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LOI NOI PAU

Trong nhiing ndm gan day, viéc d6i méi phuong phdp gidng day da 1ré nén bitc thiét
va cdp bdach. Sinh vién di va sé 1a trung tam ciia day va hoc. Gido trinh la khéu quan
trong khéng thé thiéy dwoc nhdm g6p phdn thiee hién 16t viéc d&i méi plutong phdp
gidng day Quyén “Gido trinh Thitc dn gia sic” do PGS. TS. Lé Pirc Ngoan, ThS.
Nguyén Thi Hoa Ly va ThS. DuThi Thanh Hdng bién soan nhém cung cdp cho sinh vién
dai hoc nganh Chdn nuoi, Thit y, Thily sdn nhimg kién thitc co bdn vé thitc dn dong vt
not chung va thitc dn gia siic néi riéng. Gido trinh bao gom 8 chuiang, b6 cuc va noi
dung cdc chitong ré rang.

Dé hoan thanh 1dp tai liéu c6 gid 1ri nay, cde tdc gid dd tham khdo rdt nhiéu tai liéu
trong va ngoat nude, c6 nhitng sdch va tai ligu moi xudt bdn trong nhitng ndm gan ddy
{2002 - 2004).

Trong khuén khé thoi lugng citia mot mon hoc “Thite dn gia stic” véi 4 hoc trinh (60
tiét, bao gém cd thite hanh, thie tdp), cho nén néi dung sdch khong thé bao trim hét
nhitng van dé chuyén sau dicgc. Tdp thé téc gid mong nhdn diwgc nhimg § kiéh gop ciia
cdc thdy c6, cdc dong nghiép va cdc em sinh vién dé 1ai lidu hoan chinh hon trong lan
1Gi ban sau. |

“Giao trinh Thitc dn gia siic” dd duwge GS. TS. Vii Duy Gidng doc va gop y. Cluing
161 xin chdn thanh cdm on nhitng déng gép cé gid tri ciia gido su.

Moi gbp ¥ xin gui vé dia chi:

PGS. TS. Le Dic Ngoan, khoa Chén nudi - Thi y, Trudng dai hoc Néng Lam Hue.

102 Phung Himg, Hué. Tel. 054 525 439; Fax 054 524 923.

PGS.TS. Trian Van Minh
Hiéu trudng, chii tich HPKH - GD
Truong dai hoc Nong lém Hué



Chuong I
PHAN LOAI THUC AN

L. PINH NGHiA

Trong hoc phan Dinh dudng gia siic, chiing ta da dugc gi6i thicu vé khij niém “chat
dinh dudng” va “thic an”. Dé gitp hé théng lai kién the, chiing t6i xin nhéc lai mot vai
khdi niém d€ tham khao. Trudc hét, Pond va CTV (1995) da dita ra khdi niém vé chat
dinh dudng nhu sau: Chdt dink dudng la mot nguyén 16 hay mot hop chdt héa hoc ma co
thé giit dige sie sink triedng, sink sdn, cho sita mot cdch binh thiong hodc duy tri sy
song néi chung. Theo d6, thitc an dugc dinh nghia la: mér var liéu cé thé dn duge nhim
cung cdp chdt dinh dudng. Wohlbien (1997) dinh nghia ring t4t ca nhimng gl ma con gia
stic an vao hoic ¢d thé an vio duge ma cé tic dung tich cuc d6i véi qu4 trinh trao déj
chat thi goi la thirc an gia sic. Mot dinh nghia khéc ciing dugc sy chap nhin cia nhiéu
ngudi dé 1a “Thite dn la nhitng sdn phdm ciia thic vat, dong vdt, khodng vdt va céc chdt
1ong hop khdc, ma dong var 6 thé an, ticu héa, hdp thi d€ duy 1ri si séng, phat trién va
tao ra sin pham".

I1. PHAN LOAI THUC AN

2.1. Y nghia ciia phan loai thic an gia siic

Viéce phan loai thic an gitip cho ngudi chan nuoi bi€t chon va dinh hudng sit dung
thich hop timg loai thiic an cho timg déi tugng gia stic dé mang lai hiéu qua kinh € cao.

2.2. Phuong phap phan loai

C6 nhiéu phuong phdp phan loai thic an khac nhau, can ¢ vio ngudn gdc, dic tinh
dinh duGng, tinh chit thidc an...

