PGS.TS. DAU NGQOC HAO - TS. LE THINGOC DIEP

NAM MOC
va DOCTO AFLATOXIN

54BN oAl

@ NHA XUAT BAN NONG NGHIEP



PGS.TS. PAUNGQC HAO - TS. LE THI NGOC DIEP

NAM MOC VA BOC TG AFLATOXIN
TRONG THUC AN CHAN NUOI

NHA XUAT BAN NONG NGHIEP
HA NOI - 2003



LG NOI PAU

Nim méc va déc 6 nam méc trong thic an chan
nudi cé anh huong rAt 16m dén ning sudt vit nuoi. Nim
moc phat trién trong nguyén liéu va thic an chan nuoi
khong nhimg lam gidm gia tri dinh duong cua thic dn
mi con san sinh ra cac doc t6 gdy bénh cho vit nuoi.
Hang tram loai ndm méc va doc t6 ndm moc da duoc
bidt 13 6 mat trong thirc dn va nguyén ligu lam thirc an.
Cé 3 nhom chinh thudomg gap nhat 1a: Aspergillus,
Penicillium va Fusarium. Ca 3 nhém nay déu san sinh ra
déc td. Trong hang chuc doc t6 ndm moc nguy hiém
phai k& toi Aflatoxin. Aflatoxin la doc t6 chha nim
Aspergillus flavus va parasiticus. Nim moc niy c6 mit
nhiéu & ngé, lac va mot vai loai hat khac c6 chira dau.

Aflatoxin khong chi Ia déc (6 nim méc gdy nhiém déc,

gdy réi loan chirc ndng, gdy suy giam mién dich, thoai

héa gan than ma con gay chét gia siic trong truong hop

phiém déc ham luong Iom déc t6. Aflatoxin cing duoc

chimg minh 1a chat déc gdy ung thu cho dong var thi

nghiém, do do rat nguy hiém doi vdi con nguoi.




Hiéu biét vé nam moe, vé Aflatoxin dé c6 nhilng
bién phap phong chong. bio vé vat nubi va con nguoi Ia
can thiét. Vi vay ching t6i di bién soan cubn sach
"NA&m méc va déc té Aflatoxin trong thukc dn chan
nuéi” nhim cung cap cho ban doc nhimg thong tin b6
ich vé van dé nay.

Trong qué trinh bién soan chic chin khong trinh
khéi thiéu sét, rat mong nhan dugc sy dong gop cua

déng ddo ban doc dé cudn sach duge hoan thién hon.

Céc tac gia




Chuong I
NAM MOC VA BOC TO NAM MOC
 TRONG THUC AN VA NGUYEN LIEU
THUC AN CHAN NUOI

1.1. NAM MOC

1.1.1. Khai niém v& nidm mdc

Nim méc la vi sinh vat (vi nim) c6 cAu tao gan gidng voi
giGi thye vat, séng ky sinh hay hoai sinh trén nhidu loai chat
khac nhau, dic biét la cac chit him co, don gian nhit 12 cac
hydratcacbon. Nguoi ta tim thiy nim méc & khap moi noi tir
phan, dht, trén cac ciy cdi muc nat, quan 4o, gidy dép, trén
ngii cbe, ngay ca trén co thé sbng ctia dong vat va con nguol.

NAim méc cing duge x&p vio 1 trong 5 loai hinh thai tao
nén su séng trén trai dat. Theo Whihaker, 5 loai hinh thai db
la:

- Thuc vat (Plant)

- Dong vt (Animal)

- Nguyén bao (Protista)

- Vi khuin (Bacteria)

- Nim mébc (Fungi)



Theo d6 nim médc cd mot sb dic diém nhu sau:

- C6 chu tric t€ bao xac dinh, vich té bao 1a celluloza, cb
nguyén sinh chét va nhin.

- Khong co chét digp luc, do d6 khong wr séng duoc nhu
thuc vat, séng ky sinh trén cac sinh vt khac.

- Sinh sAn va phat trién theo 2 phuong thirc 1a vo tinh va
hiru tinh.

1.1.2. Sinh san va phat trién

Ném mée co mat trén khip thé gidi khong ké 1a khu vuc
nhigt déi, 6n déi, khi hau néug hay lanh. Ching ¢6 thé phat
trién quanh nim, mia he, mua thu, mua dong hay mua xuan.
Déi wong dé nam mdc k¥ sinh hay hoai sinh gbm hiu hét moi
thir vét chat: trong dat, phan, nudc, cay muc, dd dung, luong
thuc thuc pham, hea qua va tham chi trén mot s6 cac loai vat
chét hau nhu khong ¢d chét dinh dudng nhu dung cu quang
hoc, kim loai va cac chét déo vv... Su sinh san va phit trién
ciia nam méc rat da dang, gan giii v&i thure vat hon 14 vi sinh
vil - ¢6 2 con dudng sinh san va phat trién chinh sau day:

a) Sinh sin vo tinh

Sinh sin vé tinh Ja hinh thirc phd bién nhat d6i véi cac loal
nim c6 mit trén luong thuc va thuc pham cling nhu thic dn
chan nudi.

Phuong thirc don gian 1a hinh thdnh bao tir (spore), co 2

dang bao tir [a bao tran (conidi) va bao tir Kin (ascus). Bao
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tir kin sau giai doan chin s& v& vd boc va gial phéng cac bao
tr ra ngodi. Bao tir tran dugc hinh thanh don gian, tir soi
nhanh phat sinh trén soi me, diu mit cta soi phinh to goi la
bong (head or vesical), trén bong hinh thanh cic thé binh
(metular or phialite), trén cac thé binh hinh thanh cac bao tir
trin, thanh timg chudi. Bao tir trin con dugc hinh thanh tryc
tiep trén cac soi nim phén hda va duge goi la cac tién bao t
(proconidi). Cac bao tir dang nang co thé don doc (chdi) hoic
thanh chdi bao tir gid & gdce, bao ti non & ngon, vi bao tir vira
duge hinh thanh lai ¢6 kha ning tao ra cic bao tir méi. Bao ur
kin thuong & dang boc hay nang bao tir. Trong boc hay nang
¢4 chita nhiéu bao tir khac nhau. Bao tir kin cling duge hinb
thanh tr soi nim, diu nat coa soi duge phinh 18n goi 1a tru
(columella) va hinh thanh bio tlr trong nang, cac bao ur kin
sau khi chin dugc gidi phong ra ngoai. Bao tir ndi chung co6
mang hay goi 1a vd diy co thé chiu dung dugc diéu kign
khong thuan lgi coa mdi truong bén ngoai, khi gip mdi
truomyg thudn loi ¢6 thé nay mam va phat trién thanh khudn lac
nim va lai tiép tuc chu ky phat trién,

b) Sinh san hifu tinh

Sinh san hitu tinh 14 do 2 dAu s¢i ndm tiép hop vdi nhau
ma tao thanh cac bio tr dugc goi la bao tir tiép hop
(zygospore), thudmg thiy trong cac loai Mucor.

Bao tir nang (ascospore) dugc hinh thanh theo mot '

phuong thire phite tap, tir mét soi nam sinh san tao thinh cac
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nang (ascus),' trong nang c¢6 chira ciic bio twr, nhiéu nang bao
tlr duge boc trong cac thi hinh tron (cleistothecium). Khi cac
nang chin v& ra, bao tir dugc gidi phong ra ngoai va gip diéu
kién thuan loi phat trign thanh khuan lac ndm mée.

11.3. Céc nhan (6 anh hudng dén sinh san va phat
trién ciia ndm mée

C6 8 nhan t5 anh hudng dén sinh san va phat trién cla
nidm mdc:

- Luong nudc ¢d trong co chit (dang nude hoat dong a )

- Néng do ion H'

- D% &m va nhiét 46 moi trudmg,

- Thanh phan cac chét trong khdng khi (chi yéu 13 O, va
CO,)

- Trang thai vat chét (thé 16ng, thé rin)

Fl

- Ham lugng chit dinh dudng (protein, dudng)

Cac yéu t6 dic bigt

Béo quan vit chit

Tuy nhién c6 4 nhan (5 diic biét quan trong 1a ham lugng
nude tw do trong vét chit (a,); nhidt 46 va d6 4m méi trudng;
thanh phan khéng khi vi didu kién bao quan.

a) Nuve tir do trong vit chat

Ham lwong nude trong vat cl_lz"it tuong duong véi 46 dm
twong ddi, 13 bidu thi trang thai hoat dong cta nudc trong cor
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chit. Do 4m twong d6i cang cao, mitc dd wr do clia nudc trong
co chét cang cao. D am tuong dbi cing thap, kha ning gin
két v&i co chit cang bén chit. Mic do nudc ty do anh huong
dén kh# ning xam nhép va phat trién ctia nim mébc.

Lugng nudce ty do trong vt chat lan dau tién duoe Shott
(1957) dé cap. Theo d6 lugng nudce ty do (a,) la mot khai
niém v& héa hoc ni 1én ty 18 phat trién clia nim méc.

Ngudi ta biéu dién ham lugng nudc tr do (a,) trong vit
chét va mdi quan hé véi do am khong khi theo céng thirc sau:

Trong d6:
P, : 1a ap lyc bd phén béc hoi trong vat chit
P,: 1a &p luc nude bao hoa trong cung mot diéu kién
Do d6 d6 am twong ddi (RH) duoc biéu thi
RH =a_ x 100
a, 12 mbi tvong quan sb hoc véi do am twrong déi (RH)
. duoc bidu thi bE’lng s6 thip phan. Néu mot mie nguyén liéu
duoc it & mot nhiét do nhét dinh (khong d6i) trong mét
pham vi kin cho dén khi lugng nuéc trong mau dat téi cin
bang su boe hoi khong khi xung quanh thi khi dé:

a_= RH/100
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Nhir vay c6 thé thdy vai (rd cta lugng nude tr do trong

co chat thudng troi hon cac nhan 16 khac dé kiém soat sy

phat trién cia ndm moc va xéc dinh tinh bén vimg cla san

phfim.

Pham vi phat trién t8t nhit cha ndm méc duoc xac dinh
trong khoang a, = 0,80-0,85.

Bang 1.1: Ham lugng nuve tirdo (a,) va sw thich hop
ctia mét s6 chiing nim méc

Tén ching

T6i thiéu

Alternaria alternata

... .Aspergillus flavus
JAoniger

_ A. restrictus ;

Bysachlamy nivea

Cladospore herbrum

ucor circinelloides

Paecilomyces vari
Penicillium cyclopium
P.expansum
Rhizopus stolonifer

Trichothecium roseum

Waliemia sebi

Scopulariopsis brevicaulis

Thamidium elegans

0,85

0,85

0,75

0,92-0,94

0,92-0,94
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Gidng nhwr nhidu vi sinh vat khac nhau, ndm méc cin 6
nuGce dé phat trién va sy chip nhan luong a, thip ciia nhidu
loai ndm mde rit 1a dién hinh. Nhidu loai nim méc irong
ndng san khd ¢ kha ning phat trién & a, rit thap, thap hon
bat ky mot vi sinh vat no khc.

Mitc d6 chju dung v6i a,, thip duoc bidu thi biing mirc a_
ti thi€u (minimum) ma & dé chiing ¢ thé nay chdi va phat
trién he soi. Nhilng lodi nim phét tri€n & a_ thdp dugc goi la
loai ua khd. Mot trong nhimg chi tigu xac dinh lodi ra khé (3
ndm cd thé phit trién duoc & a, thip hon 0,85. Chi rét it loai
c6 thé phat trién duge & a_ dudi 0,75 trong vong 6 thang.
Nhu vy néu néng san bio quan trong khoang dé dm tuong
dbi tir 75-85% 1a thuin lgi cho sy phét trién vi tin cong cha
ndm wa kho & didu kign bao quan binh thudng trong vai
thang. ’

b) Nhiét d¢ va d6 am méi truong

Nhigt d va d6 4m moi trudong dugc danh gia 1a nhan 3
quan trong thir 2 doi véi sy sinh trudng va phat trien cia
nim méc. Tuy nhitn ndm mée co the phat trién duge trong
pham vi nhiét dé rat rdng, tr 0-60°C, ¢ thé chia ra mot s
nhom nhu sau:

- Nhom chiu nhigt (Thermophile): Nhém nay phat trién
16t trong didu ki¢n nhig#dd mdi trudmg kha cao. Trung binh
nhiét d6 phat trién [a 30-40°C, i da la 50°C. Ciing c6 mét
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vii loai ¢6 thé phat trién dugc & nhiét do 55-60°C (Mucor
pusillus).

- Nhém wra nhiét (Mesophile): Day 1a nhém phat trién tdt
trong pham vi nhigt do t&r 10-40"C. Thich hop nhit 1a 25°C.
Phin 16m nhém nay thudc hai lodi la Aspergillus v
Penicillium. Pign hinh nhat 14 A. versicocor va P.

chrylogenum.

- Nhém chiu lanh (Psychrophile): Cé thé phat trién &
pham vi nhigt do tir 7-10°C. Phan 1ém nhém nam nay thudc
loai Fusarium, ¢4 mit & cac luc dia chau Au, phat trién trén mi,
mach qua mia déng. Mot s loai dién hinh 1a F. conglutinan,
A. versicolor, P. cyclopium. Ngoai ra mét s6 loai ndim mée
ciing ¢ thé phat trién dwoc trong mot pham vi 46 am rét
rong. '

- Loai nim wa khé (Xerophile): Phin 16n loii nim wa
kho thudc lodi Aspergillus va mdt sd thudce Penicillium.
Ngudi ta con goi 1a ndm trong bao quan. Loidi nay phat
trién dwgc d6 4m twong d6i (RH) trong phawm vi tir 75 -
85%. Dien hinh 1a Alternaria tenulis, Cladosporium

cladosporides, Trichothercium roseum v.v...

- Loai wra 4m cao: Phat trien duge & pham vi 6 am tir 90-
[00%. Dai dién nhw Epicocum nigrum, Mucor circinelloides,
Trichothercium roseum.
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Bing 1.2;: Pham w nhiét do thlch hop doi voi
mot s6 loai nam méc

| Ton ném méc T&i thidu | Thich hop nhat | Téida
(°C) (°C) (°C)
Absldla corymbﬁera - 35-37 45
A'.ternana a\ternata -2-+5 20-25 | 3{ - 32
Asperglllus candidus 3-4 20-24 40 - 42
A flavus 6.8 | 5.3 | 42-45
A. nlger 6 - B" 35 37" 46 - ;18
.A parasmcus o | 10 - 1“3 57 -
"..Aurheoba3|d|um pulltilané ...... > 25 35 "
) Bysgocmaw',;,s f;, B P I 45 .........
C‘a.aosp.;”q; h; rbrum .............................. 24....: 25 ......... éo 32 .
.Fusarlumm a;fenéceum ....... -3 25 RE 31
F.sporotrichicides 25-27 23-30 35
Mucor h,;ma_-',"ls ............. : o T -
;én;‘;,",um expa..r_]sur; ........... : ST - . 26. . 35
".Flhi;z;)pus mlcroéporﬁs " 12 | 30-35 42 |
écoﬁu'.a.m.'lopgls b"revu;aulls 5 | 24.- 30 37
“Thalmidium elegans -7 27 :
Tnchothecnum roseﬁm 15 25 35
""Wallemla sebi 5 | | 2;1 -30 37 -40J




¢) D¢ pH thich hop

Khic véi mdt s6 vi khudn, ndim médce c6 thé phat trién
duge & pham vi pH kha rong, tir 2-8. Do pH thich hop nhét 1a
tir 4,5-6.5, sy phat sinh va phat trién cla nidm méc khong qua
phu thudc vao do pH clia mdi truong. Tuy nhién sy hinh thanh
doc 16 lai rat phy thude vao do pH.

Bing 1.3: P§ pH thich hop nhat cho sy phat trién
ctia mét s6 loai nam méc

Loai nAm T&i thidu Téi wu Toi da

Alternana altenata

Asperglllus cand:dus

Pen!cnhum cyclopiurn 20 - 100 .
._thzopus oot B SR S . B — {63

...... S ;;pa|anop5,5 brewcauns. e g 10..... e
""'Tnchode,-r;;;;-','ég, 25 ST — EREE 95
Aspergmusfumlgams o 30 6 7 . 80
A ﬂavus S — 25 .......................... 75 o >105
N OChraceus S A 30 ............ 6 75 _________ >80

14



1.2. NAM MOC TRONG THUC AN VA NGUYEN LIEU

THUC AN

1.2.1. Ném méc trong thuc pham

Nhur ta d3 néi, nim moc cé thé phat trién trén nhidu déi
tugng vat chit khac nhau, tir cic chit vé co ngheo chit dinh
dudng nhu cac loai kinh, kinh quang hoc, SAt, thép, sk, xi
ming, gach ngdi v.v... dén cac loai chat huu co giau chit dinh
didmg diic bigt nhur cac loai luong thye, thuc pham va thirc in
chin nuéi. Sy phat trién cia nidm mde trén vat chit da gay
nhiing t6n thit mang nhiéu khia canh khéc nhau ca vé chét
lugng va sb lwgng. Nam méc phat trién trén co chét 1am bién
d6i mau sdc, mui vi cla co chét, lam giam chét lugng, dic
biét 14 cac chit dinh dudng nhu glucoza, saccaroza, protein,
axit amin, lipit, vitamin va céc chit khoang. Nim mbc phat
trién con gy thdi rira’ co chét, tao didu kién cho nhidu loai vi
khuan khéac phat trién, dic bigt 1a cic loai hoa qua va nhu vay
gdy thiét hai vé s luong. Chura ¢6 nhitng théng ké diy di vé
s thidt hai luvong thuc, thyc phadm do nim méc néi rigng,
nhung trong sur hu hai luong thuc va thue pham néi chung thi
vai trd clia ndm-méc chiém phin dang k€. Theo thong ké vé
su thiét hai ngil cbe va thic phz’im, hang ndm c6 thé 1en 1Gi
xé"ip xi 10% trén pham vi thé gi¢i (theo FAO). Bén canh sy
thiét hai mang tinh chit co hoc don thudn, ¢on c6 su thidt
hai khac anh huong dén stc khde con ngudi va dic biét 1a
gia stc: d6 1a ndm mdc trong qua trinh phéat sinh vi phat
trién da san sinh ra nhiu ddc chit khac nhau xim nhap viao
trong co chit.
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Biang 1.4: Mt s6 nam méc sty dung trong céng nghiép
sdn xuat cdc enzym (t6m hroe theo Juger Reiss, 1982)

Nam médc

Enzym

Aspergillus melleus
A. niger

A. oryzae

A. phoenicius
Mortierella vinacea
Mucor javanicus
M.miehei
M.pulsillus

Penicillium
emersonii

P.funiculosum

P lilacimum
P.simplicissimum
Rhizopus arrhizus
Rh.oryzae

Rh.nivens
Trichodema viride

Proteaza

a.Amilaza, Giucoamylaza
Catalaza,Cellulaza, Endo-B-gluconaza,
Glucoza oxidaza,Hemicellulaza,Lipaza

Maltaza,Pectinaza,Proteaza,Cellobiaza,
Taunaza, Xylanaza,Lactaza,a-Galactosidaza

a-Amylaza, Glucoancylaza, Celiulaza, Endo-
B-gluconaza, Hemicelluilaza, Pectinaza,
Proteaza, Taunaza, Lactaza

Inulaza

o-Galactosidaza

Lipaza
Lipaza,Esteraza,Proteaza
Proteaza,Lipaza, Esteraza
Ende - B - gluconaza

Dextranaza
Dextranaza
Pectinaza

Liaza, Glucoamylaza

a Amylaza,Glucoamylaza,Cellulaza,Endo - B
- gluconaza, Hemicellulaza, Maltaza,
Pectinaza

Lipaza, Glucoamylaza

Glucoamylaza, Cellulaza, Hemiceliuiaza,
Cellobiaza, Pectinaza
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Bing 1.5: Mot 56 sin pham tiv céc lodi ném

L

“san pham todi ndm
Axit citric Aspergillus niger va cac loai khac thude
Aspergillus va Penigillium
HG phach (amber) Rhizopus
Nudc 1én men tir tdo A. fiavus, A. parasiticus, Penicillium,

Rurgu vang Aspergillus griseus, A. niger,
Axit glucoic A. spesillus niger va cac loai khac

Penicillium (khang sinh) | Penicillium notaturn, P.chrysogenum

Griseofulvin (khang nam) | Peniciilium nigricans, P. patulum va cac

Corylophilum, Rhizopus stolonifer
P.chrysogenum

thudc Aspergillus va Penicillium

ching thude Peniciilium

Bing 1.6: Mét 56 loai nam méc thuwong gap trén ngii céc
va thue pham (tém hrge theo Jurger Reiss, 1982)

Absidia sp., Aspergillus flavus, A. terreus,
Cephalosporium sp., Fusarium sp., Mucor sp.,
Penicillium sp., Rhizopus $p., Aspergillus glaucus-groupe,

Absidia corymbitera, Aspergillus candidus, A. flavus, A,
fumigatus, Mucor pusisillus, Paccilomyces varioti, Penicillium
dupontii, P.roqueforti, A. nidulans, A. terreus, Cladosporium

cladosporides, Scopulariopsis brevicaulis §
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Absidia corymbifera, Aspergillus candidus, A. flavus, A,

Gao fumigatus, A. sydowi, A, verlcolor, Penicillium’islandicum
Alternaria sp, Aspergillus amstélodami.
Thit | A. aurantiobrunneus, A. candidus, A. conicus, A. flavus,
Ign A. glaucus, A. gracilis, A. niger, A. penicilloides, A. ruber, A.
sydowi, A. versmolor A vmdenutans
. Asperillus sp, Penicillium sp., Cladosprlum herbrum Mucor
Thit ga
mucedo Rhlzopus sp.
Cladosporium herbrum, Penicillium expansum,
Thit bd | P.frequentans, P.oxalicum, P.spimulosum, Rhizopus
stolomfer Thammidlum elegans
Aspeglilus amstelodami, A. chevallen A_ flavus, A
Gid | ochraceus, A. repens, A. famarri, A..wentii, penicillium
melzynskl P. puberulum Pvarlablie Scopularlopsm
Fusarium roseum, Nigrospora musa, Rhizopus stolonifer,
Chuoi T )
Penicillium janthinellum
Cam | Alternaria citri, Penlcmlum dlgltatum F' |ta|icum
Khoai | Alternaria alternata Fusarium avenaceum, F. coeruleum
tay | F. cuimorum, F OXysporum, F solam F saiphureum
Ca | Alternaria alternata Byssochlamys fulva Cladosporlum sp .
chua | Mucor sp, Penrcnllum expansum, Rhlzopus sp.
Acremonium sp., Aspergillus ficuum, A. flavus, A. niger, A.
ochraceus, A. oryzae, A. parasiticus, Fusarium sp,
Lac Paecilomyces sp, Penicillium, P. decumbens, P.
corylophilum, P. crustosum, P. expansum, P. funiculosum,
P. glabrum, P. pax:lll P. pmophllum Rhizopus sp.
Alternaria sp, Aspergillus candidus, A. flavus, A. glaucus
Dau | groupe, A. melleus, A. ochraceus, A, versicolor,
tuong | Cladosporium sp., Penicillium chrysogenum, P.cyclopium,

P.expansum, P.urticae, P.viridicatum
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1.2.2. Anh huéng coa nam moc doi véi gia tri cua
nguyén liéu thire dn chin nubi

a) Anh hudng dén gid tri dinh duong
Sy phat trién cia nAm méc trén thic an chan nudi ¢ lam
anh huong dén gia tri dinh dudng. Ching Jam gidm luong tinh
bot va thay phan protein (Castor, 1981), 1am mit di luong
lipit do men lipaza ctia nAm mde san sinh ra (Bartov, 1982).
Do vay luong chét xo ting 1én trong hat, anh hudng dén qua
trinh tiéu hoa va giam thép ning Ivong. Anh hudng xiu nay
ctia ndm méc thudng xAy ra trong qua trinh bao quan va dy trit
_nguyén ligu. Trude khi thu hoach 2 loai nim c6 the xam pham
vao ngii coc Ja Alternaria va Fusarium (William, 1986), tuy
nhién mic do giy thiét hai nhe. Nhimg anh hudéng cua ching
ddi v&i thire in chan nudi va ning suat chin nudi lon khéng rd
rang. Trong qua trinh bdo quan, sw phéat trién va sinh trudng
clia ndm mdc Aspergillus va Penicillium ciing da lam giam gia
tri dinh dudng ciia nguyén liéu.
‘Theo Tindall (1983) ngd bi nhiém nim méc giam gia tri
dinh dudng theo bang sau:

N?:agolggrg Protein | Mg thé | Khoang| Tinh bét | Dudng

(kealkg) | O | RN | R | (R (%)
Ngb 3410 8,9 4,0 3,1 576 | 43
Ngé nhiém | 3252 83 15 3.4 58,1 46

moc
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Trong truomg hop nhiém méc ning hom, lam bién ddi mau
sic ngd tir mau d6 vang thinh mau xam i va cé mii hdi cla
méc thi ¢6 thé giam 51 25% gia tri dinh dudng.

b) Anh hudng dén mai vi va tinh ngon miéng

Trong qui trinh phat trién, nim mdc da bai tiét ra moi

trudng nhimg chét trao ddi, dic biét i cac men phan gidi chit
dinh dudng nhur lipaza, proteaza, amilaza. He thdng men phan
giai phong phti & mot sd loai nhur Aspergillus niger, A. flavus
oryzae v.v... & gay nhimg bién d6i mii vi ctia co chat. Theo
Lé Dodn Dién va Nguyén B4 Tinh (1981), Anfali va cdng su
(1989) thi chinh su phan hiy lipit cda cac hat ¢6 dau do
Aspergillus flavus, A. mger va A. fumigatus da lam glam chit
lLrorng du va tang chi s6 axit do d6 gay mui hdi. Mét sb loai
nim mdc nhu Mugor racemosus hay Cladosporium ¢6 thé
phat trién trong pham vi nhiét d6 rong, vi viy nhiéu khi cac
thuc phim € lanh vAn c6 thé bi nhiém ndm méc.

Su bién d8i mau sic v mii vi anh hudng dén su chon loc
thirc An cda vat nudi. Thirc dn dd lam cho lon kho chiu, tuy
nhién trong trudmg hop d6i va khong ¢ thic dn khéc ching
van chip nhan va c6 thé quen din véi mii vi d6. Riéng déi
v&i gia cAm thi mau sic va mii vi ¢ vai tro rét quan trong,
quyét dinh tinh thém 4n cla ching (Adret - Hausberger va
Cumming, 1985). Ngua rit man cam v&i mii vi, ngugc lai
trau bo, dé ciru it man cam véi mii vi, nhung ching ciing ¢6
thé b lai thire in bi méc hojic ban. Vi viy, dbi khi ngudi chin
nudi di lam ting thém mii vi cla thixc &n bing cach cho thém
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ri dudmg holic bot kho lac hay kho dau dira. Tuy nhién trong
nhiéu trudng hop thi nguyén nhan la do nhidm déc cic chét
doe cb trong thic an chit khéng phai do mit mii vi thic #n,
dic biét néu bd sung kho lac ¢6 nhiéu Aflatoxin (Allcrot,
1969). Hoiic gia stic bi non mira, khong phii 1 do sy thiu théi
clia thirc in ma do cic doc td thude nhém Trichothecums
(Deoxynivalenol va Nivalenol) cuia nam Fusarium (Foryts,
1977).

¢) Yéu 4 kinh té cia viéc sit dung thifc 4n bi nhiém
nim méc o

Do khong thé st dung luong thue da bi mde holic ¢6 chira
ddc td nim mée truc tiép cho con ngudn, nguoi ta da sir dung
chiing cho chin nudi véi 1§ do chiing 1a nhimg nguyén liéu re
tién hon. Cau hoi dit ra la nhilng nguyen liéu nay nén sir dung
cho loal vt nudi ndo: Trau, bo, dé, clru, huou, lom, ga v.v ham
lugng phéi ché véi thire an, diing cho gia sic trudng thanh t6t
hon hay cho gia sic non v.v.

& Uc cac nhd chin nudi da tinh toén kinh t& va hi¢u qua
clia viéc st dung thirc in bj mde. Trong qua trinh chi phi cho
vit nudi, thitc in chiém 60-80% gia thanh, néu st dung cé
hiéu qua thirc &n vi nguyén lidu thic dn bj nhim mbc va gidi
han lLfc_mg chit déc nadm méc trong thirc dn déu mang lai higu
qué kinh t.

Mot thi du dién hinh v& sir dung cé higu qua thirc &n chén
nuéi bi nhiém nim méc duge Blaney vi cong sy thuc hién
vao nim 1981 & Uc nhu sau:



Bén nhom lon duge an ngd bi nhidm méc & mirc d§ khac
nhau, moc chd yéu la Fusarium moniliforme va Diplodia
maydis. Trong lugng thi nghi¢m ban d4u trung binh dan la
27.4kg.

Lo 1: dung ngd tinh gia 160 USD/ 1 thn (c6 4% mdc)

L5 2: ding ngo tinh gid 135 USD/ 1 tn (c6 17% mdc)

L5 3: ding ngd tinh gia 110 USD/ 1 tn (c6 21% mdc)

Lo 4- dimg ngd tinh gia 110 USD/ 1 tAn (c6 15% mdc)

Két qua thu duoc v3 kinh t& do gia ngd & 2 nhom 3 va 4
ré. Chi phi thirc an 1 879.894 va 916 USD cho 1 lon nai/ 1
nam (lon thit dugce tinh trong lugng xuit chudng 90kg). Tuy
nhién cac chi tidu nhu tidu ton va chuyén hda thic dn & 2 16
sau thap hon 2 16 trude, nhung khong c6 sy sai khac nhau khi
dat trong luong 61 90kg

Bing 1.7: Thi-nghi¢m st dung cé higu qua thire an
ciia Blaney va William (1991)

Gia ngd cho 1 tan (USD)
N&m méc (% hat méc) 4
Knau phén an tigu tén hang ngay |

Chuyén hoa thirc an 1 tuan dau

Khéu phan &n tiéu t6n hang ngdy |
Chuyén hoa thuc an (5 tuén_}iéﬁ theo)
Chi phi (USD) cho 1 lon nai/nam
{1 nai dugg tinh 17 con}




L6 1: Thirc an tot

L& 2 va 3: Nhiém Fusarium moniliforme

L6 4: Nhigm Fusarium moniliforme va Diplodia maydis.

Trong lugng lon thi nghiém 27 4kg

Loi nhuan tinh tir thoi didm 20-50 kg va khong ¢ sy sai
khéc cho dén khi duoe 90kg.

Qua bang trén cho thiy: _

- Chi sai khac vé sd lugng thire an héng'ngh‘y’ giam di (2
“tuan dau) va sy chuyén héa kém & cac 16 bi &n thirc an méc.
-5 wan sau d6 kha ning thich nghi ting dan va ¢ thé
* chiu dung duge.

B Loi nhuan thu duge do gia ngd bi mde ré hon binh
thudng. , '

Ngoai ra ngudi ta ¢6 the sir dung t8t va ¢ hiéu qua thirc
in bi nhifm mdc, thim chi ci doc b ndm mde, dic biét voi
cac loai nhai lai nhu trau, bo, dé, ciru bdi vi cac con vat niy
c6 thé thich loai thirc an mi con vt khac tir chéi. B ¢ thé an
ca 18i ngd bi mbc va ddc b nam mée, dic bist 1a nhimg mrdc
chin nuéi dai gia stc dangigia dinh nho thi nhimg thic dn trén
bi mdc s& khong anh hudng dén ching, trir khi ngudi ta nudi
tdp trung voi myc dich dat duoce su tang trong nhanh.

d) Sit dung ¢6 hiéu qud thifc dn bi nhidm nam méc

Van d& sir dung thic an bi nhifm nidm méc ¢6 ¥ nghia
quan trong vé kinh t& hon 13 y nghia sir dung mang tinh ky
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thudt. B&i vi thic an bj mde tuy theo mirc d6 da 1am giam gia
mua & cac mirc d6 khac nhau, tham chi giam 20%. Nguoi ta
cén phai tinh toan xem ddi tugng vat nudi nao cd thé sir dung
loai nguy@n liéu da bi mdc ma khong anh hudng nhiéu 1 strc
khoé cha ching. Sy phdi ché khau phén in 14 nhén t6 unét
dinh d6i voi thitc &n va doc 6. Phii biét trude 1y 1@ mbe va
ham lugng cc chit dd¢ ndm méc la bao nhiéu, tir d6 cd thé
két hop véi mot lugng thire dn t6t hom dé lam cho vat nudi
chfip nhin va chiu dung dugce khau ph'fm an d6. Mot sb vi du
dién hinh & Queensland (1990) do sir dung thirc &n bi nhidm
méc da lam gidm 15% gia tri dinh dudng va 7% loi nhudn thu
duge. Nhumg bu lai, ngudi ta da tiét kiém duoge 22% gid ngd
do giam hon gia ngd tot.

1.2.3. Mét s6-1loai ndm méc thuomg gip trong nguyén
ligu thie &in va thite in hén hop ciia gia sic

C6 thé thiy hé¢ nim mbe trong thirc #n chin nuédi rat
phong phii. Hau hét cac nhém nim mée chinh déu thay trong
dbi twong ndy. Theo nghién clu cla nhidu nude ciing nhu
Viét Nam, tai liéu ding trén cong trinh nghién ctru Khoa hoc
ky thuat Thd y (1990-1991) cho thiy ¢6 t6i hang chyc loai va
nhom loai: Aspergillus sp., Penicillium sp., Fusarium sp.,
Mucor sp., Rhizopus sp., Absidia sp., Alternaria vv... va hang
chuc gidng thudc loai Aspergillus nhu A. flavus, A. niger, A.
candidus, A. glaucus, A. fumigatus vv... Su phin biét giira cac
lodi, gibng ndm mde cling khéng qui phic tap va co thé md
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phéng hinh thai, mau sic va qua tiéu ban duge xem trén kinh
hién vi cling d phan biét dugc kha day di. Mét s6 lodi chinh
da duoc mo ta nhu sau:

1. Absidia: Soi nim moc cao lén trong khong khi, mau
trang xam, hinh thanh ré phu (rhizoi) trén méi truong hoac
trong ¢o chit, ¢6 bao tir kin (sporangiospore), bao tir hinh qua
{6 (pear shape), bong hinh ban ciu dai dién 1a Absidia
corymbifera c6 mat trong dat, ngil cbe, rau qua, céc loai thuc
ph4m ché bién tir hoa qua.

2. Alternaria: Khuan lac moc trén moi trudng co mau
xanh xam, bio tr va cudng bao tir ¢ mau tdi, cudng bio tir
khong ché doi, ngdn. Bao tir tran (conidi) tao thanh chudi
phan chia hay khong phan chia, mau tdi, dai hinh elip hay
oval. Dai dién 13 Alternaria alternata (A. tenuis), lam hu héng
luong thuc, thye phim va cic nguy@n vt ligu khac.

3. Aspergillus: Gia conidi moc truc tiép trén soi, hinh
thanh bong (head or vesical) & dhu mit cudi soi. Bao tir trin
(conidi) hinh thinh truc tiép trén cac 16p thé binh c6 1 hay 2
16p (metular or sterigmata). Khuan lac ¢6 nhigu mau sac khac

"nhau; chu yéu 12 miu xanh, xanh 14 ciy, xanh da troi, xanh
vang, xanh ndu, vang luc, vang niu, den, vang chanh. Bao tir
tran xép thanh timg chudi. Ngoai bao t tran ra, & mot sb loai
con hinh thinh cac nang bao tr (Ascospore). Dai dién cho
Aspergillus theo Raphe va Fennell (1965) ¢6 tdi 18 nhom bao
gom 132 loai, c6 3 loi sau day la rat quan trong:
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- Aspergillus flavus - oryzac: nhom lodi nay ¢6 2 loai
quan trong la Aspergillus flavus va Aspergillus parasiticus
san sinh ra Aflatoxin.

- Aspergillus niger: lam hw hdng luong thue va thuc
pham, duoe st dung trong cong nghiép ché bién thuc phim vi
hinh thanh nhiéu loai axit hitu co va cac enzym.

- Aspergillus glaucus: nhdém nay thude loai chiu ducc
kho, c6 thé lam hw hong luong thyc va thue phim ké c4 khi di
lam khd.

4. Pullularia (Aureobasidium)

Soi ndm mau téi khi gia, sau dé chuyén dan sang mau
den, bao tr mau den, hinh oval khong c¢6 vach. C6 mit trong
dat, trén thuc vit, ‘hoa qua, 1im hu hai cic san pham néng
nghiép.

5. Cladosporium: Khuin lac diy mau xanh oliu t&i mau
- xanh xam, mét phia sau mau den nau téi mau den xanh & giira
va dinh cla s¢i ndm cd thé ché nhanh, bao t trin mau t5i, ¢b
I hay 2 vach ngin, hinh oval t&i hinh tryu. Dai dién 1a loai
Cladosporium herbrum Jam hu héng luong thuc, thyc pham
vi1 cac chat hitu co khéc.

6. Epicoccum: Gia bao tir ngan, mau i, bao tir mau t6i,
hinh tron, ¢6 1 hay nhic¢u vach ngin. Dai dién 12 Epicoccum
puprascens {E.rubrum) ¢6 mit trong thuc vat, gifiy am, cac
san pham dét.
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7. Fusarium: Soi nam ¢ may sing tdi mau hong. cudng
bao tir don gian, ngan, sy phan phanh khong déu. tiéu bao tir
12 mot té bio don doc hinh oval, ¢6 the xép thanh chudi, dai
bao t&r hinh qua bd két, hinh ludi liem, ¢b nhiéu vach ngin.
Loai nay ¢6 mit trong luong thye, thue phim, thirc in gia sdc;
song hoai sinh va ky sinh; hinh thanh nhiu loai ddc 16 quan
trong ddi véi chin nudi gia sic va gia cam.

8. Mucor: Gia bao t ¢6 thé phin nhanh it hay nhiéu,
phin cudi cfia cubng blo tr phinh 1én tao thanh bong hay tru
(Columella). Bao tit kin (Sporangio spore) hinh cAu hoiic hoi
dai, tron. C6 mot s6 loai dai dién nhu Mucor hiemalis, thudng
c6 mit trong dit, trong cac san phim thuc vat. Mucor
plumbens c6 trong dét, phan, ngil cdc. Mucor racemosus ¢6 O
trong dat, giy bénh cho gia sic.

9, Neurospora (Monilia): Bao tr trin, mit té bao hinh
try, hinh thanh chudi & phin cudi cubng bao ur. Pai dién 1a
N.crassa va N.sitophila, cO mit trén banh my am hoic 1&n
men thdi.

10. Paecilomyces (byssochiamys): Thé binh hinh chai,
cudng bao tr moc tryc tip trén he sgi nim, bao 1 tran xép
thanh chudi, mot € bao. Pai dién [a P. varioti, ¢o trong dat,
hoa qua, nwde 18n men hoa qua, gidy da va céc chit khac. Hai
loai Byssochlamys fulva va B. nivea gdy hu hai d6i v&i nude

hoa qua va cac san pham tir hoa qua.



