong cdng nghé sinh hoc

Tai liéu tham khao chinh



Chuong I
KY THUAT LEN MEN AFLATOXIN

T nam 1960, loai vi n&m Aspergilius flavus duge phét hién la
nguyén nhan giy chét khoang 10 van ga ty con & nudec Anh vdi cic tén
thuong & gan (gan bi hoai td, chiy mdu trong gan, tdng sinh Ong mit,
v. . v. ), va tiép theo dd phat hién mycotoxin do loal vi ndm nay tao thanh
trong thic an va trong mdi trudng nudi cdly cing pgiy cung loai tén
thuong gan ¢ sic vat thi nghiém va gia cim, sie vat chan nudi khac
(vit con, chutt, thd, khi, lgn, bd, citu, v.v.). Mycotoxin dé duge chift xuat
tinh khist va dugce goi la aflatoxin. Nam 1961, nghia la chi mdt nam sau
khi phat hién aflatoxin, mycotoxin nay da duge xdc dinh 14 ngoai bénh
cdp tinh ndi trén, con c¢d kha nang giy ung thu gan voi liéu lugng nho
an nhidu ngiy & cdc dong vat thi nghiém. Cac diéu tra dich té hoc @
cac ving dan cu khac nhau trén thé gidi cing cho thidy &d cdec ving ma
khau phan thdc 4n hang ngiy cd chita mot ham lugng aflatoxin tuong
doi cmo, ty 1@ npudi bi bénh ung thu gan cac hdn 4 cdc vang khic.
Aspergillus flavus Link ex Fries cling voi loai A parasiticus Speare da duge
xdc dinh la 'hai loai vi ndm cd ty lé ching tao thanh aflatoxin cao nhét
trong moi trudng nudi cdy, cing nhu trén nhiéu loai thue phdm, nga ede
{lac, d6 tuong, ngd, gao, lda mi, vv.) vA cAd trén m6t sé vi thude nam,
thudec bac ngudn gc thuc vat nhu nguu tdt (radix Achyranthis bidentatae),
lién nhue (semen Nelumbii), nhan sam (radix Ginseng), v.v. bi mdc
(Cl.Moreau 1974, B.X.Dong va ct. 1998). '

Vai thi dy vé két quia nghién cdu kba nang gAy ung thu gan thue
nghiém trén sdc vat vA diéu tra dich t& hoc (bang 1.1 va bang 1.2) :



Bing 1.1. K&t qud thdc nghiém trén chuot v& kha ning giy ung thu pan
cia aflatoxin (Theo B.X.Bdng, 1976)

Lirpng aflatoxin reong thire &n (mg Théi gian &n Ty 1¢ chudr bf
aflaroxinfkg chubt) {ngay) ung thu gan

50 370 L]

35 . 340 5

10 294 5/9

10 . 223 8/15

02 360 2/10

01 364 110

0,005 384 /10

. Bdng 1.2. Ty & dan s6 bi ung thu gan va ham lugng aflatoxin trung binh
¢o trén thyc phdm (Theo Alain Reilly, 1993),

Tén nudc hodc ving Ham hegng sflatoxin 36 ngudi méc ung thu
trong thirc phém gan trén 100,000
s (ngikq) ngueriingm
Ving cao Kenya 01 12
Song Kha (Th& Lan) . 0.2 20
Thao nguyén ving cao (Swaziland) 02 22
Ving cao trung binh Kenya 02 25
Thdo nguy8n cao trung binh {Swaziland) 03 38
Ving thdp Kenya _ 03 40
Ratbari (Th& Lan) 16 4,0
Thao nguyén ving thfp (Swaziland) 15 92
Mézambic 78 13,0

Vé hoa hoc, aflatoxin 13 nhém cde hop chét ¢ nhan difuranocumarin.
Ngudi ta da phat hién va xdc dinh cfu trdc dugc 16 hgp ch&t nay, ké

cA cAc dAn chdt da bién ddi trong co th€ dong vat (hinh 1.1. va bang
1.3).

o PRs

Ra ' x
R2

A4
CR4

Hinh 1.1. Ciu tric héa hoc ciim chic aflatoxin



" Bdng 13. Chc uhém héa chife cia cic aflatoxin

Aftatoxin R, Ry Ry R, R X

B, H H H CH, o] H2

G, H H H CH, Q -OCH, {lacton)

B, H, H2 M CH, 0 H,

G, H, H, H CH, o} -OCH, (lacton)

B,a oH Hp H CH, O H.

Goa OH H, H CH, o -0CH, (lacton)
methoxy-B, OCH, H, H CHj O H,
2-methoxy B, Hy OCH, H CH, 0 H,
2-6thoxy-8, Hy OCH,CH, H CH, o] H,
2-ethoxy -G, H, OCH,CH,4 H CH, ¢ -OCH; {lacton)

Aflatoxinco! (Ro) H H H CH, CH H,

P, H H H H 0 Ha

M, H H OH | CH, 0 H,

M, Hy H, OH CH, Q H,

BGM1 H H OH CH, (0] -OCH, (lacton)

Bihydro- H, H, H CH, OH Hg
aflatoxin R

Trong 16 aflatoxin da duge phat hién, ngudi ta dac biét chu ¥ dén
cde aflatoxin B, G, B, va G, vl dd 1a 4 aflatoxin g déc tinh cao nhat,
dong thai la cac aflatoxin dugc sinh ra véi s& lugng nhidu nhst ca trong
tu nhién ciing nhu trong moéi trudng nusi cay.

Vé co ch& giy bénh, cdc kat quéd thi nghiém in vivo va in vitro cho
thdy aflatoxin lién két véi ADN trong nhan t6 bac (moét phan ta gam
aflatoxin ¢d méi lien két voi 600 phin ti gam ADN). Su lién ké&t nay
gay udc ch& enzim polymeraza ctia ARN. Mat khac, tic dung han ché trong
téng hop ARN va tie dung dc ché polymeraza t-ARN 1a cdc nguyén nhan
lam gidm sit téng hop protit trong t& bao. Ngudi ta cang da ching minh
rang vong «, fB-lacton khong bao hda ed trong phan ti aflatoxin lam cho
hop chdt nay cd hoat tinh gay ung thu, va cing chinh vong lacton nay
gay uc ché tdng hgp ADN nhan t& bao, do dd lam r6i loan sy tang
trudng binh thudng céa t&€ bao (MF. Nexterin va V.IA Vixxarionova,
1971).

Nhu ching ta biét, cing nhv cc chdt doc hai khae, aflatoxin qua
dudng tiéu hda vao mot s6 t& bao gan, tich tu va bi chuyén hda thanh
cac dan chdt gidm doc tinh hay mat han déc tinh, déng thoi, véi mot
ham Jugng aflatoxin nhédt dinh, cde t& bao nay bi tén thuong nhu trén
vita ndi, cd nghia a2 gan da bi tén thuong.



& Viét Nam, thong bdo khoa hoc ddu tién vé phdt hién aflatoxin
(tit mot sd ching vi ndm ding d8 1én men sén xudt nude chim bang dé
tuong) vao nam 1970. Tit dd dén nay, nhiéu cﬁpg trinh nghién cdu vé
aflatoxin, cic mycotoxin khdc va cée loai vi nm tuong uUng da duge thuc
hién vé diSu tra phdt hién trén luong thuc, thuc phém, dudc liéu, vé lén
men aflatoxin vé thuc nghiém trén sdc vat thi nghiém, vé dugc ly hoe,
vé tha y v

Hau nhu tdt cA cdc thi nghiém, cdc cong trinh nghién cdu ndi trén
déu cdn cd aflatoxin tinh khigt. Mat khdc, cae phwong phdap ki€m nghiém
aflatoxin hién nay trén th&€ gidi déu cdn dén aflatoxin chuan. Gia loai hda
chat chuin nay rdt dit (vai nghin USD/lg), nudc ta dang hoan toan phai
nhap t¥ nudc nhgoai. Vi viy, viée ting budc bifu bigt va nam ving cong
nghé san xudt loai hda chdt nay 13 mdt trong cdc muc tiéu cua cong
nghé sinh hoc nube ta.

Cing nhu d6i vdi cdc sdn phdm lén men vi sinh vat khdc (enzim,
acid amin, acid hitu co, thu6c khdng sinh, v.v.), viéc nghién cdu sdn xudt
aflatoxin gdm cAc giai doan sau :

- Chon lgec cdc ching cd kha nang tao thanh cde aflatoxin Bl, B2,
G1l, G2, truéc hét la cac aflatoxin Bl, Gl.

- Can ci vao cic dac di€ém sinh hoc cua loai Aspergillus flovus (hoac
A. parasiticus) nhu nhu cfu dinh dudng, nhu clu oxy, pH modi trudng,
nhiét do, thoi gian nudi cdy, v.v.,, xac dinh céc théng s lén men toi uu.

— Lé&n men va chigt zuat aflatoxin.

- Ki€m tra san phfdm

CHON LOC CAC CHUNG VI NAM CO KHA NANG TAQ THANH CAC
AFLATOXIN B1, B2, G1, G2

Nhu trén déa trinh bay, cdac aflatoxin Bl, G1, B2, G2 la cac aflatoxin
cd doc tinh cao nhét {(gidm dén theo thd tu), nghia 1a ¢ kha nang gay
bénh 16n nhét, dac biét la cac aflatoxin Bl, G1l. Vi vay trii cdc nghién
cttu riéng biét, viéc kifm nghiém aflatoxin d6i véi lutong thuc, thue phim,
thic an gia suc, gia cAm théng thudng chi tién hanh véi cdc aflatoxin
Bl, Gl, do dd nhu cfiu chit chudn vé aflatoxin chi y&u 1a 2 aflatoxin
nay. '

Chung ta cing biét ring cho dén nay Aspergillus flavus va A
parasiticus duge x&c dinh 14 2 loai cd khAd nang tao thanh aflatoxin cao
nhdt. Hai loai vi nim nay, dac biét la loai Aflavus cd ty 1&é s6 ching
tao thanh aflatoxin ldn, dong thdi cd mét s& ching tao thanh nhiéu



aflatoxin, nghia 13 cd kha nang cho hiéu sudt lén men cao. Vi 18 dd, khi
chon cdc ching vi nim dé lén men aflafoxin, ddc biét la dé lén men
aflatoxin Bl, ngudi ta phan lap va chon loc céc ching thude loai Aflevus.
Cac ching thuéc loai Aparasiticus thudng tao thanh déng thoi cdc
aflatoxin B1, G1. Thi du cac ching Aspergillus flavus NRRL 3357 va
Aspergillus parasiticus NRRL 2999 cia mdt trung tdm nghién cdiu néng
hoc & M§ tao thanh cic aflatoxin Bl, Gl nubi cfy trén lac (bang 1.4).

Bing 1.4. Lugng aflatoxin dudc tao thanh bdi cac chung Aspergillus flavus
NRRL 3357 va A.parasiticus NRRL 2999 (ohiét do nudi - cdy 25°C,
theo Noris Kimura, 1988)

Aflatoxin B (pprr) Affataxin G (ppm)
Céc ching vi ndn 58 ngdy nudi cdy 88 ngay nudi cdy
3 5 7 9 3 5 7 .9
Aspergiftus favus ,
NRRL 3357 48 639 438 378
Aspergillus parasiticus
NRAL 2999 31 67,4 387 300 87 10,3 9086 ‘ 507

D& cé nhitng ching vi nAm thudc cac loai Aspergillus flavus va A
parasiticus, ching ta ¢d thé mua cic ching dd & cdc Bao tang gidng i
sinh vat trén thé gidi hoac § mét s6 cd sé git giéng vi sinh vat trong
nudc.

V& cic Bao tang gidng vi sinh vAt trén thé gidi, co thé k& lam thi

ur

du moét sd cd sd sau :

e« ATTC (American Type Culture Collection) - Parklawn Drive
Rockville, U. S.A.

¢ BCCM (British Commonwenlth Collections of Mmroorgamsms) .
London, England

e CBS (Ceniraalbureau voor Schimmelcultures) - Baarn, Netherlands

e CCF (Culture Collection of Fungi, Department of Sciences)} -
Prague, Czech.

e CMI (Commonwealth Mycological Institute) - Kew, Surrey,
England.

e IFM (Institute for Food Microbiology) - Chibaken, Japan



e ITCC (Indian Type Culture Collection) - New Delhi, India

e« ICP (Laboratoire de Cryptogamie, Museum national d’Histoire
naturelle) - Paris, France.

e NRRL (Northern Regional Research Laboratory, U.S.Bepartment of
Agriculture) - Peorin, U.S.A.

O Vist Nam, cdc co sd sau cd th8 cung cdp céac ching thuéde 2 loai
vi ndm ndi trén : '

- Bao tang gidng vi sinh vat, Dai hoc qude gia, Ha Néi

— B¢ mén Thye vat, Dai hoc Duge, Ha Néi.

Ching ta cén chi ¥ la cdc chiung vi ndm dugc gitt & cac bao tang
hay céc cd sd giit gidng thuong da duge cdy truyén nhidu l4n, do dd da
giAm hoat tinh sinh hoc, hidu suit lén men aflatoxin khéng cao bang cic
ching mdéi phan l4p tt co chdt ty nhién hay ti cAc san ph&m néng
nghiép.

Dé chon loc céc ching cua cac loai Aspergilius flavus va Aparasiticus
tu lac nhaén, cé th€ tién hanh theo sd d8 cdc thi nghiém & bang 1.5

Bdng 1.5. Se db cac thi nghiém chon loc cic chiing vi ndm thuje cac loai
Aspergilius flavus va A.parasiticus 38 lén men aflatoxin

|—_Th|’ nghiém 1 Muyc dich : Phin 18p chc ching thuBc nhém iodi Aspergilius flavus
M& trudng : M8 trudng Czapek (+ khéng sinh)
Phudng phap : Ulater :

Thi nghiém 2 | Muc dich : Dinh loai d8 chon céc ching thufe céc lodi A.fawws va A
PAFasicus

Mai trudng : M8&i trudng Czapek

Phudng phép : Dinh ioai hinh théi

Thi nghidm 3 | Mye dfch © LLan men céc ching thufic cdc lodi A.fawus va A parasiticus
MBI trudng : M8i trudng Czapek sda déi
Phudng phap : Lén men Iong trong binch nén

Thi nghidm 4 | Muc dich : 8¢ b6 chon cée chang tao thanh aflatoxin
Phudng phép : Sdc ky cbt nhd

Thi nghiém 5 | Muc dich : Chon cdc ching tao thanh aflatoxin cho hiéu suft cao
Phuong phép :  Chiét xuft aflatoxin bing dung méi
' Binh lugng aflatoxin bing sdc ky ban mdng

Thi nghiém 6 | Muc dich : L8n men kidm tra ching tac thanh aflatoxin cho higu suft
cao nhit
Phudng phép : Nhw d thi nghism 5
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1.1. Phan 18p céc ching thudc nhém lodi Aspergillus flavics
(thi nghiém 1).

DE€ cdc ching thudc nhdm lodi nay duge thusin khiét (khong bi lin
vi khufin hodc cdc loai vi ndm khéc), ching ta phai phan 14p khu#Zn lac
cia cdc loai thufc nhdm lodi ndy tu trén mit moi truong thach trong
hdp 16ng dit céc hat lac, t¥ ngiy thd hai, vd chdm nhét la ngay thi
nam k€ tit khi dat lac vao méi trudng. Thudng tit cudi ngay thi hai trd
di, khudn lac cia moét s6 loai vi n&m tang trudng nhanh da che phd moét
phan khudn lac cla cic lodi vi ndm khdc, gAy khd khian cho viée phan
lap.

Khuéin lac céc loai thubc nhém loai Aspergillus flavus & cic ngay tudi
tid thd hai dén thd® nam la nhitng khufn lac non, chua cd nhitng dac
diém phan loai dac trung( cdc khufn lac nay, cdc bl may sinh baoc ti
tran cling chua trudng thianh hoan toan, do dd ciing chua cd nhitng dac
di€m phan loai déc trung cdn thiét.

Vi hai Iy do chinh trén (phan l4p khi khudn lac cdn non, khufn lac
non khong o6 céc dic di€m phan logi dic trung), ching ta khong phan
lap duge cac ching clia ting loai Aspergillus flavus hoic A.parasiticus
riéng biét trén mdi trudng dat lac, ma phai phan l4p tdt ca cdc chung
cia 2 loadi vi ndm nay clng vai céc ching ctia cdc loai o6 mét s6 dac
di€m hinh thai cia khufin lac gi6ng véi cdc dac di€m cung loai cha 2
lodi vi ném ndi trén, ndi cach khdc, ching ta phan 1ap cdc ching tu
khudn lac cha tit cd cdc loai trong nhdm loai Aspergillus flavus (xem
giai thich vé nhom loai trong phdn dinh loai & doan du6i).

Viéc phén lap cde ching thuéc nhom lodi Aspergillus flavus duge tign
hanh cu th€ nhu sau :

Méi trudng phin lp :

Méi truong Czapek (b8 sung khéng sinh) :

NaNO, 3,0g
K,HPO, 1,0g
MgS80,, 7H,0 0,5g
KCl 0,5
FeS0,,, 7TH,0 0,01g
Saccharose 30,0g
Thach 20,0g
(Tetracyclin) 0,6¢)°
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Nuéde cat 1000 mi

*(Cé thé thay bang : penicillin 0,25g + streptomycin 0,25g).

Ngam thach vao khodng 400 ml nudc cdt d€ thach truong nd. Né&u
thach & dang soi, cAt s¢gi thanh ting doan dai 1 - 2 em. Héa tan cac
thanh phdn khdc cla méi trudng trong phin nudc cit con lai, d8 dung
dich nay vao hén hgp nuée thach.

Dun s6i cho thach tan hoan to:‘a'n, réi phan ph6i médi trudng vao trong
cac binh ndn ¢ dung tich 100 - 200 ml, tiét trung trong néi hdp &
120°C trong 20 min. Trudc khi phin ph6i moéi trudng vao trong cdc hop
l6ng, bd sung khéng sinh (tetracyclin 0,5g cho 1 lit méi trutng) dé€ ic
ché sy phdt tri€n cia vi khuin. Dung phin méi trudng khong b sung
khiang sinh dé lam thach nghiéng trong cdc éng thit cd dudng kinh 12 -
15 mm.

Ky thudt phan Ildp :

Dé phan lap cdc ching vi nim ti lac, ¢6 thé diung phuong phap
Ulster 4p dung chung cho vic phan lap vi ndm tit cdac loai hat. Tién
hanh nhu sau :

Tach cde hat lac lam 2 nia, dat cic nda hat lac hay trén mit moi
truong thach trong hép 16ng, la mam Gp xudng moéi trudng. M&i hép long,
dat 10 ntta hat cach dé&u nhau.

Tién hanh trong diéu kign w6 tring (trong tu cdy da tiet trang).

Nudi cly & ti &m 28+ 1°C,

Phan lap ngﬁy thd hai d&n ngiy tht nam vao cic dng thach
nghiéng cac khudn lac mau lue, vang luc trong ti cdy.

D& tiép céc dng thach nghiéng di cdy ndm vao ti 4m & nhist 46
tren. Theo déi nfm moc trong ciac 8ng thach nghiéng tit ngay thd hai
dén ngay tht mudi d€ ki€m tra d6 thudn khist cda ching vi ndm. Loai
cac ching vi ndm bi nhiém vi khufn hay cdc loai vi ndm khéng thuséc
nhém loai Aspergillus flavus. Ghi nhén cho méi 8ng thach nghiéng : ngay
phan lap, moéi trudng phan lap, ky hiéu ngudn gc ching vi nAm (noi thu
nhian mau lac).

Chung ta goi méi khu#n lac trong mot 6ng thach nghiéng la meét
ching vi nim, va cho méi ching vi nfm d6 mot s6 hisu d& hau trit va
stt dung cho cdc thi nghiém ti&p theo.

12



1.2. Dinh loai d€ chgn cdc ching thuéc cic loai Aspergillus flavus va
A.parasiticus (thi nghiém 2)

Mboi truong dinh logi : médi trudng Czapek

C4dy truyén céc chung thudc nhém loai Aspergillus flavus da phan lap
trong &ng thach nghiéng sang méi trudng Czapek trong hop léng. Cdy moét
di€ém & trung tAm trén mat méi trudng sao cho & mébi hop léng chi g
1 khuéin lac. Mudn v@ly, can cham r4t nhe ddu que cdy vao khudn lac
trong Ong thach nghiéng, chuyén nhanh va nhe tay ddu que cdy sang moi
truong trong hop léng. Cing can chd y thuc hién t6t cdc digu kign vo
trung khi thyc hién thao tic nay (trong phong cd trang bi lamine hoac
trong budng cdy da tiét trung, thao tdc trén ngon lia dén cén, ddu kim
loai ctta que cHy duge d6t dé trém ngon lita dén cén va lam ngudi trong
mdi trudng & mép khudn lac trong 6ng thach nghiéng, tiét tring tay ky
bing c6n 70° v.v.). M6i ching ndm trong 6ng thach nghiéng duge cdy
sang 3 hop 1ong. Chon mot hdp 1dng cd khudn lac dep nhit d€ lam tiéu
ban i hoc.

Vi viéc phan l4p cdc ching thuje nhom loai Aspergillus flovus chi co
thé can cd vao 1 - 2 dac didm cita khudn lac, nén thudng phén lap ca
cdc ching cia cic nhom loai khac cta chi Aspergillus, va d6i khi ca cdc
ching cua chi vi ndm khdc, nén dé& dinh loai chéc chan cse ching cta
cac loai Aspergills flavus va Aparasiticus cin ti€n hanh lin higt eac budc
sau {sau khi da cdy truyén ching vi nim tu ong thach nghiéng sang cac
hop 16ng)

- Xédc dinh cac dac di8m hinh thdi cia khudn lac.

- Xdc dinh cac dac difm ctia bao tit trdn va b6 may mang bac tir
tran.

-~ Dinh loai chiing vi nim dé&n chi Aspergillus.

= Dinh loai chung vi nfm dén nhom loai Aspergillus flavus

= Dinh loai ching vi ndm dén loai A flavus hoac loai Aparasiticus.

Xic dinh cdc diic di6m hinh thdi cia khufin lac :

Quan sit va ghi chép tat ca 3 hop l6ng cta mot ching va xac dinh
cac dac di€m sau & khufin lac 2, 5 va 12 ngay tudi :

Dutng kinh trung binh cta khufin lac.

Chiéu cac t8i da cua khufn lac

Dang mat cia khufn lac {dang hat, dang sgi ndm nam ngang hay
dang sgi thdng dung).

Mau sdc cla mat trén khufn lac (mau sic cta csc khdi bao tit trdn
tao thanh & trén mat khudn lac).

Mau sac cia mat dusi (mat sau) khuin lac {mau séc cua hé sgi nam
nén va mau sic cla sic td hda tan néu cd).



Céc dac di€m kbhac trén mat khufin lac n&u cd : giot tist (exudat),
cac sgi nfim thd cdp, cdec bd sgi, cdc hach ndm, vv.

Xdc dinh cdc ddc diém cia bde tr trdn va b6 mdy mang bde tir trin :

Céc dac di€m nay duge xéc dinh trén tiéu ban vi hoc vdi thuée
nhuém mau Xanh methyl hoic Xanh Coton C4B 0,5% trong lactophenol.

Cédc dac di€m cén xé4c dinh :

Soi ndm : cd hay khoéng vach ng:ang, dugng kinh, mau sic n&u cd,
nhdn hodc cd gai, cdc dang hinh thai dac bist néu cd.

B6 mdy mang bdo ti trén : c4c thanh phfn cia bd msiy mang bao
te tran (t€ bao chan, gid bao t trén, bong dinh gid, cudng thé& binh, thé
binh), hinh dang, kich thudc, mau sic, b8 mat cd gai hay nhin cia csc
thanh phén nay. Cac thanh phd&n phu nhu bs gis, soi cing néu cd,

Béo t trdn : hinh dang, kich thuée, mau sdc, mit nhdn hay cd gai,
ki€u phat sinh bao td, dang tp hop cta bac td trén (chudi song song,
chudi phén ly, kh6i cdu, tia tda tron, khéi chudi hinh chiy, v.v.). Cac loai
bao t¥ khdc n&u cd (hinh 1.2).

Dinh loai ching néim dén, chi Aspergitlus Mich. ‘ex. Fr.

Trong hé théng phan loai nganh N&m (Mycota, Mycophyta} cia
Saccardo (1886), chi Aspergillus thubc ho Moniliaceae, bé Moniliales (b6

Cudng thé binh

Bong dinh gia

Gia conidi

T& bao chan
Hink 1.2. S d6 by mdy mang bio th trin (conidi) .cta chi Aspergillus Mich. ex Fr.

# - B§ mdy mang bio_tir triin khong c6 cudng thé binh.
b - B miy maog bic tir trin cé cudng thE binh
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Hyphales), 16p Deuteromycetes (Fungi imperfecti). Theo hé théng phan loai
can ci vao diac di€m hinh thai ké&t hop véi diac di€m phat sinh bao t
trdn cia N&m bédt toan (Fungi imperfecti), chi Aspergillus thube t6 chi
Phialoconidiae, 16p phu Euhyphomycetidae, lép Hyphomyecetes, nganh phy
Nédm bdt toan (Deuteromycotina), nganh Nfim (Mycota).

So sinh cdc dic digm hinh thai ciia khufn lac va csac dac di€m i
hoc trong bang 1.6 d€ dinh loai chi Aspergillus.

Bing 1.6. Cac nhém phan loai (taxon) va cac dic diém phan loai twong iing
dé dinh loai cac ching vi nim dén chi Aspergillus.

Cac nhim phén logi Céc dic diém phén loai udng dng
Deuteromycotina 8¢ ndm ngan véch
Hyphomycetas Chl c6 bao tl v8 thh 12 bao ti trén (khéng c6 bao td miu tinh, DG

khi ¢6 bao ti 4o)

Evhyphomycetidae  Gis bas ti trdn (conidiophore} ty do (khéng & frong tii gi4 (pycnidium)
' hay trong dfa gi4 {sporodochium)

Phialoconidiae Béo td trdn thubc tip co ban euconidi (bdo td trdn ehi dudc tao thanh
bdi t& bao sinh bas trén).

Aspergillus Bao W tréin thudc tip phialoconidi (t§ bao sinh bao t trén 1a phialic).
Bao tJ tran khéng ngdn véch.
B8 may mang bao td trdn hish hoa cio, 9m : gi4 bao ti tréin khong
phan nhanh, bong dinh gia {vesicle}, cuing th€ binh (metulae} xép trén
mét bong dinh gi4 (M6t s& foaj khéng ¢6 cubng thé binh)thé binh
{phialid) x&p thanh cwn trén dinh cubng thé binh hodc tryc tiép & trén
mat bong dinh gia {chi yéu 6 cac loaj khbng cé cudng thé binh), khéi
bao tJ trén khd (khdng c6 chit nhay) gdm cdc chudi bao tG tr&n dai
tw hop Jai thanh hivh ¢t (in column), kinh cdu, hinh tia téa trén. Bao
gid cing cb t§ bic chan (foot-cell) & gée gia bao td tran

Néu ching vi ndm cd cde dic diém phan loai & trong bang 1.6,
hiing dé thuée chi Aspergillus,

Dinh loai ching vi n&m dén nhém loai Aspergillus flavus

Cho dén hién nay, chuyén lusn phan loai chi Aspergillus clia Raper
A Fennell (1966) van duge ding lam tai lieu chinh d€ dinh loai cic loai
1a chi vi nfm nay. Chj Aspergillus trong chuyén luan nay cd 133 Joaj
1 18 thd, duge tap hop trong 18 nhém loai. Vi vay trudc khi dinh logi
. lodi mot ching vi nidm da duge dinh loai 13 thudc chi Aspergillus,
n xdc dinh ching dd thusc nhém Joai nao trong 18 nhom loai ndi trén.
Nhom loai Aspergilius flavus dgc trung béi cac dac di€m sau :



Khuén lac (cdc khéi bao tlt trdn trén mit khuin lac) mau lue, lue
vang, luc ndu, xanh lue. . '

Bong dinh gis c6 cudng th€ binh va the binh, xen ldn mot s§ lugng
nhG cdc bong chl mang thé binh (trii mot loai va mét thd cd bong dinh
gia chi mang th& binh). -

Bong dinh gia hinh cdu (trif csc bong dinh gis chi mang thé binh),

Khéi bao tit trdn (conidial head) hinh cdu, hinh tia tda tron {sau tach
thanh hinh co6t & vai loai).

Dinh loai ching vi nfim dén csc loai Aspergilius flavus Link ex Frr.
Va. 4. parasiticus Speare

Sau «khi dinh loai ching vi n&m dén nhom loai (nhom loai Aspergillus
flavus), khiu cudi cung trong viée dinh loai mét ching vi n&m la xac
dinh loai cia ching vi n&m dg.

Nhom loai Aspergilius flavus gém 9 loai va 2 thy. D& dinh loai cée
loai Aspergilius flavus va Aparasiticus trong nhom loai nay, cd thé diang
khda phan loai trong bang 1.7. '

Bdng 1.7. Khoa dinh leai nhém loai Aspergillus flavus
a Bong dinh gia chi mang thé bih . . ... . . b

a. Bong dinh gi4 mang ca culng thé birh va th binh, 6 r4t it bong dinh gid chi mang
thé biah .. .. .. T e

b. Khéi bdc td trdn Rinh tia toa tron, dudng kinh 400 - 500 um . . .

LA Parasricas Spﬁal’&
s} '('l&l béo tu l!5II Iml“ Cﬁt. da| 4m - 500 1 IS .
&

<« Adiavus Link  exFryvarcofumnars Rap. et Fenn.

c. Khuén lac méng, thua thét sdi nim vA bao ) jchi phat trién 18t & mai trudng cao Iua
mach) . . . '

- Azonatus Kwon et Fenneil
o Khuan e phét trién bioh thudng .. ... d

d Bao tU tran hinh efip k& cd khi da gia . .

- Asubolivaceus Rapet Fenn,
A.clavatodlavus Rapet Fann,

] A.avenaeeuys  Srnith
d. Bao t trdin hinb c&u hosic phan ldn hinh cdu

e. Bao W trdn sdn s .

. Atamarii Kita
A.#lavo{furcatis Batista et Naija
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e. Bac W trén rép hodic cb gai 16 rdt

g Khudn lac mau lye vang, I n§u, sau chuyén thanh lue pAu, néu. Gi& béo tI tr8n dai 15
crn.céthdtdl45cm...

- Aoryzae {Ahfburg) Cohn, A. onzae (Ahtburg) Cohn var. effusus

{dai dud 10 cm} .

=g 18 Cac dic diém phan loai cia cic loai Aspergillus flavus Link
ex Fr. va A.parasiticus Speare trén méi trubng Czapek, nhiét do nuoi cily

(Tirabaschi) Ohara
¢. Khufn iac mau v&ng, lwc vang, xanh ki, sau khdng chuyén mau. Gid bao td trdn ngén

. Aftavudink sx Fr. (Hinh 1.3)

Sau khi da dinh loai ching vi nim theo khda phan loai nhém loai
Aspergillus flavus, cn kiém tra lai tdt cd cdc dac di€m phan loai cta 2
loal Aflavus vd Aparasiticus & bang 1.8 dé€ trdnh sai sdt.

28 + 1°C, 10 ngay tudi

Kh&ibaotdtrén

Hinh dang

Dudng kinh, chifu dai (um)
Bongdinhgld

Hinh dang

Budng kinh (wrm}
Cubngthébinh

Co mat

Kich thudc frem)

" Théblinh

Hinh dang

Kich thude (um)
Bhotdtrdn

Hinh dang

B miat

Dutng kinh, trye 1dn {m)

Tia tda tron, cht
300 - 500 {50 - 300)

Chu (chuy) 25 - 45 (10 - 20)

Cé (khong)
500 x 3555

Hinh binh
£5-120 x 30 - 60
Céu, hinh tring

Cé gai
30 - 60

e didm A.flavis A.parasiticus
Khufniyc
Dang mat Dang len Dang len, xfp nhe
Mau sic Luc vang Lue vang, xanh luc
Mau m#t sau Khtng mau, nfu hbng Crem, ndu nhat
Giot tiét Cé hodc khéng Khéng
Séc t6 hoa tan quanh Khéng Khéng
khuin lac
Dudng kinh (cm) 60 - 80 30 - 55
Gidbdo trtridn '
B& mat Rép hodc nhin Rép hodc nhin
Chiiu dai (um) 500-80¢ (100-150} 300 - 700
Duéing kinh (um) 1520 {5-10)

CAu, tia tda tron
300 - 450

hinh binh
20 - 35

Khéng
Hinh binh
7.0-9030-45

. Cau

Rép hosc c6 gai
35 - 55




Chti thich — Trong ngofic don : dic didm cic thanh phin cia b may mang bao tf trén chi co
thé binh cia loai A flavus

1.3. So bé chon céac chiang thufc cac loai Aspergillus flavua vh A. parasoticus
tao thanh aflatoxin (thi nghiém 3 va 4).

Hinh 1.3, Bao tir telin vi b mdy mang bdo tir trin cba lodi Aspergillus flavus Link ex
Fries (loai b miy mang bdo tir trin c6 cuéng thé binh) :
A - Cic thanh phiin c¢ia b) méy mang bao tir trin.
I. Sgi nim ; 2. T bao chin ; 3. Gif bdo tir trén ; 4. Bong dinh gid ;
5. Cufing tht binh ; 6. ThE binh ; 7. Bao tir tran.

B - Bio tr trin.

C - Bd miy mang bdo tr trlin trwdmg thanh véd kh&i bao tlr trdn
hinh tia tda trom.

Vi khong phai tdt cd cac ching cla céc loai Aspergillus flavus va
A.parasiticus déu tao thanh afiefoxin, nén truéec khi lén men dé chist xust
aflatoxin, cin chon nhanh va loai bd cdc ching khéng tao thanh cac
mycotoxin héy. O Phip chéng han, 25% s6 chung cta loai A.ﬂduus phéin
lap t¥ luong thye, thyc phdm va thdc an gia sic tao thanh aflatoxin, &
mot s6 nude chdu Phi vA mét s6 ving 6 Tay Nam A, s6 ching nay la
50%. Mgt théng biao & My nam 1973 cho biét cdc chung cla loai A flavus
tao thanh aflatoxin trén lac chi&m 96%, 6 hat béng chiém 78%, & lda
mach chiém 49% va & gao la 35%. K&t qua mdt khao sat & Ha Néi cho
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bigt cdc méu lac ldy 6 10 dia diém khdc nhau cd 60% s8 chung cha loai
vi n&m ndi trén tao thanh aflatoxin (theo B.X.Dfng, 197('3'}.

. Céac s6 litu trén chi cd ¥ nghia han ch& vi didu kién nghién cidu,
khao sd4t khdc nhau (sdn phdm chua mdc hay di mée, cdc phuong phap
phén lap vi nfm, phudng phdp phdt hién aflatoxin, v.v.), nhung cho chiing
ta thdy cfn phai loai céc ching thudc cac loai Aflavus vA Aparasificus
khong tao thanh ofiatoxin trong nghién ciu lén men aflatoxin.

Cédc két qua nghién ciu d T8 bd mdn Vi nim -~ Khang sinh trudng
Dai hoc Duge Ha Néi cho thiy cd th& ding phuong phép ph4at hién nhanh
aftatoxin d€ chon loc cdc ching thudc cac loai Aflavus va A paraszt:cus
tac thanh mycotoxin nay.

Méi trudng lén men : moéi trudng Czapek khéng cé thach, trong dé
natri nitrat dugc thay bing amoni nitrat cung lugng (theo k&t qua nghién
citu cha D.Ba va ct, 1997), nudc cét duge thay bing nudc chist ngé (60g
ngd hat, 500 ml nudc c4t, dun s6i trong 1h30 min, loc qua gae, bd sung
nude edt cho du 1000 ml). Tiét trung & 120°C, 30 min,

Cdy mébi ching vi nfm vao 3 binh ndn cd dung tich . 100 ml, méi
binh chia 20 ml méi truong (didu kien v6 triung). Nhist do nudi ofy :
28+ 1"C. Thoi gian nudi cdy : 6 ngay. Lic ngang : 120 lc/min.

Xdc dinh nhanh aflatoxin bing phuong phap sic ky cdt nho (SKCN),
tién hanh nhu sau :

Chudn bi sn nhidu bd dung cu SKCN. M& bo SKCN gém : 1 lo
thay tinh cd chidu cao 5 cm, dudng kinh trong miéng lo khodng 2 cm
(co thé dang lo dung bot penicilin tiém), 1 &ng thiy tinh cd. chiéu dai
10 em, dugng kinh trong 0,5 cm, nhdi silicagel vao &ng (1 % 0,1g), nit
2 ddu o6ng bang bong day 0,5 em ¢hinh 1.4).

Co & ngon hia nhd dich l&n men trong cac binh ndn dén khi vita
can hét nudc. D3 vao mdi binh nén 10 ml methanol hoac chloroform, lic
10 min d€ hdoa tan aflatoxin n€u cd trong dich l&n men. D8 dung moi
da hoa tan can vao lg thiy tinh cia bé SKCN (khodng 2 - 3 ml, trén
nta chifu cao cfia lo). Lép 8ng thiy tinh chida silicagel bot vao mit da
khoan 16 vita khit v6i 6ng. Ddy &ng silicagel xudng cho dda mut cia dng
ngdp hét bong trong lép dung moi. Khi dung méi da chay lén hét lap
bong ¢ ddu mut trén eda Sng, 14y Sng ra khéi lo va sy khé dng 6 60°C
tthudng trong 5 min). Phat hién v8t ed huynh quang xanh hodc luc trén
cot silicagel d den tit ngoai (UV) cd 1365 nm. Tién hanh song song véi
aflatoxin chudn hoa tan trong ciung loai dung méi (néng d6 dung dich
aflatoxin chudn : Zug/ml).
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.

ﬁ______Nut bong

Silicagel bot

6ng thuy tinh

Lo thuy tinh
Nt béng
Dung méi
{haa tan dich
ién men da
kho can)

ek 1.4, Bo dyng cu sfic k§ cot nhod

Chung vi ndm cd dich lén men’ ¢d vét hujmh quang xanh hay luc
cing mau va cing vi tri trong cot silicagel voi vét huynh quang ciia c4c
aflatoxin chuin, ching d¢ cé khd nang ‘tao thanh aflatoxin. Thudng chi
cAn tién hanh véi 2 loai aflatoxin chufin : aflatoxin Bl (cé huynh quang
xanh), aflatoxin G1 (cé hujnh quang luc).

Phuang phdp trén cing c6 th€ dung dé phét hién nhanh sy cd mit
cta aflatoxin trén cac loai luong thyc, thuc ph&m, thdc &. gia stc.

(6 thé dung phuong phép séc ky ban méng dé phat hién va chon
sd bd cac ching tao thanh aflatoxin ctia cdc 37 vi nfm. '

1.4. Chon cée chang tao thanh aflatoxin cho hiéu sufit cao (thi nghiém
5 va 6)
Méi trusng lén men va phuong phdp lén men aflatoxin tién hanh
nhu a 1.3

DE chon cdc ching tao thanh aflatoxin cho hiéu gufit cao, cdn tién
hanh dinh lugng aflatoxin ctia cac dich lén men ndi trén. Viée dinh lugng
nay gém 2 bude (hinh 1.5).

_ Chiét xudt aflatoxin cia dich lén men Bﬁng dung mbi.

- Dinh lugng aflatoxin bang sic ky ban moéng (SKBM).

Dé dinh lugng aflatoxin nén ding cac ban mong silicagel ding tiéu
chudn, thi du cac ban moéng silicagel Kieselgel 60 F,q4 clia hang Merck,
day 0,2 mm, kich thudc 15 x 15 hoac 20 x 20 cm.

Fa¥al



Aflatoxin chufin : cdc aflatoxin Bl, Gl, B2, G2 hoac it nhét cdc
flatoxin Bl, G1 (thi du céc aflatoxin chufin ctia hing Fluka AG, Chem.
abrik CH-9470 Buchs - CHLB Dxic).

Dich [8n men

"Loe holic ly tém (loat hé
soi nim)

Chiloroform (Chi&€t 3 liin) Dich loc

Dich chiét Chloroform

Dun céch thay Chloroform

Mothanol {2 M)  ceee—— ] Gin

Dich chiét methanol

/\

SKEM Dinh tinh SKBM
{Kiém tra) Dinh lugng

Hinh LS. So d5 qul trich djnh lwgmg aflatoxin 4 chon cdc ching thudc cdc loal
Aspergillus flavus VA Aparasiticus cho hita sufit lén men aflatoxin cao (SKBM ;
sic kf bin modng).

Cé thé dung mot trong cdc hé dung moéi khai trién SKBM sau :
Chloroform - Methanol (97 : 3)
- Chloroform - Methanol (95 : 5)

Aceton - Chloroform (1 : 9)

So sanh mau huynh quang va trj s Rf cia dich chist methanol véi
flatoxin chufin d UV ¢ 4 : 365 nm.
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D& khing dinh thém cdc vét huynh quang trén edc ky d6 la aflatoxin,
phun acid nitric 50% lén sdc ky d8, cAc vét aﬂatoxit_l' ddi thanh huynh
quang mau vang, hodc phun acid sulfuric 25% lén séc ky db, céc vét
aflatoxin d6i thanh huynh quang mau d6 gach. .

be€ dinh lugng aflatoxin, cing dung SKBM nhu trén vdi dich chiét
methanol pha long, so sanh cudng d6 huynh quang cda cdc dung dich
aflatoxin chuan ¢4 bigt trudc ndng dt}'. Dich chigt dude chdm trén ban
madng silicagel v8i cac thé€ tich khdac nhau, cling trén ban méng chim céc
dung dich aflatoxin chuén.

Ham lugng aflatoxin cd trong dich l&n men dugce tinh theo céng thiie :

5.Y.V

A=wz

A : Lugng aflatoxin trong 1 lit dich 1én men (ng)
S : Thé tich dung dich aflatoxin chufn dugc ch4m trén bian méng

Y : Nong dé cia dung dich chufn aflatoxin (ng/ml)

V : Th€ tich dijch chigt (nd)

Z : Thé tich cta dich chiét chdm trén bin méng c6 cudng dé huynh
quang béng cuong d6 huynmh quang ctia 8 (nd)

W : Khéi lugng dich 1én men dung trong dinh lugng (g).

Ngoai phuong phap sic ky c6t nhd va SKBM, cic phuong phap sic
ky long cao ap, sdc khi khi, phuong phap ELISA (Enzyme linked
Immunosorbent Assay}) va phuong phap RIA/Radic Immunosorbent Assay)
cing da duge dung vdi mdc d6 khdc nhau & vai nudc dé€ x4c dinh ham
lugng aflatoxin.

Sau khi da chon duge ching vi nfm tao thanh aflatoxin nhiéu nh&t
trong mdi trudng 1én men, cén lén men lai va dinh lugng nhiéu lin dé
cd s0 liéu trung binh vé luong aflatoxin nay.

Cac ching vi nfim nay cn dudc gitt gidng trén thach nghiéng, béng
phuong phdp déng khé hosc nitg long.

2. LEN MEN VA CHIET XUAT AFLATOXIN

Aflatoxin ciing nhu nhjéu mycotoxin khdc la céc san phim trao d8i
chdt thi cdp trong qui trinh sinh trudng, phat trién, qud trinh trao ddi
chdt cia mot s6 lodi vi ndm, chi y&u la cdc lai Aspergillus flavus va A
parasiticus. Ciing nhu nhiéu sin ph#m trao d6i chdt thd cdp khac cda vi
sinh vat, cia thuc vat, ngudi ta chua biét r6 vai trd cta céc san ph&m
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nay ddi v‘:&t"dbi séng cla cac sinh vat ndi trén. CS thé sy tao thanh cde
san phfim trac d6i chat nay gin lién voi su K ham di héa cia mdt s6
enzim & giai doan dinh dudng do sy ding nhanh nguén glucid trong moi
tridng cta co th€ vi sinh vat, va do dd khi giai doan nay k&t thiec, nhiéu
enzim méi cd vai trd trong su tao thanh cdc san phdm trao ddi chdt thd
cdp xudt hién (J. Riviere, 1975). Va o6 thé ciing vi vy ma aflatoxin dugc
tao thanh khi b&t d&u hinh thanh b méy sinh bao ti trdn, tang dén
dén giai dogn sinh bao tit trdn manh (ngly lén men thd siau), réi gidm
sut. .

Mac du cdc m6i lién hé trao d8i chit gita sy tao thanh bao ti trén
va st tao thanh aflatoxin chua duge ro, nhung cdc diéu kign nuti dudng
cac loai vi nfm nay lién quan rd rang dén két qua tao thanh cdc sén
ph&m trao ddi chdt thi cdp cia ching, ndi cach khdc, dén k&t qua lén

men aflatoxin.

2.1. Lén men aflatoxin béi cdc loai Aspergillus flavus vix A.parasiticus

Aflavus va Aparasiticus 12 nhiing lodi ndm hoai sinh, do d¢ ching
cé kha nang phan gidl cdc xdc co thé hoac cdc hdp chét hitu co bén
ngoai co thé s6ng dung lam chdt dinh dudng. DE lén men tao thanh
aflatoxin, chiing ta phai cung cip cho cac ching nudi cly cia 2 loai vi
ndm nay cdc chat dinh dudng thich hogp va nudi cy cdc ching dé trong
nhitng diéu kién pH, nhiét do, thoi gian thich hop.

Nguén dinh dudng cacbon. Nhu ching ta bigt, n&m co th€ s dung
cac ngudn thic an cacbon rdt khac nhau, héu nhu khoéng cd loai hgp
chit cacbon hifu co nic ma khéng cd lodi ndm nay hay loai ndm khdc
khéng st dung duge. Tuy nhién mdi loai nfm déng hda loai hap chat
nay t6t hon loai hgp chét khdc. Mat khic, dé thuc hién cdc qud trinh
sinh truéng, phat tri€n khac nhau, ndm thudng lai cé nhing nhu ciu
khong gifng nhau vé loai thic &n nay, thi du loai dutng thich hgp vdi
sy tac thanh hé sgi nfm chua chic da thich hgp véi sy tao thanh cac
cs quan sinh san (nhu bd mdy sinh bao ti tran va bao td tran), hoac
cac san phdm trao d6i chdt. Vi vay sy thich hop cia mot ngudn thic an
cacbon dugc ddnh gia bang nphing chi tiéu khdc nhau : mdc do sinh
truéng t6i da cta hé sgi ndm, mic d0 tao thanh t6i da s6 lugng bao ti,
midc db tao thanh t6i da cdc san phdm trao déi chdt. Viéc chon chi tiéu
nao phu thudc vio mue dich cia qua trinh lén men (1én men thu nhin
sinh khdi hay lén men thu nhén sdn phim trac d8i chét).

Trii mot s& it cdc loai vi nfm cd th& s dung ngudn thic an cacbon
A cdc alcan nhu parafin, cdc hydrocarbua trong xang diu, cic acid béo,
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phén 16n cdc lodi vi nfm od nguén thdic #n cacbon thich hgp la hydrat
cacbon. Mac du hai lodi Aflavus va Aparasiticus 6 cdc enzim phan gidi
tinh bot, nhung ngufn hydrat cacbon thich hgp cho sy sinh trudng va
phat trién cia 2 loai vi nfim nay la saccharose vA glucose. Mbi trudng
Czapek va Czapek-Dox l4n lugt ¢d ngudn thic &n nay 13 sacoharose va
glucose la nhitng moi trudng t6i wu cla Aflavus vA Aparasiticus, va ciing
la nhitng mdi trudng chi yéu d€ dinh logi cdc loai vi nAm nay.

Ngudn dinh duding nito - Cic loai ndm khdc nhau cd nhu ciu khae
nhau vé nguén dinh dudng nito, va thudng cd kha nang st dung ¢a cac
ngudn nitd hifu co vad cdc ngudn nitc v6 cg.

Cd nhilng loai vi ndm sinh trudng, ph4t trién 8t trong moi truong
cd mudi amon, nguge lai mot s6 lodi vi ndm khac phét tri€n t6t hon &
moi trudng cd nitrat. Nhiéu loai trong d6 cd edc loai Aflavus va A
parasiticus ¢d kha ning dféng hda cdc mudi amon va nitrat. D6 khi cd
nhitng loai vi ndm khong phat trién duge trén cdc mbi trudng chia musi
amon, do khi co th€é déng héa NH,', trong méi truding s& tich liy céc
anion (804 ) HPO4 ,» CI, vwv), lam ha thdp pH cla méi truong. Nguge
lai, nitrat la nhitng mudi kiém sinh ly. Khi co thé vi n&m déng héa NO;,
moi trudng sé tich liy céc cation (XK', Na', v.v.), do dé lam tang pH cta
méi trudng. Cac loai Aflavus va Aparasiticus 14 céc loai déng héa t6t ca
cdic muéi nitrat vA amon, tuy nhién trong l&n men aflatoxin, mot s8 thi
nghiémy ching t6 réng khi st dung muéi amon lam ngubn dinh dudng
nito, lugng aflatoxin tao thanh bdi cdc ching cta 2 loai vi n&m nhiéu
hon (D.Ba va ct, 1977, T.D. Cardona, 1992),

Ngoai cdc ngudn nito v6 co, nhiéu loai vi nfm s dung t6t nhiéu
nguén nitd hitu cd (protein, pepton, peptid, acid amin, v.v.). Nghién citu
dnh hudng cia cdc acid amin dén sy tao thanh aflatoxin cia - A.flavus,
ngudi ta thdy acid glutamic, prolin kich thich su tao thanh cde aflatoxin
B, tryptophan kich thich sy tao thanh cdc aflatoxin G, alanin, asparagin,
histidin, lysin, methionin khéng lam ting hiéu xu#ft lén men aflatoxin {M.F.
Nexterin, V.I.A.Vixxarionova, 1966). Riéng vai asparagin, mét s8 ngudi khac
lai b6 sung acid amin ndy vao méi trudng lén men aflatoxin, vi thu nhan
duge lugng aflatoxin ti¥ méi trudng !én men nay lon hon lugng aflatoxin
tit moi trudng Ién men c¢6 cung thanh phén nhung khong duge b8 sung
agparagin (D.Ba va ct.,, tai lidu da ddn).

Céc nguyén t6 khodng - Cac mu6i khodng la nhitng thanh phén khéng
thé thigu trong cdc méi trudng nuoi cdly, lén men cdc san phim trao d8i
chdt cia vi ndm, vi nhing thanh phén nay o6 nhitng chic nang sinh Iy
va cflu trGc quan trong & t&€ bao vi ndm.
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Cic nguyén t8 khodng cén thigt d6i v6i sy sinh trudng, phat tri€n
cia vi nfim gém cAc nguyén t6 da lugng (P, S, K, Mg, Ca) va cdc nguyén
t6 vi lugng (Fe, Mn, Zn, Cu, Co, Ni, v.v.).

P thudng chim ty 1& cao nhat trong thanh phén khoéng cda t€ bao
vi n&m, tham gia vao cfu tao moOt a6 hop chdt hitu co cia t€ bao nhu
nucleoprotein, photphoprotein, v.v., ¢6 mat trong nhiéu coenzim quan trong
nhu ADP, ATP, UDP, UTP, CoA, v.v. S tham gia vio qué trinh trao déi
glucid cha t& bao, tham pgia hoat héa nhiéu loai enzim nhu amylaza,
invertaza, ATP-aza, v.v. Mg ngoai tinh ch#it 12 mét cofacto déi v6i nhiéu
enzim, cing tham gia hoat hda nhiéu enzim nhu esteraza, photphopheraza,
carboxylaza, transacetylaza, v.v. Néng d5 Mg trong t€ bao duge xac dinh
la cé anh hudng r6 rét dén viec lien ké&t hay tach rdi nhau cdc tiu phédn
60S va 408 cia ribosom. Ca c¢d vai trd cdu néi trung gian gida nhiéu
thanh phén quan trong trong t€ bao vi nfm (gilla cAc nucleotit, giita
protein va acid nucleic), Anh huéng dén sy hinh thanh cdc cfu tric khong
gian 6n dinh cia ribosom, nhan, v.v. Fe 1a nguyén t§ vi lugng (cling duoe
coi la nguyén t§ da lugng) tham gia vao cfu tric porphyrin sit cia hé
thdng enzim chuyén vian electron nhu cytochrom, cytochromoxydaza, cing
tham gia vao hoat hda mét =8 enzim nhu carboxylaza, arginaza, v.v. Cac
nguyén t6 vi lugng khdc chd y&u tham gia vao hoat héa cdc enzim khic
nhau.

Nhiéu leai vi nfm cd tinh mén cém rét cao d6i v6i sy cd mat va
néng do cla cdc mudi khoang trong méi cfly, mdi truong 1&n men (thay
d8i mot s6 didc di€m hinh th4i, sinh truwdng, phdt trién), do dé cén phai
cho du (khéng thita, khong thigu) cdc thanh phan mudi khoing trong méi
loai mdi trudng.