2.2.1. Phdn logi theo nguén géc
Can ¢ vao ngudn géc thitc an duge chia thanh cic nhém sau:

+ Thifc an ¢ ngudn géc tir thuc vat; Trong nhém nay gém céc thic an xanh, thiic an
ré, cll, qua, thtc an hat, cde san’ phdm phu cia nganh ch€ bign nong san: thifc an xg, rom
13, day lang, than 14 lac, than cay ngé céc loai cam, kho ddu (do céc nganh ché& bign dau)
b bia, rugu, sin phdm phu. Nhin chung, loai thic an nay 12 nguén nang lugng chit yéu
cho ngudi va gia siic, ngoai ra né con cung c4p vitamin, protein tho, cic loai vi khodng,
khang sinh, hop chat sinh hoc.



+ Thic an c6 ngudn gdc tir dong vat: G&m t4t ca cdc loai san phidm ché bién ti
nguyén liu déng vat nhu bot ¢4, bot 16m, bot thit, bot nhong tam, bot sita va bét mau.

Hau hét thic in dong vat cé protein chét lugng cao, ¢6 du cdc axit amin thiét yéu,
cac nguyén 16 khodng va mét s6 vitamin A, D, E, K, By,.., 1y 1& tiéu héa va hdp thu cac
chat dinh dudng trong thiic an dong vat cao hay thap phu thudc vao cach ché bi€n, lam
thitc in bd sung protein quan trong trong khiu phén cia gia stc gia cam.

+ Thitc an ngudn khodng chat: Gém cdc loai bot sd, dd voi va cdc mudi khoang khic
nhim bd sung cdc chit khodng da va vi lugng.
2.2.2. Phdn loai theo thanh phén cdc chdt dinh dudng

Phuong phép nay chi y&u dua vao ham lugng céc chét dinh dudng chinh trong thic
an: protein, lipit, gluxit, nudc... dé chia thanh céc nhém.

+ Thiic an giau protein: T4t cd nhitmg loai thic an c6 ham lugng protein thd chiém
trén 20% (tinh theo vat chit kho) thi duge goi 12 nhiing loai thic an giau protein.

Vidu: kg b6t ¢4 loai 1 ¢6 443g; 1kg bot thit ¢ 660g; 1kg dau tuong c6 374g; lkg
kho ddu lac nhan c¢é 409g protein tho.

+ Thic an gidu lipit: G8m cdc loai thitc &n ma ham lugng lipit chi€ém trén 20%. Myc
dich st dung thic an nay 1a cung cip mot lugng lipit thich hogp trong khdu phin di du
ham luong vat chat kho nhung gid tri nang lugng con qud thép.

Vidu: Vimg chita 44,1% va lac nhan 46,3% lipit

+ Thitc an gidu gluxit: L3 loai thitc an trong dé ¢6 ham lugng gluxit 50% trd lén,
gém céc loai hat ngfi c6c, ngd, thée cdm, bot khoai, bot sin. Thic an nay chi€m ty 1¢ rdt
16n trong khdu phén thic an gia sic da day don, né 1a nguén nang lugng dé tiéu héa, hép
thu va ft gay tai bién trong qué trinh st dung ma gid thanh re.

+ Thitc an nhiéu nude: Gm cac loai thirc an ¢6 ham lugng nudc tit 70% trd lén.
Vi du: Thic an ¢l qua, bdng ba rugu, bia, rau xanh, béo...

+ Thitc an nhiéu xo: Gém céc loai thic in ma ham lugng xo thd 18% trd 1én. Loai
thic an ndy 12 san phdm ch€ bién nganh tréng trot, nhu rom ra, day lang, day lac.. nhimg
loai thitc an nay it cé ¥ nghia véi gia sic da day don nhung chi€ém ty trong Ién trong
khau phén gia sdc nhai lai.

+ Thitc an gidu khodng: Gém cdc loai mudi khoang, bot xuong, mudi an, bot so...

+ Thic an gidu vitamin: Gém nhimg loai vitamin hoic nhimg loai thic an giau
vitamin nhu: bot rau xanh, ddu gan cd...

+ Thitc dn bd sung khéc: Gém cdc loai thiic an ¢6 ngudn géc dic biét nhu khdng
sinh, cdc hop chat chifa nito, cc chit chdng 6xy héa, cdc chat kich thich sinh trudng.
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2.2.3. Phdn logi theo duong luong tinh bot
Theo phuong phép ny, ngudi ta phan thic in thianh 2 loai: thifc an tinh vi thitc #n tho.

+ Thitc 4n tho: Bao gbm c4c loai thifc an c6 duong luong tinh bot dusi 45% nghia la
trong 100kg thic dn c6 gia tri khong qué 45 don vi tinh bot. ‘

+ Thiic an tinh: Bao gém c4c loai thic an cé duong lugng tinh bot trén 45% (trong
vat chat kho6) nhu cic hat ngii cdc, bdt ch qua, cc hat kho dau. Trong thifc an tinh con
phén ra thic an giau protein, gluxit, lipit...