11. Penicillium: Cudng bao tir tan ciing tao thanh bii, it
hay nhiéu nhéanh, bén trén tao thanh cac thé binh. Khuan lac
ph?m 16n ¢6 mau xanh, bao o tran thanh chudi dai. Bao ¥ tdi
dirgc hinh thanh. Penicillium rat phong phd vé loai. Theo
Thom va Raper (1949) thi Penicillium duge chia thanh 41
nhdm (series) va hop thanh 4 khoa

a) Monoverticilata; Cudng bao tir khong phan chia thanh
nhanh, hinh thanh doc 6. Dai dién ta Penicillium citreoviride,
P. prequentans, P. spinulosum

b) Asymmetrica: Cudng bao tir phan nhanh v& mét phia,
hinh thanh doéc t6. Dai dién 1a P. brevicompactum, P.
camenberti, P. notatum, P. citrinum, P. claviforme, P.
cyclopium, P. expansum, P. roqueforti, P. verrucosum, P.
viridicatum v.v...

¢) Biverticiflata: Cubng bao ti phan nhanh ¢a vé hai phia
déu din, d6t xtmg. Dai dién la P.islandicum, P.purpurogerum,
P.rubrum, P.rugulosum v.v...

d) Polyvertiallata: Cuéng bao tir phan chia thanh nhanh
phidu lan dbi xémg hoic khoéng d6i xéimg. C6 mit trong nhiéu
loai san pham néng nghiép, cdng nghiép, ngi cbec, hoa qua.
San sinh nhiéu loai déc & quan trong c¢d hai déi véi chan
nuoi.

12. Phialophora: S¢i nim mau tdi, khi gia cudng bao tr
mau 1o, ngz‘in, thé binh rét khac nhau, bio t&r trin, hinh oval,
mét (€ bao. Dai dién I Phialophora fastigiata va P. hoffmanii.
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13. Rhizopus: Soi nam phan nhanh vi thanh tim, hinh
thanh & phy: cudng bio tr moc truc dién ngay trén “"gde”.
Nang bao tr ¢6 mau den, cé tru & dau sgi, vo nang bao tir dé
v@. Bao tirkin hinh tron hay hinh ovat.

Trong trang thai kho c6 thé tdn tai dugc lau dii. Pai dién
la Rhizopus stolonifer. C6 mat & cac loai hoa qua, banh my,
rau. Rh. oryzae ¢6 mit & cac ving nhiét d&i va 4 nhiét ddi,
vung Pong Nam A. Rh. microsporus dwgc sir dung trong cdng
nghiép 1€n men dau tuong

14. Scopulariopsis (Microascus): Cudng bao tiy phan 16n
phan nhanh, phan trén ¢6 mot nhém thé binh, bao ti trin c6
mau niu vang (khoéng bao gio c6 mau xanh nhu Penicillium),
mot té bio hinh tron thanh chudi. Pai dién 1a S. brevicaulis ¢6
trong cac loai thuc vat, gy bénh cho ngudi. S. fusca co trong
dit, rom va céc chit Khac giy bénh cho con ngudi.

15. Sporotrichum: Cudng bio tr phan 16m khéng phan
nhénh, ddng déu, bio tir khong ¢6 mau sic, mdt t& bao hinh
qua 1&, hinh thanh trén dau nit mbi soi. Pai dién [3 S.carnis
lam hu hai thit uop lanh.

16. Thammidium: Cubng bao tr mang nang 16n bio tir &
dau chot va phin dudi cudng clia soi phin nhanh.

17 Trichodema: Cudng bio tir phan nhanh rat manh, thé
binh hinh chai dimg riéng [& thanh timg nhém bao t&r mau
xanh sang, mét té bao, két thanh diém tim nhd, khudn lac
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mau xanh sing. Dai dién Id T. lignorum vi T.viride, c6 mit
Lroﬁg dat, gd muc va gidy.

I8. Trichothecium: Cubng bao tir dii, don gian, c6 vach
ngan, bao tr dinh trén diy cuéng don 1€ hodc thanh nhém,
nhung khong thanh chudi. Bio tir thuomg ¢6 2 té bao, mau
sang hinh elip, dai dién la T. roseum, ¢6 mt irén gd, gidy,
hoa qua, rau, cac san phim 1&n men.

19. Sporendonema (wallemnia): Khuan lac ¢c6 mau niu
161 mau vang cam.

Mot s6 ndm méc thudmg thiy trong thirc dn chin nudi va
nguyén ligu thirc dn chin nudi & mién Bic Viét Nam (K&t qua
nghién clu tir 1986 - 1991, B4 mén VSTY):

1. Aspergillus sp. 7. Penicillium sp.

2. Mucor sp. ’ 8. Rhizopus sp.

3. Absidia sp. 9. Fusarium sp.

4. Syncephalustrum sp. 10. Geotriticum sp.

5. Alternaria sp. I1. Trichothecium sp.
6. Pullularia sp. 12. Cladosporium sp.
MGt s6 loai thuée Aspergillus sp.

1. Aspergillus flavus 7. Aspergillus nidulans
2. Aspergillus fumigatus 8. Aspergillus ustus

3. Aspergillus ochraceus 9. Aspergillus wenti

4. Aspergillus niger 10. Aspergillus sidowi
5. Aspergillus candidus 11. Aspergillus parasiticus
6. Aspergillus glaucus 12. Aspergillus oryzea
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Mucor racemosus
Fusarium sp. Dai va liéu bao tr
(Maxcroconidi & Microconidi)

Aspergithis furmigaltus
Rhizoptis sp.

Hinh 1.1: Mot so loai nim moc thuong gap trong cde thire dn
vi nguyén lidu thitrc n chan nudi
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1.3. POC TO NAM MOC VA ANH HUONG CUA NO

VOT VAT NUOL

1.3.1. Dgc t6 nam moc

Cho dén nay, ngudi ta da phat hién khoing 300 chét déc
nim méc, trong dé ¢d 20 chit ddc gay nguy hiém dbi véi con
ngudi va vat nudi. Nam mdc phat tricn trén heong thuc, thuc
pham di 1am suy gizm ham luong céc chét dinh dudmg ctia co
chét, con san sinh ra cic doc 8. Mot sé ngii ¢bc nhur ngd, lac,
dau. cac loai hat ¢6 dau thuomg rét thich hop cho sy san sinh
doc t6 cia ndm mbe

Mot 56 doc 10 va sy ¢O mit clia ching & ngil coc:

Pac 18 Ngd Gao Mi
Aflatoxin ' + +
Citrinin + + +
Ochratoxin + + +
Sterigmatocystin + .
Zearalenon + +
T-2Toxin + +
Nivalenon + +
Diacetocyscirpenol (DAS) + +

Trong nhiing diéu kién thich hgp nhu nhiét 46, 6 am mai
truomg, ham lugng nude trong vat chét va phuong thirc bao
quan da tao diéu kién d€ nam méc phat trién va sinh trndng,
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sin sinh ra doc 6. O ngd, khé lac di phat hign thdy ham
lwgng Aflatoxin rat cao.

Theo nhigu két qua nghién clu trong va ngodi nude: ham
lugmg Aflatoxin ¢6 thé tir 1000ppb t&i vii nghin ppb. Sir co
mit cla doc td ndm mdc trong thitc in chan nudi da dan dén
cac hidu qua sau:

1. Tang chi phi thic @n/1kg tang trong

2. Giam trong lugng thu duge do cham 16m

3. Ty 12 6m vi chét do cic bénh dudng tiéu héa va hd
hap cao. _

4. Giam stc dé khang véi cic bénh truyén nhidm, dac biét
la bénh Newcastle, bénh Gumboro, bénh do Salmonella va
bénh ciu trung (coccidiosis).

5. Giam san hugng trimg, giam ty 1¢ 4p né. Gay chét phdi
va nhigu trudmg hop say thai, d non.

6. Néu lidu doc td di Ion s gay chét hang loat gia sic va
gia cim.

7. Néu ligu khong du 1on co thé gay 6m, coi coc, XU fong,
vang da, phan 1dng va dan dén chét.

8. Gay tdn du doc t6 trong md bao vi t6 chic lam anh
hudmg t6i sic khoe ngudi tiéu dang do an phai chit doc ton
du trong thit, trimg, stra va phu tang.

Cho dén nay, cic nha khoa hoc di biét duoc diy di chc
dic tinh sinh hoc va doc tinh clia nhiéu loai doc t6 khac nhau.
Nhiéu loai ndm mdc cé thé san sinh ra cung mdt doc (.



Bang 1.10: Mgt s6 déc t6 nam méc va nam méc sinh déc t6

Aspergillus flavus va A. parasiticus

Aspergrl!us clavatus, A. terrus
Penicillium patulum, P. claviforme, P.
expasum.

1 | Aflatoxin B,, B,
Aflatoxin G, G,

2 | Patulin

3 | Ochratoxin

4 | Citrinin

5 | Zearalenol

T-2 Toxin va

Diacetocyscirpenol

Aspergillus ochraceus A alhaceus
Penicillium V|r|d|catum P. ostianus...

Aspergillus candidus, A. terrus,
Penlcnllum cnrlnum P. expansum. ..

Fusarium roseum, F. equiseti,

F. g|bbosum F. monllaforme F. inivale...

Fusartum tricintum, F. solani, F. equusen.

F. gramminarum...

8 | Alternarial Alternarial alternatal
9 .t Sporidesmin .. Phytomyces chg_ﬂ_arum
10| Fumatoxin | Aspergitlus fumlgatu§__
11 | Sterigmatocystin Aspergillus nidulans, A. ustus A
. VerSICOlOF
g2 _N""a'e”"' ... |Fusaumpivate
18 Vomitoxin | Fusarium graminearum, F. roseum
‘14 | islantoxin Penicillium isladicum

Nhiéu dbc td cling da duoc nghién ciru va xac dinh doc tinh

(bang 1.11). C6 thé chia déc t& ndm mdc thanh 6 nhém khic

nhau, dira trén tinh chit giy doc, t8 chitc bénh 1y va sinh hoc.
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Bing L.11: Tmh chat .'y va hoa hoc
ctia mét s6 déoc té nam méc

Trong Didm o 5 Bude

o an e 5 L | lueng | ung mdi ung moi | son
Tén dac t0 Céng thie phan nﬂ?g hée? tan héap thy hé;?

wo oy thu

268 Rugu 223

Aflatoxin B, CiHi0s | 312 | pgg Axeton Ethanol | 265
___________________________________________________________________________ Cloroform | ... | 362
220

Afiatoxin B, C,H,C, | 314 | 287 nt Methanol | 265
__________________________________ ] R V| aes
243

Affatoxin G C,H.0, | 330 | 208 t Ethanol | ooy
............................................................................................................................................ 362 |

217

Aflatoxin G, C,H,.0, | 830 | 230 nt Methano! | 245
............................................................................................................................... 365
226

Aflatoxin M, C.H,0, | 328 | 229 nt Ethanol | 265

................... e bt o Cloreform | Methana B
............ Pairelin | GHO, | 1541 491 axetonnuoc | Ethanol
164 Benzen,
Zearalenol CisHz0Os | 318 | yor Ete

U NRNVUT ROV S . Cloroform |
T2Toxn | CuHeO, | 44s | 51|  Clofartorm

. AT 1827 . Rugu .
) : 162
Diacetoxyscirpenol | CH,Q; | 366 | 104 nt
Deoxynivalenol | C,H,O, | 296 12; Eﬂgﬁ Ethanol | 218




Bang 1.12: Anh huomg cia déc té nam maoc doi voi
cdc co' quan trong co thé

TT Dé&i vai co quan ndi tang Péc 16 tac déng

Allatoxin, Patulin,
Sterigmatecystin,

1 1 GA thir '
ayung gan Luteoskyrin (Islantoxin);

2 | Doe vdi gan

3 | bdc vai than Cchratoxin, Citrinin

Zearalenol va mdt s6 cac

4 | Bée v6i cac co quan sinh duc .
: I q ' Trichothecen

5 | Ddc véi than kinh Esgotamin, Citreoviridin

Fl

T-2 Toxin,
Diacetocyscirpenol,

i Nivalenol, Deoxynivanenol,
Sporidesmin

& | Bdc vai da va niém mac

Mot vai dde o cb thé anh hudng dén nhiéu co quan to
chiic khac nhau nhu Aflatoxin. Aflatoxin la doc t6 duoc biét
dén 1 tac nhan gdy ung thu gan, nhung con ¢6 tac hai dbi véi
than va nhidu 6 chitc khac ciia co thé gy suy gidm mién
dich.



Bang 1.13: Déc tinh cia mgt s6 déc t6 nam moc déi voi
déng vit thi nghiém (LD, - mg/kg trong lwgng)

Déc t6 :OI; Chudt nhat ig:gt | tg:: Ga con
Aflatoxin B, 0,36 9 0,56 0,26 | 6,5-16
Aflatoxin B, 17 - - - -
Aftatoxin G, 0,78 - - - -
Aflatoxin G, 3,45 - - - -
Citzinin - 35 47 - -
Cchratoxin A 0,5 - 32 8,0 3.4
Palrelin - 35 15 - -
Diacetoxyscirpenol |, 23 0,75 - -
Moniliformin - 20,9-29,1 - - -
Deoxynivalenol - 70-76 - - -
Zearaleno! - 3,04 4 1,21 40
T-2 Toxin > 500 = 5430

1.3.2. Mot s6 doc td nam va anh hudng cia ching doi
v(ri vat nudi

1.3.2.1. Esgotin

Esgotin 1a doc td clia nam Claviceps purprea, nam ky sinh
trén cac loai hat ngli cdc nhu yén, mach, mi, trép ¢o Ovary
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hinh thanh cac dam khuén lac mau t5i xam, nAm mdc san sinh
ra chc hach nim goi 13 Seletoria esgotin c6 3 doc 18 chinh 13
esgotamin, esgotoxin va esgometin,

Tac ddng cia esgotin chinh L 1én hé than kinh 1am cho
con Vit thd nhanh, mach nhanh, hon mé va cé thé bi ligt

Tac déng khac 1a lam cho con vét b an, an it thixc an.

Esgotin 4nh hudng dén sy sinh san va phiat trién clia con
nai, & luong 0,3-1% cila Seletoria trong thirc dn c6 thé lam
cho lon nai sinh san kém, trong lugng so sinh bi giam, ty 18
nubi séng ciing giam - lon c6 thé bi mét sita trong thoi ky nay.
Co t&i 50% dan bi anh hudng. Esgotin lam ngén can qua trinh
hinh thanh prolactin trong giai doan cudi ctia thoi ky cé chira.
Nhiéu nghién cim thi nghiém chimg minh rang Esgotin khong
1am cho lon néi bi sdy thai trong thdi ki c6 chira.

1.3.2.2. Fusariumtoxin

Fusariumtoxin 12 mét nhém Iém cac doc 6 thudc ndm
Fusarium - ¢6 miét trong vung khi hau lanh Chau Au hon 1a -
cac nudce khac.

Nhém chinh trong cac doc t6 ciia Fusarium la
Trichothecens va Zearalenol.

+ Trichothecens: _
Trichothecens ¢6 ngudn gdc tir nhigu loai nidm nhur
Calonectria,  Gibberella, Myrothecium,  Stachybotrys,
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Cephalosporium trong d6 1/2 la thude Fusarium Trichothecenes
vOt dai dién chinh la T-2 Toxin va Diacetocyscirpenol (DAS).

a) Anh huvng cia T-2 Toxin va DAS déi véi vit nuéi

T-2 Toxin va DAS anh hudng 16n dén cac vat nudi dic
biét 13 lon va gia cam.

* Anh hudng d6i v6i lon

T-2 Toxm va DAS gdy kich Umg 1&n da lam cho con vt
khé chiu. 0 luong ddc t6 cao c6 thé din dén su huy hoai da,
DAS va T-2 Toxin cling giy gidm bach ciu, viém da day va
rudt, yéu co tim, lam sé‘;y thai va giam kha nang tai tao mau.
Lon an phai thirc &n c6 chira T-2 Toxin hodc DAS c6 thé dan
téi gidm trong lugng, di ia chay, bo dn hay an it va gy non
mura. ,

* Anh hudng véi gia cdm

- D6i véi ga con va ga do: T-2 Toxin trong thirc #n da
lam giam sinh trudng vi phat trién. Dau higu bénh 1§ dic
trung 1a xuat hién cac t5n thuong nhe mun nude & dui va
chan, niém mac miéng bi loét va bao phu bdi 16p keo day
gidng nhu casein. Ciing giéng nhur T-2 Toxin, Neosolaniol,
Verrucarol, Fusarenol-x co trong thire &n chin nudi giy roi
loan tidu hda, gidm phat trién, 16ng xu, rdi loan trao déi sic
t6 va than kinh.

- Déi voi ga mai dé: san luong gidm sGt, mot din ga
dang dé gom 2.800 con bi nhiém DAS va T-2 Toxin trong
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thirc dn di 1am gidm san fuong trimg tr 2.423 qua con 150
qua. Ga mai dé cling giam tiang trong do giam thic an, 1a
chay vi mio xanh tim. Néu kéo dai qua trinh nhidm doc
DAS va T-2 Toxin trong thirc in s& din dén tinh trang budng
trimg thoai héa va teo giam. Trimg d6i khi bj tco vo, trén
mit v& xuit hién 16p phfin vOl mau vang. Niém mac miéng
bi loét, phii mét 1ép miw vang, 16p bua khéd day lam thice in
cdm ién khién con vit khé ¢d thé khép midng lai. Long trd
nén xo, thé, kém bong muot. '

Gdn & nhimg con vit ¢6 ton thuong & migng.tr& 18n ¢6
miu vang ., thin sung to chira day urat (mudi urat), thim-
dich mau vang, loét cuc bd ¢ niém mac miéng. Tr_ohg mé’
xudt hién cac go thé day. Phan tich thirc in cé 16 '3mg T-2
Toxin/kg. '

- D6i voi ngdng va vit _

Ngdng va vit an phai thitc n cé chia T-2 Toxin da gy
ra cic trigu chimg bd dn, nudc uéng nhieu va giam vin
dong. | o

Nigm mac thuc quan thoai héa, hinh thanh mang gia
niém mac, dudng tidu hoa trén thoai hda nang, 16p bifu méb
dudmg tidgu hda ciing bi thoai hda, nhidu chd viém va phu né,
t& bao biéu mé _éng than bi thoai hda

b) Co ché téc dong ciia Trichothecens véi vit niioi

Phin tén cac Trichothecens doc véi da, -gdy nhimg n
thuong 'th_fl’m dich déi v&i I6p niém mac miéng. dan dan
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chuyén thanh mau vang xam. Céc ton thuong phld dudi 1op
niém mac giy loét, dac biét la loét & lop dudi gan uyén nude
bot thong ra ludi va vom mieng. Chit dich tiét ra doc theo bd
vi vien mép phia bén trong mo - gidi phau t& chirc bénh 1§
cho thiy sy hiy hoai 16p bidu mo dudi ]0’p niém mac, loct va
dich ri viém clng véi cac té bao bach cau, t& biao viem Lo
thanh lop mang day ctia dich tiét, xéc vi khuan, khuan lac vi
khuin va ca thirc 4n.

T-2 Toxin va DAS c6 tac ding gan gidng nhau, co thé
gay ngQ doc cép tinh va man tinh. Trong cac trutmg hop ngd
doc thuong thdy su hity hoai céc 16 chirc v co quan tao mau
xuft hign rAl som. Sau mdt vai gio tring ddc da cO sur suy
giam cac ¢ bao bach huyét, nhung sy phuc hoi lai xay ra
nhanh chéng sau 72 .gi0. Song song vOl sy suy giam cac i
bao mau Ja hién twong chay mau, thi mat viem. bidu md 6ng
mat bi gian, bidu md dudmg tiéu hda ciing bi hiy hoai, 16p
piém mac da day va 16p biéu mé cua chan 16ng con vat tang
qué triinh phan gidi va dan dén cai chét.

Nhidm ddc man tinh 1am suy giam trong luong co thé,
bien d6i chit sic 6, thidu mau, 1ong xo va thd, cac mo 120
bach huyét bi teo lai, tly xuong cé mau @6 nhat hay mau
vang, gan cO mau vang, doi khi chiy mau gan Giai phau
bénh 1y cho thdy sw suy thoai v hoai tir cac t6 chirc tao mau,

te bao gan va dng mat, niém mac duong tidu hoda, 16p biu mo
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cua gai chan l6ng. Gan thodi hoa dang thoai hdéa khong bao,
thoai héa md. Ong mat dén, tuyén giap trang bi teo lai, cb
chira cac chét keo xam va céc té bao bigu mé khdng 15.

Nhiém ddc T-2 Toxin con giy ra cic mang casein hda &
dudng tiu héa phia trén, dic bigt 13 & miéng va hiu. O vit
con phat sinh cac trifu chimg va bénh tich nhwr gidn thuc
quan, mé diy ra, loét phan dudi 16p nidm mac, teo cac co
quan tao mau,

* Sinh san va dé trimg: T-2 va DAS 1am gidm sit ty 18 de
trimg ¢ ga Leghorn do giam thirc dn thu nhdn, giam ting
trong. TY 1& dp nd va chat luyng ga ciing bi giam sit déng ké.
Hiéu qua sir dung thitc 4n kém.

* Mi#n dich: Céc Trechothecens ddu giy hién tuong suy
gidm mién dich do ching tac ddéng dén cac co quan hinh
thanh mién dich nhu hach, tiy xuong. Tuy nhién ciing chua
¢6 nhidu bang chimg chimg minh siur suy gidm mién dich & ga
Leghorn va ga Tay

* Poc véi thin kinh: T-2 Toxin anh hudng dén co quan
thin kinh, lam mét thing bing va cic hoat dong phan xa
chinh xéc khac bi anh huéng. Tuy nhién ciing chira ¢6 nhiéu
thi nghiém chimg minh.

* Sir dho thai ton du: Gan 13 co quan phan gii va bai xudt
dbi voi T-2 Toxin. Sau 4 gidr an phai thi lugng T-2 Toxin la

cao nhit & gan, & mét va rudt 13 sau 12 gir. 82% T-2 Toxin
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duoc bai xuat ra khoi co thé sau 48 gidy, T-2 Toxin con ¢ thé
thay trong trimg, chit thai cha T-2 Toxin thuong qua duomg
titu hda, qua phan. Nguo ta thay dong phan cia T-2 Toxin
qua phin la HT-2 toxineosolaniol, T-2 tetraol va 8 chét phan
giai khong xéc dinh khac, khoang 0,17% T-2 Toxin xdm nhap
qua trimg. ‘

1.3.2.3. Zearalenon (F-2 Toxin)

Zearalenon 1 doc & cia Fusarium, anh hudng manh dén
sinh san va phat duc cta lgn va gia cam,

a) Péi vdi lon

Tridu chimg bénh ly khac nhau theo lira tudi, & lon cai hau
bi néu duge in thic dn cb 1-5 ppm dd cb thé nhanh chong gay
viem dudng sinh duc, phit 4m hd va am dao, hién tuong dau
bubt & cac bo phan sinh duc 1a rét phd bién. Lon nai hfu bi &n
phai thirc &n ¢ 2 ppm trong 90 ngay cb thé phat trién binh
thudng, khong cb sy thay d6i gidi tinh va khong anh hudng
dén chirc ning sinh san. Anh hudng cla lon cai hoan toan
khac voi lon nai hau bi. O luong 3 -10 ppm ¢ thé giy mat
dong duc & lon néi néu nhur an chét doc trong chu ky dong
duc. Tac dong gay (c ché dong duc 1a do thiéu progebteron
trong mau. Nhiém doc Zearalenon dan dén qay thai & cudi
giai doan thir 2 cla chu ky 3 thang, nhung cling rat khac nhau,
tuy thudgc vao progesteron wr thé vang. Nbiém doc td

Zearalenon & lon me lam cho lon con co thé bi nhé hon, dac
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biét 14 bao thai bi gidm kich thude ¢ giai doan trude khi bam
vio ¢d tir cung thuomg 7 -10 ngay sau khi thy thai v kha néng
sdng s6t rit mong manh, kho t0n tai duoc dén ngiy thir21.

Lon con sinh ra tir ion me duge dn thie dn c6 Zearalenon
xuat hién nhimg triéu ching b&nh 1§ nhu phinh to co quan
" sinh duc bén ngoai-va tr cung bén trong. O lon dyc bao quy
dau phinh to, lon duc hiu bi c6 thé giam phat trién tinh dyc
va ting kich thudce tinh hoan. Lon trudng thanh hau nhu
khéng bi anh hudng clia Zearalenon, thim chi licu t&i 200
pprm.

b) Déi voi ga dé

Ga @& in thirc an ¢ chira Zearalenon da lam giam ty 1& dé
trimg, trimg khong ddhg ddu va chit lugng xdu, ty 18 &p nd
giam thap. Nhiéu g dé khong dé duoc 1a do sy ton tai cia cac
1ong d4 trong dudng dan trimg. 6ng dan trimg bi casein hda -
do viém man tinh. Mirc progesteron trong huyét thanh.giém
thip nhung cstradiol khong bi anh hudmg. Thi nghiém
Zearalenon trén ga Tay cho thay ga Tay man cam hon, duong
sinh duc ciing nhu cic co quan sinh duc chju tic dong cla
hocmon bj anh hudmg. Ligu luong tir 100-800 mg/kg trong
khau phin hoidic Smg/kg trong luong hodc 19 mg/ga.

* Bénh 1y: Qua trinh nhifm doc lam ting trong luong thi
Bursa fabricius, trimg roi vao mang xoang bung, dng dan
trimg phinh o ¢& vach mong va chira day thé dich. Ga do ¢
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site chiu dung t6t véi Zearalenon, vo trimg ga day 1&n. chat
lwgng trémg giam sdt, giam ty 18 dé tring. '

* Mién dich: Bach ciu giam va chi yéu giam lympho.
Khang c6 si thay déi cac thong s& mau, protein tong $6, canxi
(Ca), photpho (P). photphataza ki¢m va cholesterol.

* Pao thai: Zearalenon phan bd chinh 13 & gan va ma, bai
tiét chi yéu qua phén; co, m& bung, da déu c6 ham luong t6n
du rdt it. y vi B Zearalenon dugc thiy & gan va phan.
Zearalenon con thdy & huyét tuong, phéi, tim, gan va than. Ty
18 (%) clia Zearalenon la tly theo thoi gian. Ca y Zearalenon

vii B Zearalenon déu & trang thai suifat hoac glucuronid.

O ga Leghorn, 94% Zearalenon dugc bai tiét ra phan sau
72 g0, 173 chit duoc xac dinh 1a Zearalenon - 1/3 khac Ia
chit dong phén. Long dd trimg c6 chita Zearalenon sau 72 gidy
-~ cho 4n, co khong t6n du Zearalenon sau 72 gid.

1.3.2.4. Ochratoxin

Ochratoxin la doc 16 véi than.

a) Poi voi lon

Trong thitrc an ¢ chira 1 ppb giy ra giam trong luong,
khat nude va higu qué thirc an bi gidm thip. Liéu thip 200
ppb trong nhiéu tudn I& da giy ra nhitng tdn thuong & than.
Triéu chimg khac la lgn 1a chay, bo an, than clng va xam lai

khi mo.
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Nhitng thay d8i bénh Iy khic bao gdm uré mau, protein
huyét thanh, ting men chuyén héa amin, lam tang lugng
Glacyl va protein niéu.

Ochratoxin, citrinin va axit penicillic gay ra viém thén
mang tinh chit thoai hda cac éng gbp do qué trinh phat sinh
cac sgi k& md, gan hay hoai dang thoai héa md, loét da day
va cic ton thuong khac trong trudng hop bénh kéo dai.

Chian doan bang cach phan tich Ochratoxin trong thirc in
va trong thin tuoi.

b) Ochratoxin & gia cam

Ochratoxin trong thirc &n lam giam tang trong, giam hiéu
qua chuyén héa thirc 3n & gia cim, trao d6i sic td bi rdi loan.

Ga nhim doc Ochratoxin din dén di ia chay, phan c6
nhigu urat, v3 trimg ¢6 phl phin mau vang. Trong thic in
nhién cia ga ¢b chira Ochratoxin A,B va C theo ty 18 90:8:2,
vi vay it tim thdy Ochratoxin B vi C trong m&u phan tich.

* Bénh thyc nghiém ¢ ga

Ochratoxin giy bénh chi yéu cho than nhung ciing ¢6 anh
hutng dén gan, dén mién dich vi tao maw. Nhidm ddc
Ochratoxin ciing anh huéng xdu dén cac bénh truyén nhidm
khéc nhu bénh Gumboro hoac bénh cau trung.

Triéu chimg bénh bidu hién sy giam hoat dong tr nhién va
nhiét d6 co thé. Lidu 4 cip tinh c6 thé lam giam cac thong sb
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phat trién: trong lugng, tidu tén thirc an, roi loan trao déi sdc
t8, san luwong trimg, chét luong vaty 18 ﬁp nd.
* Bénh tich:

Lidu chét cip tinh giy ra cac ton thuong & gan, tuy va
than. Thén sung to c6 chira cac chét urat mau trang trong niéu
quan, trong than, tim, co tim, gan va lach.

Nhimg thay déi bénh 1y giai phdu chinh 1a viém théin dng
cip tinh dang try protein va tru urat. Viém va thodi hda cuc
bé bidu mé éng lugn, & mot s bénh phim c6 thoai hda khong
bao, bao tuomg, thoai hda cuc bd t& bao gan, cac hébc chita soi
huyét - co quan tao mau bi hily hoai, gidm bach Ciu trong
lach va tai Fabricius.

Liéu gay chét a cé‘ip o ga Tay, vit va ga do lam tdng trong
lwgng gan, thin va giam trong luong co quan tao bach catL.
Than ¢6 mau xam nhat. Mét ¢§ mau xam va nhét, rudt viem
cata.

Viém ruét cata lién quan dén su gidm chit keo, mic dd
viém déng vai trd chinh. O ga do con phat sinh hign tugng
mém xuong, giam kich thude xuong chin va xuong chay dé
gay.

Giai phiu bénh 1§ cho thiy sy rdi loan tao xuong, mang
ndi md, sy tao thanh xvong bi tén hai va phat trién bénh 1y.

Thay d6i benh ly & than bao gom hinh thanh cic tru ong
dan, tang sinh bifu md 6ng, chc t& bao viem xudt hién trong
cac Sng than cdia g va vit, niém mac bii ciu than day lén.
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Ochratoxin gdy thoai hda khong bao & gan, glucogen
ting trong mau. O vit thoai hdéa khang bao, co chira nhigu
m&. O chim cat Nhat ¢6 hién twong din Sng mat, nhan té
bao sumg to, giam bach cAu trong cac vang hach rudt.

Nhidm doc Ochratoxin min tinh lam giam chixc ning
cia than nhung khong 1o nhimg ton thuong qua gidi phau
benh 1Y, chi 6 t8n thuong nhe ¢ éng luon gan, luon xa. Té
bao biu md sung 1én, sung & blo nhan, tang qua trinh phan
bao gian phan. Ty lap thé phat trién thanh dang vong, ting
1&n vé kich thudc va sé lugng cda hat, xuét hién céé hat m&
nho trong nguyén sinh chéit. O ga do, tdi tiéu ciu va mang
bidu mo bi day }én rdi thoai hoa.

* Sinh trudng va san xuat trimg

Ochratoxin lam cham trudng thanh vé gi&i tinh, & ga dé
sAn xudt trimg bi giam trong vong 2 tuan. Trong lugng cor thé
gidm - gidm 14y thirc dn, giam kich thudc trimg, trong luong
trimg v& chat lugng trimg bi giam, ubng nude nhiéu, mao
xam, ¢ thé chét.

Mé kham thdy trong lurmg gan, thin khéng c6 gi thay d6i
vé giai phiu va (3 chirc. O chim cit ¢6 the [hm giam (§ 1 ap
nd do chét thai ngay tr ngay dau. Ty 18 p né gidm & ga
Leghorn.

* Mién dich: Sur suy giam mién dich 1a do sy teo giam di
cia tuyén Thymus, cling nhu cac 16 chic tao mau deu bi anh
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hudng. Mién dich t& bao bi gidm di dbi véi ch ga do va ga
Tay. Ham lwong globulin mién dich huyét thanh bi giam.
Ochratoxin cling nhu Aflatoxin gy ra s man cam véi bénh
truyén nhiém nhu Coccidiosis (ciu tring).

* Sinh hdéa mau: Lam ting luong axit uric trong mau la
dac trung cua nhiém ddc Ochratoxin ¢ gia cim: ting
photphataza kiém, cholinestcraza va ting sy chuyén héa
glutamin, giam protein toan phan, cholesterol, caroten, canxi,
photpho, kali va glucoza.

Hinh 1.2: Mér s6 doc t6 ndm Fusarium (Nhom Trichothecens)

{B) Nivalenol R=0OH
{A) T-2 toxin Deoxynivalenel R=H
H H
0O

: --H
OCCH=CHCHj

O
(C) Crotocm (D) Satratoxin H
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* Pao thai va ton dir. Ochratoxin A phin b chinh & than,
lwong it hon & gan va co. Ochratoxin bi a0 thai ra khoi & bao
bicu mé trong vong 48 gio. Ochratoxin ¢o trong long do trimg
va long trdng dd anh huong dén s dp né. Ochrdtoxm trong

trimg cé 1ién quan dén Ochratoxin c0 trong thirc dn.

Ochratoxin dugc dao thai qua mét vao phén va qua nuoc
giat, ton du & gan va than. Sy co mat Ochratoxin trong xuorng
Ja do ¢6 ham luorng cao trong thirc dn. Chét t3n du chi ton tai
trrong thoi gian ngan va bi loai thai sau khi ngimg thic &n co

chira Ochratoxin.



Chuong 11

NGUON GOC, PAC TiNH LY, HOA,
SINH HOC VA PHUONG PHAP PHAN TiCH
XAC DINH AFLATOXIN

2.1. ASPERGILLUS FLAVUS VA ASPERGILLUS
PARASITICUS

Aspergillus flavus va Aspergillus parasiticus thudc ho
nAm ctic, 12 loai nAm san sinh ra Aflatoxin trong W nhién va
trong méi trudmg nudi ciy nhan tao. Day 1a loai nam kha phd

bién, c6 thé tim thay tren khip dia cAu, dac biét 1a cac nude
" nhiét d6i. Hai loai nam-nay ¢o the phat trién trén nhidu loai co
chit, cac loai hat ¢ dau, tham chi ca trén bot ca va thit g1du
protein. Thitc an chan nudi, nguyén lidu lam thic an chan
nudi 13 nhimg ddi tugng thich hop nhit cho su phat trién va
sin sinh doc t0.

2.1.1. Hinh thai hoc

Trong tw nhién, co thé dé dang phan biét dugc lodi nam
nay do ching c6 mau sic da nhin. Mau vang luc hay mau
xanh luc cva dam bao tir khi chin bam trén cac mam cua hat

hoac phat trién trén cac k& gita hai phién ctia hat, khi tach ra
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¢6 thé nhin thiy rit 5. O cic khe gilta hat lac hay 16p mim
cua hat ngd bi méc ¢6 thé quan sat thiy bao tix,

l

0O 20Mm
Hinh 2.1: Cu tao vi thé cia Aspergillus flavus Link - co quan
sinh san bao gém bong (sterigmata), thé binh | lop va 2 Iop

(metular) va bao tir (conidi)
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Trén moi truong nudl cfly nhin tao, trén thach Sabouraud
hay Czapck Doc hinh thanh khuin lac sau 24 gio, khu vue
trung tim ¢6 mau vang nhat, ria mép mau tring min. Sau 48
gi¢ hinh thanh nhidu bio tir mién trung tam, xudt hign cac
khéi bao tir chin, mau vang nhat da chuyén sang mau vang
luc. Tir 72-96 gid, khuan lac phat trién manh va dat cuc dai ¢
ngay thtr 6-7 khi nudi cay & nhi¢t do phong. Khuan lac ¢0
kich thuéc i 4-5 cm, hinh thanh nhigu vong tron dong tam
déu dan, thurmg c6 5-6 vong tron mau xanhb luc trén bé miit
khudn lac, rit dé phan biét v6i nhidu loai nAm méc khac.

Quan <4t dac didm vi thé dudi kinh hién vi & boi sb thap
(X16) Lung ¢6 the phan biét duge do co quan sinh san cla
loai nAm nay rat phong pha.

Co quan sinh san c¢6 hinh hoa clic. Bong tron ¢ Kich
thudce tir 25-45 wm, gid conidi (conidiophores) moc thang tlr
soi X0 xi o kich thude tir 400-1000 um; rdng 5- 15 pm. Bao
tir tran (conidi) hinh tron ho#c hinh ovan, c6 duong kinh tu
2-4 pm. Thé binh ¢b hai 16p (biseries) kich thuée tir 10-15 pum
va 3-5um, d6i khi chi ¢6 mot 1op (hinh 1).

2.1.2. Phuong phip phan bigt A. flavus trong nhom A.
flavus oryzae (Dua theo khoa phan loai cua Thom va Raper,
1945; Raper va Fennel, 1965)

Trong nhém Aspergillus flavus oryzae ¢6 5 loai gom
Aspergillus oryzae Cohn, Aspergillus flavus Link, Aspergillus
parasiticus ~ Speare,  Aspergillus micro-virido-citrinus
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Constantin Lucet va Aspergillus effusus Tiraboschi. Ca 5 loai
nay rat dé nham lan voi nhau vé hinh thai hoc, vé mau Sac
dién hinh trén méi truong nuéi ciy: loai Aspergillus oryzae
Cohn dugc str dung rong rai trong cdng nghigp 18n men dau
tuong, trong céng nghidp san xudt cac men (enzym) phuc vu
cho cong nghiép 1&n men ruou bia, san xudt thitc dn chin
nudi, do vay cin phai duge phan biét d€ tranh nham lin véi 2
loai A. flavus va A. parasiticus san sinh doc t& Aflatoxin.

C4 5 loai nay rit phd bién trén pham vi toan thé gidi va
chiém phan déng trong Aspergillus. Chiing duoc biét dén do
sir O mit & nhidu loai co chit khac nhau. Trong cong nghiép
|&n men clia céc nude phuong Dong: ngii cde, san pham ché
bién tir luong thuc nhur banh mi, mi sgi, hing héa 1Am bing
da, thit, shn phim tir trimg, sira, diu tuong, nude hoa qua, rau
qué, hang dét, gidy; tir con tring, phén rac, tir phéi ctia chim,
tir rudt cia bénh nhén... Ching con c6 thé dugc tim thfly trong
dit, dic bigt vang dit Am, néng & cac ving nhigt d6i va a
nhiét dd. Cac loai néy rit khac nhau vé hinh thai, miu sic
trén moi truomg nudi cAy vi quan sat trén kinh hién vi vé co
quan sinh san bao tir. Swr khac nhau lign quan (i ngudn gbc
thu thdp miu phan lap ching. Mau phan lap tir dét cho thiy
chc bong bao tir b miu xanh vang va ¢6 cubng bio ti ngin.
Cac ching phén lap tir gao va qua trinh 1&n men tuong & vung
phuong Péng thiy bong c6 mau vang nhat, gia bao tr dai,
vach mong.
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Tuy nhién nhém nay ciing c6 nhimg dac diem chung l&:

_ Miu sic khuén lac khéc nhau tir mau xanh luc {1 mau
xanh vang dam (Ivy green) -

_ Cudng bao ti thd rap khong maw sic.

. Piu hinh ban ciu, hinh cot hay gan hinh cau.

- Thé binh mot 16p hay hai 16p, thuong khic nhau ngay
trén mot bong.

- Bong khac nhau vé hinh dang tir ban ciu t&i hinh vom
trén cac dau nhé va hinh cAu trén cac dau 16n.

_ Bao tl thd khac nhau vé mau sdc.

- Hach nAm cé trong nhidu chiing, mau nau xam to1 mau
den.