Trong lén men aflatoxin, cic mubi ZnSO, FeSO, K,HPO, MgSO,,
CaCl, v0i n6ng d0 thich hgp cd tdc dung t6t d6i véi sy tao thanh cac
mycotoxin nay. '

Nguén dinh dudng cia moi trudng la yfu t§ anh hudng quyét dinh
dén sy sinh trudng, phdt tri€n, d€n sy tao thanh aflatoxin cda cac loai
Aflavus, Aparasiticus. Ngoai ra pH ciia moéi trudng, nhiét d6 nudi cfy
cing cf anh hudng nhu vy dén hidu xuft l&n men aflatoxin. pH ban
ddu {t anh hudng dén su tao thanh aflatoxin, tuy nhién pH t8i wu ddi
vdi sy sinh trudng cia A flavus trong khoing pH 4 va 5 (Dierner va
Davis, 1969). Nhiét d6 t6i uu d6i v6i sy sinh trudng cing nhu d6i véi
sy tao thanh aflatoxin 12 nhiét dé trong khoadng 24 - 28°C, trén 45°C va
dudi 12°C, A.flavus khéng moc hodic moc rdt y&u (Schroeder va ct., 1967).
Aflavus va Aperasiticus cg thé sinh trudng t6t va tao thanh aflatoxin &
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moéi trudng c6 ham lugng nudc khéc nhau, do dd c6 thé 1&6n men aflatoxin
¢ ci moi trudng l6ng va moi trudng rén, tuy nhién & méi trudng cd ham
ligng nubc qui nhd (dusi 8%), cdc loai vi ndm nay khéng moc hoic moc
kém.

Trong cdng nghé lén men aflatoxin, e th€ ding k¥ thuat lén men
léng hay 1én men rén.

Lén men léng (liquid state fermentation) st dung mai truting nuée,
thuong s dung méi truttng Czapek khéng cd thach. Mai truong Czapek
cd thanh phén muéi khodng thich hgp che sy tang trudng va su tac thanh
aflatoxin cla cdc lodl vi nim Aflavus va Aparasiticus, trit trutmg hop
muéi NaNO;. Nhu d# ndi, NaNO; 1a nguén dam v6 co cia méi trudng
nudi cdy vi nfm, sau khi ca thé vi nfm déng hda ion NO, , Na® tich
liy lam tang pH cha méi trudng, do dé anh hudng khong t6t dén su
tang trudng va tao thanh aflatoxin. Vi vy muéi NaNO; trong mbéi trudng
Czapek thudng dugc thay bdng muéi amon nitrat. Asparagin thudng cing
dugc bd sung vao méi truéng lén men aflatoxin dé tang hiéu sudt lén
men.

Ky thuit lén men rén (solid state fermentation) cing nhu ky thuat
lén men léng la su mé phéng mét dang sinh thai ctia cdc hoat dong sfng
clia vi sinh vat trong ty nhién, xdy ra trong qud trinh phan gidi hiéu
khi céc loai co ch4t khéng tan, K¢ thuat 1én men rdn st dung méi truong
1a kh6i co chdt sfp, lam tit cdc chdt dinh dudng & thé rdn hoa tan (csc
mudi khodng) hay khoéng hoa tan trong nudc {ngd, gao, v.v), va trong
mét s6 trudng hop bao gém cA mot s6 chat dén lam cho méi trudong sdp,
thoang khi hon nhu chfiu, v& nudc vdi ham lugng thich hgp.

O lén men Iéng cing nhu & lén men rén aflatoxin bing céc ching
thuge cdc loai Aspergillus flavus va Aparasiticus, sy tao thanh aflatoxin
bat ddu khi hé¢ sgi ndm bt ddu tao thanh bo mdy sinh bao ti trén,
tang ddn dén khi bao tl trin dugc sinh ra nhiu nhit vao ngay [én men
thi 6 (d6i v6i truong hgp 1én men long), r6i gidm ddn. Vi vay d€ cd
hiéu sudt lén men cao nhdt, aflatoxin duge chist xudt ti¥ moi trudng lén
men lén men léng ngay sau ngiy lén men thd 6. Nhiét do lén men &
cd }én men léng va 16n men rdn thudng & 28°C, nhu ching ta da biét,
la nhiét dé thich hgp véi ¢4 sy sinh trudng, phdt tri€n, va sy tao thanh
aflatoxin cia 2 loadi vi ndm nay.

Lén men Iéng o6 nhitng uu difm chn yéu : dich loc thu dude tit
moi trudng lén men sau khi qud trinh lén men k&t thic e it loai tap
chat, luong tap chat cing {t, thuan loi cho vidc chigt xust aflatoxin ; cong
nghiép hda thudn lgi, do d6 ¢ thé 16n men véi khéi lugng 16n (hang
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chue, tham chi hang tram m3) : tu dong hoa, dién ti hoa d& dang, k&
ca khau phan tich theo d6i cdc thong s lén men, sy bién d8i cta cac
ch4&t dinh dutng trong moi trudng, hiéu suft tao thanh aflatoxin trong
qué trinh 1én men ; ch&t thai cong nghi¢p chli yéu 1& chét Iong, nén viée
xa Ly it khd khan. V1 nhiing uu diém trén, nén cing nhu céng nghé san
xudt cdc hop chét cd tdc dung sinh hoc khac (enzim, vitamin, acid amin,
khang sinh, mot s6 acid hitu co, v.v.), cong nghé lén men aflatoxin & cac
nude déu ding kg thuat 1én men léng. Lén men rin aflatoxin chi thich
hop d€ san xu#it mot lugng nhd sin phdm, trong cac didu kién trang
thi&t bi thigu thén.

Dudi day 1a ky thuat 1én men 1éng va 1én men rdn & midc do phong
thi nghiém.

Ki thust lén men ling

e Moi trutng l1én men : mdi trudng Ién men sd bo chon loc cac
ching (xem & doan 1.3).

Cdy truyén nfm ti 6ng thach nghiéng git gidng (hay tU mot Ong
gitng dong khd) sang mot 6ng thach nghiéng (moi trubng Czapek). Nudi
cdy nim & 28°C trong tG &m, theo d6i hang ngay d€ bigt chac chan
ching ndm khéng bi nhiém vi khudn hay cdc loai vi nfm khdc. Sau ngay
nudi cdy thi 6, duing ngay cdac 6ng thach nghiéng nay dé lén men
aflatoxin.

Lam dich treo bao t& trdn trong nufc cit tiét trung, khoang 100 bao
tt trong 1 ml. Cdy ngay dich trec bao ti vho mdi trudng Ién men, cly
5 ml dich treo trong 100 ml méi trudng chia sin trong binh ndn cd
dung tich 500 ml. Lic ngang, 120 - 150 léc/min. Nhiét do lén men 28°C.
Cudi ngay lén men thdi 6, chiét xuidt aflatoxin.

D& chiét xudt aflatoxin tU mbi trudng lén men, dung cdc dung méi
hoa tan aflatoxin (chloroform, methanol, ethanol, benzen, aceton) va cdc
dung m6oi khong hoda tan aflatoxin nhung hoa tan lipid d€ loai lipid cd
trong moi trudng.

Cd th& chift xufit aflatoxin theo 4 budc :

Buoe 1 : Chiét xudt aflatoxin béing methanol cé trong méi truong lén
men (chiét xuft vdi cad sinh kh6i dé ldy duge hé&t aflatoxin trong moi
trugng).

Bude 2 Loai bé lipid ¢d trong dich chiét bang ete ddu hdéa hay ete
ethylic.

Budge 3 : Chigt xuit aflatoxin tit edn sau khi da loai bo lipid va chiét
bang methanol.
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Buée 4 : Tinh ch&€ aflatoxin Bl bang cft sfic ky.
Thi du vé chiét xudt aflatoxin Bl duge trinh bay trong hinh 1.6.

Methanol, Ete athylic
(ete diu hoa)

Chioroform

Méi trudng 1Bn men

Lic

Gan

Hén hgp methanol-ete-nude Ete

‘Loc

Dich chift methanol

Cén

Aflatoxin

Chloroform

Tinh ché

Aflatoxin B1

Hink L6. Sor 46 chi€t xudt aflatoxin Bl ¢ mol trwdmg lén men long

Ap sung ki thudt lén men va chist xufit aflatoxin vita ndi cd thay

ddi, NHVan (1993) d3 en men vA chift xufit aflatoxin tif mot ching

thude lodi Aspergillus flavus (ching NHA-003, t8 b mén Vi nm - Khing
sinh, trudng Dai hoc Duge Ha Noi). Phdt tri€n cia ching NHA-002 trén
moéi truting lén men, két qud xéc dinh aflatoxin o6 trong dich chigt va
két qua chidt xust aflatoxin Bl duge trinh bay trong cdc bang 19 va

1.10
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Bdng 19. Sy phat trién cia chiing NHA-002

trén moi trudng long (Nhiét dé
nuéi cfy 28°C ; thai gian nudi oy 6 ngay) (N.H.Van, 1993)

Ddc diém M&i wedng lén men Swr phét mién cae ném
May sic Sy tao nhay - HB sdi ndm Kh&i conidi
o ’ (bdo i trin)
1 Khéng bifn ddi Chua cé
M& 50i ndm bt
2 Khéng mau [t chét nhay fiu hinh thanh Chua c6
trén b8 mat roi
trudng
Ch&t rhidy ting Hé soi nfm Idn Bét dhiu xudt
3 Mau vang nhat din va phan dan trén bd mit | hien conidi mau
tan vao méi mii trudng xarh lyc trén ba
trudng mét hé sdi ndm
Chét nhiy Hé sdi nfm Idn 84 Wong conidi
4 Mau vang nau tdng din mau din chim gin ting din trén
trdng duc hét m3t thoéng bé mit he soi
méi trudng n&m
€6 nhigu dam H& s¢i nim Conidi mau Iye
5 Mau vang niy nhiy Id Iing chiém hét mat vang chiém gin
trang mai trudng thoang méi hét b mit he
trudng soi ndm
. Cé nhidu ch&t H& sdi ndm Conidi mau Iue
& Mau ndu nhat phlly trong méi chifm h&t mat vang chidm hét
trudng thoing mdi b8 mat hd sqi
trudng nim
L _ J
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Bing 1.10. K&t qua cac dinh aflatoxin bang SKBM cua dich chiét tif
mdi truong long lén men cua chiing NHA-003
(B : xanh ; G : lyc) (N.H.Van, 1993)

-

i ] 56 vEr Mau Thay dBi méu Cé mat
‘ Dich chi€t Pkt ik Rf hujpnh quang boi cia
; quang quang HNO, aflatoxin
Hbn hop aflatoxin 3 B 069 + B,
{B4B,Gy) B 0,64 + B,
G 057 + G,y
Dich chiét chloroform 1 B | 069 + B,
binh nutt cdy s& 1
Bich chifit chioroform 1 B 069 + \ B,
binh nudi cdy s6 2
Dich chiét chloroform 1 B 069 + B,
binh nubi cfy s8 3
Dich chigt chlaroform 1 B - 069 + B,
bnh rwdi cly =8 4 '
[>D‘|ch chigt chioroform | 1 B 0,69 + B,
\7b‘nh nubi cly s8 5
! Dich chiét chicrotorm 1 B 069 + B,
‘ binh nudi ciy s8 6
Dich chigt chloroform 1 B 0,69 + B,
| binh nust cfy s8 7
TDich chiét chioroform 1 B 069 + B,
‘ binh nuti cdy s8 8

Tién hanh 1én men vai 1 lit moi trudng, N.-H.Van (tal héu da da
da chist duge 2382 + 135 g aflatoxin BR1.

Ky thuat lén men rdn

e Moi trudng lén men : mdi trudng c6 thanh phan dinh dubng chi
la ngo hoae lac vi dd la nhitng co chét thich hap nhéit cho su tao tha
aflatoxin cua cac loai Aspergillus flavus va A.parasiticus, duge b8 su
thém cam gao dé lam phong phi, da dang thém ngudn dinh dudng
ban (thde an ngudn cackon, nguén nita), déng thoi d€ hd sung thém ngu
vitamin B. Mun cua duge cho vao moéi trupgng nham lam tang do s



Ngoai ra d& bao tit trén ndy soi tot, he soi nim ting trudng nhanh, nhit
la trong giai doan lén men ddu, khi cdc enzim amylaza, proteaza ngoai
bao do vi nfm san sinh con it, déng thdi d€ lam u6t nguyén liéu, cho
thém vao céc thanh phdn méi trudng dung dich Czapek (mdi truong
Czapek khong cd thach).

. Bén moi trudng sau day da duge tién hanh thyc nghi¢ém d€ lén ‘men
rén (N.H.Viin, tai lidu da dn) : . '
Mot tru'a;ng I:
Ngd xay thanh manh 800g
Cam gao 200g
Dung dich Czapek vita du
Moi truomg II :

Ng6 xay thanh manh T00g
Cam gao 200g
Min cua 100g

- Dung dich Czapek via di
Moi trudmg IIT

Lac nhan nghién vun 100g
Ngbé xay thanh méanh 600g
Cam gao 200g
Mun cua 100g

Dung dich Czapek wvita dua

Méi truong IV (M6i truomg kiém tra) : thanh phén nhu mdi trudng
1V, nhung khéng cy ndm, dé kiém tra sy cd mat cia aflatoxin trong
cac nguyén liéu.

Tién hanh 1am méi trudng vA nubi ciy vi nfm : trén déu cdec thanh
phan rén, phan ph6i vao cdc binh ndén e dung tich 500 ml, méi binh
100g hén hop nguyén litu. Thém dung dich Czapek khoang 40 - 50 ml,
hép tiét tring & 120°C trong 50 min. Khi méi truong trong binh da ngudi,
cdy vdo mdi binh 5 ml dich treo bao ti trdn 1y tU mot Ong thach
nghiéng c6 khuin lac vi nd&m 6 ngiy tuSi. Nhigt d6 nuoi cdy : 28°C.

Vé thoi gian lén men, khac voi trudng hgp méi trudng Iong, két qua
thi nghiém cho thdy thdi gian 1én men 8 ngay cho ham luong aflatoxin
B1 ¢ao nhat (bang 1.11). ' '
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Bing 1.11. Ham lhigng aflatoxin trong méi tridng ¥n men IH (Chiing nim :
Aspergillus flavus NHA-003, nhigt 46 ln men : 28°C)

Ngay Ién men

Ham luong aflatoxin 81 (segilg)

L0 @ N® N

372
6696
10.416
K136
14.880
1.880

|

K&t qua theo dei su sinh trudng,
flavus NHA-003 trén 3 m6i truong I,
tang trudng t6t trén ca 3 méi trudng,
II, III ¢6 min cua nén moi

phét trién cia ching Aspergillus
IO, IIT cho thdy ching vi nfm nay
nhung c¢d th€ Wi & cdc moi trudmg
trudng sfp hon, do d6 heé sdi ndm dam sau

vao méi trudng nhanh hon 1a & méi trudng I, mat khdc, sy hinh thanh

bao tit trdn ¢ meoi trudng IIT (méi trudn
¢ cdc moi trudng I va IT (Cae bang 1.1

g cd lac) sém hon 1 ngay so vai
2, 113, 1.14).

Bdng 1.12. Sy phat trién cla ching NHA-003 tren mei trgong s¢ 1
(Nhigt do nuoi cdy 28°C)

Nygay nudi chy

Sw phét tri€n

Hé s¢i ndm Bao t trdn (conidi
1 RAt it Chua cé
2 Nhdng s¢i ndm mau tring xen kaé Chua ob
trén bd mit méi trudng '
3 Hé s¢ nfm phat trién manh, chc | C6 1 38 conidi mau vang lyc trén
s¢i ndm ddm siu vdo oo ché, b8 mit hé sdi ndm
chd dam sfu nhdt 15 em thh to
b& mét méi trudng
4 Cac soi ndm dsm séuy vido cd 58 lwong conidi t&ng nhanh chidm
chdt, ché d8m séu nht 25 em ‘g8n hét b8 mit hé sgi nfm
thh t& bE mat mai trudng
5 Cac s¢i ndm dém sgu téi day Conidi chuyén dén sang mau xanh
binh nudi cfy (37 cm tivh to bé e chidm todn bé bé mat hé soi
mit méi truong) ndm
6 H& sgi ndm chiém toan b8 méi

trudng

S6 hiong conidi day dic, chifm
toan bé bé mit ke soi ndm
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Bdng 1.13. Sy phat trién cua ching NHA-003 trén meéi truong so 1l
(Nhi¢t dj nuéi cfy 28°C)

Su phar tri€n
Ngady nudi cdy : —.
' Hé sgi nfm Bao tl trdn {conidi)
1 R4t it Chua cb
2 Xufit hién nhing soi n&m mau Chua ¢6
trdng trén bé mit méi trudng
3 H& sdi ndm phat #idn manh, céac Xuit hidn céc dém conidi mau
sdi nm d4m siu va cd chét, chd vang luc trén b8 mat hé so ndm
s&u nhit 2 cm tinh td bé mat o
mdi trudng
4 Cac sci ndm dém s&u téi ddy binh | Knéi conidi ting vé s8 lugng, chidm
nudi cdy (4 cm tinh 0 b& mit méi gén hét bé mat hd sgi ndm
trudng)

[
| . . ; .
' 5 Céac sdgi ndm mau tring chidm gin | Conidi chuyBn dan sang miu xanh
[ hét kh&i méi trudng lve, chiém toan bb bd mit ha sdi
| ndm
| .

6 Céc soi ndm mau trdng chiém toan | Khéi conidi mau xanh lyc day dic
| bé kh&i méi trudng trén bé mat hd soi nim '

Bing 1.14. Su phat trién cha chung NHA-M3 trén inéi lrunng sa 111

(Nhigt do nuoi cay 28°C)

Ngay nudi (dy

Sue phar wién

Hé sgi n&m Bao w! trén (conidi)
1 2 3
1 RAt it Chua c6

Xuat hign nhdng soi ndm mau tréng
trén b& mat moi trudng

Xu&t hign nhdng conidi mau xanh
lve trén b& mat he soi ndm

Hé sgi ndm phat tnén manh. céc
s¢i ndm dim sdu vao cd chit
2 cm tinh t bé mat méi truong

S6 lugng conidi tang nhanh trén bé
mat hg sgi ndm
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1 2 3
4 H& 50 ndm tip tyc phat trién Kh&i conidi mau vang luc chidm
manh, cdc sdi nfm dam séu tdi todn bd bé mit hd sdi ndm
déy bich nusi cfy (4cm tinh tI bé
mat mdi trudng)

5 H8 sdi nfm mau tring chidm gén Conidi chuy8n dén sang mau
hét khét mdi trudng xanh ke

6 H® s¢i ndm mau tring chim todn | Kh& conidi mau xanh kic day dic
bd kh&t mdi trudng trén bé mat hé sgi nim

Hai phuong phdp sau dAy da duge sit dung d€ chi6t xudt aflatoxin
tU moi trudng lén men rdn d6i v6i Aspergillus flavus

s Phuong phép 1 chiét xu6t aflatoxin tit moi truong rén

Ding 400 ml chloroform cho 100g méi trudng, chist 3 18n (16n 1
ding 200 ml chloroform, 14n 2 va 3 mbi l4n ding 100 ml chloroform),
bang cdch ngdm va l4c méi trudng trong chloroform 15 min, sau d¢6 loc
bang gac d€ loai phéin 16n sinh kh6i va. mot phén tap chdt (phdn con lai
cia mdi trudng ma ndm chua phan giai va chua hdp thu).

Cac dich loc dugc gop chung lai ¢ mau xanh den do bao ti trdn
di qua vai gac, do phin moéi trudng cd kich thudc nhé con lai va do cac
sdc t6 do ndm tao thanh trong qui trinh 1én men. Dich loc qua vai gac
dugc loc lai qua gify loc Whatman. Mét s6 tap chdt bi gid lai trén gidy
loc nén dich loc ¢ mau vang sAm. Djch lge duge cdt thu hdi hét
chloroform, duge cdn mau vang. Cén duge hoa tan trong 100 ml hén hgp
metanol va ete ddu héa (50 : 50 theo th€ tich). Thém vao hén hop 100
ml nudc cat. Cho hén hop nay vao binh gac lic d& phan l6p. Lap ete
dau hda & trén cd mau vang sim do sdc t6 va chdt béo tan trong lép
nay, 1dp metanol § duéi duge tach riéng. Can thu duoe sau khi béc hdi
metanol duge hda trong 10 ml chloroform. Dich chloroform diung d€ phan
tich bing SKBM va sau dé dé tinh ch& (cic hinh 1.7 va 1.9). Két qua
xac dinh aflatoxin trong dich chist ti¥ mei trudng nudi cdy duge trinh bay
trong bang 1.15.



Bing 1.15. Két qua xic dinh aflatoxin trong cac dich chiét ti moéi trnidng
rin nudi cfy ching NHA-003 bing phduong phap SKBM (B : xanh, G : lyc)

Bic didm xéc dinh
fich chi€t
56 vét Mau Sy thay d8i mau Aflatoxin
huynh huynh Rf huynh quang bdi o6 mit
quang quang : HNQO,
Han hop aflatoxin 3 B 071 + 8,
chudn (B,B,G,) 8 066 + B,
G 058 + G,
Dich chift mbdi 2 B o071 + B,
truong sé | G 058 + G,
Dich chiét mai 2 B o7t + B,
trutng s8 Il G 058 + G,
Dich chit moi 2 B 071 + B,
trudng s8 Il G -} .058 + G,
Dich chiét méi 0 0 0 1] o}
trudng s8 IV

Trén sfc ky d6 cda dich chit méi trudng s6 IV (khéng céy ném)
khéng c6 v& huymh quang ching td cdac nguyén liéu lac, ngd, cAm gao,
miun cua dong lam mdi trudng khong cd aflatoxin. Sic ky d6 cua dich
chidt tif modi trudong 86 I, II, III déu cd 2 v& huynh quang, mét vt ed
gia tri Rf 0,71, mau xanh (B) va thay d6i mau huynh quang ti xanh
sang vang khi phun acid nitric tuong dng véi cic dic difm cia aflatoxin
B, chudn. Vét cdon lai cd nhiing dic di€m : Rf = 0,58, mau luc, thay
d6i mau huynh quang luc sang vang khi phun acid nitric, tuong dng véi
aflatoxin G,.

Trong phuong phdp nay dung moi chiét ban ddu 1a chloroform nén
dich chi&t cudi cung l4n nhidu tap chédt (trén sic ky d6 cd nhiéu vét bdn
khéng cd hujynh quang).

e Phuong phdap 2 chiét xudt aflatoxin tit méi truong rén

Ngam 100g méi trudng lén men trong 500 ml hén hgp aceton nudc
(ty 16 80/20 theo thé& tich} trong 1 giv (thinh thoang ldc). Loc hén hop
bang vai gac duge dich loc mau nau sAm. Dich loc qua vai gac duge loc
lai qua gify loc Whatman, cdc ti€u phan nhé clia méi trudng, sinh khéi,
va mft s6 chidt mau duge giit lai trén gidy loc. Vi aceton wira tan trong
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nudc, vita tan trong chloroform, néu ding chioroform chiét aflatoxin trong
hoén hgp aceton-nudc ndy s& khéng thu duge hét aflatoxin nén loai aceton
trong hén hop aceton—nudc bang mdy cit quay ap luc gidm. Sau khi hét
aceton, pha nufc cdn lai duge chist 3 14n lién ti€p bAng chloroform, méi
lan dimg 50 ml. Gop cic dich chiét chloroform va c¢6 con 10 ml Dich
chioroform cufi cung nay dugc xdc dinh aflatoxin bang phuong phap séc
ky lop méng, va sau dé d€ tinh ché (xem cdc hinh 1.8 va 1.9).

Két qua xdc dinh aflatoxin trong dich chiét tit méi trudng rén nuoi
cdy ching NHA~003 theo phuong phip chiét 2 ciung gidng nhu két qua
xac dinh aflatoxin trong dich chiét tit moi trudng rédn nudi cdy ndm theo
phuong phdp chigt 1. Trén shc ky d6 cd 2 v&t huynh quang : mot vét
co gia tri Rf la 0,71 tuong dng voi mau huynh quang va Rf cda aflatoxin
chuan B, ; 1 vét c6 gid tri Rf nhé hon (Rf = 0,58) c6 mau huynh quang
va gia tri Rf tuong dng véi aflatoxin G|. Tuy nhién vét huimh quang cé
gia tri Rf = 0,58 rdt md (cudng d6 huynh quang y&u) ching t6 néng do
cia no trong dich chit td méi trudng rén r&t thap hay lugng aflatoxin
G, dude tao ra trong moi trudng nudi cdy rét nho.

Séc ky d6 cua cdc dich chist theo phuong phap nay cd cae vét tap
it hon sdc ky d6 cia cdc dich chiét theo phuong phép 1, ching té dich
chiét theo phuung phdap 2 cdn lai it tap chdt hon.

Két qua dinh lugng aflatoxin B, & dich chi&t tit moi trudng lén men
ching Aspergillus flavus NHA-003 voi cdc méi trudong lén men rén I, II,
HI cho thdy méi truong III cd hiéu sudt 1&n men cao nhat (bang 1.16).
Nhu ching ta da biét, mé6i truong III chi khiac méi trudng II 1a thanh
phidn ngd xay dugc gidm di 10%, thay bing lac nhan 10%. Nhu vay, co
theé viéc giam di thanh phén ngé khong anh hudng dén hiéu xudt lén
men aflatoxin va sy ¢d mat cla lac trong méi truong lén men la nguyén:
nhan tang hiéu xuft nay. Diéu nay pha hgp véi két qua nghién ciu cia
cac nha nghién ciu trong va ngoai nudc déu thdy ring ham luong
aflatoxin trén lac bi nhiéfm A.flavus cao nhét so vdi cac loai luong thuc,
thuc phdm khac bi nhiém loadi vi ndm nay (B X.Déng, 1976, 1999).

Tinh ch& aflatoxin - Cd thé tién hanh tinh ché& aflatoxin bing sic ky
cot (hinh 1.8). Cac dich chiét aflatoxin duge chay qua coOt silicagel. Khi
lgp dich chiét chloroform chay téi lap Na,S80, khan & phia dudéi éc}t, loaitap
chdt lan lugt bing hexan va ete ethylic (vé6i 50 ml dich chiét, dung 150
ml hexan vd 150 ml ete ethylic). Phan hap phu bang chloreform—- methanot
(97 :3). Kifm tra d¢ tinh khist cia sin phim bang sdc ky ban méng véi
aflatoxin chuéin. Néu trén sdc ky d6 chi of mot loai aflatoxin B, va khéng ctn
vét ban, két tich san phdm hodc hda tan san pham trong benzen—acctonitril
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Bdng 1.16. Higu sufit len men aflatoxin cia ciimg Aspergiflus flavus NHA-003
o cac mol truoeg léen men rin 1, 1L, 111 (Chong ndm Aspergillus flavus
NHA-003, nhi¢t do ln men 28°C, thoi gian lén men 6 npdy) (N.H.Vin, 1993)

Moi tredrng lén men

Luong aflatoxin Bl trang

I kg mdi tmeang (g

M8 trudng |

4278 + 213
M8i trudng | 6324 + 427
M8 trudng ¥ 10044 * 427

(98 :2) d€ lam ché phdm aflatoxin chudn (Bao quan

cdc sin phdm trong

ta lanh). Kim tra sin phim bang cac phudng phdap hda, ly.

2.2. Kiém tra san phfm 1én men aflatoxin

Cing nhu cdc sin phdm sinh hoc khae, dac biét d8i vdi cac san
phim dung lam chat chudn, aflatoxin cdn duge ki€m tra bang cac phuang

phap sinh hoe hoac hda Iy.

Choloretorm MT I&n men
Loc
. X Bay hoi .
Dich chiét chloroform Hd chioroform
Metanol-ete-nudc Cin
= Hén hdp metanol-ete-nudc
Lop ete va Lép metanol Bay Hai
tap chdt cd aflatoxin Metanct
hai
[
Chtoroform C#n
- Aflatoxi chloraform
Hink 1.7. Qui trinh chi€t xuit aflatoxin tir B ox".-l )
méi trdmg rin theo phwomg phip 1 | Tinh ché
MT : mél trirdm
( " & Afiatoxin B1
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Acston-nutc

Chloroform

MT 18n men

Lép nudc

Loc
, Cat 4p IJc
Dich |°°, Aceaton
aceton-nudc .
. cHam
Dich lge nudc
Hén hop
chioroform-nudc
Téch
Lép chloroform
Cén
Aflatoxn chloroform
Tinh ché
Aflatoxin Bi

Hink 1.8, Qui trinh chift xuit aflatoxin t mdi trirdmg réin theo phwong phip 2
(MT : mdi trwdng)




Dich chiét aflatoxin trong chioroform

- Naz50, khan
Cot sdic khi ||
—— Silicagel
Naz$50. khan
Béng
t Hexan 3. Chioroform rmetanol (97 3}
2. Ete etykc
Tap chét Dung dich aflatoxin
Bay hdi dung méi
]
Benzen-acetonttril (98 :2) Cin aflatoxin
Aftatoxin B4
Benzen :acetonitril

Hink 1.9. Qui trinh tinh chif aflatoxin

V& phuong phdp sinh hoc, phuang phép ¢ d6 nhay cao, dé thye hién
la phuong phap thi trén vit con 2 ngay tudi. Cho 16 vit con an thde an
¢ ham lugng aflatoxin Bl 0,2 - 0,3 ppm cliing véi 16 d6i ching. Trong
khodng mot tudn 18, t4t ca hoac hdu hét cdc vit con an thuc an cg
aflatoxin s8 chét, véi cdc tridu ching bénh ¢ gan (sung huyét, chay mau
trong gan, hoai t&, thoii hda md, tang sinh 8ng mat). Mot s sinh vat
(hay bd phén co thé) cing da dugc thu nghitm d€ kifm tra aflatoxin
(bang 1.17).
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(Xc : aflatoxin Bl chudn ; X; : afatoxin chi®l xufit ; Xz . dung modi)
(Do Phomg nghitn cia ‘Trung tam, Tdai hoc Duge HA N thyc hice)
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Bdng 1.17. Xac dinh aflatoxin h&ng phuong phap sinh hoe
(Theo M.Polster, 1971}

Sinh vt (hay b phén co the) D& nhay
Vit con 2 ngdy tubi 01 ppm
Phai ga . 0025 - 0048 ppm

Anh hudng dén fu tring ca loai
Heliotis virescens

Anh hudng dén sy ting trudng cla Artemic 15 ppm

Anh hudng dén sy ndy ‘mim va tao thanh

digp luc 8 chy Lepidum sativam 1- 10 ppm
Uc ché sy ting trifing coa Bacillus

megaterium Sug/ml mdi trudng

Phuong phép ki€m tra bang sinh vat tuy cd do nhay cao, nhung it
dugc s dung vi hoac ton nhidu thoi gian, hoac it chinh xdc vi phu thuge
nhidu vao ngudn gde, didu kién nudi dudng, v.v. Vi 18 dg, phudng phap
thudng duge st dung la cac phuong phdp hda ly. Phuong phdp nay dude
thyc hién dua vao cic dac di€m hga ly ctéa aflatoxin (bang 1.18, hinh
1.10.

Bdng 1.13. Tinh chit 1y héa cda mit sé aflatoxin

Trong | Nhiét df ndng chay D6 | HEp thu tia UV | Hap thy tia
Afla- | Céng huigng quay IR CHCL,4
toxin thic phan Huynh | cyc A Vmax {em ')
nguyén ] x *x xx» | quang ! GHCl, | (nm) P
- [0
1 2 3 4 5 6 7 8 g 0 1l
By |GW7H;p0g| 312 | 268 |265 -| 262 - | xanh | -558 | 223 | 25600 | 1760 (marh)
269 | 270 | 2662 | lam 265 13.400 1684 (yéu)
362 21800 1632, 1589,
1562
B, [CT7H,,Og| 314 |286 - (305 -] 280 - | xanh | -452" | 222 | 69600
289 | 309 | 283 | lam (- 265 9.200
430"y | 362 | {"""no0)
14.700)
(" 20800}
Gy |C17H,;05 | 328 [244 -|247 -{2467 - | xanh | -850 | 243 n500 1760
246 | 250 | 2473 | e 257 9.500 1696
246 | 10000 1630
362 16.100 1595
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Bdng 1.18. Tinh chdt Iy héa cua

mit s§ aflatoxin (ti€p)

1 2 3 4 5 7 8 9
Gy | Ci?Hy Oy | 330 | 229231 | 237- xanh | -473 [ 221
240 ke 245

265

365

M; | CI7H,0; | 328 299 xanh | -280 | 228
lam 265

tim 357

M, | Gi7H, O, | 320 293 tim 221
264

357

T Ka& qui clia Townsend,

: K& qua cua Swbbleficld va oong sy I

: Két qud cia Beljaars
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Chuwong II

CONG NGHE BIEN BOI SINH HOC

Bién d6i sinh hoc {biotransformation, microbial transformation) hay noi
cho day dt la bién d6i cdu tric phan t cia cac hgp chdt hitu cg & mot
s6 vi tri trong phan td cia cdc hop chdt dd bang phuong phap lén men
vi sinh vat. Nhitng cong trinh nghién cdu dau tién thudc linh vic nay la
cac cdbng trinh tao thanh tertosteron cta L.Mamoli, A .Vercellone (1937),
cia Koester va Cs. (1941). Nam 1949, Kramli va Horvath théng bdo cdc
loai Proactinomyces roseus va Aerobacter Sp. ¢6 th& oxy hda nguyen ti
carbon & vi tri 7 cla phan tir choleSterol dé& cd T-hydroxycholesterol. Ching
ta nhd lai cing nam 1949, Hench va Cs. da phat hién thdy tdc dung d6i
voi bénh viém thap khép cua cortison. Tiép theo dd, cortison va
- hydrocortison da duagc ching minh cd tde dung didu tri d6i vé&i cac bénh
hen, xuyén, di ung, viém ruot ket, v.v., ¢Ong nghé sin xufit cdc thudc nay
duge cha ¥ dac biét trong thdi gian nay. Ngudi ta dong thdi cling phat
hién cac hgp chat steroid néi trén o6 tac dung ditu tri do sy cd mat
cla nguyén ti 11-Oxy trong phan ti cta cic hgp chat dd, va ngudi ta
da nghién cdu gin nguyén tu OXy vao nguyén tit carbon & vi tri 11 bing
phuong phap héa hoc, nhung phuong phip nay vita dat tien, vita thyc
hién khd khan. Nam 1952, Peterson va Murray théng bao cd thé oxy hda
hdp chét steroid & cic vi tri khéc ngoai vi tri C; da biét, bing phuong
phdp bién d6i sinh hoc va da tac thanh duge 1la-hydroprogesteron tit
progesteron bang mot s8 ching céa loai Rhizopus arrhizius. Cdc thi
nghiém cta cac tdc gid khic cho thiy cd thé oxy hoa & vi tri C,; vai
nhidu hgp chdt steroid khae ngoal progesteron, v&i vi nadm thude bo
Mucorales. Cing nam 1952, nhitng thi nghiém duge tién hanh véi cac loai
thudc chi Aspergillus cia nhom N&m b&t toan (Fungi imperfecti) dugc phat
hién bdi Fried va Cs, voi loai Streptomyces fradiae bdi Colingsworth va
Cs. cung cho nhing két qua nay.

Nhiing nghién edu dau tien nay va nhidu nghin théng bdo khoa hoc
tiep theo tiut dd dén nay vé bién déi sinh hoc khong nhitng d6i voi cac
hop chit steroid, ma ca vsi mot s6 loai hop chdt khdac nhu cac eyclitol,



cac aminoglycosid, v.v. bdi mot loat cdc lodi vi khufin (bao gdm ca xa
khufn), nfm khéc nhauy, da lam tang hifu bist v& kha nang sinh hoc
nay, gop phan phat tri€n cong nghiép sidn xuft cdc hormon sinh duc, cdc
hop chét corticoit 1am thudc, moét s8 khang sinh méi, mét 6 vitamin, v.v.,
cing dong gop vao nghién ciu phén loai hoc mét s6 nhém phan loai
{taxon) vi nim. O Viét Nam, tit nhitng nam 1970, mot 6 trudng dai hoc
va Vign nghién ciu d4a nghién ciu tham do bién d6i sinh hoc hop chat
steroid vdi cdc loai thufc chi Rhizopus, dic biét trude dd, tit nhitng nam
1960, da tién hanh didu tra co ban, nghién ciu chift xust mot s6 hop
chéit steroid tit thue vat, dong vt cd & nubc ta, ding lam nguyén lisu
san xufit thufe, nhu neriolin tit cdy trmic dao (Nerium oleander L), céc
glycosid trg tim tit cdy day (Corchorus olitorius L.), D-strophanthin tit cay
sitng dé (Strophaenthus divaricatus Hooket Arn.), d€ xuft khgu lam nguyén
ligu bién ddi sinh hoc nhu hecogenin ti cAy thia (Agave sp.), diosgenin
tit mia do (Costus speciosus Smith), solasodin tit Solenum aviculare Forst.
{cay di thue), ciy lu lu duc (Solenum nigrum L.), m6t s6 hop chit steroid
tit noc cde, mat giu, mat trau, bd, lgn, rin bién, v.v.

1. NHONG VI SINH VAT CO HOAT TINH BIEN DOl SINH HOC

Nhilng vi sinh vat. ¢ hoat tinh bién ddi sinh hoc duge nghién citu
cho dén nay gbm vi khuin (bao gdm cd xa khudn) va n&m. Trong qud
trinh lén men & nhitng didu kién nhét dinh (xem phan Phuong phdp bién
ddi sinh hoc), nhimg vi sinh vat nay thuc hign cic phan ing héa hoc &
cdc vi tri nhdt dinh trong phan ti cdc hdp chdt. Céc phan dng hda hoc
nay thudng chi thuc hién don lé, ma khong xay ra lién ti€p nhisu phan
ung thuéc nhidu loai khic nhau dé duge san phim lén men nhu trusng
hop sinh tdng hogp cdc chdt hitu co. Cdc hinh 2.1, 2.2, 2.3 mé ta tém
tit cdc phan dng bién ddi sinh hoc cia hgp chdt 17a-hydroxy-cortixon
{17a-hydroxy-11-deoxycorticosterone, hay con goi la hgp chdt § cua
Reichstein) bdi nhigu loai vi sinh vit khic nhau, va day phan dng trong
sinh tdng hop acid glutamic bsi vi khudn Corynebacterium glutamicum va
ddy phin wng trong sinh t8ng hgp griseofulvin (mot khéng sinh chéng
ndm bénh & ngudi) bdi m6t sd loai thude chi Penicillium nhu
P.griseofulvum, P.urticae, v.v., cho ta ¥y niém v& sy khdc nhau nay.

Mot digu ddng chu ¥ nita 1a cdc san phdm cia sinh tng hop 14 cac
san phdm trao d6i chdt so cép, thd cdp hosc cac san phdm trung gian,
nén cdc san phim nay duge tao thanh va tich liy trong qua trinh sinh
truéng, phat trifn cla co th€ vi sinh vat, con cdc san phim cta bign
ddi sinh hoe chi yéu duge tao thanh trude khi bao tu nay s¢i nghia la
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khi cdc bao tit dugec nudi cfy chua tao thanh cdc chdi ndy sgi (trudng
hop xa khudn va ném), va cho dén nay, ngudi ta cing chua xdc dinh
dugc 16 rang cac phdn dng bifn d6i sinh hoc thufc qus trinh ddng hda
hay di hda cla co th€ vi sinh vAt, vA ¥ nghia cia céc phin dng d¢ trong
trao d8i chét cha vi sinh vat.

glucose -
phosphoenolpyruvat
CO, pyruvat
l
woz
oxalacetat acetyl CoA -
citrat /
cis-aconitat
isocitrat
L co,
a-cetoglutarat
NH,
glutamat

Hink 2.1. Nhing giai doan chinh irong sinh téng hdp acid glutamic
(theo IRiviere, 1975)
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& mal malonat

1 mol acetat
2 mol mathionin

OH ©  OCH,

— LI, -
CHy0 ~7OH CHg™” OH CHat™ ¥OH Sy D

Grisaophanon B

OH O OCH,

Griseophenon C

OCH30 OCHg

CLE

CHyO Hy
OCH30 QCHy Grisecphenon A
@ ( ) o a
CHao O - ¥
c o Oy OCHso ooy
Griseofulvin m o
CH,O Q
3 o] CHy
(-} -dehydregrisecfulvin
OCH30 QCHg OH O OCH,

CHyC

o Griseoxanthon C

Dihydrogrisecfulvin

Aspergiflus sp.
Penicillium sp.

3+

Hink 2.2 Nﬁﬂng giai doan chinh

trong sinh iéng hop griscofulvin
vh chc sin phim trao déi chﬁ}
khic chng tao thanh trong qua*
trinh 1én men

{(theo W.B.Turner, 1975)

Hinh 2.3 {Xem nép trang 49
8



CH,OH

N

{2 (3) L4
o] o 9]
OH Q
6B.17a.,21-Trihydroxy-4-  1-Dehydrotestololacton - Testololacton Androslendion
pregnen-3,20-dion
CH.,OH CH,OH CH,OH
{5) pro {6) i (7 P
HO—C~H C=0 C=0
- OH 2 OH - OH
CH OH
OH 4, CH,
C=0
- OH
A -Pregnen-17a, 200, 1-Behydro-hdp chat S 150-Hydroxy-hop chat S .
 21-ricl-3-on i Oh
&)
QH

Su -Hydroxy-hop chit S

H.
THOR )
HO
OH ]
*-Hydroxy-hydrocortison 14« -hop chal Hydrocortison Tt 170 21 Trihydroxypregnan-
i . 3.20-dior
CH,OH CH,0H
(14) P (15) [
C=0
-OH

OH

Epi F

B-Hydroxy-hop chat § 7o 4 -Orthydroxy-
hop chat S
Hinh 2.3. Cic hop chit steroid 1ao thanh 11 hap chdt $ (cida Reichsicin,
17r:-hydruxy~lIAdcnxycuriimslcrnn) hdi cic vi sinh wvit
e hoal tink hidn déi sinh how
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Trong =0 cic ve winh wat ds duoe xace dinh 132 cd hoat tinh bign d6i
sinh hoe steroid. nim o6 =6 chi va s6 loai ldn nhdt (85 chi véi khoang
A8 loair. tiép theo la vi khuin 17 chi véi 92 loai), xa khuin (6 chi vgi
M3 loalr Cac vi sish vat nay ot kha nang thue hién 13 loai phan iing
hda hoc, trong do {oai phin dng duge thue hién nhidu nhat 1a phan ing
hydroxy hos (T8.8% téng si hir, tiép theo 14 cac phan dng oxy héa, khi
hydro, khit nhom eeto tlan gt chene 30,20 22.8%, 20,1% téng s6 chi)

thang 21,

Bdng 2.7 Cic loai phan tng hoa hoe thic hién bisi vi sjnh vit
trang bién doi sioh hoo cae hop chat steroid
tong hap theo dif lide o Capek va Cs., 1966)

B LR IRTIINT (TN T TP ,I VT ot i AR DI ook s weri —‘
R f s S el i ! '! ting sG i
i Hydroxy hoa ' i H ki ' 86 78.8%
2 | Oxy néa falcol - ceton : o} i 33 308%
k! Khd hydro (tao diy nén kep) | D ' 25 228%
4 | Khd nhom-ceto i 22 201%
g ; 4t nhanh ngang '[ ci 1n 100%
Lo IVong A - nhan tham : Ar . 5 45%
7 !loan diy ndi kép ihycrogen four | Hdg ) 5 45% ;
& _' Epoxy hoa f Ep 5 45%
3 ' S phong hda este : 3 4 26%
10 Ca uong B f 3p 4 36%
reoo Cat iy ndi glucosid 1 C1-G1 4 36%
12 | Este hoa E 3 27%
13 :! Dang phan hoa ichuysn diy ndi 1
|kép 5 -6 ~ 4.5 [ | 1 09%
- e l _ "

Trong nhom vi khudn, chi Beeillus la chi c6 =6 Joai cg hoat tinh
hicn ddi sinh hoe [9n nhat va cing la chi c6 kha nang tao ra nhiéu phan
wng hoa hoe nhit tbdng 2.2).
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Bing 2.2. Cic chi vi kbuan da ddge xae dinh o6 hoat tinh bico déi sinh hoc
che hyp chat steroid

(1) Ten cie ki phan Ung dude vidt G xin xem 6 bing 21 o6 16n div du.

Trong nhom xa khuan, chi Streptomyces cd s6 loai da

co hoat tinh bién déi sinh hoc tdn nhdt, va cung vai chi

la cdc chi tao ra nhidu phan ing hda hoc nhat (bang 2.3).

Binp 2.3. Cac chi xa khuan di duge xae dinh cd hoat tinh bién doi sinh hoe

viac hop chat steroid

(I

{1 1o ede foon i ung il et G i xem 8 g ]

e ten Wl i

-1
[_ 5 Cdo v ovi hfudn MG frenng todi oo Cau phan iing hea fiis rong '|
i ne fioat tinh Bicar ofivi sisdt Fren {n |
—— e . {F
1 Acvrabadier 2 0 !
2 Achromobacier 2 - Hxi ‘
3 Alcaligens 2 DR :
4 Arthrishacter 1 b
5 Azetobactor 1 DO
8 Azcbeanienias 1 D
7 Hacilius 1 ArD.C1-GIHdgHx IO R.5.50
8 fBacterivm 3 DHdgHxIOR
g Carctobactorivm 1 R
10 € tostricliom 3 HdgR
1 Carynehacrerium 5 D. OR
12 Escheri. Iva 2 OR
13 Flavebactcrium 5 CI-GIORS
W Micricaccis 1 G
15 Frotariinesha fer s 2 |
% Psciacfomeonas 7 ArDHxIORSp
7 Sorratia 1 i b
|

dude xac dinh

Mycobacterium

Y f oo i oxa blan 55 hrenig fodd Coc pltan tiig fosi tromg
tie nre oo hoat tilh I dete seeht fien
; 1 Actinoniyces Harz 14 RBxl, QO
2 Ascronierospora Qrskov 1 D
3 Alycabacrerin Lehmet Newm, 14 ArCIDHxIQR Sp
4 C Aecandia Trevisan 25 ! ArClLDHxLSp
5 Proscnisioniyocs 1 : Hxl O
[ Meeprivies Waksman et
Henrici 37 ClOHdgH=IOR



So vai vi khudn (ké ca xa khudn), treng ty nhién, nfm (Fungi) co
s6 long loai da biét 16n hon nhigu, 7579 chi véi 71.360 loai (bao gdm
cA 80 chi va loai cta nam bat toan) {theo D.L.Hawksworth, 1995), S6 chi
va loai ndm da duge xic dinh hoat tinh sinh hoc cing ldn hon nhigu so
voi vi khudn, 85 chi v4i 380 loai, trong dé Ndm ti€p hgp (Zygomycotina)
cd 18 chi vai 101 loai, Nam tui (Ascomycotina) cd 19 chi vai 32 loai,
Nam dam (Basidiomycotina) ¢6 8 chi vdi 13 loai va Nam b4t toan
{Deuteromycotina) ¢d 40 chi vai 232 loai (Hé théng phan losi nganh N&m
cia Ainsworth, 1971} Trong cdc nganh phy ndm trén, cdc chi cia nganh
phu Niam bat toan tao ra hau hét cde loai phan #ng héa hoe trong bién
doi sinh hoc (11/13 loai phan ung) (bang 2.4).

Bdng 2.1 Cic phan ung bi€én d3i sinh hoc trén phan til steroid @
cic nganh phy nim

S oduk | Cac phan thrg Lyijeniye oting Ascomycoting Rasidiomycoring | Deuteramycotina

e e frew m ,
1 Ar +
2 Cl + +
3 Ci-Gl +
4 D + + +
5 T E +
6 Ep + +
7 Hdg + +
8 Hxi + + + +
g o + + + +
10 R + + +

| n 3 + +

L ;

(1) * Tén Che Qo philn dng duide vicl Gt xin xem 1on dily Jd O hing 1.

£ X+ 0 oo mophiin ung bidn ddn sinh hoc,

Trong cdc phan dng tao ra béi ndm, phdn Ung hydroxy hdéa la loai
phan tng phd bién nhdt, tao ra bdi ndm & ca 4 nganh phu. Hon nits,
& mdi nganh phu ndm, s6 chi tva ci s6 loaD) cd hoat tinh nay cing lon
nhat se vdi ciac hoat tinh bién d6i sinh hoc khac. O nganh phu Nim tiép
hop, hoat tinh nay od d ca 1$ chi, @ nganh phu Nim tdi, g & 84,2%
tong s6 chi. & nganh phu Nam dam, oo & 87.5% téng s6 chi, 4 nganh
phu Nam bit toan, co d 87.8% téng s6 chi. Hoat tinh bién dé&i sinh hoc
caa cdc chi trong méi nganh phu nam duge trinh biy trong cdc bang 2.5,
26, 27 28
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Bdng 2.5. Cac chi ndm thujc nginh phy Nim ti€p hop (Zygomycolina) da
duge xic dinh o6 hoat tinh bién d48i sinh hoe cie hop chit stereid

56 Cac chi nfm 53 luong Todi Cac phan sing hia hoc srong
N e o hoat Hoh picn doi sinh In_:cm

1 Absidia V.Tiegh. L:] Hxl O

2 Biakesica Thaxt, 1 Hxl, O

3 Chaactocladium Fres, 1 Hxt

4 Choancphora Curtey 1 Hxl

5 Circinella v.Tiegh. 3 Hal

& Cunninghamelia Matr. 9 Ep, Hxl. O

7 CGangromefia Ribald 1 HxI

8 Helicostylum Cda. 1 Epi. Hxl, O

9 Monticrella Coem. 8 Hxt

10 Mucor Michex Fr, k3| Cl, EpHxl, O

f Phycomyces Kunze 3 Ep, Hxl

12 Protoahsidia Naumov i Hxl

13 Rhizopus Etrenberg 1 Cisxl, O

“ Syncephalastrun Schroet. 2 Hax}

15 Myncephalis vTieghet Le Monn. , 1 Hxl

L] Syzvgites Ehrenb. ex Fr. . 1 Hxl

{Syn. cta Sporodinia Link)
7 Thamnidiun Uinke ex Walr. 1 Hxl, C
B Zygozhynchus Vi, 3 Hxl, O

) ‘Ien cic loai phin dng dude vidl i, xin xem t0n Jdfy dd o bang 2.1,

Bdng 2.6. Cac chi ndm thudc nganh phy Nim tii (Ascomycotina) di due
xac dinh 6 hoat tinh bién ddi sinh hoc cac hgp chilt steroid

5 'dc chi nfim 38 lugng fodi c6 | Céc phén ting hoa hoo trong
thit tr hopr rinh bidn dii sinh h-:a('m

1 2 3 4

t Cafonccria de Not, 1 D. Hx1 O

2 Chacromivm Kunze ex Fr. a Hx!

3 Didymcila Sacc. 2 D, Hxl

4 Ercmathecium Borzi 1 Q

5 Eurotiven Link ex Fr. 1 Hxl

& Ciihherella Sace. 4 Hxl, G, §

7 Cilomercffa Schrenk, ex Spauiding 2 Hxl

8 Leprosphacris Ceset de Not. 1 Hxd

9 Lopharrichus Benjamin 1 Hui

0 Mclannspora Cda, 1 Hxl

1 Meurospora Shear et Dodge 2 Hxl
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Bing 2.6 (fiép}

P \ 2 3 4

| _
12  pieabiltas Riess k! 0, Hx
13 Feaa Dillex Fr 1 Hxl
14 ‘ Pheaspora Rabeng. ex Ceset de Not 1 Hxl
15 ‘I Savcharomyces Meyen ex Rees "3 E. HCI, R

‘ % s Jerernnia Fuckel 3 Haxl

. ¥4 l Spararnia de Not. 1 Hxi
18 ‘ Firirdavia Zopt 1 Hxl
19 Apfania Hill ex Grev. 1 Hxt

]

Ci e e Bai phan ung duse vid i xinoxem 18n diy dio O bang 2.1,

Bang 2.7. Cac chi nim thudce nganh phu Niam dam (Basidiemycotina) da
dige xae dinb ci hoat tinh sinh hoc cae hap chat steroid

I| A | Cau chy ndm S gy todi | Cac phén ting féa fio 1rmng
[T : , od fioar b hidar ddli winl .'"._;r:( "
i 1 v Corvdnsdies Chagl, 1 , Hx!

| 2 i {ornchinn Persex Gray 5 ' Hul O R

! z vi chinna Gray ex Grew 5 Fixl

. 4 | £k o (Fr) Kummer 1 Hxi

: 5 | Lenzites Fr i Hx!

| & i Pedypernes {Mich) Frex Fr. 2 !