2.2.4. Phdn loai theo toan tinh va kiém tinh

Ngudi ta can cit vae d6 pH cla san phdm chuyén héa cu6i ciing dé€ chia thic an
thanh toan hay kiém. Thudng nhing thic an ¢6 chia nhiéu P, Cl, S thi san phiam cusi
cling cla sir chuyén héa mang tinh axit.

Vidu: P cho H,PO,, S, H,SO,, Cl, HCI, cdn loai thitc &n nhiéu Ca, K, Na, Mg thi sin
phdm chuyén héa cuéi ciing mang tinh kiém.

Phuong phdp x4c dinh mot loai thitc an toan tinh hay kiém t{nh dva vao cong thic:

_ 97P + 625 + 28C1
50Ca + 26K + 43Na + 83Mg

Néu X > I: Thiic an d6 thude nhém toan tinh
Néu X < I: Thitc an d6 thuéc nhém kiém tinh

Vi dy: Trong ¢d kho cé chisa P: 2,1g; K: 19,2g; Na: 2,46g; S: 2,05g; Cl: 2,17g; Ca:
17,7g; Mg: 2,28 g.

Thay vao cong thifc ta cé:

: 97P + 628 + 28Cl
50Ca + 26K + 43Na + 83Mg

=0,23

Trudng hop nay X < 1 nén thic an thu6c nhém kiém tinh.

Nhiing loai thitc an kiém tinh gém: Thifc an xanh, ¢l qua, thitc n @ xanh... nhilng
loai thifc an nay thich hgp cho gia sic sinh san, tic dung tot d6i véi kich thich tiét sita.
Trong khi, nhiing loai thifc &n toan tinh nhu; céic loai thiéc an dong vat, hat ho dau va
mot vai loai thifc an giau protein lai thich hop véi gia sic duc, gia stic duc sinh san nhat
la trong thoi gian 14y tinh,

Ma sé qubc 1€ clia nguyén ligu thic &n chin nusi: Hién nay trén the gidi ngudi ta
phan thic an thanh 8 nhém:



Thic dn thé kho: Tat ca céc loai co xanh tu nhién thu cét va cdc loai phé phu phidm
cla cdy trong dem phoi kho ¢6 ham lugng xo trén 18% déu i thic an ths kho, bao gdm:
c6 kho ho dau hoac hoa thdo, rom ra, day lang, day lac va than cay ngo... phoi kho.
Ngoai ra con gém vo céc loai hat théc, lac, dau, 18i va bac ngo.

Thitc dn xanh: Tat ci céc loai cd trong, ¢d tu nhién, cédc loai rau xanh cho gia stic sir
dung & trang thdi tuoi, xanh bao gom: rau mudng, béo hoa dau, 14 bap ci, su hao, ¢ w
nhién, c¢o tréng nhu cd voi va ¢d sa, béo tdm, rau dira nudc, rau dén, rau 1dp, than 14
khoai lang...

Thikc dn 4 chua: Tat ca cac loai thitc an chua, céc loai ¢ hoa thao hodc than, bi phu
phdm clha nganh tréng trot nhu than, 14 lac, bd dda, vé chudi, than cay ngo... dem 0
chua.

Thirc dn giau ndng ligng: Tat ca cac loai thitc an ¢6 ham lugng protein dudi 20% va
x0 tho duéi 18%, bao gém cic loai hat ngl c6c nhu ngd, gao, sin, ci khoai lang, cao
- luong, mach, my... va ph& phu phdm cha nganh xay x4t nhv cdm gao, cdm ngo, cim my,
tdm... nhém nguyén liéu nay chi€ém ty 1& cao nhat trong céng thic thic an hén hop,
thudng chi€ém 40 - 70% ty trong. Mot s6 loal ddu the, md tho ciing duge ding bd sung
viio cong thic thitc dn hdn hgp nhung khong vuot quéd 4 - 5%. Ngodi ra con c6 cdc loai
cu, qua nhu sén, khoai lang, khoai tay, bi do....

Thitc dn giau protein: Tt ca cac loai thiic an ¢é ham lugng protein trén 20%, xo thod
dudi 18%. Thiic an gidu protein ¢d ngudn gdc dong vat: bot ¢4, bot thit, sita bot, bot thit
xuong, bot mdu, nude sita...; thiic an giau protein ¢é ngudn gdc thyc vat: hat d6 tuong,
lac, dau xanh, dau triéu, dau nho nhe, kho dé tuong, kho lac, kho ddu hudng duong, kho
dau dira, kho dau bong.

Thiic dn bé sung khodng: Bot vo sd, bot d4, vo hén, dicanxiphotphat, bot xuong. ..
Thitc dn bd sung vitamin: Céc loai vitamin By, B,, B3, D, A hodc premix vitamin.