Hai @n loai 12 A. flavus va A. oryzae da duge st dung
tong rai d& chi nhém nay. A. oryzae da dugc str dung thong
thuong ma khong cin quan tam

2.1.3. C4c lodi ndm c6 kha niing sén sinh Aflatoxin

Nhu da bidt, c6 hai loai Aspergillus flavus va Aspergillus
parasiticus san sinh Aflatoxin v&i cac lwong khac nhau tuy
thudc vio chung nAm, co chit, didu kién khi bau va mdi
truomg. Mot <& loai nAm mdc khac cling c6 kha nidng sinh
Aflatoxin v&i lugng rét it, vi du: loai Penicillium puberulum
Bai, cac ching thudc Aspergillus nhur Aspergillus tamariikita,
Aspergillus  niger Tiegh, Aspergillus ostiamis Wehmev,
Aspergillus ruper (Spiek el Brem), Penicillium citrinum
Thom. P.variabile Sopp. P.frequentaus Wesil. Tuy nhién cung
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con nhidu tranh c@i vi trong qua trinh phat trién, Aspergillus
flavus thudng 13n véi nhidu loai nim khac, dic biét Ia véi
Penicillium rubrum Stoll va khi dé cé thé-nbam Aflatoxin 12
do Penicillium sin sinh ra. Trong mdt sé trudng hop khéc
ciing c¢6 thé nham lin doc & Sterigmatoxistin va Avecsin ¢d
cau tao hda hoc gan véi Aflatoxin.

2.1.4. Diéu kién san sinh Aflatoxin

Kha niing sinh doc t6 cla cac ching Aspergillus flavus v
Aspergillus parasiticus rat khac nhau, Didu d6 phu thudc vao
cac yéu 6 nhur chiing nim méc, cac co chét, cac yéu t nhiét
d6, do Am cha co chat va méi trudmg.

a) Cde chiing sinh déc té

Khong phai tat ¢ cac chiing Aspergillus flavus duge khio
sat déu san sinh ra Aflatoxin, chi c6 73% c6 kha niing sinh
san Aflatoxin. Trong d6, 23% san sinh Aflatoxin & mac cao
nhét (Pau Ngoc Hao va cdng su, 1996).

Su san sinh Aflatoxin trong ty nhién cling rat khac nhau.
Aflatoxin B, dugc tim thay & hau hét cic ching thir nghigm,
Aflatoxin G,, B, cling dugc tim thiy & nhiéu ching, trong khi
d6 Aflatoxin G, rét it gip.

b) Co chat va méi truong

Co chét 12 cac hat ¢6 diu, diic biét Ia hat lac va cac san
phéim tir lac. Luong doc té chira trong lac cao nhét. Cac chiing
phén 1ap tir céc hat khic nhau thuomg khong thiy hodc rat it
kh4 ning sinh doc 6. Ngay ci trén cting mét cor chit (vi du:
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cac gidng lac khac nhau), kha ning san sinh Aflatoxin ctia cac
ching Aspergillus flavus ciing khac nhau (bang 2.3). Nguyén
nhan cla hién tuong nay cb thé do mot s6 giéng lac ¢d tinh
khang voi Aspergillus flavus sinh Aflatoxin. Cac nha tao
gidng da dua vao co s& phat hién trén nhim tao ra nhing
giéng lac khdng bi nhidm Aflatoxin. Diy la hudng nghién ciu
hip din nhiéu nha khoa hoc nhim loai bd Aflatoxin khéi lac
theo cach ¢6 loi nhit.

Sur hinh thanh Aflatoxin phu thude vao sinh khéi s¢i nim
va thoi gian phat trién. Khéi lugng soi ndm cang nhiéu thi s
san sinh doc td cang nhiéu va ngugc lai. Théi gian dat cue dal
d€ san sinh Aflatoxin thudng tr ngay thir 6 dén ngay thir 7 sau
dé giam di. Ly do cua sy giam luong Aflatoxin trong nhimg
ngay tiép theo 1a do qua trinh ty phan giai cha chinh ban than
nim méc. ’

Nhiét d6 thich hop nhét d&€ san sinh Aflatoxin cha cac
ching ndm méc. Ia tir 25-28°C. Néu nudi ciy Aspergillus
flavus & 45°C thi kha niing san sinh Aflatoxin s& bi (¢ ché.

‘Ham luong nudc trong co theé déng vai trd rat quan trong
trong qua trinh hinh thanh Aflatoxin. O lac nhan c6 ham
luong nude tir 15-30%, sy hinh thanh Aflatoxin xudt hién sau
hai ngay; trén gao cin luong nude 13 24-26% va & ngd la tir
19-24%. Nhu vay c6 thé néi, su san sinh Aflatoxin dién ra rat
nhanh, dic biét sau thu hoach. Co chat ¢6 ham lwong nude
khi cao, thdi gian lam kho kéo dai 1a nguyén nhan din dén
nhiém Aflatoxin.
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Bing 2.1: Khi nang San smh Aflatoxin
ctia mét sé chiing nam

[_ . ]
Trong Aflatoxin {mg/100mf}
Tén ching fugng sgi '
nam kh&/1000ml B, B, B+B,
mbi trugng
Ala-2 2,6 3.8 32 7,0
Ala -6 4.6 17,1 14,4 315
Ala -8 37 15,2 1,4 16,8
NRRL2,,, 4,3 27,7 20,8 455
ATCC 15517 5,3 28,5 24,0 52,5
ATCC 15548 6,5 34,2 28,8 63,0
| ATCC 15547 2,1 0,1 0,1 0,2

Bang 2.2: Co chat va ty I¢ gitia Aflatoxin duyc sin sinh
tir mét so 5 chiing Aspergillus flavus chuin
(Claude Moreau, 1968)

, Téng % cac Aflatoxin q
Chlng ndm Mai truong lwong |
A_flavus nudi cay Aflatoxint B | B, | G, | G,
(mg/kg)

ATTC 15517 | Téng hop 45 87 | 4 | 9 | <1
MRE, Lac 14 | 98
NRRL 2999 |Lua my 870 35 9 48
NRRL 2999 | My + Methionin 1700 44 | 11 a8
NRRL 2999 |Gao - 23,8] 637 68| 0,8
NRRL 3000 |Saccaroza + a.amin 86 26 0 74 0
NRRL 3000 |Saccaroza + a.amin 154 70 0 30 0
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2.2. AFLATOXIN

22.1 Chu tao va cdc tinh chdt 1y, héa hoc cia
Aflatoxin .

Cac Aflatoxin B, B, va G,, G, di dugc nhiéu phong
nghign ciru xac dinh ciu triic hoa hoe. Thoat diu cac nha hoa
hoc di xac dinh duge ¢d hai Aflatoxin ¢d cong thitc CH O,
vi CH,,0, v6i trong luong phin tir twong (mg 312 va 328.
Hién nay hai doc té dugc biét 12 Aflatoxin B, va G,. Trong chu
trixc phan tr ¢6 cac nhom lacton va metoxyl, khong c6 nhdém

“hydroxyl tr do. Aflatoxin B, ¢6 mau huynh quang xanh da
trn (blue), Aflatoxin G, - xanh 1a ¢y (green). Aflatoxin G, ¢o
chita 2 vong lacton, Aflatoxin B, - 1 vong lacton. Sau do hai
Aflatoxin B, va G, cling duge phat hién. Ching ¢6 cong thic
hoa hoc hoin toan gidng véi Aflatoxin B, va G,, chi khac la
ndi d6i trong vong hydrofuran da bi khir (bang 2.4).

Nim 1966 Dutton va Heathcote di phat hién thay trong
méi truomg nudi ciy hai dan chit hydroxi-2 cfia Aflatoxin B,
va Aflatoxin G, la Aflatoxin B,, va Aflatoxin G,,. Allcroft va
Carnaghan da nhan thdy trong sita va thit bo ciing ¢6 cac dan
chit clia Aflatoxin B, vd B,, duoc dit tén la Aflatoxin M, va
M, (Milk). Ca hai chét nay déu bdt mau huynh quang mau
xanh tim. O gan, than va nuéc ti€u cla clru cling tim duge hop
chit nhu vay. Theo Dalezios va Wogan, trong nudc tidu cha

khi c6 Aflatoxin P,, dan chét ctia Aflatoxin B,. Mt Aflatoxin
~ khac cling duoc phat hién goi la Aflatoxin 3B hay Parasiticol.
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Aflatoxin B,

)
LOJ\O&

Aflatoxin B,

0 ‘ 0
P
S

Allatoxin G,
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A

OCH4
Aflatoxin G,
C O
O
Cl)H l
Lo/}\c:r OCH,
Aflatoxin M,

Hinh 2.2: Ciu tride héa hoc cia Aflatoxin (Jones, 1977)
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Bing 2.3: Tinh chét Iy héa cia cac Aflatoxin

(Townsend, Stubblefield va Beljiaans)

Trong| . . Hap thu | B6 quay
. bigm . .
. Céng | lugng . Huynh| tia UV | cue quang
Aflatoxin ) . nong
thic | phan chd quang | trong hoc
10 y EtOH | CHCLja)D
Afiatoxin B, |CH 0, 312 |268-269] Xanh |223,265 _558°
lam | va 362
Aflatoxin B, |C,H,0,| 314 |286-289 | Xanh | 222265 o
. -492
lam | va 362
Aflatoxin G, |CH,O,1 328 |244-246| Xanh |243,264 o
. -556
e va 362
Aflatoxin G, |C.H,O,| 330 |229-231| Xanh |221,265| .
. -473
luc | va 357
Aflatoxin M, CWH,QOZ 328 299 Xanh | 226,265 5
. . -280
tim | va 357
Aflatoxin M, |C_H,0,| 330 293 Xanh | 221,264 _
tim | va 357

2.2.2. Phuong phap phan tich Aflatoxin

Cé hai phuong phip dwyc st dung dé phin tich
Aflatoxin: phuong phip vt 1y héa hoe va phuong phéap héa

sinh hoc.

2.2.2.1. Plnrong phip vat Iy héa hoc

Phuong phap nay dua trén nguyén 1y cac Aflatoxin dé
dang tach ra khoi miu phén tich bing cac dung méi hitu co
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phan cyc manh nhu cloroform, methanol, ethanol, axeton,
benzen. Cac Aflatoxin ciing ¢6 tinh khong hoa tan trong cac
dung mbdi hexan, ete petrol, ete etylic.

Tir ndm 1961, Sargeant va cong sir da chigt xuat Aflatoxin
trong kho lac bing methanol. Ddy la phuong phap don gian
dau tién, Aflatoxin dugre hoa tan trong methanol vi duoce loai
mé bang cte petrol. Ding phugng phap sac ky 16p mong d&
tach Affatoxin va dwoc phat hign dudi anh sang tir ngoai UV
360nm.

Chiét xuét Aflatoxin bing cloroform cé thé tach hoan
toan Aflatoxin ra khéi co chét, duoc 1im sach m& qua c@t‘
hexan va ete etylic, thu héi lai bing cloroform, béc hoi
cloroform va st dung cho phén tich tiép theo.

a) Phuong phip sic ky Iop mdng (Thin layer
chromatography - TLC) '

Phuong phép sic k§ 16p mong dugc sir dung rong rai dé
xac dinh dinh luong Aflatoxin lan dau tién vio nhimng ndm
1960 (Coomes et al, 1964, 1965). Thii tyc phén tich sit dung
cac ban duoc tring boi Silica gel. Dung méi stv dung cho
dung dich chay ban moéng 1a chloroform: methanol va
chloroform: axeton (Pons et al, 1966). Viéc thém nudc vio hé
théng dung mdi s& 1am ting kha ndng hoa tan Aflatoxin.

Hé dung méi gf’im: nudce : axeton : chloroform (1,5:12:88
v/v) dugc danh gia ¢6 kha niang hoa tan Aflatoxin tHt nhit
(Stubbllefield,1969). Cic ban méng di duoc chay qua cac
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dung mdi chay duoc dua vio chiéu bdi den tir ngoai (UV)
365nm. Cac vét mau phan tich ¢6 mau huynh quang xanh da
trdi hay xanh 12 cdy va 6 do dai R, dugce so sanh vai cac vét cha
Aflatoxin tiéu chuan. Phuong phap nay c6 thé xac dinh duge
hrong tir 3-4.10 4].Lg (0,3-0,4 ng} (Coonmes, 1965) (hinh 2.3).

Hinh 2.3: Ban séc ky 16p méng (TLC) bao gom cic Aflatoxin
B, B, G, va G, (mau chuan 1 va 4); mau diu tuong (2)
mau ngé (3)

Mau ngé chi ra cée vét Aflatoxin B, va B, c6 do dai R twong
duong véi d dai R, ctia cic vét Toxin chuan B, vi B,

Nhuge digm cia phuong phép nay la phu thudc vao ngudi
phan tich. Khi so sanh gifta mau va cac vét clia doc to chuan
c6 the ¢b sur sai léch két qua téi 20-30%.
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* Phuong phap do mat d¢ huynh quang trén may
fluorodensitometer

Fluorodensitometer ¢é nhiéu tién bd hon, chinh xac hon
so v&i nhin bing mat thuong (Dons, 1968). Tuy nhign & nhiéu
phong thi nghiém hién dai van st dung phuong phap nhin dé&
so sanh truc tiép cac vét trén ban mong vi dé hon nhigu khi
phai qua may densitometer.

Hd1 hoa hoc phan tich (A.O.A.C - 1980) da luu -y t6i
phuong phap phéan tich dinh lwgng sir dung TLC. Phuong
phap nay dugc mo rong thanh chuong trinh phéan tich mau
cla to chic nghién ciu ung thu thé gidi (International
Agency for Research on Cancer) (Friesen, 1980, 1982). Cac
két qua clia chuong trinh phan tich méu trén da chimg nhan
su thiéu chinh x4c ctia’phén tich bing TLC vi sai sd rit cao
(ttr 30-122%).

Hién c6 4 phuong phap phan tich bing TLC, phd bién
nhér 12 CB (Contamination Branch), BF (The Best Foods),
EEC (The European Economic Community) va Pon's (Pons
Methods). Phuong phap CB t4 ra wu diém hon ca va thudng
xuyén duoc sir dung. Tuy nhién phuong phap CB dit, sk dung
-quz'i nhigu dung moi phén tich. Phuong phéap BF c¢6 tinh thuc
t& hon nhidu, dé lam vi tiéu thy it dung méi; dung mai sir
dung la nuwdc va methanol it déc hon chloroform. Phuong
phap cta Pons ¢6 nhiéu uu diém, s dung hé dung moi la
axeton va nudc, dung mobi nay khdng hda tan mé.
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C4 4 phuong phap trén déu sir dung hé dung méi chay la
chloroform va axeton.

Khin g dinh sirc6 mit cua Aflatoxin:

Mat s6 chét duge tach ra tir mau d6i khi dé& nham lan v6i
Aflatoxin, dan dén su khéng dinh sai léch. Phuong phap
khéng dinh sur ¢d mit caa Aflatoxin truc tiép thuc hién trén
cac ban sac k. Dya vao su bién d6i cia Aflatoxin thanh cac
déng phan ¢ mau huynh quang khac so véi huynh quang ban
ddu, ca Aflatoxin chuan va Aflatoxin c6 trong mau phan tich
d&u chuyén sang c¢6 cung mot déng phan. Thir nghiém khang
dinh sy ¢6 mit clia Aflatoxin trong miu phan tich dugc phat
hién boi Przybylski (1975) va Verhulsdonk (1977) va dugc
h6éi phan tich hdéa hoc Hoa Ky (A.O.A.C) cong nhan.
Aflatoxin B, duoc axit hoa dé tr& thanh déng phén Aflatoxin
B,.. Pdng phén nay ¢ mau huynh quang mau xanh v ¢6 do
dai Rf thip hon so v&i d6 dai Rf clia Aflatoxin B,. Theo
phuong phap cia Przybylski, Aflatoxin B, dugc chuyén thanh
Aflatoxin B, nho axit trifloaxetic (TFA) phun truc tiép trén
cac ban mong. Axit sufuric 50% ciing dugc st dung &€ phun
tric tiép lén cac ban méng trudc khi chay trong dung mdi
‘chay. Axit sufuric [am thay d6i mau huynh quang xanh da troi
clia Aflatoxin B, thinh mau vang. Th& nghiém niy nham
khing dinh sir khong c6 mit clia Aflatoxin néu vét nghi ngo
khong chuyén thanh mau vang. ‘
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b) Sic ky 16p méng hiéu suit cao (High performance thin
layer chromatography - HPTLC)

Do nhimg khiém khuyét trong phuong phap sic ky 16p
moéng don thulin & cac khau nhu chiét thch miu phén tich,
chay méu trong dung méi, phuong phap HPTLC cé tinh
thuyét phuc cao hon & 3 khia canh sau: Pua miu 12n ban
modng mot cach tr dong (1); cai thién duoc sy déng nhét ca 16p
hép thy (2); chay ban méng trong dung méi ¢d kiém soat (3).

Qué trinh dua miu vio bin mong duge tu dong hoa, do
d6, cic vét duge dinh ding vi tri va do cudng do huynh quang
clia vét cling bing may densitometers. Thé tich mAu duoe
dung trong HPTLC c6 the = tul so véi 5-10pl méau trong
phuong phap TLC, nhu vay s& lam giam di rat nhiéu dién tich
ctia vét (=1mm). Nong do6 chét chudn c6 thé chi can 5pg trong
phan tich bing HPTLC, do d6 c6 thé xac dinh t6i 30pg
(0,03ug) Aflatoxin B, & lac (Coker,19).

St dung k¥ thuat HPTLC lam ting tinh thuyét phuc clia
phuong phap TLC nhuy mdt phuong phap dinh lugng
Aflatoxin cé higu qua nhét.

c¢) Phuong phip sic ky Iong cao ip (High performance
lquid chromatography - HPLC)

Hé thong phin tich Aflatoxin ty dong HPLC la hé théng
phin tich dat tién, chon loc, ding xac dinh dinh lugng
Aflatoxin. Phuong phap HPLC sir dung ca hai pha: pha binh
thuomg va pha phan. Hé théng nay dua trén sy hdp thy tia tim
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(UV) va xic dinh cuomg do buynh quang. Trong pha binh
thuong, pha tinh 1 rén, phan cyc hon pha dong. Trong pha
phan, pha binh thudng 13 pha phén pha, pha finh 13 16ng va it
phan cyc hon pha dong. Trong HPLC, pha phan dige st dung
d€ tach Aflatoxin nhidu hon pha binh thudmg.

Mau phan tich dugc tach bang chioroform: nuge. Ly tam
chét tach va Iam sach qua Silica gel. Pha binh thuong stir dung
¢t nhdi Silica gel Spum va pha dong sir dung benzen:
axetonitril: axit formic. Giéi han xac dinh 12 0,5pg/kg. Hurst
(1984) da sir dung pha phan két hop v&i TFA dong phan dé
xac dinh dugc cic Aflatoxin trong lac. Str dung pha phan véi
sw hinh thanh cac ddng phidn c6 thé xic dinh dwoc cac
Aflatoxin B,, B,, G, va G, & ndng do 5pg.

Davis (1980) ciing sir dung pha phan d€ xac dinh huynh
quang clia déng phan Iod cia Aflatoxin B,. Két qua dan d&n
viéc phat trién phuong phap ddng phan cot (Stephand, 1984).

d) Phuong phip cot mini (Minicolumn methods)

Phuong phip ¢t mini nhim xic dinh nhanh Aflatoxin cé
trong mau. Phuong phap nay don gian, 1t ton kém, nhung chi
xac dinh dinh tinh. '

Ky thut c6t mini 12 cot sic ky bing thiy tinh hay chét
déo ¢6 kich thudc khoang 3-6mm chiéu réng va 20cm chidy
dai. Dung dich chiér tach duoc lam sach biing dung méi/dung
mdi va hoa tan trong mot luong nhd benzen hay chloroform.
COt duoc nhéi Silica gel nhu mot chit hip thy vi quan sat
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dudi anh sang tr ngoai (UV) 48 xac dinh mau huynh quang
xanh chi ra su c6 mat cua Aflatoxin.

Nhidu tac gia nhu Davis va cong su (1981), Holaday
(1976), Holaday vi Lansden (1975) da cai tién phuong phap
nay nhim phat hién nhanh Afiatoxin trong mau. Phuong phap
cot mini ctia Romes (1975) da duge A.O.AC (Association of
Offical Analytical Chemists) (1980) cong nhan. Aflatoxin
dugc tach bang axeton va nudc (85:15), cac chin tap duoc loal
trén gel cacbonat ddng va chloric sit. Sau do, Aflatoxin duge
tach ra bang mot pha nudc voi chloroform. Chloroform tach
duoe dua vio ¢t ¢o chia mdt 16p bot nhém trung tinh, silica
gel va florisil & phia duoi, sunfat canxi kho & ca trén va dudi.
Cot dugce chay trong chloroform va axeton (9:1) dé giir
Aflatoxin trén dinh cua 16p florisil. & do Aftatoxin cb thé
duoc xac dinh bdi mau huynh quang xanh dudi den t ngoal.

Hién nay chc cot mini duoc san xuat va ban thi truomg
(Myco-Lab-Co, POBox 321, St. Louis, MO 63017, USA).

2.2.2.2. Phuong phdp héa sinh hoc (Immunochemical
methods)

Phuong phéap hoa sinh mién dich mang tinh dic higu cao,
dua trén nguyén 1y két hop giita khing nguyén va khang thé
dic hidu. Hai phuong phép hién dung la: Aflatoxin danh diu
phong xa (radio-labeled Aflatoxin) va Aflatoxin gdn men
(Pestka, 1980, 1981). Do su tien bd clia ky thuat mién dich
trong nhimg nam qua, da phat trién nhicu he théng ELISA
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khac nhau d€ xac dinh Aflatoxin va khang thé dom vi da
dong (monoclonal va polyclonal). Phuong phip st dung
khang thé don dong (monoclonal) 6 ra .dac higu voi
Aflatoxin B, va Aflatoxin B, (100-125%), v&i Aflatoxin G,
t61 30%. Trong khi d6 khang thé don dong (monoclonal) to
ra dic hiéu vai Aflatoxin B, va khéng phan {mg chéo véi
Aflatoxin G, (Kawamura, 1988). Tuy nhién Hetle va Chu
(1990) cho ring khang thé don dong cd phan mg chéo véi
Aflatoxin B,, G, G,.

Theo ¢ kién clia mét s6 tac gid & nhidu nude, viee xac
dinh 4 loai Aflatoxin B, B, va G, G, ¢ mit trong ty nhién
mang tinh thyc tien hon 13 chi xac dinh Aflatoxin B,. Do viy
ding khang thé da dong hay don dong d€ xac dinh Aflatoxin
khéng trd nén nhét thift.

* * Phuong phap ELISA (enzyme - linked immunoabsorbant
assay)

Phuong phap ELISA gdm ELISA truc tiép (direct) va
ELISA gian tiép (indirect).

ELISA tryc ti¢p sit dung Aflatoxin gan men (Aflatoxin
- enzyme conjugate), ELISA gian liép - Aflatoxin gﬁn
protein (Aflatoxin - protein conjugate) vd mot khang thé
thir hai (Secondary antibody) nhu 1gG khang thé (anti rabit
1gG). C4 hai phuong phap truc tiép hay gian tiép ddu st
dung men peroxidaza (HRP) va men photphataza kiém dé
gan (Chu. 1984).
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a) ELISA tryc tiép (direct competitive ELISA)

Phwong phap ELISA truc tiép dya trén nguyen 1y khang
thé didc hiéu duoc phﬁ' trén cac dia chuan dé (microtites).
Dung dich tach tir mau hay Aflatoxin chuin dwoc 6 ciing nhau
hay tach thanh 2 budc. Sau d6 rira bing dung dich thich hop.
Luong men gén vio dia duoc xac dinh bing dung dich dic
biét. Phan img mau duoc do bing quang phd hodc so sanh
bang mat thuémg véi cc dia tiéu chuin.

Phuong phép ELISA nay nhiéu khi ciing chiém théi gian
va sai s 16n trong cling mét mAu phan tich do s xam nhap
cla cac chat ngoai lai ¢ trong miu tach. Chu va cdng su
(1978) da phat trién mét phuong phap don gian hon, chi cin
mot gior 1a ¢6 the phat 'hién duge Aflatoxin B, trong lac va
ngd, dya trén nguyén l):( chiét miu bing methanol vi nudc ¢
chira dimethyl formamid. Béing phuong phap nay ¢ thé phat
hién t6i 95,4% Aflatoxin B, trong bo. Tinh mi3n cam cia
phuong phap ELISA cung c6 thé qua cac bude 1am sach mau

Ram (1986) d& nghi cin 1am sach m& truéce khi dua vio phan
img ELISA.

b) ELISA gian tiép (indirect ELISA)

Trong phuong phap niy Aflatoxin gin vao protein duoc
phl cac dia chuin d6 (microtiter). Miu tach hay Aflatoxin
chuin duge dua vio dia, tiep theo 14 khang thé thir cip (anti
Aflatoxin antibody). Luong khang thé gin vao dia duoc xac
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dinh do thém leG khang thé (anti rabi IgG) gin véi
photphataza kigém (ALP) vi phan (ng may Xay ra véi P -
nitropheny| photphat. Luong déc 1§ duge xédc dinh bing cach
$O sanh vdi dudng doc 18 chuefn (Standard Curve). Toan bd
qua trinh chiém khoang 5 git. Kawamurs (1988) di cai tién
phuong phap va xac dinh Aflatoxin trong thoi gian 3,5 gig, do
nhay phén tng 13 | ppb. So sanh vgj phuong phap ELISA truc

chiém nhiéu thoq gian.

¢) Phuong phap khang thé don dong (monoclonal
antibody) trong phan tich ELISA

Nguyén 1y ciia san xuit khang thé don Jong:

Day 13 phuong phap phic tap. Khang the don dong
(McAb) duoe san xuit sau khi pha trén té hio myeloma clia
chuét nhiy tring véi té bao lach phan 1ap tr & bao laj F1,
duge mién djch bing Aflatoxin B, (oxime - conjugate). Dong
& bio lai hybridoma san sinh khang thé dic hiéu Chéng



phuong phap phan tich enzym mién dich va duge gin men
peroxidaza conjugate theo 2 budc voi  glutaraldehyd.
Conjugate dwye st dung cho phin tich ELISA tryc tiep voi
Aflatoxin B,. P6 nhdy cam cta phuong phap dat 0.2 ng/ml
v&i mirc xac dinh 1a ng/mi. Tinh déc hidu cla phuong phap da
duoc ghi nhén 1a khong o phan (mg ngung két chéo véi bat
ky ddng phan nao. Phuong phap niy ciing dugc img dung dé
x4c dinh Aflatoxin B, trong thirc in chin nudi va thuc phim.

Béng 2.5: Phan ig ngung két chéo giita cdc Aflatoxin vi
déng phin trong monoclonal antibody ELISA
(Cauddish, 1985)

Bdng phan Affatoxin Ty Ié % phan Ung chéo
Aflatoxin B, 100
Aflatoxin G, 14,3
Aflatoxin B, 12,5
Aflatoxin M, 7,3
Aflatoxin M, 4,4
Aflatoxin G, 1,8
Afiatoxin G, 0,08
Aflatoxin G, 0,03

d) Kit ELISA thuong pham

Mot s6 cac hing cia Anh, Phap, Nhat Ban va My da sin
xuit ra cic kit ELISA nhim phan tich Aflatoxin. Trir
"Biokit" 12 ELISA gian tiép. con lai cac kit khac déu la tryc
tiép (bang 2.6).
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Cac kit ELISA dugc sir dung don gian, nhanh chong va
thich hop ¢ lugng Aflatoxin 20 ppb.

Mat vai dich chiét duge nhd 1&n gidy trén ban plastic. Nhd
tiép Aflatoxin da gén men, sau d6 cho dung dich chit hién
mau. Sy khong xuit hién mau cho théy sit ¢O mat cua
Aflatoxin trong cac mau chiét tach. Mau xanh sang la khong co
1 Aflatoxin. Phuong phap chi mang tinh chét dinh tinh, khong
¢6 ¥ nghia dinh luong. Han ché clia phuong phap nay la gia
ban kit con cao, chi phli hop cho kiém tra san pham xuat nhap
khiu va cic chuong trinh giam sat Aflatoxin. Cin duge hoin
chinh va giam gia do tu ché tao dé phuc vy cho san xuit.

Bing 2.6: Cic kit ELISA thuong pham dé phin tich

Aflatoxin
I Afia -
. . Biokit i
Pictinh | Quntitor Aflasure ioki Trasnia Check
{UK) (UK} {France)
{Japan}
Péc hiéu B, B, B, B,.B, |B.B,G, B,
. G1= Ge Gz
Budc song| 450nm 450nm 414nm 410nm 492nm
hap phu
Gidi han 2-30 2-200 2-200 1-30 2-40
dinh lugng
(ppb)
Dung dich | Methanol | Axetonitril | Axetonitrii | Methanol | Methanol
chiét nudc nuGe nudc nudc nudc
(65:45) | {60:40) | 50:50) | (80:20) | (55:45)
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2.2.3. Phuong phap phan tich nhanh ham luyng
Aflatoxin trong ngé (Phuwong phap BGYF)

Theo mot thi tuc phén tich trong phong thi nghigm doi
héi phai ¢6 thoi gian va rit ton kém tai chinh. Vi vay ngudi ta
da fim ra nhimg phuong phap don gian hon nhim dap (ng
duge doi héi trong qué trinh mua ban trén thi trudng.

Phuong phap sir dyng ¢6t mini (mini column) duwoc cac
nha hbéa hoc phat trién nhim xic dinh nhanh ham lugng
Aflatoxin ¢6 trong mau, tuy nhién do chinh xac kém vi dung
luong mau st dung trong qua trinh nay qua it.

'Hign nay nguoi ta si dyng k¥ thuét BGYF (bright green
yellow fluorescenes), k¥ thuat nay dua trén sy phat sang cla
den huynh quang mau vang xanh cia cic hat bi nhifm
Aflatoxin du6i anh’sing dén ti ngoai 365nm. Ky thuat nay
duoc goi 12 phuong phap sang loc (screening) nham phat hién
nhanh 16 hang c¢6 him lugng Aflatoxin thip. Néu nhu trong
mét pham vi mau khoang 4,54kg ma khéng thiy ¢6 hat mau
vang xanh, 16 hang dugc coi nhu ¢6 ham lwong Aflatoxin
thap. Néu nhur c6 nhimg hat ¢6 mau huynh .quang vang xanh
thi cn dugc danh gia theo nhiing thang miu qui dinh.

O My ngudi ta chip nhin phuong phiap BGYF dé danh
gia tinh trang nhiém Aflatoxin trong [6 hiang hbéa c6 ham
luong tir 20-100 ppb. Phuong phap nay ciing dugc ap dung &
nhiéu nudc va quy dinh mirc nhiém Aflatoxin tir 20 ppb trd
1&n tuy theo muc dich sir dung.
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Phuong phap BGYF ciing duoc ap dung véi ngd tring va
ngd da qua bao quan nhung phuwong phap nay gip khé khin
trong udc lugng mang tinh dinh lugng.

Dickens va Whitker da bo thdi gian nghién cim xac dinh
mdi tuong quan gifra phan tram trong luong clia ngd hat bidu
hién BGYF va ham lugng Aflatoxin ¢ trong 16 ngd vang ban
trén thi trudmg. Ho nhan thiy néu cac hat ngd c6 BGYF va
ham luong Aflatoxin c6 trong 16 ngd vang dugc nhit ra tir
1134kg mau c6 ham lugng Aflatoxin trung binh 13 8665ppb,
thi s6 con lai chi dat 46ppb.

Ho da thyce hién va thiét lap dugc phuong trinh hdi qui
tuyén tinh biéu dién méi twong quan nay diing mét khéi luong
mav &1 23044,5kg 1a: ppb trong miu = 197% trong luong hat
c6 BGYF véi hé s6 tirong quan t&i 0,9ppb.

Ho cling da nghién ciru so sanh gilta phuong phap BGYF
va phuong phap ctia A.O.A.C. Theo phuong phap cua A.O.A.C
thi néu ham hwomg trung binh cta cac 16 hang da dugc chép
nhan 12 4,10 hay 10 ppb Aflatoxin, thi lwong chip nhin s& 13
' 20,50 hay 100ppb. Néu thco phuong phip cia BGYF thi
Juong dugc chap nhin ca 16 13 10,60 hay 22 ppb, khi lugng
chip nhin <0,1%, <0,25% hoic <0,5% BGYF.

Két qué.ciing da cho thiy phuong phép phan tich héa hoc
cia A.OQ.A.C c6 d6 chinh x4c cao hon hén so véi phuong
phap cia BGYF. Tuy nhién sy khac nhau la % cua lugng
Aflatoxin trung binh trong 16 hang da dugc chip nhan ting
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1én. Ca hai phuwong phap phan tich va danh gia phai dugc can
nhic khi lva chon gitra cac phuong phép.

2.2.4. Céc budc dan téi sai sot trong qua trinh phan
tich xdc dinh dinh lwyng Aflatoxin

Do sy phin bé ham luong Aflatoxin khéng ddng déu
trong 16 phan tich, dic bigt d6i véi 16 hing & dang hat nhu
ngd, hat bong, lac... Cac loai hat niy c6 thé bi mdc hoiic bi
sdu mot nén ¢6 chira ham lugng Aflatoxin cao hon so véi cac
hat khac. S& lwong hat bi mde hay sdu mot ¢ khi tap trung
vao nhitng khu vire nhét dinh nhur trén bé mit, trong cac khu
vuc bi ro ri... Vi viy sé gay ra nhimg chénh léch v& ham lugng
ddi khi rat 1én trong cling mét 16 hing phéan tich. Bén canh dé
khi 14y mau nguoi ta van c6 thé bi ap dit tinh chi quan vi vi
vdy ciing 1a nguyén nhan din dén sy sai lech két qua phén
tich. D3 c¢6 nhimg cong trinh nghién ciru cho thay sy bién
dong ham lugng Aflatoxin c6 thé tir 0-500 ppb do sy c6 miit
hay khong c6 mit cla hat bi mée. Nhu vy néu mudn ting
cao tinh chan thuc cla két qua phan tich v&i ham lwong ¢
thuc trong 16 hang thi qua trinh 14y miu cin phai duoc thiét ké
va nghién cru. Sy sai s6t c6 thé bit diu tir khi ldy méu tr 16
hang cho t5i khi tr mau d6 mdt lugng nhd hon lai tiép tuc
dugc dem nghidn ra va lai mot lan nita mot khdi luong nhd
vira 40 cho phan tich lai duoc 13y tiép theo. Cudi cung sai sot
con ton tai trong qua trinh xi Iy, chiét tich miu va danh gia
do ludng mau trong cac phwong phap.
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P& khic phyc tinh trang trén, nguoi ta da thiét iap nhu'ng_
chuong trinh phén tich méau d& nghign clu nham giam t6i
thi€u qua trinh din dén sai sét. Theo phuong phap phin tich
va danh gla cua Hai phén tich hoa hoc Hoa ky (A.0.A.C) thi
khong thiét k& dung luong méu bit budc, song bit bude mau
phai duge nghién nhé toi nhimg qu1 dinh. Lan diu tién mau
phai duge nghlen dé qua duoc ray $6 20. Sau clng 50g mau
duge st dung cho chiét thch va dung cho phén tich.

Theo tac gia Whitker va cong sy thi qué trinh din dén sai
s6t trong phan tich ¢6 thé dugc thiét 1ap va biéu dign nhu sau:

1.V=S+C+F+Q
2.5 =73,9539 P/Ws
3.C=0,1196 P/Wc¢
4. F=0,0125 P/W{
5.Q =0,0699 p/Nq
Trong d6: V: 12 biéu dién tong cac sai sdt ¢6 thé
S: 1a sai st trong qua trinh 14y mAu tir 16 hang
C: 12 sai s6t tir qué trinh 1dy mAu tir mau ban dau
F: [3 lAn ldy mAu cudi cung tir C
Q: 12 sai s6t trong cac budce xtr Iy mau
Ws: khéi lwong méu 14y lan dau tir 16 hang (kg)
We: khéi luong mau 1y ra d€ nghién tir Ws (kg)
Wi: kbéi luong méu cudi cing lﬁ)} tir We ding d&
phan tich (kg)
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Ng: sé lan Aflatoxin phai qua cic eéng doan chiét
tach d€ sir dung cho phan tich cud; cling.

P: 12 ham iugng Aflatoxin trong 16 hang phan tich
bing ppb hay pg/ke.

Két qua cia cac cong thirc 2, 3, 4 [a dua trén nhimg phan
tich chi tiét trong phong thi nghigm véi dung lugng méu cho
ca 3 1an da duoc tinh toan va udc luong ca nhung sai sot trong
khi 1y mau d€ khic phuc tinh cha quan. Chi c6 thé ¢6 su
dong nhit ham ]uc_mg Aflatoxin ¢4 trong hat méi hy vong
khdc phuc duoc sai st do 2, 3 vi 4. Nhung dieu d6 khong xay
ra trong thre té.

Cong thitc 5 phan anh sy sai so trong cac budc phén tich.
Thong thudmg qua cic bude 1am sach mau, sir dung céc dung
mdi phan tich d& chiét tach ¢é thé din (61 Lam sai $Ot ham
luong Aflatoxin trong, miu, Su danh gia bing mit thudmg trén
ban moéng theo phuong phap phin tich sic ky 16p méng
(TLC) ciing thudmg din dén sir sai 86t do tinh chit quan. Ngay
ca néu st dung may do mat 49 quang hoc Spectro -
photometer ciing véan tdn tai nhimg- sai s6t khi danh gia két
qua trén ban méng. Chi ¢f siy dung cac phueng phap hién dai
hon nhw sic ky 16ng cao ap (HPLC) thi méi hy vong lam
giam sai st trong bude danh gia cudi cling.

Nhur thé chi ¢6 thé giam thidu s sai sOt trong phan tich
dinh lugng Aflatoxin khi céc yéu 16 c6 thé gay sai sét trong
toan bd qua trinh 14y miu va phén tich mau duoc chi y va
dugc tinh toan t5i wu. Méi quan h¢ gilta dung luong miu, sé
luong hat dai dién duoc dung trong phan tich va dd min cia
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méu cudi cling duge dira vao chiét tach 1 rit quan trong. Didu
niy s¢ quyét dinh mic d6 tuong quan giita két qua phan tich
véi ham lugng cd trong 16 phén tich.

Tuy ohién néu yéu cau vé mdi twomg quan cang cao thi
chi phi cho qua trinh phan tich cang 1on. No6i chung dung
luong mau cang cao, ty 1& hat cang 16m trong qué trinh phén
tich, dam bao mirc chinh x4c vi mdi tuong quan cang 16m,
song chi phi qua cao sé& can trg cong viéc trén. Vi vay cac
bude ldy mAu phan tich cin duoc tinh toin d€ dam bao su phil
hop véi khéi luong cla 16 hang hoa phan tich.

2.2.5. Phuong phap phan tich Aflatoxin trong té bao
dong vat (Duya theo A.O.A.C, 1982)

Phuong phap nay c¢b thé xac dinh duge Aflatoxin B, va
Aflatoxin M, trong thit bo, lon, ga va trong gan nguoi, thin,
tim, lach, thit, trong mau vat nuéi. Gidi han xac dinh la
khoang 0,1ppb cho tit ca cac ddi tugmg phén tich.

a) Héa chat ding trong phan tich

Axit Glacial axetic, Benzen, Hexan, Isopropanol, Axeton,

Axetonitril, Dichloromethan, Toluen, Trifluoraxetic axit
(TFA) trong Hexan (1:4)

Axit Citric dung dich 20%.