; 7 Poria Persex Giay 1 Hxl

: 3 | Sternm Persex Gray 1 D R

Lo b e

Vi Ten es e phOA mg dude vidh G xin xem t@n diy du 3 Tuing 20

Bing 2.8 Cac chi nim thude nganh phy Nim biat toan (Deuteromycotina) da
duge xac dinh o hoat tinh sinb hoe cac hdp chiit steroid

! i | o ki ndm 5 feonng foai Cde phan ng héa hoc rong
Y ovr nr ! oib Hesar rinh hicn 3P sinh h{l('“’
o7 oF
i 1 : 2 3 4
I P
"1 | Alnenaria Nees ex Wallr 2 D, Hdg. R
2 Aspergidhus Michex Fi 49 Ci CIGL Hx, O, 8
3| Heanveris Vil 1 Hxl
4 I Bomyodiplfodia Sace. 1 Hxl
5 < ity Persex Fr. 2 Hxl. ©
6 o fandida Berkhout 1 A
7 epiratenpornemn Cda, 3 Cl Hxl




Bing 2.8, (1iép)

- T T
1 I 3 1 :
R ]
8 Cercuspora Fres. E 1 Hxl !
9 t ladvbotryum Nees | 1 Hx) f
0. Cladosporivm Link ex Fr. ! 4 ClL E. Hal
kil Cedferowrichinm Gda. i 5 D. Hxl '
12 Ceriothyrivm Cda. 2 Hxi
3 Canynenmn Nees ex Fr 1 Hxl :
4 ( urvularia Boedijn 9 Ep. Hxl. O. R
15 ¢ ylindrocarpon Wollenw. 2 ClL D, Hu
16 Dactylium Nees ex Fr, 1 Hxi
i 2 Hxi
18 Pyeafrichiza Lib. ] Huxl
9 Epllml wn Linke ex Wall, 1 R
20 Fusariti Link ex Fr., 34 ClL D Hd 0O 8
21 Glien Maddiinn Cda, 2 ClL D. Hx
22 Colowaporiion Desmet Mont. 1 Hxl
23 Haplosparella Speg. 1 Hx!
1 24 i Hettissionparin Link ex Fr , 3 B, Hxl
25 | oo toruemia Sacc 5 O Hul
26 Centothvdien Tade ex Fro . 1 Hxl
27 E ignspors Zimm. i K| Hxl O
28 Peniciltin. Link ex Fi | 50 Cl CLGL Hxl. O. R
29 Pesralotia de Not. i 4 Hx!
30 Phoma scust Sace. 1 Hxl
k)l Rhizocrmie OCex Fr. 3 Haxi
32 Rhodaotorula Harrison 1 R
a3 Sclerotium Tode ex Fr 1 Huxl
34 Meptopnyxa Sacc. 5 A, GL D
35 Spicaria Harting 2 Hxi
35 Stachylidinm Link ex Fr 3 Hxl
ar Speoretrichunr Link ex Fr. 2 Hxl R
38 Trichederma Persex Fr. g L. Hxl
as Trichotiweiion Link ex Fro : 5 Hxl Q. A
40 Waadnanii i Sace. ; 1 Hxl O
|

(1) Tén eic loai phin ung dude vidt (AL xin xem ton diy dd & bing L

Céc bang trén cho chiing ta bit cdc loai hoat tinh bién doi sinh hoc

cia 108 chi vi sinh vat, bao gom vi khudn, xa khuidn via nam, nhung de

mdi chi 1a dit liéu cia 593 thong bdo clha cac tac gid khac nhau vé bién
ddi sinh hoc cia steroid trong s6 hang nghin théng bac da duge cong bo,

chéc chén con mot s6 chi cdc vi sinh vat cling c6 hoat tinh bién déi sinh

hoe, ma chua duge ndi dén. Va cing vay ddi voi mot sé lod, thi du loai
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Acctobacter suboxydans bién déi D-sorbitol thanh L-sorbose, loai Whetzelinia

selerottornm bign déi olivomycin thanh deisobutyrylolivomyein, v.v.

Mat khac trong cong nghé bién d6i sinh hoc, ching ta khOng phai
chi chi y tdi loai phan dng hda hoc tao ra bdi mot loai vi sinh vat, ma
con chi y toi vi tri bién déi trong phan ti mét hgp chit ma loai vi sinh
vat dé co hoat tinh sinh hgc nay. Chinh loai mdéi mang day do tinh dac
trung nay, dac teang vé loai phan dng hoa hoc va vi trl x4y ra phan
dng da trong phan td mot hgp chét, thi du, cing thuéc chi Aspergillus,
nhung loai A. rarbonarius tao ra phan ing hydroxy hda o vi tri 153, loai
Agger tao ra cung loat phan uing & 58, va 1la, v.v. (xem bang & cudi
chuang). tuy nhién chung ta ciing thdy phd bién nhiu loai 6 vi tri phan
loai rat xa nhau lai ¢ hoat tinh bién d8i sinh hoc giéng nhau, khéng
nhing & loal phan ung ma & ca vi tri trong phan tif hop chat, thi du
tthiéu loai thuoc cac chi Mucor, Rhizopus (thuéc nganh phu Nam tiép hap),
Aspergilius, Penlcillium (thude nganh phu NAm bat toan). va ca mét sd
Iodi thuoe chi Psendomonas, Streptomyces (thupe nganh Vi khuidn, gidi
Procaryotat cling o6 phan tng hydroxy hdg & vi tri 1la. Nhu ching ta
hiét. cac hoat dong lén men vi sinh vat déu o6 sy tham gia cta cdc
enzim  Nhwt vay. trong bién doi sinh hoc cta vi sinh vat, cdc enzim tham
gla vio mot phan iing hoa hoc nhit dinh trong nhitng digu kién nhat
dinh can moi triong, déu dude 1€ bao tao thanh & cdc nhém vi sinh vat
¢ cic nhanh tién hoa xa nhau. Tuy nhién, cAn nh&n manh rang O cac
loal vi sinh vat di duge xdc dinh ¢6 hoat tinh bign d8i sinh hoc, méi
loai chi cd mot hone mét sé hoat tinh nhat dinh (k& cd loai phan iung
hda hoc va vi {11 xdy ra phan dng trong phan tu hgp chit), nghia la cae
hoat tinh nay ¢4 dac trung loai va chi. Nhu ching t6i sé ndi & doan sau,
tinh dac trung nay da duge su dung trong phan loai hoc mo6t s8 chi ndm.

Anh dueing cia co chidt va sin phidm bién d3i sinh hoc dén vi sinh it

Trong qua trinh 1én men bién d8i sinh hoe, enzim cha vi sinh vat
lam bicn d6i ca chat, va nhu ching ta da bigt, kha ning lam bién doj
co chdt nay cua vi sinh vat ¢d tinh dac trung lodi, ngude lai, co chit va
cae sin pham cia qua trinh lén men ¢d anh hudng toi vi sinh vat khong?
Nhiéu nha nghién otu da chi y dén vin de nay, tuy cho dén nay nhirng
hi¢u biét lienm quan chua nhidu, chua gidi thich dugc co ché anh hudng,
nhung trong trudng hop ca chat va san phim bién ddi la steroid, hau
hét ciac hgp chat khong phai la cac hgp chat cta cac hoat déng sinh ly
cua vi sinh vat, trit mét 6 hop chdt sterol nhu ergosterol chidng han la
san phiam téng hop ctia t4 bao vi sinh vat.



Mot cdch téng quat, mot s6 co chét va san ph&m bién d6i khéng co
Anh hudng, m¢t e6 khac kich thich hoac dc ch& sinh trudng, phét trién
cia vi sinh vat.

Trube khi ndi téi anh hudng ndy (anh hudng clia co chét, san phim
bién ddi dén vi sinh vat), ching ta ndi téi mot. anh hudng diac biét cta
mét s6 lodi vi sinh vat gdy ecdn trd cho qud trinh 1én men bién ddi sinh
hoc, dé la tdc dung gay két dinh steroid cia cac loai vi sinh vt dd. Tic
dung gdy k&t dinh nay od méi lien quan giita cu tric cia steroid va vi
sinh vat lién quan, thi du nhu & loai Penicillium canescens. O loai nam
bdt toan nay, tdc dung giy két dinh ré rét nhat d6i véi cde steroid eg
nhdnh bén dai, ¢ nhom 38-hydroxy va cé day néi kép d vitd 5 - 6
(bdng 2.9). Khd ning gay két dinh manh hay yé&u cing tuy tilng loai, va
khd nang nay cao & cdc loai ndm, y&u hon & vi khu#n, xa khu#n (bang
2.10).

Bdng 2.9. Tac dung gay két dinh steroid civa Penicillium canescens (theo
Capek va Cs., 1966)

Steroid T steroid bi k€L dinh
Cholesteral 69
b-sitosterol 65
Stigmasterol 49
Dehydrospiandrasteron 24
a4—androsten—3. 17-dion 21
ﬂ"’—pregnen—s-cl-zo-un 19
Testosteran - 7
Cortisol 3

Bing 2.10. Sy két dinh cia B-sitosterol bdi cic loai Vi sinh vat (nuoi cdy 5
ngay, 200 mg steroid trong 1 ml méi trking) (theo Capek va Cs,, 1996)

Vi sinh wét (NEm) % sreroid b Vi sink v&r (Vi ki, xp | % steroid b ket
kit dinh khudin) dinh
Gliocladium catermlatum 84 Microspora 8p. - 23
Penicilfium canescens 65 Mycobacterium laticola
Chactomium tunicala 80 Pseudomonas acruginosa L]
Aspergifius Havis 45 Corynebacterium 6
Cladasporium sp 35 Raccumfaciens 2
Rhizopus nigricaus 35 Staphylococcus aurcus 8
Cylindrocephalum aurcum, 17 Baciflus cercus 6
Strepromyces lavendulae 3
Nocardia erythropolis 0
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Anh hudng ctia cdc chdt khang sinh dén vi sinh vat - V& anh hudng
niy, cd 2 truting hop. O truong hgp thi nhdt, vi sinh vat 1a tiac nhan
bién ddi sinh hoc e6 khd nang tao thanh chst khang sinh, thi du cdc loai
xa khudn Streptomyces griseus tao thanh streptomycin, Str.rimosus san sinh
tetracyclin, Sirfradige sin sinh neomycin, v.v. Cde vi sinh vat sinh khang
sinh nay khéng min cim voi chinh chdt khdng sinh do ching tao thanh,
hay ndi cich khédc, cd tinh d8i khang véi céc chdt khang sinh dé. Nhu
viy, mot ching xa khudn Streptomyces griseus tac thanh khang sinh
streptomycin khong chiu tdc dung cta streptomycin, ciing nhu vay d8i vdi
cdc ching xa khufin cla cac loai khac thude chi Streptomyces. Co ché doi
khang nay véi méi loai xa khudn khéng gitng nhau, thi dy d&i voi loai
Str.grisesus, cd ché d6 bao gom hoat déng cha enzim {(aminoglicozit
photphotransferaza) lam khang sinh mét hoat tinh, song song véi qud trinh
‘cai bién" cta ribosom ; voi loai Str.fradice, cd ché khang neomycin clia
lodi nay chi do t& bae xa khudn tao thanh enzim aminoglicozit
photphotransferaza lam neomycin mat hoat tinh théng qua quid trinh
photphorin hea, v.v. (Lé Thanh Binh, 1995). Nhung ching ta can cha ¥
la voi cing mét loai, thi du loai Str.griseus, mot ching cia loai nay khéng
co kha nang tao thanh khang sinh (6 day la streptomycin), ching dd mat
tinh d6i khang véi khing sinh va do d6 vAn bi khdng sinh nay ic chs,
nhu trugng hop cdc vi sinh vat mén cam véi mot khang sinh bj Gc ch&
bdi khang sinh d6. Vay trong trudng hgp ma vi sinh vAt 14 tde nhan
bién d8i sinh hoc ma e khd nang tao thanh mdt khdang sinh, néu chinh
khing sinh dé dugc ding lam co chdt, m¢t s8 két quid nghién cdu cho
thdy cog chat nay khéng anh hudng dén vi sinh vit.

Truong hop thit hai thuong gap hon : chit khdng sinh dung lam co
chat khong phai la chat khdang sinh do vi sinh vat dung lam tdc nhan
bién d6i sinh hoc tao thanh. O trudng hop nay, ch4t khéng sinh ding
lam co chdt sé e ché sinh trudng, phdt trién cGa vi sinh vat vén la
nhitng vi sinh vat min cam véi khang sinh dd. Khi 1én men bién d6i
sinh hoc mot khdng sinh, duong nhién nguoi ta khéng diung tdc nhan
bién d&i 1a vi sinh vat mén cam voi khang sinh, dit vi sinh vat nay cd
hoat tinh bién d6i sinh hoc mong mudn, hodc néu dung, phai nghién cifu
tham do nong d6 chit khang sinh ding lam co chét it anh hudng dén
vi sinh vt

Anh huéng cla céc sterol dén vi sinh vat - Trong s8 céac sterol,
cholesterol va ergosterol da duge xsc dinh la dc ch€ sinh trudng cia mét
s6 loai vi khuin va ndm, nhu Mycobacterium tubercolosis, Staphylococcus
aureus, Penicillium chrysogenum, v.v. Kha nang dec ché nay tiuy thude vao
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néng do co chdt, va cang tuy thudc vao thanh ph&n moéi trudng, va do
tdc dung truc tiép cta sterol lén hé théng enzim dehydro hoa cta té bao
vi sinh vat, cing do ciac hdp chdt nay lam thay ddi sdic cang bé mat ciua
méi trudng tit dd, Anh hudng dén tinh thim cia mang t€ bao d6i vdi
cac hgp chidt khdc nhau (Capek va Cs, 1966).

Anh hudng cla céic steroid khdc d&n +vi sinh vat - Nhidu hormon
steroid dd dugc xac dinh la cé tac dung We ché vi sinh vat. Tae dung
niay khong gidng nhau v6i mdi hormon, va vdi mét hormon, tdac dung ciing
khic nhau vdi cac loai vi sinh vaAt (cdc bang 2.11 va 2.12).

Bdng 2.11. Tac dyng iic c¢hé vi sinh vat B3i cortexone (80 - 250 ug/l ml
moi truirng ; % tac dung dude tinh bing sy thay doi lsgng sinh Kkhdi)
(theo Capek va Cs.,, 1996)

Vi sinh var o the ché
Vi khufn gram -
Acrabacter acrogencs ’ 5
Eschicrichia cidi 5
Proteus vidgaris 5
Pscudamonas acruginosa 5
Ps tluercscens 5
Scrratia marcescens 5
Vi khudn gram +
Raciftus megaterium 49 - 100
B.subtifis 50 - W0
Microcicns aureus 73 - 74
Mycobacterivm rannac 97 - 100
Aarcing lurca o0 - 100
Ném men
Saccharomyces cerevisiac 65 - 94
Tondopsis utitis 25 - 33
Ném soi
Asporgiftus niger 56 - 76
Cunninghameils hlakcslecana 38 - 83
Curvilaria funata 60 - 100
Nourospora crassa 40 - BS
Pomicillivem filacinum 71 - 88
P pubcrufum 76 - 100

59



Bdng 2.12. Anh hudng cia cac steroid dén sy sinh tridng cia Neurospora
crassa) 250 ug steroid/l ml méi trubng ; % tic dyng ilc ché digc
tinh bing sy thay ddi lsgng sinh Kh&i) (theo lester va Cs., 1958)

Steroid % tie chf

Cholesterol
Chotestenon
Ergosterol

Estradiol

Estrial
Androstenedion
Testosteron
Dihydrotestosteron
Pregnencion
Progesteron
17-OH-progesteron
Cortexon
Al-dehydracortexon
Cortexon acetat
Cortexon glucosid
5f-dihydrocortexan
5«-d ihydrocortexon
7-hydrocortexon
1s-hydrocortexon
1¥5-hydrocortexon
148-hydrocortexon
1Ber-hydrocortexon
17«-hydrocortexon
18, Wu-dhydroxy-fl-ceto-cortexon
Gee-fluoro-143,17«-dihydrocartexon

cnwoessawBgoanFoRoaRsNnNn e

Nhitng hop chdt cd cic nhom ceto, f-hydroxy, B-acetoxy, f-acetyl &
khung stercid cting da duge xdc dinh cd tdc dyng dc ché manh vl mot
s6 vi sinh vat. Ngoai ra, mot s6 thanh phin méi trudng ¢d 4anh hudng
t6i cudng 96 dc ch& nay, ching han thanh phan dudng, khi ning tiéu
thu cdc acid amin cha vi sinh vat bi e ch& bdi cortexon, v.v. Mot didu
dang chi y nita 13 hién tugng trung hda tAc dung dc ch& vi sinh vat 1in
nhau cta 2 hop chét steroid, chdng han tac dung dc ch& cla cortexon bi
giam khi cing c6 mit cia stigmasterol.

2. NHUNG PHUONG PHAP SU DUNG TRONG CONG NGHE BIEN POl SINH
HOC

Nhitng phuong phap st dung trong cbng nghé bién ddi sinh hoc vé
nguyén téc khong khac véi cdc phuong phip 18n men vi sinh vat khac,
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t4t nhién v6i nhiing sai khéc nh#t djnh. Mat khdc, cong nghé bién d6i
sinh hoc méi hop chét hitu co lai od qui trinh cy th€ Vi nhiing ly do
ndy, trong doan nay, ching toi chi trinh bay nhimg phuong phdp tong
quat litn quan dén cong nghé bifn d6i sinh hoe.

2.1. Phuong phap ding sinh khéi va phuong phép diing bao tit nfim

Nhu & doan trén ching ta d& bift, cdc vi sinh vt dung trong cong
nghé bién d8i sinh hoc bao gdm vi khufin, xa khudn va ném. V6i vi
khusn, ngudi ta dung toan bd hén hgp sinh khéi thu nhan duge khi nuédi
cdy d€ léen men bi¢n d8i sinh hoc. Bao ti cia xa khufn di duge xéc
dinh o6 hoat tinh bi&n d8i sinh- hoc, cdn ndi bao ti (endospore) cua vi
khufin khong cd hoat tinh sinh hoc nay. Hau hét ndm ‘da duge nghién
ciu hoat tinh bign d8i sinh hoc 12 vi nfm thudc cdc nganh phy Ném
ti€p hop, Nm tdi vA N&m bAt todn. Bao tit kin (con goi la bao ti nang,
sporangiospore) cia N&m ti&p hop, bao tu trAn (cOnidi) cia ndm tdi va
nim bAt toan cd hoat tinh sinh hoc nay manh hon hé sgi ndm (mycelium),
vA dic bidt cac loai bao ti pay khi chua ndy s¢i (chua phdng to vA chua
¢6 chdi ndy sgi) d4 duge ching niinh 1a c6 hoat tinh manh nhit. Gehrig
va Knight (1958) 1& nhitng ngudi d3u tién nhan xét thdy bao tdt nfm cd
hoat tinh bién d8i sinh hoc, va dd ching minh conidi cha loai Penicillium
roqueforti c¢d hoat tinh bi€n d6i acid octanoic thanh 2-heptanon.

Hoat tinh nay cing di dugc ching minh la ting ty 1& thuan véi s8
lugng bao td cd mat. Sd di nhu vay, theo gial thich cia Knight (1966),
bac ti nim la giai doan nghl trong chu trinh s6ng cia ndm. Trong giai
doan nay, t& bao n&m khong nhitng cd cdc enzym cBn thiét cho cic hoat
dong trao d8i chit, ma cdn cd mot nhém enzym tham gia vao viéc bién
ddi mot s6 co ch&t cd trong méi tradng xung quanh, khong lién quan rd
rang dén cac qua trinh ddong hoa, di héa cia co thé ndm, tuong dng vdi
ly thuyst cho ring giai doan nghi (nhu bao ti ndm ching han) la sy
ngdt quang co tinh thuén nghich cia sy phit trién phenotyp cia mot co
thé sinh vat. Tuong wng vdi cic nhdm vi sinh vét, e¢d 2 cich diung vi
sinh vt trong bign déi sinh hoc.

Phurang phip ding sinh khé'i

O phuong phap nay, vi sinh vat duge bac quan déng khé, trong cat
hay trén thach nghiéng dugc cdy lai trén thach nghiéng, réi dugec nuoi
cdy nhan gigng 1 - 2 lAn. D6 toan bd dich nudi cdy nhin gibng cudi
cung vao binh hoac ndi 1én men bién d6i sinh hoc, ciing vdi co chdt lén
men. Mbi truiing lén men cing 1A mdi trudng nudi cdy nhan gidng, hoac
cé thanh phan khac tuy thuéc vao thi nghiém, vi sinh vat vad co chit
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nghign cdu. Sau khi phan ing bié’ﬁ déi sinh

phdm ti dich len men nay (hinh 2.4A).
Can cha y la qua trinh nudi cdy nhan

duge thyc hién vo trung Vi hau hét vi sinh

hoe két thie, chiét xust san

giéng va lén men trén phai
vat diing trong bién d8i sinh

hoc la céc vi sinh vat hiéu khi, nén cic binh nuéi cdy, céc binh 1&n men
phai duge léc lién tuc hoac co thigt bi théi khong khi v8 trung vao

ttriting hop ndi 1én men).
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Hinh 24. (80 dd) : A B - Phuong phap dang sinh

khdi ; C- Phudng phap ding hao ti
I va 2 : nhin gitng ; 3A : nhin gifng + lén men;
3B : nhan gidng ; 4B : lén men trong dung dich
dém; 20 : nudi cdy Ay bao w0 frong mai (rudng
ran; 3C : 1én men Lrong dung dich dém.
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Phuong phdp dung sinh
khéi cd nhuge di€ém ia dich
lén men khong nhiing co cde
san phdm bi&n d8i, phan co
chdt khong bién ddi con lai,
ma coOHn cd nhidu sdn phim
trao dfi ch&t cha vi sinh vat
cung vdi cdc thanh phan
moi trugng nudt ciy, moi
trudng len men chwa duge vi
sinh vat si dung hét. Vi vay
phuong phdp nay da dugc
cai tién : binh 1&n men dugc
dung lam binh nuéi cdy
nhin giéng lan ba, sau dd
sinh khdi duge tach riéng va
rita bing nude cdt hoac moét
dung dich dém vé triang. DG
sinh khdi nay vao binh hay
ndi lén men chda dung dich
dém dé tao thanh moét dich
treo, sau ddé cho thém co
chit vac binh hay noi lén
men nay, va cudi cung chist
xudt sin phdm sau khi phan
ing bién ddi sinh hoc két
thic (hinh 2.4B). O binh hay
ndi lén men trong phucng
phap dimg sinh khdi cAi tién
nay, vé nguyén tac, khong
cin thue hién vé trung, vi
dung dich dém khéng phai
1a dung dich dinh dudng.



Trong mét sd truong hgp cdn thigt, thi du nhu cin theo déi phan ing
bién ddi sinh hoc nhidu ngay, ngudi ta cho thém cac chit khing sinh dé&
tranh nhiém khudn.

. Sau day §a vai thi du vé st dung phuong phdp dung sinh khéi

Nhu da ndi, phuong phap ding sinh kh6i cia ndm hién nay it duge
sit dung, ma chd y&u si dung trong truong hgp lén men bign d8i sinh
hoc v6i vi khudn va xa khuin. Thi du Argoudelis va Coast (1969) da
dung phuong phap nay d€ thuc hién phén Wng N-demethyl héa clindamycin
vdi mét loai thudc chi Streptomyces. D€ thuc hién phan udng bign déi sinh
hoc nay, Streptomyces punipalus duge nudi cdy trong méi truong gdm
glucose monohydrat 25g/tit, "Pharmamedia”™ (sdn phdm thdy phén cia hat
béng) 25glit, & nhiét dé 28°C, trén mdy lac tron (250 vong/min, bién do
6 cm) trong 72 h. Dich nudi cdy nay duge chuyén sang méi trudmg lén
men vdi ty lé 5%. Mol trudbng 1én men gbm cdc thanh phin : dextrin
30glit, mot loai ri dung 20glit, bot ca 15glit, Pharmamedia 15glit. Moéi
trudng lén men nay cung voi 5% dich nudi cdy xa khuin duge nudi cdy
tiép trong 48h trong cung didu kién trén (nhiét d9, l4c). Sau cung mot
lugng clindamycin duge cho vao méi truong lén men. Sau 72h 1én men,
san pham duge chiét xudt va xac dinh hda hoc. Clindamycin cd hoat tinh
khing sinh manh gdp 4 [&n lincomycin in vitro vdi vi khuan Sarcina
futen, I'-demethylclindamycin bién d6i sinh hoe tit clindamycin & trén cd
hoat tinh nay gip doi clindamycin, nghia la gdp 8 lan lincomycin.

Vé phuong phap dung sinh kh6i ndm, ching ta cd thé l&y thi du thi
nghiém chGa Peterson va Cs. (1952) & thdi ky dau nghién ciu bién d6i
sinh hoc stercid. O thi nghiém nay, cic loai ndm dugc dung la Rhizopus
nigri'cans va Rh. arrhizus. Moi trudng nudi cly sau khi tigt tring va dé
ngudi, duge cly vao bao td hay hé soi ndm. Binh nuéi cdy ndm duoc lic
200 vong/min. Nubi cfly ndm & nhigt d6 28°C trong 24h hoac lau hon.
Cac hop chidt steroid hoa tan trong aceton, ethanol hoac mét dung méi
hitu co khde, duge cho vao binh nuéi cdy va d€ lén men bién ddi sinh
hoe 24 - 48h. Lugng steroid cho vao méi trudng lén men {cing la méi
truing nuol ciy nam) tit 0,6 dén lmg trong mét lit modi truvng. San
phdm bién ddi duge chiét xudt bang methylen clorua. '

Phiuung phdp dang bdo tér

Hién nay khi dung ndm lam tdac nhan bién d8i sinh hoc, ngudi ta it
dung toan bd sinh khéi, ma ding bao tit ndm duge tach riéng khéi moi
truting nudi cady ndm. vi nhuy da ndi d trén, bao ti ndm chua nay soi
cho hiéu sudt bién déi sinh hoc (hinh 2.40C).
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Bao ti nim 1A mot phin cia co thé ndm, thudng cd giéi han 8
rang véi phin chinh con lai cha co thé, lam nhiém vu phat tén, duy tri
sy tdn tai, phét trién cda loai. Ty theo déc di€m cia quéa trinh tao
thanh, bao ti ndm duge phan biét lam 2 loai : bao ti hiu tinh duge
tao thanh kém theo hién tugng thu tinh vA sy phan chia gidm nhiém
cla té bao mang tinh cai da dugc thu tinh bdi t€ bao mang tinh duc,
bao ti vé6 tinh duge tao thanh truc-ti€p tit mot t&€ bao phan hda cia sgi
ndm (t6 bao sinh bao t&) va bing sy phan bao gidn phén cia t&€ bao
nay. Do sy tac thanh bao ti hitu tinh thudng it v& s6 lugng va lai chn
nhidu thdi gian, nén chi c6 bao ti kin va coOnidi 1a nhing loai bao ti
vd tinh duge ding trong lén men bién d6i sinh hoc. S8 lugng cac loai
bac tit vé tinh nay dugc tao thanh phu thude vao dac diém di truydn va
disu kién cia mdi truong. Do cfu tric di truyén thé hién béng cdc déac
diém cdu tao hinh thdi, mot s8 loai nfim co cdc t€ bao sinh bao ti chi
phan bao mot 1&n d€ tao thanh mot bio tl, nhu trudng hgp nhidu ndm
b4t toan thudc t8 chi Aleurioconidia (cdc loal thudc cac chi Epicoccum,
Humicla, v.v.), mot s6 loai khde cd cac t& bao sinh bao ti phan bao nhidu
lan hoac ban than bac tl cing phin bao d8 sinh bao tit, do dd loai 1€
bac sinh bac ti nay tao thanh nhitng chudi, nhitng khoi chu gdm nhidu
bao ti, nhu truyng hgp ndm bdt toan thudc cdc nhém Phialoconidiae,
Blastoconidiae (cdc loai thudc cdc chi Aspergillus, Penicillium,
Cladosporiunt, v.v.) (BX. Dong, 1972),

Ching ta cing cin chi y khi chon cic ching cia mot loai dé nudi

cliy thu nhan bao ti, vi cing mét lodi, do cdc dot bign ty nhlén hay
nhan tao, ¢ ching cho nhidu, ¢d ching cho it bao tu.

Thanh phan dinh dudng cha méi trudng nudi cdy, ciing nhu céc diéu
kién nuéi cdy khac nhu pH, nhiét d6, 40 4m, dé théng khi ciing anh
hudng, nhidu khi quyét dinh dén sy tac thanh nhi2u hay it bao ti cia
mét ching ndm. Cd thé lay thi du anh hudng dén sy tao thanh nay cia

ciac loai glucid dén mot ching nidm thutc loai Collefotrichum capsici (bang
2.13).

Vé nub6i cdy ndm dé€ thu nhan bao td, cd thé nudi cdy trén méi
truong thach, trén méi trudng rdn hay nudi cdy chim (trong méi trutng
long).

Nudi cly trén moi truong thach - Nuéi cfy ndm trén mdi trudng
thach thuong duge thue hién trong phong thi nghiém d€ thu nhan mot
s lugng khong 16n bao ti. Ndm duge nudi cdy trong hép pétri hoac trong
binh Roux. Thanh phin méi trudéng va cdic digu kién nusi ciy tiy thuoc



Bdng 2.13. Anh hudng cia cac loai glucid dén sy tao thanh bao tif
& doai Celletotrichum capsici (thea V.1L.Bilai, 1974)
(+++ ; riat nhiéu ; nhitw @ ++ ; it : +)

Cifucid Trong fuonyg % Bao ik rao Glucid Trong hring Bao nr tav
hirei mgi25mf thanir khei mhigi2smi thanh
Maltose 02 +++ Lac;tose 60 ++4
Xylose a1 +4+ Sorbose 52 +++
Tinh bt 70 ++ Arabinose 47 +
Dextrin 66 ++ Fructose 46 ++
Galactose 66 +++ Raffinose 42 +++
| Glucose 64 ++ inuiin 40
Bhamnose 64 : ++ Sorbit 23
Saccharose 62 +++ Mannit 16

vao ting loai. D&i vdi nhigu loai ndm ti€p hop (nhidu loai thude chi Mucor,
Rhizopus), nhigu loai ndm bdt toan (hAu hét cdc loai thude cac chi
Aspergillus, Cladosporium, Fusarium, Paecilomyces, Penicillium, v.v.), nim
cé th€ moc tét va che nhigu bao'td véi cdc moi trudng thach Czapek,
thach khoai tay, thach khoai tdy - dextrose, nudi cdy & nhiét do 25 -
28°C. Vé 4nh hudng ctia thanh phin mdi trudng dén s luong bao tw
duge tao thamh, c6 thé k&€ thi du loai Aspergillus ochraceus cing nusi ciy
6 ngay, ¢ nhiét do 28"C, 46 am tuong d6i 55 - 60%, trén moi trudng
Sabouraud-dextrose trong mot binh Roux cho 8.10° bao ti, trén cung khai
lugng méi trudng thach Difeo W.L. trong mot binh Roux cho 1,2.10'! bao
td (C.Vézina va Singh, 1975). D€ thu nhan bao td trén méi trudng thach,
co thé diung chéi son mém da tiét tring thu gom bao ti, cing vdi dung
dich Tween 80 hoac natrimonolauryl sulfat. Loc dich treo bao tit qua béng
thiy tinh dé€ loai cac manh soi nim, sau dd cd thé pha lodng dich treo
dé cd ndng do bio ti theo y mudn. Khi chn giit bao ti d& tigp tue sy
dung, ly tam dich treo d& duge kh6i bot nhdo, bdo quan trong tu d4.
Nudi cdy trén moi truong ran - D€ duge s6 lugng bao ti nhiéu han
dung trong nghién ciu hay sdan xuit thd, c¢o thé nudi cdy ndm trén moi
trudng ran (con goi 1A moi trudng x6p). Nguyén litu d& lam mdi trudng
nay thuong la cam va cdc hat ngi cc nhu gao, Wia mi, lda mach, ngé,
v.v. Cho nguyén liéu vac binh, b sung mét lugng nudc via di va hdp
tiét trung. D& méi trudng duge xdp hom, nghia la cd do thoang khi trong
moi truong tot hdan, tang cudng khd nang tao thanh bao ti & cA trong
khéi méi trudng trong binh, dac bigt trong trudng hop khong ¢d cac binh
det 16n nhu binh Fernbach. bd sung mot lugng chiu vdi ty 18 thich hap
vao mol fruong trude khi 1iét tring. Ngoai ra, véi mot sé loai nAm co
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nhu cau dinh dudng dac biét, ¢d thé bd sung vao méi trudng cdc mudi
khodng, glucose, pepton, cac men bia, v.v. O cde phong thi nghiém can
thudng xuyén mét lugng bao tit ndm d€ nghién ciu, ngudi ta thuding
ding binh Roux ‘hoac binh Fernbach (mét loai binh det cd dung tich lon
gdp 5 - 50 lan binh Roux). Cac binh nady cd mat thoang ldn, nim tao
thanh bao td chu yéu & trén mat thoang cia moi trudng. Khé khan chinh
trong phudng phap nay la xdc dinh lugng nude b6 sung vao nguyén liéu
trong binh dé cd modi truvng khéng qua rin, qud nhio, dong thoi do im
tuong déi trong binh thich hop v8i su tao thanh bao tt cua méi loai
nim, vi nhu ching ta biét cd lodi n&m uwa &m nhiéu, cd loai wa Am it
Lugng nudec nay nhigu khi anh hudéng quyét dinh dén s6 luong bao tu
tao thanh (bang 2.11). D& thu gom bao td tao thanh trong binh, cho nudc
hoac mot dung dich dém (dung dich ding truong) vao trong binh, lic rbi
loc qua bong thiy tinh, loai hat va cée sgi ndm, d& duge dung dich treo
bao t¥. Cd th€ dém bao t¥ bing thigt bj dém hdng chu, pha loang dich
treo bhao ta dé duge dich treo cd s6 hugng bao ti mong muén. Vé hisu
suat thu nhan bac td ndm, thi du véi loai Aspergillus ochraceus, nudi cay .
vdi 200g lia mach hoac 100g cam trong binh Fernbach, & nhiét do 28"C,
d6 dm tuong d6i 98%, sau 6 ngay nudi cdy thu nhan duge 6g bao tu
(30% trong lugng kh®). Ngoai ra, mét phuong phdap nudi ecdy nfAm don
gidn dé thu nhan bao ti da dugc thit nghiém oo két qua déi véi nhidu
loai Aspergillus va Penicillium : nusi cdy nAm trén cac miéng banh mi
(Sansing va Ciegler, 1973), tat nhién & nhiét do, véi ham ludgng nudc cua
banh mi va do &m tudang doi thich hop déi vai ting loai.

Bing 2.14. Anh hudng ciia lugng miic cho vao nguyén licu dén sy
tao thinh bao td nim (theo J).Riviere, 1975)
(+ ¢ tao thanh bao 4t ydu, - : khéng tao thanh bao tin

Lietrtrg enteert Aspoergitiug Asperigittus miger Mucar Peric iflium
niil hintt ouraccus ATCC 912 GHISCOUYRIS chirysogenim
NRRL 405 ATCC 1207A WiS 53414
40 1010" + -
80 z2n" 210" wo"
80 381" 201" - 200"
00 301" i : _ - 101"
120 + f 310" ) +
40 i : 451" '
' 160 i | |
1 |
o B} 1 _




Thi nghiém dudc tien hanh trong binh Fernbach cd dung tich 2,8 lit,
vai 200g hat lia mach (tiét trung ¢ 121°C, 1h), nuoi cdy & 28"C, 6 ngay
v6i Aspergillus ochraceus va vai 25'C, 14 ngay voi cac loai khac (RH 50
- 60%). O pham vi cong nghiép, can ¢6 mot s6 lugng lon bao t&, ném
dugc nudi cdy trén moi trudng cam trong cidc khay, cac khay duge dat
trén cic gia & trong maot phong kin vé tring, ¢ do dm tuong déi cao,
duge théng khi vo trung. Dé thu gom béo.tfr, trén moi trudéng voi nudc,
lic manh it phut, rdi cho vao ndi ly tam cd téc do6 quay nho dé tach
bao ti khoi sgi n&m va cam, lec qua béng thiy tinh d& duge dich treo
bac t&. M&i khay ed kich thude 762 x 457,2 x 44,5 mm cho 7.10* bao
ti cia loal Aspergillus ochraceus.
Nu6i cdy trén moi trudng léng (nudi cdy chim) - Khi cin nghién ciu
cdc yéu té anh hudng dén qua trinh tao thanh va s6 lugng bao tif, phudng
phap nudi edy nam trén moi trudng long cd nhiéu thuan loi, vi v8i phuong
phdp nay, cde qua trinh trac déi chAt va nhiéu qua trinh sinh hoc khac
cita co thd nidm thue hién manh hon. V&i phuong phdp nay, ngudi ta da
xdc dinh duge nhitng thanh phan méi truong anh hudng dén s6 luong
bao tl ctla nhidu lodi ndm (bang 2.15).
Cac moi t.rﬁbng ¢6 cdc thanh phan dinh dudng khac nhau di duge
st dung dé€ thu nhan bao td cia mot s6 loai ndm thudc céc nganh phu
Nam tiép hgp va Nam bét toan :
Moai truong A Cao lua mach (Difco Lab. Inc} 100g
Nude cdt 1 lit
ipH 4,1

Moi truvmg B : Nuée ngd bg
Ri dudng 50g
Cereloza (glucose monohydrat) 25g
Natri clorua 25g
Nudc cat | lit
ipH 6,0

Méi truong C @ Glucose 30g
NaNO, 3g
K.HPO, lg
MgS80, . TH. 0,5g
K€l 0.5¢
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A48

Moi truomg D
Moi truong E

Moi truomg F -

Mol truong G

Nguyén t6 vi luong (B 10 ug, Cu 100 ug,
Fe 200 vg. Mn 20rg, Mo 2Gug, Zn 2000ug)
Nude cft 1 lit

(pH 5,5)

. Moi trudng C vai glucose duge thay béng saccharose

: Nudc ngd 10g

Saccharose 30g
NaNO, 3g

K,HPO, lg

MgSO, . TH.O 0,5g
KCl 0,5¢

FeSO, . TH, 0,01g
Nude cdt 1 lit

ipH 6,0

Nude ngd ng
Edamin 10g

Cao ha mach 15g
Nudge cat 1 lit

tpH 7,0)

: (Glucose 10g

NaNO, lg KCI 0,5¢

KH.PO, 1g

CaCl. Ig

MgS0, . TH,O 0,5g

Nguyén t§ vi lugng (5 lan nong do mdi trudng C)
Nude ngdo 10g

Nude cat 1 lit

(pH 4,0)



Bdng 2.15. S6¢ lwony bao tir tao thanh ciu mot 56 lodi nim & cdc

méi tricirng khdc nhau véi phwrong phip nuéi cdy chim
(theo C. Vezinu va K. Singh, 1975)

S thee ne Nir AEE preecrnsg 1t | S feang bao i
toai cdy (1 i) fsan 3 ngayi
NEémtiiphop
1 Ceonidinbolus sp. A 6,5.107
2 Cunninghamella blakesteeanra Lendn, A 17.10%
3 Mucor grisen-cyanus Wagem A rét it
Némbitiohn
4 Aspergitius fonsceacus Thom et Rap. B < 15107
5 Aspergiflus ochraceus Wilhelm 8 200"
6 Contiotiyrivm  sp. c 3010
7 ( urvwfaria lunara (Walker) Boedjin B <1097
a ¢ unvularia paficscens Boediin C o
g Fusarium conglomerans (7) B 0
E 90107 ‘
. c 3510° .
| 4] F. decemcvtlufare Brick D 1.5.107 |
1 F. equiscri {Cda)) Sace. D 64107 |
12 F.gramincarum Schwabe D 1610 |
13 F. murismofdes Cda. G 1208 ‘
C 2310°
14 F.enrifitonne Sheldon 0 1710 i
15 F.oxysporum  Schlech. D 2510° |
3] Pesralotia hunerca Desmaziére c 10107
7 Sepromyxa affinis (Sherb) Wollenw. B 18.16° .
C 54.10° '
E 98 10°
F 2110° ;
8 Stachybidinm theobromae Turcont B 24%0° '
C son? ?
E 34a10®
G 80108 i
19 Trichoderma viride Pers. ex Fr. C 50107 |
20 Trichathecium rosewm Link ex Fr. B 20107 I

Ching ta thdy chiang han loai Curvularic lunate nudi ciy trong moi
trudng C, ngoai glucose, cé mot loat cdc mubi vo cd (NaNQO,, K.IPO,.
MgS0O,, KCl, mét loat cdc nguyén t6 vi lugng (B, Cu, Fe, Mn, Mo, Zny
khéng tao thanh bao td Cung loai ndm nay dugc nudi cdy ¢ mdi truong
B cd nude ngd, ¥ dudng, glucose monohydrat va mudi vo co chi cd NaCl
véi ham luogng kha cao (25 glit) lai tao thanh 1,0.10?//1 ml bao ti. Truong
hop Asperigilus ochracens cing nhu vay, néu méi truong nudi cay thifu
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NaCl va vai mudi vb6 cd khde, loai nadm nay ciing khong tao thanh bao
ti. Aspergillus niger chi tao thanh bao tit néu ngudn nito trong moi
trudng nudi cdy la nitrat, con nitd ammonjum lai We ch€ sy sinh sdn vd
tinh nay.

Nhu di ndi, d€ tién hanh bién ddi sinh hoc bing cic lodi nfm cd
hoat tinh sinh hoc nay, hién nay chii yéu ngudi ta dung bao ti vé tinh.
D& thi dy, cd thé lay thi nghiém sau cia Capek va Cs. (1974) : nubi
cAy nAm (mot s6 loai clhia cdc chi Alternaria, Cladosporium, Stemphylium
trong méi trudng nudi cdy & nhiet do 28°C, 48h, lac 80 voéng/(bién do
8cm)}, loc d€ lnai hé sgi nam, dich treo bao tdi va progesteron hda tan
trong rugu ethylic (1mg/0,2ml) duge cho vao mot dung dich sinh ly. Lén
men 48h trong cung diéu kién nhu nudi cay nam.

Khi cit git bac ti nim dé dung lau dai, thudng xuyén, can cha y
la hoat tinh sinh hoc ciia bao td méi loai ndm bén vitng khéng giéng
nhau, thi du cung giit & dang bdt nhao dong lanh (-20°C), hoat tinh bién
déi sinh hoe ctha loai Aspergillus ochraceus bén ving dén 2 nam, trong
khi do hoat tinh cua loai Septopyxe affinis chi bén viing & giéi han 2
thing.

Ciling can thuc hién vd tring nghiém ngat khi nudi cdy thu nhin
bao ti du bang phuong phap nao, vi ndm bi nhiém khi nudi cdy, khéng
con rieng loai bac ti ctia loai ndm sU dung ma ldn bao td clia cac loai
khae, ducsng nhién s& lam sai lac két qua bién déi sinh hoc mong muén.
Cudi ciung cing cin chd y tim hi€u khia nang gay bénh, kha nang sinh
déc t& ndm {mycotoxin) ctia mébi lodi nadm trude khi nuédi edy, l1én men,
dé phong tranh bénh. Ching ta cin bit mdt s§ loadi ndm cd kha ning
tao thanh cdc mycotoxin gay mét sé bénh nguy hiém nhu ung thu, v.wv.
néu dé cAc mycotoxin nay lot vao dudng tiéu hda thudng xuyén vdi moét
lugng nho ttinh bing ug cho 1 kg co thé), chidng han cac loai Aspergilius
flavus, Aparagsiticus tao thanh aflatoxin, Pericillium islandicum tao thanh
islandotoxin, luteoskyrin, v.v. Cdc mycotoxin nay cd & s¢gi ndm, bao ti va

trong dich nudi cily ndm cha cdc loai ¢ khd nang tac thanh cac doc t6
dd.

2.2, Phuong phip lén men bién déi sinh hoc

Néu tic nhan hign ddi la vi khuan, méi trudng 1én men cing thuang
la méi trudng nuédi cdy vi khudn, va thudng duce lén men chim. V6 ndm
va vOi cd xa khudn, thuong dung bao t& va cd thé& lén men bang cac
phuong phap lén men chim (lén men & méi trudng ldng). hoac lén men
bé mat (trén méi trudng rdn) Can chi y dé két qua bién déi sinh hoc
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duge chinh xde, thudng ngudi ta ria bao ti bing nudc hoac biang dung
dich dam (phosphat, citrat hoac acetat) d€ lam sach méi trudng nudi cay
nim, vita d€ sach tap chdt khi dua bao ti vao lén men, via tranh bao
td nay soi.

Phirong phdp lén men chim

Bién déi sinh hoc bang phuong phap lén men chim trong phong thi
nghiém dé nghién cdu hay san xudt thd, thubng duge tién hanh trong
cac binh non trén may lac. Mdi truang duge lac d€ wvira bao dam do
théng khi clia méi trudng, vita tang cudng sy tiép xuc clha cdc hat nhd
cia co chit (nhu cic hop chit steroid) véi bac tu niim. Trong truong hop
cic nguyén litu nay khéng tan trong nudc, thudng & dudi dang hat cd
kich thude 3 - 5 gm (phan tédn bdi Tween 80). S6 lugng bao tit ndm su
dung & trong khodng 1.10° - 1.10° trong 1 ml moéi truting. Ham luong
steroid trong méi trudng thay dfi theo hoat tinh bién déi sinh hoc cua
bao ti d8i voi mdi phan ving bign d8i, thi du ham lugng nay la Sg/lit
déi vai truong hop A-1-dehydro hda (khit hydro) tu hgp chat S cua
Reichstein {17« hydroxy-11-deoxycorticosteron) A. D Argoudelis va Cs. (1969,
1977, v.v) thuong ding ham lugng clindamycin la 50 mg trong 1 lit moi
trudng trong 1én men bién d6i sinh hoc chét khang sinh nay. Moi trudng
lén men bién d3i sinh hoc bang bao ti thudng la nude hoac mét dung
dich dém, va khong bé sung ngudn dam dé tranh bao ti ndy sdi Tuy
nhién trong mot sé truing hop 1én men bién d6i sinh hoc, glucose c6 vai
trd kich thich phan dng, thi du phan iing hydroxy hoa steroid bdi cac
loai Aspergillus ochraceus va Mucor griseocyanus can cd ham lugng glucoza
trong moi truong la 2 - 4glit. V& nguyén tac khi lén men véi bao tu
nim, khdng can tién hanh trong dieu kién vo trung. Trong truong hop
1én men kéo dai, cd thé bd sung vao mdi trudng mot s6 chat khang sinh
nhu tetracyclin, neomycin dé phong moi trudng bi nhiém vi khudn. B8
sung khdng sinh vio mai trudng cing can thiét & trudng hgp lén men
trong cac ndi lén men lém khong cd thiét bj thanh tring khong khi dua
vao ndi. Khac véi }én men sinh tdng hegp, nhiét d¢ va pH trong lén men
bién ddi sinh hoc cd gidi han rong. pH cd giéi han tir 4,0 dén 8,5, nhung
thudng 1én men ¢ pH 5 - 6 d€ han ch€ sy nhiém khuin cho méi trudng.
Nhiét da lén men thuosng ia 256 - 30"C. Néu lén men trong binh, binh
thudng duge lac 200 - 300 vong/min ¢ mdy lidc tron hoge 100 - 200
vong/min ¢ muty ladc ngang. Ty 1é dich 1én men vdi dung tich binh lén
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men thuing 1a 2/10. Mot diéu nita can chd y khi 1én men chim la khong
hoa tan co chét 1a steroid trong nude, can hoa tan cg chit nay trong cac
dung moi tan trong nudc nhu aceton, ethanol, methanol, propylengiycol,

vv. dé khi hoa vao nudc, co chdt sé thanh nhitng ti€u phin nho.

D& lén men bién ddi sinh hoc v4i khéi lugng ldn, ngudi ta dung cac
ndi 16n men chuyén ding. Cac ndi nay o cfu tao don gidn bon loai néi
lén men sinh t8éng hop, vi khong can cd cdc thigt bi giit cho ndi lén men

vo trung (hinh 2.5).

| Nhiét k& xodn

Bng din ] e
khogng khi >J

vao ndi | | | _
] ~1_Thanh ndi
Thanh 1am e
Vo bat -q_-_:""""'_'; 4L Mie dich iong
o phan ty — — e = = T trang néi
bot — —_ 7 '_2_—5_

T T N LAWY |

ll"l|||ll.|
N
1
r
) |
JHRS

P

Banh cong tac

— cla turbin

Veéng 6ng phun
{khéng khi}

Hinh 2.5. 84 d¢0 kifu ndi lén mcn hién d&i sinh hoc (Theo Veézina va Singh, 1975)

Phuwang phdp lén men trén moi tricong riin

Dé nghién ciu hoat tinh bién d6i sinh hoc, vdi mdi bhinh mdi trudng
long, chi c6 thé xdc dinh hoat tinh cia mot hgp chadt steroid bdi mét
ching vi sinh vat. Voi méi trugng thach, ¢d thé tién hanh xdc dinh hoat
tinh cua mot hop chdt steroid béi nhiéu ching thudc nhiéu loai vi sinh
vat dong thoi. Ngudi ta tron déu vao mdi trudng thach da tist trimg cd
chat (thi dy mot steroid) roi d moi truong vao cdc hop pétri. Cdy mbi
ching nim & moét diém trén moi truong thach. Thuéc thd tao thanh mot
vong mau xung quanh khufn lac cua ching co hoat tinh bién déi sinh

hoc d6i vdi co chat (Vézina va Cs, 1969).
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Mot phuong phép khac phat hisn nhanh hoat tinh bién déi sinh hoc
ciia ndm duge thuc hién nhu sau : trén ban mong sic ky bang silicagel
G, cach day ban méng 0,5 cm, rdé 1 ul dung dich hoa tan 30 ug mét co
chét bién d8i, phu lén trén vét co chit dich treo bao ti cia mot chung
aim (210" bao ti/l vet) ; lam déi ching vét co chit va v&t bao ti riéng
bhiét ; dat ban mong sdc ky trong disu kién nhiét d¢, do am thich hop ;
dung cac dung mdi khac nhau d& khai trién ban mong sic ky, siy khd
va phun thuéc thi dac trung d6i véi cac san ph&m bién d6i (Hafer-Zedan
va Plourde, 1971). :

Ngoai ra phuong phap diing cot trao d6i ion hay cdt gel polyacrylamid
cing da dugec ding d€ nghién cdu hoat tinh bién déi sinh hoc cia mot
s6 hop chit nhu oxy hda acid octanoic bdi bao ti cua loai Penicillum
roqueforti (Johnson va Ciegler, 1969), mot sG hdp chét steroid nhu phén
ung hydroxy hdéa & vi tri -118 bdi Curvularia lunata (Mosbach va Larsson,
1970). Vé cac phan dng méau va hujnh quang dung d& x4c dinh mot sG
san pham bién d&i sinh hoc, xem ¢ doan sau.

2.3. Céc phuong phip téch chiét va’'xic dinh céc san phim bién déi
sinh hoc

Cac san phdm bién ddi sinh hoc cd nhi¢u loai (hydrat cacrbon, khang
sinh, steroid, v.v.) va trong timg loai, lai cd nhigu hop chit ed clu tric
héa hoc khdc nhau, do dd, cic phuong phdp tach chiét va xac dinh céc
san ph&m nay khong gidng nhau. Trong pham vi chuong nay, ching tdi
chi trinh bay cic nguyén téc chung, va chi chon vai trudng hgp dé lam
thi du.

Nhu da noi, dich 1én men bién déi sinh hoc c6 th8 dong thoi la dich
nudi cdy, c6 thé la dich treo bao ti trong nudc hoac mot dung dich dém.
O trudng hop thd nhat, sau khi 1én men ké&t thic, dich l&n men ngoai
sin phim bién déi va phan nguyén lidu bign ddi co chdt con lai, con mot
loat hop chdt vé co, hiu co ciia cac thanh phan dinh dudng caa dich
nudi cdy ma vi sinh vat khong si dung hét, va ci cac sAn phdm tirao
d8i chat ctia vi sinh vat tao thanh trong qud trinh nudi ciy va léen men.
O truong hgp thu hai, dich lén men khi d6 ¢ it thanh phan hon, chu
yéu chi co san phdm bién déi tao thanh, nguyén liéu bi&n ddi con lai, va
baoc td vi sinh vat (ndm hoac xa khuan).

Viec tach chist san phdm bién d8i & trusng hgp thy nhit duong
nhién phic tap hon & trudng hop thd hai, va phai qua nhidu giai doan
hon. Noi chung, viéc tdch chiét san phdm lén men phai qua nhiing giai
doan sau : loai nhiing thanh phin khéng tan bao gdbm cd-vi sinh véat,
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tach chiét san phdm, c6 dac san phdm, lam tinh khi&t sdn pham (hinh
2.6).