Cdc chdr phu gia (additives): Dy la nhém thic dn rét da dang. Theo bang huéng
din s6 70/524 cla chau Au c6 t6i 14 loai phu gia thic dn chan nuoi khéc nhau:

S6 thir by Loai phu gia S& thir ty Loai phy gia
1 Céac chit khang sinh 8 Cac vitamin
2 Chat chéng éxy hoa 9 Cac chét vi lugng
3 Ch&ttao huongvi 10 Nhan t& sinh trudng
4 Chét phong cau tring 11 Chéit két dinh
5 Chét nhd hoa 12 Chét nhil hoa axit
6 Chat tao mau 13 Cac loai men
7 Chat bao quan 14 San phdm vi sinh vat




S& thit tw cha 8 nhém thite an duoc dénh s6 nhy sau:

Tén nhdm thite an S8 quéc 18 cha nhdm thic 4n
- Thirc dn thd khd . 1
« Thirc &n xanh
- Thifc &n G chua
- Thitc &n giau n#ng lugng

- Thirc #n giau protein
- Thirc &n b3 sung khoang
- Thitc &n b8 sung vitamin

@0~ ;O AW N

- Céc chat phu gia (additives)

Vidy:
- Kho dau lac ép ¢6 ma s6 quéc & 1a: 504604
- Kho déu lac chiét ly c6 ma s6 qudc t&: 504612
- Kh6 ddu dau tuong ép c6 mi s6 quéc t&: 503649
- Kho diu dau twong chiét 1y cé mi s& quéc t&: 503650
- Bét ¢6 linh lang khé 17% protein ¢6 mi s§ quéc t& 1a: 100023
- Bot ¢6 linh lang kho 20% protein cé mi s& qudc 1€ 1a: 100024
- C4m gao thudng ¢é mi s& qudc € [3: 403928
- Cam lau c6 ma s& quéc t& 1a: 403943

Trong ma s8 qudc t&€ clia céc loai nguyén liéu thitc an chin nuéi, chit s6 dau tién cho
biét loai nguyén liéu thic an dé thudc nhém ndo, con nam chit s6 ti€p theo trong mi sg
1a cc s6 d€ phan biét cdc nguyén liéu d6 trong ciing nhém.

Trong 8 nhém nguyén ligu trén, cdc nhém nguyén liéu thudmg- sir dung trong ché
bi¢n thic an chin nudi cong nghiép 1a cdc nhém 4, 5, 6, 7 va 8 con cdc nhém 1,2,3
thudng ding cho gia sic nhai lai, nhém 2 ciing ding cho cdc nhém gia stic khdc nhu
thifc 4n bd sung.



Chuong I1
BOC TO TRONG THUC AN

I. CAC KHAI NIEM CO BAN VE CHAT GAY POC TRONG THUC AN
1.1. Dinh nghia
Chdt doc (poinsons)

Chét doc 1 nhitng chét v6 co hay hitu co c6 ngudn gdc trong tu nhién hay do con
ngudi tao ra, né duoc nhiém vao trong thifc n va dua vao co thé dén néng dé nhat dinh
va pay ra sy ngd doc, lam r6i loan céc hoat dong sinh 1y, sinh hod binh thudng ctia co
thé va biéu hién bang nhiing triéu ching va bénh tich khic thudng.

Tuy theo loai chat doc, mic dé nhi€m déc nang hay nhe, tuy theo I¢a tuéi, tinh trang
sitc khoé cua co thé ma triéu chitng ngd doc ning, gdy 1 vong hoac nhe san mot thdi
gian dai tich lu§ méi gdy biéu hién ngo doc.

Chét déc duge sinh ra tit nhi€u ngudn géc khac nhau: N6 c6 thé 1a céc san phdm trao
d6t clhia ndm mdc, vi sinh VAt tao ra mi ta goi 1d Mycotoxin. Hoic ¢6 thé 1in vao thic an
do 6 nhiém méi trudng hodc cling ¢é thé do con ngudi vo tinh hay cd ¥ cho thém vio
céc nguyén liéu dé bao quan va tang khdu vi.

Nghién citu vé chét doc thuce chat d6 12 nghién ctu vé ban chit hod hoc, co ché tic
dong, phuong phip x4c dinh dé tir d6 ¢6 nhitng bién phdp k¥ thuat loai trir v han ché tic
hai cla néd t6i co thé ngudi va dong vat.