Silicagel cho sic k¢ ban méng (TLC).
Silicagel cho sic k¥ cét.

Natri sunphat khan (Na,SO, khan)
Diatomaceous earth hay la Hyflosuper-cel
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Aflatoxin tiéu chuan

Aflatoxin B, mau: 0.25ug/ml trong Axetonitril - Bengzen
1:9vv.., |

Aflatoxin M, mau: 0,25pg/ml trong Axetonitril - Benzen
19vv.,

b) Dung cu

Dung cu phong thi nghigm: May nghién thit, may sdy,
may lac, ¢ot sic ky )

Cot sic k§ ¢6 kich thuée 50x1,0cm ¢b nit day bing
polyethylen.

Gidy loc: 32¢m sé 588: 25¢m s 560 hay trong duong.

B{ binh sac ky, may béc hoi loai Rotary evaporator.

¢) Cdc buvc tién hanh phin tich.

* Chiét tich mau:

- Nghién mau cho dén khi thanh khéi dGng nht, can 100g
méu hay 100ml mau vio binh Erlanmayer miéng réng cb nap
day.

- Thém 10m! dung dich axit citric 20%, khudy déu bling
dia thiy tinh, sau lai khudy tiép trong 5 phit. '

- Thém 20g Hyflosuper-cel (40g cho mau mau)

- Th&ém 200ml Dicholoromethan, khudy déu.

- Loc qua gidy loc nhanh s 588 vao binh Erlanmayer ¢6
chira 20g Na,SO, khan.

- Chiét Iai lan hai qua gidy loc 560,



- Qhuyén d,ung dich da loc duge qua binh Erlanmayer ¢6
niit. Béc hoi dén kho bing Rotary evaporator va ciin sir dung
cho 1am sach bang sic k¥ cot.

* Sic ky cot: '

Chuan bi cot:

- bat mét 16p bdng xudng day .CG[ sic k¢ va dua vio cot
2g Na,SO, khan. '

- D3 vio cot dung moi Dichloromethan va diéu chinh
lugng Chloromethan xudng 3mm trén 1op Silicagel.

_ Thém 2g Na,SO, khan 1én 16p bé mat cot, rira cot bing
Dichloromethan va didu chinh téi Imm phia trén 16p Na,SO,

Lam sach miu:

- Cin dugc hoa tan trong 25 ml Dichloromethan va
chuyén vao cdt.

- Vin van dé chiy ty do cho dén dinh cha iép Na,SO,.

- Rira cot biang 25 mi glacial axetic axit: toluen (1:9), sau

d6 bing 25 ml hexan vi 25 ml dung dich axetonitril: diethyl
ete - hexan (1:3:6). Loai bé dung dich rira.

- Thu hoi Aflatoxin trong ot bang 60 ml dung dich
aceton: dichloromethan (1:4) vao binh Erlanmayer.

- Béc hoi dung méi thu hdi bing may Rotary-evaporator
va str dung cho sac ky. -

d) Phuong phip sic ky 16p méng (TLC)

- Thém 100 pl axetonitril: benzen (1:9) vao cdn thu duge

qua sac ky cot.
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- Sir dyng ban mong 20x20 cm, mot vi tri A duoc chim
20 pl méu, 6,24 va 6l dung dich chudn Aflatoxin B, hay M,
dung cho mit thuomg vi 10,5,5 va 10 ul ding cho'may do mat
dé quang hoc (densitometric) vao cac vi tri B, C, D va E (hinh
2.4).

- Chay ban moéng chigu thit nhit trong dung méi propanol:
axeton: chloroform (3:10:87) dén diém da qui dinh (dudi B).

Chiéu 1
[ 10
~
o E 10
D 10
e C 10
e A sBJ|eF
) x
Chigu 2
/10 1C¢ 1 10
7 7 7

Hinh 2.4: So d6 chay chiéu 1 vi chiéu 2
Ban mong 10x10 Chiéu 1: 15, 55, 10, 10, 10
Chiéu 2: 15, 45, 10, 10, 10, 10

- Bua ban mdng khdi budng chay va lam khé tir 2-5 pht.

85



- Chay ban mong chiéu 2 trong hé¢ dung mdi nudc:
methanol: diethyl ete (1:4:95).

- L4y ban mong khoi budng chay lam kho tir 2-5 phat.

- Xem man huynh quang cla Aflatoxin dudi dén & ngoat
budc song dai 365 nm. Hodc do mat do quang hoc.

d) Phuong phap tinh két qua

Dua vao cac vét c6 mau huynh quang xanh da troi dudn
den UV 365nm véi do dai R, tuong duong qua vét mau phén
tich va vét mau Aflatoxin chuan. K&t qua sé dugc tinh nhu
sau:

PVVYV
W(ng/kg hay ppb) = —=+—"
(ug/kg hay ppb) mV, v,
Trong d6:
P Nong do Aflatoxin chudn (0,25ug/ml)
A\ Thé tich Aflatoxin chuin tuong duomg vOi thé tich
mau phén tich (ul)
Thé tich pha loing miu (pl)

Vi
V., Thé tich clia vét mhu tuong duong v6i vét chudn (ul)
V. Thé tich dung moi sur dung dé chiét mau (ml)

V,: Thé tich mau thu duoc qua cac bude loc miu (ml)
m: Khéi lugng mau.

e) Khing dinh sur c6 mat cia Aflatoxin

Trén ban mong kich thudc 10x10cm, ngudi ta trr ra

dudmg gidi han trén va bén mdi canh 3cm (hinh 2.5).
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_ Pifm A cta ban mdng cham 20 ! dung dich mau nghi
1a ¢4 Afatoxin B,.

- Piém B va D chim thé tich Aflatoxin M, tiéu chuin
tuong dwong 1a 2,5 ng.

_ Piém C va E chdm thé tich Aflatoxin B, tiéu chudn
twong dwong la 2,5 ng.

Chiéu 1
A —
30
4
o E «E'
X
oD o D)
60
' eAq—— ¢C
A e—>
oA eB oC
. X -
Chiéu2 | 10
”
Fd
10 60 30

Hinh 2.5: So d6 Test khang dinh sur ¢6 mat cua Aflatoxin B,
va Aflatoxin M,
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Ban mong duge chay chidu 1 véi isopropanol: axeton :
chloroform (3:10:87) t&i khi dat téi duomg giGi han duoc lay
ra lam kho bing hoi 4m dé bdc hoi hoan toan dung moi.

- Phun 1én ban mong dung dich TFA c6 kich thutce
khoang 5-10cm chidu doc va 2cm chiéu ngang dé toan bd céc
diém A, B, C duoc phun déu khoang 2 ml dung dich TFA.

- D€ ban mdng khd va sau d6 dung 1 ban kinh sach, im
ddy l2n ban mong, sdy nhanh & nhiét do 75°C trong 6 dén 8
phat.

- Lam lanh ban mong trong 1 phit va tiép tuc chay chiéu
thr 2 véi dung mdi isopropanol:axeton:chloroform (6: 10:84).

- Xem mau huynh quang dudi anb dén tir ngoai 365 nm:

+ Mau huynh quang mau xanh tai D', E.

+ Mau huynh quang mau xanh tai B, C' twong ng vai
dbng phan Aflatoxin B, va M, sau khi phun dung dich TFA.

+ Miw huynh quang mau xanh tai A, hodc A', bit nguén
tir A ¢6 46 dai R, twong émg v6i 6 dai R, cia B hodc C.
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Chuong 11
NHIEM BOC AFLATOXIN

3.1. SU CO MAT AFLATOXIN TRONG THUC AN
CHAN NUOI

Aflatoxin c6 mit trong rit nhiéu san phdm néng nghiép,
“dic bigt 13 cac loai hat ¢ diu nhu lac, hat bong, diu tuong va
ngd (Blaney, 1985). Cac loai hat trong & ving khi hau nhiét
d6i d& nhidm hon cac san phim & cac viing 6n d&i nhu mach,
my. Aflatoxin dugc san sinh ra wr cac ndm clic vang
Aspergillus flavus va Aspergillus parasiticus trong qua trinh
bao quan hat ngii cde, tuy nhién ngudi ta ciing di chimg minh
duoc su nhiém Aflatoxin ngay trong qué trinh thu hoach, mic
dit ham lugng Aflatoxin trong truomg hgp nay rat thip.

& ving Dong Nam A va & Uc, t¥ 1& nhiém Aflatoxin trong
cac san pham nong nghiép rat dang ké. Nhiém Aflatoxin la do
diu kién bao quan kém, sy xam nhdp cua sdu mot trong hat bao
quan cung nhur didu kién thoi tiét thudn lgi thac day sur lay lan,
phat tridn clia Aspergillus - flavus va sinh doc t6. Nam
Aspergillus flavus va Aflatoxin ¢6 thé tang nhanh chi sau 3-7
. ngay bao quan. & U, ngudi ta nhan thdy nguyén nhan chinh
trong bénh Aflatoxin & lon la do khéng dam bao d6 kho cua hat
trude khi bao quan. Cac truong hop nhiém doc t6 Aflatoxin &
lon thudmg gip vao thdi gian tir thang 3 dén thang 8, khoang 4
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tudn sau khi thu hoach nong san. Nhu vay thdi gian tir 2-3 tuin
a4 dé cho ndm Aspergillus flavus phat trién va sin sinh déc t6.
Kettener (1982) nhén théy cac truomg hop bénh cép tinh déu do
in phai thic in bi méc nhe mi méc hay b lac. O bang
Queensland vi mdt & viing nhu Burbnett, Darling Dowa ciia Uc
thudmg thdy nhidém déc doc td nay.

Nhiém doc Aflatoxin & lon [i mét vin d& quan trong, gay
thiét hai 16n v& kinh té. O khu vuc Pong Nam A, theo nhan
xét cua Ginting (1985), Widiastut (1988), ngod va thic an cia
gia cAm nhidm t&i 200 ppb Aflatoxin. Ham luong 200 ppb ¢b
thé 1a gidi han gy doc i thidu cho gia cim, song rit doc véi
vit. Ham lwong ddc t6 trén, cong thém nhin t6 bat loi “stress”
12 nguyén nhan gidm ning suat cba chan nudi gia cam. O Ue,
tir nam 1971 dén 1988, trong 161 mau thirc dn cho gia cim
dirgc phén tich c¢é 43 mAu chira Aflatoxin va 4 miu dat ham
lugng 50 ppb (Barry J. Balaney, Animal Research Institute,
Yeerongpilly). Tai mién Béc Carolina (USA), trong 278
trudng hop nhidm doc Aflatoxin, 94 truomg hop tim thay
Aflatoxin trong thitc an. Ham lugng trung binh & thic an la
389 ppb va ham lugng trung binh & ngd sir dung lam thic &n
12 518 ppb. C6 83 truong hop ngd doc & lon, 7 trudng hop &
bd va 4 truong hop & gia cam (Smith, 1976).

Theo Choudary (1982) tai mot trai nudi ga thuong pham &
Bangalore (An D6), ga bi nhiém doc Aflatoxin gy thiét hai
vé kinh & ning né khi phan tich mau thiy trong ngd vi kho
dau lac ding cho ga #n chira tir 1400-3600 ppb Aflatoxin
(bang 3.1, 3.2).
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Bing 3.1: S cé mat ciia Aflatoxin trong cdc nguyén liéu
lam thite an chian nuéi
(J. Vet. Malaysia, 1989 1(2): 79-82) tr 1981-1988

Loai thifc &n va Sa mau 30 mau 916 Ham qung
nguyen ligu thie an phan co (%} Aflatoxin
guyen i tich | Aflatoxin ° (ppb)
B,: 5-320
Thic an cho giacam | 993 97 10 | B, 13-50
_____________________________________________________________________ G,: 10-160
B,: 5-140
Thure an cho vit 282 20 7 B,: 8-14
________________________ G- 1080
o B,: 140-400
______ fhicancholen 1 % | ® | ® | G;s0200
. o B,: 20
Mednchotaube | % © % jees
. 5 ! B,: 13-80
fhifo&n ho the o L I AR
. B,: 80-160
fhicindhongra | 3 | ° L% jeseo
B.:10-170
G;200

lwa IS

0
0 7o
WO_ “ o
it e o _. N . 7
Cho toni Khie o -
Téng s6 1711 174 10 ]
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2. SU €O MAT CUA AFLATOXIN & NGO TRUGC
KHI THU HOACH VA TRONG QUA TRINH BAO
QUAN
3.2.1. Mt sb nhan t6 anh huéng tGi su phat trién cta

Aspergillus flavus va san sinh Aflatoxin ¢ ngd trugc thu

heach '

a) Yéu té dé am

Nguoi ta da nghién cim vai trd cia do 4m anh hudng dén
sy phat sinh va phat trién ctia A. flavus va sy hinb thanh
Aflatoxin, dic bigt luu § 161 yéu ciu do am cha nAm mdc ddi
véi sinh 1§ cta cdy trong. CO méi quan he gitra tinh hinb kho
han kéo dai trong cac ving trong ngd va su c6 mat cda
Aflatoxin B,, nhiéu tac gid da tim kiém mdi quan hé nay. Tuy
Jhién chua c6 nhimg bing chimg vé lugng mua va sy nhiém
Aflatoxin & ngd trude thu hoach. Co ohidu nhan & c6 thé anh
hudng t6i sy hinh thanh Aflatoxin mdt cach tdng hop hay déc
lap. Su tdn tai va song sot clia bao t&r nam méc co su lién quan
chijt che toi mdi truong nhu dd Zm. nhidt 0. N6i chung néu
dhu & d6 am xac dinh thi sy tang nhigt d6 c6 thé dan i sy
giam thép s& lugng bao t&r nAm A. flavus. Néu dd am 1a 75%
va nhiét 46 moi trudmg 1a 29°C €6 thé din dén lam chét bao
t&. Tuy nhién anh hudng coa thang 46 4m tuong d6i gay chér
1en sinh thai ndm A. flavus chua dugc bit r& va cb the co vai
. tr® dbi voi sir san sinh ra doc 16 Aflatoxin nhu da duge diéu
tra & mot sb ving.
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Ngudi ta da sir dung phuong phap tinh luong nude hoat
dong (a.) tic 1a 1 s6 giira ap hee nude bde hoi trong co chit
vGi ap luc nudce lign két & cing mot nhidt dd va ap suit dé
danh gia 6 thich hgp cho sy phét trién clia vi sinh vaL. Sunay
mam vi phat trién cta nim mdc nim trong mot thang nhidt
@6 va nudc hoat dong (a_). Chi s& a, t6i thigu cho su phat
trién ciia ndm mdc 12 0,78 va tdi wu 13 0,98. Sir cin bang cao
nhit x4y ra & chi s8 a_ thip v6i nhidt d6 t6i vu 12 33°C. Nhidu
tac gid d@ nghién ciru vai trd cla a, dén sy phat trién, hinh
thanh Aflatoxin. O chi s6 a, cao, nhiét d t&i wu cho sy phat
sinh va hinh thanh Aflatoxin rit kbac nhau, phy thude vao
timg ching A. flavus.

0 a, 12 0,95 hay it hon, nhung nhiét d thip hoc trung
binh c6 thé Gc ché hinh thanh Aflatoxin hon éc ché sy phat
tridn cia nim méc. Nhiét dd vi co chit c6 thé anh hudng w
thé hon so v&i a_. Khi a, nam trong khoing 0,95-0,99 thi su
hinh thanh Aflatoxin phu thudc rAt nhidu vao co chit hoic
vao cac chung nAm médc trong didu kién a_ td1 wu va nhiét 46
téi wu. Do vay ¢o thé co chit, chung nim méc va nhidt d6
quyét dinh a_ tdi wu.

O ngd bio quan, d6 4m ngd hat phai dat duge hon 16-
17,5% méi dam bao cho su phat trién cia A. flavus. Tuy
nhién trén dong rudng, ngd bi nhi®m nim mdc trong giai doan
mudn khi hat dd déng sira lai c6 mét luong Aflatoxin cao hon
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& mitc thu hach. Sy nhim nim mdc & bip ngd trén dong
rudng cho thiy sy phat trién t&i da nim mdc xay ra & thoi ky
cudi chia dang sita va chuyén sang giai doan diu cta ddng sira.
Su nhim Aflatoxin dat 16n nhét khi bip ngd bi nhidm nim &
ngay thir 21-42 sau khi hoan chinh Iép be gifra va thoi ky thu
hoach & tuan thir 6-9 sau khi 16p vo dan xuat hién. Nhimg
nghi¢én ctu khac cho thdy khi ving bap bi nhiém nim
khoang 20 ngay sau khi hinh thanh be gifra. Ham hrong d6
am cla ngd & ngay tir 21 161 42 ngay sau khi hoan thién 16p
be dau tién la 27-35%.

Céc cbng trinh nghién ctu déu khéng dinh khong ¢6 méi
quan hé nao gilta viéc tudi tiéu cho ngd véi ham lugng
Aflatoxin sinh ra truge khi thu hoach. Tuy nhién agudi ta
nhin thiy & ving khd can, ngd nhidm lugng Aflatoxin cao
hon ngd & ving dit c¢6 kha ning gifr Am. Nhitng nghién ciu
thuc nghiém trén cac rudng ciing thé hién sir nhidm Aflatoxin
& ngd cao hon dbi chimg. Cac ruéng dugc tudi tidu cé ham
lugng Aflatoxin thip hon mét cach 06 ¥ nghia so v&i rudng
khong dugce tudi tigu. Nhu vay sy gitr duge do Am trong dit
xem nhu 13 nhan t6 gép phin lam giam Aflatoxin & ngd. D6 1a
nhimg bing chimg manh mé gbp cho viéc khing dinh gia thiét
vé anh hudng cta do am téi hinh thanh Aflatoxin.

Tuy nhién ciing nhidu nghién clru cho thiy tuéi tidu

khong phai 13 bign phap lam giam Aflatoxin. Nguoi ta da thu
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thap dugce cac 6 lidu trong 5°khu vue duoc tudi tiéu cho lhfiy
khong ¢6 sy giam luong Aflatoxin mdc du nhu vay 1a da lam
giAm anh hudmg cla dd am. Mét s6 tac gia cling da khong dat
két qua trén thyc nghiém nhidm A. flavus va A. parasiticus
rén ving ngd duge tudi tigu dé lam giam Aflatoxin.

Vai'tro cia tudi tiéu ¢6 thé 1am anh hudng dén sinh thai
A. flavus va Iugng bao tr ndm mdc luu hanh. Cac tac gid da
chimg minh dugc s gidm mét cach cé ¥ nghia s6 lugng bao
it A. flavus trén cac rudng duoc tudi tigu. Nhur vy § nghia
cda vigc tudi titu khdng phii tryc tiép lam giam ham luong
Aflatoxin sinh ra ma chii yéu 1 lam giam luong bao tir ndm
méc vy hanh va do dé ciing c6 thé lam giam duge Aflatoxin
do nim méc sinh ra.

Vai try dnh hudng cia ¢ 4m d6i véi sinh 1y cly trdng va
anh hudng clia né dén sy hinh thanh Aflatoxin vin con Ia vin
d& méi. Mic dii nguyén nhan tryc ti€p va mdi quan hé anh
hudng 1an nhau I3 rét khé xac dinh, song ciing tim thiy bing
chimg d€ chimg minh 4nh hudng cha dé 4m va su ting 1&n
ham lugng Aflatoxin.

Nhimg thay di sinh 1y cdy trong nhu sy bién d6i vi tri
cacbon hodc nito hodc ham lugng clia ching trong hat ¢ thé
dan dén sy c6 mat ela A. flavus va su tong hop Aflatoxin.
Su ting ham luong Aflatoxin lién quan dén thay d8i ham
luong nito 12 quan trong ddi véi sinh 1y ciy trong.
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- b) Yéu t6 nhigt dé

Nhiét d6 dugc xem nhw 13 yéu (& anh huong tir modi
truong c6 tim quan trong nhit ddi véi su phét trién ctia ndm
A. flavus va hinh thanh ddc 6 Aflatoxin ctia ching. Nguoi
ta thé‘iy cac niam co nhiét d6 cao, khd han nhidu inh huomg 161
sy ¢6 mit cla Aflatoxin cao hon & ngd. Phin 16u cac loai nAm
mbc phat trién t5t & nhiét dé 20-30°C nhu A. flavus, nhung co
mdt sb loai thang nhiét d6 rong hon va duoc xem nhu la né‘im__
ua nhiét, vi nhiét d6 t8i wu cho su phat trién cta né 1a 35°C,
Ngudi ta dis nghién ciru thang nhiét do tir 2-52°C d& tim kiém
anh hudng cla nhiét ¢6 téi sy phat trién va san sinh Aflatoxin.
Két qui cho thdy sy hinh thanh Aflatoxin t3i wu & 24°C trén
mdi trudng nudi cly, nhumg nhidt d6 di wu thic diy phat trién
ndm mdc 1a 29-35°C."Mét nghién ciu khac ciing chi ra ring
nhigt 46 t&i vu cho su phat trién clia A. flavus 1a 30-40°C.
Aflatoxin san sinh ra trén méi trudng gao nudi ciy nam A.
flavus dat cao nhit & 28-31°C. Trén méi trudng lac 13 tir 25-
35°C sau 21 ngay nubi cay.

Su san sinh Aflatoxin trude khi thu hoach ngd trong méi
trudng it ¢6 su thay ddi nhigt do. Nguoi ta da nghién ciu sur
bién dong nhigt d6 d6i v6i chiing nim A. parasiticus. Két qua
cho thiy, néu tang nhigt d6 tr 15°C 1gn 21°C sau 24h nudi chy
va sau d6 1a 28°C sau 48h nuéi ciy thi két qua 1am tang ham
lugng Aflatoxin cao hon nudi cay trong didu kién giit nguyeén
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nhiét d6 28"C. Néu nudi ciy & thoi gian nge“in vOi nhidt dé cao
tir 40-50°C s& 1am giam sy phat trién clia nam mdc va giam
kha ndng hinh thanh Aflatoxin.

Tuy nhién néu nudi cay & 24"C vi ¢6 thoi gian ngin ticp
x(c voi nhigt d6 thap 10°C thi khéng tim thiy ¢6 su anh
hudng dén phat trién cta nam vi sy hinh thianh Aflatoxin.
Nhimg nghién ciu khac vé& nhiét do anh hudng dén su hinh
thanh Aflatoxin B, hay G, clia A. flavus ciing cho thiy néu
nhu nhiét do d6 1a wr 15-33°C thi Aflatoxin B, san sinh ra
nhi¢u hon G, va néu nhiét do d6 la gitka 15°C va 25°C thi su
hinh thanh Aflatoxin G, nhiéu hon Aflatoxin B,. Anh huéng
ctia nhiét d6 tdng s6 tinh theo gidr nudi cay trén ngay ciing anh
huérng tai su phat trién vi hinh thanh Aflatoxin. Néu nhiét do
thap hon 208 d5 gid/ngay thi nAm mbc phat trién tot, san sinh
cAc sac t6 va néu nhigt d6 1ém hon 270 d6 gid/ngay thi thic
ddy tao bdo t rat phong phii va sinh tdng hop tdi wu
Aflatoxin.

Nhiét d6 anh hudng truc tiép téi sy phat trién clia A.
flavus trén ngd. Néu nhiét do db tir 32-38°C thi su nhiém nam
A. flavus vao.hat ngé 1a thich hop nhét. Nhén 6 chil yéu d&
nim mdc xaAm nhidp vao hat qua 1op be 1a nhiét d¢. Néu nhiét
d6 cao hon 30°C thi sy xdm nhap d6 manh mé va sy ky sinh

chia A. flavus trd nén dé dang hon.
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Hinh 3.1; Vong tudn hoan vé qua trinh hinh thanh va phat
trién cia A. flavus trén ngd truoce thu hoach
Sir hinh thanh bao tr tran conidi va hach nam (Sclethetium)
trong dat vi trén bap ngé
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3.2.2. Céc ybu 6 anh hudmg dén sy phat trién ciia A.
flavus va san sinh Aflatoxin trong qué trinh bao quan ngd
sau thu hoach

aj Yéu 16 méi truomg

Hai nhan t& quan trong dén sy phat trién A. flavus trong
ngd bao quan sau thu hoach la nhiét o va do am. Nguoc lai
véi nhan td nhigt d6 inh hudng dén sy san sinh doc td
Aflatoxin trude thu hoach thi dd am lai déng vai tro quan
trong sau thu hoach. Do 4m tuong d6i t6i thidu d€ nim mdc
phat trién sau thu hoach 1a 85% (RH - Relative Hummidity).
Cac bio tir nAm méc c6 thé ndy mam duoc trong diéu kién c6
RH tir 81-82%. Tuy nhién cc nghién ciru khéc cho thiy phai
can RH dat 85%. Neu ca chét 1a ngd va gao thi ca hai loal ngu
cbe nay cb thé can d6 Am thip nhat dé nim A. flavus phat
trién va san sinh ddc t& Aflatoxin so vdi cac co chét khac. Khi
d6 am RH ting Ién trén 85% - didu d6 ciing c6 nghia 1a sy
phat trién clia A. flavus cling ting 1én mot cach dang ké. Nhu
vy néu do 8m & gi6i han ndy (RH) tang 1&n mét chat thi nguy
co sur cé mit cia Aflatoxin tdng len. Hau nhu chua c¢6 gioi
han trén nao cia dé am duge xac dinh c6 tac dung ngan can
sy phat trién cla nim méc va san sinh Aflatoxin trong moi-
trudng nudk cy nhan tao cung cap khi day dd, trir khi dudi
nhimg diéu kién khong binh thuwomg. Tuy nhién trong didu
kién tir nhién, néu do am qua cao s& anh huomg dén sur phat
trién cla A. flavus do sy phat trién manh mé cua céic vi sinh
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vat khac, & ham luong d6 am co chit cao thi cic loai nim
khéc, nAm men v vi khuén s& phét trién 1an at A. flavus holc
cac vi sinh VAt ny tao ra méi trudng thifu khong khi s& han
ché sur phat trién ctia A. flavus va sur san sinh Aflatoxin.

Do 4m co chat trong qua trinh b4o quan sau thu hoach la
nhin t6 rat quan trong. Néu do am clia hat dat 16%, niam A.
flavus khé c6 thé phat trién nhung néu d6 Am 16n hon 17%,
nam mdc d3 bat dau phat trién tdt, & ham luong 46 am tir 18-
19%, A. flavus phat trién rat nhanh. Nhiéu nghién ctu chimg
minh dd 4m co cht cao 1a diu kién thuin lgi cho nim mée
phat trién. Aflatoxin san sinh ra & IGa mach cé do am la 24-
26%, nhumg khong san sinh & do 4m 20%. Aflatoxin c6 thé
san sinh ra & ngd sau khi thu hoach c6 d6 Am tir 20-28%, diic
biét khi nhiét dé moi truong tir 20-30°C (béng 3.3).

3 nhigt 46 moi truomg thip 16i 8°C, A. flavus vin c6 thé
phét trién vh ngudi ta thdy ching cd thé van san sinh ra
Aflatoxin. Nhiét d6 11°C & gao va 14°C & lac ¢6 thé shn sinh
duoc Aflatoxin do ndm A. flavus phat (rién va phat sinh. Tuy
nhién & nhidt do t6i thidu nay A. flavas chi cé thé san sinh
duoc Aflatoxin néu nhu cac yéu t& khac 1a téi wu. Nhidt do tr
20-35°C Ia thich hop nhit cho sy hinh thanh Aflatoxin. O
nhiét dg 37-43°C c6 thé Ia gidi han 61 da d€ nam A. flavus
san sinh dugc Aflatoxin, dic biét méi ¢6 nim A. flavus phat
trién duoc & nhiét do tir 44-46°C.
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Bing 3.3: Kha ning sin sinh Aflatoxin trén ngé cé do im
khic nhau (Theo Sauer va Burraoughs, 1980)

’_D@ im D6 &m Lugng Affatoxin B, (mgfg)
trung | tuong doi 14 ngay 28 ngay

t:gg g:? truc}:;i(%) Gjé'n1g ngd | Giﬁ'ng ngd Gi6n1g ngd Gic‘)'ng ngd
16,5 84,2 ND ND ND ND
16,7 851 ND ND ND 25
17,3 85,0 10 30 45 1100
17,6 86,3 25 750 150 1675
18,0 87,7 140 500 600 3375

ND: Khéng tim thiy Aflatoxin.

Néu ca d6 4m, nhiét d6 v ham lwong nude co chét t6i w,
thi sy hinh thanh Aflatoxin chi sau 48 gi¢. Ngudi ta thi
nghiém trén ngéd 6 d6 am 21% duge bao quan trong chum &
30°C, néu ding khéng khi lanh bom vio ngay thi nim A.
flavus it phat trién vi khong hinh thanh Aflatoxin. Nhimg néu
bom khi lanh tir tir trong vong 20 téi 40 gidr thi ndm A. flavus
¢6 thé phat trién va sin sinh ra Aflatoxin,

Thanh phan khi quyén trong qua trinh béo quin cling la
nhimg nhan 5 Iam giGi han sw phét sinh va phat trién cua nim
méc. Nhicu thi nghiém di chimg minh khi CO, & nong dé cao
hay khi O, & néng do thip déu c6 thé e ché su phit trién ctia
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nam méc. Tac dung ndy t&i sy hinh thanh Aflatoxin manh hon

1a su {rc che phat trién nam moc.

b) Yéu té thu hoach va phoi khé

Qua trinh thu hoach va phoi khd hat bdo quan co thé gay
ra sy hu hai mang tinh chét co gioi déi voi hat va do la
nguyén nhan giy ra sy phat trién cta ndm moc trong d6 cb A.
flavus. Dudi didu kién moi truomg thufn loi, su phat trién coa
A. flavus & céc hat bi on thuong nity nhanh hon nhiéu lan so
véi hat binh thﬁfmg._ Su hu hai hat nhu gy, vé la do qua trinh
thu heach, tach hat, phoi sfiy gly ra va ¢ thé con do sau mot
pha huy hat. Ngudi ta nhan thiy, néu qua trinh hur hai hat xay
ra & khu vue mim hat thi ndm mdc phét trién nhanh hon la o
hat. Vi viy trong qua trinh thu hat pho'] khé vi bao quan cin
phai luu y nhiimg tén hai nay.

Nhiét d6 lam khd hat cao cd tac dong to1 si phat trién A.
flavus béi vi né & c6 xu hudng lam giam thip hon ham luong
d6 Am cén bang. Thong thuong véi qué trinh siy khd nhén
tao, a, hay RH deu cé xu thé cao hon so voi sy lam khé trong
tw nhién di sy kho tGi bat ky d6 dm nao. Nhigt do sdy kho
cao ciing ¢6 thé lam hat bj chét, nhu vay s& lam téng tinh min
cAm cla hat déi v&i nAm mdc khi diéu kién ngoai canh bén
ngoai khdng thudn loi. Sy say khé ¢ nhiét o cao cung c6 thé
gay ra su d& v& clia hat so voi lam khé trong ty nhién. Mot b

ndm mée va bio tir nim moc ¢6 mit trén hat s& bi digt trong
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qué trinh siy khd & nhiét dé cao. Tuy nhién néu nhu cac loai
nim mdc bj tieu diét thi sau d6 sy tai nhidm lai ¢6 thuan lgi
hon d6i véi A. flavus vi thiéu su canh tranh sinh vét va vi ban
than A. flavus la loai wra nhiét hon (Thermotolerant). Nhung
sau khi bj tiéu diét, can phii c¢6 thoi gian lau dai hé ndm méc
méi ¢d thé duoe tai lap.

Lam khd & diéu kién tw nhién, nhigt do thip c6 wu diém
hon 14 tiét kiém dugc nhién liéu va tranh dugc sy hu hai hat
trong qué trinh sy kho & nhiét d6 cao.

Phoi kho & nhiét d¢ thip, cin phai tidu tSn thdi gian nhidu
ngly méi c6 thé din dén lrong d6 4m cia hat an toan trénh su
xam nhap cba nim mébc, nhung trong qué trinh dé lai nang
cao kha ning nidm méc c6 thd xdm nhip vh san sinh
Aflatoxin, Néu fihiét do d6 thip hon 20°C thi kha ning san
sinh Aflatoxin ciing rat han ché vi ndm A. flavus ciing khong
phat trién manh mé& & khu vuc_nhiét do nay. O nhiét d6 cao
hon, méi nguy hi€m do nhieém Aflatoxin tiém tang hon.. Mot
s6 thi nghiém ciing da chimg minh ring néu fam kho & nhiét
Go thap thi §& tranh duoc sy nhiém Aflatoxin.

Mot cach khac d8 lam giam sy xdm nhdp cia nam mdc
viio 16p trén clia kho bao quan [ hé thong tron dé bao dam
tranh sy tip trung do am cta hat & 16p trén. Ngudi ta ciing con
c6 nhiéu con dudmg khéc d€ chéng s xam nhip clia nAm mdc
vao hat bao quén nhu diing cac hoé chét va cac bién phap sinh
hoc s& dé cap & phén sau.
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3.3. SU cO MAT clA AFLATOXIN TRONG THUC
PHAM (AFLATOXIN pOI VOI SUC KHOE CON
NGUOT)

Théng thuong, ngd doc Aflatoxin ¢Ap tinh it khi gay chét
nguol. Song truomg hop dn phal Aflatoxin truc tiép tir lac, ngd
hay gian tiép qua thuc pham rat dang duge quan tam, vi nhiém
Aflatoxin man tinh cd thé gay bénh ung thu gan o ngU’O'l Bao
cho cha Saito (1976} vé su co mat cha doc t6 ndm mdc trong
thuc pham lién quan dén bénh ung thu gan ¢ Malaysia va Thai
Lan cho biét, cac truong hop ung thu gan & Thai Lan cao hon &
Nhit va ty 1& ung thu gan cao nhit & quan thé nam gidi gde
Trung Qubc, vi quan thé nay thuomg in gao dau va rau. Ngum
goc Malaysia hay &n cé tuoi, dau va &t Ngudi goc An DO
thudmng #n sita va san pham cha sita, bot carry. Loai nim san sinh
Aflatoxin i Aspergillus flavus duge phan ldp tir 13-21% trong
cac mau gao. Bot carry thuong nhiém ty 1& cao chang
Asperglllus flavus. Aspergillus flavus con thiy nhiéu & lac, bot
ngi cbe, dau tuong va ca kho. Doc 16 tach tir gao va dau rat doc
voi té bao Hela. Trong 33 chung nim Aspergillus flavus phan
lap duge c6 8 chung sinh Aflatoxin, 3 trong 4 ching Aspergillus
versicolor san sinh Sterigmatocystin. Nhimg nghién ciru & Thai
Lan cing cho thay Aspergillus flavus ¢O mat trong nhiéu loai
thue phdm ban trén thi truomg. Cac ching sinh Aflatoxin cung
c6 trong dét trong trot. Aspergillus flavus duoc phan lap wr 15
trong 50 mau d4L & Malaysia va 29 trong 106 mau dat & Thai
Lan, 16 ching trong 44 ching phan lap san sinh Aflatoxin &
Philippin cic san pham cong nghiép ding lam thire dn nhu lac,
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gao, didu tuong va ch phé ciing duge xic dinh 13 nhiém

Aspergillus flavus va déc 16 Aflatoxin & cic mire d6 khac nhau

(bang 3.4 va 3.5).

Bing 3.4: Sur c6 mat cda Aspergillus flavus va Aflatoxin
& cdc mau lac (tr 1967-1983 & Philippin)

Ty 1& nhiém

; Ham luang
Loai mau lac Aspergilius ; Aflatoxin B,
flavus {%) {ppb)
L.ac ¢on twoi mdi dao 5 14
Lac & trai, bdo quan trong cac chum, kho 1 257
Lac da bée vo tr cac kho néng tral 45 964
Lac con trong vo 25 0
Nhén iac boc va lua 114

80

Bing 3.5: Sw c6 mdt cda Aspergillus flavus
va Aflatoxip trong mét sé nong sin khic nhau
(tir 1967 - 1982 & Philippin)

S6lugng | Tylé Ham
Tén nong sdn ph;naﬁch A”'ﬁf\fds Alﬁgﬂn
{%) | B, (ppb)
Cui dia bi mée 20 100 314
Lua mién trong déng a4 25 208
l.ua mién bao quan da lam kho 30 0 0
Gao chua nghién bi méc 30 0 0
Gao dé 2 nam trong kho 40 2 5
Bau tuong khé 25 16 21
Hat ca phé 27 41 150
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Hoi chimg Reycr (Reyer syndromes) & tré em xudt hién
khong chi & Thai Lan ma con & Niu Zilan va & Tigp Khéc
(Becroft, 1972, Dvorackova, 1977).

Hoi chimg Reye la do nhiém doc Aflatoxin qua thirc an,
dua trén co sO phdt hién Aflatoxin trong huyét thanh, mude
gial va nhimg tén thuong & gan cla tré em bi bénh nay. Tuy
nhién, con chua dl biing chimg dé két luan chinh xac nguyén
nhan cin bénh trén c6 phai do Aflatoxin trong thirc an hay
khong? '

Theo mét bao cio & An Do (Krishnamachari, 1957:
Nigindu, 1982), 272 bénh nhén trong cac bénh vién co nhng
diu hiéu bénh 1y do nhiém ddc Aflatoxin, 27% trong & nly
bi chét. Con & Kénia, 60% trong 20 trudmg hop duoc phat
hién d bj chét.

Payet (1966) cho biét & Xénégan nhidu tré em dudi 1 ndm
tudi dugc in 70-140 g lacfngdy trong 10 thang lién dé diéu tri
hénh Kwashuovkov. Nhimg mau lac nay sau do phat hign c0
chira S00-1000 ppb Aflatoxin B|. Nhu vay trung binh mot
ngiy mot tré em da phai &n ur 35-140 ppb. Hai dita tré trong
s6 nay mac bénh gan sau 4 dén 6 nam.

Cac truomg hop nhiém doc & ngudi do dn phii Aflatoxin
¢b trong thue phim, ddc biét la ngd phiém ham lugng cao
dang duge quan tam hon lac. Mic du lac nhiém Aflatoxin
nhidu hon ngd, nhung ngudi ta chi dn lac voi lugng nho, trix
mot sé nude an lac kha pho bién nhu Modambic, Xénégan,
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Xudang. M&i quan hé giira bénh ung thu gan' & nguoi sdng tai
cac nudc san xuft lac & chau Phi va chau ‘A voi lugng
Aflatoxin ¢ trong san phim nay da nghién ci, song chua
thay c6 sy lién quan chat ché. Tuy nhién viéc gidm ham luong
Aflatoxin c6 thé bi dn phai 1a rit cin thiét. Nhimg nguoi cong
nhin lam viéc trong day chuyén ché bién lac ¢ thé nhiém
Aflatoxin qua hd hip. Mot k¥ sur hoa chit phu trach khau hép
tigt trung bot lac bi chét v da phat hién duogc Aﬂatoxm B,
trong t& bao phdi (Dvorackova, 1976).

O Ha Lan, nhimg ngudi cong nhan lam viéc & nha may ép
dau lac cé thé tiép nhan tir 0,039 ppb 61 2,5 ppb Aflatoxin
trong mét tuan 1& lam viéc (Van Nieweenhuize 1973). Theo
Baxter (1981) ¢6 sy nguy hiém khi tip xic véi bui lac hay
cac sin pham ndng nghiép khac cb chira Aflatoxin, tuy mic
d6 nguy hi€m chua dwrye xéc nhan.