Dich 18Bn men

i thanh ohin Tnanh
Lodl N m P phan khéng tan,
khdng tan, _— .
.. vi sinh vit
vi sinh v&t

San phdm trong dung dich

Téach chiét | Loai tap chét

San phdm trong dung dich

néng dé thip
Cd dic  |—— — Loai tap chét
San phdm trong dung dich
néng dé cao !
Lam tich khidt — |—— Loai tap chét
Séan phim
tinh khigt

Hinh 2.6, S0 dbd cac giai doan tach chi@l sin ph."lm 1én men bifn déi sinh hoc

Véi trutng hop lén men bang bao -%, cdc giai doan chidt xudt va co
dac thudng duge gop lam mot. Qui trink chiét xudt trén chi 4p dung déi
vdi cdc san phdm bién d6i tan trong nude. DS véi cdc san phdm khéng
tan trong nude, nhu truong hdp mot s6 hgp chit steroid, sdn phdm cung
voi bao td ndm dugc tdch riéng tit dich lén men bing ly tam hay loc,
sau do ding dung méi dé tdch chiét steroid. Néu san phadm it tan trong
nudc, nghia 1a vita § dang hoa tan, vita @ dang treo trong dich 1én men,
hodc trong truong hdp nghién ciu cdc san phim méi, cAn phai tdch chiét
san phdm ca tit dich loe, ca tif can loc.

Khi tién hanh tdach chiét san phdm bién ddi sinh hoc, dac bist d6i
v0i steroid, diéu can chu ¥ dau tién la can tién hanh tach chiét ngay sau
khi lén men két thic, dé tranh tdc dung cla cic enzim khac nhau cia
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vi sinh vat 1én san pham, nhai la phan dng cat mach ngang cia phin
tii san phim. Thong thudng d€ lam visc nay, chl cin tdch sin phdm vai
vi sinh vat (t& bao vi khudn, sgi ndm, bao tu ndm hoac xa khudn).
Trugng hop cac phan ung bién d6i sinh hoc xiy ra nhanh, ngudi ta dun
dich lgc & nhiet do 60 - 80°C tiy tling loai vi sinh vat, hoae b3 sung
ngay vao dich lén men moét Iugng acid hay mot dung moi va co. Thi du,
phan dng oxy hda cortison thanh prednison két thuc sau 4 - bh lén men
bién ddi sinh hoc, néu keéo dai thdi gian lén men, san phdm sé bién déi
thanh cac dan chdt 205-hydroxy. D& tranh hién tugng nay, ngudi ta bé
sung vao dich lén men acid chlorhydric dén pH 30 - 3,5 khi léen men
két thac. Trong trudng hgp san pham khong bi phan huy ¢ nhiét d¢ thép,
6 thé dé dich lén men khi 1én men két thic & nhiet do 2 - 5°C. O
nhiét do nay, cac enzim vi sinh vat trén thuc té khong con hoat déng
duge.

Truémg hop tach chiét san phdm bién ddi sinh hoc thuan lgi nhét
khi san phdm hda tan nhiéu trong nudc (thuong san pham cd tinh phan
cuc manh hon co chat), dong thoi phan dng bién dfi chi tac thanh mét
san phdm, cd thé len men bign d8i sinh hoc véi nong do cao clia cod
chit, va viée tach chiét san phdm lai don gian, thuong chi cain loai bd
vi sinh vat va tap chdt khong tan bang phudng phap loc. Thi dy, c6 thé
bién ddi progesteron thanh 11a-hydroxy-progestercn bang bao tu Aspergillus
ochracens, véi nong 46 20 - 50g co chéat trong 1 lit, va hiéu xudt bién
d8i téi 90%. ma chi can loc My dung dich san pham (Weaver va (s,
1960).

DéE loai tap chdt khoi dich lén men khi lén men két thac, ngoai
phuogng phap loc, co th& duang cac phuong phap khac nhau tuy trudng
hop, nhu ly tam, gay von té bao vi sinh vat, v.v. D& chist xudt san pham
tit dich len men da loai tap chiat khéng tan, cd thé dung cac phuong
phap chi¢t xudt thong thudng nhu diung dung méi, hép phy, két tinh, v.v.
D& tach chist phan bigt mot steroid khéi mot dung dich 1én men bién
d8i sinh hoe chia nhiéu steroid, cd thé ding dung méi cd dd phan cye
tang dan, hoac dung mot hé dung moi, thi du d€ tach chist phan biét
cortexelon vdi cortisol va epicortisol, hé dung moéi CCly - CHCly cho két
qua tét (Mizsei va Szabo, 1961). Phuong phap két tinh phan doan ciling
da duge dung trong trudng hop nay, can cd vao do phan cue va kha
nang két tinh cda cic hop chat. Bang phuong phdp nay, ngudi ta tach
cac hop chdat nhu lle-hydroxy progesterom va 68-11a-dihydroprogesteron
thop chat sau dugc tach bang két tinh trong methanol), cic hop chat
63-hydroxy-17:-methytestosteron va 1la-hydroxy-17«-methytestosteron ¢hgp
chit thu nhat duge tach bang két tinh trong benzen), cac hop chit

75



prednison va din chat 208-hydroxy cua steroid nay bang cloroform. Trong
nghién eitu bién ddi sinh hoc, hién nay ngudi ta con ding mét s6 phudng
phip tach chiét khic nhu séc ky ban médng, sic ky cbt, cdt trao ddi ionm,
phuong phip héa hoc (nhu este hda, xa phong hda, v.v), sac ky khi, sac
ky léng cao ap, v.v.

X4c dinh hoda hoc edc sdn phdm bién doi sinh hoc thuong duge tién
hanh & hai thoi ky : thdi k¥ 1én men vA khi d8 thu duge san pham tinh
khiét. _

Sy tao thanh san phd&m bién d6i sinh hoc trong qua trinh lén men
thutng dudc thee déi thudng xuyén bang edc phan dng mau, mau huynh
guang trong UV trén sic ky dd cha siéc ky ban mdng, sdc ky gidy, so
sanh véi cdc méu hdp chat chuin. Voi cdc chat khang sinh, viéc theo dbi
nay ed thé thye hién bang sy kiém tra hoat tinh khang sinh trén sic
ky ban méng da khai trién va dugc cdy vi sinh vat chi thj. Cac phan
itng mau va mau huynh quang thudng chi cho bién sy bién d8i cla cdce
nhom hoa chuc, it khi ¢d thé ding d€ theo déi su hinh thanh toan bé
sin pham (bang 2.16). )

Bdng 2.16. Mot si thi du vé phan dng mav ding dé theo déi sy tao thanh
san phdm .trong bién ddi sinh hoc cac steroid

Thudc 1 Steroid hodc pham Mau tac thanh
hoa chiic

S0OH, dic Cortexolone Xarh dim

Cortisol Vang dém --- nfu

Cortison Vang dém --- lyc
50,4H; + CHRCOOH Testosteron Xanh
AgNO, trong NH,OH {phan
ung Totten) ce-diol Nau t8i
m-dinitrobenzen/mai trudng 3-ceto Xanh tim (khéng bén)
kim (phan Ong Zimmermann} | 20-ceto HBng tim (khéng ban)

6ceto + 20ceto | Nau-da cam
Hydrazid cla acid isonicotinic | A*-3-ceto Vang — nfu

At 3ceto Vang
Bung dich FeCly 1% +
KaFe{CN)T% (phan dng xanh Phenalic Xanh
Turnbut)
Phenyl hydrazin/dung dich 17ee-hydroxy Huynh quang vang {absmax.4¥) nrn}.
kigm 17-coto Huynh guang tim {absmax.520 nm}
m-dinitrobenzen i
Diphenylamin/dung dich 1.20-diceto-2C-01 Huynh quang luc {abs max. &30-650
CHaCOOH+SO H, (phan 1117, 21-trigi-20-0n nm)
ung Dische)

abs.max : B4 bidp thu cue dai (absoption maximum}
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Khi da thu dugc cic sin phim bién ddi sinh hoc tinh khiét, cing
nhu céc sdn phfm lén men khac hodc cdc san phdm cé ngudbn géc tu
nhién hay t6ng hop hda hoc, cic san phim nady can duge xdc dinh bing
cac phuong phap vat ly, hoa hoc, d6 khéng dinh hop chit én men va
tach chiét dugc tii 1én men bién d8i sinh hoc da thuc hién, va néu la
sdn phfm mdi, biét duge cdu tric héa hoc ciia sin phdm dd. Cac phuong
phdp hoa hoc, vat ly thuimg ding hién nay la cdc phudng phap xsc dinh
di€ém nong chay, doé quay cuc, cac phd t& ngoai, cOng hudng tu hat nhan,
cong hudng ti dién t4, khsi phd, phan tich nguyén té, xac dinh csu trie
tinh thé, cic phan #ng héa hoc, v.v.

3. CO CHAT BIEN D01 SINH HOC

Nhu ching ta dg bist, tit nhitng nam 1930 - 1940, dac biét ti nem
1949 sau khi biét duge tic dung didu tri cua cortison va cdc hgp chat
corticoid khdc, nhigu hdp chdt hitu co khac nhau da luge dung lam oo
chit bién ddi sinh hoc, ¢€ tao ra cdc san phdm cd hoat tinh sinh hoc,
tdc dung diéu tri bénh, v.v. cac hon, thi du nhu chdt khdng sinh
I'-demethylclindamycin cd tac dung khiang khuin manh gip 8 lan
lincomycin do 1én men bién d8i sinh hoc clindamycin bang xa khudn
Streptomycé punipalus, hoac nhidu san phdm méi ti cdc hgp chat steroid,
v.v. Mot s6 phan dng bién d6i sinh hoc con giip st dung cdc ngudn
nguyén liéu tu nhién, ré tién, tao thanh vdc san phdm c¢ gia tri kinh
té, gia tri phong chéng bénh, nhyu su dung cdc steroid chist xust tit thuc
vat nhu diosgenin, solasodin, v.v. Lén men bién d8i sinh hoe cling da duge
dung dé tac ra cic qui trinh, cong nghé sdn xudt moéi e¢d hidu qua kinh
t€ ‘cao, rit ngan thdi gian, nang cao hidu xuidt, nhu <an xuft mot s8
hormon sinh duc, san xuit vitamin C, mét s6 thude khun: <inh, san xust
glucase, v.v. Ngoai ra, cac phan ing bién dai sinh hoc e ot s6 chat
con duge st dung d€ nghién ciu co ché sinh téng hop, duge dung trong
hoa phan loai moét s6 nhom phan loai vi sinh vit. \

Nhigu hgp chat hitu co da duge nghién ciu va trd thanh co chat
cua lén men bién d&i sinh hoc.

3.1. Co chit khang sinh va bién déi sinh hoc mét s6 hgp chat

Penicillin 1a thudc khang sinh dau tién duge st dung d€ didu tri mot
s5 bénh nhiém trﬁrfg, dude coi la md dau cho mot giai doan y hoc (giai
doan st dung khang sinh), ti nhitng nam dau cta thap ky 40, san xuit
bdi sinh t8ng hop chu yéu véi Penicillium chrysogenum. Viéc dung khéng
sinh nay rong rdi tiép sau do da tao ra hién tugng khang penicillin caa
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vi khufin ngiy cang tang, do do nguoi ta da nghién cdu bign doi mét
phan cfu tric phin ti hgp chdt nay bang hda hec hoac bing bién d6i
sinh hoe, d€ thu nhin dudc nhitng thuSc khang sinh méi cd téc dung
didu tri nhu penicillin, nhung khic phue duge hién tugng khang thudc cia
vi khudn. Mot phuong phdp san xuit khang sinh méi loai nay, nhu
ampicillin, la diung acid 6-aminopenicillanic (6-APA} lam nguyén ligu.
Nguyén liéu nay duge san xuit hoac bing’ phuong phap sinh téng hop,
hodc bang phuong phap bién d8i sinh hoc penicillin. Penicillin V chéng
han da bién déi thanh 6. APA bang bao ti cua cac loai nam Fusarium
conglomerans va F.moniliforme, véi hiéu suat 80% (thdi gian lén men 48h,
nong do bao tu 5.10%/ml, dung dich dam photphat 1%, pH 7.8) (Singh va
Cs., 1967).

V&i nhitng muc tiéu khac nhau (tao ra chat khang sinh m&i cd hiéu
lyc digu tri cao han cd chat, nghién ciu co ché sinh téng hgp mot khang
sinh, v.v)), ngoai penicillin, nhigu chit khang sinh khac da duge ding lam
co chit trong lén men bién d6i sinh hoe, dugi day la tom tat mét s6 thi
du ,

(1) Cog chat : Chloramphenicol (hinh 2.7)

Tac nhan bién ddi sinh hoc (TNBDSH) :
Dich nubdi cdy Streploriyces coelicolor
San pham bién ddi sinh hoc (SPBDSH) -
Chloram]:;henicol acetat
Chloramphenicol propionat
Chloramphenicol butyrat

Lén men hign déi sinh hoe (LMBDSH) : moi trudng nhieu

thanh phan, théi gian 24h

Chii thich : san phdm mat hoat tinh khdng sinh invitro. (Coats -
Argoudelis, 1971).

NHCOCICI 2
oN — N\ ___ CH-2CH-3CH,0R,

— OR,
; @
-COCH, H
H ".GOCHg
H COCH,CHg
H .COCH(CHalp
H COCH,(CH3);

Hinir 2.7. Widn ddi sinh hoc chloramphenicol
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(2) Co chit :  Gentamicin C, thinh 2.8)

TNBDSH : Dich nusi cdy cua ching dot biéh cua -
Micromonospora purpurea (ching khong
tao thanh gentamicin).

SPBDSH ¢ Gentamicin C,; (6-N-methyl cia gentamicin Cy)

LMBDSH : Moi truong (glit) : bot dau nanh 35, dextrose 3,
dextrin 50, calci carbonat 7, cobalt chiorur,
7H,0 - 0,00024. Nhiét do 28°C. Théi gian
6 - 7 ngay. Lic tron 300 vbdng/min.

(Testa va Tilley, 1974). '

Hy
H,N NI, CH4HN

Gentamicin G Centamicin Gy
Hinh 2.8 Widn ddi sinb hoc gentamicin €2
(3) Ca chit :  Gentamicin C,, thinh 2.9)
TNBDSH Dich nuoi cAy caa chung dot bién cua
Micromonuspora purpurea (chung khong
tao thanh gentamicin),
SPBDSH Gentamicin C, (6-N-methyl cua gentamicin C)
LMBDSH : Xem ¢ thi du (2)
(Testa va Tilley, 1876).

CH NH2 CHNHCH; - NH,

@ — e

OH

Gentamicir Gy Gentamicin Gy,

Hinh 29, Rica déi sinh hoco gentamicin Cla
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(4) Co chdt : Khang sinh JI1.20A ‘hinh 2.10)

TNEDSH : Dich nuo6i cdy clia ching d6t bién cia
Micromonospora purpurea {(chiung khéng
tao thanh gentamicin).

SPBDSH Gentamicin C;, (din chdt dehydroxy hda cta
co chit)

Gentamicin ~ Cy, (din chdt dehydroxy hda va N-methyl hoa cua
co chdt, din chdt N-methyl hda cia Gentamicin C|,

LMBDSH : xem & thi du (2)

{(Testa va Tilley, 1976).

CH NH

Khang sinh J1.204

CH,NH,

CH,NHCH, NH,

NH, —— N, 3

vola HO A—0

H,C o N AsC I Gentamicin Cyy,
on CGentamicin Cia oH-

Hinkh 2.10. Bi€n db6i sinh hoe khang sinh JL20A vi Gentamicin O,

(5) Co chat : Khang sinh JI.20B (hinh 2.11)
TNBDSH : Dich nudi cdy ctia ching dét biét cta
Micromonospora purpurea (ching khong
tao thanh gentamicin) .
SPBDSH Gentamicin C, (dan chat dehydroxy hda ctia co ch4t)
Gentmnyéin C, (din chdt dehydroxy hda va N-methyl héa caa
co chat, dan chdt N-methyl hoa ctia Gentamycin C,).
LMBDSH :  xem & thi du (2) '
{Testa va Tilley, 197G
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NH, NH,
Aodo
CH, /
H;N NH,
o Khanqg sinh
N+, J1208
o
HO Q —_——
NHCH
H,C
OH
Gentamicin C, Gentamicin Cy

finh 2.11. Wia déi sinh hoc khang sinh JL20R va Gentamicin C2

{6) Co chdt : Khang sinh G418 (hinh 2.12)

TNBDSH : Dich nudi cidy cua ching dét bién cua
Micromonospora purpurea (ching khéng
tao thanh gentamicin}

SPBDSH Gentamicin C,, (din chadt dehydroxy hda va amin
hda cia co chét)

Gentamicin C, (ddn chit methyl hda cia gentamicin Cp).

LMBESH : xem ¢ thi du (2)

(Testa va Tilley, 1976).

CH,
HO NH,

HOA ©,
HCH 0

CH, /
H,N NH NH
° hH, e o )
OH o N
C Knéng sinh NH,
NH,

|
G.418 o

' ° HO
MO J - HCH
HCH, y o
HyC ‘= Gentamicin Cp Gentamicin Cy ' 9
CH

Hinh 2.12. tuén di sinh hoc kbang sinh (G418
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(7y Co chat : Gentamicin A, Gentamicin X; (hinh 2.13)

TNBDSH : Dich nudi cfy cia ching dot bién cia
Micromonospora purpurea (ching khong
tao thanh gentamicin).

SPBDSH : Gentamicin C,;

Gentamicin C,

Gentamicin C,,

LMBDSH : xem o thi du (2}

(Testa va Tilley, 1976)

CH,OH NH NM

OH

Gentamicin A Gentamicin X,

Gentamicin C, Ry=CH,  R;=CH,4
Gentamicin C, Ry=CH; .R;=H
Gentarnicin Gy Ry=H. R;=H

Hink 273 Bidn dé sah hoe gonlamicio Ay vd gentamiosn X2

18 (o chit :  Lincomyesn thinh 214

TNBHSH Dich nuai cday cta Streptomyees lincolnensis

var.lincolnensis
SPBDSIT - Lincemycin =ulfoxid
i-demethylthic- 1 -bydroxylincomycin

tArgoudelin va Cs_ 1960



HO - CH
R1 7
CONH— CH

H05cJ

SNoH
3 R,

OH

Hieh 2.14. Bifén déi sinh hoc lincomycin

Lincomyein - - - = - - Ry = CHyGHaCHg
A, = SCHy

Lincomycin sulfoxid — Ry = CHCHaCHy
Ry = §CHs

O
I-demethylthiol hydraxy Ay = CHaCHCHy
lincomycin Ry, = OH

(9) Co chit : Clindamycin (hinh 2.15)
TNBDSH : Dich nudi cfy ciud Streptomyces coelicolor BRR1 3542
SPBEDDSH : Clindamycin 3-photphat
LMBDDSH : Mai truong (glit) : glucose monohydrat 20,0, cao men
bia 2,5, NZ-amin B 5,0, natri nitrat 1,5, ammoni sulfat 1,5,
calei carbonat 5,0, dipotassium photphat 1,0, kali chlorua 0,5,
magié sulfat 0,5, Fe,sulfat 0,001. Dich nubdi cdy xa khudn 5%.
Nhiét do 28°C. Co chdt 50 wg/ml, cho vao binh 1én men sau
24% cho dich nudi cdy. Thoi gian lén men 48h, pH méi trudng
7,.2. Lac tron 250 vong/min.
Chii thich : san phdm miét hoat tinh khéng ginh in vitro (Coats va

Argoudelis, 1971).
CH CH
Ot - CH, - Oh, / CONH- CH

4 Ra 1
of SCH;
H
CLNDAMYCIN  CLINDAMYCIN  3.PHOTPHAT LINCOMYCIN
Ry = -H H oH
R, = O -Ci _ : H
Ry = -OH -~OP-OH o
oH

Hinh 2.15. Li€n ddi sinh hyc clindamycin thanh clindamycin  3-photphat
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(10) Co chat : Clindamycin (hinh 2.16)
TNBDSH :  Streptomycas punipalus SPBDSH : I’-demethylclindamycin
LMBDSH : Modi trudng (glit) : dextrin 30, ri dudng 20, bot ca 15,
Pharmamedia (san phim thiy phan cha hat béng) 15. Co chét
5% mé6i truong. Nhiét do 28"C. Dich nudi cdy xa khudn cho
vao binh lén men, sau 24h, cho co chdt, lén men 72h. Léc
tron 250 ving/min. .

Chit thich : san phd&m con 5% hoat tinh khang sinh in vitro
(Argoudelis va Cs., 1969).

CH
Hinh 216 va 217, Rién ddi sinh hgc clindamycin thanh
'-demethylclindamycin  va clindamycin  sulloxid.

Clindamycin R{=CH, : Ry=CHaCH,CHy ; Rp=SCHs
i-demethylclindamycin Ry=H ; Ry=CH,CHaCHy , Ag=SCHjy
Chndamycin Sufoxid Ry=CHj ; Ry=CHpCHaCH, ; Ry=5CHy

. 4
o]

(11) Co chét : Clindamyecin (hinh 5.17)
TNBDSH :  Streptomyces armentosus
SPBDSH Clindamycin sulfoxid
LMBDSH : Mbi trusng (g/lit) : tinh bot 30, ri dudng 290,
Pharmamedia (san ph&m thdy ngin cia hat bdng) 15, bot cd
15, md lon (m3 nude) 5 midit, Co chdat 5% (v/v). Dich nudi
cdy xa khudn cho viao binh ‘lén men, sau 48h cho co chat.
Nhiét d6 28'C. Lac tron 250 vong/min. Thoi gian lén men
120h.
Chii thich : San phdm con 1% hoat tinh khdng sinh in vitro
{Argoudelis va Cs., 1960 '
(12) Cou chdt :  Clindamyein (hinh 5.18: _
TNADSH :  Szreptomyces coelicolor NRRL 3532



SPBDDSH : Clindamycin 3-ribonucleotid
Clindamycin 3-phétphat
LMBDSH : Mé6i trudng va didu kién 1én men : xem & thi du (9)

Chi thich : sin ph&m m4&t hoat tinh khang sinh in vitro (Argoudelin
va Cs.. 'S7T7).

CH,
h e
—C—ql
CONH  CH
: HO f—0
4 OR 1
5 ESCHa
OH
S
IR=H I R=—p-0H
1
OH
NH, NH,
N y—N
0 ’ m o) :TI
Il R= o™ T N
o P-?—O'I s} I R= _.p._cl)_‘ o
OH OH
H OH OH OH
OH OH
N
J] |
¥ Rx ! Oi” ¥R v NN
—P-0-01 0 *—P-0-aH, O
OH OH
OH OH OH OH

Hinh 218, Bién déi sinh _hoc clindamyein thanh clindamycin  3-nucieotid va
clindamycin  3-photphat

| Clindamycin
Il Chndamycin 3-Photphét
. Clindamyein 3-{5-cytidylat)
. Clindamycin 3-{5-adenytat}
V. Clindamycin 3-{5-uricylat}
V. Clindamycin 3{5-guanytat)
(13) Co chdat : Olivomycin A (hinh 2.19)

TNBDSH :  Whetzelinia sclerotiorum ATCC-10939

SPBDSH Deisobutyrylolivomyein A

IMBDSH : Moi truang (glit) : 37,5, Pharmamedia (san phdm thiy

phan cda hat béng) 20,0, calci carbonat 5,0, calci sulfat 2,5,
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natrisulfat 2,0. Co chdt 1 mg/ml. Nhiét d6 27°C. Dich nuéi clly
ndm cho vao binh 1én men, sau 48h, cho co chét, 1én men 18
- 20h. Lac tron 250 vong/min. ;

Chii thich : san ph&m cd hoat tinh khéng sinh gidm manh (vi khufin
chi thi : cdc ching khdc nhau cua Staphylococcus aureus, Streptococus

Hink 2.19. Bi€n déi sinh hoc olivomycin A va chmrﬁocycin Az Aa
Olivamyein A : Ry=H, Ry=CH4CO, Rg=COCH(CHg),
Deisobutyrylolivomyein A : Ry=H, Ry=CHg3CO, Ay=H
Chromomycin Az : Ri=CHy, R;=CH4CO, Ry =COCH{CHj),
Chromomycin A, : Ry=CHj, Rz=RA3=CHyCO
Dsisobutyrylolivamycin A, : R=CHy, Ry=CH,CO, Agz=H

(14) Co chdt : Chromomycin A, A, (hinh 2.19)

TNBDSH :  Whetzelinia sclerotiorum ATCC-10939

SPBOSH Deisobutyrulchromomycin A,

IMBDSH Méi trudng va ditu kién 16n men : xem &
thich dy (13)

Chii thich : san phim 6 hoat tinh khang sinh tuong tu nhu
chromomycin A, (Schmitz va Claridge, 1977)

Ngoai khang sinh, mét s6 hgp chidt khac cing da duge si dung lam
cd chdt cho 1én men bién d8i sinh hoe. Penicillium roqueforti va nhidu
loai thuée cdc chi Aspergillus, Paecilomyces, Penicillium va Scopulariopsis
bién ddi co chdt 14 cic acid béo thanh cdc hop chit - methylceto bing
phdn 1dng B-oxy hda. Bao tit cia loai Aspergillus wentii thiy phan tinh
bot thanh glucose khong qua giai doan maltose. Acetobacter suboxydans,
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Axylinum, A xylioides bién ddi sorbit thanh sorbose va thyc hién mot s8
phan ing bién d8i sinh hoc khéc trong cOng nghé sadn xufit vitamin C
hién nay. Mot s6 bién ddi sinh hoc khac cing di duge bist nhu bién ddi
methionin thanh hop cht - thiol béi mot s§ loai vi khudn thuoc céc chi
Brevibacte ic, Lactobacillus, Lactococcus (Dias' va Weimer, 1998), bién dai
doc t6 ndm deoxynivalenol thanh hgp chit 3-ceto—4—deoxynivaleol it doc hon
¢ ch&t nhiéu l4n bdi mot s6 vi sinh vat dit thudc nhém
Agrobacterium-Rhizobium, (Shima va Cs,, 1997), v.v. Nhung trong tat ca
céc loai hop chdt da& duge dung lam cg chét bién d8i sinh hoc d& dugc
nghién cdu nhidu nhat, da duge t8ng két o6 hé théng nh&t va cing duge
ding nhidu nhat trong cong nghiép dung cdng ngh¢ bién d8i sinh hoc la
cac hgp chdt steroid.

3.2. Co chét 1a steroid trong bién déi sinh hoc

Trude khi ndéi toi cdc phan dng bién d6i sinh hoc ma co chdt la
steroid, ching ta cAn chd ¥ thém la trong cong nghé bién ddi sinh hoc
cdc ditu kién 1én men théng thudng khac nhu pH moi trudng, nhiét do
lén men, digu kién théng khi, v.v., mdt s6 didu kién khdc ciing 4nh hudng
& muc d6 khdc nhau tdi hiéu sufit bién d6i va loai” phan dng bign déi
thye hién bdi vi sinh vat, nhu néng dé bao tt (hoac lugng sinh khéi),
cach dua co ch&t vao moi trudng 1én men (hda tan hosc & dang dich
treo, kich thuéc cia hat co chdt trong dich treo). Mot a6 két qua nghién
cliu cing cho th&y d& thuc hién t6i wu phan ung hydroxy hda steroid,
can cho vao méi trudng mot lugng t6i thifu glucose (0,2 - 0,4%), hoac
voi tdc nhan bién ddi 1A Aspergillus ochraceus, n&u néng dé progesteron
ja 5, 10 hoac 15g trong mot lit moéi trudng lén men, san phdm bién d&i
sinh hoc thu dugc e& chl 1a din chdt 1la-hydroxy cia cd chét, néu nong
dd co chat th&p hon, san phfm thu duge ngoai din chit 1la-hydroxy trém,
cdbn ¢6 thém din chit 68, lla-dihydroxy. (Vézina va Cs, 1975).

Kha nang bién d8i cta vi sinh vat d6i véi cde hop chit steroid rit
lén nhy phin trinh bay cdc phan dng bién ddi sinh hoc dudi day, nhung
ching ta chn biét hién nay trong cbng nghiép ding cong nghé bién déi
sinh hoc steroid méi chi ¢ 6 loai phan. ing duge dung phd bién
1la-hydroxy hda (dung bao tit cia Aspergillus och_r&ceus), 118-hydroxy hda
(dung bao t¥ cia Stachylidium theobromae), 14¢-hydroxy hda {(dung bao
t ctla Mucor griseo-cyanus), 16a-dehydro hda (diing bao ti cia
Streptomyces viridis), 1-dehydroxy hda va tao thanh nhan thom A (dung
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bdo tit cua Seplomyxa affinis) va phan tng dbng phén héa tao thanh
nhom chic 3-CO-A* (dung Spetomyxa aoffinis va vai loai khac).

CAC LOAI PHAN UNG BIEN DOI SINH HOC TREN
CO CHAT STEROID
ePhan ng oxy héa trong bi€n ddi sinh hoc

(1) Oxy hée nhom chic ruou bdc 2 thanh nhém chic celo

F‘H —_— -C-C

il
OH 0

Phdrn ung 1 (3-ceto hda) :
Co chat : dehydroandrosteron

Tac nhan bién d6i sinh hoc (TNBDSH)
dehydrogenans, Proactinomyces erythropolis

San ph&m bién déi sinh hoe (SPBDSH) : A*.androsten-3,17-dion.

Flavobacterium

HO

dehydroandrosteron

44-androsten-3, 17-dion
(A’-androsten-aa-a!-v-on}

Hink 2.20. Bifn ddi sinh hoc dehydroandrosteron

Phdn wung 2 (17-ceto hda) :
Co chat : estradiol

TNBDSH : Actinomiyces albus
SPBDSH : estron.
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OH

-0
-
-~
HO - . HO :

estradiol estron

Hink 2.2i. Bi¢n dbi sinh %oc -estradiol

© Phdn ung 3 (3-ceto héa) :
Co chét : Cholesterol

TNBDSH : Flavobacterium maris, Azotobacter sp.
SPBDSH : Cholestenon

-
Jos ‘"‘iﬁf&

chalestaraol cholestenon

Hinh 222, Rign d6i sinh hoc cholesterol

Phdn ung 4 (3-ceto hoa) :
Co chdt : Pregnenolon
TNDBSH : Aspergillus sp.
SPBDSH : Progesteron

CHa CHj
; I
Co GO
HO 0
pregnenoion progesteron

Hink 2.23. Bi€n d8i sink hoc pregnenolon
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(2) Tao thanh nhém chic rugu béc 2 trén khung steroid
@ cdc vi tri la, 16, 28, 68, Ta, B, 1le, 118, 125, '15a, 158, 16a,

166).
CH, — (fH
" OH

Phdn tng 5 (1 B - hydroxy hda) :
Co chit : digitoxigenin

TNBDSH : Absidia orchidis
SPBDSH : 13-hydroxydigitoxigenin

0 0

OH

HO H HO H

digitoxigenin -hydroxydigitoxigenin

Hinh 2.24. Bi€n dbi sinh hoc digitoxigenin

Phdn ung 6 (28-hydroxy hda va 1a-hydroxy *hda) :
Co chit : A'-androsten-3,17-dion '
TNBDSH : Penicillium sp.

SPBDSH : A%-androsten-23-0l-3,17-dion

At.androsten-1 a-ol-3,17-dion

Phdn ung 7 (68-hydroxy hda) :

Co ché4t : Testosteron

TNBDSH : Rhizoﬁus reflexus, Rh.arrhizus
SPBDSH : 68-hydroxy testosteron



‘-androsten -3, 17:dion
0
-anctostenzﬂol-a, 17-cion Atandrosten-iz-ol-3, 17-dion
HMHirh 2.25. Bifn dbi sinh hoc A—andruslcn-’j,]?—dmn

OH , OH
o o : f

" testosteron . 6f-hydroxytastosteron
Hinh 2.26. Bifn d6i sinh hoc tcstosteron
Phin ung 8 (78-hydroxy hda)
Ca chdt : Cholesterol
TNBDSH : Proactinomyces roseus

SPBDSH : 78-hydroxychclesterol

o g

cholestersl 78-hydroxycholesterol
Hink 2.27. Bién déi sinh hoc Cholesterol
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Phin ung 9 (78-hydroxy hda) :

Co chdt : Digitoxigenin

TNBDSH : Rhizopus nigricans, Rh.arrhizus, Absidie orchidis
SPBDSH : 78-hydroxydigitoxigenin

o
& /4
— o
CH OH
HO H H OH
digitoxigenin TH-hydroxydigitoxigenin
Hink 228 Bi€n d6i sinh hoc digitoxigenin
Phdn ung 10 (7B-hydroxy hda, Ta-hydroxy hda) :
Co chit : Progesteron '
TNBDSH : Cladosporium sp. (TN1)
Helminthosporium (TN2)
SPBDSH : 75-hydroxyprogesteron
Ta-hydroxyprogesteron CHa
!
co
-
0
(TN1) progesteron (TN2)
CHa / .
I ?Hs
co co
OH 0 “<OH
78-hydroxyprogesteron ?a-hydwxypmgosteron

Hinh 2.29. Bién ddi sinh hoc progesternn



Phdn ung 11 (T7a-hydroxy hda) :

Co chét : 14a-hydroxyprogesteron
TNBDSH : Curvularia sp.

SPBDSH : 7a,l4a-dihydroxyprogesteron

CHa CHa
| : | N
co co
|
OH
_ 0 ™ OH
Ha-hydioxyprogesteron " 7a, 1c-dhydroxyprogesteron

Hink 2.30. Bién ddi sinh hoc 14e-hydroxyprogesteron

" Phdn tung 12 (lla-hydroxy hda) :,

Ca chédt : Progesteron

TNBDSH :Rhizopus nigricans, Abaidia sp., Aspergillus
sp., Penicillium sp.

SPBDSH : 1la-hydroxyprogesteron

CHa

co

CH3

pragesteron - - Tz-hydroxyprogesteron

Hinkh 2.31. Bi€n d6i sinh hoc progesteron

Phdn dng 13 (11f-hydroxy hda, 1la-hydroxy hda, 68-hydroxy hda) :

Co chat : Hgp chdt S cia Reichstein (A*-pregnen-17a, 21-diol-3,
" 20.dion=deoxycortisol)
TNBDSH : Absidia sp. (TND)
Cunninghamella sp. (TN2)
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SPBDSH : Cortisol, epicortisol (vdi TNI)
Cortisol, A*pregmen.68,172,21-triol-3,20-dion

. CH,0H

(/Nn

(TNT) (TN2)
(TN2}
CHo0H . CH50H CH,0H
| |
co CO !30
HO - on MO, OH - OH
fe) 0
4 OH
epicortisol cortisal A'-pregnen-68, 17,

2ttio3, 20-dion
Hink 232 Bién d3i sinh hgc hop chdr S

Phdan ung 14 (128-hydroxy hda) :
Co chdt : Digitoxigenin

TNBDSH : Fusarium lini
SPBDSH : 128-hydroxydigitoxigenin

P (8] 8]
< 4
O OH \0
7 . rd
OH
A o
HO HO
digitoxigenin 128-hydraxydigitoxigenin

Hnk 233 Bién d8i sinh hoc digitoxigenin



Phdn tng 15 (128,158-hydroxy hde) :
Co chdt : Progesteron '
TNBDSH : Calonectria decora

SPBDSH : 128,158-dihydroxyprogesteron

CHg CHy
! O
CcoO H (EO
I
: OH
0 o~
progesteron 128, 5-dhydroxyprogesteron

Hink 2.34. Rifn ddi sinh hoc progesteron

Phdn ung 16 (15a-hydroxy hda) >

Co ch&t : A* androsten-3,17-dion
TNBDSH : Fusarium sp.

SPBDSH . A4-androsten-15a-ol-3,17-dion

o 0
-
o o

A*-androsten-3, 17-dion A*-androsten-15z-0l-3,17-dion

Hink 2.35. Bi€n d&i sinh hoc A“androsten-3,17-dion

Phdn ung 17 {(15f-hydroxy hda) . :
Ca chat : Progesteron

TNBDSH : Phycomyces biakesleanus
SPBDSH : 153-hydroxyprogesteron
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CHa CHs

| b o

progesteron ﬁﬁ-hydroxyprogesteron
Hinht 2.36, Bién J46i sinh hoc progesteron

Phén ung 18 (16a-hydroxy hda) :
Co chét : Progesteron

TNBDSH : Actinomyces Sp.
SPBDSH : 16a-hydroxyprogesteron

CHa CHa
| 1
co cO
... OH
- .
o o
progesieron Ba-nydroxyprogesteron

Hink 2.37. Bién ddi sinh hoc progesteron

(3) Tao thanh nhom chirc ruau bic 3 trén khung steroid (& cde vi tri 5B,

9a, Idc, 17a) HaC
= ot
h | bu

Phdn tng 19 (58-hydroxy hda)
Co chat : Digitoxigenin
TNBDSH : Mucor parasiticus
SPBDSH 5{i—hydmxydigit0xigenin




OH . OH
HO HO o
digitoxigenin 5-hydroxydigitoxigenin
‘Hinh 2.38, Ri€n d&i sinh hoc digitoxigenin

Phin ung 20 (9a-hydroxy hda) :
Co chdt : Progesteron

TNBDSH : Circinella sp.
SPBDSH : 9«-hydroxyprogesteron

CHa , CHsa
. |
co cO
P H
o = o o~
progesteron &x—hydroxyproges{eron

Hink 2.39. Bifn ddi sinh hoc progestcron

Phdn ung 21 (9x-hydroxy hoa)
Co chdt : Solasodin

TNBDSH : Helicostylum piriforme
SPBDSH : 9«-hydroxysolasodin

solasodin S e-hydroxysalasodin
Hink 2.49, Rién ddi sinh hoc solasodin
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Phan ung 22 (10-hydroxy hda) :

Co chat : 19-nortesteron

TNBDSH : Botrytis cinerea, Curvularia lunate
SPBDSH : 10-hydroxy-19-nortestosteron

OH OH
Lj?i\l ﬂj‘?ﬁ
O O

13-nortestosteran “-hydroxy-19-nortestasteron

Hinh 2.41. Bién ddi sinh hoc 19-nortestosteron

Phdn u#ng 23 (14c-hydroxy héa) :
Co chat : Testosteron

TNBDSH : Mucor sp.
SPBDSH : 1l4a-hydroxyprogesteron

0 (0] A :/ 55 ©

testosteron 14-hydroxytestosteron

Hink 2.42. Bin dbéi sinh hoc tesiosleron

Phdn tng 24 (115,14a-hydroxy hoa) :

Co chat : Hop chat $ cua Rienchstein (deoxycortisol)
TNBDSH : Curvularia lunata

SPBDSH : l4e-hydroxycortisol



CHa

. steroid "§" 14a-hydroxycortisol
Hinkh 2.43. Bifn d6i sinb hoc hop chit §

Phdn ung 25 (17a-hydroxy hda)} :
Co chét : Progesteron

TNBDSH : Cephalothecium roseum
SPBDSH : 17a-hydroxyprogesteron

CHj

CHa

co

progesteron 17¢-hydroxyprogesteron

Hinh 2.44. Ri€n d6i sinh hoc progesteron

{(4) Tao thanhk mhém chic rugu bic mét & nhdnh ngang cia phin tiv steroid :

CH, _—_ -CH,0H

Phdn ting 26 (a-hydroxy hda) :
Co chit : Progesteron
TNBDSH : Aspergilius niger
SPBDSH : Cortexon
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CHa CH2OH

co Co

progesteron cortexon

Hink 2.45. Bién déi sinh hoc progesteron

Phdn ting 27 (11a,21-hydroxy hda, 113,21-dihydroxy hdéa)
Co chiat : Progesteron '

TNBDSH : Aspergillus niger, Curvularia lumata
SPBDSH : Corticosteron, epicorticosteron

CHs
Cco
1.
G
pragesteron
CHz0H CH20H
bo l
co
HO HO
o o}
cortocosteron epicorticosteron

Hink 246, Rién ddi sinh hoc progesieron .
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(5) Dehydro hoa vdng A cia phdn (i steroid & cde vi tri 1-2 va 4-5

CH, - CH, — -CH = CH-

Phdn ing 28 (tao thanh AM cing véi cic phan dng khac) :
Co chit : Progesteron ’
TNBDSH : Fusarium sp.
SPBDSH : Al“.androstadien-3,17-dion
l-dehydrotestosteron
l;dehydrotestololacton

0
Altandrostadien -3, 17-dion
CHa
I
ca
progesteron t+dehydrotesttalolacton
OH
/
-
o
Hdehydrotestosteron

Hinh 247 Rifn ddi sinh hoc progestcron
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Phén ung 29 (tao thanh A'%) .

Co ch4t Pregnan-l'?a 21-diol-3, 11 +»20-trion
TNBDSH : Nocardia blackwell;

SPBDSH : Prednison

CHz0

CO

. O
pregnan-17., 2tdiol-3,11.20-trion predaison
Hinh 2.48. Rién db6i sinh hoe  pregnan-17c,21-diol-3,11,20-trion

(6) Bién d6i vong A cia phin, v steroid thanh nhdn thom

(L —— KX

0 OH

" Phén wng 30 (bién déi vong A thanh nhan thom) :

Co chét : A*-androsten-19-0l- 3,17-dion

TNBDSH : vi sinh vgt (RM.Dodson et R.D Muir-J. Am.Chem Soc
80 : 5004, 1958)

SPBDSH : Estron

HO 0 o
0
HO

Atandrosten-19-0l-3,17-dion estron

Hinh 249. Bién d6i sinh hoc A'anetrosten-19-0l-3,17-dion
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(7) Oxy héa nhom chiic methylen thank nhém chicc celo

' Il
o

Phdin ung 31 (7-ceto hda) :

Co chdt : Hop chdt S cha Reinschtein (deoxycortisol)
TNBDSH : Cunninghamella blakesicana

BPBDSH : Cortison

CH20H

co CH20H
__ OH ' bo

steroid "§" cortison

Hinh 2.50. Ri€n dbi sinh hoc hop chit steroid S

(8) Cidt chudi ngang ctia steroid pregnan do tao thinh nhim chitc ceton

= CH - ¢ - — -cC -
! 0 0

Phdr. ung 32 (tao thanh 17-ceto) :
Co chat : Progesteron

TNBDSH : Fusarium solani, F.loterium, Streptomyces lavendulae
SPBDSH : A"4~andmstadien-3,17-di0n

CHa

I
Co o

o 0

progesteron A androstadien-3.17-dion
Hink 2.51. Bi€n ddi sinh hoc progesteron
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(9) Cdt chubi ngang cia steroid pregnan & C-17 vi mé vong D do tao thanh

nhom chirc lacton

Phdn ung 32 (tac thanh vong lacton) :

Co chédt : Progesteron

TNBDSH : Aspergilius sp., Penicillium sp.

SPBDSH : Testololacton

CHa

|
co
O‘/: f;

progesteron

0 0
O&T

testololacton

Hinh 2.52. Bi&n d&i sinh hoc progesteron

(10) Cét chudi ngang cia steroid pregnan & C-17 do tao thinh nhim

chic rwou bic 2

1

-C-C- ——
vl

HO

Phdn ing 34 (tac thanh 17-OH) :
Co chat : Progesteron '
TNBDSH : Penicillium sp.
SPBDSH : Testosteron

CHa

i

co

progesteron

]
- (lj -0OH
H
(8] ]
O
tastosteron

Hink 2.51. Bi€n ddi sinh hoc progesteron



(11) Cit chudi ngang cia steroid do tao thanh nhém chitc carboxyl
Phdn dng 35 (tao thanh vong 17-COOH) '

Co chdt : Cholestenon

TNBDSH : Proactinomyces erythropolis

SPBDSH : Acid A*-3-eetoetienic

oA

cholesteron acid A*3-cetoetienic
Hinh 2.54. Bi€n d6i sinh hoc cholestenon
(12) Dehydro hda & vong B cia phdn tix steroid
Phdn ing 36 (tao thanh A7) :
Co chét : Cholesterol
TNBDSH : Azotobacter sp.
SPBDSH : 7-dehydrocholesterol

B

cholesterol 7-dehydrocholesterol
Hwnh 2.55. Bifn d8i sinh hoc cholesteron

(13) Tao thinh epoxid

|
-C__ CH~-
No”/

|
-C = CH

Phdn ing 37 (tao thanh epoxid & cdc vong C,D:
Co chat : AU pregnadien-17«,21-diol-3,20-dion
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A*M. pregnadien-17 «,21-dicl-3,20-dion

TNBDSH : Curvularia lunata, Cunninghamelic blakesleeana
SPBDSH : 98,118-epoxy-A’-pregnen-174,21-diol-3,20-dion
14a,15a-epoxy-A*-pregnen-17 2,21-diol-3,20-dion

" ) .
i}HzO CHoOH
Cco co
... OH OH
O o e. .
At llpregnadien-ﬂa,zﬁ- 93, 11ﬁ-epoxy-A“-pregnen-
dial-3,20-dion 7e.21-diol-3,20-dion
CH20H
CO
--- OH
o = _ ¢ o)
Abcegnadien 1702t Ha.15a-epoxy-Apregnen
diol-3,20-dion a2t diol-3,20-dion

Hink 2.56. Rién ddi sinh hoc tao thanh epoxid

e Phan ung khi trong bién déi sinh hoc

(1) Khic nhém chiéc ceton think nhém chitc ruou bic 2

—-C— _— _PH_
0 o1
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Phdn tng 38 (khit 3,7-ceto) :

Co chét : acid 3,7,1_2-tricetocholanic

TNBDSH : Escherichia coli

SPBDDSH : acid 3a, Ta-dihydroxy-12-cetocholanic

0 : 0
0 0 HO” “ OH

acid 37 12-tricetocholanic acid 3(:,7u~dihydfoxy-12-cetocholanic
Hink 2.57. Bifn ddi sinh hoc acid 3,7.12-tricetocholanic

Phan ung 39 (khit 20-ceto) :

Co chét : hop chit S cia Rienschtein (deoxycortisol)
TNBDSH : Fusarium sp.

SPBDSH : A’-pregnen-17¢,208-21,-triol-3-on

CH20K CHzDH
co
; I E-—-OH ; I fu- OH
o~
steroid "S" . ‘pregnen -T7a2082Hriok3-on

Hinh 2.58. Bién ddi sinh hoc hop chst S

(2) Khir nhém chitc aldehyd cia phin tix steroid thanh nhim chuic
neon bic 1

-CHO -CH,0H
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Phdn wng 40 (khu 22-al)

Co chdt : 3-cetobisnor-A*-cholen-22-al

TNBDSH : Rhizopus arrhizus, Penicillium lilacinum
SPEDSH : 3-cet0bisn0r-A4-cholen-1Ia,22-diol

CHO

CH20H

HO AV

O @]
3~cetobisnor-n*-cholen-zzal 3—cet0b$snor—A‘-cholen-ﬂ:,z)z-dinl

Hink 259 Bifn déi sinh hoc 3-cetobisnor-A%choten-22-al.

(3) Hydrogen héa ving A & vi irf 1-2 céia phin i steroid

~CH=CH- —— —CH,-CH,-

Phdn ung 41 (khit A' dong thoi kht 17-ceto)
Co chat : Al androsten-3,17-dion

TNBDSH : Saccharomyces cerevisiae

SPBDSH androstan-33,178-diol

0 OH

o

Alandrosten -3,77-dion androstan -38, 7g-tiol
Hinh 2.60. Bign ddi sinh hoc Al-androsten3,17-dion

(4} Hydrogen hia vomg A & vi tri 4-5 clia phén i steroid

J |
-CH=C- __. -CH,-CH-
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Phdn ung 42 (khit AY)

Co chdt : A*-androsten-3,17-dion
TNBDSH : Clostridum lentoputrescens
SPBDSH : androstan-3,17-dion

(e} 8]
Atandrosten -3, T7-dion : androstan -3.17-dion

Hinh 2.61. Dién ddi sinh hoc A*androsten-317-dion

(5) Loai nhém rwou bdc 2

—CH- —CH,—

du

Phdn ung 43 (loai 7-OH)

Co chat : acid cholic

TNBDSH : vi sinh vat (khong dinh loai)
SPBDSH : acid deoxycholic

OH OH \/\l

COOH COOH

-

"_'OH HO -
acid chofic acid deoxychaiic
Hinh 2.62. Bign ddi sinh hoc acid cholic

HO

« Phan ing thiy phan trong bién d6i sinh hoc
Phdn tung 44 (xa phong hda este) :
Co chat : cortisol 118.21-diacetat
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TNBDSH : Flavobacterium dehydrogenans var.hydrolyticum
SPBEDSH : Cortisol

CH20.COCH3a
CH20H
co - l
CHaCO.0 HO co
e OH --- GH
-
o O
cortisol 18, 2i.diacetat cortisol
Hinh 2.63. Bién ddi sinh boc cortisol 118,21-acetal
e Phan iing este héa trong bién ddi sinh hoc
Phdn ung 45 (acetyl hoa) :
Co chit : Testosteron
TNBDSH : Saccharomyces fragilis
SPBDSH : Testosteron acetaf
DLCOCH;3
tastosteron testosteron acetat

Mink 2.64. Bifn ddi sinh hoc teslosicron

4. PHAN UNG BIEN DOl STEROID CUA CAC LOA! VI SINH VAT

Mot s6 chi ndm cd cdc phan ing bién déi sinh hoe dac trung nhu
cac chi Fusarium, Alternaria, Stemphylium, Cladosporium, Humicola va
Gilmanielle (Capek va Cs, 1960, 1974, 1975). Cdc chi lan can Humicola
va Gilmanielle phan cdch nhau bdi kha nang bién déi progesteron thanh

A'-androsten-3,17-dion va testosteron bdi chi Humicola va thanh cic din
chat monchydroxy & cac vi tri 63, 15¢ bdi chi Gilmaniells. Ba chi lan
can Alternaria, Stemphylium, Cladosporium lan lugt phan céch nhau béi
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cic phan ing bidn d§i progesteron thanh cdc dén chdt l-dehydro,
14a-hydroxy, 78-hydroxy cia co chdt nay (bang 2.17).

Bdng 2.17. San phim bién ddi sinh hoc dac tring cia progesteron boi cac
chi Humicola, Gilmaiells va Alternaria, Stemphylium, Cladosporium

| Chi ném . Sén phfm
Humicola A*-andrasten-3,17-dion
Gimaniella ) 68-hydroxy progesteron
15a-hydroxyprogesteran
Alternaria 1-dehydroprogestaron
Stemphyliurm Wr-hydroxyprogesteron
Cladosporium 7-hydroxyprogesteron

D6i vai mbi loai vi sinh vat, cdc phédn Ung bién ddi sinh hoc cing
c6 tinh dac trung : co thé mot phan dng duge thuc hién bdi nhidu loai,
nhung méi loai chi thuc hién mét hoac mot s6 phan dng nhdt dinh. Mot
diéu dang chu ¥ 1a trong cdc phan ng nay, cd trusng hgp la cdc phan
ing don doc, cd trudng hop mot phan dng kém theo mot s6 phan vng
khde (bang 2.1).

Bdng 2.18. Cic phan ing don doc va cic phan dng cing xiy ra trong bién
doi cac steroid bdt cac loai vi sinh vat

Phéu ting dom dic Céc phan (ng cdng xay ra
Hydroxy héa {mono-di-) Hydroxy hoa, clng vdi :
Tao thanh - ceto khi diy ndi kép cua véng
Dehydro héa : Khi cac nhém carbonyl :
Oxy héa-OH cia wéng Oxy hda -OH
Tao thanh 14-dien-3-on Cit nhanh bén
Tao day ndi kép O vong B Cit day né C-C .
Cit day néi C-C : Oxy héa nhanh bén cing vdi : hydroxy
CAt médt phin nhanh bén héa & vong
Tao thanh -ceto hodc -OH & nhanh bén Oxy hba -OH
Cit vong D tao thanh véng lacton Tao thanh 14-dien-3-on
Cédt véong A tao thanh mbt acid Tao thanh lacton & véng D
Khd diy néi kép Tao thanh 178-OH, 17-CO
Khi -ceta cla vong Khi day n8i kép va -ceto cla ving
Khi 8 nhanh bén Oxy héa -OH va knd -ceto cla vong

Nhu di ndi, mdi loai thuc hién méot hoac mot s6 phan dng bién doi
sinh hoc nhat dinh. Bang 2.19 trinh bay cac loai va cic phan iung thuc
hien bdi mdi loai (Nhing icai ¢d ddu (+) la nhung loai vi ndm cd 4 Viét

Nam}.