Su ngé doc (toxicosis, poisoning)

Linh vyc nghién citu vé sy ngd doc bao gém nhiéu khia canh khéc nhau. Piéu nay
phic tap vi ¢6 qud nhiéu chat doc nén rdt khé phan biét. Doi khi cling xay ra triéu ching
ngd doc thuc phdm ma khi kiém tra khong thdy c6é doc chat trong thic an, nhu su ngod
doc chat dinh dudng do an qué nhi€u khong tiéu, bi vi khuan lén men trong dudng rudt
sinh ra dgc 19, su ngd doc chat khodng vi lugng, su ngd doc vitamin... khi sir dung qué
liéu. Tréi véi di€u nay, doi khi ngudi va dong vat in phai chat doc ma khong cé triéu
chiing ngd doc do li€u lugng doc t6 qua thap hodc do sic dé khing clia co thé ngudi va
déng vat vdi ddc t6 cao nén khong xuit hién triéu ching.

1.2. Céc trang thai ngé doc
Ngé doc cép tinh la trang thédi ngd doc sau khi nhi€m chat déc mot thoi gian ngan,

xudt hién nhimg triéu chimg khac thuong rdt nghiém trong hodc gay ra tlr vong cho
nguoil va déng vat,
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Ngé doc tich lily (con goi 1a ngd doc trudng dién, ngd doc mién tinh) 13 trang thdi
ma co thé nhiém chat doc véi lidu lugng thép, chua gy ra triéu ching lién ma phai trai

qua mot thoi gian dai chat doc tich liy trong co thé, lam bién ddi cic qud trinh sinh ly,
sinh héa lau dai réi méi gy ra triéu chimg.

IL. PHAN LOAI CHAT POC THEO NGUON GOC LAY NHIEM

2.1. Chét ddc ¢6 sin trong nguyén liéu 1am thirc an va trong qu4 trinh ché bién

Trong tu nhién céc loai thuc vat cling nhu mét s6 loai dong vat dic biét déu ¢ chita
mot $6 lugng doc t§ nhat dinh. D6 13 nhitng chat tich iy hoic 13 san pham trung gian
trong qud trinh trao ddi chat cha chiing hoic 1a nhiing chat dugc sinh vit tdng hop.

9] thyc vat, nhét 14 nhém cay ho dau cé nhiéu chat khéng dinh dudng (nutrition
antigonist). Nhi€u loai thyc vat ¢6é chita nhém chat glusit doc, trong moét 56 loai dong vat
¢6 chita nhimg amit déc gay di ing rat manh cho co thé.

2.2. Chit doc do thue phdm bj bién chit trong qui trinh bao quan

Sy ton tri¥ nguyén liéu trong kho [4u ngay, do tic dong cla Oxy trong khéng khi oxy
héa hoic do enzyme trong thuc phdm tdc dong lam bign déi cic chat dinh dudng tré
thanh cdc chét doc hay chat khdng dinh dudng.

Vi dy: Céc chit dau thyc vat dé lau ngay trong khéng khi s& bién thanh céc peroxyt,
aldehyt déc. Cic axit amin nhu histidine trong thit ¢4 tuoi dudi tic dong cha enzyme
decarboxylase khit nhém cacboxyl trd thanh histamin déc gay di ting manh cho co thé.
Mot s6 vitamin bi 6xy héa tr& thanh chit khang vitamin.

2.3. Chat doc do nam mdc sinh ra (mycotoxin)

Céc loai thic an sau khi thu hoach vé khong duge 1am khé va ché bign kip thai trrde
khi dem du trir trong kho. Néu d¢ 4m trén 14% rét dé bi lén men hodc ndm mée phdt
trién sinh ra doc t3. Tuy theo loai doc 6, tiy theo hdm hugng cao hay thap ma cé thé
gay ra doc cho nguoi hay dong vat.

2.4. Chat dgc do vi khudn gay ra
Ng6 doc thic an do doc 6 vi khudn thudng x4y ra do thi€u sét trong céng tac kiém

tra va phéan 16n xdy ra trén thyc phdm c6 nguén géc dong vat gidu protein nhu thit sira,
triing...

2.5. Cac hoa chdt doc hai 1an vao thic an

Nguyén nhan gy ra su ngd doc thue phdm hodc khong an toan thuc phim c6 thé do
cac yéu 16 sau day:
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- Cdc chdt cho thém vao thic an d€ bdo quan, nhém nay bao gém: Cac chat sét
khudn, c4c chét chéng ndm, cdc chat khang sinh va cdc chét chéng 6xy ho...

- Céc chat cho thém vao thic 4n dé tang khdu vi, huong liéu cta thic an.

- Cdc chat tdy mau hoic cho vao dé thay déi mau thyc phdm, lam cho dai hodc x&p
thuyc pham.

- Cac loai chat kich thich t6, hodc cdc chat tang dong héa, ting gilt nudc dé cho gia
sic tang trong nhanh.

- Céc chat gay 6 nhi€ém moi trudng bao gém kim loai nang clia nha mdy thai ra hap
thu vao cay thic an, thude trir chuét, trit sau, trir ndm va virus nhiém vao thuc pham.