3.4. POC TINH CUA AFLATOXIN

3.4.1. Dgc tinh va lieu LD, ddi véi vat nudi

Aflatoxin la chit doc nguy hi€m déi véi cac loai gia suc,
gia cAm va con nguoi, tuy nhién mic dd doc hoin toan khac
nhau. Diéu d6 phu thudc vao gic“;ng loai, lira tudi, gidi tinh,
dudng xam nhdp, trang théi sic khoé clia co thé, mdi truomg
va ham luong chit doc 4n phai. Aflatoxin co thé gy doc cip
tinh va man tinh. Aflatoxin giy déc v&i gan (Lancaster,
1961). Theo Butter (1963), Aflatoxin 13 chit gay ung thu gan
(Liver-Carcinogens). C6 thé sip xép thit ty min cam ciia cac
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loai gidng gia siic, gia cam v6i Aflatoxin nhur sau: vit > ga tay
> gia cam khéc > ga va chd > lon > bd sira > bé > lon vé béo
> bd vd béo > cln con.

Ligu gay doc da duge xac dinh trén mét s& cac loai vat
nudi cho thiy & lugng 366 pg/kg thé trong da co thé gay chét
50% vit con 1 ngay tudi (bang 3.6).

Bing 3.6: Liéu dic cap tinh cia Aflatoxin véi vit nuoi
(Theo Pier, 1981 va Cheeke, 1985)

LUa tudi
hay trong luong

Liéu cho an gay chét

Loai vat nudi 50% (mg/kg) - LD, |

* Rat man cam

Chudt déng {(Hamster)

1 thang tudi

Vit 1 ngay tudi 0,36
Thé ' 3 thang tudi 0,30
Méo .1 Trudng thanh 0,55
Lon s Theo me 0,62

* Man ¢cam tryng binh _
Chod Trudng thanh _ 1,0
Ngua Trudng thanh 0,6-1,0
Be 1 thang tudi 1,0-1,5
Ga tay 3 tuan tudi 1,36
Chudt lang 250 gam 1.4
Curu Trudng thanh 2,6
Kht {cynomologus) 2 pam tudi 2,2

* Tuong déi khang
Ga con 1 tuan tudi 6,5
Chusét céng Trudng thanh 5,5-17,4
Khi {(macaque) 3 nam tudi 7.8

10,2
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3.4.2. Céc t& chirc muc tiéu tao cac Aflatoxin B, - ADN
- ADDUCTS
' Ciing nhy nhidu hoa chét gay ddc khac, Aflatoxin B, dugc
oxy hod do cidc men Oxydaza da chirc ning cd trong
microsome ciia té bio va ludi ndi md cia cac 16 chic muyc tidu
nhu gan, thin va phéi. Nghién ciru qua trinh nay trén dong vi
thi nghiém (in vivo) di chimg (4 ring ¢6 mdi lien quan chit
ch& v& loai man cam vi cic t& chirc muc tiéu tin cong clia
chit doc va kha ning hinh thanh cac khdi u do cac chét doc
giy ra voi tinh canh tranh trong qua trinh phan giAi chat doc
cla md muc titu 4€ co thé chuyén Aflatoxin B, thianh
Aflatoxin B, - 2,3 Epoxi. San pham trung gian nay ¢ doc tinh
vi ¢6 thé tao ra cac dai phin tur ki€u nhu cac ADN. Nghién
ciru ciing da cho thiy c6 mdi tuong quan gifra doc tinh cla
chéit déc va loai man cim va td chitc muc tidu nhu ADN cua
té biao gan dbi v&i Aflatoxin B,. Két qua nghién ciru in vivo
ciing d dugc chimg té bdi nhimg két qua didu tra mang tinh
chit dich t& v& mdi quan hé giita bénh ung thu gan va kha
ning nhiém ddc Aflatoxin & cac quan thé cu dan khac nhau.
Khi phin tich biang sic ky nudc tidu cla ngudi va gia sic
nhiém doc doc té niy, ngudi ta da phat hién théy Aflatoxin B,
duge dho thai dudi dang Aflatoxin B, - N’ Guanin, sin phim
trung gian chioh do Aflatoxin B, - 2,3 Epoxi da két hop véi
ADN trong co thé, san pham nay di duge chimg minh trong
ddng vat thi nghiém. S& lugng va sy tao thanh Aflatoxin B, -
ADN Adducts trong gan. Diéu nay ciing da duoc xac dinh qua
phuomg phap chuén d6 bang khang thé don dong trong mbi
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lién két Aflatoxin B, - protein, phép thir ¢6 thé xac dinh mét
luong Aflatoxin B, trong 10 trigu phin tr Nucleotit. '

Ngudi ta da nghién clu sy gan cac chit doc hoa hoc ¢o
kha ning gy ung thu gan véi cac ADN & quin thé cu din co
nguy co nhiém doc qua nghién citu sy cO mat cua Lhuné trong
nhau thai phu nit. Nhau thai duge danh gia la t6 chirc chira
nhigu men Oxyddza da chirc nang ¢ thé-phan huy nhidu chat
doc hoa hoc cd thé gan véi ADN d€ tao thanh cic hop chét
trung gian dai phan k.

Nhimg hop cht hoa hoc dugc biét ¢6 the bi phan giai
trong nhau thai bao gom cac Hydrocacbon thom mach vong,
cac amin thom vh cac duge chét steroit. Tuy nhign ngu(‘)'i ta da
tAp trung nghién ctu nhidu vé cac qué trinh phan giéi chat doc
bdi chic ndng cua nhau thai, con sy hinh thanh cac hop chét
v&i ADN va modi tuong quan giiva ching véi md con me it
duoc nghién cin. ’

Trong nhimg nghién ciru it i vé anh hudng clia nhau thai
phan glal hay tao thanh cac hop chit ADN v6i cAc chat doc
nim méc, ngudi ta da nghién ctu qué trinh nay trén chudt
nhit ¢6 chira v da phat hign thiy mbi quan hg gilra cac hop
chét Aflatoxin B, - ADN - Adducts ¢ nhau thai va gan con
me. Tuy nhién cling khong thanh iip duoc cong thitc bitu
di2n médi twong quan, song ham lugng do ting dan theo lidu
lucmg chit doc dua vio va dong thoi cd nhau thai va & gan
déu tang theo. Thi nghiém dwoc tién hinh trén chudt nhat cd

chita vao ngay thir 17 da dugc thu nhan mét lidu Aflatoxin B,
khac nhau tir 5-20 ug/kg trong luong. Sau 2-24 gi¢ chudt nh’it
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duoc giét dé lay tir cung va gan phuc vu cho nghién clu. Két
qui cho thiy & ham lugng tir 15-25 mg/kg trong lugng
Aflatoxin B,, sy tao thanh Aflatoxin B, - ADN - Adducts &
nhau thai va & gan 1a twong duong. Tuy nhién ¢ gio thir 12 va
24, ham luong nay tim thiy & nhau thai cao hon & gan con me
‘tuong tmg 1 25% va 68%.

Béang 3.7: Méi tuong quan vé liéu (dose) dé hinh thanh
Aflatoxin B, - ADN - Adducts trong gan va nhau thai
' chuét nhat (Theo Irvin T.R., 1986)

Liéu lugng ADN - Aflatoxin B, ADN - Aflatoxin B,
Aflatoxin B, trong nhau trong gan
{mg/kg) {picromol/mg ADN) {picrornol/mg ADN)
5 156+ 2 502 £ 62
10 354 £ 64 1007 £ 167
15 1475+ 25 1542 + 145
20 2618 + 4601 3226 + 1351

* Cor ché va con duong gdy dic cap tinh ciia Aflatoxin

D ¢6 thé gay doc ddi véi té bao gan ciling nhu tdo khoi u,
Aflatoxin phai trdi qua mdt qua trinh bién d6i sinh hoc phirc
tap, tao thanh dang 2.3 - Dihydrodiol & trong gau (Aflatoxin
B, - dhd). Theo gia thiét ctia Neal va cong s (1981), hop chét
nay dugc thir nghigm vé kha nang ché t6ng hop protein
trong 6ng nghiém (in vitro). Nguyén nhan giy chét I do gan
bi huy hoai rat nhanh (necrosis). Sy man cam ciia cac loai vat
nudi'khac nhau chinh Ia nhd qua trinh chuyén hoa nay. O day
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nhom Dialdehyd phan {mg v&i nhém'am\_in ctia protein d& tao
thanh kigm ship (Schiff's base). Cac kidm ship ¢6 thé Gc ché
sinh tong hop ADN vi gy ra nhiém doc cdp tinh. Nhu vay
Aflatoxin G, ciing ¢6 thé tao thanh kiém ship. Song cac
Aflatoxin B,, G, khong thé tryc tiép tao thanh cic kiém ship,
chiing khéng thé bi oxy hoa d€ tao thanh dang dihydrodiol
ducc, do d6 giai thich tao sao Aflatoxin B, va G, lai it doc
hon Aflatoxin B, va G, (hinh 3.2).

* Cor ché gin Aflatoxin vao chudi ADN

P& gay duoc ung thu, Aflatoxin phai xam nhdp duoc vao
cac gen di lruyén, lam thay d6i mat ma di truyén, tao ra sur
phén chia bit binh thudng clia t& bao. Ueno (1980) khi gy u
& dong vat thi nghiém dd nhan thay, luong Aflatoxin B, gin
vao cac chudi ADN da phan anh tinh man cam cta loai véi kha
ning tao khdi u. Co-ché giy khdi u chura hoan toan duge biét
dén, song c6 thé thiy vai trd quan trong cta 2,3 Epoxi nhu mot
nhan t5 tac dong. Nhu vay, nb phai duge hinh thanh trong qua
trinh chuyén hoi clia cor thé, cu thé sir chuyén hoi Aflatoxin B,
thanh dang Aflatoxin - dhd, hoat chit nay chuyé&n hoa nhanh
sang dang 2,3 Epoxi. Trong cac Aflatoxin thi Affatoxin B, G,
va M, c6 thé bién d6i truc ti€p thanh dang 2,3 Epoxi. Nhumg
Aflatoxin B,, G, chuyén thinh dang nay cin trai qua cac qué
trinh trung gian khac nhau. Qua trinh lién két gitta Aflatoxin
B, vdi 2,3 epoxi x3y ra & vi tri 7N Guanin clia chubi ADN.
Day 13 mot lien két dong hoa tri rét bén vimg, két qua dan dén
lam G ché hoic sai 1énh sinh tdng hop protein do “sao chép"
sai 1&ch caa ADN (Cliford, 1967) (hinh 3.3).
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ADN mét kha ning nhan d6i 1a do tac dong cta Aflatoxin.
Céc hop chit da vong, trong d6 cd Aflatoxin thudng tao thanh
* mot ciu trac hinh det, mét mit phéng c6 d day thich hop voi
dd day cia mot cip bazo trong cAu triic ADN (= 3.4 A®), do d6
* d& xen vao chudi xodn kép ADN. Qua trinh xen k& nay can két
_hop véi mot lien két bén vimg (lién két dong hoé tri) gira phan
tir Aflatoxin & vi tri 2,3 Epoxi véi ADN & vi tri 7N Guanin.
Khong 6 gi thay d6i & chd Adenin va Thimin,

3.4.3. Chuyén ho# Aflatoxin trong co thé

Qué trinh chuyén hoa Aflatoxin trong co thé ciing rét
phitc tap, xay ra do tac ddng cia cac men phéan giai chd yéu &
gan, a0 thanh nhiéu hop chit khac nhau. C6 nhiing chét phan
giai doc nhrr Aflatoxin M, qua sira, Aflatoxin B, kiém ship ¢o
thé két hop véi protein hodc Aflatoxin B, - 2,3 Epoxi két hop
véi ADN, Aflatoxin P duoc phat hign & nudc tiéu va nhiéu
hop chét khac.

Cbuyen hoa Aflatoxin B, trong co thé (theo Patters va
Robert, 1971):

Cac chét chuyén hoa duoc dao thai ra khoi co thé. Con
dudmg chinh 1& qua gan ra mat va dao thai qua phén, hodc
qua thin theo dudng béi tiét nude tiéu. Qua trinh dio théi
xay ra nhanh chong, neu nhu khong con ngudn cung cap
them ddc to.

Aflatoxin B, va B, duoc phén giai nhé men Nicotamide
Adenine Dinucleotide Phosphate (NADP) d€ tao thanh
Cytopentenol va Aflatoxicol (hinh 3.4).
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Hinh 3.4: Su chuycn hoa Aflatoxin B, trong co thé
(Patterson va Roberts, | 97! )
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Mot s6 nghién ciu cho chudt udng va tidm vao phtic mac
Aflatoxin B, cling phat hién duoc trong gan chudt ca
Aflatoxin B, va M, (Cliford, 1965; Allcroff, 1966). Tiem vio
phic mac clu véi liew luong | mg/kg thé trong hdn hop
Aflatoxin B, = 36%; G, =52%; B, = 3% va G, =2%. Sau 2
gio giét clru tim thdy Aflatoxin M, trong gan, than, nudc tiéu,
nhung it & gan, nhidu & than va nhidu nhit trong nudc ticu.
Nabney (1966) dd nhan thiy t§ 1¢ d6 nhu sau:

- Khoang 90% Aflatoxin bai tiét qua sita v nudc tidu
trude 48 gio.

- Sau 6 ngay khong phat hién dugc Aflatoxin trong siva.

- Sau 8-9 ngay khéng con doc td trong phan va nudc tiéu.

- Khoang 0,55% Aflatoxin B,, 6,53% Aflatoxin G, khéng

bién d6i trong phén, 5,95% Aflatoxin G, khong bién ddi trong
nuéc tiéu.

- Aflatoxin M dao thii chi yéu qua 3 dudmg: phin, nudc
ticu, sira.

Néu trong thirc 4n cia gi c6 Aflatoxin thi doc t5 ton du
trong gan va thit ga c6 thé phat hién duoc dén ngly thir 8 ké
tr ldc ngimg cho thirc dn. Ga an thirc 4n nhidm Aflatoxin
trong thdi gian dai thi tdn du doc té trong thuc pham s& rit
nguy hiém déi véi stc khod con ngudi (Kozhenikov, 1989)
(hinh 3.4).

3.4.4. Tinh chat gay suy giam mién dich

Nhidu tac gia da chimg minh Aflatoxin gay suy giam
mién dich & co thé. Nhidm déc Aflatoxin trong thic dn cé
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mbi quan hé chit ché v&i s tang tinh man cam vdi cac benh
truyén nhiém khac. O ga do ¢o sy min cam véi benh ciu
tring (Coccidiosis), ty 1€ ga nhiém Salmonella cao hon, hoéc
ting cam nhiém bénh viém thi Fabricius do virut (bénh
Gumboro). Nhiéu nghién ciu & ga dwoc én khau phan c6 chira
Aflatoxin cac ligu khac nhau da anh hudng 161 higu gia khang
thé HI khi ding vacxin phong bénh Newcastle (bang 3.8).

Bang 3.8: Anh huong ciia Aflatoxin B
déi voi hiéu gid khang thé HI ¢ ga duvc mién dich
bing vacxin Latosa chiing bénh Newcastle
(Luan vin Tién si Khoa hoc Tha y
ctia Nguyén Hiu Nam, 1999)

Ham | Thoi Higu gié khang thé HI
Lothi | lwong | gian xét Log
nghigm | Afiatoxin | nghiém | 2 | 174 | w8 | 1116 | 132 | 164 | M
{ppb) | (ngay)

bic 0 42 | olo| 6| 8 | 2 ) 240
1 100 - jololslsloe2 3,67
2 200 - |26 |8} 20 2,55
3 300 - 28|62 0 2,44
4 500 - ls|6|2|2]|0©° 1,89
5 j00 | - (1 |s|2] 0|0 1.5
6 1500 | - 8|3 1] 0|0 1,42

Ga Tay dugc ding vacxin phong bénh tu huyét (ring
(Pasteurelia multocida) da khong ¢ mién dich khi thir thach
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v&i ching giy bénh vi ting tinh min cim v&i bénh
Coccidiosis gdy ra boi Eimeria adenolidis. Suy giam mién
dich trong trudmg hop nhiém doc Aflatoxin duogc gii thich do
doe 6 lAm teo thi Fabricius, tuyén Thymus va lich. Sy hip
thu va thai sit bi giam sit & ga do dan dén thiéu mau, tong sb
bach ciu tang.

Co thé suy giam sirc d& khang con do giam protein huyét
thanh trong d6 albumin bi 4nh hudng hon ci a, B va vy
globulin d&u giam, IgG bi anh hudng hon IgM. Lipoprotein
carotenoit, cholesterol, triglyxeric, uric axit, canxi, lactat cling
bi giam.

3.4.5. Diic tinh gay ung thw gan

Aflatoxin da dugc nghién clru va chimg minh la tac nhan
gy ung thu & dong vat thi nghigm va vat nudi. Bing chimg
ndy dugc hai t8 chirc thude Trung tam nghién ciu ung thu
mai truomg thé gidi (JARC, 1972, 1976 va 1979) ciing nhu
T8 chirc y té thé giéi (WHO, 1979) ghi nhan. Thue nghiém
gdy cac khdi ung thir gan, than, rudt duge tién hanh & chudt
nhét, chudt cong trang, ca, vit, khi bang cach cho in (bang 3.9).

Nghién ci vé dich té hoc cho théy, cling ¢6 mot ) quan
h¢ gira ham lugng Aflatoxin an phai trong khau phan v quan
thé sinh vat v&i ty 1& ung thu gan. Tuy nhién nhitng nghién
ctru duoc tién hanh nhim tim kiém mdi nguy co mang dén
cho con ngudi chua thyc hién duge, vi vdy chi méi coi
Aflatoxin I& ¢é chimg c& trong bénh ung thr gan ¢ viit nudi,
d6i véi con nguoi hay con la gia thuyét (IARC, 1979).
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Bing 3.9: Kh ning giy ung thir gan ciia Aflatoxin ¢ déng
vat thi nghiém (Carnaghan, 1967)

Loai vat thi " . Th(.:ﬂ gian x!’lét Tér:'
nghiém Liéu dua vao (ppb) | nubi (}IU&ng hlgf'! suat
(thang) khdiu 1 (%)
Vitcon 30 14 8/11 72
Céa hoi 8 12 27/65 | 40
Khi 100-800 mgtongs&| > 24 3/42 7
Chudt cong trang 100 54-88 tuan | 28/28 | 100
Chuét nhat 150 80 tuan | 0/60 0
Chubt chu 24-66 mg téng s6 36 912 | 75
Khi dudi séc 5mg tdng sb 24 2/3 | 65

Nhiing thi nghiém xac dinh mdi quan hé giira ham luong
Aflatoxin c6 trong thirc &n va kha néng giy ung thu gan dugc
xac dinh & chudt cdng tring dyc (bang 3.10).

Bang 3.10: Liéu tic dung ciia Aflatoxin B,
déi véi chudt cong tring duc

T:}T;‘{ggf ;:'?;‘;’g;’ Théi gian nudi (tany | 2" st‘ﬁi‘ggaany ung
0 74-109 0/18
1 78-105 o/22
5 65-93 1/22
15 69-96 422
50 71-79 20/25
100 54-88 28/28
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Nghién ciru ctia Mantel, Bryan vi cac $6 lidu thu duoc tir
5 nghién clu khac cho thdy, kha ning gy ung thu cia
Aflatoxin ligu 0,1 ppb & chudt 1a 240/1.000.000. Cé sir khac
bidt giita loai, lira (wdi, gidi tinh vé& dd min cam, vi du: chudt
cbng cai khang v&i Aflatoxin. Pidu kién cham soc, nubi
dudmg, khau phin an, khu vuc ¢ling 1a nhimg nhan t6 gop
phan thic diy su hinh thanh cac khdi ung thr (Roger va
Newberne, 1971). Nguoi ta nhan thiy & cac khu vuc ¢b nhidu
anh sang mdt troi thi ty 1& ngudi bi bénh ung thur cao hon &
cac vang khac. Chudt duoc chiu xa sau khi nhin duge lidu
thip Aflatoxin B, da gidm tAn suit xuét hién chc khéi u. Néu
dong thoi sir dung Aflatoxin va Riboflavin ¢6 thé lam giam
kha niing xuat hién cic khédi ung thu (Joseph, 1976).
Béng 3.11: M6i quan h¢ gitFa hwgng Aflatoxin cé thé duyc

dn vao ¢ cdc viing khic nhaun va cdc truong hop ung ther
‘ £g4n o nguvi (Stoloff, 1976)

. Lugng Aflatoxin | | TON9 | 5 XU&t xuat
Nudc Khu vue (dia o -thgéo dua vao | N9P mac hién/10° quan
Phuang) (ug/kg Pingay) | P¥N1 U8 | irgsnam

Kénia Ving cao 35 4 1,2
Xoadilon |Vung cao 5.1 11 2,2
ThaiLan | Vung Songkhula 50 2 2,0
Kénia Vang trung du 59 33 25
Xoadilon | Vdng trung du 8,9 29 38
Kénia Vung thap 10,0 49 4.0
Xoadilon |Vung Lambombo 15,4 4 4.3
ThaiLan | Vung Ratbari 45,0 6 8,0
Xoadilon | Ving thap 43,1 42 9,2
Mbdambic | Inhambance 222.4 460 13,0
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Nghién ciru cta Stoloff (1976) vé mdi lién quan giita ham

lugng Aflatoxin trong khau phi‘m thirc in va ty I8 mic bénh

~ung thur gan & ngudi tai cac khu vyc khac nhau da chimg o sy

tuong quan d6 rat ién (bang 3.11). Ty 18 bénh con lién quan

dén ham lugng Aflatoxin trong cac loai ngli c6c dugce ban trén

thi truomg dung 1am thuc pham cho ngudi va thirc n cho vat

nudi. Két qua cho thay ¢ cac nudc nhiét déi ham lugng

Aflatoxin trong thuc phim (béng 3.12) cao hon & céc nude 6n

d&i. Ngudi ta cling da tim thiy Aflatoxin trong cic méu phén

ngudi sau khi an thie pham trén.

Bing 3.12: Méi quan hé gitra ung thw gan nguyén phat va
luyng ngé an hang ngay o mot sé viing khdc nhau ciia
Philippin (Theo Jayme va cOng su, 1976)

Ty |& bi ung thu

Lugng ngd tigu

Ving nguyén phat (trén | dung hang ngay

] 100.000 d4n) ()
Ving Bdng Visayas 8,5 1472
Ving Tay Nam Mindanao 7.1 102,0
Ving Ddng Bac Mindanao 6,4 84,6
Vung Tay Visayas 56 777
Vung Nam Tagalog 4.1 2.1
Vung Bicol 3.7 35,5
Ving llecoc 3,3 5,5
Thung ling Cagayan 2,9 71.8
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3.4.6. Diic diém cia ung thw gan

Ung thu gan do Aflatoxin gdm cac dau hidu sau:

- Phat sinh vo t6 chic

- Sir thim nhiém

- Di ciin € bao

Theo dinh nghia trén thi sy ting sinh t& bao ¢ th€ phat
sinh mét khdi u lanh gdm nhimg € bao gidng hét nhav hodc u
ac tinh néu cac t€ bao khong gidng nhau, ting sinh vo t3 chitc.
Té bao nay phat trién nhanh hon, thdm nhifm vio cac t& bio .
bén canh, tach ra theo dudng lympho hodc mach mau, tran -
vao cac 18 chitc khac d€ hinh thanh mot khu vyuc phat trién
méi (di cin). Qua trinh ung thu gan cling x4y ra nhu trén.
Nhimg khdi u trong ung thu gan c6 dudng kinh khoang lem,
Xuét huyét va hoai tir. Xét nghiém méd hoc phat hién thé'iy
nhimg di cin khu vuc, bién d8i t8 bao, méit tinh phén cuc va
nhi¢u giai doan gién phan.

Trong ¢ bao gan xudt hién nhiing té bao khéng 16
(Megalocytes) v6i nhan sung to, cb thé [ té bao ac tinh, té
bao thoai hoa hodc c6 sy bién ddi té bao nhu md. Nhimg té
bao ung thu dang tigu thé cd kha ning phan chia rit manh,
giéng nhu € bao ban diu cia m6 phén sinh. Nhung trong céc
té bao d6 rét it thiy su phin bao gian phan. Trong nhimg thi
nghiém trén dong vat, lugng t& bao khdng 10 do giam dan khi
lugng chét doc cho dong vit dn giam.
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Khéi ung thu gan do Aflatoxin lidu 2-4 mg ciing giong
khéi u do mdt sd hoa chét kbac gy nén nhu CCl,
(Tetracloruacacbon), DMN (Dimethyl pitrozamin). Ca hai
chét nay lam hoai tir gan & khu vuc trung tam nhiéu hon ngoai
vi. Céc t9n thuong khong lam rbi loan cau triic gan.

Cic alcaloid dic biét 1a alcaloid cha cd ludi cho Senecio,
chit Lazioclapin, Remocxm giy hoai tr & gitra tiéu thuy gan
chudt khi nhidm doc cip tinh. Khi khong con doc t5 thi gan
cling khong héi phuc duge trang thai binh thudng.

Nhu viy nhidu chit doc giy ung thu gan va hoai tr gan
déu xuét phat tir khu vuc giita tiéu thuy, con Aflatoxin gay
“hoai ti quanh ctra. Nhimg ton thuong do Aflatoxin va cd ludi
ché déu khong thé hdi phuc duoc. |

Tac dong ctia Aflatoxin I€n t& bao gdbm mdt s6 giai doan
sau: ’

- Tac ddng truc tiép 12n ADN va trc ché cac Polymeraza
chiu trach nhiém sinh tng hop ADN va ARN.

- Dinh chi sinh téng hop ADN.

" _Tiéu giAm sinh t5ng hop ARN va (ic ché ARN thong tin.

- Bién d6i hinh thai hat nhan.

- Giam thiéu téng hgp protein.

Téac dong qua lai véi ADN chu yéu 13 qua vong Purin.
Nguorl ta da dung phuong phap phé quang hoc d€ xac dinh
su gan Aflatoxin vao vong Purin. Ngoai ra Aflatoxin cé the
két hop 16ng vdi ADN chudi dom, din dén tc ché téng hop

- ADN va ARN.

125



Do qua trinh két hop giira Aflatoxin v&i chudi xodn kép
ADN nén dng hop ADN bi dinh tré. Su két hop nay ciing
gidng nhu sy tuong tac cta chat Actinomycin. Chat Quinon
vd Amin cho phép chiing c6 thé xen vio phén tir ADN qua
nhom Guanin, khéng phai & nhém Adenin va Thimin.

Ngoai ra Aflatoxin con (e ché hé men cla té bao, dic biét
la ADN - polymeraza. Loai men nay giam dan vé& s6 luong,
chi con khoang 60% trong thuc nghiém véi E. coli do tac
dong vao ADN dan t&i viée sao chép ARN théng tin trong
nguyén sinh chit va hat nhan bj tiéu gidm. Thi nghiém duoc
chimg minh sau 15 phiit tac dong cta Aflatoxin thi sinh tdng
hgp ARN chi con 5-10%.

Hai qua trinh trén dan (61 sy giam protein. Su c ché va
gidm tdng hop ARN din t6i i loan va giam t3ng hop ARN
ctia nguyén sinh chit té bao, 1am mét kha ning thong tin tai t&
hgp protein trong nguyén sinh chit & bao.

Thir nghiém tién haoh trén Flavobacterium auraeticum
(bang 3.13).

Bang 3.13: T¥ s6 trung binh sau 3 lan quan sit ADN,
ARN vi protein trong 10ml méi truvng, sau nuéi ciy 4 gior

Aflatoxin B,/mi ADN ARN Protein
0 33 70 180
10 27 60 190
25 21 60 180
50 0 60 170
100 0 50 165
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3.5. BENH NHIEM POC AFLATOXIN O VAT NUOI

(AFLATOXICOSIS)

Bénh nhiém doc Aflatoxin & vit nuéi rit phé bién, dac
biét & cac nude nhidt déi, do thire in chin nudi chira Aflatoxin
da khdng duwoc phan tich xac dinh trude. Cac truong hop ngd
ddc quan sat duge cho thdy, tit ca loai vat nudi nhur ga, vit, ga
Tay, lon, bo v.v... déu bi anh huorng bdi Aflatoxin. Trong cac
co & chan nudi tap trung, cac glong gia siic va gia cim ngoai
nhdp c6 ning suft cao thudng xuat hién & dich lién quan i
Aflatoxin. Nguyén nhan chinh Ia do thirc in du trir nhidu dé bi
nhim nidm vi doc t8 cia chiang.

Trong nhung nam gin day, khi cong nghiép chin nuoi tap
trung phat trién, nhidu cic vu gdy chét vat nusi da khong tim
duoc nguyén nhan bédi cac chan doan chi tip trung vao céc
nguyén nhin bénh trayén nhiém. Téi nhimg nam 60 cha thé
ky nay khi hang trim nghin gi tay & Anh bi chét nén tinh c&
ngudi ta phét hién Aflatoxin.

Nhur vay dau higu dic trung cla nhiém doc doc t6 nam
moc noi chung va nhiém déc Aflatoxin 13 khong c6 nhimg
diu hidu dic bigt. Chinh vi thé cac thi y vién khong phai la
ngudi diu tién phat hién dugc nguyén nhan gay chét vat nudi
do chat doc nim mée ma Ia cac nha héa hoc.

Trong truong hop nhiém doc khong gy chét & vat nusi,
cac bigu hign tridu chimg 1am sang kém phat trién, giam sirc \
san xuét trimg. sira, giam téng trong va chuyén héa thirc in,
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ma cac dau hidu d6 thuomg khong chi dic tnmg cho nhiém
doc t6. Chi sau khi phdl hién bénh nhiém doc Aflatoxin G ga
tdy, nguoi ta moi 1ong két xay dung mot vai d4u hiéu phan
biét bénh nay vdi cac benh truyén nhiém va tring dc khac
(bang 3.14). Tuy nhién cac diu hidu nhan biét lai phy thude
vio nhidu yéu t6 trong 46 phai ké& dén ham luong cua chat doc
an phai va thoi gian keo dai. Nhur thé sy chdn doan phan biét
c6 thé khac nhau tir truomg hop nay dén trudmg hop khéc.

Cho dén nay. phin 16m céc tu lidu vé nhiém dgc Aflatoxin
tap trung chu yeu vao chin nudi gia cam. Ly do ¢o thé khong
phai gia cAm man cam véi Aflatoxin hon 1a cac loai vat nudi
khac trir vit con. Song & ga cong nghiép nguol ta thdy co
nhimg diu hiéu bénb Iy lién quan t&i nhiém doc Aflatoxin,
mic db ching van khoe manh. B6 12 hdi chimg xanh tim va
chay mau khién cho chit lugng hang hda bi giam sat va dac
biét ngudi tidu dung khong c6 cam tinh véi loal thuc phim
nay. Hon nua trong chin nudi ga, mau vang trén da va trong
1dng do trimg rat hip din nguoi tiéu dung, thi maw sic ndy lai
bi tac dong lam giam di dang k& bdi sy & mit cia Aﬂatoxm
trong thitc dn chan nudl.

Nguyén nhan din dén anh hudng trén 1a do Aflatoxin da
. 1am ting tinh d& v& cla l6p mao quéan, cling nhur lam mét chic
nang la 1op dém 16t cho mach quan khi ¢6 nhimg tac dong co
gidi. Mit khac Aflatoxin cling glly ra sy {xc ché qua trinh dong
mau, 1am ting hoat tinh cla prothrombin do d6 sy chay mau
tr& nén lién tyc khéng dimg.
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" Bing 3.14: Anh huong ciia Aflatoxin c6 trong thirc an dén
cic bitu hién bénh Iy o vat nuéi (Allcroff, 1969)

tugng | Thotky | Anh hugng téi phat
Lo Aflatoxin nudi Tén thuong Lo, .
Loai gia suc - ~ trién va hiéu qua
trong thic an | dudng gan -
. . 2 thuc an
hang ngay {tuan)
0.14 12 Trung binh | Binh thudng
Lon ' e
(20-70kg) 0,28 12 Nhe Giém st
0,41 12 Nhe Giam sut
Lan 0,28 .
(40-100kg) | v 0,41 20 Nhe | Glamsit
Lgn . . :
(70-100kg) 0,69 7 Trung binh | Binh thuong
Lon nai 0,3-0,55 4 R& Suy giam va mot so
(co chua) con chét
Ga‘Tay;‘ 0.25 : 4 RG QI‘:am phat trién va
(1 ngay tudi) giam trong lugng
Ga thit 9.2 7 Nhe | Giam trong luong
(broiler) 0,42 7 Nhe o 3 iuagn ng
(1 ngay tudi) 0,5 7 Néng g
: X Pc tinh dién | .,
vit g_.,';'f’ay 0,03 4 hinh nhigm CG;ZTSES/”Q rong,
° dac Aflatoxin °
Bé . Giam trong lugng
(4 ngay tudi) 0.2 16 Trung binh |+ 48 3 thang
Bé& vé béo . . .
(6 thang twdi) 0,66 20 Trung binh | Binh thudng
| Gidm lugng sia;
Bo slra 1,5 4 Trung binh | Aflatoxin M, co
trong stta
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Hon thé nita Aflatoxin can thiép vao qué trinh hép thy,
chuyén hoa va dao thai caroten mot chét mau c trong thitc dn
gop phan tao mau vang cta da va long d6 trimg. Qua trinh
hép thy chét caroten ciing 14 nguyén nhan gay hoi chimg xanh
tim trong mo bao cua gia cam.

Bén canh d6 su suy giam ham lugng lipit dugce hap thy tir
thitc #n do anh hudng cta Aflatoxin cling dan dén la giam
chit luong thit. Nguoi ta thdy ham luong lipit lrong phéin cla
vat nudi bi nhiém ddc Aflatoxin cao hon gap 10 lan ham
Juong lipit trong phan clia vai nudi duge dn thirc dn khong co
Aflatoxin. Ly do Aflatoxin da anh hudng dén men lipaza ciia
tuyén tyy, lam gidm ham lugng men nay. Aflatoxin con tac
dong t&1 s lugmg va chét lugng mét - mdt nhin t quan trong
trong qué trinh tid¢u hoa mo.

Trong chin nudi lon, Aflatoxin anh hudng dén sy phét
duc va dic biét co thé gay sdy thai & lon néi co chura. Lon con
theo me c6 thé phiém Aflatoxin qua siia me va ¢d thé dan 16
chét hay cham lén.

G b sita, Aflatoxin cb thé bi phan giai va dao thai qua
sita dang ddng phan la Aflatoxin M, 12 chit déc nguy hiém
cho trée em.

Péi véi gia ¢irm sinh san, Aflatoxin anh hudng dén ning
suét tromg va ty 18 trimg c6 phoi va ap no. Do Aflatoxin c6 thé
két hop véi ADN trong phdi, da lam cho nhigu phdi bi chél &
ngay thir 7 sau khi ap Trimg ga thuong pham khong chi nhat
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mau mi con nhéd hon binh thudng va dé vé do 16p vd bi mong
di. S5 lwomg tinh dich va tinh trung clia ga tréng giam st 1o
rét dic biét ¢ ga Leghorn.

Nét diic trung nita trong nhiem doc Aflatoxin & vat nudi la
sur suy giam tinh dé khang ctia co thé v&i mam bénh. Ngudi ta
da ching minh rang néu vat nudi bi nhiem ddc Aflatoxin thi
tinh khang v&i bénh giam st rat 1on, ddc biét bénh cau tring
(Coccidiosis), bénh don bao (protozoa), Salmonellosis cung
nhur cic bénh truyen nhiém do siéu vi tring nhu bénh
Gumboro, bénh Newcastle; bénh giun san nhu bénh san la
gan, bénh do nam men Candida. Ly do la Aflatoxin gy tc
ché qua trinh mién dich tiép thu, do d6 lam giam higu lyc cia
cac vacxin phong bénh, tac dong nay nhu thé nio sé& dugc
nghién clu trén cac dbi tuong vét nudi.

3.5.1. Nhi?m déc Aflatoxin & gia cim

a) Bénh nhiém déc Aflatoxin o vit

Vit 1a vat nudi man cam ohit véi Aflatoxin 6 trong thic
an. Litu gay chét 50% dong vat (LD, & vit la 0,3 mg/kg.
nhiéu vy dich gay chét vit e théng bao. & Anh, 2 & dich
gay chét vit la do trong thirc in ¢d chira bot lac nhap tir Braxin
(Carnaghan, 1961). Bénh cling duoc phat hién thay & cac dan
vit nudi & Kénia, én tk}frc in duge b sung bot lac tir Dong
Phi, & bang Kerala An D¢ (Sivadas, 1968). Nhiém doc
Aflatoxin ctia vit ciing duge phat hién ¢ Viét Nam (Pdu Ngoc
Hao, 1992; Lé Thanh Liém, 1995...).



Vit bi nhi®m doc thudmg bé &n. cham phat trién, tiéng kéu
khong binh thudng, da chan va da diii bién thanh mau tim, r6i
loan vin ddng, co git, udn lung, ¢ thé dén dén chét.

Céc bién d6i co quan ndi tang cho thiy: co thé bi pha nhe
gan Xuit huyet sung to, rAn, mit sung, than sung va xuit
huyet ta trang sung va chlra dich 1 viem. Trong truong hop
cip tinh gan sung to, mau vang nhat, vang dat thé hay mau
xam nhat. Trong truéng hop man tinh, gan co lai, rin chic va
xuit hién cac hat, thi mat sung to, chiy méau & lach, thén va
dudi da.

Chc bién d6i vi thé dién hinh 12 thoai hda nguyén sinh
chiit dang khong bao, nhan té bao bj pha huy, 6ng mat dan ra,
xuit hién cac sgi viém, chdy méu lan tran thanh timg dam.
Biéu mo éng than ciing bi ton thuong, thoai hod € bao 6ng
lwom, cAu than teo, lam mét kh ning bai tiét

b) Bénh nhiém déc ¢ ga

V2 lich st phat trién clia bénh do Aflatoxin, ngudi ta ndi
dén vu dich gay chét 100.000 ga Tay (Turkey Disease) & Anh
vio nim 1960 (Blount, 1961). Ga bi nhi€m bénh bod in va
chét trong thdi gian 7 ngay. Nhiéu nguyén nhin da dugc tim
kiém nhu: vi tring, sidu vi trung hay cac chét doc kim loai
nhung déu khong thuyét phuc. Cudi cling da chiét tach dugc
trong lac nh@p tr Braxin v& [am thérc &n b sung cho ga Tay
nhitng chit ¢6 mau huynh quang xanh da trdi (blue) dudi anh
sang tia t& ngoai 365 nm bing phuong phap sac ky lép mong
(TLC). Tir d6, bénh nhiém doc Aflatoxin trong vét nudi lién
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tiép duoc cong bd trén pham vi thé gi¢i nhu & Tay Ban Nha
(Camaghan, 1962), Uc (Kohler, 1962), Hungary (Derzsy,
1962). Nhiéu vy ga bi nhiém doc Aflatoxin dugc phat hién &
An D9 (Char, 1982), Aflatoxin con gay thiét hai rat I6n cho
nén chin nubi gia cam & bang Timil Nadu (Bhat, 1978).

O Viét Nam, bénh ciing duge phat hién & cac trai chin
nudi gia cim gidng nhap ngoai (Pau Ngoc Hao, 1990, 1991,
1992, 1993; Le& Thanh Liém, 1995...).