111



Bdng 2.19. Phﬁn.ﬂng bifn déi sinh hoc ciia cac loai vi sinh vat (phan ing
duge viét tit, tén day di coa phan dng, xem bing 2.1)

85 Hir te Lodf vi sinh var Phén ung bi¢n d8i sinh hoc
1 2 3
1 Absidia coerula Hxl tr-OH, 18-OH
o 10OH - 1CO
2 Absidia cylindrospora Hxl The-0OH, 1.0
C NOH - 1CO
3 Absidia glauca Hxl te-OH, 18-OH, 65-OH
0 fOH -1-CO
4 Absidia hyalaspora Hxl Me-OH, 113-OH 68-OH
5 Absidia fichtheinii Hxd 11x-0H, 113-OH
6 Absidia orchidis Hxi 1-OH, 53-OH, 78-0H, te-OH, 153-0H
C 1OH - 1nCOo
7 Absidia ramose Hxl : Te-OH, 113-OH, 65-OH
G : tOH-—-1-CO
8 Absidia regnieri . : Hxl : 1¢-0OH, 68-0H, 75-0H, 158-OH
9 Absidia repens Hxl : te-OH, 13-0H
10 Absidia sp. Hxl : 7a-OH, The-OH
il Absidia spinasa Hxl : Te-OH, 16-OH
12 Absidia tieghemii Hxd : fle-OH, 13-OH
13 Absidia rurkestamica Hxl : te-OH, 143-0M, §8-0H
C: n0H #CO
14 Actinewnyces atbidus Hxl : #62-OH
15 Acrinomyces albus O 7a-OM -+ 17-CO
1B Actinomtyces annulotus’ Hxl : 16e-OH
7 Actinomyces coerulus Hxl : ¥6a-OH
B Actinomyces diastaticus Hxl : ¥6e-OH
1 Actinomyces Haveolus Hxl : #%ez-OH
20 Actinomyces globisporus O: 30H - 3.CcO
I
2 Actinomyces globosus Hxl ; 16e-OH
22 Actinomyces praecox Hxl : 6e-0OH
23 Actinnomyces ruber Hxl : 6a-OH
24 Actinomyces sefonti Hxl : %6c-OH
25 Actinomyees sp. Hxl . %Ba-OH
_ O : 36-0H, 2¢-0H - 3, 12-di-CO
28 Actinomyces viridochromaogenes 0 : 3O0H - 3-CO
. l:
27 Actinomyces viridis Hxi : 16¢-0OH
28 Acctobacter acrogencs C:3B0H - 3CO
29 Achromaobacrer sp. Hxl : 66-OH, He-OH
30 Achromobacter kasiiwasakicnisis Hxl ; 6-0H, 14e-OH
K| Alcaligoncs faccalis ) O ! 3-0H, 7o-OH 12¢-0H - 37, 12-t1-C0
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Bdng 2.19. (tiép)

1 2 3
32 | Akaligenes sp. 0:1.-2
R 26CO - 20-OH
33 | Afernaria haraticola A 300 - 3304
Hdg : 4 - 5
34 | Alrcmaria passiflorac D:"1-24-5
35 | Arthrobacter simplex D:1.2
36 | Asporyifius atliceus 0 3#%0H - 3-CO
Cl.w .20
37 | Aspergifius amstelodami Hxl © 1ke-OH, 158-0H, 63-OH
O 30K - 3-CO
38 | Aspergifius atropurpiireis Hxl : 154-0H
O : 3-0H - 3-CO
39 | Asporgiflus awarion Hxl o the
0 3F-0H - 3-CO
GGl :
40 | Asperittus caepitnsas Hxi 1408
A | Aspergitlis candidus (+) Hxl : The-OH. 153-0H
0O 3304 - 3C0
42 | Aspergitfus carbonarivs Hx : 158-0H
43 | Aspergiftus chevalters (+) Hxl : 1-0OH
Cl.w. 20
Cl-G!
A4 | Aspergilhus Cinnanomeus Hxl ; 158-0OH
| O : 3p-OH -+ 3-COxl : Tr-OH
45 | Aspergilius Javares (+) Hxl : 158-OH
0 : 380H > 3-CO
46 | Asp wvgifins comivus Hxi ;| 1:-OH
A7 | Asp eyt cllusis Hxl : 1he-OH,
D 3-0H - 3.C0
48 i Asporgithes chinutatus Hxl @ 14:-OH
49 Aspergifius clegans Hx! : 153-0H
O : 30H - 3.CO
8O | Asporgitius tischeri (4) Hxl @ 14-0H
Cl:17- 20
S | Asperygitus tavipes (+) Hxi : 1-OH
Ct.w-20
0 : 3808 - 3C0
852 | Aspergitfus flavies {+) Hxl : 1%:-0OH
Ci:w-20
O :38-0H + 3-CO
CLGl
53 | Aspergifius tumigatas {+) Hxl : W-OH, 113-0H, 153-0H
O : 33-0H -— 3CO
54 | Asperyitius giganters {+) Hxl @ 1e-OH, 153-0H
55 | spergitius glaueus CLGl -
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Bdng 2.19. (niép)

114

1 2
56 Aspergifius gracilis (+) Hx} 1.'3#-0!—!
57 Aspergitfus itacomicus N s Hxl e OH
i 58 Aspergitfus fuchucn.™ © Hxl  Te-OH
| 59 ;‘Isp('rg.-'!.-'n.s micHeus . Hxl : T-0OH
60 Aspergitius momevidensis Hxl : Nr-0OH
61 Aspergiflus nidulans (+) Hxl @ 6§3-0H, 1¢-OH
Hxl : 68-OH,
62 Aspergittus niger (+) 1-OH
0 : 38-0H - 3CO
He-OH -+ 1-CO
GGl -
63 Aspergifius iveo-glau us Hxl @ 1e-OH
64 | Aspergitus piveus (+) Hxl = 1%:-OH
65 | Aspergitius ochraceus (+) Hxl : 64-0H, th-OH
66 | Aspergitius oryzac {+) Hx! © 1 -OH
Cl:1w7-20
5:%, 17, 20 21
67 | Aspergiltus svianus ! Hxl : 15.-OH
68 | Aspergiftus perasiticus (+) Hul o 15e-0H
69 Aspergittus peoicifloides G- 20
TO | Aspergitius pheenivis (4) i Clal -
P4l Aspergitius reheii | Hxl @ t53-0H
72 Aspurgiltus restrictes (+) Hxl : 154-0H
73 | Aspergithis ruber (+) Gl - 20
74 Aspergifies saitoi Hx! : 63-0H 1 -OH
75 Aspergitites sclerofiorum CL;1w7 - 20
76 Aspergitius sp. Hxl : 68-0H, 1Tke-OH,
2+OH
77 Aspergiflies sydowi {+) Hx! @ 1e-0H
78 Aspergitius tamarii (+) Hxl : the-OH
’ GG
79 Aspoergifius terreus {4) Hxl : 63-OH. 1-CH
Cl:1w7-20
Ci-Gl :
BQ | Aspergitlus torricefa (+) Cl:w7-20
81 Asperyittus usamii Hxl @ t:-OH
B2 Aspergiiius ustus {+) Hxl : Te-OH
83 Asporgittus varice ol Hxl @ The-OH
84 Aspregitius versicelor {+) oHxl
Bs Aspergitlus wentii 14} i Hxl : 83-OH. 1%-OH
i CIGl
a6 Acotehanr agiflis lp:1.2
87 Asenshacrer indicus O:1-2
88 Azevrorhad ey Sp. O . 340K - 320




Bing 2.19. (1iép)

1 2 3
89 | Azeromoras fhuorescens D:1-2
90 Racillus corens Hxil . §3-0OH. thee-OH,
Hhe-OH
1 | Haciflps cofi communis L O @ 2:320-di-OH ~ 3,12-di-CO
82 | Baciflus cyclo-uxydans D:1.2
. Ar : !
Sp . B i
93 | Racillus fusitormis D:1.-2
94 | Racillus macerans CLG :
95 | Bacilus megatherion Hxi : 15¢:-0H, 153-OH
S: 2
98 | Baciflus pulvifacions C:1-2
97 | Baciltlus purilficus 0 : 33-0H - 3-C0
! Hdg : 4 - 5
E R : 3-CO - 3«OH
98 flzciflus sp. D-1-2
R 20-CO » 208-0H
99 Badillus sphacricus 0:1-2
| O : 38-0H - 3.CO
00 | Bacilus subrilis D:1-2
01 | Bacrerivm cofi R : 7C0O - 7-OH
02 | Bacreriuem yclo-oxydans D:t-2
R : 20-CO - 204.CH
0 : 20404 - 20.CO
103 | Bacreriven sp. O :30H -+ 3C0O
| Hxl : 65-OH, 14c-OH
Hdg : 5 - 6 !
W04 | Heawveria sp. {+) Hxl © The-OH
105 | Blakesha rrispora (4] Hxl : §f-OH, Te-OH, 13-OH
O 01 - 1CO
06 | Buinyodiplodia theobromae Hxl @ 14e-OH
07 | Hotetis cinerca (+1 Hxt ; 68-OH, 14-OH
h-OH, 14-OH
1543-0OH
! 0 %e-OH = 1-CO
108 | Hompis peoniac Hxl - The-OH
09§ Calomectria door Hxl . 1he-OH, 113-0H, 125-0H
: 15:-0H. 153-OH
D:1-2
D:4.5
O : 3801 -~ 3-CO
n O anitdy prede heruna R : 22C0 - 20p3-0H
M| € atenabadteium atciatonn R : 300 - 33-0OH
N2 | Cephatispurivin aspenan Hxl : 7:-0OH
M3 | ¢ cphalesprrium sp. (+) Hxl : 7:e-0OH
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— - _ _
1 2 3
N4 | Cephalusparives subverticiltanam Cl .17 -20
NS | € ercespora mickonis Hxl - 84#-0H
16 |« havtn ladiven brefediy Hxl : &1-0k
TN | hactonnuin Cochliodes Hxl @ 63-CH
N8 | € Ractmbim win e Hx! : 68-CH
119 O A@eformiiue s e Hxi : 63-OH
120 | Choancphuns ocurbatarinm {4) Hxl : 66-0H, Tr-OH, 13-0H
121 | Cirictfa simpier Hxl @ 63-0H, 1-OH. 1H-0H
122 | ¢ iromelia sp. Hxl © 98-0OH. e -OH
123 | Circincilg spimosa Hxl : 63-0H. v -OH
124 1o ladusporien resinac Cl: 17 -20
E : 17:-0H
125 | ¢ facfospewinn sp. (+) Hxl © 7er-OH
126 | ¢ tostricium fonteputressons R 7-CO - w7A-0OH
127 ¢ lustridium parapiiriticiim Hdg : 4 - &5
"R 3CO -+ 3-0OH
128 | ( fostricliven terivem "Hdg : 15:-0H
i R 300 -+ Jr-OH
128 | eflctorrichim antichini Hxl : 150-OH
130 | Collckarichivm atrancitarium D:1-2
W | Collectarvichum lindemutivianum D:1-2
132 | Collerarichum phamuides Hxt : §8-OH, 16-0OH,
124:-0H
133 | Cadflerotrichum pisi Hx . 13-OH
134 | Coniothyrinm helichorine Hxl . 68-OH, 7~«-0H,
1%-OH
135 | ¢ weinthyrivm sp. Hxl * The-0OH, 18-OH
136 | Corolus versicolor Hxl : 88.0H, #:-OH
17 | Coricium contrifugum R : 7wCO - 75-CH
Hxl : 68-0H
O : B3-OH - w-CO
138 | Corticium mvicrosclerotia Hxl : 13-OH
W9 | Corticium praticeda Hxl : 13-0M4
MO | ¢ orticium sasakii Hxt : t:-OH, 116-OH
81| Corticium vagiim Hxl @ 1%:-0H, 18-0OH
142 | Corymehacterium helvodum b:.1-2
43 | Conynchactorim Hoagn D:1-2
144 | Conynchacterivm mediolamm D:1-2
O 3¢3-0H - 3-CO
145 | ( orpnehad teritien simiplex D:1.2
R : 20-CO - 208-OM
0 3-0H » 3-CO
20p3-0H - 20-CO
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1 2 3
e Corpnehacterium sp. D:1-2
47 Ceryncwm cardinale Mxd o Tlee-OH
18 Cucurhitaria laburni Hxl . 17.-0H
143 Cunminghamaile albida Hxl : 64-0OH, t-0OH, t-OH
150 Cumminghamuila atricana Hxl : t%-OH, 118-CH
¢ noH - NCo
51 Cunninghamcifa berhedcriac Hxl : S-OH
152 Cunninghamcite blakesievana Hxi : 64-0H, 9.-0OM
1-OH, 13-0H. He-0OH
Ep . 91 e 15«
153 Cunninghamcella echimilara Hxl - 63-OH 9-OH
The-OH, 19-OH
O 10H - %GO
154 Cunninghamells clegans Hxl : 68-OH. G -0
Thee-OH, 1Y-OH, 14.-CH
0O : 10+ ~ 1-CO
55 Cumminghametla hemorhallls a Hxl © 53-OH. 1%-0OH, 14-0H
O 10K - nCO
156 Cunninghamulia ramosa Hxl : &f#-OH. beOH. 113-OF
O NOH - 1CO
157 Cunninghamella veriicillara Hxl :© 18-OH, 11:-OH. 9e-OH
C . noH - 1nCo
158 Curvularia brachyspora [+) Hxl : 1p3-0OH
159 € urvilaria taicars Hxl @ 7-0OH, 13-0H
60 ¢ unvularia taflar {+) Hxl . 7¢-0H
61 € urvniana genfudata (+) Hxl @ 15-OH
B2 Curvularia lunata [+) Hxl : 64-0H, 7:¢-OH. 9-0H
1W0f-0H
The-OH, 11H-Ok
14¢-0H, 151-0H
21-0H
Ep - 13-, The-15ec
R : 20-CC - 208-OH
. C: 1+OH = 1-CO Hxl : 13-0OH
%3 Curvidaria maciilans Hxl : 13-OH
64 Cnrvidaria paftesecns (+) Hxl . 7¢-OH. 88-OH
1-CH, 14¢-0OH
65 (Cunvularia sp, Hxl : 7:-0OH, 193-OH
Ep : Geethe
166 € urvilaria trikedii Hxl : 1-0OH
67 Cylindrocarpen radicicola D:.1-2
Cl:17 - 20
68 Dacpylivm dopdrosdys Hxl @ 1e-OH 1704
6g Delacroixa « unmora Hxl : 1%«-0OH
70 {ddynrc il bpoopersic o:1-2
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1 2 3
1 Didymcila velakii Hxl : %6:-OH
172 Didypmoctadivm ternatum’ Hxt @ He-OH
173 Dipladia naralensis Hxl : 75-0H
174 ipradia wbcricola | Hxl @ 78-0H
175 fomichia sp. Hxl : 1#-0OH
176 | Epicoccum oryzac R : 20-CO - 208-CH
177 Eremeriicoium ashibyi O 330H - 3-CO
178 Escherichia col R : 7-CO —+ 74-0H
179 Escherichia freundii 0 : 3+-0H - 3-CO
180 Evrotitemt chevafier (+) Hid @ 1hee-OH
181 Flavohactcrium androstendionictm O : 38-0H - 3-CO
182 Flavahacterium carbonilicum 0O : 33-0H - 3-CO
183 Flavobacterium dehydropgenans 0 : 3304 - 3-CO
73-OH -~ w-CO
R : 20-CO — 20c-0OH
. 5: 18 21
184 Flavobacreriunt dehydrogenans var, 5:3
hydrodyticum ’
185 Flavobacicrium maris 0 : 3¢-0H -+ 3-CO
186 Flaresbacteritm sp. O : 38-0H - 3CO
Cl-Gl .
187 Fusarium avenaceum (+) Hxl : 68-0H, 15.-0H
188 Fusarivm avenaceim var. herbarum Hxl ;
189 Fusarium agquacducium Hel : 64-OH, 15-0OH
190 Fusarium aguacducium var. dimerum Hxl : 68-0H, 15.-CH
191 Fusarfum bulfbigenumn (+) D:1-2
Hxt @ Tke-OH
192 Fusarfum buxicida Hxi : 68-OH, 15-0OH
193 Fusarium (aucasicun D:1-2
Cl:7 - 20
194 Fusarium cocaphifum Hxl ; 63-0H.15-0H
W5 | Fusariim cultmorum (+) Hxl : 64-OH, h:-OH, 15¢-0H
196 Fusaritem dimeram (+) Hxl : 63-OH
197 Fusarium discolor Hxl : 1e-0OH
198 Flasarium cquiisetf var., bulfatiom Hxl @ te-OH
199 Fusarium expansum Hxl : 64-0H, 15¢-0H
200 Fusaritn gifostm Hxl : 68-OH, 15.-0OH
201 Fusarium gibasum var. aciuminatim Hxl : 6{3-0H, 15:-0H
202 | Fusarium gigas Hxl : &8-OH, 15.-0H
203 | Fusarium gramincarum (+) Hxl : &f3-0OH 15.-OH
204 Fusaritim dretcrospertim Hxl : 63-0H. 15¢-0H. 1+~0OH

= Chi Didvenectadiinr Ji wed thinh 1én déng nghia (syn) cia chi Cladobotmm Nees (Ainsworth
vie Os. 197
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1 2 3
205 | Fusariuem lavenicum Hx! : 64-OH, 15:-OH
D: 12
206 | Fusarium lavanicum var. ensiforme D:12
207 | Fusarium lateritium (+) b Cl: w20
D12
208 | Fusarlum lini Hxl : 128-0H, 15.-0R
D2
5:38
209 | Fusarium Iycopersics Hxl : 68-OH, 15:-0OH
20 | Fusarivm macroceras Hxl @ 63-0H, 15-OH
20 | Fussrivm merismoides (+) Hid : 68-OM, 15-OH
212 | Fusarium nicrocrea Hxl : 83-OH, 15¢-OH |
213 | Fuserivem monoliforme {+} Hx) : 68-0H, 15:-0OH |
2Y | Fussrium moncliforne var. “subglutivans (+) Hxl @ 68-OH. 15..-OH f
205 | Fusarivmr monofitorme var, facris Hxl : 68-OH, 15¢-0OH _f
26 | Fusarium nivale (+) Hxl : 64-OH. 15+OH i
2% | Fusarium oxysporum (+) Hxl : 64-OH, 15¢-OH, Th:-OH
’ D: w2
2B | Fusarium oxysporum var, ortheceras Hxl . 68-OH, 15.-0OH
219 | Fusarivm redofens Hxl : 1:.0OH
220} Fusarium revicuianum _ Hxl @ 1%:-0OH !
221 | Fusarium sambucinmm Hxl : 63-0OH, 150K, 11:-0OH
222 | Fusarinm sarcochroun Hx! : 63-OH, 15:-OH
223 | Fusarium semvitectum {+) Hxl : 64-0H, 15::-0H
224 | Fusatium soldani {+) - Hxd © 1e-OH, 15.-0OH
02
Cl: 17-20
R :20CO - 208-0H
225 | Fusarium sclani var.gduncisporum Hxd ; 63-0H, 15.-0H
226 | Fusarium solani var.argilaceum Hxl . 68-OH, 15¢:-0H
227 | Fusatiumwalani var.coeruleum Hxi - 63-OM, 15.-0OH
228 | Fusarium solani var.redolens Hxl : 64-OH. 15.-QH
229 | Fusarium sp. H : §3-0OH
G 3-0H - 3CO
230 | Fusariam sphacria Hxl : 88-0H, 15¢-0H
231 | Fusarium sporotrichiclla Hxl : 6f-OH, 15::-OH
232 | Fusarivm sporotichiclla var.poae Hul : B8-OH. 16.-OH
233 | Fusarium zonatum D12
234 | Fusidivm sp. Hxl @ 7e-OH
235 | Gibberctla baccata Hxi : 15¢-0OH
238 | Gibberelia lulikurt 0 : 34-CH - 3CD
237 | Gibherella saubineni Hxl © 68-OH. 128-OH, 15.-0H

« Chi Fustdinon 1ink ox I'r. da 126 thank s¥n. cln chi Cvfindrocarpon Wollenw, (Alnsworth vy
1971y
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1 2 3
238 | Gibhercla sp. 53
238 | Gliocladium carenulatum Hxl : 63-OH, 15-0H

Hxi : 68-OH

. Cl : 17-20

D:12
240 | Chocladium roscun D12
241 | Gloesporium kaki Hx) : 63-0OH, 1:-0OH
242 | Glomerclla fagesarium Hx! : §3-0H, 1h-OH
243 | Gilomerella sp. Hxl @ he-OH
244 | Gongronclla urecolifera Hxl @ Tee-OH
245 | Haplasporcla sp. Hxl : B3-0H, 74-0OH. 154-0H
246 | Helicastylum piritorme Hxl @ 7ee-OH, 9e-0OH

T:-OH, 14e-OH

Ep : 14, 15
O 113-0H = 1-CO, 73-0H --» 7-CO

247 | Helmintosporium sativam . Hxl : 7:-OH, 73-OH
. -OH, 15-0H, 158-OH

248 | fletmintosporium sp. {+) Hxl : 7u-0OH, 78-OH

14ee-0H, 150-0H, #53-OH

249 | Helmintosporium Rircicum D:12

250 | Hendersonia aberrans Hxl : 2+0H

251 | {fendersonia acicola Hxl : 2+0OH

252 | Hendersonia herpotricha Hxl : 2+OH

253 | Hendersania phragmitis Hxl ; 2+0H

284 | Heudersonia rabi Hxl : 2+-0H

255 | Itonmodendrum hordel Hxl : 1ie-OH

256 | Hendersonia «fivaccum Hxl : 15¢-0H

257 | Hendersonia pallidum Hxl : f%:-OH

258 | Hendersonia viride ' Hxl : 15-0OH

258 | Iyphaloma sp. Hxl : 15¢-OH

260 | Lewzites ableting Hxl : 154-0H

261 | Leptosphacria maculans Hxl @ 17e-0H

262 | Lichtheimia wrymbi.l’i'ra. Hxl : 1-OH, 143-OH

263 | Lichtheimia ramisa Hxl : Te-OH, 13-0H

264 | Laphetricis martimii Hxl @ 7¢:-0OH

265 | Mvlanaspora parasitica Hxl @ 17e-OH

266 | Microvoncus detydrogenans G 330H - 3-CO

287 | Micrmmenospera chafea o t2

268 | Mortierefla alpiina Hxl : +0H

«

Chi Lichthennia Qi (i thanh syn. clia chi Absidie v.Ticgh, (Ainsworth v Cs. 1971),

Chu Homnodendmm da tnd thimh syn, cia chi Cladosporiien Link ex 1r. (Ainsworth vi Cs, 1971,
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1 2 3
269 | Mortierclla baiureri Hxl : +OH
270 | Mortiercila candelsbrum Mxt : +HOH
2n Mortiercia marburgensis Hxt : 1-OH
272 | Monticrella polycephala . Hxi: +OH
273 | Morticrella pusifia var.isobellina Hxl : +OH
274 | Mortierclla tuberosa Hxl : +OH ®
275 | Moarticrella zonata Hxl : +OH
276 | Mucor adriaticus Hxl : 88-OH, 1a-OH
277 | Mucor adventitius Hxl ; 88-OH, fle-OH
278 | Mucor angulisporus Hxl : 63-0OH, Tr-OH
280 | Mucor berofinensis Hxl : 68-OH
281 Mucor buntingii Hxl : 6f-0H
282 Mucor circinelioides Hxl : BA-OH
283 | Mucor corymbifer Hx) : 68-OH, 4-OH
284 | Mucor dimorphosporus Hxl : 64-CH
285 | Mucor dubius Hxl : 63-OH, 1%:-0OH
286 Mucor crectus Hxl : 68-OH, tz-OH
287 | Mucor genevensis Hxl : 63-OH, 1e-OH, 13-0OH
288 | Mucor globosus Hx! : 68-OH, t:-0H, 13-OH
289 | Mucor griseo-cyanus Hxl  See-OH, 14ee-0H
Ep : 1der-15c
Hxl : 7e-OH, 14e-OH
290 | Mucor guillermondii Hxl : 88-OH
291 Mucor hiicinalis Hxl : §8-OH, 11:-OH
292 | Mucor humicola Hxl : 88-OH
293 Mucor fumifis Hxl : 63-CH
294 | Mucor hypochiinus Hxi : 68-0OH
295 | Mucor Javanicus Hxi : 68-OH, 11:-0OH
2968 | Mucor mandshuricus Hxt @ §8-OH, 1lr-0Ok
297 | Mucor microsporus Hxt : 68-OH, the-OH
298 | Mucor mucedo (+) Hxi : 68-OH, 1h:-OH, 4a-OH
’ Cl: 7-20
299 | Mucor muronan Hxi : 63-OH
300 | Mucor parasiticus Hxt : 58-OH, 88-0H, 78-OH
9e-OH, Te-OH, 1e-OH
Ep : e, 15«
O 3E0H - 3C0
K| Mucor pirfiformis Hxl : 68-OH
302 | Mucor plumbens Hx) ; 68-OH, fk-OH
303 | Mucor pusiflus Hxl : 68-OH, 1:-QH, 18-0H
304 Mucor racemosus {(4) Hxl : 63-OH, Te-OH
308 Mucor ramamianus Hxl : 65-OH, 1:-OH
306 Mucor rouxianius Hxl : 85-OH, 1:-OH
307 Mucor varians Hxl : 65-OH
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Bing 2.19. (1iép)

1 2 3
308 | Mycobacrerium berfinensis Hxl : 14-OH
D:w2
309 | Mycobacterium butyricum Hxl : -0
D: e
30 | Mycabacterium Havim D2
R : 20CC - 208-OH
Cl: 1720
an Mycobacterium fortuitum D:+2
Ar
Sp: B
a2 Mycebacterium fricdmarii D: t2
Hxl @ 14-0OH
313 Mycabacteriim lacticola D: 12
Hxt : 14e-OH .
R 20CO - 208-0H
314 Mycabacrcrium phict D2
s Hxl : #4¢-OH
5 | Mycobacterium ranac D:t2
Hxl 1 4er-OM4
Va3 Mycabacterium rhodochrous D: 2
;: 0 : 33-0H » 3CO, 208-OH~ 20-CO
Cl : 20.27
Ar :
Sp B
317 | Mycobacterium rubropertinctum D:t+2
318 | Mycobacrerivm smegmatis D12
Ar :
Hxl : 14¢-0H
: Sp:8
T 319 | Mycobacrerium sp. D:2
Hxl @ ¥a-OH
O : 36-0H = 3.CO
R : 2000 - 206-OH
320 | Mycohacierium thamnapheos D: 12
' Hxl @ 44e-0OH
321 | Mycobacterium tbercuiosis D:12
Ar :
Sp . B
Hxl : Wee-OH
322 | Mycocladus hyalinus” Hxl : tee-OH, 13-OH
323 | Mycobacrerium roridum (+) Hxt : Tee-OM
324 | Naematoloma sublateritivm” Hxl : 68-OM, %a-OH

* Chi Mycocladus Beauv. dA ird thanh syn. cia chi Absidia v, Ticyh

Chi ‘Nemaoloma Karst. da rd thanh syn ol chi ikpholoma Fr. (Kummer) (Ainsworth viy Cs.,

1971)
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1 2
325 | Newrospora crassa Hx! @ Sa-OH
326 | Newrospora sitophila Hx : 1.-0OH
327 | Migrospora oryzae (+) Hxl : 1e-OH, 155-OH
328 | Nigrospors sp. Hod @ Tee-OH, 153-0H
329 | Nigrospora sphaerica (+) Hil : Ma-OH, 156-OH
O 380H - 3-CO
330 | Mocardia asteroides D: %2
33t | Nocardia aurantia D: 12
332 | Nocardia Packwelii D: 12
333 | Mocardi braziticnsis D2
334 | Nacardia caviac D2
335 Nacardia vocliaca D:t+2
336 Nocardia canvolura D:12
337 | Nocardia corallina D:t2
Hxl @ 9e-0OH
Cl 720
338 | Mocardia cuniculi D:12
339 | Nocardia crythropolis R 5 B i
340 MNacardia larcinica 02
341 Necardia tonmica 0.2
342 | Nuocardia gardneri D:t2
343 | Necardia globerula D2
344 | Nacardia leishmanii D %2
45 | Nocardia madurae D t2
346 Nacardia minima b2
347 | Nocardia opaca D2
348 | Nacardia polychromagenes D: 12
349 Neocardia restrictiis D2
Ar
Sp:B
Hxl : Se-0H
350 | Nocardia rubra b:t2
351 Nocardia salmonicolor D:t+2
352 | Mocardia sp, D: 2
Ar :
Sp:. B
Hxl : Qe-OH
Cl . 17-20
0 ! 3x0H - 3-CO
353 | Macardia sylvaditera D: 12
354 Nacardia transvalcnsis D:12
355 | Ophivbolus heepotric hus Hxl : 2+0H
012
356 | Ophiobodus miyabeanivs D: %2
357 Ophinbodus sp. Hxl : 21-0H
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1 2 3
388 | Penicitliun adametzi Cl: 720
359 Pervicillium albidum Cl: 7-20
360 | Penicitlivin asperun Cl: 7-20
35 Peniciltium atramentosum . Hxl . the-OH
362 Penicitlium canescens (+) Cl: 17-20
363 Penicitlium citrea-viride (+) Cl . 1720
364 Penicilliven citrinunr {+) Cl . 7-20
385 Penicillium commune Hxl @ te-OH
366 | Peniciltiuim corylophilum {+} Cl:17-20

Hxl : theeOH
367 Penicitiium cyancolisfom Cl: 720
368 Peniciltium cyclopians CI-Gl :
369 | Penicittium daleac c 1720
370 Penicittium decumbens {+) Cl: 1720
kYl Ponicitlium diversum Hxl @ 155-0H
72 | Penicilfivm cgyptacewn G w20
ar3 Peniciltive hrlichis Hxl @ Te-OH
374 Pemciltlium freguentans (+) ’ Ct: 720
375 Poicitfium tuscum Cl: 17-20
376 Penicillivm godiewskii Cl : 7-20
377y Penicillium chrysogenum (4) Cl: 720
o 0 : 3O0H » 30O
Hxl : er-OH
: CLGl :
378 Penicitlivm implicatum (+) Cl: 720
379 FPemicithivm danthincllum (+) Cl: 1720
380 Penicittive Javaricum (+) Cl: w20

381 | Peniciltiim Jensemi {+) Q720
382 | Peniciftivn hapuscinskii G 17-20
383 Peniciflium fifaciaum (+) Cl: 720

R : 20-CO - 208-OH
Hxl : Wee-OH
384 Pewicitiium Wvidum (+) Cl: 17-20
385 | Penicillivm mclearginum Cl : 7-20
86 Penicitliven melinii Cl: 7-20
387 Penicillivm miczynskii (+) Cl: 720
388 | Penicitfiuvn multicofor (+) Cl: 720
388 | Penicillium nalgiovensis (+) Cl : 1720
390 | Peniciltivm nigricans Cl: 720
feie ) Peniciflium notarem (+) Cl : 7-20
Hxt : 15:-0OH
392 Penicillium achro-chiorum Cl: 7-20
393 Penicillium oxalican (+) Hxl : Tee-OH
384 | Penicillium parvum C : w20
L395 Penicitfium piscarium Cl ;1720
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1 2 3
396 | Penicillium psitacinmui Cl: 7-20
kg Penicitfium pulvillonim Cli . 7-20
398 | Pewiciliium purpurcscens Cl: 720
399 | Pewicilfium pusilhum Q720
400 | Peniciftium raciborskii Cl.: 720
4 Peniciflium raistrickii (+} Ct o 7-20
402 Peniciflivm restrictum Cl: 720
403 Penicilfigm restriculosum Cl . 7-20
404 | Pemicithum mgulosum (+) Hx! : 1B8-OH
405 Penicillium sclerotiorum Cl . 7-20
406 Penicillium simplicissimm  [+} Cl: 1720
407 | Penicillium soppi Cl ;. 17-20
408 | Penicillium sp. Cl : 17-20Hxl : 28-OM. 65-OH, 1x-OH
. 128-0H, 15«-OH, 153-CH
408 Peniciffinm spinutosum {+) Cl : 17-20
an Peniciflium steckii (4) ¢l 17-20
L1l Ponicilfium subalterititim Gl . 17-20
412 Penicitlium tardum {¥) Hxt : The-OH, 154-0H
413 Penicithium torlikowski [+) Qo 17-20
Cl: 720
414 | Penicillium thamii (+) Hxi @ 18-OH
415 Penicittium urticae Hxl : 15-OH
416 Pesralosia focdans Hxl : 1%:-OH
497 Pestaloria fumcra Hxl : 16er-0H
418 Pesiglotia rovenace Hxl = The-OH
419 Pestaloria sp. Hxi : the-OH
420 Peziza specics Hxl : 7e-OH
421 Pheme sp. Mxl : T3-OH
422 | Phycomyces biokeslcanus Hxt : 68-OH, 7a-OH, 78-0H
5f-OH
Ep : W, 15
423 | Phycamyies blakesicanus - theobromatis Hxt : 68-OH, te-OH
424 | Phycomyccs nifens Hxl : 63-0H
425 | Pleospora gacumanii Hxl : ¥a-OH
426 | Polyporus vineabarinus Hx : 68-OH, 14a-OH, 158-0H
427 | Polyperus tulipiterus Hxl : 68-OH, ¥a-OH, 155-0H
428 | Poria cocos Hxl : 68-OH, #a-OH, 158-OH
429 Prenamincobacier altboflavim D: 12
430 Proraminabacter nibrim D12
431 Proactinomyces erythropolrs 0 : 3304 -~ 3-CO
432 Progautininnyces foscis Hxl : 7e-OH
O : 3304 - 300
433 | Proarinemyecs sp. 0 : 33-OH - 3.CC
Cl: 720
434 Protoahsidia akesteana Hx}t @ 1e=-0H
435 | Pscudodiphteria bacilli 0 : 78-0H - 17-CO
3p-0H - 3-.CO
436 Psctecdemionas boren opolis Hxl : 13-0H
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1 2 3
437 | Pscudomonas dacumhae 0:12
438 | Pseudomonas fMuorescens A : 20CO - 208-OH
439 | Pscudomonas marcescens . DL 12
440 | Pseudomonas ofevorais D2

R : 20-CO — 203-CH
441 | Pseudomonas sp. Hx! ; 1-OH

R : 20-CO - 208-OH

442

443

444
445
446
447
448

449
450
451
452
453
454
455
456

457
458
459

Pseudomonas festosteroni

Pycnoduothis sp.

Pycoosporium. Sp.
Rhizactomia ferrigens

Rivzocronia sofani
Rhizoctonia sp. {+)
Ritizapus ardizis

Riizopus cambodlac
Riizapus cetui
Ritizopus delemar
Rhizopus nensis
Rhizopus laponicus
Riizopus kazamensis
Ririzepus nidulans
Rhizopus wigricans (+}

Ritizopus oryzae (+}
Rhizopus pygrracis

Riizopis rottexis

Ririzpus shamghiaionses

| Riricoptis sp.
]= th.?tlpu_\ NS

V Rhizopas tonkinesis
1

D
0

0.
0
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, 0
Hxi

Hxl

Hxl @

Hxl

Haxi
Hxl

Hax!

Hxl

Ar
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Hxl :

Hxl
Hx!

+2

3504 ~ 3CO
78-OH ~ 17-CO

+2

38.0H ~ 3CO
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B

+2

3f-OH - 3-C0

¢ twe-0OH
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- +OH, 64-04
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22-0H

. 64-OH, he-OH
. §B-OH, Thc-OH, 13-OH

;D MeOH - GO
Hxl :
Hxj :
Hxl
Hxl

B4-OH, Te-OH
6(-OH, Tke-OH
66-0H, Tr-OH
6(3-OH, T e-OH
. 6p-0H
74-0H
-0
W3-OH

6f3-OH, T-OH
si-0OH
. §-OH, T-OH

- §3-OH, Tee-OH

© 7-OH. 73-OH. 68-0H

T 720

| 6R-OH. Tue-On




Bdng 2.19. (1i€p)

1 2 3
4684 | Rhizopus tritici Hx! : §8-0H ti-OH
485 | Rhadoscprdia sp. Hxl @ 18-OM
466 | Rhivdetondla glutinis R : 20-CO - 20«-0OH
467 | Rhodoiwruls longissima R : 20-CO » 208-OH =
468 | saccharomyces cerevisise (4) R : 17-CO -~ 774-OH

3-CO - 3«0OH
3.C0 - 33-CH
Hdg : 1-2
469 | Saccharemyoes fragilis R . 7£L0 - 178-CH
E : 78-OH
470 | Saccharomyoes pastoraing Hxl : 18-0H
471 Saunsevicria nylanica D: 2
Hdg : +2
472 Scenedesiis Sp. Hxl : 88-OH, t-OH, 153-0H
473 | sdleroninda fructicols Hxl @ 21-OH
474 | MSclerorinia libertiana Hxl : 28-0OH, t:-CH, 13-0OH,
1543-OH
475 | Sclerewinng Sp. Hxl - 28-0OH
476 | Sclororium Rydropiilum Hxi : 68-OH, Tk-OH, 154-0H
477 Sepromyxa avs uli D12
478 Scpramyxa altinis 012
Ar .
Cl 1 17-20
479 SUpTOMmyxd Corid D12
480 \optomyxa selicina o2
481 Sepleunyxa hilashed D: 12
482 Serratia plymatiicum D:12.
483 Spirc aria simplicissina Hxl : 154-0H
484 \proana sp. Hxl : 158-OH
485 | Spondylodfadivg sp Hxl @ 1§3-OH
486 Sprorcddinga minima. Hxl : 174-0H
487 Sprrornie minima Hxl : 175-0OH
488 Sporoirichum Bombydinm Hx! : 143-0OH
489 ! Sporotddiim opigacam Hxl : 1¥-OH
’ D t2
480 Spasktrichume guowgerori R : 20-CO - 200-OH
491 Sperratrichume stiplircsens Hxl - 1§3-OH
492 | Stachylidivn bivolor Hxl ¢ Th-OH. 19-OH,
14:¢-OH
493 stac fiyfidisen theobromae Hx © The-OH. 193-0H
454 Stercrm Lasciattan D12
R : 2CO - 205-OH

o Chy Aporoduria Tank Ji o thanh syn. coa Savgivey Phree ox i

Chi Stachvlidien Fink ox Feo diowd think syn, cun Spodviocladicem Mart. (Ainswarth va Cs

T
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Bdng 2.19. (tép)

1 2 3
495 | Strepromyces achromogenes Hxl : ¥6a-OH
496 | Srrepromyces albus 0 : 7504 - 177-CO
R : 20-CO - 208-OH
7-C0 - 173-0H
497 | Streptomyces annulatus Hxl | 16e-OH
498 Strepromyces antibiticus D: 12
499 Streptomyces avrenfacivns Hxl @ 63-0H, 9e-OH
C: 3p-0H - 300
500 | Strepromyces avrcus R : 300 - 38-0H
Hx} : 150-OH, 16.-OH
501 Streptomyces bobiliace D12
802 | Strepromnyces coclicalor R 20-CO - 208-0H
503 | Streptomyces diastaticus R : 20-CO - 208-OH
Hx! : 16¢:-OH
504 Streptomyces diastochromegeres Hx! : 68-OH
505 Strepromnyces fimicarius Hxi ; 6.-0OH
506 Streptamiyces tlaveolus Hxl : ¥6-OH
507 Strepromyces flavogriseus R : 20-CO - 204-01
508 | Srepromyces fradiac Hxl : 68-0H,
T e-OH, 13-OH
0 : 3-0H » 3-CO
508 Strepiennyces gelaticus D78
C : 3+0H - 3-CO
26-0OH - 12:C0
510 Strepromyces griscocarios Hxl : 63-OH
L33 Streptennyocs griscoltitein Hx| ; 16-0OH
512 SHCPIORI CS Priscls Hxl : %-OH
0 3808 - 3CO
R : 20-CO + 203-OH
3-CO - 34-0H
Hog @ 45
513 Strepropiy cs hafstedii Hxl : 16e-OH
514 SMrcpromyoes fiydrogenans R . 20-CO - 208-OH
515 Streptenye s «Sirysomatius Mxl : 16:-OH
5% Sreoptoyos favendulae D:12
Cl 17-20
R : 20-CO - 204-0H
517 Strcptomyces Hipmanii Hxt @ 16¢:-0H
518 Stropremyes micdiovidicus Hxi @ 8e-0OH
5% Srepromyces pricrotfavaa Hxl @ 16e:-OH
520 | Strepromyces offvacens Hxl @ 16¢-OH
D:12
a1 Streptomiye s ofivochromaogenes 012
522 SEFCINEHNIN S PRFVIES Hxl : 16e-0OH
533 Strepromtyocs phavochremogenes Hx! @ 16:-0OH
524 SMFCPHOY S pUEpeociromogeises Hxt : ¥6e-OH
525 SHFCPtTIYe 5 FIRROSHS Hxl - 6-OH
O 3p-OH - 3-CO
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Bang 2.19. (1iép)

1 2 3
526 SHCPIAYCES FOSCOCHTOMNenes Hxl : 2p3-OH
16¢:-OH, 20§3-OH
R - 20-CO - 20-OH
527 | Strcptamyccs rigersensis Hxl : 16:-OH
528 Sprophomyoes Sp. Hxl : 2#-0H. g3-OH
529 | Streprosyes suipliirens W3-OH. 16-0H
530 SMroptomyces vore Q- H0H - 3CO :
531 Streptenityn o5 virid R 3C0O » -0
532 Sy Upltatastrien ciercie Hdg . 4-5
533 Spire cpiralasteasnt raccnostm () Haxl 0 16:-0OH
i Hx! * 16:-OH
534 Syire cphiales prodosa Hxl @ 16.-OH
535 Thamidiam cleyans ' Hxl . 14-0OH
Hul @ §4-0H, 7¢-OH. Ter-OM
536 | Thiclavia rorricola i ty3-OH, 14:.0H. 154-0H !
537 Tivghemetla ¢ y.ff'ndrra.spura. Hal  160-OH. :
538 Ticghomella hyalospors Hxl : 17.--OH |-
539 Tiriegitemichia sp. Hxl . 17e-0H. 1-OH |
540 Ticghemeita spinosa Hxl ;o 17004 :
541 Trickhesderma albarm S Hxb o 17 OH !
542 Trichenforma ylatoun Hxl - 17.:-0OH i
E. 21 ,
543 Trichoderma konigid (+) Hxl - 17:-0OH |
544 | Trivhaderma fignorum Hxl . 17.-OH !
545 Frichienderma narces | Hxl @ 170OH
548 Frivhendering vigrovirens | Hxl @ 17-0H
547 Trichiodermea nnhergs CHxl o 17e-OH
548 Trivhendenna Sp. Hxl - 17:-0OH .
549 Trithoderma viride [+) Hxl -~ 17::-0OH. 1v:-0OH :
550 Frichtenmroannas gatfinae R 17:-0OH I
551 Trivfiothes e arehiciapin Hxl - #.-OH \
552 Fricirotied s candidum Hxi @ 17:-OH !
553 Trschothoecium plasmoparae L Hx| * 17e-0OH
564 | Trichricciunt podybrodim FHxl - 170e-0OH ‘
555 ‘ frichothocimm  roscton (4] :. Hxl  G#-0H, Tk-0H, iy-0OH !
! i Wee-OH. 17..-0OH ‘
} o noH ~ 1Co -;
556 : Winltieng i 2 gfetemiiee:s ; Hxl . 63-0H |
! i % --OH 7
) O ®:OH » &CO |
557 | Xylarrd s ivs PHxl o -0OH f3-0H 7i8-0H, 158-0H '
BSR | Zygorfiyre fis dictorogiain cHxb L g OH 1e-OHL 13-0H |
: L O 1h0H - TCO |
559 1 Jygeerierc by poefion | Hxt  &3-0H. The-OH 113-OH i
. BBO - Fepothiyprdvey vridlvoon : Hxl o 63-OH |
(I T - . : A . —

Chi frednntfs Boerl of de Toni da g thanl syn e chi cdbsedia Vo Tiegh, {Asworth vir Os.
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Churong 1T

Vi NAM DUNG TRONG CONG NGHE SINH HOC

Cong nghé sinh hoc 1a mét nganh khoa hoe midi nhon cia thé gidi
& cudi thé ky 20 va th& ky tiép theo, va cling da duge xdc dinh 13 mét
trong vai nganh khoa hoc uu tién phdt tri€n cia nude ta trong nhiing
nam tgi.

Cong nghé sinh hoc hién nay tiép thu va su dung kign thic caa
nhigu nganh va chuyén nganh khoa hoe k§ thudt khace nhau, trude hét
cdc chuyén nginh cfia sinh hoe, vA cda cA hda hoc, vat ly, todan, v.v. dé&
khai thdc, s dung nang luc cua t& bao sinh vat, cua phan td cdc hap
chat mang théng tin di truygn (ADN, ARN), cac hop chdt cdu truc, sinh
Iy, sinh hda cia t€ bao. Duong nhién viée khai thdc st dung nay, ké ca
ddi voi cac hgp chat tdach chiét khoi té bao, khong tich roi cie hoat dong
séng cua t€ baoc d cdc cd thé sinh vat. Vay du déi tugng khai thac su
dung la d6i tugng nao (phén ti cdc hgp chdt, t&€ bac hay co thé€ sinh
vat) thi ca qud trinh khai thac s dung hay mot giai doan ctia qua trinh
dd, it nhat gian lien vdi mot sinh vat cu thé, hay cing co thé ndi, véi
mdt loai nao dd trong sinh gigi. R6 rang chung ta phai bist chinh xdc
cdc loai nay d€ khai thdac st dung nang lue ndi trén cd hidu qua

Ciang thé, viéc khai thdc s dyng vi ndm trong mot céng nghé sinh
hoc cu thé chi thyc hién dude vdi cdc ching cia mot hay mét s6 loai
vi nim co cac hoat tinh sinh hoc tuong ing. Céng nghé sinh hoc ma vi
nam duge st dung bao gom cac cong nghé enzim, khang sinh, acid hiru
cd. rugu con, acid amin, vitamin, ché bién thuc phdm, ch& bién thic an
gia suic. kich thich t& cay trong, thuéc diét cén trung, bién doéi sinh hoc.

xt ly chat thai, chit doc hai badoc vé méi trudmg.

0O Vit Nam do nhiéu nguyén nhan, viéc khai thac sit dung vi sinh
viat ndi chung vA vi ndm ndi riéng trong cong nghé sinh hoc edn rdt han
ché, nhung tift nhing nam 1960 dén nay, cling da cd nhitng nghién ciu
ti€p can va & vai linh vuce da cd nhung ing dung trong thue t& san xudt,
phuc vu dai sdng. Trong pham vi chuong sich nay, chung to6i trinh bay
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cac loai chi y&éu va cac nhdm phan loai trén loai tuong ing dung trong
cong nghé sinh hoc, dac biét cac nhém phan loai (taxon) di duge su dung,
nghién ciu khai thdc st dung & nudc ta, nhu trén da ndi, d&€ cd thé
khai thac s dung cdc loai vi nAm nay cd higu qua hon.
Vi n&m dung trong coéng nghé sinh hoc & taji liéu nay gom :
Thude nganh phu Ndm tiép hgp (Zygomycotina), cdc chi :
Absidia van Tieghem ]
Mucor Mich. ex Fr.
Rhizopus Ehrenb. ex Corda
Thamnidium Link ex Wallroth
Thudc nganh phu Ndm bét toan (Deuteromycotina), cac chi -
Aspergillus Mich. ex Fr.
Beauveria Vuillemin
Cephalosporium Corda
Fusarium Link ex Fr.
Metarhizium Sorokin
Paecilomyces Bainier

Penicillium Link ex Fr.

1. NAM TIEP HOP DUNG TRONG CONG NGHE SINH HOC

Nganh phu Niam tiép hgp (Zygomycotina) cd khoang 610 loai thudc
115 chi, tdt cd déu la vi mam. Nganh phu nam nay gom 2 lop khac biét
han nhau v& digu kién séng : ldp Nam tidp bgp (Zygomycetes) gdm
khoadng 510 loai, hau hét s6ng hoai sinh trén can (bd Mucorales), mdt so
nhd ky sinh trén con trung, amip hoac giun trén (cac bo Entomophthorales
va Zoopagales), ldp Nédm thich ty (Trichomycetes) gdm khoang 100 loai
sbng ky sinh trén da va Ong titu hda cha nhing déng vat cd vd kitin.

Cdc loai Nam tigp hop duge dung trong coéng nghé sinh hoc khéng
nhigu, chd y&u la mét 36 loai thude cac chi Mucor, Rhizopus duoe dung
lam ngudn amylaza thay phin tinh bt trong lén men rugu, trong cong
nghiép sén xuit dudng glucose, mdt s6 loai khde cd hoat tinh bién déi
sinh hoc duge dung trong cong nghiép sdn xudt mot s6 hgp chit steroid
lam thuée.

Chi Abxidia van Tieghem

Chi Absidiac gom khoang 20 loai Nam tiép hgp. dac trung bdi sy cd
mat cda cdc doan s¢gi ndm bo (stolon) va ré gid (rhizoid). Doan s¢i ndm
bo 14 cac doan s¢gi ndm khi sinh, khong phan nhanh, thang hoac hinh
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cung, phat sinh tif cdc sgi ndm nBn, c6 cdc dau mut cham vao co chit
va phat trién thanh mot s6 sgi rdt ngdn bam vao co chat. Cdc sui rdt
ngin nay goi la ré gia, nom giéng nhu ré cay & cac tham bd ¢ Thue vat
hat kin. Cac nang bao tit kin {(sporangium) moc trén cic doan sgi ndm
bo, khéng moc tif diu mut cia cac doan sgi ndm nay nhu truong hdp
cac loai thude chi Rhizopus. Cdc nang bao ti kin thudng nho, hinh qua
6 va c6 mau ndi (apophysis) hinh phdu & phin gdc nang Cac bao tif
tiép hop (zygosporum) néu cd duge bao boi s¢i thd rdp, cic sdi thé rdp
nay moc tit mot hay tif cd hai soi treo cda hgp tu.

Cac loai thudc chi Absidia phan b8 rong rai & dit, vai loai ua nhiét
{(nhiét dé tang trudng téi wu & 37°C). Mot s6 loai da duge xdc dinh la
cé hoat tinh bién ddi sinh hoe, nhu bi€n d6i digitoxigenin thanh
13-hydroxydigitoxigenin, 78-hydroxydigitoxigenin, progesteron thanh
11a-hydroxyprogesteron, v.v. (xem Chuong 2).

Absidia spinosa Lendner - Khudn lac x6p bong, trdng sau xdm nau.
Nang bao tit kin thanh cum 2-4 chiéc, cufng nang khéng phan nhanh,
thudng ¢ 1 vach ngang 4 gn mdu néi, try nang hinh bin cau. Béo tu
kin hinh tru, dai 4 - 5 gm. Bao ti tié§p hgp hinh gan cau, 50 - 80 um
duang kinh.

Absidia ramoesa (Lindt) Lendner - Khufn lac x0p bong, trang sau xam.
Cudng nang bao ti phan nhanh, khong cd vich ngang. Tru nang mau
xanh nhat hodc tim. Nang bao kin moc vong. Bao tit kin hinh trai xoan
hoac hinh tru, hiu hét 4,8 - 2,8 um. Chua thdy bao ti tiép hop. Nhiét
do tang trudng téi wu 37°C. Cd khad nang gdy bénh trén dong vat
(G.Smith, 1971).

Chi. Mucor Micheli ex Fries

Chi Mucor 13 chi tiéu bidu eia ho Mucoraceae (bé Mucorales), dac
trung bdi hé Sdl nidm khoéng cd cdc doan sm nim bo va ré gid, cdc nang
bao ti kin véi cudng nang phan nhénh hoéc khong phan nhanh, don doc
hay thanh cym, moc tif cac soi ndm. Céc dac di€ém hinh thai (kich thudc,
hinh dang, mau sic, v.v.) cia khudn lac, nang bao td kin va cic bé phan
caa nang, bao t4 kin va bao t& tiép hop (néu cd) dic trung cho mdi loai
ctia chi. : '

Sé lugng loai caa chi Mucor khic nhau tiy theo quan niém phan
loai hoc d6i v6i chi vi n&m nay cia méi tiac gid : Saccardo (1886) 150
loai. Lendner (1908 51 loai, Zycha (1935) 42 loai, Naumov (1939) 88 loai.
Cac chuyén luan phan loai chi Mucor ciia Zycha va Naumov van dugc su
dung, tuy nhién tuy theo quan niém phan loai hoc cua imf_'ii chuyén luén,
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gi6i han phan cach cic lodi khong gifng nhau. Gan day hon, Hesseltine
va Cs. tir nam 1952, va Schipper tit 1973 da nghién ciu phan loai lai
chi Mucor, nhung cac dac di€ém phan loai dung trong nghién ciu vin cha
yéu 13 céc dac diém cla cu quan ginh san vd tinh (nang bao ti kin), do
dé phan loai hoc chi vi ndm nay vin chua o6 nhing déi méi co ban. Cd
thé phan loai hoc chi Mucor can cd chit yéu vao céc dac diém phat sinh
ching loai va cdc dac di€ém hinh théi ciia bao ti tiép hop (bao tu hitu
tinh) sé din dén quan niém v& lodi trong chi vi ném nay vitng chic hon,
va tit d6 phuong phdp dinh loai cing duge #n dinh hon (Schipper, 1973).

Nhidu loai thudc chi Mucor phan bé rong rdi trong d4t, khong khi,
gay moéc cédc san phdm cong nong nghiép. Mot $6 loai cd hoat tinh bién
d6i sinh hoc céc hop chét steroid (phan 16n hydroxy hda & cac vi tri 6f
va 1la). Cac loai M.racemosus, M.tonkinensis duge dung d€ lén men rugu,
thiy phan tinh bét.