IIL CAC YEU TO ANH HUGNG DEN MUC PO POC
3.1. Liéu lugng chat doc

CS nhi€u chdt & li€u thap thi 1a yéu t6 dinh dudng. Vi du: nhu cdc nguyén t6 vi
iuong, nhung & 1iéu cao thi gay ra ngd doc.

3.2. Yéu to gitng, loai dong vat

Cung mét loai doc t6, cing mot liéu lugng nhim nhung ¢é gia sic cé triéu chimg
tring doc nhung c6 loai lai khong. Vi du: véi ty 1& 10% bot 14 keo dau thi & gi ¢6 hién
tuong budu cé, rung 16ng nhung & gia stic nhai lat véi mic trén 30% trong khu phén thi
mdi ¢6 triéu ching ngd doc. Hay cung mot ty 1¢ aflatoxin trong thitc an thi vit ¢é biéu
hién ngd doc trude ga.

3.3. Lira tudi cia dong vat

Déng vat non néi chung h¢ thdng dé khéng, he théng khir doc va thai doc t6 ra ngoai
cha co thé phét trién chua hoan thién, do dé stic dé khing v6i doc 18 clia co thé gia siic
non ciing yéu hon gia siic trudng thanh. Nguoc lai, co thé gia y&u su trao déi chat ciing
giam xudng, sitc dé khang déi vdi doc t6 ciing giam.

3.4. Tinh biét

Anh hudng cha doc t6§ trén gidi tinh ciing chi 12 khéi niém twong doi. O trang thdi
binh thutng thi khong cé su khic biét ¢6 y nghia giita 2 loai gidi tinh trén linh vuc dé
khdang véi doc 6. Tuy nhién, khi gia sic mang thai, sinh san hodc nuéi con thi rat mén
cam vdi doc 6.

Vi du: doc t6 ndm aflatoxin cé thé gay chét phoi ty Ié cao; doc t6 zearalenone (F,,
cé trong ngd) do ndm Furarium 1iét ra ¢6 thé gay ra sy thai. Vi vay, trong thoi gian
mang thai cin phai c¢6 ch€ d¢ an k¥ ludng hon binh thudng.

12



3.5. Tinh trang site khoe va ché& d6 dinh duéng
Sitc khoe co thé ¢6 anh hudng rat 16n dén kha néng dé khang déi véi doc t6.
Vi du: khi co thé bi bénh viem gan hoac viém than do nguyén nhan khic khéng phai

~doc 16 thi kha nang loai bd doc 16 ctia co thé rat kém. Vi vay, cling v6i mot liéu luong
giong nhau, nhung co thé khée manh c6 thé vuot qua dugc.

Khdu phan an va ché do dinh duBng cla déng vat cling dnh hudng rat 16n dén sic d3
khdng clia co thé ddi véi doc chat. Vi du: khi khdu phdn an thi€u cholin hoc
methiomine s& gay ra hién tuong tich ma gan 1am cho chitc nang ¢ty gan tr& nén suy
giam, tir 46 dé khang véi doc t6 ciing s& kém. Hoac khdu phin mat can bing giita ning
lugng va chat dam, qua du thiva chat dam ¢6 ngudn géc dong vat, ¢6 chita nhiéu chat hitu
CO purine va pirimidine ma lai thi€u vitamin A s& c6 nguy cd phét sinh ra bénh “gout” 1a
ching bénh tich urat trong co thé, trong bé than lam cho chic nang loc va loai thai chat
ddc clia co thé suy yé&u. Tir d6 c6 thé 1am cho tinh trang ngd doc tré nén ning né hon.

3.6. Trang thai vat 1y cha chit doc

Cing mot loai chat doc, cling mot lidu luong, nhung chat déc & trang thdi hoa tan
duogc trong nude thi s& gay ra trieu chang ngd doc nhanh hon, nhung né loai thai ra
ngoai cing nhanh hon. Nguoc lai, & trang théi nhii ddu hodc & dang boét khong tan thi
chat déc hap thu cham nén gay ra trieu chiing ngé déc muodn hon, nhung loai thai chat
doc ra khéi co thé cling cham hon.