* Triéu chimg ctia bénh

Ga bd 4n, giam ting trong, higu qua chuyén hoa thirc in
thip, gidm san luong trimg, sy phat duc clia gi méi va ga
tréng cham. Ty I8 chét thuong cao, dic biét phu thudc vao cac
yéu & "Stress” nhu ndng, am, ché do cham séc nudi dudng
kém va cic bénh truyén nhidm cong phat. Mic dé nhidém doc
Aflatoxin & gh phu thudc vio loai gidng va I tudi. Ga Tay
man cam nhét, sau d6 la gi Loi, gh Nhat, ga cong nghiép
nhap ngoai va cac giéng ga noi.

DAu higu quan sat th'z?'ly & cic dan ga nhiém doc Aflatoxin
khong déc trumg cho bénh, vi nhiéu loai bénh khac nhau ciing
c6 nhimg biéu hién tuong t. DE chin doan diing bénh, can
két hop cac yéu (5 tridu chimg, md kham va dic biét Ia phan
tich Aflatoxin ¢ trong thitc dn chin nuoi.

* Bénh tich dai thé va vi thé

Ngd doc Aflatoxin & ga ciing giéng nhu & vit v& bénh tich
dai the va vi thé. O thé cap tinh, bénh tich chi yéu 12 gan
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vang va sung. Trong cic truong hgp man tinh, gan bién thanh
mau xam hay vang xam va tré nén xo clmg.

Nhimg xét nghiém vi thé & gan cho thiy cac thuy gan bi
t6n thuong lan tran kér theo chiy mau, & bao gan thodi hoa
khong bao, thoai hoa hat va thoai hoa mé tuy theo ham lugng
Aflatoxin (bang 3.15).

Béng 3.15: Tén thuong gan ¢ gia sic, gia cim duye dn
thire 4n co chiia Aflatoxin (Wogan, 1966)

Tinh trang tén Bo | B& | Lon | Cou'| Vit | Vit | Ga
thueng con

Gian ong mat + + + - + t
T& bao gan sung to + + + - + + -
Hoai 1 cép tinh va - - + - + - -
chay mau s
Viém soi huyét man - + + ~ x + -
tinh

Trong nhim doc man tinh, t& bao gan truong to, nhin
simg, xuit hién nhitu dang phén bao giin phin, gian éng mit.

Lidu Aflatoxin bfm‘cﬁp tinh cling giy & ga do (Broiler)
cac bénh tich chung vé t6n thuong gan nhu: gan bién thanh
mau vang xam, chay mau cuc b, phat sinh cic difm hoai tir
tring va ting lugng m& gan. Té bao gan thoai hoa m&, thoai
hod khéng bao, nhan 15i 18n, gidn dng mdt va hinh thanh soi
huyét. Sy ting sinh t bio gan v t& bao éng mit nhim khic
phuc chirc ndng gan trong cac trudng hop man tinh, € bao bit
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mau kiem. Tron‘g qua trinh viém xuét hién cac bach cau don
nhan va bach ciu trung tinh.

0 ga Tay (Turkey), nhidm doc Aflatoxin a cép tinh KuAt
hién sy suy glam che tifu quan trong cac be gan. Sy tang sinh
Al tao chc tity quan xuiit hign nhidu & céc ranh ngang va ¢
xu hudng lan toan tiéu thuy. Phat sinh cac hat nho trong cic té
bao ai toan.

* Syy giam mién dich

Nhigm ddc Afldtoxm da c6 moi quan hé chit ché voi si
ting 1&n tinh man cam voi cac bénh truyen nhidm khac. O ga
do ¢ sy man cam v6i bénh cau tring. Ty 1€ ga nhiém
Salmonella cao hon khi ga bi nhidm doc Aflatoxin hoac tang
min cAm nhiém bénh viém tii Fabricius do virut (siéu vi
trung). O ga Tay duge dung vacxin phong bénh tu huyét tring
(Pasteurella multocida) da khéng c6 mizn dich khi thir thach
vdi ching gy bénh va tang tinh man cam véi bénh cAu trung
gay ra b0'1 Eimeria adenolides. Su suy giam mién dich trong

uwomg hop nhitm déc Aflatoxin dugc giai thich bing nguyén
nhan lam teo thi Fabricius, tuyén Thymus va lach. Sy hap thu
va glal trir sat bi gidm & ga do din dén thiéu mau, tong sb
bach ciu tang 1én.

* Thai tror va t6n dir

Trong co thé gia cim chi tdn du | luong nhd nhlmg nhanh
chéng duoc thai hoi néu nhu trong khau phan khong c6 them
Aflatoxin tiép tuc. O ga dd, chét thai trir cd ndng o cao. nhit
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& mé, gan, than. Aflatoxin B, dugc chuyén héa thanh
Aflatoxin B, va M, trong gan.

- Men gan NADP - Nicotinamid dinucleotit photphat - ¢6
thé phan giai Aflatoxin B, va B, thanh Cytopentenol va
Aflatoxicol. Aflatoxin B, bi dao thai qua mat va nudc giai
ciing nhu phéan theo ty 18 70:15:15 theo 6 déng phan B,, B,
B,.M,. :

Aflatoxin B, va M, la chit thai chinh, & ga Tay véi nong
d6 cao nhét & gan, than, mé va phan. Aflatoxicol cing la chit
thai chinh. Phan 16n cic cht thai trir khoi bigu md khi khong
con ngudn Aflatoxin tiép tuc. Chat selen cd thé lam giam doc
t& Aflatoxin do ching thiic diy lam ting ty 1& % Aflatoxin
dang lién Két.

& vit c6 s thay d6i cong thic bach cau do su bién d6i
nhan cia té bao bach cau, s suy gidm chirc ning ctia cac thuc
bao (phagocyls) va hé vong mac ndi md. Hoat lyc cta co thé
giam st & ga do, sw dap (mg mién dich t& bao gidm ca & ga ta
va ga Tay.

Mic du c6 sur suy thoai mién dich do Aflatoxin nhung
nhimg biing chimg xac minh van con nhiéu tranh cai trén ca 2
khia canh giai phan t8 chirc cac co quan 6 lién quan dén bach
cau va sy dap (mg mién dich chirc ning san sinh.

3.5.2. Nhiém doc Aflatoxin & lon
Lon rit mén cam voi Aflatoxin. Trong nhitng ndm 1970-
1980, tai S6ng Boi, Muong Hong, Té Hidu (Son La) di nd ra
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mdt s6 & dich lon bi ngd doc Aflatoxin trong thuc an, gay ton
thét rit 16n cho cac co s& chin nudi. Ngd bi nhiém Aflatoxin
B, ham fugng >1000ppb. Lon con va lon nai man cam nhét va
ty 1& chét rit cao (Nguyén Thi Thuan, 1984).

LD, ¢ lgn la 0,62mg/kg trong lugng co thé. Trong thirc
%n, Aflatoxin ham lwong tir 2- 4ppm cd thé gay bénh cAp tinh.
Litu 260ppb cho an trong nhidu tuan I& giy cham 16m, giam
tang trong va hiéu qua chuyén hoa thic an. Liéu 400ppb cho
an trong nhiéu tuan gay nhimg bién doi bénh Iy & gan.

* Triéu chimg bénh ly

D4u hiéu dién hinh trong nhidm doc Aflatoxin & lon rt
khé phan bigt v&i mot sb bénh truyén nhiém khac, déc biét Ja
bénh Leptospira va hu(mg didu tri chil yéu 1a ding khang sinh
nhu Streptomycin. D4t hidu quan sat duoc la sy suy giam
trong lugng, bo an hay 4n it, ti€u t6n thic an nhigu. Nét déc
trung 1a da vang, diic biét vung niém mac nhu mat, mii, sau
tai, da dui, ben v.v.. 1a nhimg noi d& quan st thay d6i mau sic
cia da. Nguyén nhan do gan bi t6n thuong, bilirubin tran vao
mau 1am xuét hién sic td vang & da. Nude tidu it, miu vang
vh c6 mui rat khét rét gidng véi mui nude tiéu trong bénh
Leptospira. Nguyén nhan con do ton thuong thian va lugng
. bilirubin trong nuéc tiéu tang. Poi khi cling quan st thiy cac
dau higu & phén. Phin mau xam, xam nhat do bilirubin khdng
duoce chuyén qua mat vao rudt gidp tiéu hoa. Phan ¢6 khi lan
mau. Tén thuong dai thé phat hién thiay chd yéu & gan, than.
Gan bi bién mau, tr& nén xam nhat, cd truong hgp mau vang
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nhat hay mau vang dit tho. Trong truong hop man tinh, gan bi
teo hay cung lai, sin sui do té chie xo phat trién. O gial doan
tlcp theo thuong xuat hién cac u hat ndi 1én trén bé mit cla
gan, Than sung to & giai doan diu, c6 mau vang d4t hay mau
xam nhat, sau do trd nén xo cimg, teo. Chirc ning bai tiét bi
anh hudng nghiém trong. Bénh 1y vi thé & gan cho thdy cac
dang thoai hoa va huy hoai t6 chiic. Chay méau o trung tam
tiéu thuy rat dién hinh.

* Bién doi 16 chiic va chite ndng sinh 1y, sinh hoa

Ciing nhu & gia cAm, nét dic trung cla nhiém doc giai
doan dau 13 gan thoai hoa md. Trong t§ chirc t& bao nhiZm
nhiéu hat md, tao mau sic vang nhat va rat dé v&. Thodi hoa
rat phd bién & chc vung trung tam. Nhiém doc thé min tinh,

thuong xuit hién céc t& bao gan khéng 13, nhan t bao dot bien
phat trién dang soi trong ndi éng va ting sinh mo Sng mat.

Cac bién d6i sinh hoa trong bénh nhiém doc Aflatoxin
ciing da dugc nghién clu. Sy sin sinh nhidu prothrombin lam
giam thoi gian d(‘)ng mau. Hoat d6 cac men sGOT va sGPT
ting leén d0 cic té bao gan bi huy hoai.

Proten tOng s6 giam do qua trinh sinh tong hop protem bi
4nh hudmg. Ngoai ra, cac thanh phan khac nhu t8ng s st lign
két, albumin, globulin, cholesterol, ure mau ciing bi giam.

Chuin doan nhi®m doc Aflatoxin khong thé chi dya vao
triéu chimg quan sat. Can phai tim kiem sy cO mat cua
Aflatoxin trong thirc an chén nudi. Néu trong khiu phin thixc
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dn co tir 500 dén 700ppb Aflatoxin, lon con theo me s& cham
16m do b stta me ¢6 Aflatoxin M.

O ton me thuong xuét hign vang da, 16ng xo. Ca lon me,
Ion choai va lon con déu rit dé cim nhigm.

3.5.3. Nhiém doc Aflatoxin & cac loai vat khac

a) O trau bo

Nhidm doc Aflatoxin & dai gia stc thuong it gap hon &
gia cam va lon. ‘Bo sita do duge an thirc an giadu protein nhu
ba lac, ba kho dau béng v.v... lugng Aflatoxin khong dn dé co
thé gay doc cap tinh. Tuy nhién 361 véi bo sita thi mic do
nguy hiém cfia thiic an c6 chira Aflatoxin 12 do sy dao thai
doc tH qua sita. Aflatoxin ciing co th& bi phan huy mot phdn a
da ¢d do hé vi sinh vat trong da co rit phong phu.

Vao nhitng ndm 1960 nhimg b€ non dugc an khau phén co
chira 15% bot lac nhap tir Braxin da c6 nhimg biéu hign cla
nhidm doc Aflatoxin, gan xo va gian 6ng mat. Nam 1962 mot
vu nhiém déc trong tir gy chét 4/16 bé. Triéu chimg va bénh
tich ciing gidng nhu trutmg hop trén, chu yéu la su pha huy té
bao gan va tang sinh éng mat. Mot be gia hon duge an khiu
phan c6 chia 2000ppb Aflatoxin B, da bi chét sau do. Gin
day, 12/90 be da bi chét do an phai thirc an ¢6 kho lac khi
phan tich chira t61 2230ppb Aflatoxin B, (Mc Kenzic, 1981).

Mot vy nhiém doc & bé do Aflatoxin ¢é trong thic dn da
dugc phat hién & Tay Ban Nha (Otero, 1982), 448 bé trong $0
.9532 ha vé béo da bi chét. Nguyén nhin do bé an ngd b
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nhiem nim c6 chira Aflatoxin B,. Bot ngd dem cho vit 3n da
gy chét 100% vit thir nghiém,

M& kham cac bé bi chét quan st thay bénh tich dién hinh
cla nhiém doc Aflatoxin: chay mau & wii mat, da day, rudt
non, rudt gia, tim va gan. Keyl va Boots (1971) da thure
nghig¢m biing cach bd sung cac ham luoug Aflatoxin thich hop
vao khau phin 4n cfia bd d€ xic dinh sy man cim ciia chiing
ddi véi Aflatoxin va kha ning gdy chét cp tinh. 50 bé non
dugc chia thanh 5 nhém, mdi nhém 10 con va duge dn khiu
phén ¢6 chira 1000, 700, 300, 100 vi 0 ppb Aflatoxin B,

K&t qua cho thiy & nhém in thiic in 6 chi 1000ppb da
¢6 2 trong 10 bé bi chét. Sau 59 va 137 ngay, gan ctia 3 trong
8 bé con lai bi ton thuong, gidm chuyén hoa thirc 4n. Ham
luong Aflatoxin 700ppb khong gy chét be trong thoi gian
nudi 133 ngay nhung giy tén thuong gan 2 trong s6 10 bé va
gidm chuyén hoa thirc 4n. O che nhém thi nghiém con lai, gan
b& khéng bj tén thuong nhung c6 biéu hign biéng an. Khong
phat hién thiy doc té tdn dur trong gan tham chi & ham heong
1000ppb. Nhur vay bé non ciing 12 déng vit min cim véj
Aflatoxin nhumg ¢ mirc do trung binh va ¢b thé chju dung
duge dén ham luong 300 ppb.

Bo sira 12 loai gia sic can dugc bio vé khoi bi nhiém déc
Aflatoxin ¢é trong thirc &n, b&i vi Aflatoxin B, sé& duge dao
thdi qua sira dang dong phan Aflatoxin M,. Céc (8 chirc quéc
t& va nhidu quéc gia da dé ra nhimg han ché v& ham luong
doc t6 trong thirc in ciia bo sita nhiim tranh duge méi nguy
hiém ctia Aflatoxin M, cho con ngudi. Cong ddng Chau Au
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(EEC) chi cho phép gi¢i han b1 da cua Aflatoxin B, trong
thitc in cho bo sita 1a 10ppb.

Nghién ciu kha nang thai qua sira cua Aflatoxin B, cho
thiy c6 t61 3,3% Aflatoxin B, duoc thai qua dLr(mg nay O dang
Aflatoxin M, (Keyl, 1978). Bo sl cling man cam véi
Aflatoxin, néu trong khau phan &n ¢ 500ppb Aflatoxin B, da
gay chim phat trién va giam chuyén hoa thirc an.

b) O citu

Chuwa thay c6 cong bé v& nhifm doc Aflatoxin & ciru. Ly
do ¢6 thé do ciu chi dugc in cd nén it-cd co hdi bi nhiém
Aflatoxin vi dbc t6 niy khong cd trén dong, trir nhimg
"~ trudmg hiop clru duge an thém khau phan vd béo ¢b chira bdt
vao mua dong.

c} O thé

Trudng hop thd bl nhiém doc Aflatoxin cung da dugce ghi
nhan (Ferban, 1981). Thod 13 loai vat rat min. cam voi
Aflatoxin. LDm 1a khoang 0.3mg/kg thé trong, twong duong
véi litu gay chét vit. Morisse (1981) da thr nghxcm giy bénh
Aflatoxin & thd va cho biét, néu trong khiu phan ian cua thd
chira 330ppb-Aflatoxin B,, tho bi chét sau 3 tuan thi nghiém,
ty & chét 18n 161 30%. M6 kham bénh tinh da xac nhan sy huy
hoai té bao gan.

d) Oca
Bénh Aflatoxin chi quan sat thiy & ca chin nudi tai cac
trai ¢a thwong '\ham C4 hdi min cam nhit d6i véi Aflatoxin.
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Thi nghiém cho thdy ligu LD,, & cA hdi ciing twong duong véi
O vit va thé. Ngudi ta cling giy cac u ung thu thyc nghigém &
cac hoi. Theo Sinnhuber va Wales (1978), luong doc td
0,5ppb trong khdu phan thitc an da 1Am ting mot cach co ¥
nghia cac trudng hop u ung thir & loai Mt. Mhastra. Ham
lucmg 20ppb Aflatoxin B, trong thirc an hang ngay c6 thé gay
chét, 36% truomg hop ¢6 u ung thu gan sau 12 thang,
Aflatoxin G, cling ham luong trén chi ¢6 thé gay cho loai nay
17% truong hop u ung thr gan sau 16 thang thir nghiém. Tuy
nhién cac loai cd hdi khic nhau ciing min cim khac nhau véi
Aflatoxin B,. Riéng loai ¢4 hdi Salmo aguabonita 13 hoan toan
khang lai véi Aflatoxin B. D cé nhieu vu nhifm doc
Aflatoxin "trong nudc’. Vao nam 1960, nhidu trudmg hop
nhiém doc & ca duoc phat hién tai My. Bénh nhi2m déc kidu
nay la do thitc dn cia ca chira bot hat bong bi nhiém Aflatoxin.

Nhimg vu chét ca wong tr da duge néi dén trong cac tu
ligu tir nhitng ndm 1936. Vi viy, dé tranh thiét hai c6 thé nudi
nhitng giéng khang véi Aflatoxin hodc cin chi ¥ 5 khau
phén 3n clia ching.

3.6. ANH HUONG CUA AFLATOXIN DEN CAC CHI
SO SINH LY, SINH HOA VA SU TON DU DPOC TO
TRONG MO BAO

3.6.1. Anh huéng cda Aflatoxin B, dén céc chi s6 sinh
ly va sinh hod
Trong chén nudi cong nghiép nguoi ta ludn chi ¥ t&i mau

sac cua thit va trimg, ddc biét 12 mau vang cha da va mau do
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cla long do lrung Cac nha shn xudt dd str dung cac chit 1ao
mau co chira sic & (nhu caroten) ae tao ra cac san pham co
mau hip dan bing cach dua chiing vao thirc &n.

Néu trong khiu phén in c6 chira Aflatoxin B, sé gay ra su
giam st cac sdc & d6, dac bidt & ga do. Phuong thire tac ddng
cua Aflatoxin t&i qua trinh trén rit phuc, tap song co the thay
Aflatoxin da irc ché qua trinh chuy@n hoa vi lam mat cac sic
t& mau ngay trong niém mac duomg tiu hoa, trong huyét
thanh va trong gan hon la lam mat ching & da. Anh hudng
ndy con nghiém trong hon khi trong khiu phin in ngheo chét
dinh dudmg nhu protein, lipit, axit tanic, hodc thieu vitamin D,
vi Riboflavin. Sy ¢in bing men tuyén tuy bi anh huéng 1am
giAm men tiéu hoa tinh bot Amilaza va Lipaza, do d6 trong
cac truomg hop nhim doc Aflatoxin trong phén cb nhlch mo
(Steatorrhea).

Fl

Nhiém doc Aflatoxin gay giam luong hdng cau, thiéu mau
v “giam thé tich cic ¢ bao him hinh, giam tong 56
hemoglobin. Thé tich cac tifu cau gidm nhung ham lwong
hemoglobin tidu cau khong giam. Anh hudng cha Aflatoxin
con thé hién qua sy giam ham luong prolem toan phan ting
56 bach ciiu va ting hoat luc men gan chii yéu [a sGOT.

Nghién el cha Chu Vin Thanh (1997) trén vit con |
ngay twdi. Lé Thi Ngoc Diép va Nguyén Hiw Nam (1998)
trén ga 1-49 ngay {di nhidm doc Aflatoxin déu cho thay sur
suy giam cac thanh phan hitu hinh trong mau, nhét 13 héng
cu va protein toan phan.‘ Mitc d6 suy giam dic biét nghi€ém
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trong ¢ vit duge dn khiu phan co6 chira 1000ppb Aflatoxin B,

(bang 3.16 -

3.17).

Bing3.16: Anh hudng ciia Aflatoxin B, déi véi mét s6
thanh phan Imyet hoc ¢ vit con (super meat) 12 ngay tudi
(Luan van Tién si Khoa hoc ctia Chu Vin Thanh, 1997}

Thanh phan Ham lugng Aflatoxin trong thiic &n (ppb)

mau 0 10 26 39 78 180
Héng cau 3,7¢£0,2) 3,66t 3,78+ 3,14+ | 3,94+ |2,82041
(trleu!mm } 0,11 D 15 0,28 0,26
Bach cau 184+ | 1824+ | 20 +1 12 1648+ | 21,4+ | 236+
{nghlm’mm %) 0,13 2,78 2,18 0,78 0,15
Hamluong | 13,56+ | 1262+ | 11,74 | 1216+ | 7,96+ | 688=
huyét sac 18 0,5 0,18 01 0,13 0,52 0,61
(Hb} (mg%)
Lambacau | 49,12 |’ 46,56 47,6 41 42,4 40
(%)
Men gan 26,4 + 286+ |206+3,1] 61241 123 ¢ 1804 £
sGOT {UA/h) 7,98 6,45 14,1 1 53,94 76,6
Men gan 6,18 = 3,62t 534+ (72+1,68 584+ (63128
sGPT (Uilih) 0,09 0,53 0,76 0,83
Protein tean 328+ |3,79+02
phan (g% 0,13
Alburmin (g%) 1 710,12 1,66+

_ 0,03
Globulin (g%} 1,95% 211+
0,15 0,18
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Mic dit & ga, su man cam véi Aflatoxin & ga thip hon &
vit, song theo nghién ciru cia tac gid Lé Thi Ngoc Digp va
Nguyén Hiru Nam, ham luong 200ppb va S00ppb Aflatoxin
B, trong khdu phin thirc dn da gay nhidu bién d6i vé cac chi
tiéu huyét hoc & ga bi nhidm doc.

Bing 3.17: Bién doj thanh phan huyét hoc ¢ ga thi nghiém

nuéi tir I - 28 ngay tudi
(Lé Thi Ngoc Diép va Nguyén Hiu Nam, 1998)

L& thi nghiém(ppb AF) .
] L) | (200} | 111 (500)
Chi tiéu
Ham lugng dudng huyé&t (mg%) 165,8 130 123
Protein toan phan {g%) 3,68 2,78 1,83
Men sGOT {U/]) 135 194 198
Men sGPT (U/]) ’ 6,0 8,34 9,0
Ty s A/G 1,02 0,74 0,62
Lam ba cau (%) 52,47 | 50,38 40,5

Sy thay d6i dugce cha ¥ diic biét béi su giam sit g;é lugng
protein toan phin va ty s6 A/G.

O céc thi nghiém khac cling cho thiy nhimg két qua ghn
ging véi céc thi nghidm cha céc tac gia trong nude.

3.6.2. Ton du Aflatoxin trong md bao

O ga d&, néu trong khiu phan c6 chita Aflatoxin, sau 72
gio phan 16n chat doc va chét phan giai duoc thai qua méit va
phan. Ngudi ta da phat hign duoc Aflatoxin t6n dur trong gan,
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than, co va trimg. O ga mai dé, sau 7 ngay 4n khau phan thirc
in c6 Aflatoxin B, ¢6 thé tim thiy doc t& trong trimg.
Aflatoxin c¢6 thé phan tan nhanh chéng trong biéu mé. Ca
Aflatoxin B, va Aflatoxicol ¢ thé con ton tai sau 7 ngay tir
khi loai b thirc dn c6 chira Aflatoxin.

Nghién clru cia nhiéu tac gia cho thiy, sy ton du cuia
Aflatoxin trong co, trong gan, thin da dugc xac dinh. Tuy
phan tich cua tac gia con ¢d nhigu diém khac nhau, song déu

cho thiy ¢ sy tdn du va né phu thudc vao ham lugng
Aflatoxin siic vit bj nhidm (bang 3.18).

Bing 3.18: Ton dwr Aflatoxin B, trong mé bao vit nuéi
(Johanna Fink - Gremmels, 1989, Tai li¢u tong hop)

Vat Ham lugng o Tén du (ppb)
AUdi Aflatoxin trgng | Chat ton du .
thiic &n Gan Than Co
Aflatoxin B,
AfB, 032702 | 03 0,2
100-400ppb AM, 20 |01-02| 0,04-04
250-417ppb 513:32 12220
_________ AR . O o
Lon | 40000 30 | 10 | oo
662ppb 097 1 027 |, 0.07
273ppb  AlB, U RO S
Aftatoxin B b AIB, 0,1 0.6 0.4
fiatoxin B, bt AB, 0,15-0,26 | 1,1-26| Kxp
nhiém trong thifc | - sy 05117 | KXB | KxB
an ty nhién Aflatoxicol 0,1-0,2
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Vvat
nubi

Ham lugng
Aflatoxin trong
thic an

Chalt tén du

Ton du (ppb)
T

Gan Than

Bé

Aflatoxin B, bi
phiém trong thic

M.Ajs;u

AfB,
AfM,

ARM,

0,05
0,1

Ctru

Aflatoxin B, 360
mg/kg TL

AfB

1

Gia
cam

Aflatoxin B,

5000pp

15000

Trimg |

Aflatoxin B,

56 ligu nay cua nhidu thc gia khac nhau nhu: Jacobson (1974), Petterson
(1984), Haid (1973), Kabilka ( 1986), Kuiper - Goodman (1987),
Leibetseder (1985), Truckness (1985); Wolzak (1985),Yonova (1985) .v.v.
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Chuong IV

PHONG CHONG NAM MOC
VA BOC TO NAM MOC

4.1. PHUONG PHAP PHONG CHONG NAM MOC

Phong chéng su phat trién ciia nim méc nbi chung va
nam moc sinh Aflatoxin ndi riéng la bién phap quan trong
nhat nham ngin chin sy giam gia i dinh dudng cua thikc dn
ddng théi ngan chan sur phat trién clia doc 6.

C6 nhidu phuong phap phong chdng nam mée:

1. Phuong phép phoi siy d€ lam khé.

2. Phuong phap dung hoa chét d€ e ché sy phat trién cia
nam moc.

3. Phuong phap sinh hoc.

4.1.1. Phwong phap lam khd tuy nhién
Pay la phuong phap dugc ap dung lau doi trong qua trinh
bao quan hat.
~ Hat ngt coc sau thu hoach thudng cd @ am rat cao, vi du
ngd cb thé tir 35-45%. Do d6 phai tim cach giam d6 4m cla
hat xudng mitc t6i da d€ cat giit. Con dudmg don gian nhit 1a
phoi kho, loi dung ning lugng anh sang mit troi. Néu ngd hat
dat duoc dd am < 13% trude khi bao quan s& 1a 1§ thudng, vi

148



& d6 ndm mbc khong tim thiy diéu kién phll hep dé phat
trién. O nhitu noi do didu kién thu hoach khéng thuan 1oi cho |
viéc sir dyng nang luwong mit troi, ngudi ta ding phuong phap
siy nhan tao. Tuy nhién ci phuong phap sy nhan tao va sir
dung ngudn ning lwgng mat troi déu ton tai nhimg nhugc
diém sau:

- Trong vu thu hoach déi khi khong ¢6 anh sang mit troi
‘hoiic trdi mua nhidu ngay Jam cho vidc phoi hat gip kho
khan. ; '

- Sy nhan tao chi phii hop véi s6 luong Ién hay san xuét
tip trung, khong hoic it phii hop véi sin xuét nhé ca theé.

4.1.2. Phuong phap str dung hoa chét
. Ngudi ta da st dung nhidu hoa chit it doc hai hodc vo doc
€ (rc ché sy phat trién cla nz’im méc Cac loai axit va mudi
cta ching nhu sorbat, proplonat va benzoat tr [au da dwgce su
dung trong thworng mai. Ngoai’ ra dﬁ Shr dung mdt so cac chét
tach tir thio mbe, cic khang sinh. lGng ho'p nhu Natamycm co
thé trc ché su phat trién clia ndm méc & cac nong dd thap
Higén nay trén thi truong <6 ban nhidu loai ché pham
chéng méc cho hat, diic biét cho cac nguyén llcu lam thic dn
cua gia sic: '

- Myco-block ciia hing BIAKON. N.W'Bé:l_gzium
- Mold-Nil™-Dry ctia hiing Nutri-ad Intérnational BVBA.
- Mold-Zap ctia Alltech, inc. '
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Cac ché pham nay duge phdi ché cb cac axit hiru co trong
thanh phn cta ching, chi yéu 13 canxi propionat, sorbat va
axit citric.

Mot s6 cac loai huong lidu va gia vi cling duge st dung
trong bao quan chdng mde nhu ciy dinh huong, cay qué, mil
tac, hat tidu, toi, tinh diu cam, chanh, chét chéng oxy hoa

V.V..

a) Axit sorbic

Axit sorbic va mudi sorbat da dugc phép sir dung rong rai
trong bao quan thuc phim chéng ndm méc. Axit sorbic ¢6 sin
trong tu nhién, dic biét tong ciy Askberries, cling co thé
duoc tdng hop hoa hoc. Nhuge difm cua axit sorbic 13 tinh
hoa tan kém, vi vy dang muéi kali duge st dung nhiéu hom
do hoa tan t6t. Axit sorbic chi hoa tan dugc 0,15% trong
nudce, con kali sorbat hoa tan 161 58,2%. Nhung tac dung
chéng ndm méc clia cac mudi sorbat kém hon axit sorbic. Vi
vdy, thdng thudng axit sorbic va muéi kali sorbat dugc phdi
hop v&i nhimg ty 18 thich hop dé chéng ndm mdc trong bao

quan.

Bandelin (1958) da nghién ctu kha niing trc ché ndm méc
ciia axit sorbic va nhan thiy ndng do téi thidu tc ché 12 0,02%
d6i véi Alternaria solani va 0,08% ddi véi Penicillium
citrinum va Aspergillus niger. Nong d6 nay thip hon nhiéu so
véi axit benzoic va axit propionat (bang 4.1).

150



Bing 4.1: Nong do ax;t toi thiéu irc ché mét 56 loai
niam méc (Bandelin, 1958)

[ - Néng d6 (¢ ché 15i thidu chia cac loai ndm (%)
Hop chat Alternaria Penicillium Aspergilius
solani cittinum niger
Axit benzoic 0,15 0,2 0.2
Axit propionic 0,06 0,08 0,08
Axit sorbic 0,02 0,08 0,08

Ngudi ta da thi nghigm kha niing clia axit sorbic va mudi
sorbat chéng ndm méc, déc biét 13 cAc loai ndm san sinh doc
t& nhu Aspergillus, Penicillium v.v... Udagawa va cOng sy
(1977) nghién clu tic dung chdéng nAm méc clia kali sorbat -
trén 5 mirc khac nhay duge nhim 3 loai ndm 13 Penicillum
expansum, Aspergillus niger va Rhizopus stolonifer. Lugng
kali sorbat duge dua vao thi nghiém la 0,01; 0,025 vi 0,05%.
4 trong 5 loai da khéng ¢4 ndm moc trong sudt thoi gian thi
nghiém & ndng do 0,01-0,025%. Thit nghiém véi Aspergillus
flavus (loai nAm sin sinh Aflatoxin) cho thz‘iy, kali sorbat &
nong do 0.05% (50 ppm) chi ic ché duge 2% sur phit trién
clia nAm vi 10% kha nang sinh Aflatoxin, ham luong 0,25%
(250 ppm) e ché 10% nim phat trién va giam kha nang san
sinh Aflatoxin t&i 46%. Ciing ¢ nong d6 nay (250 ppm), tc
ché (&1 20% Penicillum cyclopium.
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Masimango (1979) da nghién clru tac dong cta mot sb

loai hoa chét chéng nim Aspergillus flavus va nhan thdy axit
* sorbic va kali sorbat néng do 1% da e ché duoe hon 50%,
con ham lugng 0,1% chi lam gidm chiit it sy san sinh
Aflatoxin (bang 4.2). Bullesman (1979} ciing di nghién ciu
anh hudng cua potasium sorbat ddi v&i nam Aspergillus
parasiticus, Penicillium commune va P. patulum trong méi
truomg 1ong. Luong mudi sorbat st dung 1a 0,05; 0,1 va
0,15%. Két qua cho thay A. parasiticus bi ¢ ché phat trién
manh hon 2 loai nim kia. Néng d6 0,05% sorbat da kéo dai

.. . - Fa . £ s s A #
thot gian {rc ché A. parasiticus gap doi so vdi doi chimg.

Bing 4.2: Anh hudng ciia mét sé hod chit chéng méce
ngdin cin s phét trién va sin sinh Aflatoxin
{Masimango va cfng su, 1979)

. Néng dd st dung va kha nang Uc ché (%)
Hoa chat

1% 0,5% 0,1%
Kali sorbat 96,5 58,5 6,5
Axit sorhic 97,1 57.8 10,2
Canxi propionat 331 - -
Canxi propionat 52,3 49,2 -
Natri benzoat ‘23',2 - - -
Axit benzoic 23,6 - | -
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o] ndng d6 0.1% thdi gian (e ché kéo dai gap 3 1an so voi
déi chimg. O ndng dd 0,15% (e ché hoan toan sur pht trién
clia A. parasiticus. Ciing theo thong bao cia Bullerman, ca 3
loai ndm mdc duoe thir nghiém trén da khong cé kh nan g san
sinh doc t6 trong méi truomg nudi ciy.

b) Axit propionic

Axit propionic ¢iing duge sir dung rat rong rai trong bao
quan thyc phidm va thic in gia sic d& chdng mdc. Thudng
ding dang mudi nhu natri propionat hay canxi propionat. Axit
propionic la mot cht 18ng gidng nhu daw, ¢6 vi chua hoi cay
va ¢4 mii khé chiu, cé thé hoa tan trong nudc va cic dung
maoi hivu co nhu ruqu, ete, cloroform.

Thc dung chéng mdc cha axit propionic va cac mudi ciia
né da dugc nghin ciru. Két qua cho thiy dang natri
propionat va axit propionic ¢6 tac dyng tdt hon canxi
propionat. Canxi propionat & ham lugng 0,5 va 1% chi bao
vé duge miu khdi mébe trong pham vi 1 tuan, trong khi do
natri propionat va axit propionic néu cung nong 46 cb thé
bio vé mau khdi mée trong 17 tudn. Bandelin (1958) nhén
thdy & ndng d6 0,06 vi 0,08%, trong mdi trudmg ¢d pH = 5,0
axit propionic ¢o tic dung (rc ché nhiéu lodt nam moc bao
gbm nhoém Aspergillus. Gosloromoki sir dung axit propionic &
ndng 46 0.3% giir duoe hat mach ¢6 ham lugng nudc 18% va
239% khoi bi hu hong trong thdi gian 5 thang. Ham luong axit
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0.1% c6 thé kim ham sy ndy mam clia bao tr ndm méc.
Nhung nghién cru khac lai cho thiy, ndu st dung axit
propionic & ndng dd 0,8% cd thé chéng mdc cho hat ¢6 ham
luong nide téi 20%. Trong cac mau thi nghigm véi cac ham
lwong trén day da khong thdy Aspergillus flavus va ddc to
Aflatoxin.

Vandegraft (1975) & thi nghiém sir dung 1% axit propionic
bao quan ngd bi nhiém Aspergillus flavus, A. parasiticus,
A. ochraceus, Penicillium viridicatum va nhén thiy d3 {rc ché
hoan toan 4 loai nAm trén va su san sinh doc t6 cia ching trong
th&i gian 29 tuan. Trong khi d6 & mau d6i chimg, A. ochraceus
vi A. parasiticus phat trién rit manh. '

Theo Stewart (1977), axit proplomc 8 ndng do 3-4
mg/ml d3 e ché sur phat trién coa nim va sur san sinh bao tu
trong mdt truomg 16ng (bang 4.3). Tuy nhién & nong do 3
mg/ml, bao tr nim méc vin con co thé phat trién duogc.
Masimango nghién citu anh hudng clia canxi propionat dén
kha ning san sinh Aflatoxin ctia A. parasiticus. Ho nhén thiy,
axit propionic 0,5% va 1% da lam giam 52,3% va 49,2%
Aflatoxin, nf‘ing dd 0,1% khoéng (¢ ché duoc sur san sinh déc
t6 trong méi trudng nudi cdy. Canxi propionat 1% chi han ché
dwoc 33,1% lugng Aflatoxin san sinh ra; cdn ham luong 0,5%
va 0,1% khéng c6 tac dyng.
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Bing 4.3: Anh hudng ciia axit propionic dén sy phét trién

va san sinh Aflatoxin cia Aspergillus parasitic

us NRRL

2999 trong méi truong léng ¢ 28°C vapH=4,5

(Stewart, 1977)

Axit Trong iuong kho clia hé sgi ndm {mg)

propionic ] ‘ ‘ ‘
(mg/mi) 0 ngay 2 ngay 6 ngay 10 ngay

0 0 776 1573 1007

1 0 336 1562 1005

2 0 0 1341 1337

3 0 0 0 0

4 0 0 0 0

I

Miic du axit propionic va céc mubi cia nd cb tac dung rt
t6t dé phong chéng su phat trién ctia ndm mbc va sy san sinh
cac doc t6, nhung trong cong nghiép thyc phim cing it duoc
str dung, cha yéu trong cong nghiép shn xuit banh mi. Ngay
nay, chc chit nay dugc dung nhigu trong bdo quan thic dn
chiin nudi, dic biét la cac loai hat, dudi dang két hop gifra cac
mudi cua axit propionic va cac mudi cha cla axit sorbic, axit

citric v.v...

¢) Axit benzoic

Axit benzoic 1a chét thong dung trong cong nghiép thuc
pham dé phong chéng nam mbe, tdn tai dudi dang tr do va
dang két hop nhu mudi natri benzoat. Tac dung khang nam
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ciia axit benzoic chil yéu trong méi trudmg axit, it ¢d tac dung
trong méi trudmg trung tinh.

Axit benzoic d3 dugc thir nghiém dé xac dinh nong do
khang nim tr 0,05-0,1%. Theo Badelin, ndéng do mudi
benzoat can thiét dé ngan chan nam méc phat trién 12 0,15%
véi Alternaria solani 0,2% v&i Penicillium citrinum va
Aspergillus niger. Uraih (1977) nhén thiy kha ning san sinh
Aflatoxin clia Aspergillus flavus bi giam xudng dang ké khi
cé mit clia axit benzoic va natri benzoat. Sy giam ham lugng
Aflatoxin tuong ng voi sy ¢O mat cua ham lugng benzoat. O
néng dd 0,8% (8 mg/ml), axit benzoic va natri benzoat khong
ngin can duge sy san sinh Aflatoxin. Cac tac gia ciing déu ghi
nhin sy giam va lam cham qua trinh hinh thanh bao tir cha
Aspergillus flavus voi sy ¢4 mat cua axit benzoic va natri
benzoat.

Anh hudng axit benzoic vi natri benzoat doi voi sur hinh
thanh Aflatoxin trong moéi truomg nuo! ciy Aspergillus flavus
(mg/25mil moi truong)

Masimango ciing di nghién ciru tac dung cta axit benzoic
v&i kha ning hinh thanh Aflatoxin va nhin thiy, axit benzoic
va natri benzoat néng a6 1% da (c ché dugc 23,6% nidm mdec
va 232% sy san sinh Aflatoxin. O ham luong 0.5 va 0,1%
khong c6 su e ché ndm mde san sinh doc 16.