Mucor mucedo L.ex Fr.

Khufin lac trén co chéat tu nhién (phan sic vit) mau xam, cd thé
cao t&i 15cm. Trén mdi truong nudi cdy (mél trudng thach - khoai tay,
méi trudng cao men bia), khudn lac cao 2- 3 em. Phin l6n nang bao ti
kin hinh ciu, gan cau, 100 - 200 ym dudng kinh, mau x4m, xdm néu,
c6 gai. Tru nang hinh trai xoan, hinh elip, 160 x 125 um, hoac hinh try,
hinh gan elip, 85 x 53 um, Bao tu kin hinh tru, hinh elip, dai 6 - 13
um. Cubng nang khong phan nhanh, dai 2 - 3 cm, cuSng nang phan
nhanh ngin hc;n. Tao thanh bao tu ti€p hgp. Phan lap tir tai ligu gidy
lyu trit, vai san ph&m khdc d Viét Nam.

Mucor racemosus Fres,

Khugn lac trén moi trubng cao men bia mau xdm, xém naAu, xOp
béng, cao dusi 1 cm. Cudng nang khong phan nhénh, sau phan nhénh
khong deu. Nang bao ti kin hinh chu, phdn lon trong khoang 20 - 70
um duong kinh., V6 nang sAn sii, vi tung mang. Try nang hinh tréi
xoan, hinh qua 1& elip, ¢ phin phy bao quanh g6c do vd nang khi vd
cdn sot lai. Bao td kin phln lon hinh elip, 6-10 x 5-8 um. Bac ti &o
¢6 nhidu trén cde soi ndm khi sinh, trén cd cubng nang, hinh c&u, hinh
tring, v.v., phan ldn 10 - 20 pm dudng kinh, khong mau hodc mau vang,
nhin. Tao thanh bao ti tiép hop (hiém). Phan lap tit banh men rugu cd
truyén va mot s6 san phdm khac & Viét Nam (hinh 3.1).
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Bing 3.7. Khia dinh loai ledi Mucor mucedo va cac loai lan cin (Cac loai
cé nang bio til kin lin, d > 0 um)
(Theo M.A.A Schipper, 1974

1 Khudn lac thudng chi cac 1 mm .
. ‘Mabigarensis 85.¢1 BRMehrotra
1 Khuin lac cao hon 1 mm
2 Bao tJ kin hiph chu gan chu khi nudl cdy ndm & 20°C, hish elip khi nudi
cidy ¢ 0°C
. M.srictus Hagem
2 Hinh dang cua bao hi kin khéng thay d8i véi nhiét dé nudi cdy ndm
3 Bas td kin hinh cdu, gan chu, 4 - 5 um dudng kinh . . .
Mninutus {Baijal et BSMehrotra} Schipper.
3 Bao td kin Kn hdn, thudng hinh elip
4. Try nang hinh tring hay hinh nén
4 Try nang hinh trdng. elip hoZc hinh qud |2

S. Nang bao td kin tdi 400 wn dudng kinh, chidu dai bac td kin trung binh
25 am

. M.plasmaricus  vTiagh.

5. Nang bam W kin & 200 am dudng kinh, bao t! kin thudng dai 75 - 100 um.

Lodi chiu lanh

. M. psychraphifus Milko

€ Loai cufng nang to khdng phan nhanh & phan ngon. tru nang hinh tring,
elip hodc hinh qud &

6 Loa cudng nang to phan nhanb hdp truc tru mang hieh trdng & rét

7 Moc nhanh trén mdi trudng thach caoc men bia, bac ti kin thudng hinh elip.
gai tdi 10 am

. AL piriformn Fischer

7 Moo kém tén méi trudng thach-cao men bia. nang bao t¢ kin hich tru elip
dai 1 14 am

. Moo Lo ex Fr
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8 Nubi cfy trong t8i, khuin lac mau x4m gio, thudng cd nhidu cubng nang
ngin

. M.sarurninus Hagem

8 Nudl cdy trong té, khudn lac mau ndu da bd rit it cudng nang ngdn . . .

. M flavus Bainier

Biang 3.2. Khéa dinh loai cac loai Mucor racemosus va cac loai lan can

(Cac loai c6 nang bao ti kin < 100 um dwing kinh)
(Theo M.A.A.Schipper, 1976)

1 Cufng nang phén nhanh hdg truc. Tru nang hinh elip, hinh tring hodc chu
Bao tI kin elip hay hith chu 4. - 6 wm dudng kinh. nhdn. Hau nhu
khdng c6 bao ti 4o & cudng nang . . .

. M.bainieri Mehrotra et Baijal

B M.ramnisissintis  Samutsevitsch
M.zemares Milko

M.circinciloides v.Tiegh. {fcircinelloides

M.circinelioides ffusitanicus  (Bruderlein)  Schipper

= M.fusitanicus Bruderlein}
M.circinclloides griscocyanus  (Hagem) Schipper (= M.griscoyanys Hagem)
M circinctoides flanssenii (Lendner) Schipper (= AMlJaussenis  Lendener)
1 Cudng nang phan nhanh hdp true, hdp truc khdng dBu va ddn truc. Try
pang elip vdi day cdt phdng. hinh tring hay gin chu Bao td kin elip
réng hodic hinh ciu 8 - 10 gm dudng kinh, nhin hode cé ndt sin Bao
ti 40 ¢d it ho3ic nhigu trén cudng nang

2. Cufing nang phin nhanh hdp tryc nhigu [Bn Cac nhanh dai moc céch nang
bao ti kin tao thanh trudc mdt quiang ngin . . . .

. M.wscus  Bainier
2. Cufng nang phan nhanh hdp truc khéng déu hode ddn truc

3 Bac tl kin hinh cdu, g8n cdu, mau nfu, midt ngodi c6 nhidu chdm RAL it
bac W Ao trén cudng nang . . .

. M.pinmbens Bon,
3. Bao ! kin hinh gin céu hodc elp rdng. mau xam, nhdn Cubng nang cd
nhigu bao tl ao
4 Phan dn bao tJd kin hinh cBu gin ciu .

. Moracemasus Fres.tsphaceesporus {Hagem:  Schipper,
{= Msphaerosporus /lagem)
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4 Bao t! kin hinh elip rong 5
5 Try nang cao tdi 50 xm hod3c hon. Cac nhénh {(don truc} ngén . . |
-« . Mracemosus fracemosus  Fres.
(= M.recemosus Fres)
& Try nang cao & 20 pm. hiém khi cao t8i 40 um. Céc nhanh (ddn tric)
dai . . .
. Moracemosus f.chibinensis (Neophyrova) Schipper

{= M. chibinesis Neophytova)

Chi  Rhizepus Ehrenb. ex Cda.

Chi Rhizopus c6 khodng 10 loai phan bé rong ridi, dac trung bdi heé
s0b nam cd doxn woi ndm bd va 1€ gia nhu trudng hop chi Absidia, nhung
cac nang blo ti kin ¢ chi Rhizopus moc ¢ dau mit céc doan s0i nam
bo, dot dién vai ré gia.

Mot s5 loat cua chi Rhizopus duge dung trong cong nghé bign déi
sinh hoc va trong coéng nghé enzim. Rh.arrhizus bién ddi testosteron va
digitoxigenin Jan lugt thanh 6f-hydroxytestosteron va 76-hydroxytestosteron.
Rh.stolonifer cing thuc hién cdc phan ing hydroxy hda tuong tu, bign déi
progesteron thanh 1la-hydroxytesteron, v.v. Cac loai Rh. taiwanensis,
Rh japonicus phan giai tinh bot. Nhidu loai khde thudc chi ndm nay co
c-amylaza hoae glucoamylaza, hoac ca 2 loai enzim thiy phan tinh bt
niy. Mot hudng nghien ciu lén men rugu hién nay la sd dung ching vi
sinh vat vita cd gen ma héa amylaza, vita cd csc gen ma hda lén men
rugu ethylic. Gen ma hda glucoamylaza ctia loai Rh.oryzae da duge ding
dé chuyén vao t& bao loai nfm men bia (Saccharomyces cerevisiae) va tao

duge cac t€ bao ndm men bia cd thé chuyén hoa tryc tiép tinh bt séng
thanh rugu ethylic (A Toshihito va Cs., 1989),

O Viet Nam, mot s6 ching cta chi Rhizopus da duge tuyén chon d&
san xudt sinh khdi phuc vu chan nudi (D. N. Bich va Ct., 1981). Mot
ching (chung TH3.85) thudc loai Rh.chinensis cd hoat tinh phan giai
cellulose da dugc phan lap ti¥ mét ché ph8m vi sinh vat ding dé ché&
bién rdc thanh théc an chan nudi cta nude ngoai, di duge nghién cdu
dung dé xu ly ric 6 Ha Noi (N.B.Nga va Cs., 1984). Cac loai Rh.artocarpi,
Rh.stolonifer, Rh.oryzae ¢6 & nuéic ta (BX.Dong, 1998).

Rhizopus wrrhizus Fischer - Ré& gid ngan, nhd, mau nhat. Nhigu cudng
nang moc t¥ cac doan soi ndm phéng to khéng cd ré giad. Nang bao tir
kin hinh cau. 100 - 200 sm duong kinh. Bao ti kin nhisu hinh dang,
dai 5 - 7 um.
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Rhizopus oryzae Went et P.Geerlings - Bao tit kin 7 - 9 pm truc lamn,
oho hon bao tit kin cta Rh.stolonifer, cd kha nang sinh trudng & 37 -
40°C. Céc dac diém khdc giéng nhu ¢ lodi Rh.stolonifer dudi day.

Rhizopus stolonifer (Ehrenb.ex Fr) Lindner (Cac tai liéu trudc day &
nude ta vAn dung tén dong nghia cia loai la Rh.nigricans Ehrenb.). Trén
méi truong thach khoai tay va nhidu méi trudng khde, khuin lac phat
trién day hop long sau vai ngay. Cudng nang ihéng, don dge hay thuing
thanh cum, dai 1 - 3 mm, rong 15 - 25 pm. Ré gia mau niu. Nang bao
t% kin hinh cau, tréng sang sau chuyén thanh den khi gia, 120 - 200
um dutng kinh. Bao td kin ¢ nphidu hinh dang (tring, nhiéu canh, gan
eau), 10 - 15 ym truc lén, cd cac khia doc ¢ mat ngoai (hinh 3.2).

Chi Thamnidium Link ex Waliroth

Chi Thamnidium dac trung bdi su co mat cia 2 loai nang bao tu
kin : nang bao ti kin (sporangium) cd kich thude ldn va chia nhigu bao
ti kin, ¢ ngon cudng ngang, Cac nang bac tu kin nhé (sporangiclum
sporangiole) chi ¢ 2 - 12 bao ti kin, & ngon céc nhdnh ngang thudng
o phan gan gdc cla cudng nang.

Loai T.clegans cd hoat tinh hydroxy héa & cdc vi tri 1lla- va 11f-
cta cac hop chét steroid.

100Mm NG OCO 10Hm]

ﬁ ﬁ 10Mm]

Hinh 3.1, Mucor racemosus fracemosus Tres (= M.riucemusus  Fres.)

a- Nung hao tf kin, b- ‘Try pang, o Hao (4 kin, d- Ban ol ao.
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Thamnidium elegans Link ex Fr. - Moc t6t trén nhidu loai moéi
truong, khudn lac ¢d mat dang hat, mau xdm, cao 2 - 3 mm vdi chim
cac nang bao t& kin nhd, sau cudng nang phat trién, dai 10 mm hoac
han, nang & ngon nang bao ti kin, mau nau. Bao tir kin & nang bao ti
kin va nang bao t¥ kin nho giéng nhau, hinh tring, hinh hat dau, 8 -
12 um truc 1on. It gap, thuong hay gap nhat trén thit bi nhiém méc
trong kho lanh.

)
16

Hinh 3.2 Rhizopus stolonifer (1ihrenh.cx Fr.y Lindner

A. Nung bao uf kin. a- Doan sgi ndm bd, b- Nang hao td kin,
¢ Cudng nang, d- RE gid (x50)
% Try nang. a- Try nang, b- Cudng nang, ¢ RBao td kin {x500)

2. NAM BAT TOAN DUNG TRONG CONG NGHE SINH HOC

Nganh phu Nam b4t toan (Deuteromycotina) cd khodng 2600 chi véi
15.000 loai (Hawksworth va ct., 1995), trong do ¢d mdt s8 loai duce dung
rong rai trong cong nghiép san xudt nhitng hop chéat sinh hoe.

O céc loai N&m bat toan, cac dac di€m phéan loai bao gdm cac dac
diém phat sinh hoac hinh thai cua baoc tu tran, b mdy mang bao ti
trin va cac dac di€m hinh thai cua hé s¢gi ndm. Nhu ching ta biét, bao
td tran la loai bao td vd tinh, khéng phai 1a két qua cta cac qua trinh
hitu tinh, nén khéng mang day de cic dac diém phat sinh ching loai.
Mat khac, cang ngay ngudi ta cang tim thay co quan sinh san h{tu tinh
(bao td tui, bao t¥ dadm va cac co quan tudng ng) cua nhidu loai Nim
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bat toan, va khi dd cdc loai ndy véi cic dac difm clia cdc cd quan sinh
san hitu tinh va co quan sinh san vo tinh dugec x&p vao céc nhdm phan
loai thich hgp trong nganh phu Nim tdi (Ascomycotina) hay nganh phu
Nim dam (Basidiomycotina). Tuy nhién cho dén nay Luat quée té vé danh
phap vAn cong nhan tén loai cia cdc loai Nam bit toan vdéi cdc dac diém
chi ciia co quan sinh san vé tinh, titc la cia bao ti trdn va cd quan
mang bao ti dd. Nhu vay mét lodi ndm 6 thé co 2 tén va 2 vi tri
phan loai khac hhau : mét la tén loai Ndm tii hoac NAm dam va dudng
nhién c6 vi tri phan loai trong nganh phu N#m tdi hoac nganh phu Nam
dam va mot 1a tén loai N&m bit toan va ciing cd vi tri phén loai trong
nganh phu Nim bat toan.

Vi loai va chi Nim bdt toan. nhu vita ndi, khong phai 1a loai va chi
thue sy (chi 1a mét giai doan trong chu trinh sdng cla lodi : giai doan
c6 bao ti tran), mot s tac gia khong coi nhom phan loai Nam bdt toan
]a mo6t nhém phan loai chinh thdic trong hé thoéng phén loai hé théng
sinh san cia Ndm (Kendrick 1992, Hawkworth va Ct., 1995, v.v.). Cg l&
vi truyén théng va y nghia thyc tién,, nhiéu tdc gid khae van gitt nhém
phan loai Ndm bit toan trong hé théng phan loai Ndm (Bessey 1950,
Ainsworth va ct, 1973, Moare 1994, v.v.).

Dé dinh loai N4m bsdt toan, hién nay cé 2 hé thong : hé théng phan
loai hinh thai {Saccardo, 1880, 1886) va hé thdong phan loai trude hét can
o vae dac diém phat sinh cia bao tit tran.

Trong hé théng phan loai hinh thdi, cAc nhdm phan loai clng bac
phan cich nhau hoan toan bdi cac dac diém hinh thai cia bio i tran,
bé may bao ti tran, hé sgi ndm. Ldp NaAm bat toan i(Deuteromycetes,
Fungi imperfecti' trong hé thong Saccardo gom 4 bd

Bé Nam tii gia (ba Ta khi khudn, Sphaeropsidalest gébm cac Nam
bat toan cd tui gia (pycnidium! va cd 1 ho (Sphaeropsidaceae) gom cac
joal ky sinh trén thuyc vat.

Bo Nam dia gia (bo Nam dém nau, Melanconiales) gom cac Nam bat
toan cad din gia (acervulus) va clng cd 1 ho (Melanconiaceae! gom cdc loai
ky =inh trén thue vat

Ba Niam bong tMoniliales, Hyphomycetales) gom cac Nam biat toan
khong ed tai gia hoae dia gia, nghia 1a cic gida bao t0 tran (conidiophore)
moe ti edac =0l ndAm khong phan hda., cic sgi ndm khdng tap hgp thanh

cac bo phan dac biét cua hé s~gi pam. gom cae loai vi nam hoai sinh

hoae ky =inh.
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B6 Nim bdt thu (Mycetalia sterilia, Agonomycetales) gom cdc Nim
bit toan khong cd mot dang bao td thuc nao k& ca bao tit tran,

Trong 4 bd nfm trén, bd Nam bong co s6 loai déng nhdt (khoAng
7500 loai) va duge chia lam 4 ho. Ho Nam boéng {Moniliaceae) cd sgi
nam, gid bao tit trén va baoc td tran khong mau hodc mau nhat, gia béo
t tran rdi nhau. Ho Nam bong sdm (Dematiaceae) ciing cé gid bao tu
trin r¥i nhau, nhung sgi ndm hoac.g'ié bao ti trAn hoac bac td tran
hodc ca 3 thanh phAn nay ¢ mau sAim. Ho Nam bd (Stilbaceae) ¢d cac
gida bao t tran dai, hop lai thanh bo gid (synnema, coremium). Ho NAam
dém (Tuberculariaceae) ¢6 cdc gid baoc ti trin ngan, hop lai thanh dém
gia (sporodochium).

Dua vao s§ lugng vach ngan va hinh dang bac tif tran mdi ho duge
chia lam cdc t8 chi (hoac ho phu) nhu : t8 chi Amerosporac 6 bao tu
tran khong ngan vach, t6 chi Didymosporac co bao ti tran 1 vach ngang,
t8 chi Phragmosporae co bao ti tran e 2 hoac trén 2 vach ngang, td
chi Dictyosporae ¢6 bao t{ tran o¢f vach ngang va vach doc, t6 chi
Staurosporae o6 bao ti tran hinh sao, t8 chi Helicosporae ed bao ti tran
hinh xo4n 6c. M6i t6 chi lai duge chia tam 2 phan t8 : phan td
Micronemeae cé gia bao td tran khéng khac soi ndm vé hinh thai (kich
thuée, mau sac, v.v.), phan t8 Macronemeac cd gia bao td trAn phan biét
han vé& hinh thdi véi sdi ndm,

Trong timg td chi hay phan t3, cdc chi NdAm bat toan ngan cich vdi
nhau bdi moét sé dac di€m hinh thai cia bao tu tran, gia bao ti tran
vA hé sgi nam, bdi cdich sip x6p cia bao td tran,

Hé thong Saceardo trude day va hién nay giap cho viée dinh loai
Nam bat toan dé dang. nhanh chong, tuy nhién vi ding mét s6 dau hi¢u
phan loai kém chinh xac, nén thidu d6 tin cdy can thiét & mét s6 nhom
phan leat.

Hé théng phan loai phdt sinh bao ti tran goi tat la hé thong phat
sinh hoan chinh nhdt tit hé¢ théng cia Hughes (19563) dd&i vdi nhdm
Hyphomyeetes cia Nam bat toan.

Trong hé thong phan loai phat sinh, tri loai va chi la nhitng nhdém
phan loai dude thanh 1ap vai nghia la nhung giai doan vo tinh (giai doan
bao tf tran, sfatus conid.) ctia cac nhém phan leai tuong tng d Nam tui
vii Nam dam. nhigu nha ndm hoc khong dung cdac dan vi phan loai chinh

thie trén chi cho ciac nhdm phan loai khdae Nam baty toan
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{Deuteromycetes, Deuteromycotina, Deuteromycota, Deuteromycetia, Fungi
imperfecti) duge chia lam 3 nhom tuong duong véi 3 ldp

Nhdm Hyphomycetes gom cac Ndm bdt toan khéng cd tai gid va dia
gia.

Nhom Coelomycetes gom nhitng Ndm bat toan co tai gid hoac dia
gia. .

Nhdm Agonomycetes gdm nhitng Ndm bédt toan khéng cd bao tli thuc
(bao ti tran).

N m Hyphomycetes chia thanh cdc td chi {tuong duong vdi ho)
(Hughes 1953, Tubaki 1958, Barron 1969, hoac thanh ho (Subramanian

1962}, hoac thanh nhdm phu sau dd la cac té chi (B.X.Dong, 1972} {bang
3.3).

Bing 3.3. Gia thuyét tien hoa cac tip phat sinh cin bio i trfdn va
cic nhom phan loai twing dng cia Hyphomycetes
(B.X.Diong, 1972) (Mii tén chi hdong tién hoa)

Dac diém phat Bao td tran tao Biao t trén do cac Bao i trdn chi do soi
sinh bao td trdn | thanh do sy cit s¢i ndm va cd cia nim (€ bao sinh bao
doan cdc sgi ndm ban thdn cic bao tJ td an phat sinh U
{= nhing yéu t& trdn tao thanh. Ve sdi Nam) tao thanh.
cé sén} nguyén tdc. bao ti Bao tl trin hoan toan
trn vua cd chic ning phin héa lam nhiém
phat tan, via cé chiic vy phat tan, Bao tJ
ndng coa mit & bao trdn don ddc hoic
sinh bao ti tran. Bao thanh chuéi hudng géic
W trdn don déc hosc {bagsipetalix
! thanh chudi hudng
i ngon {acropetal}.
Tip cd ban bao Arthroconidi Proconidi R S Euconidi
W trén ;
= e i
S Uhu bl - Chinr huomg ngon : Cae o BT o v vE phiae ngon chudi. cing mon (chudy
EINORY
Ehud bdng g 0 Uil bao i iean cang A8 phin gic ol diing non ehuai ede nony,
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-Bdng 3.3 (tiép)

Hyphornycetes J
— ]

Theo bang 3.3
cao tit tip ed ban arthroconidi ib
sin, nghia a b
fbao tt tran Ja cac yéu té mdi duge t
t¥ trdn ctia he s0i ndm,
toan, do dd via co chuc nang phat tan,
sinh bao t tran cua sdi ndm),
muc dé phan hda cao nhdt,

tin cia co the nam).

cta nhdm Hyphomycetes ja

Blastohyphomycetidae v
chi

trong cic t6 chi va

nhom. Cac
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Nam bit toan

mic do phan hda cua bao ti tr

nhung cdc bao ti tran nay chua ph

Tip bao tg arthroconidi blagtoconidi aleurioconidi
triin va cae ARTHROCONIDIAE BLASTOCONIDIAE ALEURIOCONIDIAE (18
td chi tudng t8 ehi VI, Hughes {t8 chi 1A, VI, Hughes chi #, Hughes 1953)
ung 1953) 1953 Meristern-aleurioconidi
. botryo-blastocaonic MERISTEM-
BOTRYO- ALEURIOCONIDIAE
BLASTOCONIDIAE {td chi V, Hughes 1953}
{t§ chi 1B, Hughes 1953) phialoconidi
sympoduloconidi PHIALOCONIDIAE
SYMPODULOCONIDIAE {t6 chi IV Hughes 1953)
{t6 chi Il Hughes 1953}
poroconidi
POROCONIDIAE
ftd chi VI, Hughes 1953
Céc phan ARTHROHYPHOD- BLASTORYPHOYCETIDAE EURYPHOMYCETIDAE
nhém cua MYCETIDAE
nhém

(

an cang ngay cing
40 td tran dude tao thanh ti yéu td ¢o
ang cich phan doan cdc sgi ndm), dén tip co ban proconidi
ao thanh, tir cic t& bao sinh bao
ar hda hoan
vita ¢ chic nang cua t& bao

va cudi cing la euconidj (tip co ban co

hi ¢ chue nang duy nhat la chie

Tudng \ing vai 3 tp co ban trén caa b

3 phan nhdém

& Euhyphomycetidae véi cac tg chi

thude nhom Hyphomycetes duge

cic phan nhom nay fedc h:"mg 34. 35, 361

nang ph:t
a0t tran
Arthrohyphomycetidae,
trong titng phan

tap hop



Bing 3.4. Khéa dinh loai cic chi Nim bat toan thudc phan nhém
Arthrohyphomycetidae (nhém Hyphomycetes) eo & Vigt Nam (B.X.Dong 1984)

1 Gi4 bac 10 trin khéng phén héa hinh thai (khdng phén bigt v sdi ndm) Bao W trdn
khong mau, khbng ngdn véch, nhdn, thufc tip arthroconidi . . .

. Geotrichum Link  ex Pers.

2. Gi4 bdo tI trn phdn héa hinh thdi ré rét. Baa tJ trdn khdng mau, mau vang da
cam khi ty lai thanh khdi, khong ngén véch, trong cing mot chudi ngdn céch nhau
bé cac doan ndi hich try . . .

.. Ambiyusporim Fres.

Bing 1.5. Khéa dinh loai cac chi NAm bat toan thujc phan nhiém
Blastohyphomycetidae (nhém Hyphomycetes) ¢6 & Viét Nam (B.X.Dong 1984)

1 Bao 1l trin khéng tao thanh qua céc I8 nhd trén vach cia cdc 1€ bao

sinh bao I trén 2
1 Bac tJ trBn tao thanh qua 1& nhd trén véch cla céc ¥ bao sich bao

trin (t8 chi Poroconidiae) ’ 13
2 Bao 1 trin ddn ddc, tac thanh dbng thdi trén céc gai nhé ¢ vach ngodi

cua cic tE bac sinh bao tJ trAn [t6 chi Botryoblastoconidiae) 3
2. Bao t0 tr3n tao thanh chudi hudng ngon (18 chi Blastoconidias) 5

3 Gi4 bao t0 frAn tifp tuc tang tudng qua dinh ci Nhisu bao ti trdn ddn
déc trén bong hinh cBu & dinh gid va 4 mdt s dét trén g4 Bao ti
trAn khong ngdn véch . . .

. Gonatohorryum  Sace.
3 Gid bao tI tin ngling tang trudng khi bao ti trin di dude tao thanh trén
t8 bao sinh bac ti trd3n & dinh 4

4. Gid bao tI trn phén nhanh khéng d8u nhidu [An. T8 bac sinh bac ! frén
phBng tharh beng hinh ciu & dinh c4c nhénh. Bao tU tran khéng ngan
vach . . . .

. Bomytis Mich. ex Fr.

4 Gia bac t! whn phan nhanh theo kidu chia ddi nhigu [in & phin ngon T&
bac sinh bac W trAn 1 cac nhanh khdng phBng thanh bong. Bao ti trén
khéng ngdn véch . . .

. hromelosporium . Cda

-5 Gi4 bac t trSn va 1€ bao sinh bao ti triin khGng phé&n hdéa hinh thdi. Bao

td trin khéng ngan wvach thanh chudi ngin .

.. Aurcishasicium Viala et Boyer

5 (i4 bac tU trdn hay 18 bao sinh bao ti trdn phan hda it hay nhigu 8§
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6 Bac i tAn khéng mau holic mau nhat
6. Bao ti trin mau sim

7 Gi4 bao ti trdn mau sdm, phan nhanh theo ki€u Peniciium. Baeo td tran
khdng ngan vach, nhBy, thanh khdi cdu . . .

. Hapiographium  Berket Br

7 Gia4 bao ti trAn khong mau. phan nhanh khong déy. Bao i trin khéng
ngin véch, thanh chudi . . .

. Monitiz Persemend Sacc.
8 Bao td tran khéng ngin vach
8 Bao t trin bao gif clng ngan véach

o T4 bao sinh bio W tAn khong phdng to thanh hinh cBu, phan nhanh &

dinh hoic khéng Bao ti trBn khéng ngdn vach hodc cd vach ngang . . .

. Cladosporiam Link - ex, Fr.
g Té pao simh bao ti tran {§ dinh g4 bao 1 trin) hinh clu

4 T& bao sinh bao i tr&n I4 dinh gid phdng to, tac thanh 2 - 3 chui bao
% tan & phin dich. Soi cdng (seta) mau ndu . . .
. Laceflinopsis  Subramanian

Il

1. Nhigu 1§ bao sinh bac ti trdn trén dinh gid phbng to, mdi & bao tao
thanh mdt chubi bao iU trén. Khéng cé si cing . . .

. Periconia Tode ex Fr.

1 Bao t trin thudng chi ¢& mdt vach ngang. Gid bao t0 trEn khdng phan
nharh

. Bispore Cda.
W Bac W trAn thudng c6 rhidu vach ngang

v Bao 1 tin ¢ mAt hodc nhidu vach ngang M3 bio trin trong chubi
c6 mdt phan phy hinh ciu & gfc . . .

. Bahusandhika Subramanian.

1> Bao ti tran thubng co 2 véach ngang tré lén. Cac bao W trin trong chudi
lign nhau .

. Sepropena Cda
13 Bao i trdn cd vach ngang
13 Bao 0 tran cd vach ngang va vach doc

'3 Pao nl trAn thuong chi co mét vach ngang. Gid bao ti trdn thudng phan
nhanh

C Iptocow o Grove
Cae ro tan cn nhiga vach ngang

daroon the tmanh chude

1 i

n
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- 18

17.

17.

20.

21

21

22,

22
23

23.

Bao tU trin don dbc¢ hodic thanh chufi ngdn

Chudi bao ti trin gy thanh céc phin khéng dBu. Gi& bao I tran thudng
khéng phén nhinh .

Turuiz Persex Fr.

M3 bao tJ trlin rdi khdi chui rigng bigt Gid bao t trAn thudng phén nhanh

Gid bdo w irin nglng ting trudng khi di tac thirh bao i t3n & dinh
Bao 1 trin trudng thanh tI ngan gbc dén ngn dinh . . |
. Dendryphion Wallroth

Gid bdo W trin ting trudng theo kifu hop tryc. Bdo i trdn trudng thanh
dbng thdi & &t ca cdc ngin

- Derdryphici'a Bubak et Ranojevic

Gi4 bdo ti trdin ngung ting trudng khi d& tao thanh bdo W t3n 3 dinh,
Bao #i trén hinh try hodic gin chiy . . .

. Helminthosporium  Link ex Fr.
Gis bdo Wi trin ting trudng thec kiSu hdp truc

Bao ti trBn hich tru trdn dBu, thdng holic hdi cong, véch day, ngdn gila
thudng I6n nhit . . | ’

. Drechslers Ito

Bao tI tr3n hih thoi, hinh gin chiy, hinh gin chu

. Bao td tdn thuong c6 mdt ngin cong, ngi1 dich hoic ngin gdc hodc ca

hai cé mau nhat r6 rét hdn céc ngin khac . . .

. Curvulgria Boedijn
Bao ti trAn khéng nhdy trén

Bdo 10 trdn cd seo B 18n (6 rét, mau nAu s&m o :;]60 D

.« Exvsporium Link ex Schlechtendal

Bao ti trAn khéng cb seo B 1en 15 rét

Bao ti trAn hinh trdng ho¥c hinh chly, c6 dinh kéo dai thanh phin phu
hinh try hep

. Alternara Nees ex  Wallroth
Bao tJ tr3n hinh gin ciu, dinh tron
Gid bac t& trin ting trudng qua dich o | . .

- Stemiphyfinen Wattroth
Gid bao ti whn tdng trudng thea kidu hgp truc .

- A T dadieen Preuss

7

20

21

22

23



Bdng 3.6, Khéa dinh loal cie chi Nam bat toidn thudc phan nhﬁm
Enhyphomycetidae (nhom Hyphomycetes) cé 8 Vigt Nam (B.X.Ddng 1984)

1 Gid bdo ti trBn tdng trudng theo kifu hop tryc. Bao tJ tdin don ddc {16
chi  Sympodulacenidiacy

1 Gi4 bae td trdn khéng ting trudng theo kidu hop truc
2 Bao tw trAn hinh elip, tao thanh bdi cic vdng xodn . . |
. Helicoon Margan

2 Bao ti trdn khdng tao thanh bdi cac vong xodn
3. Gia bao tf trén khémg mau hodc mau nhat
3 Gid bao td tr3n hoc bao U trln hodic cd hai mau sdm
4. Bio td trAn khéng ngidn vich
4 Bao t trBn ngdn vach
§. Khdng o6 gia bao tJ trin hodic nfu cd g4 bao tI trin khdng phén nhanrh
5 Gid bao td thn phén phdnh hodc mang  oun té bao sinh bao W trdn 4 dinh
6 T& bao sinh bao W wdn khdng tao thanh gai khi tdng trudng . . .

. Sporuthriz Hektoen et Perkins

6. Té bao sinh bao ti tBn (phin ngon gi4 bdo td trkn) tao thanh gai khi
tang trudng . . .

. Apicethun Nicot et Roguebert
7. Té bao sinh bdo ti trin c6 phan gdc phinh to . . .
. . Reawveria  Vuil
7. Té bao sinh bio td trén thing hodc thon din

8 Bao ti tan hinh con quay. C6 sgi cdng hofic dinh gi4 bién o8 thanh sdi
cdng

. fefiranietta Subramanian
8 Bao t trAan hmh phn cdBu Khéng cb sdi cdng . . .

. Frinrachium  Limber

9 Bao t win cd mdt vach ngang vé 2 ngln khéng dbu Gia bao ti tran
thuong dai . . .

. Arthrobomrys . CGda.

9. Bao tI trin c& 1 hodic nhidu véch ngang Gid bao tJ tdn thudng ngin =

. Dacrylaria Sace.
0. Bac t wan khéng ngdn vich

10. Bag i trAn ngdn vach

f4R

-~ o o o B
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Bac t trAn hodn todn khing ngidn vich, cong hinh WG Kdm. Gis bao W
trin khdng ngln véch . . .

Bao td
vach

. Bao
. Bao
. Bao

. Bao

. Bao

. Bao

. Béo
td

W

tf

Y

W

. Mdricila Nelsan et Wihelm

trAn A& khi c6 vach ngang. hinh efp thdng. Gi4 bao t! trin ngin

trén

trén

trin

triin

trén

tran
trén

. Veronaca Cifet Mont. (in part)

cd mét vach ngang .
c6 nhidu vach ngang
cong, khdng mau. Co sg cdng . . .
. Neta Shearer et Crane
thdng, mau sém. Khéng cé soi cing . . .

. Cordana Preuss

cong, khbng mau. Gid bdo t¢ trin mau ndu . . .

. Plevrothecium  Hohnel
thing

khéng mau, ddn dbc doc theo phln ngen nhénh cua gid bao

trdn . . .

. Veronaca Cifet Mont. (in part)

. Baa tJ trin mau ndu nhat. ddn ddc, s&t nhau & phin dinh gid bao tu
trAn, trén cac gai nhd . . .

o Plearaphragmism Costantin

. Bado td trBn don dbc ({8 chi Alcwroconidiac)

. Bao td trin thanh chuBi hofic kh& hinh cBu ¢ midng & bdo sinh bao I
trn (18 chi Phisloconidiac, 18 chi Anneclfoconidiac)

. Bao t trAn hinh xodn ¢

. Hclicosporium  CGNees

. Baa td trAn cé hinh dang khic hinh xodn &

. Gia bao tJ trin vA bdo tI trBn kh8ng mau (mau nhat)

. Gia bdo W trén hodic bao t! thn hodic cd hai ¢6 mau sBm

). Bda tJ tr@n khéng ngin véch

). Bidg tJ tr8n ngln vach

0. Gid bao W trdn khéng phSin hoa hich thal, cé thd o6 dbng thdi bac 1
trin thube tp arthroconmidi . . .

0. Gia bao td trlin phin héa hinh théi, chi cé bio td trdn thude tip alewioconic . . .

. Chrysosporiuvm Cda,

. Spororichum Link ex Fr,

39

19
23
20
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21 Bao 10 thn hioh ghn try, c6 O - 2 véch ngang, khdng ¢6 ngdn nao hinh
chu . . .

. Scr))‘ewba;sidium Abbott
21 Bao t! trlin cd 1 vdch ngang, ngin dinb hinh chu 22
22, Bao 10 t#n c6 ngan dinh hinh cBu, ngdn gbc hinh nda chu . . .
. Mycogone Link ex Chevalier
22. Bao W tAn cé ngdn dinh hinh gin clu {véch ngang thing) ngan g8c hnh

non
. Chlamydomyces Bainier
23 Bao t0 trin khdng ngin vach 24
23. Bac td trin ngdn vach 32
24 Bao t trin hinh chu 25
24. Bao t trn khéng c6 hinh dang trén 29

25 Gid bao t0 tran cé phdn ngon (18 bio sinh bao tI rAn) phdng to hinh
tring. Bao tI trin maAy den . . .

. Nigrespora  Zimmerrnann
25 Gia bao td trin khdng nhu trén 26
26. Bao tU trdn c6 véch day dic bidt va & ndy soi lén . . .
. Gitmaniella Barron
26. Bdo td trEin khéng nhu trén _ 27
27. Gid bao I trAn phin nhinh khdng ddu. Cé s¢i cimg . . .
. Bomyorrichum  Sacc. et Marchal
27. Gid bao I tr8n khéng phin nhénh 28

28. Bao U trin bao gid cing mau slm va ¢6 ndt sin. Chiu nhidt hode ua
nhigt . . .
Thermomyces  Tsikiinaky
28. Bdo ¢ trBn cd gai hodc nhin. Khéng chiu nhidt hodic ua nhist . . .

. Hwmicofa Traaen
29 Gid bao W trdn ting trudng S gdc, cic vAch ngang miuv sém 8 Bao tg
¥An ©6 ranh ndy sdi mav nhat . . .
.« Arthrinium Kunze ex Fr.
29. G4 bdo td tr3n khdng nhd trén ’ 30

30. Phin ngon gi4 bao t0 trén (t bao sith bac I trin) tdng trudng qua
dinh, c6 khuydn seo

-« Acrogenospora MBE#s
30 T8 bac sinh bao @ tran khong nhu trén 31
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3t

k1

32
32,
33

33
34.

34

35

36.

36.

. Bdo t! trin c6 mét vach ngang . . .

Bdo tw trin c6 phin géc hinh c¢iu, phin dinh thon nhé va ngén, sat phau
thanh cum 6 phin dinh cua gid bac tU tran . . .

- Echinobotepum Cda.

Bao tU trdn hich tring vdi ranh ndy sdi Idn thanh cum & phan dinh hoic
d doc than gid bac I tran . . |

Mammaria Cesati
Bao t/ trAn cé védch ngang .
Bao W trdn cé véch ngang va vach doc

Bao ti tdn cfu tao bdi cac nhanh ngdn vAch ngang, cic nhanh sat nhau
thanh cum . | .

- Dicyosporium Cda.
Bao tJ trSn khéng nhu frén

Bao t tran c¢6 véch rit day. hinh elip. Gi# bac t¢ tin ngdn khdng phan
héa hinh thai . . .

. Murogencila Goos et Morris

Biao tJ wan ¢ vach diy binh thudng

. Bafanivsn Walroth
Bao td trdn cd ohidu vach ngang
Gia bac tJ tran don dbc. ngdn hodc khéng cé . |

. Trichocladium  Harz
Gia bdo i trdn dai, tv hop thanh bo gid . . .

. Nyctalaspora Mortis

- Bao W whn hinh chu Bao 10 tAn ngdn, thanh eym . . .

. Epicoccum  Link ex  Schlechtendal
Bdo td trAn khac hinh chu

Gia bao tf tr&n 1A cac nhénh ngang, ngin cta s¢i ndm

Pithemyces Berk. et Br.

. Gia bao t} trin ddi, phin hoh th&i o rét ting trudng qua dich . . |

- . Acrenficrys MBEllis

Gia bdo tI ¥dn ty hop thanh b6 gi& thanh cum hodic thanh ting Ip ré
rét

. Gid bdo t} trdn phin I6n ddn déc
. Gid bao i trin thanh bd gia
- Gid bac t Win thanh cum ho¥c thanh idp

BS gia khdng ©6 Mdp soi bit thu bao boe, phin ngon gid phan nhanh theo

37

34

35

36

38

40
43

a1
42
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41

42.

42

43
43,
44,

44,

45,
45,
46,
46,
47.

47.
48.

48,
44,

45

50.

kidu Penicilium. Bao i trin (khbng ngdn véch) mau sdm . . .
. Boratomyces Cda.

BO gid (c& phin thén vA phin ngon) cb c4c s¢i bSt thy bao boc, phan
ngon gid phan nhanh & dinh nhigu I&n. Bao 0 thn (khBng ngdn véch)
khéng mau hodic mau nhat . . .

. Hererocephalum  Thaxter,

Gid bao ti tran thanh ting Idp, ngdn vd khong s&t véi nhau Bao 10 trin
{khéng ngdn vach) khéng mau, thanh chubi . . .

. Merarhiziunt  Sorokin

Gia bao tI tron thanh cum, dai, sat véi nhau Bao tJ tin (khéng ngan
vach) mau nhat hodic sim. ty hop thanh knéi ciu . . .

. Myrothecivm  Tode ex Fr.
Té bac sinh bao t! wan c6 cdc khuyén seo
Té bao sinh bao ti trin khéng cé khuyén seo

Gid bao tJ trAn mau sim. Bao t tran {khéng ngén vach} khéng mau, tu
hop thanh khdi nhay

. Luprographivm Lagerberg et Melin

Gia bao ti trdn va bao td tin khdng mau Bao tU trAn (khdng ngdn
vach) thanh chudi

Scopulariopsis  Bainier
Gia bao ti tran va bao td trin khéng mau (mau nhat)
Gid bao t tr8n hofic bac 0 trAn hodc cA hai mau s&m
Bao tU tran khdng ngdn vach
Bao ti trdn c6 vach ngang

Gid bao t trin khéng phén phénh. Té bao sinh bao ti thn khéng thanh
cum rd rit
Gid bao tU trdn thudng phin nhanh, TE bao sinh bao tJ trdn tharh cum

Té bao sivh bao td tian phBng to & phin gida, thon nhd & phln gfe va
phin ngon . . .

. Maonociflium  Saksena
Té bac sinh bao 10 fran thon din tI gdc dén dinh

Chudi bao t} trin khéng bBn, khéng c6 miu néi gida cdc bac td tran
trong chudi . . .

- Acremeoniunt Link ex  Fr.
Chudi bdo td wdn bén. c6 méu ndi gida cic bao ti trin trong chubi

. Sagenomella WGams
Than gi4 bao t trén khéng cé nharh, dinh gi& phdng to
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50,

53.

58,

58.
58.

Thén g4 bdo t& wBn cé nhénh, dinh gid khdng phbng to

Bao tu trén kh8, thanh chudi dai Gid bao I trin phdng 1o thanh bong ©
dinh, trén mit bong c6 cac thf binh hodc cung thé binh moc s&t nhau

.. Aspergilius Michex Fr.

Bao t trAn ty lai thanh kh& nhay vdi cac nhanh sdi b8t thy bao boc
bén ngodi. Gid bdo W trBn mang céc nhénh cdp 1 cp 2 va céc thé
bith 9 dinh céc nhdnh edp 2 , . .

Thé binh c6 phlin ngon thon nhd, phin ngen bao gi¢ cing ngin hon phin

. Glincephalowichum JJENis et Hesseltine

gbc, x€p s&t nhay thanh cum dic trung . . .

Bao ti trn cong hinh ludi liém. C& hofic khéng bao ti trin nhé hinh chu,

trang elp . . .

- Peniciffium Link ex  Fr.

. Fusariywn Link ex Fr.

Bao t0 trin thdng, hmh try Khéng c¢6 bao ti trdn nhd . . .

. BAo ti trBn khong ngin véch

. Bas ti trdn od vach ngang

. Hoan>toan khdng &6 sgi clng

. Oyfindrocarpon Wollenweber

. Gid bdo t trAn mau sfm. Bao tJ trAn mau nhat
. G4 bao t! wdn va bdao tI trin mau sfm

. Ngon gid bao I rin bién dfi thanh s¢i clng hofic ¢ soi clng ribng bist

. Ngon gid bao ti trin bién ddi thanh s¢i clng. T€ bao sinh bac 0 trhn

moc thanh cym doc thdn gid Bao td trin thanh khéi nhd & migng thé

bich . .

. Gomytrichum Nees et Nees ex Wallroth

. 56 clng riéng bigt. T& bao sivh bdoc ti trln don dc trén =i nEm hodc
tén dinh gi4 b3o W thn Bac tI trAn 0 - 1 v4ch ngang, thanh chufi . . .

. Chactochalara Sutton et Pirozynski

Gid bao t trin tng trudng qua dith oQ Bao W trAn ty hop thanh khéi

nhd & migng thé binh . . |

. Chioridiam  Link ex  Fr,

Gid bac td trin nging ting trudng khi da sinh bac I trén

Bao t0 trAn ngoai sinh (hodic nda ndi sinh), hinh gin ¢&u. Thé bich & dinh

va doc thén gid bao i trdn . . .

.« . Angulimaya Subramanian et Lodha

52

55
62
56
&0
57

58

59
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50. Bao tI trin ndi sinh ré rét, hibh try. Thé binh ddn dde & dinh gid bao td
trén . . .

. Chalara (Cda) Rabenh
60 Bao tJ tAn néi sinh, hieh nén cut vdi day Hoh nhigu caoh, thanh chudi . . .
. Catenularia Grove
60. Bao tJ ¥in nla ndi sith, hinh tring, ty hop thanh khi & migng thé bieh 61
&L Thé bih thon dau t0- gdc dén dinh. C6 b6 s . . .
. Gliomastix  Guéguen

61 Thé binh phinh to ¢ phan gila, sau thon nhé dén dinh, c6 miéng go ré

rét
. Phialophora Medlar
62 Gia bao td tran khong phén nhdnh hodic <o it nhanh doc thén 63
62. Gi4 bao Wi tAn phan nhach G dinh " 64

63 Thuong o6 sgi clng va thé binh kép. Bao tf tin (0-3 vach ngang, khéng
mau), hinh elip, cong . . .

. .. . Codinaca Maire

3. Khong cé sdi cing. Thé binh ddn Bao tf trdn {0-3 vach ngang, khéng
mau) hinh tru thdng . . .

. Cylindrorichum  Bonorden

64 Gi4 bao tU tran phan nharh khéng déu, mBi nhanh c6 mbt thé bimh &
dinh. Bac ti trin mau sdm, cong, théanh chudi g Wng ién nhau . . .

.. . Fusariclla Sacc.

64 Gia bao 10 tan phan nhanh theo kidu Penicilium. Bao td tAn khéng mau,
thing. thanh chudi . . .

. Penicillifer van Emden
Trong pham vi chuong ndy, ching toi cht trinh bay cdc chi Nam bat
toan dung trong cong nghé sinh hoc da cd dng dung rong réi trong sdn
xuft.

Chi ASPERGILLUS Micheli ex Fries _

Chi Aspergillus do Meicheli mo6 ta lan dau tién nam 1729, sau dé
pam 1809, Link mo tA loal Aspergillus glaucus va loai Nam tii Eurofium
herbariorum phat hién thdy trén cung mdt tiéu ban méu cay khd. Fries
(1832) chdp nhan chi ndm nay cia Micheli, nhu vay theo Luit quéc t&
vé danh phap thyc vat (didu 13f), chi Aspergillus chinh thic mang ten
Aspergillus Micheli ex Fries, De Bary (1850) phdt hién giai doan bao tu
tran cva Eurotium herbariorum chinh la Aspergillus glaucus. Cubi th& ky
19, mét s6 cong trinh nghién ciu cho bist mot s san phdm lén men
cta mot s6 loai thuoc chi Aspergillus 12 cac acid hitu co nhu acid oxalic,
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acid citric, v.v. va do dd chi Aspergillus dugc chd ¥ nghién ciu cad vé
mat hoa sinh, lén men vi sinh vat va cAd vé phan loai hoc. Wehmer ngoai
cdc cong trinh nghién cfu vE hda sinh, 1én men cac loai thude chi
Aspergillus, da ¢d mot chuyén luan vé phén loai chi Ndm béat toin nay
(1901). Nhidu loai thude chi Aspergillus dugc phat hién thdy nhimg dac
tinh 1én men mdi, nhidu loai Aspergillus khac duge tim thdy trén nhing
loai co chit khac nhau (duge phdm, lwong thye, thuc phdm, v.v.) va cing
nhidu loai mdi thudc chi ndm nay duge mé ta. Thom va Church (1926)
nghién ciu phan loai hoc cdc lodi dd duge mo ta cta chi Aspergilius, de
nghi chdp nhan 69 tén loai va thd trong téng s6 350 loai va thd da mé
t4. Hai nha ndm hoc nay da sip x8p 69 tén loai va thdi dugc chdp nhan
do vao 11 tap hgp dudi chi (nhom loai, group). Chuyén luan tiép theo vé
phan loai chi Aspergillus cia Thom va Raper (1945) gdm 80 loai va 10
thd duge chip nhan hoac mé td méi, cic lodi va thi do duge tap hop
trong 14 nhém loai. Chuyén luan vé chi Aspergillus xuat ban gin day
nhdt va vin dang duge sit dung rong rdi d€ dinh loai cdc loai cua chi
ndm nay la chuyén luan cia Raper vA Fennell (1965). Tiép tuc quan niém
phan loai hoc vé chi Aspergillus ti Thom va Church {(1926). Thom va
Haper (1945), Raper va Fennell chdp nhin va md td mdai 136 loai va 18
thd tap hgp trong 18 nhom loai. ’

Mét didu dang chdi y vé phan loai hoc chi Aspergillus la tit Fischer
(1897), Wehmer (1901), tiép theo Thom va Church (1926), Thom va Raper
(1945), Raper va Fennell (1965) déu giit quan diém : chi dung mot tén
chi (tén Aspergillus) cho tdt cA céc lodi tao thanh bé mdy mang bao tu
trAn cd cdc dac didm cGa chi nfm nay, di cdc loai dd cd hoac khong co
giai doan tao thanh bao ti tui (giai doan hiu tinh). Chi Aspergillus nhu
vay ed 2 vi tri phan loai : vi tri phan loai trong N&m bat toan (ho
Mucedinaceae, bo "Hyphomycetes', 19p"Fungi imperfecti’), va vi tri phan loai
trong 16p N&m tai (ho Aspergillaceae, bd "Plectascineae", ldp Ascomycetes)
(Raper va Fennell 1965). '

Mot khuynh hudng khac khong coi chi Aspergillus la mot truong hop
ngoai 16 cla Ludt qudc té vé danh phdp thuc vat va nhu vay, tén
Aspergillus chi dung cho cac lodi Ném bit toan, di cadc loai dd cd hay
khong tao thanh bao ti tii. Mat khac, nhitng loai ndm cd giai doan bao
ti tran thudc chi Aspergillus va tao thanh bao tu tui duge tap hop riéng
trong cdc chi Ndm tdi. Cac chi Ndm tui nay duge thanh lap can ci chu
yéu vao cac dic diém phan loai cta b may sinh bao td tdi (thé qua
tai, cac tai bio tif vA cac bao ti tai - ascothecium, ascus, ascosporum).
Nhu vay mot loai Ndm tii cd giai doan bao ti tran thuge chi Aspergillus,
mang 2 tén : mot tén loai thude chi Aspergillus, mot tén lodi thude chi
Nim tai (Benjamin 1955, Sarbhoy et Elphick 1968, Subramanian 1972,
v.v.). Sau nhidu nam 2 quan di€ém nay cung ton tai, Fennell (1977) cing
da chap nban didu 59 cta Luat qudc t€ vé danh phip thuc vat déi vdi
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chi Asperrgillus. D6 cling 12 quan diém phan loai hoc cia hau hét céc
tai litu phan loai v& chi Aspergillus hién nay.

Céc loai Nam tidi cd giai doan bao té tran thudc chi Aspergillus (38
loai, 8 th®) thudc 11 chi Nam tai (Fennell 1977), 11 chi Nam tai nay
¢S giai doan bao ti trin thudc 8 nhom lodi trong tong s6 18 nhdm loai
cta chi Aspergillus (bing 3.7)

Bang 3.7. Cac chi Nam toi o giai doan bao tit teAn thude chi Aspergillis
Mich ex Fr. va cic nhom lodi tidng @ng thuoc chi Nim bdt toan nay
(Fennell 1977).

Nhém loai cua chi Aspergitfus Cac chi Nim tii tudng tng

Nhém D& A.glaucns Edvuilia Subramanian

Euratium Link ex Fr.

! Marougicila Subramanian

"' Hemisarnentales Sarbhoy et Elphick

Mhom loal A orngties Dichiaena Montagne et Ducieu
. Scferoscleists Subramanian

Nhém loai A fumigaius Neosartorya Malloch et Cain
Nhom lodi A.ockraceus Petromyces Maffoch et Cain
Nhém 10ai A.cremeus Chaetosartorya Malloch et Cain

Nhdm kod Asidefans {va lodi Aniveus Blochw.} | Emericella Berket Br.

Nhdm lodr A.Havipes Fennelia Wiey et Simmons

Mot didu dang chd ¥ 13 hau nhu mdi nhom loai cia chi Aspergillus o6
giai doan hifu tinh (giai doan bao tit tii) tuong ung véi mot chi hoac mot
s6 chi N&m tdi, ching tb cac dac difm cia bd mdy mang bao ti tran &
chi Aspergillus c6 kha nang phan 4nh tinh chit h¢ théng sinh cla cac loai
trong chi Nam bt toan nay, do dé cing ching t6 cic nhom loai cta Raper
va Fennell (1965) thudc chi Aspergilius ¢ ¥ nghia hé thdng sinh. T4t nhién
¥ nghia nay con han ché : cdn 10 trong tdng s6 18 nhdm loai thude chi
Aspergillus khong cd hoac chua tim thidy giai doan bao ti tdi.