1V. CAC CHAT DOC HAI CO SAN TRONG THUC AN
4.1. Cac chat doc hai trong thitc &n thuc vat

4.1.1. Cdc hop chdt glucoside trong thirc dn

Xyanglucoxit (HCN)

Ban chat hod hoc 1a mot hgp chat hitu co ¢ cdu tric gom 2 phan: mot phin tir
duding (glucose) va mot phin khong phai 1a dudng: axeton hoac HCN. HCN duge tao
thanh do qud trinh thuy phén linamarin va linustalin do hai enzyme tuong (ng:
linamarinase va linustalinase, Trong d6, linamarin chiém phin 16n (95%) con rat it
linustalin (5%). Trong sin tuoi, cic chat nay ton tai & tat cd cic bo phan 14 va ¢,
nhung nhiéu nhat & 16p vd day thit hai (16p vé mau hdng), 16i va hai ddu cha ci sin.
Glucosit phé bién trong c4c loai thyc vat nhat Ia cdy ¢o gin vdi hoang dai. Khi chin
thd trén déng cd, néu gia siic an phai nhifng thuc vat ¢6 nhiéu glucoxit s& xuat hién
ddu hi¢u ngd doc. Tuy theo g6c héa hoc gdy doc hai, ngudi ta chia glucoxit thanh
cdc nhém sau day:

Céng thiie ciu tao nhu sau:
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chx\ _~CN Hsc\ _~CN

C C
CH3/ \O——Glucose CH3/' \O——Glucose
O—Glucose
Linamarin Linustalin

Xyanglucoxit ton tai nhi€u trong cdy san (bang 1 va 2), hat lanh vi diu Java.

Bdng 1. Phdn b6 HCN trong sdn

Sé4n d¢ing Pha The Ham lugng HCN (mg/100g)
V6 ngoai méng 7.6
V& trong day 21,8
Hai dau cl sén 16,2
Phan rudt (2n dugc) 9,72
Phan I6i 15,8

Nguén: Pham Si Tiép, 1998.
Bdng 2. Phdn b6 HCN trong ld sdn (mg/100g tuoi)

Céc loai 1a Giéng An D& Gidng Chudi dd
La gia (1/2 cao than trd xudng) 1,44 + 0,06 0,46 + 0,03
La banh & {1/2 d&n 3/4 cao than) 429+0,42 1,54 £ 0,15
La non phia trén 36,48+ 2,25 1475+ 0,16
Dot non 44,23+ 2,10 18,05+ 1,81

Nguén: Pham Si Tiép,1993. :
Bdng 3. Anh hudng ciia phuong phdp ché bién t6i ham luong HCN trong ld sdn

(mg/100g tuoi)
Phudng phap ché bién S4n An B6 S3n Chudi db
La tudi 21,61+237 8,76 £ 0,22
Bam nhn, ndu chin 3,26+ 2,37 1,72+ 0,12
Bam nhé, 0 chua 1 tuan 3,06+0,05 1,50 + 0,07
Bam nho phdai khé tan bét 2,79+ 0,11 0,88 + 0,05
Bam nhd ngam nudc, phoi khé tan bét 2,05+ 0,17 0,46 + 0,33
Bam, ngam nudc voi, phoi kho, tan bot 1,74 + 0,53 0,22 + 0,11

Nguén: Pham S Tiép, Nguyén Van Déng, 1998.
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Bing 4. Anh hudng cida phuong phdp lam khé dén ham lugng HCN trong bot 16 sdn

(ppm) -
Phuang phap ché bién Gifing Thai Lan Gidng Gon Nam bd
Phai ndng khé nhanh 1270 954
Phai trong nha khd cham 562 280
Say 60°C 1106 664
Sdy 80°C 990 499
Sdy 100°C 495 217

Bdng 5. Anh hudong ciia phuong phdp ché bién dén ham lugng HCN trong sdn cu

Céch xit ly Ty 18 HCN con Iai so ban dau (%)
Bé6c v ngam nudc 24 gid 75
Luéc khéng vé nda gia 56
Ludc 2 1an nude 42
Ludc ky kéo dai 31
San phdm san HCN (mg/100 g) T
Cd sn tuoi 9,72
Sén |4t phdi kho 2,70
Bot s&n 1,08 )

Gia stic an nhiéu: liéu doc 16i thi€u 2,3 mg/kg thé trong. G6c CN” khi vio co thé sé
lien ket lien két chat ché véi hemoglobin, Gc ché qué trinh van chuyén 6xy lam cho co
thé thiéu oxy ngat thd, cic niém mac da tim bim chét r4t nhanh, Viéc bét gitt CN™ cna
Hb la phén tng ty vé chia co thé nhim ngan chin ion CN khong lot vao bén trong cic t&
bdo. Néu co thé nhiém qué nhiéu ion CN thi khong ¢é kha ning phong veé, khi dé ion
CN lot vao ben trong cédc t€ bio va lién két chat ché véi nhan Fe** va Cu*™ trong hé théng
enzyme ho hdp cytochrom khong cho hé thong nay thuc hign chifc nang van chuyén dién
tr trong chudi phan tng ho hap t€ bao. Lic nay tinh trang ng6 doc trd nén tdi té hon,

khé ¢6 kha nang ciru chiva duoc.