Gin day Chipley va Uraih (1980) d4 tim hi€u anh hudng
ciia mot sb ham luong axit benzoic dén sy san sinh Aflatoxin
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clia 2 loai nim Aspergillus flavus va A. parasitius. Ho cho
biét, ham lwong 2,5mg (0,01%) ciia O-nitrobenzoat hoac
P-aminobenzoat trong 25ml mdi trudng da thic day su phat
trién cha Aspergillus flavus nhung lam gidm su hinh thanh
Aflatoxin. Cling O nong dé nhu vay thi ethyl aminobenzoat
han ché sy phat trién cia Aspergillus flavus nhung lai thic
day sinh tong hop Aflatoxin.

& litu Smg (0,02%) ethyl benzoat trong 25ml moi truong
nudi cly da lam gidm sy phat trién cha Aspergillus flavus va
ngan can hoan toan su san sinh Aflatoxin.

d) Mt sé khing sinh

Natamycin (Pimavicin)

Natamycin c6 tac dung i ché nim mobc, khong cd tc
dung d6i voi vi khuan. Natamycin khong duoc phép dung
chéng nidm méc trong thyc phim & My song lai duge cic
nudce & chau Au st dung Thubc ¢6 thé e ché nhidu loai nim
méc & ham luong rit thip. Shahani thong bao, & nong dd
0,05% (50 ppm) bao quan chdng mdc cho hat duge tir 1 dén
5 ngay. O ndng 4o thip 1 ppm Natamycm co thé (e ché
nhidu loai Penicillium. Tuy nhién, phai i nong do 100 ppm
méi ngin can dugc sy phét trién clia Aspergiflus flavus
(Ticha, 1975).

Thi nghiém cia Shahani cho thdy & ham tugng Natamycin
thap homn da (rc ché duoc s phat trién va san sinh doc to coa
Aspergillus flovus v A. ochraceus (bang 4.4)
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Bidng 4.4: Tdc dung trc ché sur phit trién vi san sinh déc t6
ciia Natamycin doi voi Aspergillus flavas NRRL 3000
va A. ochraceus NRRL 3174
(Shahani, 1973 Shahani va Goldberg, 1972)

Ham lugng | Aspergillus flavus (% U ché) | A. ochraceus (% Ue ché)
Natamyein | phathisn | Sinh déctd | Phat hién | Sinh déc t6
0 0 0 0 0
1 0,3 25.0 16,0 93,2
10 37,8 62,0 46,0 100,0
50 71,4 99,0 52,2 100,0

]

Nghign ciu cha nhidu tac gid khac ciang cho thay
Natamycin c6 thé ngin can sy hinh thanh cac doc t6 cia ndm
Penicillium trén moi truvorng nudi cay nhén tgo. Tac dung frc
ché sy san sinh d6c t6 cha thudce manh hon so v&i ie ché phat
trién clia nim méc.

V& anh huéng cla Natamycin d6i véi nAm méc moc trén
nhiéu logi format khac nhau, Shahani cho biét ndng o 0,05-5
ppm lam giam sy hinh thanh bao tir cda Aspergillus
parasiticus va Penicillium patulum. Khi format duoc nhing
vao dung dich 0,1-0,2% Natamyecin, nhidu loai nim méc di
khong phat trién duoc. Aflatoxin khong dugce san sinh ra hoic
& ham luong rat thip khéng db d€ phat hién.

Mot 56 loai khéng sinh khac nhu Bongkrekie axit va Nisin
cling c6 tac dung chong ndm méc. Bongkrekie axit dugc tach
tir méi trudng nudi ciy Pseudomonas coccovenus.
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Nisin & ham lugng 5 va 125 ppm da irc ché sy phat trién
cia A. parasiticus.

e) Thdo méc va gia vi-

Rit nhigu lodi thao mdc co tac dung chéng nim méc.
Theo cong bé cha Buchaman, cay que (Cinamon) c6 tac dung
ngin cn s phat trién cla ndm méc Alternaria, Penicillium

va Aspergxlluq Hat ti€u, hanh va dinh huong ciing cé tinh
khang nim nhimg yéu hcm

_ Bullerman (1579) phat hién thiy sy san sinh Aflatoxin
clia nim Aspergillus paras1tlcus trong nhidu loai banh mi
khac nhau nhur mi den, tring. Tuy nhién da tim thay rét 1t
hoiic hau nhu khéng c6 trong banh mi mau nho ¢é chira que
Két qua phan tich Aflatoxin cho thiy & cac loai banh mi d&u
¢6 chira Aflatoxin trir banh mi mau nho 0 ham luong qué
0,02% da gay e ché phat trién clia ndm méc t6i 31% va sur
san sinh Aflatoxin gidm tir 25-97% trén moi truomg nhan tao.

Bing4.5: ;_4’11!1 huvong cia qué dén sir phét trién va sén
sinh Aflatoxin cia A. Parasiticus NRRL 2999 trong méi
fruomg Yeast sau 10 ngay ¢ 25°C

Ty 18 (¢ ché (%)

Ham fugng qué (%) — ; .
: Suf phat trién Sy san sinh Aflatoxin
0 0 0
0,02 - 16 25
0.2 23 57
2 31 97
20 100 100
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Monozumi nghién ¢t thanh phan hoat chét ciia cly qué
da cho biét methyloxynamaldehyde ham lugng 100 mg/ml ¢6
tac dung (rc ché hoan toan sy phat trién cia A. parasiticus va
A. flavus. Ligu 200 mg/ml hoat chit trén Gc ché su phat trién
cia A. ochraceus vi A. versicolor, néu sir dung lidu 624
mg/ml ¢6 the Gc ché i 90% Aflatoxin B, duoc san sinh ra
(bang 4.5).

Khi nghién ciu anh huéng cta 13 loai hop chét tir thao
moc va 7 dd gia vi khd duoc ban trén thi trudng han ché str
phat trién vi sinh doc 6 cla nhidu loai nim Aspergillus,
Hitokoto (1980) ciing nhan thiy qué c6 tac dung nhat. Téi,
dinh huoug, hat tiéu Giamaica tic ché hoan toin su phat trién
ctia nhidu loai nim méc, nhung nhiéy loai gia vi va thao mdc
khéc chi @c ché duge sir san sinh Aflatoxin. Thymol chiét tach
tir ¢6 xa huong, engome tir dinh huong & nong @6 < 0,4 mg/mi
c6 the {c ché hoan toan su phat trién clia Aspergillus flavus
va A. versicolor. Lidu 2 mg/ml methanol chiét tach tir hat anit
ciing cé tac dung nhu viy déi véi cac ching ndm méi thir
nghiér. Buchaman ciing cong bé & ham lvong 500 mg/mi
thymol tic ché hoan toan sy phat trién cia A. parasiticus.

Nhiéu nghién ciu khéc cling cho thy cay gia vj thuomg
¢6 tac dung nhiu dén e ché sy hinh thanh Aflatoxin hon 13
(rc ché su phat trién cia he soi. Nong d6 > 5% dinh huong da
(tc ché hoan toan s phat trién va san sinh Aflatoxin. Néng do
2 5% bac ha, thi la Ai Cap va 10% cita hat ticu bic den da
ngan chiin dugc s san sinh Aflatoxin,
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f) Tinh diu

Mot sb loai tinh dau cé tinh khang ndm. Nong d6 0.2%
tinh diu cam ¢6 thé @c ché hoan toan sy phat trién cia A.
flavus. Tinh dau chanh & ham lugng 0,3-0,35% da lam cho
ndm A. flavus cham phat tricn va giim san sinh Aflatoxin.
Cac tinh dau khac nhu Mentha arvenis va Mentha piperita
cling ¢6 tac dung chéng nim mdc rit tét, dic bit la nim san

sinh doc té.

g) Cic hod chit bio vé thuc vit

Dichlorvos 1a thudc bio vé thuc vat nhém photpho hiu
co. & ham luong rét thép Dichlorvos da c6 tac dung Gc ché
nam mébe. Thude tac dong manh dén kha niing tao doc t6 clia
ndm A. flavus va A. parasiticus, néu sir dung 200 ppm di (c
ché 161 98% Aflatoxin sinh ra & trong mdi truong l6ng, nhung
chi han ché duoc 5,6% nam mdc phat trién. O ham luong thap
hon (10 ppm) (¢ ché duoe 2,4% nAm méc, nhung giam duoc
96% Aflatoxin (Hsieh, 1973). Dichlorvos ciing anh huong
dén sy hinh thanh doc t& tir cic nAm khae nhu Penicillium,
Fusarium. Ciing & hdm lugng 20 ppm, Dichlorvos ic ché
dugc nam Fusarium roseum va F. graminearum san sinh
zearalenon (Rao, 1973). DE ¢6 thé tic dong dén nam A.
ochraceus thi can luong Dichlorvos 16n hon. O ham lugng
100-300 ppm Dichlorvos lam giam 11-18% nim phat trién
va giam sinh tdng hop 50-74% Ochratoxin. Dichlorvos con
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e ché sir hinh thanh patulin va cotrin, ham fugng 100 ppm
han ché 50% sy phat trién cla Penicillium patulum va giam
sy hinh thanh patulin tdi 89%. Ham luong thap Dichlorvos
(1 ppm) khdng han ché duoc ndm nhung lai gidm sy hinh
thanh patulin &1 36,2%.

* Naled

Naled ciing la dong phan clia Dichlorvos. Khi sir dung
Naled & nong d6 0,01% da e ché hoan toan sir phat tricn cla
Fusarium graminearum va sy hinh thanh zearalenon. Ngoai ra
con duge dung dé chéng nadm mdc va su hinh thanh doc td
trong ngd hat.

* Methy! bromide

Methyl bromide (CH,Br) 1a mét chat chéng méde dbi voi
nim dit v con tring ¢ hat. Ngudi ta da nghién clu tac dung
ciia methyl bromide d6i voi nhizu lodi pAm mdc nhu A,
parasiticus va P. ruben & gao. () ham luong 30-40 mg, methyl
bromide c¢6 thé tigu diét 10*-10" bao t nim trong 1g ngé. Cac
loai nAm sinh d6c té nhu A. flavus, A. ochraceus, P. citrinum
cling hoan toan bi tiéu diét boi methyl bromide. Mot 5O cong
trinh cho thiy néu ding chat nay lieu 120 mg/lit (0,012%) thi
trong 4 git diu 100% céc bao tir nam bj diét.

* Methyl! xanthine

Cac methyl xanthine ty nhién c6 trong cac loai hat cling

c6 tac dyng chéng ndm. moc. Nhigu nghién ctu cho thay

162



cafein & ham lwgng 0,1% (c ché ¢d tinh chon loc cac loai nAm
méc. Cafein ciing {ic ché sy phat trién cha A. flavus va san
sinh Aflatoxin. O ndng do 0.05%: 0,07% va 0.2% cafein lam
giam si phdl trién clia nAm moc tuong (mg la: 18; 84 va 83%.
Ciing ¢ nong do trén, su san sinh Aflatoxin da bi giam thap
dang ké.

Hat ca phé con xanh duge lam mét hoat chét cafein van co
tac dung han ché nim A. flavus sap sinh doc t&. Cac methyl
xanthine duge tim thiy trong coca cling ¢ tac dung khang
ndm va san sinh doc t6. Theophylin ham lugng 0.8% trong
moi truong nudi ciy tong hop Gc ché duoc 54% Aflatoxin do
A. parasiticus san sinh. Theobromin cling da duge tht nghiém
‘nhung khong thiy cb cac tac dung trén.

h) Anh huvng cija oxy dén sy phat trién cia nim

Nim moc giam phat trién voi nong do oxy la 0,1% va
21% 1a CO, nhumg khong ngan can dugc sy phat trién. Hé
nim mbc cé su phat trién khac nhau tuy theo dd am va nhigt
d6. & do am 80% va nhiét 46 25°C thi Penicllium phat trién,
30°C thich hop véi Aspergillus, Euroticus & 35°C va Mucor
G 45°C.

Nhidu thi nghiém cdy A. flavus va F. monififorma & ngd
sau thu hoach co d6 Am cao (29,4%) va ngd lam udt 19,6%,
duoc dua vao dieu kién bao quan N, (99,7%}) cho thiy (¢ ché
sy phat trién cha nam. |
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Wall va Uota (1970) cho théy Alternaria alteméta,
Boytritis cinerea, Rhizopus stolonifer va Cladosporin
herbarum phat trién kém dan theo nong do CO, tir 10, 20, 30
va 45% v6i 21% O,

Anh huong ciia bdo quan ngé hat o cac diéu kién

c6 cic thanh phan khong khi khic nhau
(Theo Willson va cs, 1975)

% hat bi nhiém
100
90
80
70
60
50
40
30
20
10

Tuén 18
— +— -C02 (13,5%) + O (0,5%) + N {84,8%)
— & — CO2 (61,7%) + O(8,7%) + N (29,6%)
—a— N {99,7%) + O (0,3%}
- - 4- - Khéng khi binh thudng
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50% cac loai nim mde trén bi e ché trong khong khi cd
20,9% CO,. Fusarium roseum phat trién tét khi c6 10% CO,
va bi érc ché phat tri€n 50% khi trong khong khi ¢6 45% CO.,.

4.2. CAC PHUONG PHAP PHAN HUY AFLATOXIN

4.2.1. Phuong phap vat 1y hoc

a) Phan huy Aflatoxin bing khong khi néng

Phuong phap ding khong khi néng théi qua nguyén lidu
¢6 chita Aflatoxin d€ lam giam thigu lugng Aflatoxin da dugce
nhidu tac gia (Lee, 1969; Waltking 1971; Elkady, 1981;
Frank, 1974) nghién ci.

Phuong phéap nay ciing da dem lai nhidu két qua dang ké.
& lac hat, néu sic néng 130°C trong vong 5 phit c6 thé lam
giam luong Aflatoxin B, tir 2000 ppb xudng 1000 ppb. Lugng
Aflatoxin gidm cdn lién quan dén sy c6 mit ciia cac Aflatoxin
khic nhu Af.B,, Af.G, v.v... Két qua mdt sé thi nghidém cho
thy Aflatoxin B, gi?;mi 70% con lugng Aflatoxin B, chi giam
tir 47-52%. Trong cac thi nghiém khac lai thiy Aflatoxin B,
giam dugce 69% va Aflatoxin G, chi gidm 67%.

Trong néng nghiép thudng ding phuong phap nay dé lam
khé va gidm Aflatoxin & ngd hat. Néu nhiét do thoi gid la
100-145°C lugng Aflatoxin B, ¢6 thé giam tir 877 ppb con
452 ppb, tir 378 con 213 ppb, tir 133 ppb con 80 ppb va tir 80
ppb con 25 ppb. Néu tang nhiét do théi 1&n t6i 165°C cb thé
lam cho luong Aflatoxin B, giam tir 66-77%.

165



b) Phan huy Aflatoxin biang hip uvt & 4p sudt cao

Phuong phap hap it & nhiét do cao dudi ap luc hoi nude
dem lai k&t qua kha quan hon. Qua trinh nay phi v& nhanh
chong vong lactam trong cau tric phén wr Aftatoxin. Coomes
(1966), Elkady (1981) va mdt 6 tac gia d chimg minh fuong
Aflatoxin cé thé gidm thidu t¢i mic khong thé phat hién dugc
biang phuong phap sic ky 16p méng. O lac c6 do am 10%,
chira 7000 ppb Aflatoxin B, dugc hip uét & 120°C trong 4
gio, lueng Aflatoxin B, d3 giam con 370 ppb. O ham lugng
Aflatoxin thip (760 ppb) dirge hip & 1,5 atm trong vong 1 gi¢r
da phan huy hoan toan Aflatoxin.

Rehana (1979) nhan thiy néu gao nhiém Aflatoxin ti
40-4000 ppb duoc hip wdt trong 5 phit & 120°C (thém nudc
vao gao ty 12 12 1:4) co thé lam giam ham lugng Aflatoxin B,
161 68%.

Nhiu thi nghiém khac duoc tién hanh bang phuong phap
dun niu thong thuomg (nhiét do = 100°C), song két qua cho
thdy hoin toan khong gidm duoc luong Aflatoxin ¢b trong
méu phin tich. Khi dun s6i nguy®n liée niu bia & 100°C vin
tim thiy 90% lugng Aflatoxin so véi lugng doc t6 c6 mat ban
dau. Shank (1972) da phat hién thiy trong thiic 4n niu chin &
Thai Lan mot luong Aflatoxin t6i 748 ppb va 1299 ppb.

Tuy nhién, d0 bén vitng cta Aflatoxin trong qua trinh dun

s0i con phu thuge vao ham lugng nwée chita trong hat. Theo
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Rehana (1979), néu ludc gao véi nude theo ty 18 1:4 trong
vong 30 phit da lam giam 50% luong Aflatoxin. Néu ty 1& d6
la 1:8 giam t6i 67% luong doc 6. Nhir vy, trong qﬁé trinh
dun $6i, néu thém nude vio & thic diy nhanh qué trinh phan
huy Aflatoxin. Ranh gi¢i nhiét d& dé phan huy duogc
Aflatoxin ciing rat quan trong. Néu nhiét d6 nhd hon 100°C
thi kha nang phan huy doc t6 hau nhu khong xay ra. Neudi ta
da ngam hat bong cé 20% am trong 90 phit & nhiét d6 60°C
nhung luong Aflatoxin B, khong bj giam di, luong Aflatoxin
B, va G, chi giam duoc tr 1,7% va 2,8%.

Su giam Aflatoxin trong diéu kién dun niu con phu thudce
vao pH clia miu phan tich. Néu & pH = 1, nhigt do ngam la
40°C thi Aflatoxin B, ¢6 thé chuyén thanh Aflatoxin B, va
Aflatoxin G, thanh Aﬂf.ltoxin G,,.

Trong sita duge hip tiét trung bang phuong phép Pasteur,
lugng Aflatoxin M, di khong bi giam. Két qua nghién ciu
ctia nhiéu tac gia cho thiy, su gidm Aflatoxin M trong sita con
chiu anh hudng cua nhiét do tiét tring. Néu sur dung ohiét dé
75°C trong 4 gidy, 62"C trong 30 phut, 74°C trong 30 phat thi
ty 18 doc t6 twong img gidm duoc 12 12, 35 va 40%. Tuy nhién
theo Kiermeier (1977), ban than sy phian huy nay con phy
thugc vao Aflatoxin B, con vét an phai duge dao thai qua sira,
hay thi nghiém b6 sung Aflatoxin M, vao sita. Nhimg nghién
clru khéc ciing cho thay, néu hip udt bot lac & 1.5 atm, sau d6
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say kho & 80-105"C thi bdt lac gi‘m nhu dat gidi han an toan
cho vat nudi (Elkady, 1981).

¢) Lam gizm Aflatoxin bang phuong phip hap phu

Aflatoxin c6 thé dugc hip phu béi cac chat hdp phu nhw:
vermicullit, montmorillonit, bentonit, sepiolit v.v... Néu thiy
cac chit hip phu trén & ham lugng 1g, thém 50ml dung dich
dem photphat (pH = 6), 0 trong 5 ngly thi kha ning hap phu
Aflatoxin cé thé dat 100%. Decker va Corby (1980} nghién
clru va sir dung than gb hoat tinh dé hip phu cac mycotoxin
trong d6 c6 Aflatoxin di thu duge két qua t6t. Nguoi ta da
tién hanh thi nghiém trén 2 nhém vt nudi. Nhém d6i chimg
in thirc in nhiem Aflatoxin, thic in cda nhom thi nghiém da
dwoc hip phu qua than cdi hoat tinh. K&t qui cho thiy nhém
vat nudi d6i chimg bi chét trong khi nhém duoc in thic in
qua hap phu vin khoé manh.

Bén canh d6 mét s6 cac hop chat nhu silicagel, polyme
cao phan tir ciing duge thtr nghiém kha nang hip phu toxin
trong thitc an chan nudi. Qua trinh hap phu xay ra trén bé mit
cac cao phan tir. Do sy gan cac toxin vao cac nhém hydro.
Ehebruster (1980) nhan thay kha ning hap phu déc t6 trong in
vitro thi nghiém véi cac doc 6 chuin nhwr Aflatoxin B,, B,, G,
va G, giam 16i 61, 37, 46 va 35%. Két qua duge chimg minh
qua viéc nudi vit thi nghiém. Ngudi ta thiy nhimg biéu hién

bénh 1 ¢ gan qua giai phiu da giam rd rét van phat hién dwoc
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nhimg diu vét cia Aflatoxin trong gan. Két qua cling dugce
quan sat thay tréen ga thi nghiém, trén lon va ga de. Cac vt
nuoi thi nghidm phét trién binh thudng va ting trong hon so
voi d6i chimg.

d) Phan huy Aflatoxin bang nhiét

Aflatoxin bén vimg véi nhiét do. Diu nay cling phi hop
véi nhigt do néng chay cua cic Aflatoxin B, B, G,, G, va
Aflatoxin M,, M, lin lugt 1a 268, 386, 244, 230, 299°C
(Milczewski, 1981). Nguoi ta da dun nong 500 ppb Aflatoxin
trong dau & 160°C, sau 30 phat van con 400 ppb doc t6. Tiép
tuc dun 30 phit nita Aflatoxin van khong bi pha huy.

Diu ngd va dau lac nhi€m Aflatoxin duoc dun nong toi
250°C ma doc 16 van ton tai. Tuy nhién sy giam Aflatexin
trong hat lac hay ngb bing phuong phap sdy nong co két qua
khé quan hon. Nguyén do la bdi s ¢d mét cua nudc trong cac
hat. Hanssen (1969) nhan thiy, néu say lac & 160°C trong 30
phit thi luong Aflatoxin giam tr 100 ppb con 5 ppb, néu &
190°C trong 10 pht thi lugng doc t6 con lai 14 20 ppb.

e} Tdch Aflatoxin bang dung moi hira co

Pay la phuong phap 6 thé ap dung ddi vi thic dn va
nguyén ligu lam thirc in chan nudi, ddc biét 13 hat lac va hat
béng. Methanol duge st dung nhu mot dung moi thich hop
cho viéc tach déc td, ngoai ra con cO ethanol, axeton,
cloroform, hén hop axeton va nudc, methanol va nude, hon
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hop hexan-axeton-nuéc. v.v... Khi nang chiét xuit Aflatoxin
bang cic dung mdi hitu co con phu thude vao nhiét do dung
méi. Tuy nhién muc dich chiét tach Aflatoxin trong nguyén
lidu con can duoc hach toan kinh t&. Vi vy chi ding hdn hop
methanol - nudc 12 tuong déi phi hop vé gia thanh. Mot thi
nghiém sir dung methano! dé tach Aflatoxin ra khoi ngé & ty 18
5:1 da cho két qua rat khi quan. Gan nhu ngd da trd nén vo ddc
d6i véi vit, sau d6 methanol thu hdi duoe loc qua than hoat va
c6 thé ti€p tuc sir dung lai. Cac tic gia Screenivasamurthy
(1965), Forsyth (1976) ciing cho biét, rlra cic nguyén ligu chi
chita Aflatoxin (nhu ngd) bang dung dich 1% clorua canxi
(CaCl,) ¢ thé 1am giam tGi 80% lirgng Aflatoxin. Néu sir
dung nudc c6 1% bicacbonat natri (NaHCO,), lugng doc sé
giam 100% (lugng ban diu 1a 10 ppm). Tuy nhién qué trinh
rira clng lam giam.ham lugng protein t&1 6%. Ngudi ta co
thé loai bé 80% Aflatoxin trong dau lac bang cach sk dung
nude mudi 10% (NaCl) theo ty 18 1:4 & nhigt d§ 90°C trong
30 phat.

) Phan huy Aflatoxin bang cdc tia xa

Aflatoxin rat min cam v&i tia cue tim (UV light). Nhiéu
thc gih dd nghién ciu khi ning lam gidm Aflatoxin bing tia
cuc tim. O bude séng 365nm, kha ning hap phu cla Aflatoxin
dat cuc dai. Okonkwo (1978} nhin [h‘fly, lugng Aflatoxin ¢
ngd (150 ppb va 250 ppb) ¢6 thé giam 30% va 16% trong 10
gi¢r tiép xtic véi anh nang mét trdi. Cac nha khoa hoc & An
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Do ciing khing dinh, dudi tac dong cua anh sang mit troi
Aflatoxin B, trong bot lac s€ giam ti 33% xudng 50%.

Cac tia xa nhu tia y da dugc nghién clru d€ fam giam
Aflatoxin trong hat. Thi nghi¢m dugc tien hanh & lidu 1 5; 10
v 15 Mrad (Mecga rad) dé chiéu vao cic dung dich b chira
Aflatoxin B, B,. G,, G,. Chi & lieu 10 Mrad mdi ¢6 thé lam
giam dang k& ham luong Aflatoxin. Tuy nhién, viéc chidu tia
xa dé lam giam Aflatoxin trong nguyén Hgu da khong mang
lai § nghia kinh t€. Theo Adamiker (1978), néu sir dung liéu 3
Mirad d& chifu vao thic dn chin nudi da 1am giam cic chit
dinh dudng, dic biét la cac axit amin ciing khong gy nguy
hiém cho dong vit thi nghi¢m nudi bang thic an dwgc chiéu
tia xa. Nhumg & tidu lugng nay, Aflatoxin da khong bi pha
huy. Néu str dung lifu 10 Mrad s& gay anh hudmg xéu dén cic
thanh phan dinh dudng trong thuc phim va thic dn chin nuoi
(Frank, 1970).

Tix cac phuong phap vat 1y nhim phan huy Aflatoxin
di néu trén, c6 thé nhan xét nhw sau:

Viéc loai bd hodc lam giam luong Aflatoxin bang phuong
phap co hoc va vat Iy hoc c6 thé mang Jai nhimg két qua kha
quan. Ngudi ta tach bing thu cong hay bang cac may tach hat
bi hi hong, bién mau ra khoi khéi luong hang hoa d€ co the
tranh dugc mot phén kha ning nhiém Aflatoxin.

Phuong phap phoi kho hay rira biing nudc cd chira cac

dung mdi hiu co khong hohn toan loai bo duge Aflatoxin.
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Tuy nhién, phuong phap nay cé ¥ nghia thyc tién vi don gian
de lam, diic biét di véi cic nude nhiét d&i ¢6 nhiéu anh sang
mit trdi, diéu kién phoi khé thudn loi. Nhung hoan toan
khong phu hop véi cac nguyén lidu da xay nghién tir hat thanh
dang bot.

Phuong phép chiét bing cic dung mdi hiru co 6 thé lay
ra phan I6n lugng Aflatoxin trong hang hoa. N6 di duge ap
dung thanh céng & nhidu nude va dic bigt dbi vé&i bot lac va
diu lac.

Phuong phap hip phu qua than hoat dic biét ¢6 hiéu qua
déi v&i Aflatoxin, patulin va cac mycotoxin khéc. Phuong
phap lam v6 hoat déc t6 nAm bing nhiét con phy thude vao
cac yeu t6 nhu luong nude ¢6 trong co chit, ap suit, thdi gian
va nhigt d§ siy v.v.. . trong d6 hidp udt dudi Ap suét cao co
hiéu lyc hon ca. Su phan huy cée mycotoxin ¢é thé xay ra @
100°C, thap nhit 13 60°C. Citrinin 13 doc t6 ndm méc dé bi
phan huy bdi nhiét, cac doc 8 khac nhu Ochratoxin, Patulin,
Zearalenon... lai twong d6i bén vimg voi nhiét. Aflatoxin I3
doc t6 ben vim g nhit & nhiét d6 cao.

Aflatoxin ¢6 thé bi phan huy boi tia cyce tim, tham chi khi
phoi nang. Tia ion ciing ¢ thé phén huy dugc Aflatoxin, tuy
nhién lidu can thiét 1 rit cao va do d6 anh hudng t&i chit
luong cda thyc pham, thitc in va nguyén ligu lam thic in
chan nuébi.
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4.2.2. Phuong phap hea hoc

Phuong phéap hoa hoc sir dung nhim vo hoat hay giam
luong Aflatoxin trong thic dn va nguyén liéu lam thic dn
chan nuoi da duoc nhidu tac gid nghién clu va duge img dung
& nhiéu noi.

a) Phuong phdp sir dung céc chit oxy hoa ki

Chc chit oxy hoa khir nhw natri hypochlorit ( (NaOCl), oxy
gia (H,0,) duoc sir dung 38 1am mét doc tinh cta Aflatoxin.
Natri hypochlorit duge dung [am sach cac dung cu phong thi
nghiém. Nguoi ta da chimg minh kha ning lam vo hoat
Aflatoxin B, ¢0 thé chuyen thanh dang Aflatoxin B, .,
dichlorid, 12 mét chat rat nguy hiém c6 thé gay ung thu va dot

bién. Vi viy, khi dung NaOCl dé khir Aflatoxin B, thuong két
hop voi axeton ham lugng 5%.

Ciing cb thé s dung hén hop NaOCl va H,0, dé phan
huy Aflatoxin. Nguoi ta ¢on ding hén hop 16,5% NaCl va
1% NaOC! dé xir Iy mAu. Thi nghiém trén bot gao duge xur 1y
bang dung dich trén trong 24 gid da tach duge hoan toan

Aflatoxin ra khoi mau thit. Chakrabart (1981) nhén thay, khi
mau dugc xur 1y bang dung dich 3% H,0, trong 1 gicr & 65'C,
luong Aflatoxin B, trong ngd giam tir 379 ppb con 20 ppb.
Nhiéu tac gia khac cling cho biét, ¢4 thé loai bod hoan toan
Aflatoxin B, bing hon hop 2% NaOCl va 12% H,0, & dicu
kién binh thudng. Mot s& nghién ciu khéc st dung H,0, trong
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30 phit & pH = 9,5 va 80'C cho két qua rit kha quan: khong
nhitng Aflatoxin bi phin huy hoan toan ma con dam bao an
toan khi thi nghiém lai trén vit va trén phoi ga. Tuy nhién st
dung NaOCI dé xir 1Y hat nhiém Aflatoxin c6 thé lam mét
miu sic ciia hat va bién chit cac axit amin. ‘
Khi ozon (O,) ciing duge thit nghiém vé kha nang phan
huy Aflatoxin trong mau dat hidu qua tdt, song c¢d bing
chimg la chit lwong cac thanh phﬁn cua thirc an bi giam dic

biét la protein.

b) Phuong phip st dung cc chat kiém

Hydroxit amon (NH,OH) va hydroxit natri (NaOH) 1a 2
c_:hé‘it kiem dugc thir nghiém lam v6 hoat Aflatoxin. Cac chit
n2y ddu cd hoat tinh manh, cb thé pha v& vong lactam trong
ciu tric phan tir Aflatoxin. Tuy didu kién thi nghiém ma céc
san pham phén huy Aflatoxin cé nhing trong luong phéan i
khéc nhau. Ngudi ta d xac dinh dugc mot s6 chat ¢d trong
lugng phan tir 286 va 256. Aflatoxin D, 1a san phdm phan
huy c6 trong lugng phan &t bing 286. Qué trinh hinh thanh
Aflatoxin D, dudi tac déng cua ion NH, [am m¢ vong lactam
va lam mit cacbon cua axit keto. O nong d6 nguyén cua
NH,OH, trong 100°C va 1 gio tiép xdc di c6 10% Aflatoxin
D, hinh thanh tir Aflatoxin B,.

Schroeder (1968) da lap mo hinh thi nghiém véi
Aflatoxin danh diu nguyén tir hydro ('H-Aflatoxin B,) trong
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Mot thoi gian tép xiic 1 4 gior & 100°C va 25% NH,OH thi ¢o
31% Aflatoxin B, chuyén thanh Aflatoxin D,

Hop chit duge phan giai co trong luong phan t bang 206
duge phat hién bi mAt di vong lactam va vong zylopentan.
Mat chit khac la san phim phdn giai tiép theo cta phan tr
Aflatoxin D, do bi mat nhém methoxy ¢6 trong lugng phan twr
la 256. Trong didu kién nhiét do phong thi nghiém, Aflatoxin
duge tiep xdc vo1r NH,OH dam dic trong 18 ngay da phat
hién dugc nhitng thanh phan khong bi hoa tan trong axeton
nhung khong xac dinh dugc san pham phén giai loai gi. Chit
duge xac dinh tiép theo trong nhimg thi nghiém khéc 1a axit
O-cumarin.

Tuy tac dung cta cac kidm chat phan gidi Aflatoxin da
duoc chimg minh bang su mét mau xanh huynh quang dudi
4nh sang tir ngoai (OV), song trén dong vat thi nghiém thi
khong an toan. Diéu nay da dwoc kiém vl Artamia salina va
tinh dot bién trong thi nghiém trén Samonella (Ames-test).
Nhir vay doc tinh cia Aflatoxin khong chi phy thudc vao
vong lactam ma con phy thudc vao vong furan trong phdn .
Theo nghién clu ctia Vesonder (1975). péu thod gian tiép xac
cua Aflatoxin véi NH,OH trong 13 ngay & nhiét 46 60°C, ddc
td s& bi phan huy hoan toan vi khong gy doc cho phoi trimg
thir nghiém. Nhimg theo Draughon (1982), di tang cuong
ham luong NaOH hay NH,OH, vin con tir 6-10% Aflatoxin
B, tdn tai trong sin pham thir nghigm. Do vay theo tac gia,
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can than trong khi sir dung cac san pham phén huy toxin bang
con dudng nay néu nhu trong nguyén ligu cO chira nhiéu
Aflatoxin.

Ngoai ra, hydroxit canxi Ca(OH),, natri cacbonat
(Na,CO,) cing da duoc thir nghiém va cho hi¢u (qua cao.
Trong nhimg thi nghigm khac, nguoi ta con két hop gilta
monomethyramin va natri cachonat.

¢) Phuong phap sir dung khi NH,

Nhiu thi nghiém da chimg minh hidu qué hien hién cla
viéc ding khi NH, lam v6 hoat Aflatoxin. Ngay trong thuc
tiZn & nhidu nudc, phuong phap nay da va dang duoc sir dung.

Thi nghiém trén hat bong dugc xUr Iy bang khi NH, cho
thiy rit thanh cong, dic biét trong dieu kién nang cao nhiét
d6 va ap suat. O nhigt 46 121°C va 1,5 atm chi trong 30 phit,
hat béng c6 chia 317 ppb vi 545 ppb Aflatoxin B, da giam
xubng con 1 va 3 ppb.

D& thudn tién cho viéc Gng dung trong thuc tién, nhimg
thi nghig¢m trong didu kién binh thudng da duoc ap dung.
Theo Jorgensen (1981), néu hat bong dung trong cac t0i
polyethylen kin chita 2% khi NH; & 43°C, ham luong doc t6
c6 thé giam tir 800 ppb con 200 ppb. O diéu kign binh thuong
vi ap luc binh thudng, tac dung ctia NH, phan huy Aflatoxin
can kéo dai t&i 15 ngay. Néu ham lugng mrorc cua vat ligu
thap (7,5%), tac dung cha NH, s& kém, vi vay can nang do am
co chét 1én 15; 17 hodc 20% dé dat hiéu qua t6t hon.
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~; Price (1982) d xir 1§ SO tAn hat bdng co ¢ am.bing 17%,
‘nhidm 400-7000 ppb Aflatoxin B,, dung tiong:cac i nhya
-chita 1,5% NH, & nhiét do va ap luc binh thuong, thdi gian xu
1y kéo dai 21 ngay. Két qua phan tich mau sau khi xi 1§ cho
‘thiy-chi con 20 ppb Aflatoxin B, dugc xac dinh. . . ;.

- Cac nghién ctu trén lac va ngd ciag cho k&t qua rat tot.
Cheelkowski (1981) da- thir nghiém trén lac . chira luong
Aflatoxin biing 1842 ppb dugc tiép xhc voi 2% khi NH, &

_nhidt 6 43°C trong 5 tudn 18 k&t qui hau nhu 100%
Aflatoxin bi phan huy. Ciing theo tac gifi trén, néu nhigt do
bén ngoai khoang 30°C th1 trong 11 tuan lermg Aﬂatoxm co
trong lac ¢6 the giam o1 95%

Xu ly ngd hat bang kh1 NH duac dac blet quan tam
Amg dung hon ca. Ngum ta nhén thay néu ham luong NH, la
0,5-1,5% va nh;et do bén ngoa1 la 25°C, trong 14 ngay tigp
xuc hrorng Aﬂatoxm tr 200 ppb ¢o the giam xuong con 10
'ppb Tuy nhién d€ c6 h1eu qua x& 1y nhanh hon va tiét kiém
‘hom, phuong phap bom khi luan chuyén (Recycle -
Techmques) da duoc w dung nhim muc dich tiing tiép xiic
ctia khi NH, v&i nguyen ligu XUt ly Két qua thi’ nghlem nhu
sau: néu trong 14 ngay tlep xuc, 36 am ngo hat 1a 175% va
nhiét 4o moi trumlg 25°C, doc 16 trong ngo bi’ phﬁn giai con
10 ppb tir 1000 ppb ban daa. Nhiéu tac gld khac. Lung khang
dinh; néu ngd bi nhiém Aflatoxin, dung trong cac thi chat déo
chira tir 1-1,5% khi NH, vi d& qua mua déng chéc chin s& ¢o
tac dung tot. : 2
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Viéc ap dung khi NH, dé x Iy khoi lugng ngd 16m ciing
dat dugc nhimg hidu qua tét. Brekke (1977) da xir ly 29 tin
ngd bi nhifm té 750 ppb Aflatoxin bing 1,5% NH, theo
phuong phap Recycling trong 13 ngay da lam giam lugng
Aflatoxin xudng con 7 ppb. Guthrie (1979) ¢4 dung phuong
phép théi khi NH, qua céc tii dung 380 tan ngd bj nhiém
Aflatoxin ham luong 272 ppb trong 48 gid. Két qua ham
luong Aflatoxin chi con 29 ppb.

* Tinh an toan va 4nh hudng cia khi NH, dén gia tri dinh
dudmg cia nguyén liéu duoe xu [y '

Nhidu nghién cim da chémg minh, xir Jy nguyén li¢u
nhiém Aflatoxin bang khi NH, hoan toan khéng giy doc hai
cho ddng vt thi nghigm nuéi bang thic in ché tao tir nguyén
liéu d6. Thi nghiém cia Brekke (1977) cho thay, ngd nhiém
1600 ppb Aflatoxin dwoc xit Iy bing khi NH, da khong gdy
chét vit va phoi trimg gi. Néu dem ngd cho lon in, khong
phat hién thiy su bién d6i bénh 1y & gan. Nhimg thi nghiém
trén gi ciing khong thiy hé théng mién dich bi 4nh hudng do
in thic 3n néu trén. Bang chimg con duoc ghi nhin & chudt:
hoat d& men photphataza kiém khéng thay déi. Bang phuong
phap phong xa danh du cacbon (14C) ciing nhin thiy rét it
st két hop gilra Aflatoxin B, v&i phan tir ADN trong @ bao
gan gi dugc dn thiic dn qua x&r 1y nay. Ciing nhu cac thi
~ nghigm trén, két qua 1a ham luong Aflatoxin M, trong sira bo
rat thé’ip. -
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Két qua nghién cii dic tinh chia chc chit phan giai tir
Aflatoxin B, trong ngd ciing cho thay chi nhimg trudmg hop
ham luong déc (6 ban dau qua cao (hang nghin ppb) méi gay
nguy cho phoi trimg. Cac ham luong toxin thap (vai chyc
ppb) da khong the hién déc tinh tén dong vat thi nghiém in
thirc &n qua xir 1y (Beckwith, 1975). Tuy nhién, Schroeder
(1981) da x&r 1y ngd nhiém doc t6 (27,6 ppb trong thirc in)
bing khi NH,, 43 ngay & diéu kién binh thudng thiy cac chét
phén giai hoa tan trong nuéc van con dac tinh rat dang ké.