Chi Aspergillus Mich. ex Fr. dac trung bdi nhitng dac di€ém sau (hinh
1.2, chuong moét ; hinh 3.3).

Hé soi ndm gdom cac sgi ngan vach, phan nhdnh, khong mau. mau
nhat hoac trong mot s§ truong hgp trd thanh nau hay mau sim khac &
cac vang nhat dinh cta khusn lac. B6 mdy mang bac ti trin phat trién
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ti mot t& bao cd duéng kinh ldn hon, mang day hon cac doan lan cén
cha sgi nfm (t&€ bao chan - foot cell). Gia bao t¥ trAn phdt tri€n tit t&€
bao chan, nhu 13 mot nhdnh cia sgi nfm, gan thing gde voi truc cia
t€ baoc chan va thudng & trén mat co chdt. Gia bao ti trAn khong cd
nhanh, khéng cd hodc cd it vich ngang, ¢d phin dinh to ra thanh bong
hinh chiy, hinh elip, hinh nda clu hodc hinh céu. Bong hitu thu nay
{bong dinh gia) mang cdc thé binh. Cac th€ binh niy hoac song song va
hop thanh cum & phin dinh bong, hosc x& thanh hinh tia sit nhau trén
toan bo bé mat bong. Thé binh hoac chi ¢ mot thing hoac cd 2 ting.
Trong trudng hop sau, méi thé binh cdp 1 (cing goi 1A cudng thé binh,
metula) mang mét cum gom 2 - 3 (hodic nhidu hon) thé binh cdp 2 (goi
1a thé binh) & phan dinh. Cac bao ti trdn duge tao thanh néi ti€p nhau
trong miéng thé binh, thanh chubi huéng gbc (bao ti ¢ ngay miéng thé
binh 14 bao td non nhit, cang xa miéng thé binh cang gia), khong phan
nhanh. Bao ti trAn khéng ngan vach, thay d6i vé hinh dang, kich thudc,
mau sdc, ddu vét & mat ngoai (nhdn, cd gai, cd nét san) tiuy timmg loai
Tdt cid cac chudi bao t trAn tac thanh tif cdc thé binh cia mét bong
dinh gia hop thanh khéi bao ti tran dinh bong (conidial head). Khdi bao
t¥ tran dinh bong c¢6 thé cd cac dang hinh cot (cde chudi bao ti tran
song song, st nhau), hinh cau hoac hinh tia téa tron. Mgt s6 loai cd bao
tit tai (ascosporum) trong cac thé qua kin (cleitothecium).

Nhu da noi, cdc loai cé bdo tif tii nay thudc cidc chi NAm tdi khac
nhau, trong s6 d¢, chi Edvuillia khong ¢ thé qua thuc sy, cac tii bao
ti (ascus) nam & giita cdc sgi ndm sinh tai, chi Eurotium cd thé qua cd
vach mang khong nam trong dém ndm, & cdc chi con lai thd qua nam
trong dém nam. Cac dém n&m nay cé thé cdng dang hach nim
isclerotium? hoac mém, cé thé khong cd khoang, ¢d 1 hoidc 2 - 3 khoang.

Vé phan loai hoc chi Aspergillus nhu trén vita trinh bay, cdc dac
di€m phin loai ngan cdch chi nam nay vdi cdc chi ndm khac trong ho
Mucedinaceae (Moniliaceae) trong hé thdng phan loai Saccardo, hay trong
té chi Phialoconidiae 1phan nhém FEuhyphomycetidae, nhém Hyphomycetes)
trong hé théng phan loai phat sinh (BX.Dong, 1972), cing nha cac dic
diém ngan cach cac loai trong chi van cht y&u cén cd vao cde diac di€m
binh thai (hinh thai phat sinh ho#ic kinh thai cdu tao). Ti giua thé ky
20, mot s6 nha ndm hoc dia nghién cidu cac dac diém khac nhu cdac dac
di€ém hda sinh, hda t& bao, v.v, dung lam dac diém phan loal cho chi
Aspergillus.

Ve cac dac difm hoa sinh, mot s6 nha ndm hoc Nhat Ban trén co
s¢ nghién ciu phan leai hoc nhom loai Aflavus két luan rang cd thé két
hop cae dac diém sinh ly - hoa sinh véi cdc dac diém hinh thai d€ ngan
ciach cac loai trong nhom loai nay ((Q’Hara 1951 - 1952, Murakami 1970
- 1973, v. v.). Nhung cing cung nghién cdu theo hudng d6 véi cing nhom
loai, cdc két qua lai cho két ludn nguge lai (Heseltine, Sorensen et Smith
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Hinh 3.3. Bung dioh gia mang (hé bink hoic mang ci cufing thé binh va 1hé binh 4
mat 88 loai thude chi Aspergillen Mich. ex I,
a= Adomicus Blochw., b= Aclavates Desm,, o Aniduldns (Eid) Wint., d= Afunigatus
Fres. e- Asersicolor (Yuill) Tirab,, g Amalignus Lindt, b Asydewi (Bain.et $Sart.)
Thom et Church, i~ Ausivens Blochw., k- Avarians Wehm., |- Aglences Link,
m- A.citrisporua 1ohn., = Aferrens Thom, Q- luchuensis laui, p- Awstus (Bain.) Thow
et Chureh, g A.salphurens (Fres.y Them et Church {M.A Litimov 1567).
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1970). Mot loat cdc nghién cdu khdc d6i vdi cdc loadi trong cing mot
nhém loai hay ddi vdi mot =8 loai trong cic nhdm lodi khde nhau thude
chi Aspergillus v& thanh phhn cfu tac cia t§ bao, v& cdc dic difm cha
dién di 40 cdc protein va cdAc enzim, vé cdc thanh phin nhiét phan véi
sac ky Kkhi, sic ky long, vé cac dac difm cdu tao cua acid nucleic, vé
cac dac di€m sinh tdng hgp cde acid amin, v& cdc dac di€ém trao d8i chat
glucid, vé cac thanh phan nguyén td voi ky thuat vi phan tich bang tia
X, nham tim cdc dac di€m phan loai méi, tin ciy hon che dac di€m hinh
thai v6i cdc loai thudc chi nfm nay, cho dén nay, vAn chi cé tinh chét
tham do, chua ed céng trinh nao cho két qua cd y nghia phan loai hoc
15 rét.

Vi nhing 1& trén, hé théng phan loai chi Aspergillus clia Raper va
Fennell (1965) gdm 18 nhdm loai d&n nay vdn dn dinh va duge st dung
rong rai, khong sita d6i vé& co ban, mdc du ti chuyén luAn phan loai vé
chi Aspergillus cia Raper va Fennell (1965} d&n nay, m§t s& loai méi
thudéc chi nadm nay da duge comg bd § mét s8 nude.

Nhigu loai *thudc chi Aspergilius phan bd réng rai trén cdc ce chat
ty nhién, trong cac sAn pham nong cong nghiép, ¢ nhitu viung dia ly khac
nhau trén thé gigi. Mot so loai, dac biet loai A.oryzae da duge diing rong
rii trong céng nghé lén men truyén thong d€ ché bién thue phim & nhigu
nude chau A nhu Viét Nam ilam tuong), Trung Qude, Nhat Ban,
Indonexia, Philipin, v.v.. Hién nay, céng nghé sinh hoc st dung mot sé
lodi thude chi Aspergillus chu yéu la cac loai A.niger, A.oryzae trong cong
nghiép san xudt enzym (c-amylaza, glucoamylaza, pectinaza, proteaza,
cellulaza), trong céng nghiép ch& bién thuc phdm, céng nghiép san xuit
mét 80 acid hiu co nha acid citric, acid gluconic, v.v. Mot s6 loai khac
cd kha nang tao thanh cac chdt khang sinh, nhu A fumigatus tao thanh
fumagilin c¢ tdc dung trén Entamoebae histolyca, A humicola, Anidulans
tao thanh lan lugt humicolin, nidulin ¢d tic dung tc ché d6i véi mot s6
loal vi nim, A.candidus tao thanh candidulin, A.oryzae, A.tamatii va mot
s6 loai khac tao thanh acid kojic ¢d tdc dung tc ché d6i véi mot s6 vi
khuan, v.v., trong dd da thuc sy duge diing trong cong nghiép duge phdm
chi c6 loai Afumigatus d& san xuit fumagilin lam thudc chita Ij amip.
Nhiéu loai thugc chi ndm nay cd hoat tinh bién d8i sinh hoc (xem chuong
1), mét s6 loai tao thanh cie dic t6 (mycotoxin), dac biét dang chu y la
cdc loai tao thanh cdc dgc t6 giy ung thu gan nhu cdc loai A flavws,
Aparasiticus tao thanh aflatoxin, A.versicolor tac thanh sterigmatocystin.

O Viet Nam, mot =6 ché phim enzim nhu cac ché phiam glucoamylaza
tit Anwamori (LV.Chd va DT Thu, 1977), tit Aniger 1DV, Hop, 1974

nghién ciu chon loo eie ching thude cac loai A.qwamor, Aniger, A.oryzac

159



¢ hoat tinh a-amylaza va glucoamylaza cao d€ thuy phaén tinh bot sin
(N.B.Nga va N. L.Ding, 1984) ; nghién citu thu nhén va sit dung proteaza
tit A.oryzne trong san xudt nude chdm (Q.V.Thinh, 1977), d& khi long da
sic vat (LV.Nhuong va Cs, 1977) ; thu nhan va si dung pectinaza,
amylaza tit A.niger d6 xu ly duge liéu ngudn gbc thuc vat (L.V.Nhuong
va Cs, 1977 : nghién cdu st dung sinh kh&i cla mot s6 ching thudc
loai A.niger d8 nAng cao chit lugng théc an chan nuéi (N.L.Ding va Cs,
1984) ; nghién cdu kha nang sinh.téng hgp acid citric cia mot s6 ching
lua chon cua loai A.niger (N.T.Huong va N.L. Dung, 1984) ; nghién ciu
chon loc dugc chung A.niger TH3-19K ctia Nhat Ban ¢d hoat tinh
glucoamylaza cao ding d€ thiy phan tinh bot séng (D.V.Hgp va Cs, 1993),
nghién cu hoat tinh phén gidi phosphat khd tan va cellulose cua
Ajaponicus (PV.Ty va D T.Luong, 1998), khad nang phan giai cellulose cua
mot ching ua nhiét thude loai A.unilateralis (P.V.Ty va D.T Luong, 1998} ;
nghién ciu hé vi ndm d&i khang d6i voi cdc vi khudn khdng khéng sinh
& Vist Nam, trong d6 cd 14 loai thudc chi Aspergillus cd hoat tinh nay
(BX Ddong va Cs., 1978), v.v. ‘

Nhu vay ¢ trén thé gi6i cing nhu & nudc ta, cdc lodi thudc chi
Aspergillus da duge st dung hay duge nghién cdu si dung vao cong nghe
sinh hoc chu yéu la mat s6 loai trong cadc nhom loai Afumigatus, Aflaves,
A.niger. Ngoai ra loai Aflavus trong nhém loai cung tén va loai Aversicolor
trong nhom loai cung tén cng cin chi y vi khd nang tao thanh cac
- mycotoxin gay ung thu gan cia chdng.

D& dinh loai cac loai trong cac nhdm loai noi trén, dac bigt cac loai
A.fumigatus, Aflavus, A.oryzae, A.niger, Acqwamori vid Aversicolor, chung
ta cain phai xdc dinh cdc nhom loai (khda dinh loai cac nhom loai cda
chi Aspergillus, bang 3.8), va dinh loai cdc loadi trong mdi nhdm loai tudng
iing (khda dinh loai cdc loai thude cac nhém loai A.fumigatus, A.flavus,
A. niger, Awversicolor, cac bang 3.9, 3.10, 3.11, 3.12).

Bdng 3.8. Khoa dinh loai ¢ic nhom loai cua chi Aspergiflus Mich.ex Fr.
{Ruper va Fennell, 1965, co sita didi)
1 Bong dinh gia chi mang thé binh (cum ohém loai Uniseriata) 2

1 Ch c6 bong dinh gid mang cd cubng thé bioh va thé bih hodc oo loai
bong nay dbng thdi c6 ca bong chi mang thé binh 7

2. Kh6i bao ti trn dinh bong hinh chiy, sau tach thanh nhidu cOt nhd, méu
luc xanh. Bong dinh Q14 hinh chay . . . . . Nhom lodi A.c/avarus

2 Kndi bao I tran dinh bong hinh tia téa trén hodc hinh c6t 1dn. Bong dinh
gia hinh cau. gan chuy. hinh con gquay 3
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Khéi bao td trdn dinh bong hinh tia tda trén (hojc phin Idn hinh tia téa

tron) . 4
Khé bac t trdn dinb bong hinh cdt 6
Khéi bao 0 tén dich bong chi cé¢ mdt leai hinh tia téa tron, mau luc

xanh. lyc ndu {mét lodi mau niu) Thé qud t mau vang tudi cd & ohigu
lodi Chiu dugc ap xudl thdm thdu cao

.. . . Nhom loai A.glatvius
Kh&i bao td trdn dinh bong phén lén hinh tia téa tron. déi khi hinh cBt 5
Xhé, bac fU tAn dinh bong hinh tia téa trdn hofic hinh et Ion, mau luc
xanh, luc vang. ndu e, Thé qud néu o6 mau tim hodc e nu
. Nhdm  lodi A.ornans
Khéi bao t¢ trin dinh bong hinh tia tda trén (mét fedl hinh c6t). nhd. mau
vang. tim hong. Khdéng 6 thé qua
Nhém  loai A crvitus
Kh§ bac td trin dinh bong hinh cét mau iyc. Bao t¢ trdn hinh try khi non
sau hinh elip. d6i khi hinh cdu g8n céu
, ~ . . Nnom  Ipal A.restrivies
Khé bac tJ trin dinh bong hinh ¢dt. mau luc s&m xanh luc sém. xam luc.
Bao ti tran hinh ciu. Thd qua ndu 6 mau vang
Nhém loai A.fumigatus

Phin I6n bong dinh gid mang thé binh trén cubng thé binh. mdt sd nho

bong chi cé thé binh. Cé thé c6 bong mang thé binh tén cubng thé

binh vi ca tné binh truc tidp trén bong . . {cum nhdm l0AI Hiscriai 1) 8
Chi c6 bong dinh gia mang thé binh trén cudng thé bih {cum nhom foai

fiscreara H) ' 19
Khdi bao td tran dinh bong thudng hinh ciu sau tach thanh nhidu bt nhd,

déi khi himy et ngay kh céon non Bong dinh gid hinh ciu. gan céu

noac Hinh tring ngadn. G bao ti trdn khong thdt lai & phan dud bong 9
Kné bao I trdn dinh bong hinh tia téa tron, 18n Bong dinh gia hinh cau

Gia bao tI 4An that lai 4 phan dudi bong 13
Kné bao t tran dinh bong hinh c3u khi non sau vén hinh clu nodc tach

thanh nhigu <&t nhd 10

Kh& bao t tram dinh bony hinh ciu khi pon. sau hinh tia toa tron vd cdc
chubi bao tU tran tach rdi nhau dd khi hinh cot 2

. Khoi bao tJ trdn mau cden nae den luc den

tNhom  lodi A vuper
Khon bao i trdn khéno oo vau den il

Khei bao G fran dnn pore] roau vang - vang ndu vang dat Gia bao i
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n

12

14

13

15

tran thudng rap . . .

. Nhom  10&l - A achraceus

KhG bidc ti trdn dich bong mau tring, trdng ngd Gid bio tJ trdn nhin . .

. Nhdm  lodl A candidus

Khdi bao td trin dich bong mau Iuc vang, luc ndu Gis bao ti trln rdp . .

. . Nném iodi A Hamus

. Khéi bao t1 trdn dinh bgng mau vang ndu nhat hojc sim. Gia bac td

tran nhdn . . .

. Nhom  lodi A.wentii

. Khdi bac t! tran dinh bong mau ndu ving., luc vang nhat hofc ke xanh

Gi4 bao td tdn khéng mau, rhdn . . .

. Nhém lodi A.cremecus

. Cé 2 loai kh8i bao ti ir3m dinh beng. Kh&i 19n mau xam nhat, lyc, nu luc.

Gid4 bao t tdn mdu ndu. KhEi nhd cé kich thudc gid bao td trin va
bong dibh gida nhd hdn hin so vdi khé 18n . . .

. Nhém lodi Asparsus

. Khdi bao td tAn dinh bong mau Iy TE bao Hulle nfu 6 hinb chu, it khi

hinh  trung
Khdi bao tl trdn dith bong kh8ng c6 mau luc. Té bac Hule ndu co
thusng dai. cong va xodn

Khai bao ti trin dinh bong hinh tia tda tron, sau thanh hinh c8t & vai
loai. Gia bao ti trBn khéng mau hodc mau niu nhat, thudng dai trén 100
um. Khéng cb6 nodc o6 it t& bao Hulle. Khédng cé thé qud . . .

. Nhérn lodl A.versicofor

Khéi bae td trdn dinh bong hinh cét, thudng mau wc vang sfm, d& khi luc
xanh sdm hofc nfu. GiaA bac tJ mau nfu thudng dai dudi 300 sm. Nhidu
1€ bao Hule xép thanh cum hofic bac boc chc thd quid o Thé qui to
ndu co. mau tim . . .

. Nhém lodi Anidulans

. Khéi bao td tr8n dinh bong tac thanh hinh cft dal cac chubi xEp chat

van nhau, mau da cidm xdm, ndu da cam. ndu da cam nhat. Gid baoc i
trin khéng mau. Biac w' tr3n nhd duong kinb hodc truc Idn khéng qua
25 am

. Nhém odi Aserreus

Kh&i bao td trdn dinh bong hinh tia téa tron hodc hinh cdt cac chubi
khong x&p sdt nhau. ngdn hodc khong déu Bdo W trdn ¢t dudng kinh
trén 25 um

Khéi bao t tran dinh bong hith tia téa trdn hodc hinh ¢ft réng va ngdn,
mau ndu xin Gid bac ti trin mau nau .
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. Nhém  lodi Awustus

17. Khdi bao tI trdn dinh bong hinh cbt réng va ngdn, mau trdng, x4m da
cam, x&m tim. Gida bao t! trAn khéng mau hodic mau nAu

. Nhém lodi A.flavipes

Bdng 3.9. Khéa dinh lodi cac [oai thude phan nhom Aspergiflus fumigatus cia
nhom lodi Afumigatus (chi Aspergillus Mich ex, Fr.)

-

Cé thé quad ti Tao thanh it bdoc td trlin . . . Phin nhdm A.fischeri
{Cac loai : Aaureclus Fern. et Rap.
A.ﬁsrm-ﬁ Wehmer
Aquadricincrus Vil
A.stramenius Novak et Raper)

1 Khdng c6 thé qud ta Tao thanh nhitu bao ti trAn (M&i trudng Czapek,

nhigt do rudi cdy 28°C, 10 ngay tuS) (Phan nhdm A fiumigarus) 2
2. Kh8i bao i w#n thing so vdi gia bao i tran 3
2. Khéi bao ti trlin nghiéng so vdi gia bas td tran 4

3 Bao w trn hinh cBu 20 - 35 xm dudng kinh, cé gai
. Aduwiigats Fres,
3 Bao t trAn hinh elip 23 - 30 x 35 - 55 ;m
.. Afumigatus Fresvarelipticus Rapet Fenn,
4 Bong dich gid thing, nhung thudng c6 mot ft thé binh & phin goc bong,
nén tao ra hinh anh giéng nhu bong dinh gi4 i8ch. Bao tJ tran hinh chu
25 - 35 um dudng kinh. ¢é gai Gid bac ti trin dai 5 - 30 am .
. Awnitarcraltis Tarower
4. Bong dinh gid (do dé khd bao ti trin) nghigng thyc sy so vdi gid bao
trén 5
5 Chi ¢4 it bong dinb gi4 nghieng so vdi gia bao tU trdn Thé binh thudng
co vach ngang. tao thanh chudi bdc t! tedn rit ngdn (5 - 6 bao td
tranA chubi) Gid bao t tran dai 130 - 250 4m .
. Aphuatiscprus Kwon-Chung
§ Hiu hét beng dinh gi4 nghigng so vdi gid bac ti tran ]

6 Bao tu trén nhdn hdi rap. dudng kinh dudi 28 wm. Khudn lac 35 - 40 em
dudng kinh .

. Awviridignetans Ducker et Thraver

6 Bido td Wdn 5o gai dudng kinh tdi 35 .m. Khudn lac dudi 2 em dudng
linh hoac tao thanh it bao t0 tranm 7

7. Khsan lac 15 - 20 cm. tao thanh nhiéu bao td tr3n. Khdi bao 10 tran dint
bong 45 » 75 um
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. Aduricailis Rapet Fenn.

7. Khudn lac thua thét bao 0 tidn. Kh& bdo ti wén dinb bong (mdi trudng
thach cao I0a mach] hinh ot dai 16 200 am . . .

. Abrevipes Smith

Bang 3.10. Khéa dinh loai cac loai thupe nhém Yodi Aspergillus niger (chi
Aspergillus Mich, ex Fr.) (Mai truing Czapek, shiet do nuoi
cay 28°C, Il nghy tudi)
1 Bong dinh gid chi c¢6 thé binh
1 Bong dibh gis hau hét c6 cudng thé binh va thé binh

2. Kn8 bao tu tran dinh bong hinh tia tda trén. phin I6n dud 300 qm dudng
kinh. sau tach hinh c8t dai tdi 600 - 700 um. Bic ! trin hinh ciu 4
am dudng kinh .. . .

. Adaponicus Saito

2. KnGi bao t trdn dinh bong hinh chu, sau tich thanh nhidu c6t nhd. Qaj
500 - 000 xm. Bac td trin elip 4 ,x 5 jum

. Aacwivars lizua
3 Khdi bac 1 trdn c6 mau den thyc sy (den than)
3. KhSi bao t tin mau den nrAu. den dd nau
4 Bao W trdn I0n. hinh chu B5 - 100 sm dudng kinh . . .
. Acarbonariug (Bain) Thom
4 Bao ti trdn o6 dudng kinh dudi 5 «m

& Gia bao W trdn dai trén 5 mm, thudng dai 7 . B mm. Bao tJ tr3n hih
chu. 35 - 50 um dudng kinh nhdn hodc sin s . . |

. - Apwiverifesns (McAlpine! Thom
S Gida bao 1 trdn phin 160 dii dudi 4 mm
6. Khudn lac réng 5 - 5 om dudng kinh Cudng thé binh 68 x 20.40 sem

- . Athwum  (Reichaidt) Rennings

6 Khudn lac dudi 45 em dusng kinh

7 Khudn lac 30 - 34 om dudng kioh. Cufng th€ bivh 5575 x 40-60 am. o
it cubng thé binh co vach ngang va dai tdi 100 - N3 um

. Apheenicis Cda. Thom

¢ Khuan lac 25 - 30 cm dudng kinn Cudng thé boh phin Idn 56 x 20-30
wn déi khi 810 x &0-70 um

- Avnper w Tiegh

8 Khudn lac kb gia mau ndu den dé naw den
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8 Khuan lac khi gid mau xam ndu

5 Khufin lac 4 - 5 cm dudng kinh. Kh& bac td tr8n dinh bong hinh clu, hinh

tia tda tron, 200 - 300 xm dudng kinh, Gid bao tI trAn 5 - 30 am
dudng kinh, dai 2 - 3 mm, ddi khi 6 5 - 6 mm . . .

9 Khuin lac 5 - 7 cm dudng kinh. KhSi bao ti trn dinh bong hinh cédu, hinh

. . Atubingensis (Schoer) Mossaray

tia tda trén. sau tach thanh céc cft. da 200 - 300 xm Gid bao W
trin 25 - 50 um dudng kibh dai 2 - 3 mm . . .

10. 83c td trdn hinb elip, phin 1Bn 35-38 x 5055 am, ddi khi 25-30 x 75-90
um, co gai ...

0. Bac tI tran hnh céu

N Bao tJ trdn c6 gai 3 -

. Aawamort Nakazawa

. A.cflipticus Rap. et Fenn.

§ am dudng kinh. Khuin lac mau iyc ndu, ndu

den, mdi trudng xung guanh mau ndu e sAm

. Adiereromarphis Batista et Naia

N Bac ti t3n ohi hoi rap. 40 - 45 ;m dudng kinh. Khudn lac mau Wc nau

den, den niu

. . Adoctidus {Hakazawa) - Thom et Rap.

(A Joctidus vacpaliidus Nak, “Simo et Wat.

A favtidus  vatacidus Nak., Simo et Wat)

Bdnp 3.71. Khia xic dinh cac loai thuge nhom lodi A fluvis

(chi Aspergifius Mich. ex Fr.)

Xem bang 1.7, chudgng 1

1

Bang 3.12. Khaa dinh loai cic loai thuje phan nhom Aspergiflus versicolor cGa
ohém loii A.versicolor (chi Aspergilius Mich.ex Fr.} (Mai trging Czapek, nhiét

do nudi ciy 28°C, 1) ngiy tudi)

1 Céc khd bdD tJ trdn trén cing mdt khudn lac cé 2 mau

Phda nheen A lanis

{Céc loai va thd : Alamus Rapet Thom
Adanus varhrevis Rapet Thom
A.atlahiahadii Mehrotra et. Agrihotri
Aamhguos Sappa
Annictocystion Sappa)

1 Céc khdi bao t0 tin trén cing mdt khudn lac thudng cing mau (Phin

nhdm A versicolor)
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Bong dinh gi& thudng hinh clu, hnh ciu hai thon da&i Culng thé binh gin
kin hodc hoan toan kin mit bong Thudng c6 1€ bio Hule vA khdng co
hach nim

Bong dinh gia thuéng hinh con guay. Chi mang cung thé binh & nuda phin
trén mit bong. Thudng khéng c6 t€ bao Hulle va cé hach ndm

Bac ti trin thudng cé duong kinh dudi 4 xm, hinh clu

Bao t trdn cé dudng kinh hodc tryc I8n tran 4 am, hinh ciu hodc elip
Gid bdo t trlin khBng mau hodc may vang nhat

Gid bao W trdn mau ndu ré rét

Khuin lac 23 cm duong kinh. Chi ¢6 mdt loai khi bao td trin dinh bong
hich gin ¢3u, hinh tia téa tran, dusng kinh 00 - 25 um .,

- Aversicolor (Vuill) Tieabosehi

Khudn lac 3 - 4 cm dudng kinh, C6 2 loai kh& bac ti tran dinh bong,
hinh gin ciu, hinb tia téa trdn, 100 - 150 #m vE 15 - 25 am dudng
kinh . .

Asydowi (Bainet Sart) Thom et Chweh

Gida bdo ti trin rép, phin Idn da’ 700 Ham oL
' - Apulvinus Kwon et Fennell

Gia bao tI tran nhdn, phin 160 dai dudi 300 am

KhSi bac 0 tran dish bong hirh tia téa tron, 200 - 300 gm dudng kinh.
Bao i tdn rAp, 30 - 35 um’ dudng kinh . . .

. . Asilvaricus Fennaet Rap.

Khdi bao 1 trn dith bong gdm hidu chudi tich rdi nhat hodc hinh cét
khOng chit, dai 200 - 300 um, va cdc khéi bdo t0 trin nhé mang ft
thé bich va it bao Wi tran . . .

-+ Adpeluncys Rapet Fenn
Gid bdo t tr3n phlin 180 da 15 - 25 mm tkhéng mau khi quan sét trong
giot nude) . . . :
- - Awvarians {(Wehmer) Rap et Fenn,
Gia bic tw trBn mau ndu k€ ca khi nhin frong giot nudc

Tao thanh 1 lodi bao Wi trhn, hinh chu va elp d cdc Khudn la¢ non (35-45
X 48 um), hinh cBu va rép 5 18t & céc khudn lac 2 tulin 1§ 8 . . |

- . Aasperescens  Stolk
Tac thanh 2 loai bdo td tin, hinh c3u

. Khuin fac 4 - 6 cm dudng kinh. TE bao Hule mau ndu, vang nay, tao

thanh céc ving dang hat trén mit khuin lac . . .

+ . Agranulosus Rapet Thomn
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0. Khun lac 3 - 4 cm dudng kinh. Té bao Hule miu tin doé, x€p thanh céc
yong dbng tAm hay thanh cum rdi réc trén mat khuin lac . . .

. . A.caespitesys Rapet Thom

fl Khudn tac 10 - 15 cm dudng kinh. Bao 1 trsn dudi 32 pm dudng kinh 12

1 Knufn lac 2 - 3 om dudng kinh. Bao tI trAn trén 38 am dudng kinh hodc
tryc 18n

12, Cudng thé binh moc & gin h&t mit bong Khdi bao t trdn hich tia tda
tron sau hnh cft iéng 4060 x 100-200 am . .

. A.arenarius Rapaet Fenn

12. Cuéng th& bieh 3 - & chidc tén dith bong. Khdi bdo 1 trén phd, véi
cuBng thd binh va thé bioh c¢6 dang chdi nhu & chi Penicillium . . .

. Apcyronclii Sappa
13, Khuln lac trén méi trudng cao lia mach (nhigt d& nuéi cdy 24 - 26°C. 10

ngdy tuBi) 3 cm dudng kich. Bao tI trEn hich tring, eip. phan KBn 35 -
40 jm Bn ...

. A.mafodoratus ¥Xwon et. Fenn

13, Khudn lac O didu kign nudi cdy trén, 55 > 60 cm dudng kinh. Bao t0 tran
4 - 7 am dudng kinh, c6 mit céc tinh th# hich kim cia hdp chat

pachybasin [CisHO3) xép thanh dang canh cdy . . .

. Acrpstalfinus Kwon et Fenn.

Sau khi xac dinh mét ching vi nfm thudc cdc loai A.fumigatus,
Aflavus, A.oryzae, Aparesiticus, Aqwamort, Aniger va A.versicolor & cac
khéa dinh loai cdc nhém loai va phan nhdm tuong iung thude chi
Aspergillus, ki€m tra chi tiét cdc dac diém phan loai cia ching vi nam
can xac dinh dé véi cdc dac di€m tuong tng cua ching mau cta mot
Bic tang gidng theo tom tAt mé tA dudi day.

Aspergillus fumigatus Fres. - Khudn lac trén moi truong Czapek, nuoi
cdy & nhiét do 27°C, 10 ngay tubi, mau luc xam, xanh xam, xam, dudng
kinh 4 - 5 cm, mugt nhung, doi khi x6p béng. Khoi bac tit iran dinh
bong hinh cot, dai tdi 400 pym. Gid bao tU tran nhan, thudng dai 500
gm. Bong dinh gia hinh binh, 20 - 30 xm dudng kinh, mang thé bhinh @
phan ntta bong trén. Thé binh 2-3 x 6-8 am. Bao t{t tran hinh cao 2.0
. 3,5 am dudng kinh, ¢d gai, moc thanh chudéi gée non thinh 3.3

Aspergillus oryzae (Ahlburg) Cohn - Khudn lar trén mdi tnfing
Czapek (nhiét do nusi cdy 27°C, 16 ngiy tuohr 5 - 6 cm ducng  kinh,
mau lye, vang lue, luc ndu sau chuyén thanh nau lue, nau. Khoi bao ta
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tran dinh bong hinh tia téa tron, phan ldn 150 - 300 dén 400 - 500 um
dutng kinh. Gia bao tit trdn nhéan hosc rap, thudng dai 1,0 - 2,5 cm, cd
thé téi 4 - 5 cm. Bong dinh gia hinh gan cau, 40 - 5C wm dudng kinh,
hodc mang cudng thé binh va thé binh, hoac chi mang thé binh, Cudng
thé binh 4-5 x 812 gm. Thé binh moc trde tiép trén bong dinh gid 3-5
x 12-15 uym, thé binh mec trén cudng thé binh 3,0-35 x 810 um. Bao
¢ tran phan lon hinh cAw, ddi khi hinh elip 4,5 - 7,0 um dudng kinh
hoac & - 10 um tryc ln, nhan hoac rdp, co gai min.

Aspergifius flavus Link ex Fr. - Xem bang 1.8, chuong mot (hinh 1.3,
chugng mot).

Aspergillus parasiticus Speare - Xem bang 1.8, chuong mot

Aspergillus awamori Nakazawe - Khudn lac trén moi trudng Czapek
(nhiét do nuoi cdy 27°C, 10 ngay tudd) 5 - 7 cm dusng kinh, mau néu
den. Khéi bao tit tran dinh bong hinh cau, sau hinh tia téa tron va tdch
thanh cdc cot, phan 16n 200 - 300 pm dudng kinh. Gia bao t& tran nhdn,
dai 200 - 300 pm dén 2 - 3 mm. Bong dinh gia hinh chu, phan 16n 25
. 50 um dudng kinh, mang cudng thé binh va thé binh hoac chi mang
thé binh. Cubng thé binh 35 - 10 wm x 4,5-40 gm. Thé binh 3-4 x 5-10
um. Bao ti tran hinh cau, 3,5 - 50 um dudng kinh, nhan, c6 gai hoac
¢d cac vét rap doc, thanh chudi goc non.

Aspergillus niger v.Tiegh. - Khudn lac trén moi trudng Czapek (nhiét
d3 nudi cdy 27°C, 10 ngay tudD) 2,5 - 3,0 cm dudng kinh, mau den. Khéi
bio ti tran dinh bong hinh cau, sau hinh tia téa tron hodac tach thanh
cac cot 700 - 800 mm dudng kinh, doi khi ¢ cic khoi bao ti tran nhd
mau pAu den. Gid bao tir tran nhin, dai 1,5 - 3,0 em. Bong dinh gia
hinh cau, 46 - 75 um dudng kinh. Cudng thé€ binh phan lon 5-6 x 20-30
um, déi khi 6-10 x 60-70 um. Thé binh 3,0-3,5 x 8-10 um. Bao td tran
hinh cau, phan 6n 4 - 5 gm dudng kinh, rap hoac cé gai khdong déu,
thanh chudi gdc non.

Aspergillus versicolor {(Vuill) Tiraboschi - Khudn lac trén méi truong
Czapek (nhiét d6 nudi cdy 27'C, 10 ngay tudi}, 2 - 3 cm dudng kinh,
mau trang, sau vang, vang da cam, luc vang, luc tuy ting chung. Khai
bao ti tran thudng chi ¢d mot loai, hinh cay, hinh tia tda tron, 100 -
125 tm dusng kinh. Gid bao tu tran nhan, 5-6 x 500-700 xm, sat bong
t6i 10 um dusng kinh. Bong dinh gid hinh cau, hinh ciu hoi thon dai,
12 - 16 gam duong kinh, mang cubng thé binh va thé binh. Cudng thé
binh phan i6n 3 x 8 pm. Thé binh 2,0-2,5 x 5,0-7,5 #m Bao tu tran
hinh cau, 2.9-35 pym dudng kinh, cd gai. Doi khi ¢ t& bao Hulle (hinh
3.3
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Chi BEAUVERIA Vuillemin

Chi Beauveria do Vuillemin thanh lap nam 1912 tir loai Botrytis
bassiana Balsamo. Chi Beauveria tach khdi chi Botrytis Pers.ex Fr. va phan
cdch vai chi nay bdi cac dac diém ctia té€ bao sinh bao ti tran. TE bao
sinh bao ti tran cda chi Botrytis 1a cde t& bao o dinh cia gia bao tu
tran hodc & dinh cac nhanh cha gid, phdng to, mang cac gai nhé. Bao
ti tran don doc duge tao thanh trén cdc gal dé. T& bao sinh bao tu tran
cla chi Beguveria tiép tuc moc dai theo ki€u hgp truc, do dé ngoan ngoko
hinh chit chi va cd gai nhé & dau mat cia cdc doan hinh chit chi dé.
Bao td tran dugc tao thanh trén cdc gai nhé nay.

Chi Beauveria dac trung bdi cac dac di€m : gid bao td trdn phan
hoa, thudng la nhitng t& bao 16n, khong ngan véch, khéng mau, & dinh
sgi ndm hoac la cdc nhanh ngang cia sgi ndn. Cac t& bao sinh bao ti
tran & phin dinh cGa gia, don doc hoae thanh cum day dac, hoac thanh
vdong, khong mau, khong ngan vich, gom 2 phan. Phan géc hinh ciu hoac
hinh thoi, phan ngon cd dang cudng hep, ngodn ngoeo thanh hinh chu
chi, ¢ rang ngén mang bdo ti tran. Bao ti tran khéng ngan vach, hinh
cu hoac elip, g6c trdén, nhdn, vach mdng, thudc tip sympoduloconidi (tip
cd ban proconidi).

Chi Beauveria Vuill. ngan cdch véi chi Tritirachiwm Limber ian cédn
bdi cac dac di€m sau cda chi Tritirachium : s0i ndm thudng co mau, té
bac sinh bao td tran khéng cd gai ma cd seo, gid bao (0 tran moc ra
tif cdc sgi nam thang ding.

Cac loai clia chi Beouveria 1a cdac loal vi ndm diét con trung, phan
b6 réng rai & nhidu ving dia ly, trén cén trung, dit hoang, dit trong
trot. Hoat tinhk diét cén trung cia loadi B.bassiana la cdc enzim cd kha
nang phan giai bidu bi va protein cha cdc loai déng vat nay (Shimizu va
ct., 1993), va bdi doéc té bovericin (CyHq¢;O4Ny,  cycelo
{(N-methyl-L-phenylalanin-D-o-hydroxyisovaleryl);). Ngudi ta dd phat hién
175 loai cdbn trung & Bac My va 60 loai con trung & Lién X6 (cd) bi loai
- B.bassiana ky sinh. O Viét Nam, T.K.Chinh (1996) da phat hién 1i1 mau
trong téng s6 936 mAau con trung thudc bé Canh vay (Lepidoptera) va bo
Céanh giong (lsoptera) bi ky sinh bdi cde loai B.bassiana va B.brongniali
va da thd nghiém ché phdm B.75 tit B.bassiana dang bot d€ phong trie
sau rom théng (Dendrolimus punctatus Walker) va che bift sau chét 80%
san mot nam xu ly bing ché& pham nay.

Cdc tac gid da md td 14 loai thude chi Beauveria. De Hoog (1972)
chdp nhan vad mo td 3 loai B.alba (Limber) Saccas, B.bassiana (Vuill)
Bals. va B.brongniartii (Sacc.) Petch (bAng 3.13) (hinh 3.4 va 3.5).
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Bdng 3.13. Khoa dinh logi cac loai thude chi Beauveriq Vuill.
(Theo De Hoog, 1972)

1 16 bao sivh bao ti trAn phln lon moc thanh vdng doc s nim thing
ding phin géc 1525 x 10-24 pm, d& khi réng t& 35 um, phan ngon
dai 1& 35 am, rdng 1 pm, gai ddi 1 um ...

' ... Balba {Limber) Saccas}

L T8 bao sinh bac ti tr3n moc rai rdc hodc thanh cum trén gi4 bac hi trdn
phén hda 1o rét 2

2 Bao 4 tran hinh chu hofc gin cBu dbi kii kinh elip rbng, 2:25 x 2-3 um.
TE bao sinh bao ti tdn c6 phan g hinh clu, hinh binh, thanh cum
day dic . . .

. B.bassiana (Vuil) Bals.

2 Bao t& tran phan 16n hinh ofp, dbi ki hinh gln clu, 2025 x 2545 um.
T8 bio sinh bio 0 trBn thon phd, ft khi thanh cum . . .

. . . Bbrongniarii (Sacc) Petch
Sau day 14 mo tAd tom tAt cac lodi da thady & Viét Nam.
Beauveria bassiona (Vuill) Bals. - Khufin lac trén moi trudng thach

o0 03
O, 00
oM OOO"O 080 |

Hink 3.4. Beauveria bassiana (Vuill) Bals.

a- BO miy mang bao W trdn véi gia bao tid trAn vA (€ bio sinh bio td trin,
b- Cic dang t& bio sinh bao ti trin, c- Bao W& trin (De Hoog 1972)
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Hinh 3.5, Beauveria brongnmiartii (Sacc) Petch

a- Bo may mang bdo i trhn, b- TE bio sinh bic 1 trin,

¢ Bao wt trin (De Hoog, 1972).
- khoai tay (nhiét dé nudi cdy 25°C, 7 ngay tudi}) 1 - 2 cm duong kinh,
dang bot, nhung, len hoac x6p béng, mau tring, tring nga vang, dé6i khi
cdc soi ndm tap hop thanh bd sgi. Cac sgi nfm khi sinh mang cdc gid
bao ti tran ngan, phdng to, 3-5 x 3-6 um. Cdc gid bao t& trAn nay hoac
tao thanh cic nhanh ¢ phdn ngon, hosc truc ti€p tao thanh cdc t& bao
sinh bao t¥ trBn. - ..

Céc t& bao sinh bao ti trAn moc thanh cum, d6i khi duge tao thanh
ti gid bao ti tran hoac nhdnh cia gid. Phiin géc cia t& bao sinh bao
td trdn hinh chu, hinh binh, 2,5-35 x 3-6 um hosc 2,5 - 4,0 um duémng
kinh, phin ngon dang cufng hep, ngodn ngodo hinh chit chi hodc ngoén
ngodo khong du, cd rang, 1 x 5.20 um. Bao t¥ trin khéng ngan vich,
hinh chu d6i khi hinh elip, day tron dai khi nhon, nhan, 2,0-2,5 x 2-3
u#m. Cd bao-til 4o.

Beauveria brongniartii (Sacc.) Petch.- Khudn lac trén méi trudng thach
- khoai tay (nhigt do nusi cdy 25°C, 7 ngay tudi) 1,0 - 1,5 cm, trang
sau vang, hong tim, d0 tim hoic tim dang len, xdp béng, mugt nhung
hay dang bot, doi khi cd bS sgi. Gid bao tran 5 - 9 um dutng kinh hoic
chibu dai. T¢ bao sinh bao tit triin cd phin g6c hinh gan chu, hinh binh,
2,0-35 x 4-25 ym, phin ngon 1,0-1,5 x 25 um, ngodn ngode hinh chi
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chi, gai dai 1,0 - 1,5 pm. Bao ti tran khong ngan vach, khong mau,
nhan, hinh elip, déi khi gan cau, 2,0-2,6 x 2,5-4,5 pm. Khéng ¢6 bao tu
ac.

Chi CEPHALOSPORIUM Corda
 (ia bao t¥ tran khong cd hodc ngin, néu cd, khéng phan nhanh hoac
phan nhanh it. Té bao sinh bao ti tran la céc th€ binh, & dinh gia bao
t¥ tran, nhung phin 16n moc truc tiép, rai rdc trén sgi nAm. Cic thé
binh thon dan tit ge dén dinh. Bao t tran thude tip phialoconidi (tip
cd ban euconidi), khéng ngan vich, nhiéu hinh dang (hinh cau, hinh tring,
elip, hinh tru), khéng méu hoac mau nhat, thanh khdi cAu nhay ¢ miéng
thé binh.

Chi Cephalosporium duge Corda mo ta nam 1839. Cac loai cta chi
nay duge Gams (1971) chuyén sang cdc chi Acremonium Link ex Fr,
Monocillium 8. B.Saksena va Verticillium Nees ex Waliroth. Trong tai lidu
nay ching toi van gt Cephalosporium Cda. véi loai C.acremonium Cda,
vi cac tai lieu vé khdng sinh hoc hién nay vn diung tén loadi vi ndm tao
thanh khang sinh cephalosporin nay, ‘dé tién viéc tra ciu (hinh 3.6).

Cephalosporium  acremonium Cda.- Khu#n lac trén moéi trudng thach

khoai tay (nhiét do nudi cay 27°C, 10 ngay tudi) ¢ duong kinh 16 -
25 em, sinh nhidu bao ti tran, dang mat thay ddi tit mugt d&n xOp bong,
véi cac vét nhay, mau trang, hong hodc da cam nhat. Gid bao td tran
néu oo rit ngan, gan thang gdc voi ‘sgi ni&m, khong phan nhanh. Thé
binh thang hoac hoi cong, dai 20 - 40 am, dudng kinh 1,4 - 2,5 pgm &
gan day. giam dan dén 0,5 - L0 sm & phan dinh. Bao ti tran hau hét
hinh tru, doi khi hinh gan cau hoac hinh qua 1é, phan 16n 0,9-1,8 x
3355 am, tu hop thanh khéi cdu hoi nhay 4 dinh thé binh. Khéng eo
bao ti ao.

Theo W.Gams (1971) tén Acremonium strictum W.Gamsla tén chinh
va tén, Cephalosporium acremonium sensu auct. plur. non Corda la tén
dang nghia C.acremonium cho khdng sinh tu nhién la cephalosporin C, dé
dang bién ddi thanh acid 7-aminocephalosporamic (7-ACA). Cephalosporin C
c6 tac dung trén Staphylococcus aureus va Salmonella typhi, nhung hoat
phé hep va tic dung yéu. Hién nay ngudi ta dung 7-ACA d& san xuat
cdc khang sinh ban téng hgp nhu cephalotin, cephaloridin, cephalecin, v.v.

Chi FUSARIUM LINK ex ¥ries

Chi Fusarium 1A mot chi ndm cé s8 lugng loai da duge mé ta dac
biet lon, trén mot nghin loai, nhung ciung 1A mat chi nAm ma sé lugng
loai dén nay con duge chdp nhan so voi s6 lugng loal da duge md tad ndi
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trén chiém mot ti 1 r&t nhé : trén dudi 1% hodc 3 - 4% tuy cac tac
gia khac -nhau, Nguyén nhén cd ban cua tinh hinh trén la kha nang bién
di rdt cao cla cdc chung ciia chi Fusarium trén cac co chdt tu nhién.
Nhidu dac diém hinh thai hoac nudi cdy ciia cac ching thuge cung mot
loai thay ddi trong mot gidi han rit 16n. Nghién ciu cdc dac diém nay
cta 8 chung cd nguon gdc khdc nhau thude loai F.oxysporum ‘Schlecht Iuu
trit @ Vien Nghién cdu quéc gia ndwg nghiép & Dijon (Phap). ching toi
thay ching han 4 trong s6 8 ching nay khong tao thanh dém gia nhay,
4 ching con lai tao thanh dém gid nhay dién hinh, hoac 2 ching cd mau
trang hong nhat, 2 chung cd mau tring anh bac, 2 ching cd mau hong
da cam va 2 ching con lai mau trang hodac tim hoéng nhat (trén moi
trudng thach - khoai tay), v.v. Sy ¢d mat cua bao td tran ldn
(macroconidium) va bao t& trdn nho (microconidium) la cic dac di€m co
ban cta cac loai thuoc chi ndm nay, tinh chét d¢ ctang phu thude vao
ngudn gde cdc chung, dac biét phu thudc vao sé lugng lan da cdy truyén
cac chung do. Tinh chdt da dang cia cdc bao tt trAn lon va nho eda
méi loai cing 1A mot trong nhung nguyén nhan tao va tinh hinh md ta
qua nhidu loai ndi trén. Nhing nghién cdu vé phan loai hoc chi Fusarium
tit dau thé ky nay, dac biét ty nhung nam 1050 trd lai day, nhd k¥
thuat nudi cdy don bao ti, cic ky thuat hién vi khac duge cai tién, da
¢ nhitng déi mdi, trude hét 14 cde dac di€ém phan loai cia moi lodi da
duoe nghién ctu c6 hé théng va do dd da o nhing giéi han cho mdi
dac diém dd kha ro rét

Hé thang phan loar chi Fuserium theo hudng do bat dau tu
Wollenweber (1010) va tiép dé la hé théng cua Wollenweber va Reinking
(1935) gdm 142 loai va thi, dang (form) tap hop trong 16 nhom loai
Raillo 11950) chap nhAn hé thong cua 2 nha ndm hoc nay voi nhing sua
d3i nho. Tiép tuc theo hudng do, 3ilai (1955) de nghi mét hé théng gom
26 loai tap hop trong 9 nhom loai va sau dd (1977), b8 sung vao chi
nay 5 loai nita. Booth (1971) b sung thém céac dac didém cua bo may
mang bao ti¥ tran cta nhidu loai va can ai vao cac dac di€ém nay cing
véi cac dac diém hinh thdi va nuéi cdy khac, da 48 nghi 12 nhdm loai
véi 44 loai va thd dugc chip shan hoac mo td mdi cia chi Fusarium.
Theo mot quan diém phan loai khac vé chi Fusarinm, Snyder va Hansen
11940}, sau do Toussoun va Nelson (1968), Mesziaen va Cassini 119683,
ngoai cac dac diém khac. dung dac diém cua got ngan géc bao tu trin
lén la mot trong cac dac diém co bar, da tap hgp cac loai cua
Wollenweber vA Reinking (1935 vao 9 lodi va mot sé thua. Loai cGn chi
Fusaritom theo guan diém phan joai cta cac nha nam hoc dé od gi¢i han

vt Tong va do dd nhitu nhdm ching cua cung mat loai co nhirng dace
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diém hda sinh trudc hét 1a dac di€m vé& sy cd mat clia céc mycotoxin
khd xa nhau hoac hodn toan khac nhau. Lodi F.tricinctum (Cda.) Snyder
et Hansen chdng han trong hé théng cia Snyder va Hansen tuong dudng
v6i 4 loai trong hé théng cua Booth, trong 4 loai nay chi co loai
F sporotrichoides Sherb. cd mycotoxin gay tang bach ciu. Vi cac loai theo
quan di€m phan loai cua Snyder va Hansen qud rong nhu vay, nén heé
thong phan loai chi Fuserium cia Booth (1971) va cua Bilai (1977) hién
dugc st dung rong rai trong cic cd s6 phan loai & cdc nude.

Giai doan hilu tinh (giai doan bao tlt tGi) cia trén 10 loai va thd
thudc chi Fusarium thudc cac loai cta cac chi Nam tai Calonectria de
Not., Giberella Sacc., Micronectriella Speg. va Nectria Fr.

Ve chi Fusarium & 3 nuéc Dong Duong, Bugnicourt (1939) da phat
hién va mb ta 29 loai va thu ky sinh trén 112 loai cay Hat kin (nganh
Ngoc Lan) va 3 loai con tring. Céc lodi va thi nay da dugc kifm tra
lai va duge xdc dinh la thube 11 loai va thd con gia tri, 18 nhom phan
loai khac da tré thanh cdc tén ddng nghia (B.X.Ddng 1986). Sau
Bugnicourt, mot 8 loai va thit khéc thudc chi Fusarium da duge phéat
hién va md ta. '

Coéng nghé sinh hoc ding loai F.monoliforme Sheldon dé san xuit
chdt kich thich sinh trudng thue vat giberillin da cd nhitng Ung dung
trong thyc tién noéng nghiép & nhidu nude O nudc ta, mot sd céng trinh
nghién citu phan lap tuyén chon cdc ching nim thude loai F.monoliforme,
nghién c@u nuoi cdy, chist xu&t giberillin vd nghién ciu dng dung kich
thich t§ sinh trudng thuc vat nay déi voi mét s6 cly trong dd duge thuc
hién trong hon 30 nam qua (N.L.Ding 1965, L.LK.Bang va Cs. 1975, 1988,
LV.Tri va Cs. 1988, v.v.). Mét s6 loai thudc chi Fusarium cing di dugce
nghién ctu vé mycotoxin (N.T.Chau 1996).

Bdng 3.14. Khéa dinh loai cac foai thude chi Fusarium Link ex Fr. co
@ Viet Nam (B.X.Dong, 1986}, (Méi truong thach - khoai tay,
nhiét d6 nusi cdy 27°C, 7 ngdy uii)

1 Khuin lac trén 25 cm dudng kinh 2
1 Khudn lac dud 25 cm dudng kinh 13
2 C6 baoc td trén nhd 3
2. Khong c6 bao ti tAn nhd ]
3. Bao t trAn nhd xEp thanh chub 4
3 Bdao tU trAn nho khéng xEp thanh chudi 5

4. Khuin lac mau dd carmin . . .

Fodecomcliutare Brick



Khufn lac mau hdng, tim da cam, hdng tim . . .
. F.moniliforme | Sheldon

Bao ti tr@n nhd dudc tac thanh trén céc thd biph nhiBu migng

5. Bao td tr3n nhé dudc tao thanh trén cdc thé binh mdt migng

2 5 5 © ©

it

Khufn lac c6 sdc t§ mau dé. Bao 1 trn nhd cb Ioai thubc tip blas-
toconidi . . . ' )

. F.sporarrichoides  Sherb.

Khudn tac o6 sic t§ ndu nhat, tim hbng. Khéng c¢6 bac 10 trin thube tip
blastoconidi . . . Fmosiliforme Sheldon  var. subghstinans Wollew, et Reinking

Bac ti trdn nhd hinh gin clu~{tao thanh trén cic thd binh ngén phing to)

. Fpoac (Peck) Wollenw.
Bac ! tr8in nhd hinh elip, hinh tring .
Gid bao 1 trBn phan hda rd rét, c6 nhénh mang céc thé binh dai . . |
. Fsolani (Martius) Sace.

Gid bao-w trlin rit ngin hodic khdng cé. Thé bimh tao thanh céc bao i
tréin nhd ngdn, phdng to, phin I6n moc tI soi ndm

Il

. F.oxysportm  Schlecht.
Bao ti trBn 10n c6 nhiBu hinh dang va kich thudc

Bac U trdn 16n phln 16n c6 cing hinh dang vA kich thudc
Bac td tBn dn ¢d loai thube tip blastoconidi
Bao tJ trn Idn hoan toan thudc tip phialoconidi
Bao ti tdn I6n hinh tring, nhon d 2 dinh, 3-5 vAch ngang
. F.eamptoceras Wollenwet Reinking
Bao ti t3n Idn hioh thoi. 3 - 7 vach ngang . . . .
Faemitecrum  Berket Ravvarmalus Wollenw.
Bdo tU trin '6r oé ngEn gBc r8ng hodc hink mém, cong . . .
. Framidum Sherb.

Bao t} trdn I16n co ngdn gBe thon nhd thanh hich cudng nhd & phin cudi

. Foequiseri {Cda) Sace.
Phan lén bac I tran Idn thing
Phan Idn bao t! tran 16n c6 mé&t hing va mit bung
Khuan fac mau d6 carmin, Gida bao tJ tin (n phan nhanh & dith nhidy
iBn theo kiBu Pewicithium . .
Fsrithoides Wollenw,

Khuan lac c6 mau sde khéc nhau, nhung khéng cé mau dé carmin, Gia
bao i trAn kdn c6 2 - 3 nhanh o dinh

1

14

15
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. F.lareritium Nees
15. Ngin dinh cis bao ti trén In nhon hodc cong hnh mé . . .
. Faufmorum {W.G,Sr'nit.h} Sacc.
15. Ngan dinh cua bac td win I6n thon nhd dan . . .
F.gramincarim  Schwabe
6 Khuln lac rat hep. 1 om dudng kinh. (Gid bao tJ trdn i6n r&t ngin hodc
khéng cd) . . . .
. Forerismoides Cda
. Khuin lac 20 - 25 cm dudng ki'rjh 17
7 Bao 0 trAn on hAu hét co 1 vach ngang CO bio ti &o. Thé binh dai 1 -
18 nm
. Feimerum Penzig

7. Bao td tran lan ¢6 1 - 3 vAch ngang Kndng ©d bdo w 4o Thé binh dai
7 - 89 wm.. .

. . Faivate (Fr) Cda,

Fusariem graomincarunt Schwabe (Perfst. : Gibberella zeae (Schw)
Petchy - Khudin lac trén moi truong thach-khoai tay. nhiét do nuoi cdy
27°C, 7 ngay tudi, 9 - 10 em duang kinh, mau nau, hong tim nau, khong
cd hoac hiém dém gia tsporodochium). Gia bao tl trdn Idn ngan, mang
nhanh @ phan dinh, nhanh dai 5 - 12 sm. Thé hinh thuing don doc &

Hinkh A6, Crphaboaporiom s,

a Ihe binh mang kbhin bao (it Irin hinh chn Gorén midng.

b ThE ranh, ¢ Phé benl i cac ban wio ran vda ddde tao thanh
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dinh cdc nhanh va xen ln véi cac nhanh & dinh gia, déi khi tang sinh
tao thanh nhanh cta gia ¢ miéng, cd kich thudc 3,5-4,5 x 10-15 um. Bao
tid lén hAu hét 3 - 7 vach ngang, 3 vach ngang 2,5-4,0 x 25-35 um, 4
vach ngang 2,5-4,0 x 25-42 ym, 5 - 7 vach ngang 2,5-5,0 x 35-60 um.
Khong cd bao ti tran nhd. Bao tit do 10 - 12 um dudng kinh. ThE qua
tdi 140 - 250 um truc 1én, tai bao ti chdia 8 bao ti tai. Bao ¢ tai
hinh thoi, cong, phin lén 3 vach ngang, 3-4 x 19-24 um (Hinh 3.7).
Taoc thanh céc trichothecen {mycotoxin giy nén mia, ia chay, tdn
thuong t€ bao & tay xuong, tuyén giap trang, giam bach cau) va
zearalenon (mycotoxin tdc dung x&u dén dong hda & dong vat, gy phu
ng bé phan sinh duc cta lgn cai, lam teo budng tring, gay sdy thai).
Fusarium moniliforme Sheldon (Perfst. : Gibberella fujikuroi (Saw.)
Ito et Kimura)- Khusn lac trén méi truong thach-khoai tay nhiét d6 nudi
cdy 27°C, 7 ngay tudi, 4 - 5 cm dutng kinh, x8p béng, mau trdng nga,
hong tim, vai viung cd dang bot. Gia bao ti tran lon ngén, 10 - 20 pm
dai, don hodac ¢ 2 - 3 nhanh & phan dinh. Thé€ binh thanh cum 2 - 3
chiéc trén dinh gia hoac dinh nhdnh, 3,5-40 x 20-25 gm. Bao td tran

—_

20Mm

b
d
a

c
Hinh 3.7. Fusarium graminearum Schwabe

a- Gia bao ol tran, b- Bao wf trdn Idn, ¢ Bao 0 ao o thanh trén
bao td 1rEn lon, d- Tdi bav Wl va bao i {(BX.Ddng. 1986).
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i6n cd ngan dinh dai, cong, ngan gbc thon dot ngdt thanh cudng ngn
va hep, 3 - 7 vach ngang 2.5-4,0 x 30-50 pm, loai 7 vach ngang 34 x
30-65 pm. Thé binh tao thanh bao ti tran nhd & trén sgi ndm, don ddc
9.3 x 20-30 w#m. Bao tu tvan phé hinh thoi, 0-1 vach ngang, 1,5-25 %
5-12 um, thanh chuéi, Khong cd bao tu &o. Hach ni&m hinh cau, mau
<anh sim. Theo Booth (197D), thé qua tai & trén la cay da rung (Hinh
3.8). .

Tac thanh giberellin (kich thich té sinh trudng thuc vat), fumonisin

(mycotoxin giy viém gan, tran dich phdi).

=2

20Mm

Hinh 3.8 Fusarium moniliforme Sheldon
« Gia bao 1@ irdn, b- Bao td urkn Ién, c- Thé binh w0 thanh
cic bio ti trAn nhd (B.X.Dong, 19863,

Chi METARHIZIUM Sorokin

Chi Metarhizium dugc md ta b&i Sorokin nam 1883 vdi loai
M.anisoplice {Metsch.) Sorokin, Sau dé vai lodi dudgc md ta mdi (Petch
1031, 1935, Pope 1944, Borowska 1970, v.v.). Tulloch (1976) kiém tra va
chdp nhan cac loai M.anisoplice {Metsch.) Sorokin véi 2 thu va loal
M flavoviride Gams et Rozsypal. Loai M.anisopliae v0i 2 thu M.anisopliae
var.anisopliac Sorokin va M.anisoplice var, major (Johnstom) Tulloch d&
dude phan lap ti mét 6 méAu con trung thude cac ho Canh vay
. (Lepidotera) va Canh giong (Isoptera) @ nudc ta, va da duge ding d
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Hinh 3.9. Metarhizium sp.
a- Giad bao (0 tran mang thé binh va bao i trin, b- Thé binh vd chudi bao 1T
trin thanh Idp (Litvinov, 1967).
nghién ctu san xuft cc ché phim diét mot s6 con trung va mdi hai cdy
trong (Odontotermes hainanensis Light), hai cong trinh (Coptotermes
formosanus Shir) (T.K.Chinh 1996).

Chi Metarhizium dac trung boi cdc gid bao t¢ tran moc sdat nhau
trén soi nam, do dd tao thanh mot lap day. Phan ngon cac gia d¢ mang
cac nhanh ngin hoac cac thé binh. Thé binh don doc ting déi hay thanh
vong. Bao ti tran thude tip phialoconidi (tip cd ban euconidi), khéng ngan
vach, hinh tring dai hoac hinh try, khong mau hoac mau nhat, thanh
chubi gdc non, thuong tu lai thanh dang cot (hinh 3.9).

Bang 3.15. Khea dinh loai cic lodi va thd thuoe chi Metarhizium Sorokin
(Theo M. Tullach , 1976)

1 Bao tU tin hmh try hodic hinh tring, thudng hd hep lal O gida va vudng
vin & 2 dinh Khun lac c6é nhing mau e khac nhau, mau xam da
cam, xam vang . . .

M Havoviride Gams et Rozsypal

1 Bao tI trAn Hinh elip v& 2 hoic 1 dinh tron. Khudn lac rmau lgc xam vang
lye xam . . .

. M.anisaptiac (Metsch) Sorokin
 Bao iU whn 35 - 90 um dd {thudng & - 8 am) . . .

. M.anisoplige var. anisophiae {Matsch) Sorokin

. Bao tl tdn 9 - 18 am dai {thudng 10 - 14 amb .

. M anisopliae varmalor {Johnston) Tulloch
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Metarhizium anisoplice (Metsch.) Sorokin - Khuédn lac trén moi trusng
thach-khoai tay (nhiét d& nuei cdy 27°C, 7 ngay tub) mau tridng sau
chuyén thanh mau luc xdm nhat, luc xdm vang. Gii bao ¢ trin ngan
vach, nhin, khong phan nhanh hoac e 1 - 2 nhanh ¢ phin ngon, thuing
tdp hop thanh mét 16p day gdm cdc thé binh & dink gid va dinh cac
nhanh. Thé binh moc d8i hoac moc vong, it khi don doc, 2,3-25 x 7-11
#m, hinh tru hoac hinh binh. Bao t& train khéng mau hose mau luc nhat,
lyc xdm nhat, hinh elip thdng hoac hoai cong, 3,5 - 9 um hoac 9 - 18
am true dai, thanh chubi.

Chi PAECILOMYCES Bainier

Chi Paecilonyces do Bainier mé td nam 1907, sau dd duge nhigu tdc
gia chidp nhan chi mdi nay va bé sung nhidu lodi méi. Chuyén luan ve
chi ndm nay cta Samson (1974) chdp nhan 16 loai da ms ta dong thai
t6 hop méi 9 loai va de nghi 6 loai mdi, tit ca tap hop trong 2 nhom
loadi. Nhom loai thi nhat la nhém loai Paecilomyces ¢d céc giai doan bao
ti tui thuée cdc chi Byssochlamys Westling, Talaromyces C.R.Benjamin va
Thermoascus Miehe, gbm cic loai ua nhiét 6n hoa (mesophile), chiu nhiét
va uva nhiét, ¢d khuiin lac mau nau vang hofc cdc mau nau khdec. Nhém
lodi thd hai 1a nhém loai Isarioides gom cic loai khong cd giai doan bao
td tdi, va nhiét &n hda va ¢ khudn lac mau tim hdng, mau luc va mau
vang. Nhigu loai trong nhém loai thd hai nay ky sinh gay bénh con trung

Chi Paecilomyces dac trung bdi nhitng dac didm

Khudn lac mau tring, luc, tim nhat, vang hoac vang nau. Gis bao
td trin don déc hodc thanh bd gia, phan nhianh khéng déu hoac thanh
vong. Nhanh mang & dinh th€ binh moc thanh vong. Th& binh dai khi
don dbe trén cdc sgi nim khéng phan héa. Thé binh gom phin g6c hinh
try hodc hinh gin tring va phan ngon thon nhé dot ngoét thanh mét cf
dai. Bao tit tran thuéc tip phialoconidi (tip co ban eﬁconidi), khéng ngin
vach, khéng mau hodsic mau nhat, nhin ho&c c6 gai, thanh chusi gdc non.
Cac chudi bao tit train tich za nhau, {t khi tu hop thanh khéi.

Chi Acremonium Link ex Fr. phan cdch véi chi Paecilomyces bdi esc
thé binh thudng don déc trén sgi nam khong phan hoa hoac trén cac gis
bao ti tran ngdn, va bdi cdc th& binh hinh dui. Chi Penicillim Link ex
Fr. phan cach véi chi Paecilomyces bdi ¢dc thé binh hinh binh, cing cd
phéin ngon hep nhung khong dai nhu & Pagecillomyces va sdp x&p thanh
dang chéi. Ngoai ra 2 chi nim nay phan cich nhau bdi sy ¢ mat cla
bao tit 40 & nhidu loai cda chi Paecilomyces va khéng c6 bao ti so &
cac loai thude chi Penicillium. Céc chi lan edn vdi chi Paecilomyces vi
cdc dac di€ém phat sinh conidi va cdc dac di€m hinh thai con ed cdc chi :
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Acrophialophora Edward, Akanthomyces Lebert, Gabarnaudic Samson et
W.Gams, Mariannaea Arnaud, Nalanthamala Subram., Nomuraea Maublanc,
Phialocladus Kreisel, Phialotubus Roy et Leelavathy, Septofusidium
W.Gams, Sesquicillium W.Gams, Tolypocladium W.Gams va Verticillium
Nees ex Wallr.

Loai P.variotii Bainier 1a loai thudng gap nhdt & khong khi, d4t va
trén cdc sadn pham cong noéng nghiép ¢ ndbe ta (D.JH Mién, 1980}, tao
thanh khdng sinh variotin (khdng sinh chéng ndm), cling tac thanh

1OMm

000000 -
000000°

000000
000000

000000
000000

000000

Hinh i.10. Paecilomyces farinosus (Holm cx SF.Gray) Brown ct Smith
a- Cac dang khic nhau ca gia bao 1 trdn, b- Bdo W urln 9 cac ching
khac nhau (Samson, 1974).
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mycotoxin 14 acid byssochlamic vA mét s6 sdn phdm trao d8i chit khac.
Thudng séng hoai sinh, nhung loai vi ndm nay c6 kha nang gy bénh
trén ngudi va sdc vit.

Loai P.farinosus (Holm ex S.F.Gray) Brown et Smith gdy bénh nhidu
loal con tring. phan b6 rong rai d nhidu ving trén thé gigi, da duge
phan lap tUt mét sb loai con trung thudc bé canh vay (Lepidoptera) va bé
canh giong (Isoptera). & nude ta (TK.Chinh, 1996).

Bing 3.16. Khia dinh loai cac loai Paecilomyees variotii Bain. va P.farinosus
(Holm ex S.F.Gray) Brown et Smith va cic loai lan cin thuge chi
Puccilomyces Bain, (mdi trifong  thach-can hia mach,
nhiét do nuai oy 27°C, 10 ngay tudi)

1 Khufin lac mau niu varg ndu 2
1 Khuin tac mau tring hodc mau tudi nhat 3

2 Khudn lac dang b8t dbi khi x6p béng nhe. 8 cm dudng kinh, Bao td tran
phigu hinh dang, phin ln 24 x 3250 wm

.. Pvarionii Bain,

2 Khuin lac dang x8p béng 6 cm dudng kinh “Bao ti tran phan 1dn 17-43 x
70N5 am . .
. Pelavispores Hammil
3 Thé binh hiu hEt don déc trén cac soi nim khong phan héa hodc trén
cic gid bao W tran ngin (Bao ti wAn Ninh hat chamh. 23 x 3-4 am) . .
. Pinflanes  (Burnside) Carmichael
3. Thé binh hau h&t moc trén c4c gid bac td trdn 4
4 Bao U tan binh elip hay hinb thoi 10418 x 23 4m. Khuin lac mau trdng
dén vang rhat Bé gia trén co chdt W nhén mau trdng den vang . . .
- Plarimusus (Holm ex SFGray) Brown et Smith
4 Bao t tr8n hith gén chu dén elip. Khudn lac mau trdng dén do B6 gis
trén cd chdt ty nhidn mau dd & . . |
. Pamoencroscss (PHenn) Samson
Paecilomyces farinosus (Holm ex S.F.Gray) Brown et Smith - Khudn
lac trén moi trudng thach-cao lia mach (nhiet do nudi cdy 27'C, 10 ngay
tudi) 4 - 5 em duting kinh, mat dang bot, d6i ché dang xép béng nhe,
trAing sau mau vang tuci nhat vdi cac bg gia mau vang. Gia bao tU tran
hau hét moc tii cAc s0i ndm nén. nhian, khéng mau, 1.0-2,5 x 100-300
«m. mang 1-5 nhanh & dinh via phan ngon gia. Thé binh ¢ dinh gid hoac
dinh cdc nhanh thanh cum, doi khi moc true tiép trén gia, 1,5-2,56 x 5-15

#m, gom phan gdée hinh gan ciu hoac tring va phan ¢ hep 0,6 ym chigu

is2



ngang. Bao td tran hinh elip, hinh thoi, doi khi hinh hat chanh, 1,0-1,8
x 2-3 pm, nhan, khong mau, thanh chufi. Khong ¢ bao ti do. Trén con
trung P.farinosus cd dang mot 16p bot mau trang voi phiéu bs gia mau
tring, trdng vang (hinh 3.10}.

i

0000

Hinh 3.11. Paccilontyees variotii  1tainicr

4. Chc dang cia gid bao (U leEn, b Bao ul ao,
¢ Hap I rin cda cic chiong khic nhau (Samson, 1974).
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Paecilomyces varioti Bainier - Khuén lac trén méi trudng thach-cao
lda mach (nhiét d¢ nusi cdy 27°C, 10 ngay tudi) 6 - 8 cm dudng kinh,
méat dang bdt, doi khi x8p béng hoac cd {t bd sgi, mau lue nau, vang
lyc. Gid bao ti tran nhadn hoac hoi xu xi, 4-7 x 30-12 um, mang céc
nhianh xé&p thanh vong hodac khong déu. Thé binh 2,5-50 x 15-25 um moe
thanh cum 2 - 7 chiéc hoac don doc, phén géc hinh tru hoac gan elip,
phan cd hinh tru dai, 1,0 - 1,5 um. chiéu ngang. Bao ti tran hinh gin
try, hinh elip, 2,5-4,0 x 3,5-5,0 #m, nhdn, khéng mau hoic mau vang nhat
thanh chudi. Bao ti 4o don doc hoac thanh chuéi ngin, hoi xu xi, mau
nau, hinh c&u hoac hinh qua 18, 55 - 8,0 ym dudng kinh (hinh 3.11).

Chi PENICILLIUM Link ex Fries

Chi Penicillium do Link mé td diu tién nam 1809 v&i 3 loai
P.candidum, P.cipansum va P.gloucum, sau dé duge S.F.Gray (1821), Fries
(1932) chdp nhan nhung loai bd loai P.glaucum vi giéi han loai nay qué
rgng (tdt cd cdc loai cd by may mang bao td tran dang chdi va moc
thanh khudn lac mau luc). Tén lodi P.giaucum sau dd deu khéng duge
chdp nhan trong tdt cA cac chuyén luan phan loai ctia chi ndm nay. Sau
Fries, nhidu loai thudc chi Penicillium da duge phat hién va mo ta. Trong
chuyén luan v& chi Penicillium cta Biourge (1923) da mé tad méi va tap
hop cdc loai dd mé ta trude dd, da cd t6i 128 lodi. Biourge d&8 nghi 2
phan chi cda chi Penicillium : phan chi Eupenicillim gdom cac loai c6
gia bac t¥ tran mang cdc nhanh va cic vong th& binh va phan chi
Monoverticillium chi cé gia bao ti trin mang vong th€ binh. Chuyén
luan ectia Thom (1930) mé dau cho quan diém phan loai hoe v& chi
Penicillium ma hién nay van duge si dung rdng rai. Thom d& nghi 4
nhom loai (sectio) cia chi ndm bdAt toan nay can cd vao ciu tao cha bo
may mang bao td trAn : Monoveticillata, Asymmetrica,
Biverticillata-Symmetrica va Polyverticillata. Nhom loai Asymmetrica dugc
chia lam 6 phan nhdm (subsectio, series) can ci vao dang mat khusn lac
vA mdt phan vao dic di€m hinh thdi cia bd may mang bao ti tran.
Chuyén luin vé chi Penicillium cia Raper va Thom (1949 hién nay dang
duge dung rong rai vé co ban theo quan di€m phan loai hoc cta Thom
(19300 vé chi ndm nay vdi vai thay déi nhd : Nhom Asymmetrica con 5
phan nhom iDivaricata, Velutina, Lanata, Funiculosa va Fasciculata), quan
niéem vé nhom loai Polyverticillata hep hon trude, chi con loal P.albicans
Bain. ity dang chd y la Thom (1930, Raper va Thom (1949} khong
theo Luat quiv t¢ vé danb phap thue vat (diéu 59). chi chip nhédn tén
chi Pericidlivan vho ea cac loai thude chi nam nay co hoac khong cd giai
doan huu tinh yrai doun bao td tai). Dong gdp quan trong cia Thom va



cau dé cua Raper va Thom 13 trén co sd nghién efu nhieu chiug khac
phau cua hau hét céc loai thudc chi Penicillium da dugc cong bd {(cho
dén 1049), da xay dung mot gquan nigm vé loai d6i voi chi ndm nay vi
da kim tra, chon lua 46 mo th mai va mod ta lai 141 loai va tha duge
chip nhan véi cac tén dong nghia. Chuyén luan cia Raper va Thom (1949)
gau do duge tai ban nhidu lan, khong cd thay ddi va bd sung. Tiu Raper
vA Thom (1949) dén nay, ching ta c6 thé thiy mot sd cong trinh nghién
cdu phan loai hoc vé chi Penicillium dang chi y nhu Abe (1956),
Pidoplitsko (1972), Fassatiova (1975), Samson va ct. (1976) voi mot sd thay
48i & mot s6 nhom loai va quan ‘trong hon la thay déi vé quan niém
loai (do d¢ vé gidi han cac loai) & céc phan nhom Fasciculata, Funiculosa
va Lanata thudc nhom loal Asymmetrica(r" Tig&p sau do, 2 chuyén lugn
phan loai vé chi Penicillium déang chi y la chuyén luin cha Pitt (1979
va chuyén luén cua Ramirez (1982). Trong chuyén luan cta Pitt, quan
niém vé loai 4 tit ca cac nhom loai thudce chi Penicillium duge xac dinh
lai, cac chi Nam tai cd giai doan bao tit tran duge chip nhén theo diung
Luat danh phép quéc (& vé thye vat. Do quan niém mdi dg, chi eon 67
loai mo ta trong chuyén ludn ctia Raper va Thom (1949 duge Pitt chdp
nhan, dong thoi Pitt mo ta lai va md ta méi (loai moi - sp.nov., tén mdéi
. nom.nov., té hop mdi-combnov,) 37 loai thudc chi Eupenicillium Ludwig,
16 loai thudc chi Talaromyces CR. Benjamin va 150 loai thude chi
Penicillium, cung v@i cac nhom loai va cdc phan nhom mdi trong cic chi.
Chuyén luan cia Ramirez khong thay d6i vé quan diém phan loai so voi
chuyén luan cia Raper va Thom (1949), chi bd sung cac loai méi duge
md ta sau 1049, voi cac t6 hop mdi (Penicillium series atrosanguineum
ser.nov. gom 2 lodi P.atro-sanguineuin B.X.Dbng, 1973 va
P.grisco-purputeunt Smith, 1966, va mot s6 t6 hop mdi khac).

Chi Penicilliunt thugc ho Moniliaceae, bo Moniliales, 1dp Niam bdt toan
(Deuteromyces, Fungi imperfecti) trong hé théng phan loai hinh thai
(Saccardo 1886), hoac t8 chi VI (section VI), nhdm Hyphomycetes trong
hé thdéng phan loai phém Hyphomycetes ctia Hughes (1953), t8 chi
Phialoconidiae, nhdm phu Euhyphomycetidae, nhém Hyphomycetes trong ha
théng phan loai nhém. Nam bdt toan nay cua B.X.Dong (1972). Céc loai
c6 giai doan bao ti1 tai da phat hign duge thude cac chi Nim tui
Eupenicillium Ludwig, Talaromyces C.R.Benjamin, Hamigera Stolk et
Samson, Trichoskytale Cda., Dichigena Montagne et Durieux. Cac chi Nam
tdi nay thude ho Trichocomataceae (bd Eurotiales, l6p Plectomycetes, nganl.
phu Ascomycotina, nganh Nam - Mycota).

‘

(1) Xem chi tict & Nhem nam yphomycetes & Viet Nam®, 1ap 1l. NXB. Khoa e vi Ky thuit.
11a Noi, LYRa.
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Chi Penicillium dac trung bdi ciac dac diém

Sgi nAm ngan vach, phan nhanh, khéng mau hodc mau nhat, d6i khi
mau sam.

Khuén lac mau luc, vang luc, xanh lue, lue xdm, xam, d6i khi cd
mau vang, dé, tim hoac trdng. Mat trai khudn lac khéng mau hoic od
mau sic khdc nhau, méi trudng thaeh nudi cdy khong mau hodc ¢d mau
sic do cd mat cdc sAc t6 hoa tan tuong ung. Khuén lac c6 hoac khong
cd vét khia xuyén tam hay dong tam, cd hoac khéng cic giot tiét (exudat).

Bo mdy mang bao td tran (cdn goi la “chdi’, penicillus) hoac chi gbm
gia bao td tran voi moét vong thé binh & dinh gid (cfu tao 1 vdng,
monoverticillate), hoac géom gia bao ti trin v8i 2 dén nhidu cubng thé
binh (metulae) & phan ngon gi, trén dinh cda méi cuéng th& binh d6 c6
cdc th€ binh tcdu tao 2 vdng, biverticillate). Trutng hop cac gia bao tu
tran mang 1 hoac nhiéu nhdnh (branch) & phin ngon gi4, sau doé cdc
nhanh mang cic cudng thé binh va cdc cufng th€ binh lai mang cac thé
binh cing duge coi 14 cdu tac 2 vong, Khi cdc cuéng thé€ binh xé&p dau
dan va sdt nhau trén ngon gié,' ciu tao 2 vong dd duge goi 12 edu tao
2 véng ddi xdng, truong hop cdc cudng thé binh xép khong déu trén phan
ngon gia hoac cd nhanh, cu tao nay dugc goi la cdu tao 2 vong khéng
déi xdng. Trudng hgp gid bao ti trdn mang nhidu nhdanh va ecic nhanh
nay cung vdi cdc cudng thé binh, ciac thé binh x6p dén dan va sat nhau,
bd méy mang bao ti tran cd cdAu tao nhidu vong (polyverticillate).

Gia bao td tran co thé phat trién ti cdc sgi ndm nam sit co chét,
sat mat méi trudgng thach nudi cdy (cdc sgi ndn), khi dd thudng cd chidu
dai déu nhau, va khuin lac c¢é dang mat nhung (velutinate), Gia bao ti
tran cd thé€ la nhdnh cia cic sgi ndm khi sinh, khufin lac trong trudng
hgp nay cd mat dang len hodc x3p béng (lanate, floccose). Trutng hgp
cac gia bdo td tran la cidc nhdnh cta cdc bd sgi hoac ban than ching
tu hop lai vdi nhau thanh cdc bd gia, khuin lac dac trung bdi su cd mat
cia cac bd soi (funiculose) hoac cla cde bé gid (fasciculate).

Té bao sinh bac td trAn cia ecdc loal thudc chi Penicillium 1a cac
th€ binh. Th& binh & nhigu loai cda chi ndm nay cd phin dinh ngén va
thon nhé dan, phan dinh nay thudng cd dutng kinh vao khoang 1/3 dudng
kinh cia phan than. Mot s6 loai thuge nhdm loai- Biverticillata-Symmetrica
co thé binh hinh mii dao (th€ binh ed phan dinh tuong déi dai va thon
nhdé dan.

Bao ti tran cha cde loai thudc chi Penicillium thuoc tip phialoconidi
(tip ed ban euconidi), khéng e¢d véch ngan, hinh chu, gin ciu, hinh tring,
elip, d6i khi hinh tru. Khi riéng ré, cdc bao td tran khéng mau hoidc mau

186



nhat, khi tu hop thanh dam, thuong ¢ mau lyc, vang luc, luc xanh, luc
xam, xam, Cdc bao td tran nay tao thanh chudi dai trén miéng th€ binh.

Bao t& tran céng nhu gia bao ti tram, cdc nhanh, cac cudng thé
binh, cic thé binh tiy tiing loai cd mat ngoai nhin, rap, c¢6 gai hoac san
sii, go ghe (hinh 3.12, 3.13).

Mot s6 it loai tao thanh hach ndm (sclerotium). Hach nfm céu tao
bdi cdc t€ bao cd vach day, cd thé rit cdhg hoac meém, hinh céu, gin
cau, khéng mau hoac cd mau sic khic nhau, don doc hoac thanh cum.
Mot s5 loai nhu da ndi, ¢d bao tu tui {ascosporum). Thé quéa tdi 14 nhing
thé qua kin (cleisthothecium), cd vo thd qua cing hoac mé&m, cd hoac
khong cdé cdc sgi n&m bao quanh, thé sinh tui cudn xodn hoac thang, tui
bao tir (ascus) don doc hoac thamh chuéi, bao tit tui khong ngan véch, co
hoac khong cd rinh va g8 qui dao.

Nhisu loai thude chi Penicillium phan bd rong rai d nhiéu ving dia
1y trén trai ddt, cd mat & nhiéu co chat tu nhién, trén nhidu san pham
cong nong nghiép va giy mdc cho cic san phdm nay. Nhigu loai da duogc
phat hién cd ¢ Viét Nam trén cdc cd chat tu nhién va cdc san phAm
noi tréen (B.XDong 1977, 1986), D.H.Mién 1980, v.v.). P.notatum la loai
vi nim, cing la loai vi sinh vat dau tién dudc ding dé lén men san
xuit chit khang sinh dau tién (penicillin), tao ra tién bé méi eta y hoc
hién dai, voi phat hién cta Fleming vé khAd nang dc ché vi khuan cia
mét ching thudc loai vi ndm nay. Tiép dd loai P.chrysegenum duge phat
hién cing cho penicillin v6i nhigu chung e hiéu suit len men cao, dac
biét sau khi da xd ly dot bién. Trong cong nghiép san xudt khang sinh
hién nay, mot s6 ching da xu ly dot bién cua P.chrysogenum cd th& cho
tdi 30g penicillin hoac hon trong 1 lit méi truong léen men. Cac ching
nim nay dung dé€ san xudt penicillin tu nhién (penicillin G, penicillin V,
v.v.) vA acid G-aminopenicillamic (dung dé sdn xudt cac penicillin ban tong
hop nhu ampicillin, oxacillin, v.v.). Cédc penicillin tu nhién va bin tdng
hgp nay dung trong digu tri cac bénh cd ngubn goc vi khusn (gram +
hoac vila gram + vita grain - thy loai khang sinh). Mat s6 loai Penicillium
khac nhu P.gniseofulvum, P.nigricans, P.urticae, v.v. cho griseofulvin.
Griseofulvin 1a mot khdng sinh duge diung trong didu tri mét s6 bénh ndm
ngoai da, tdc, gay ra bdi cdc ndm bénh nhu Microsporum spp.,
Epidermophyton floccosum, Trichophyton spp. Nhiéu loai thuéc chi nam
Penicillium cho cac khang sinh khdc, nhung khong duge dung trong diéu
tri vi hoat tinh khang sinh yéu hodc vi dde tinh cao.

Ngoai cdc loai duge dilng trong céng nghé khang sinh, mot s6 loai
khac thuée chi Penicillium ddge dung trong céng nghé ché bién thuc phiam
nhu cong nghé san xuit phomat (P.roqueforti). Nhiéu loai cing da duoc

187



nghién citu kha nang tao thanh cdc acid hitu co, v& cdc hoat tinh enzim
va mot sd san phdm trao dfi chat khac, Ching ta cing cAn chu y trong
chi Penicillium, mét s6 loai c6 kbd nang tao thanh mycotoxin, dac biét
cdc mycotoxin c¢ khd nang gy ung thu gan nhu cac loai P.uislandicum
tao thanh islandotoxin vi luteoskyrin, loai P.urticae tao thanh patulin, v.v.

P& dinh loai cac loai thudc chi Penicillium &4 duge ding rong rai
trong cong nghé sinh hoc (P.griseofulvum, P.chrysogenum, P.notatum, P,
rogueforti) vA cdc loai tae thanh doéc t6 nguy hiém (P.islandicum, P,
urticae), sau khi xac dinh cic ching nd&m thudc chi ndm nay, cin xdc
dinh ecdc chung nd&m dd lan lugt thufe nhom loai, phan nhdm, sau dg
mdi xdc dinh duge loai cda cde ching nim dd (cic bang 3.17, 3.18, 3.19).

Bdng 3.17. Khéa dinh loai cac nhdm loai (sectin} va cac phin nhom
(subsectio) cna chi Penicillium Link ex Fr.
(Theo Pidoplitsko 1972, B.X.Dong 1976)

1 Chdi 1 vang (Sectio MONOVERTICLLATA}
1 Chdi 2 véng-nhidgu vong
2 C6 thé qua td hodc hach nim

a Wwom N

2. Khong c6 thé qud td hodic hach ndm
3 Co thé qua tii . . .
. Subscctio Monoveriiciliara-Ascogena
3. C6 hach ndm .
. Subsccric Monowverticillata-Sclerogena
4. Chéi 1 vang nhung cé 12 nhanh . . .
. Subsectio Mowoverticilfate-Ramigens
4 Chdi 1 vong, khdng cd nhénh 5
6 Gia bac tJ trin dai, ph3n 16n trén 00 am . . .
. Subsectio Monoverticilata-L ongiphora
5. Gid bao td trin ngdn, phin l6n dudi 100 xm . . .

. Subsectio Monoverticiflara-ireviphora
6. Chdi 2 vdng | 7
6. Chéi 34 vbng . . . (Sectio POLYVERTICHLLATA)
7. Chéi 2 veng khéng déi xing ;)
7. Chéi 2 vong d& xdng {Sectio BIVERTICILLATA-SYMMETRICA) L]
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n

1.

13.

14

15.

15.

17.

Cubng thé binh 24 cd, tdch xa nhau (Sectio DHVARICATA)

Cufng thé binh 36 ci, x8p gin nhau, thdng cb 2-3 nhanh
(Sectic ASYMMETRICA)

C6 thé qua ti hofic hach ndm
Kndng cé thé qud td hodic hach nim

. C6 thé qua . . .

. Subsectio Divaricara-Ascogena

. C& hach nim . . .

. Subsectio Divaricata-Sclerotigena
Khufn lac ¢6 mit dang nbung . . .
. Swbsectio DivaricaraVefuting
Khuin lac mit dang len, dang béng sép . . .
. Subscctio Divaricata. anala
Cod thé qua . . .
. Subscctio Asymmetrica-Ascogena
Khéng cd thé qua
Khudn lac mat dang nhung mugt . . .
. Subscctio Asymmetricadeluting
Khuin lac khong nhu trén
Khuin lac m#t dang len, x8p béng . . .

. Subsectio Asymmctrica anata

. Khudn lac c6 bé gid . . .

. Subscctio Asymmerrica-Fasciclata
Khudn Ia.cl c6 thé qua hodc hach nim
Khudn lac khéng cé thé qud hoic hach ndm
Coé thé qud . . .

. . Subsectio Symetrica-Ascogena

. C6 hach ndm . . .

. Subsectio Symetrica-Sclerotigena

. Thé bmh cé phin dinh thon nhé ddt ngdt . . .

. Subsectio Symerrica-Cyathophora
Thé binh cd phin dinh thon nhé din . . .

. Subsectio Symerrica-L anceofera

13

14
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Bing 3.18. Khéa dinh loai cac loai Penicillium chrysogenum Thom,
P.notatum Westling, P.rogueforti Them va cac loai lan can treng phan nhom
Asymmetrica-Velutina (Theo Raper vi Thom 1949, Samsan,

Stolk va Hadlok 1976, B.X.Dong 1986) (Moi trdong Czapek,
nhiét d6 nudi cdy 27°C, 10 ngay tudi)

i Gid bao td wrdn hiém khi cé nhanh . 2
1 Gid bac td trin thudng c6 nhérh 5
2 Bao W trBn hinh tring, hinh elip, tac thanh céc chubi song song hodc
chdng chéo IBn nhau 3
2 Bao t trdn hinh clu, gin clu, xép thanh cic chudi sdt nhay {(dang c8t) 4
3. Khuin lac mau lyc, mép mau xanh, mat tréi khBng mau. Bao tJ 4&n hinh
tdng 30 - 32 um true B0 . .,
. Peoeruleoviride G.Smith
3 Khuin lac mau Iy xanh, mdt tr& mau ndu Bao t tr3n hinh elip hodc gin
chu, 25 - 32 um trye 160 .
o, -« . Pcorylophylum Dierckx
4. Khun lac mau lyc xanh 1udi, madt trdi méu vang, vang da cam. Bdo tu
tn 22 . 32 pm dudng kinh . . .
. Pcitrinum Thom
4, Khuin lac mau xanh luc vang, mat trdi mau vang, ving nu. Bao td trin
20 - 25 um dudng kinh , . .
. Psteckii  Zaleski
5. Céc thanh phan cua chBi ©6 kich thudc binh thudng &
5 Cac thanh phiin cia chéi ngdn va x&p sit nhau 20
8 Gi4 bao tJ trn vA bac t0 trln nhdn 7
6. Gid bae U trBn hojc bdo tI tAn, hoic ca hai rép 15
7. Khudn lac phat trién 18t trén mdi trudng Czapek, 4-5 cm dusng kinh, tao
thanh nhidu bac ti trin 8
7. Khudn lac moc kém trén mdi trudng Czapek, 1 ¢m dudng kinh, tao thanh it
bao ti tran 1
8 Mat trdi khuin Jac mau vang, vang Iuc, vang ndu Giot fiét mau vang 9
8 Mat tréi khuin lac, dé niu, 98 da cam hodc vang, tim. Khdng b giot tiét
holic ndu 6, giot tidt khdng mau 12
9. Bao t¢ trBn phin Idn hinh elp 10
9. Bao ti trdn phin idn hinh chu ghn chu 1

0. Khudn Jac mau kic vang, luc xam vang. Bao t§ trin 236,5 X 34 um . .,

. Pcheysogenum  Thom
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n

12

13.

14

. Khuin lac mau lyc xanh Bao td trdn 2530 x 3035 am . . .

. P.meleagrinum Biourge

Khudn lac mau uc xanh, Giot tiét mau vang tudi Bao W tran 30 - 35 um
dudng kinh . . .

. Pnorarem  Westling

| Khudn lac mau luc vang, luc x&m. Gigt ti€t mau-vang hofic khong mau. Bao

W trEn 30 - 38 am dudng kinh . . .

. P.cyaneodulvum Biourge

Bio td trin hinh elp 2835 x 34 um. M3 tréi khuin lac mau dé da
cam sim . . .

. Patramentosum  Thom
Rao 1) tin hinh elp, hinh qud 18, truc 16n déi tdi 6 - 7 pm

Khuin lac mau luc, véi céc "khdi bot' blo ti trdn, mat wai khong mau,
mau vang ho&c tim Bao i trAn hinh elip, 3-4 x 4585 wm

. Puualicwr Currie et Thormn

. Khudn lac mau o xarh nhat, mat tré dd ndu. Bao tI wan hinh tring, doi

khi hinh qua B 3-4 x 3570 am . . .
. Pdaponicum G.Smith

Khudn lac mau o vang (md trudng cac lda mach). Bao tJ tran elip, 3-
5um, sau 6-8m (10-12um) trye 16n

P digitatum Sacc.

_ Bao W mau trdng, khuan jac hodn todn khing c6 mau Iy

. Pdigirarem Saccyarcalifornicum Thom

 Bao i tan rdp, gi4 baa ti trBn nhdn
 Bao tI trAn nhdn hoiic c6 gai, gié bao ti tdn rép
. Bao 1 trAn hinh c#u, rép ro 18t 30 - 36 um dusng kinh, xép thanh nhidu

cht . . .

. Parrovenerum  G.8mith

 Bao 10 wAn Rinh try hodic elp, hoi rap 1223 x 3580 wm, d& khi 0 um

truc 16n, x8p thanh céc ohwdi theh xa nhau . . .

. Prennelfine Stolk

 Bao td tAn hinh clu
. Bao t0 trAn hinh elip
 Bao tJ trin nhdn 3550 am, déi khi 7 - 8 mm dudng kinh . . .

. Progucforti Thom

 Bao U trin c6é gai 35 - 45 pm oudng kinh . . . Pharaonense Baghdadi
. Khudn lac 20 - 25 cm dudng kinh, mit trdi mau vang niu, gin den. Bao

t t&n 30 - 35 mm trye 60 L.

. Praser Staub

17

18
18
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©. Khuln lac 50 - S5 om dudng kinh, mét trd khdng mau holic mau vang
nhat. Bao tf tr3n 31 - 41 um truc Kn . . | '

. Ppscudocasei Abe

20. GiA bao tI tin thudng khdng cd nhénh Bao 10 Win Rk elip, gin clu
28 - 33 um trye 16n. KhuSn lac mau ke xanh . . |

. P.pexitli Bain.

20. Gid bao ti trin thudng c6 nhanh
el Nhénh va cudng thé binh o6 dudng kith 1dn, nhénh 47 x 0.7 u#m, culng

the binh 4.7 x G2 um. Bio 1 triin hih chu, 3 - 4 um dudng kinh .

' « « « Pbrevicompactum Dierchkx
21 Nhanh vad ocuBng thé bnh khdng nhu trén
22. Khuiin lac mau luc vang 20 - 25 cm dudng kinh. Bao tI trin Hioh elip,
sau hinh clu 25 - 35 um dudng kinh . . .
. P.stoloniferum  Thom

22, Khudn lac mau nBu nhat, 45 om dudng kinh. Bdo t0 trAn hink slip, gin
cdu, ¢6 gai 23 - 33 um tryc IBn . .

Il

. P.brunneastoloniferum  Abe
(Theo GSmith 163, syn. coa P ochraceum Bain)

Bdng 3.19. Khéa dioh leai loai Penicillium griseafulvum Dierckx va
loai lan can trong phin nhém Asymmetﬁca-Fasc_iculata.
(Theo Samson Stolk va Hadlok 1976, B.X.Ding 1986)
(Moi truong Czapek, nhiét d6 nuéi cdy 27°C, 10 ngdy tudi)
1 Gid bao U tr3n hu h8t tu hop thanh bé gis

1 Gié bdo 0 tdn phin 1én ring 18 mot s§ tu hop thanh b6 gié, nhung
khéng tao thanh then bé gia 16 rat

2 BO gid dai tdi 15 cm, than réng 1 - 4 mm. Bao td trln hinh elip nhon
dau, ¢ gai min 2025 x 3038 am . . .

-« Pisariiforme  Stolk et Meyer
2 Bé gid khdng dai qud 4 cm

3 BS gid khong phin héa thanh phin than va phan diu hiu thy, dai 2 - 4
om. Bao tJ tén hinh elp, nhdn 2230 x 34 amoL .

- P.clavigerum  Derneliug
3. B6 gid cod phin thén vA phin diu hiu thy phin hda ré rét

4 B6 gid cao 05 - 02 cm, thén bé mau tim hBng hodc dé, phin diu mau
luc. Bdo i trAn hinh slp 3035 x 40-45 am .

. Pclaviforme Bain.
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1"

B& gid (chi tao thanh rd rdt trén mai trudng cao Wa mach) cao 1 1 mm,
thdn b6 mau tdng phin diu mau e, Bao tI tr3n himh elp 20-25 x 32
ar qm . .. )

. Pconcemricum  Samson, Stok et Hadlok
Bao tU trhn r4p hodc cb gai
Bao tJ trAn nrhin

Bao 1 trAn 45 - 45 um dudng kinh M3t trdi khudn lac khéng mau hodc
mau vang . . .
. Pechinufarum Fassatiova

.« . (=Poyclopium Westling var. echinulstum Raper et Thom)

Bao t trdn 2 - 3 um dudng kinh. M&t trd kbufn lac mau ndu vang, nau
dd, giot tiét mau da cam dé . . .

. Phordei Stok
Gi4 bdo ti trin nhin

Gia baa ti trin 14p hodc cd gai

Thé bwh ngdn. dai khéng quid 65 mm, phin dinh rdt ngdn. Bao tI trin hinh
elip, rhdn 2225 x 2535 sm . . .

. Pgriseofulvunm [ierckx
Thé bioh dai trén 65 um, phln dinh & rét
Khuidn lac mau lyc vang, lue xanh 4 - 5 cm dudng kibh. Thé binh 20-35 x
812 um. Bao tJ trin nhdn, 2530 x 3035 sm . . .
. Poxpansum Link ex SFGray

Khuin lac mau lugc xdm 20 - 25 cm dudng kiph. Thé bibh 25 x B-15 um.

Bao tJ trdn hinh try sau ekp, nhdin, 2535 x 4-5 um (Gay thdi qué cam,
chanh) . . .

. Piralicum Wehmer

(Khufin lac mau lgc ndu, niu nhat, c6 mat céc cudn sgi ndm 200 - 500
am dudng kinh .

. Pialicum Wehmer varavellaneumn 3amson et Guttar)

. Bao 1 w#n hinh elip. nhdn 20-28 x 3035 am. Gid baoc t trin rdp (@

cdc ching mdi phan 1&p. phin kn gi4 bao 4 tBn ty hop thanh bd gi4)

. P.gramilarunr Bain,

. Bac ti trdn hioh clu phin 160 3 - 4 um dudng kinh. Gid baoc tI trn rap,

Az 00 - 400 gm. Thé binh dai 7 - 9 am, phin dinh ngdn Céc dac
diém khac bién thién (theo cac thd) . . .
- Poerrucnsim Dierckx

Ving cé baoc tJ trén trén khudn lac mau tréng. maw vany nau vang. khong
cd mau e

n
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f. Ving cé bao t trBn trén khuln lac c6 céc mau ke 9
12 Ving o6 bao ti trBn tring sau hdng tim nhat hodc tréng vang phat.
Khudn lac 4 em dudng kinh . . .
. Pverrycosum varabum (GSmitn) Samson, Stolk et Hadiok
2. Ving ©6 bdo tI trAn mau néu vang, ndu luc nhat Khuin lac 20 - 35 om
dudng kink . . .
. Pwerrucosum  varochraccurm  (Thom) Samson, Stolk et Hadiok
(=P. ochraceum Thom, in Raper et Thom, 943)
13, Khufin lac khSng qua 3 cm dudng kih, mau lye vang tudi, mit trai vang
niu, ndu vang . . .
. Puerrncosum  varverrucosum  Dierckyx
13 Khudn lac phat tri€n nhanh hon, trén 3 em dudng kinh, khéng c6 mau Iuc
vang tudi 14

4. Phin !on gi4 bao t0 tr3n ty hop thanh bd gid © cédc chong mdi phén 14p,
hé sdi ndm mau vang gipt 8t ndu da cam, ving c& bda tJ trAn mau
lyc x&m, luc xanh . . .
. Pwerrucosum  varcorymbeferum  {(Westling) Samson, Stok et Hadiok
(=P.corymbeferum Westling, in Raper et Thom, 1949}
14, Cac dic didm coa bS gid hé sdi ndm, giot tiét khéng nhu trén 15
15, Ving cd bao tU trdn trén khufin lac mau lyc sim. Phin Idn gid bao tl
ran rigng ré. Khuin tac 3 - 4 cm dudng kinh
. Poerrucosum  varmefanochiorum Samson, Stolk et Hadlok
{=F. pafitans Westling sensu Raper of Thom 1940)
15 Vong cd bdo tJ trBn trén khudn lac mau Iyc x&m, lyc xanh. Khudn lac cé
b4 gid ré rét. thudng 45 - 50 em dudng kinh . .
. Poerricosum vatiyclopiuvm{WestiinglSamson, Stolk et Hadlok

(=" cycfopivm Westling, in Raper et Thom, 1249).

Penicillium chrysogenum Thom - Thuée  phén nhdm
Asymmetrica-Velutina, nhém loai Asymmetrica. Khudn lac 5 - 6 em dudng
kinh, mau luc vang, luc xanh, mat dang nhung, doi khi cd vai ving xGp
béng nhe, nhiéu rdnh xuyén tam. Mat trdai khuin lac vaA méi trudng xung
quanh mau vang, vang nau tugi. Gigt tiét mau vang chanh. Gia bao tu
tran nhan, phat trién t& hé soi nén, phan lon 3,0-3,5 x 150-350 um,
mang 1 - 2 phanh. Nhdnh cing véi cdc vong cudng thé binh, cdc vong
thé binh tao thanh chéi-3 vong. Nhanh nhdn 3,0-3,5 x 15-25 gm. Cudng
th¢ binh 2-5 cai trén dinh mot nhanh 2.3 x 12-15 ym. Thé binh xép
thanh tiing vong 4 - 6 cdi trén dinh mot cuéng thé binh 2,0-2,5 x 8-10 um.
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] Nh&nh

Gia bao tf tran

Hinh 3.12. Chi Penicillinm \.ink ex Vries. Cac thanh phin cia
chdi (hd may mang bao W0 (rAn).
Bao td trAn hinh elip, nhdn, 2,5-35 x 3-4 #m, thanh cot dai téi 200 Hm
(hinh 3.14, 3.15).

Penicillivm notatum Westling - Thude phan nhdm
Asymmetrica-Velutina, nhém loai Asymmetrica. Khuin lac 3,0 - 45 cm
duang kinh, mau lyc xanh, luc xam xanh, mat dang nhung, nhidu rinh
xuyén tam. Mat trai khuin lac mau vang tuci. vang nau tusi. Giot tist
rdt nhigu, mau vang tudi. vang nau nhat. Gid bao t¥ tran nhan, phat
trién hau hét i hé soi nén 2,5-3,0 x 250-500 um. khong cd nhdnh hoac
mang 1 - 2 nhanh. Nhianh néu ¢ nbin, 2.5-3.0 x 10-20 #m. Cuéng thé
binh thanh vong 3 - 6 cdi trén dinh gis bao tit tran hoac trén dinh méi
nhanh 2,5-3.0 x 10-15 #m. Thé binh xép thanh vong 3 - 6 cai 2,0-2,5 x
8-10 ¢m. Bao td tran hinh cauw. gan cduw, nhdn 3.0 - 35 #m dudng kinh,

xép thanh cac chudl song song hay dang cot, dai tdi 100 wm ¢hinh 3 16),
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Hink 1.13. Chi Penicillium Link ex Fries. Cic kifu thé binh.

a- Thé binh c6 phlin cb rong & Pexpansum Link vi nhidu loai, b- Thé binh cé
phin cd hep O Pjanthineltum Biourge vh chc lodi lan ein, c- Thé binh hinh mic 4
P funicolusum Thom va mdt s6 lodi thudc nhém loai Biverticiltata-Symmetrica
{Raper vi Thom, 1949)

001

Hinh 314, Penmicitlivm clhirvsogenum  Thom,
Chér (be may mang bao td tedin) véi cic chudi bao 1d trin e lai thanh dang
col b Chi 360 bd miy mang bao e tran.
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Hink 3.15. Penicillium notatum Westling.

a- B may mang biao 1d irdn (chdi), b- Bio trdn, ¢ Khuidn lac cda ching nZm
do Fleming phan I4p (ching NRRI 824) (Raper va Thom, 1949).
Penicillium roqueforti Thom - Thuée phan nhém Asymmetrica-Velutina
nhom lodi Asymmetrica. Khuén lac 5 - 6 em dutng kinh, mat dang nhung,
¢d cdc ranh xuyén tam khong déu, mau luc_xanh, luc xd4m, mat trai mau
luc xanh dén den. Khéng c6 giot ti6t. Chéi da dang, mdt vong, hai vong,
hodac bai vong v6i 1 - 2 nhanh moe sat vao gid bao td trin. Gid bao tu
tran thudng ngin, 46 x 100-150 um, e céc nét s&n, hi€m Lkhi nhén.
Cudng th& binh 3-4 cai thanh vong trén dinh gis hosc dinh méi nhinh
3,0-45 x 12-15 ym. Thé binh thanh vdng 4 - 6 cai trén dinh gia, dinh
nhanh, hoac trén dinh méi cudng thé binh 3,0-3,5 x 8-12 um. Bao tu
tran hinh chu, gan cau, thudng 3,5 - 50 #m, déi khi 7 - 8 gum duong
kinh, nhan, thanh chudi song song (hinh 3.17). '

Penicillium griseofulvum  Dierckx - Thude phan nhdém
Asymmetrica-Fasciculata, nhom loai Asymmetrica. Khudn lac moc cham, 1,8
- 2,0 em duong kinh, mau luc xam, lue vang, mat trai mau vang, vang
nau, d6 nau. Bo gia chi yéu c6 & ving mép khudn lac, cdc gia bao tiu
tran con lai rieng ré. Gia bao tit trin nhan, dai 400 - 500 um khoéng cd
nhdnh, ed 1 hoic 2 vdng nhénh, cdc nhanh néu cd tach xa nhau., Thé
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binh dai khéng qua 6,5 ym, phin dinh rat ngan, khéng phan bist ré rat.
Bao ti tran hinh elip 2,2-25 x 2,5-35 um, nhan.

o’e’

Yoz

Y00l

Hink 3.16. Penicitlium roquecforti “hom.
a- B6 may mang bio W tr¥n (chdi) véi cic chudi bio Gl trin song song,
b- Chi 1iét b6 may mang hao (I iran
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