Khi NH, ciing lam thay d6i mui vi va mau sic cta hat,
giam ham luong cystin trong hat. Nhung vin ¢6 thé khic phuc
bing cich b3 sung thém methionin vio khiu phén thirc in.

d) Phuong phdp sit dung formaldehyd, bisunfit va axit

Formaldehyd, bisufit va axit cling c6 thé phan 'giai dugc
Aflatoxin. Ham lugng Aflatoxin trong bdt lac duge tiép Xuc
v0i-2% formaldehyd & 100-200°C dd hoin toan giam. Tac
dung phan giai doc t6 cia formaldehyd cOn manh hon néu két
hop v6i hydroxit canxi (Ca(OH),).

Doyle (1978) da thi nghiém loai hd Aflatoxin trong miu
phan tich bang dung dich sunphit kali (K,SO,) 0,05M (trong
- duong v6i 3000 mg/kg SO,) & nhigt dd 25°C va pH biing 5.5.
Két qud 50% Aflatoxin B, bi phan huy trong thoi gian 127-
163 gid. Néu nang nhiét d 1én thi kha ning phan giai doc 6
s¢ manh hon. Affatoxin B, trong ngd ciing bj phan huy bdi
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NaHSO, trong 24 gid¢ nhiét do 24'C. Ngodi ra, cling cb the
ding bisunfit d& xir Iy Aflatoxin M, trong sita. -

Kha ning phan huy Aflatoxin B; ca bisunfit 1 do phd'viy
vong lactam, con anh hudng cha bisunfit'va formaldehyd han
ché doc hai Aflatoxin dol véi dong vét thi nghiém van chua
duge phat hign. ' '

Cac axit co tdC dung blen déi Aflatoxm B, va G, thanh
Aflatoxin B, va G Su chuyen bién trén con phu I;huoc Va0
d6 pH va nhigt a6 dung dg(,h. Néu pH bang 3 va nhiét do dung
dich 1a 40°C thi qua trinh trén xay ra trong 214 gid va lam
bién d6i 95% Aflatoxin B, Ngudi ta éiing chimg minh’ dudc
Aflatoxin B, va G rat it dﬁc a6i voi cac dong vat thi’ ‘nghigém
nhur vit v&phm.ga 80 vai Aflatoxin B .- <. cr

4.2.3. Phutmg phap sinh vat

Cac Joai nAm men moc vi khuan xa khuan da duoc thu
nghiém ve kha ning phan huy Aﬂatoxm '

Ciegler (1996) nhin thay Flavobdctenum aurantiacum co
thé phan huy hoan toan Aflatoxin cod trong, mau phan tich.
Chung nay con ducc str dung de loai bo Aflatoxm M trong
sita, bo, lac, ngd. Cac nguyén lxeu nay su dung lam thu'c an
cho vit ddm bao an toan

Rluzopus etolomfer phan huy du‘oc Aﬂatoxm G
Rhizopus arrhizus . co thc lam giam chic ning ketone trong
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v(mg ¢yclopentan ctia Aflatoxin B, tao thanh nhimg chét it doc
hom v x4c dinh bang phuong phap danh du nguyén il (CH.

:-_ ' Abperglllu% pdramlcuR cung '¢6 the tac dong 1&n Aflatoxin
qua he thong men clia sgi nam. Tuy nhién, thc dung nay con
phu thude vao chung loai nam, nhiét do, dé pH va ham lugng
Aflatoxin trong mioi’ tradmg. -

" Corynebacterium rubrum va Aspergillus niger chiryén hoa
Aflatoxin B, thinh Aflatoxin R,. Tetrahydema pyriformis lam
giam 58% Aflatoxin B, trong thoi gian nudi ¢dy 24 gitr va
67% Lrong 48 glo _‘ _ _

Hién nay, da chon (Iucrc mot 56 dang nam .men
Saccharomyccs cercvnsme co tac dung han che anh huong x4u
cua Aflatoxm trong thuc an chan nudi. Da co mot so che
pham dutrc san xuart tu chung nay. ner che pham Yea sac cua
hang Agrltech Sa1 Gon (Hang Bayer)

. Bd mon .vé smh thu y - Vién Thu y. Quoc g1a cung su
dung mét sé dang nam men.dudi dang baa tr song bo sung
vao thic 4n chdn nudi, rat thugn tign cho sir dung. Cac ché
pham nay khong nhimg han ché. dugc tac dung xu clia
Aflatoxin mi .con gilp ting trong va giam benh dudng ticu
hoa ¢ yat nudi.

- Ché pham cao. Asuso ciing -duge - nghién cliu, tai Khoa
Chan nudi. thiv'y, Truong Dai hoc Néng nghiép 1 d& bd sung
vao nude-udng nhim ting cudng cong nang giai de gan, giup
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430 thai nhanh Aflatoxin ra khdi co the. K&t qua kiém tra da
khong phét hién thiy sur t6n dur ctia doc to trong cac san pham
chin nudi (thit, gan...). Actiso da gop phan lam ting nang suat
vit nudi, dam bao vé sinh an toan thuc pham va chong 0
nhiém méi sinh.

Nhimg ché pham sinh hoc nay rat dang dugc quan tam st
dung vi gia thanh ré, sir dung thuan tién, c6 1¢i cho san xuit,
tao ra thyc pham sach, bao dam sixc khoe va quyen lgi cho

ngudi tiéu dung.

4.3. SU DUNG 'THUC AN VA NGUYEN LIEU Bl NHIEM
AFLATOXIN
NAim méc va doc 6 clia chiing trong thic &n chdn nudi da
" dugc chimg minh 1a gy thiét ha vé gia tri dinh dudng va gy
bénh cho vit nudi. & Vigt Nam trong nhiéu nim qua, cc vu
gay chét lon & trai lon Song Boi (Hoa Binh), cac trai Muong
Hong, T Hiéu (Som La), cac vu gay chét ga, vit & cac trai
chian nudi tip trung thudc mién Bic, mign Nam ¢6 nguyen
nhin trong thirc &n chda nhimg ham luong 16n doc t& ndm
mébe. K&t qua nghién ciu tir 1986 dén nay cda céc tac gia Biu
Ngoc Hao, Nguyén Thi Thuan va cac cong sy (BO mon Ve
sinh tha y - Vién Tha y quéc gia), Nguyén Nhu Vién (Truong
Dai hoc Nong nghiép 1), Duong Thanh Liém (Trudmg Dai hoc
Nong nghigp IV) v.v... déu khing dinh tj 1& nhiem Aflatoxin
B, & khd lac va ngd kha cao, chiém 90% mau phan tich, co
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mau nhi®m t&i hang ngan ppb v.v... Pidu d6 cho thiy mirc do
nghiém trong clia nguyen ghan gy bénh tir nguyén ligu lam
thirc in chin nudi.

Trong didu kién nhiét do va do 4m thich hop & nudc ta, sy
phidm ném mde va doc t6 cha chang trong thic an chan nudi
12 kho tranh khoi. Nhimg két qua nghién ctu trong 10 nam troy
lai ddy cha yéu tap trung vao Aflatoxin. Tuy nhién con hang
chuc cac doc td nam moc khac ciing rat nguy hiém ma chua
duge nghién cliu nhu Ochratoxin A, B, C do Aspergilius
ochraceus, Trichothecenes toxin coa Fusarium, gE‘)m cac doc
G quan trong nhue T-2 to_xin, Nivalenol, Deoxynivalenon,
Diacetocirpenol (DAS), Fumonisin, Zearalenon va doc t6 cua
Penicillinum spp. nhu Citrinin, Patulin, Luteoskyrin v.v...
ciing réit nguy hidém di véi vat nudi.

Nganh chiin nudi ngay cang phat (rién thi nhu ciu vé thic
in gia sGc ngay cang nhidu. Nguyén lidu lam thic an chin
nudi khong thé bi bo di do nhidm nAm méc va doc td cha
chiing. Do vdy cén phii ¢ su higu biét va ndm mée vi doc 16
clia chiing @& st dung cb hiéu qua ngudn nguyén ligu nay.

& Viét Nam, kho dAu tac 13 ngudn nguyén ligu rit phong
phi, song do s¢ bi Jhiim Aflatoxin nén trong vai nam trd lai
day da it duge sl dung cho chin nudi va diéu do gy lang phi
rat 16m.

Nhir cac tai lidu da trinh bay & trén, gia suc, gia cAm man
cam véi Aflatoxin & mie d6 khéc nhau theo Joai, gidng, Ga
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tudi, giéi tdnh-va diéu kien chin nudi,: do d6 nguyén. lidu,
nhiém Aflatoxin co the khong sir.dung cho loai nay, song lai.
st dung duge cho loai khac. Vi du nhu vit rit mén cam véi-
Aflatoxin, ham lugng doc t6 20 ppb di giy nhimg anh hudng
xéu v& bgnh I, song & ga thi liéu gay doc 1om gdp hang chuc
lan. Vi vdy, khong nén ding cic loai thic an dé nhiém
Afatoxin phirngé, khé.dﬁu lac cho chan nudi vit. Dgp gia suc
nhur triu, bo nuéi dé [dy thit hojc cay kéo ¢6.thé sihdung thir
an co ham. Iuong Aflatoxin cao, khong dung dupc cho chin
nudi g, lon. Tuy nhién déi voi bo sita lai-khong dugc phép
cho in thitc dn nhiém Aflatoxin, vi chiing. Chuyé}l Hhod.-thanh
Aflatoxin M, qua- sita-rit ngu_y hjem d6i voi.tré em va ngudi
uongsua L PN O UL IS . B
Nhicu chuyén,gia & cic nudc ciing: khuyen nén tin:dung
thirc &n va nguyén ligh thirc in nhiém Aflatoxin ham:lugng
cao. Con dirdmg kinh t& va tict-kiém nhit 13 sy pha lodng, tirc
la tron theo nhimg ty 1€ tinh toan gifta thirc dn, nguyén ligu
thirc &n nhidm v khong nhiém Aflatoxin d€ dat dugc nhimg
giéi han che phép. Ngudi ta da chimg minh & lon trong giai
doan dau, tire’ thdi. k¥ eon vit non thuomg bi anh hudmg baoi
thirc an bji mde, song khi phat trién & giai doan v béo, anh
hudng nay sé khéng:1on va két qua cudi cing khong c6 nhidu
sai khac so véi ddi chimg (William, 1992). Nguyén nhan clia
hién tugng trén, duge gidi thich (2 & giai doan cho n theo ché
d6 han, ché, ilghéng}_qél;:,_,.g@};.:dgqg. thizc 4n hoan toan i6t, diéu do
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céJoisve kinhi tévi gid mua nguyén lidu.co-ty 1& hat bj mbc:
cad s&ré hon gid nguyen lidu tdt.:Mit khac, qua trinh chuyén.
ho# va hap. thy thic in trong giaidoan vé béo ¢b the ciing 1a
nguyén nhan tao ra-str sai khae khong dang k& giira cac16 lon
thi nghiém. .

Tom la1, néu hidu 6 ban chét ctia ndm mée va doe o thi
méi sir dung €6 higu qua nguon thirc &n hién ¢o. Su hidu b_l_et-
d6-se tranh duoe nhimg ¥ kién cht'quan cho rﬁng,_ déi véi vat
 nudi chi-chn san pham "thira" hodc kém chit luong ciing 16t
rdi. Ciing cin tranh tam 1y qua sg hai vé doc 6 ndm mée co
trong thirc an chin nubi ma khong tan dung nguén____thirc an
c.an cod, . . -

Tuy nfncn su fueu bfet do chmh 14 e cbo nén dung .thm; an
10&1 nao cho vt nudi gi. Can biét: duge. ry € moc la bao nhiéu
phan am ggpﬁgu nguyén ligu st dung Quan ;rpng bcm cd Ia

khac co troug nguyen heu Ia bao nfueu

.{.- v

.y fl*‘ CO 2 prO'Hg phap de nhan bfer dm:rc su co mar cua

Aﬂaroxm trong nguyén beu lam rhm an chiin nudi, chu yeu Ia
ngo va lac.

1. Can phat | hnen ngo hay lac ¢ bl mbc khong v mbc db
c6 phai la Aspcrglllus flavus? Diéu ‘nay co the nhén biét bing
' mal thwcmg O ngd bi moc néu la loai ndm clic Vdng c6 thé
lhay & mam (phm) cua hat ngo nhu'ng dam soi mau vang hay
mau vang luc. Néu soi ném phat trién trén toin bo hat ngd s&
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lam bién d6i mau cta hat thanh miu vang xam hay xanh nhat.
O kho lac thi dic biét 1a timg khéi 16m soi ndm mau ving luc
moc trén bé mit banh khé lac. Néu lac hat s& lhfiy chiing
trong k& cua 2 manh hat lac, ¢d mau vang xam hay vang lyc.

2. Can phan tich dé xac dinh sy c6 mit cita Aflatoxin.
Nhiéu trudmg hop do say kho, do rira sach cac dam mde bam
trén bé mit banh kho lac lam ngudi ta nham tudng nguyén
litu khong bi me, didu dé c6 nghia 13 khéng c6 toxin. Song
nhin dinh trén thuong din t6i sai lam, vi ban thin Aflatoxin
khéng bi phan huy khi say khé hat hoic rira sach miu nguyén
lidu bing nudc.

Co6 thé phat hién dinh tinh Aflatoxin dudi dén tr ngoai
(U.V.light) bude song 365nm. Néu c6 mau xanh huynh quang
c6 thé nghi 1a nguyén liéu bi nhifm Aflatoxin. Tuy nhién didu
d6 khong hoan toan chinh x4c vi con nhiéu chét khac cling ¢6
mau xanh huynh quang du&i anh sang tia tim.

Phat hién dinh luong Aflatoxin 14 bat bude, vi nd chinh
xac vé chat lugng 13n 6 lugng. Néu biét ham lugng Aflatoxin
trong nguyén ligu méi c6 thé quyét dinh duge nén sir dung
loai nguyén lieu d6 cho vat nudi nao, can phéi ché vé&i cac
nguyén liéu tot (di duoc xac dinh ia khong ¢6 hodc ¢d rét it
Aflatoxin) dé lam giam ham luong doc t6 nhu thé nao.

Thong thuomg Aflatoxin cd nhigu & cac loai hat ¢6 dau

nhir hat bong, dau lac, ngd, dau tuong. Cam gao, gao va dau
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twong ciing nhiém Aflatoxin nhung & mirc thip hon. O cac
nguyén ligu khac nhu bot cd, bot xuong, khoang chit... it thay
sy ¢6 mit cia Aflatoxin.

4.4. MOT SO CHE PHAM CHONG AFLATOXIN HIEN
CO BAN TAI VIET NAM
Hién tai trén thi trudng Viét Nam, nhidu hing san XUAt
thudc thd y va cic ché phém sinh hoc dd gidi thigu va cé ban
cac ché pham chdng Aflatoxin va Mycotoxin khac, ¢6 thé
thiy mot sé ché pham nhu sau:

Biodone

Biodone 1a san pham ctia ISIA pacific Pte LTD.

Theo gi6i thiéu cla hang san xuit thi Biodone khdng hoa
tan trong nude, dang bdt mau tring; trong lwong phan tr >
1.000.000.

Co ché hip phu Mycotoxin hay Aflatoxin dya vao kha
ning gin két cba Aflatoxin [&n be mit cha cac phin i
Biodone, bé mit rit rong giéng nhu kieu Kieselgur (hyflo
supper cel) voi ty 1@ 20:80 ma hoat lyc gin cac Mycotoxin.
Mycotoxin da duogc gin vio Biodone s& dugce loai ra khoi thic
an qua phan dao thai ra ngoai.

Liu st dung 4 200 ppm (tirc 1a 200g trén mat tin thirc
an). CO thé tryc tiép trdn vao thitc in trude khi cho dn, hodc

cho gia sic udng tric tiep che pham nay.
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A!vefix plus

A]veﬁx plus ctia hang Averra- GmbH (Ha Lan) 1a ¢hé
pham chéng Aflatoxin. Theo gidi cla hang thi Alvefix plus
' bao gom 3 thanh phan:

'+ Vitamin E (10. OOOmg) o o
+ Selemum (160mg dudi dang Sodwm eelemte) -
+ Processed silicates (Silicat da du’O’C XU ly) o
Dum tac dung cta vitamin E co trong ché pham da gmp
cho gan lang cuong chite ning glal doc Vitamm E con ngan

cAn cac chét ddc anh hudng téi chitc ning gan va bio vé ‘vimg
chic mach quan. B B

Selemum cung cé' téc dung giéng vitamin E, 'gi{lp gail béi

trmh phan g1a1 Mycotoxm trong gan Trong dleu k1en thuc dn
¢ chita Aflatoxin, sir doi hoi phal tang cuomg v1tamm E va
Selellum trong khdu phan thirc dn.

Silicat di ché bién: Alvefix pluq co chua nhleu thanh phan
khoang chit ty nhign khac nhau.

+ Lattice silicat c6 sirc gan tl’l,l'(. uep hmh thanh mol khung'
dac 3 chidu. '

+ Silicat 1én hinh thanh khung 2 chleu tao cac mm 11en
két long '

Khmopn!om gom nhidu cac Zeolite d6 1a Lattice calcium
aluminosilicate, giau Alkahne Céu truc bé mijt rong git nudce
vh cac cation d& gifip cho gin chung trong khung k&t tinh.
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scrfs i highoptilolit: €0 thé.trao 461 ion ma khong lam thay doi
chu tric cha nd. Nudc da hép phu co thé degc thay thé bidi cac
chét khac ké ca cac chét wa m&. -
i igatit: Ta wiot silicat c6 hai 16p Magriestum giap ¢ho gan
Kt cic chit ua m, e
Nontronit: La mot silicat 3 16p Alummo 1a mét loat cac
montmonllomt giav %at Co6 tinh hap phu nudc cao va c6 thé
trao dm cac phan tit nuGe voi cac chat khac, tham ch1 vl ca
‘dau an.
Kaolinit: 1 mot silicat 2 16p Alumino c6 dic tinh gidng
Steatit. o ' '
Muscov:te HHC& la mot phyllosnhcat - potgsium alumino

oco chu'a magneswm, sat mangan va tltan

" Alvefix plus duge dura vao thirc dn nhim glam tae hm cha

che doc td ndm mébc. Do cd hoat tinh gan chat vOi cac doe to

nhu. Aflatoxm da lam cho chung khong thé di vao mau giy

doc ma dLrorc dao tha1 ra ngoai theo phan. Si dung Alvefix

plus & ham luong 2 kg/thn thixc 4n cho gh dd & 4 wan dau, sau
dolal kg}tan thitc &n & giai doan sau.

.+ D6 VO’I ga de trung lidu Alvefix plus la 1 kg/tan thirc dn.

. * Don voi lcm con, [a 2 kg/tan thitc in va sau d6 1a {kg/tn
thirc & giai doan v5 béo da mang lai két qua tot.
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M@t s6 cdc chét vé co trong thanh phiin cac ché pham
hod, 1§ sinh 1am giam dgc tinh Aflatoxin

% Cdc chat khodng sét (Clay minerals)

Cac chét khoang sét la cc chit khoang thir cdp duoc
hinh thanh do qua trinh phong hoa cia cac loai silicat va déc
trumg b céu tric tang 1op.

Chét khoéng sét 3 10p - montinorillonite ¢6 kha nang hap
phu cao, c6 tinh khong dic hign va phu thude vao thé tich cla
mang hop thuy. Cac phin tr doc chét bi hat t6i mang va bi
can lai. Lién két nay khong phal 1a ¢b.dinh hoa hoc, chi la
mot phic hop sang, dua trén ciu ndi H-O-H (lwc hiit Van-der-

vaals) & trong mang hop thuy, nd ¢ thé m& néu moi truong
thich hop.

Cac chét khofng sét 1a nhimg chét hap phu ré tién va ¢b
nhidu tu diém. Tuy nhién ching hiit ¢a cac vitamin va chit
dinh dudng.

* Cdc chat khodng Zeolit

Zeolit 1a cac chit khoang thir cap ¢ cAu triic tinh thé. CO
ch Zeolit thign nhién va téng hop. Trén bé mat ctia Zeolit cd
mét vat tich dién dac bigt. Zeolit hiit cac phan tr nude cung
nhur cac phéan tir khac. Kha ndng hat doc & Aflatoxin cia cac
Zeolit phu thudc vao nguon gbc clia ching. ViKich thude cia
cac phan tir 12 mot yéu t6 quan trong trong su lién két, loai |
Zeolit hap phu Aflatoxin cling hép phu cac phan tr dinh
dutmg cb cling kich thuoe.
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* Cdc chét tring phian nhw Polyvinylpolyrrolidone

Polyvinylpolyrrolidone la mot homopolymer ctia N-vinyl-
2-pyrrolidon. L chat bot trang min, cd trong lugng phén tr
cao, tan trong nudc va cac dung moi hiru co.

~ Céc char triing phan nay ¢4 co ché tac dung twong Ly nhu
clay minerals. Cac thanh phan polymer hiit cac phan tir nude,
cac lien két chu ndi hydro hinh thanh mot mang hop thuy.
Nhé c6 mang ndy, cung véi cic phan tir nuée, cic thanh phan
phén cuc khac cling bi hap phuy.

Kha nang hip phu cla cac chét tring phan tt nhung
ching ¢6 nhuge didm rit 16n 12 cAc phan r phin cuc c6 cung
leh thudc nhu vitamin d& bi hip phu Nhiing phan tr doc to
nam khong phan cuc s& khong bi hap phu (Wilcke J., Turner
J.C., 1987).

* Than hoat tinh,

L chit bot mau den, khéng mui, khong vi, khong tan
trong nudc va nhidu dung moi khac. Than hoat tinh duge dbt
tir g8, xuong dong vat va chc vat chit hiru co kbac. Dc tinh
quan trong nhét clia than hoat tinh 1a ¢6 kha néng hap phu rat
cao. Khac véi mot sb chit hap phu khac, than hoat hap phu tht
ca cic phan tr mang dién tfich duong va dién tich am (Pham
Khic Hiéu, 1997).

Buck va Bratich (1986) cho féng than hoat tinh ¢ kha
ning hap phu nhiéu loai chat doc va Aflatoxin. Co ché tac
dung ctia né vé ban chat 13 phti mdt bé mit tiéu phan va lam
dé qua trinh dao thai chét doc qua phan.
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% Ché pham hod sinh hoe s e

Céc ché pham han ché doc hai ctia Aflatoxin. trong co thé
tic doéng theo con dudmg sinh hod hoe thudmg: it gy hai cho
ngudi va dong vat. Mot trong cic ché pham dwge sirdung
rong rai trong chan nudi thi y hién nay la My'cofix plus.

Ché phdm hoa sinh hoc Mycofix plu% do hang Biomin
(Austrm) san xual duge bo sung vao Lhuc an gia «.uc gld Cdm
Theo gidi thiéu cua hdng sdn xual [hl Mycoﬁx plus co tac
dung lam v hoat cac dgc t6 ndm méc, trong do co Aﬂatoxm
Co. che tac dung cua Mycoflx plus mot mat thong qua | su hap
phy mycotoxin, mat kbac. pha, huy cdu tric hoa h@c cuia
mycotoxin dya trén cac men ¢ trong ché pham,:r

Qué trinh hép phu mycotoxin xay ra trén mang hop- thuy
do chét hip phy tao ra. Cac phan tr Aflatoxin va bt s6
mycotoxin phin cuc khac bi hat 161 mang, ¢b dinh trén bé milt
mang va tré nén hoin toan vo hoat. Cac khoang xic: tac trén
mang hop thuy 'di?:u chinh dign thé riéng cta da s6.cac nhém
mycotoxin tao nén cach hép phu dic biét clia Mycoflx plus.
Qué trinh ndy bit dhu tir khoang miéng Khi con vat- tiet rudc
bot (hodic ngay trong thirc an trudce khi duge ncu ' hoa), tlep tuc
& da day va rudt. Cac déc to bi co dinh béi Mycoflx plus
khéng hép thu dugc vao mau Hop chit Mycofix pl“u% va
mycotoxin dugc hdp phu cung [hcll ra ngoa1 theo phan (Slgl‘ld
Pasteiner, 1994). SR
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Su phén hiy cde doc 16 ndm méc nho men Epoxydaza
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Cac mycotoxin khong phén cyc hoan toan bi cac men ¢6
trong Mycofix plus pha huy. Men epoxydaza pha ciu tric
ctia nhém chic ning 12, 13 - epoxy (phan doc nhit cua
Trichothecenes).

Robert Glavits (1992) da thir tac dung ciua Mycofix plus
lam v6 hoat Aflatoxin B, véi ¢ac ligu luong 400 va 1000 ppb
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Aflatoxin, 2kg Mycofix plus/] tin thirc in bé sung trong thirc
an cla ga cong nghigp. Két qui cho thay: cac 16 ga cho in céc
thirc 4n c6 bo sung Aflatoxin B, déu ¢6 hién tugng gidm ting
trong, ting miic tidu tén thirc in. V& bién déi bénh 1y ¢é cac
hién tuong: gan nhot mau, thoai hoa m& & gan, tang sinh o ong
mat va viém tdi mat. Tac dung clia Mycofix plus lam han ché
hién tuong nay thé hién & cac 16 ga cho an thirc dn bo sung
dong thoi Aflatoxin va Mycofix plus & cac ligu lugng trén.

Theo nghign ¢iu coa Pau Ngoc Hao va cong sur {1995)
trong phong thi nghiém va trén dai tra, Mycofix plus cé tac
dung lam gidm anh hudng x4u cta Aflatoxin déi voi ga thit
cling nhu ga d¢, lam cho gia cim khong c6 déu hiéu bénh Iy &
gan, thin va tii mit, ga khoé hon vi ting sic d& khang vé&i
bénh. Voi ham luong < 2 kg/tén thirc in, Mycofix plus chi cb
tac dung t6t & 1idu Aflatoxin B, thap (200-400 ppb). Néu ham
luong Aflatoxin B, < 100 ppb thi lugng Mycofix plus chi can
< 1 kg/tan thirc an. Mycofix plus cé thé dugc dua vao sir dung
trong ‘chiin nudi nhim phong chéng doc t6 ndm mébe.

Tac dung cia 1,2 - dithiole - 3 - thione (DTT), mot chét
cam img cda enzym don chirc niing dén qué trinh hinh thanh
cic lién két Aflatoxin - ADN trong gan chudt duge Egner
P.A. va cong sy nghin ctu nim 1990. Cac lien két ADN
chinh nhu Aflatoxin B - N7 Guanin thai theo nute tidu chudt
duoc cho ubng DTT giam di rét dang k. Tir dé rt ra két luat
DTT 1 chét c6 thé chéng lai ung thu do Aflatoxin géy ra.
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Trong nhan y. ché phﬁ’m Oltipraz dugc coi nhur mét loai
thuéc chéng ung thu do Aflatoxin giy ra (Buetle T.M. va
cong s, 1990).

Két qua nghién ciu cua Firozi P. F. va cng su (1996) vé
tac dung cua ché pham Curcumin dén hé théng men
Cytochrom P,,, tham gia xic tac qua trinh hoat hoa Aflatoxin
B, cho thay Curcumin tc ché 50% sy hinh thanh cac mdi lién
két Aflatoxin B, - ADN. N6 ¢6 thé han ché qua trinh ung thu
do céac chit hoa hoc thong qua viéc didu chinh chitc nang cua
cytochrom P g

Pham Khic Hiéu, Le Thi Ngoc Digp (1999) da nghién
¢ tac dung cua vigc han ché ddc hai do Aflatoxin trén ga va
cho biét: cao Actiso 10% lidu luong 6 ml/lit nwdc ubng cla ga
c6 tac dung lam glam 15 rét tinh trang tring ddc do Aflatoxin
B, ham lugng 200 va 500 ppb gy ra. Trong thit va gan ga
nhidm doc c6 tac dong cna Actiso dd khong hodc chi phat
hign thiy luong Aflatoxin B, tdn du nhd hon rét nhidu so véi
mirc cho phép trong thuc phim.

4.5. GIOT HAN HAM LUQNG AFLATOXIN CHO PHEP
SU DUNG TRONG THUC PHAM VA THUC AN
CHAN NUOT
Cac & chirc quoc t& nhw: T6 chic Nong nghiép va thuc

pham thé giGi (FAO), T8 chic Y té thé gidi (WHO), khoi thi

truomg chung chau Au (EU). cic nude trén pham vi thé gidi
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deu dua ra nhimg giéi han cho phép sw ¢6 mit cua Aflatoxin
trong luong thye, thuc pham ding cho ngudi va gia sic.

4.5.1. Mgt b ciin cit d€ tao 1ap ham luong gigi han téi
da (hay gi6i han an toan - MED)

Ngudi ta quan tim dén nhiém doc Aflatoxin trong chin
nudi khong chi vi Aflatoxin 1am thigt hai vé kinh t& cho ngudi
chan nudi don thuin ma con do sy ton dur clia chat doc nay
trong san pham vat nudi, dic bigt dugc chi y dbi véi bo sita,
Néu trong sita c6 Aflatoxin thi rit nguy hai cho tré em vi co
thé chua trudng thanh, k& ca gia sic non va tré em déu rat
man cam véi Aflatoxin.

Ngudi ta nghién ctu mdi tuong quan giita ham lugng
Aflatoxin ¢6 trong thirc 3n cia bo sita va ham lugng Aflatoxin
trong sira bo cho thdy néu trong thitc &n c6 100 ppb Aflatoxin
B, thi trong sita bd ¢d 1,5 ppb ton du; 8 ppb trong sira lon me
cho con bii. Qua nhiéu thi nghiém va cic két qua phan tich
khéc nhau, nguoi ta dua ra duge ty 1€ 1a 100:1 (1%) giira ham
lugng Aflatoxin trong thirc 3n va trong sita. Nhidu tac gia &
cac nudc khac nhau ciing di nghién ctu mdi tuong quan nay
trén cic té chirc nhu gan, thén, thit, trimg... ca vat nudi va
dua ra két qua ty 18 dé 13 14.000:1 d6i véi thit; 2200:1 d6i véi
trimg; 1200:1 v6t gan ga; 800:1 vdi gan fon va 300:1 véi sita
bo. Tuy nhign ho cling két ludn rang ty 18 trén khéng phai 12
mot hing s6 béi vi sy hdp thu va thai trir chdt déc con phu
thudc vao ca thé con vit.
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pé dam bao duoc an toan cho vat nudi va sic khoé ﬁgu&i
tiéu ding, cac nha khoa hoc da tim chch xac dinb giGi han an
toan hay lidu an toan ti thidu viét tat theo tiéng anb la: MED
(Minimum Effective Dose). Néu nghién clu Jidu nay trén ga
thi phai t&i 2500 ppb trong thirc an moi gay chét & miGc ¢ §
nghia (P < 0,05). Nhu vity gidi han an toan phai nhd hon 2500
ppb. Diéu nay da diit ra nhimg nghién clu siu hon vé anh
* rdng clia Aflatoxin t&i cac chirc ning sinh 1§ va sinh hoa cia
vit nudi. Ngay ca o lidy < 625 ppb thi van anh hudng dén hoi
chimg xanh tim va chdy mau & co, sy giam ham lugng men
lipaza tuyén tuy, tang thoi gian dong mau, do d6 viéc thiét lap -
gi6i han can phai dugc nghién ciru & mic thip hon. 6 liéu
khac nhau dugi 625 ppb Aflatoxin B, da dugc lua chon va rit
ra hai lidu 14 200 va 350 ppb Aflatoxin B, d& nghién cim danh
gia. Cac nha khoa hec da rit ra méi quan he giifa liéu Juong
6 the dung va sy bién ddi sinh hod sinh 1y 1a ty 1& 10:1. Nhu
vay dé dam bao an todn vé chirc ndng sinh 1§ sinh hoa thi ham
Juong d6 thyc chit I tir 20-35 ppb.

Tuy nhién néu s dung thuat toan thong k& dé nghién cira
nhidu yéu td cang mot luc v&i ham lugng Aflatoxin & cac
ngudmg xéc dinh thi thay van con cO yéu t6 chura phd hop vl
sy xac dinh lidu. Vi vay trong md hinh nghién ciru tiép theo
d3 gidm ham luong tir 200-330 ppb xubng con 50-88 ppb- Ly
do con 1a d& khong bi tach rai cac yéu 16 théng k& don thuan
khdi yéu 6 sinh hoc cla co th& va ngoai canh cia gia cam.
Ngudi ta phai mét t6i 400 thi nghiém dé tinh t0an duoc sy
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giam di 1% nang suit thue sy clia vét nudi do tac dung cia
Aflatoxin. Néu chi gidm di 1% nang sudt chan nuéi do the
dong cia Aflatoxin thi hang nam nuéc My c6 thé thiét hai t6i
hang tram triéu ddla trong cong nghiép chin nudi gia cam.

Nhur vay lam thé nao dé tranh dugc thiét hai trong chin
nudi khi de ra nhimg ham luong cho phép Aflatoxin ¢ trong
thirc &n, ma trong thyc t& khong thé loai bd hon toin chit
doc nay. Thue su néu chi nghién clu trong phong thi nghigdm
hoan toan khéng dap tmg duoc doi hoi cta thuc 8. Miu thi
nghig¢m du Ién méi phi hop véi thye té san xuét, khi d6 phai
cO t61 hang nghin ga cho mot 16 thi nghidm. Va néu ¢ thuc
hign dugc thi chiic chin giéi han dé ra phai nhd t6i mitc <
Ippb.

Do viy cin phai cb nhing nghién clu trong thyc .
Nguoi ta ¢ may min khi chon dugc 8 hgp chén. nuoéi ¢é 2 xi
nghigp st dung phuong thitc chin nuéi giéng nhau, ¢6 cling
cdng thitc thirc n va cung sir dung nguyén lidu ché bién. Két
qua cho thiy & xi nghiép 1 bi gidm 1% néng suét chuyén hoa
thérc dn va 2% ning suit chin nudi so voi xi nghiép 2. Ly do
duge xac dinh 13 & xi nghiép 1 ham luong Aflatoxin nhidm i
da 1a 30 ppb va tan sudt nhiém la 30%, tong khi d6 & xi
nghiép 2 ham luong Aflatoxin 12 6 ppb va tin suit nhidm i
2%. Két qui quan sat nay duoc 1ap lai tai 6 t& hop chin nudi
khac. Ho rit ra két luan 1a néu nhu thic an ¢6 chia 6 ppb
Aflatoxin B, va tan suft nhifm 18% duoc coi nhir 1 gi61 han
an toan va thirc an duoe danh gia 13 t6t. Néu ham Iuong d6 ia
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15 ppb va tin suit nhiém 12 31% thi xem nhu khong an toan,
thirc an kém.

Ket hO’p nhidu yéu tb trong nghién ciu phong thi nghlem
cac yeu t8 sinh hoc co thé vat nudi, nguoi ta di dén d& xuat
mot glorl han MED la 10 ppb Aflatoxin B, d6i véi thirc dn cla
gia cim va cling nhw vy nguorl ta d& xudt gioi han chit doc
nay cho lon, bd va mdt $6 vat nudi khac. Tuy nhién cing
khong thé cb giéi han nao tuyét ddi an toan vi con phu thudc
rat nhidu vao yéu t6 moi truomg va cac stress khac.

4.5.2. Ham hrong cho phép t6i da ciia Aflatoxin trong
thure pham va thic dn chin nudi

Tai lidu tham khdo tix Stoloff (1977), Schuller (1 982) va Van
. Egmond (1989)

& Hém |ang .
. . Thwe pham i Ghi
Tén nuoe va thirc an chin nudi Aliatoxin chu
(ppb)
L Lac va cac san phémtclac | LI
Ao Tat ca cac leai thire &n chén 50

I'IUOI

Ban Mach lLac: vé cac san pham tu’ Iac 10 J




LS

. - .—
Ham lugng ;
5 . Thuc pham " Ghi
Tén nuge va thlre &n chin nudi Aftatoxin chi
| {ppb)
—
Khai EEC Thue an nguyén c__ha! 50"
(@om Bi, oy hén hop (khéng 50°
Ban Mach, dung cho bé sira, bé non va
Buc, Ailen, cuu non
Y, Luc-X3m- - - o e I — e e e e
bua, Ha Thifc &n hén horp cho cac 10°
Lan, Anh, |logiconiai 1 R
Hy Lap, Thic dn bé sung (cho bé 20°
Phap) sifa)
P_i}_gn}an _Lac va cdc san pham tr lac 5

nudi

(") Khong st dung
trong thirc 4n cho
ga, bé hay lon.
Khéng ding qua
2% cho thi¥c &n
cta bo s(a. Khéng
qua 4% cho thire
an cac loai gia suc
khac.

slc
Nhat




Ham lugng

L Thuc pham : Ghi
TENNUSC | s thic Snchannudi | atoxin ch
{ppb)
Niu Zilan 15
o Lac va céc san pham t lac 20 Dya trén khuyén
Philippin ‘cao cua WHO
T4t ca cac thyc pham 5° {*) Phu thudc vao
g 2 G s s AR loai gia stc va
Tat 0-200 i o
Ba Lan & oa cae loai thtc &n chan © lugng Aflatoxin co
nuGi .
trong bét lac cho
gia sic
Trung Ouoc Lac 5 1
Xinhgapo lc_iac va cac san pham torlac, 10-15
au an ........................................ [T ISP
Nam F'hl T4t ca céc loai thire &n 5hayt0” {
. Tatcacac 10a| thuc pham 5" ) Gioi han cho
Thuy Bien Lac va cac san pham 1 lac 600° (M) thie ?" bo stfa
ia 15%
Thuy Si Lac va cac san phdm tUr lac
Thai Lan Dau dn
Anh Lac va cac san pham tor Iac 5 | o
T4t ca cac loai thuc pham 20°
Vé thije &n chan nudi I D
} Cac san pham lac cho 15°
My nguéitieuding |
Lac ca vd L P
015: T Rty
ac 10
Cac san pham tu‘ cac joai 5
Nam Tu hat khac ...................
1 ...................
Dlmbabue Lac 25°

a - Aflatoxin B : b - Téng s& ca 4 Aflatoxin; ¢ - Aflawoxin M,.
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Nhimg quy dinh tam thoi cho phép trong thire in chin
nudi va nguyén liéu lam thirc an chan nuéi & Viét Nam
(Tai liéu cda Vo KHKT va CLSP B Noéng nghiép va PTNT)

| Lutong Tf?ng so
Nguyén figu Aflatoxin B, | ANlatoxin B, +
161 da (ppb) | P2t G+ Ge
{ppb)
Khd dau lac nhan 250 500
Khé dau lac ca vo 100 250
Ngé hat 100 150
Sén khd 50 100
Khé dau tuong 100 200
Dau twong 50 100
Cam gao 50 100
Bot ca, bt xuong ’ 10 20
Thire &n ga con (i 1-21 ngay tudi) 10 30
Nhém con lai 30 50
Thirc &n vit con (tUr $-21 ngay tudi) 5 10
Nhom con lai 10 20
Thic &n ign con (tir 1-60 ngay tudi) 20 50
Nham con fai 100 200
Bo nudi lay sita 20 50
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Chiu tritich nhiém xuat ban
NGUYEN CAO DOANH
Bién tap va sua bdn in
RICH HOA - HOA1 ANH
Trinh bay. bia
PHAN HUY

-

—
{n 1000 ban, khd 14,5 x 20,5 cm. Ché ban va in tai X.I NXBNN.
Giy chip nhan ding Ky KHXB s6 499/121 do CXB chp ngay
28/1/2003. In xong va ndp luu chidu quy Iv/2003.
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