Hemoglobin

Methemoglobin
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Linamann O—C—C=N

B-Glucosidase l
CH,
Aceton cyanohydrin |
OH \’ll‘ C=—=N
HC
Nhiét 46 cao, d¢ pH cao
Amino thiazoline carboxylic axit Cyanate rhodanese & -S-S
H C—CH COOH=-—C=—N = HC——=N.—SCN-
Thiocyanate
Red block
S N cenn -
\ Y OCN
C MetHB--CN Cyanate
NH,

Sg d6 1: Chuyén héa cyanogenesis va cyanide treng co thé ngudi (Hans Rosling, 1994)

- C6 hai trang thdi ngd doc:

Ngo doc cdp tinh: géc CN™ khi vao co thé s& lién hé chit ché véi hemoglobin, tic
ch€ qud trinh dxygen 1am cho con vat ngét thd, cdc niém mac da tim bdm v chét rat
nhanh néu dn phai mét luong 16n. Tré em va dong vat non trao déi chat rat manh do d6
cdn rdt nhi€u 6xy, vi vay ciing 1 d6i tugng rit man cam vdi HCN.

Ng6 ddc man tinh: trudng hop dn véi mot lugng it, thudng xuyén thi trong co thé
dong vat chit yéu la & gan s& 6xy hda khir chdt HCN nh& vao luu huynh trong axit amin
dé tao ra chit thiocianat it déc hon HCN.

- Liéu gay ngd doc: theo tai liéu chia Humphreys (1988) thi liéu gay ngd doc t6i
thiéu clta HCN tr do trén déng vat 1a 2 - 2,3 mg/kg trong luong co thé. Tuy vy, néu &
licu nay nhung géc CN nim trong céu tric glucoxit thi chua di stc dé gay doc ma né
con phu thuée nhiéu yéu 6 khdc nhau. Néu nhu dang glucoxit trong thifc an khi vio co
thé ma gidi phéng nhanh HCN va co thé hap thu nhanh thi c6 thé gay ngo doc, néu giai
phéng HCN chém, hdp thu cham thi liéu ndy ciing chua gay triéu chitng ng6 doc. Trong
thuc ti€n ngudi ta con nhan thay khi dong vat an nhiéu va hdp thu nhanh HCN (4 mg/kg
thé trong) thi chét mot cdch 16 rang. Nguyen liéu dé 1am thic an chita khodng 20mg
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HCN/100g nguy hiém cho con vat. Dé xét nghiém HCN chinh xdc, chiing ta nén kiém
tra ham lwgng HCN & trong gan va chét chita trong da c6 dong vat. Khi gia siic b ngo
doc HCN thi trong gan ciia né chita t6i thiu tir 1,4 mg/g trd lén, trong da ¢ 10mg/g trd
lén (Van der Walt, 1944).

Trén ngudi: ngd déc HCN thudng hay gap do an phai sin déc, ngudi ta con goi 1
say san. Khi an phai sin ding ché bién khong 16t s& phit sinh ra triéu chimg ngo doc do
chat linamarin, mét loai glucoxit doc bi thuy phén bdi enzyme sinh ra HCN, liéu lugng
gay ngd déc cho mot ngudi 16n 1a 20mg HCN. Liéu gay chét nguoi 12 1 mg/lkg thé
trong. Tuy nhién, nhém glucoxit rat dé bj phan hiy béi nhiét, trong céc méi trudng axit
va kiém lodng. Vi du, him lugng HCN trong sén giam dang k€ khi & chua, phoi kho hay
ngim nudc voi (bang 2, 3, 4, 5).

Alkaloide

Alkaloide 12 nhing hop chat hifu co ¢ chia nito va ¢é tinh kidm nhe, da sd ¢6
ngudn géc tir thio moe, chi v6i moét lidu that nhd cling tao ra tic dung sinh hoc rat manh
trén co thé. Chat alkaloide don gidn dugc tng hgp sém nhat viao nam 1886 13 chat
coniine, goi tén hda hoc 13 2 - propyl - piperidine (C;H,,NC,H,). Day Ia chét ma ngay
Xua nguoi xdu di dung né dé ddu doc nha it hoc vi dai ldc bay gidy - dng Socrates.
Hién nay, nguoi ta tim thady c6 trén 3000 chat alkaloide khdc nhau va cg khoang 30
trong s6 nay di duoc sir dung rong rai trong y hoc v dugc ngudi ta nghién ciu ky. Vi
du: chat nicotine trong cay thude 14 dugc sit dung d€ [am thudc trir sau, cafein trong hat
ca phé, cocaine trong cay coca dé 1am hung phan than kinh, morphine trong nhya cay 4
phi¢n duge sir dung d€ 1am thudc gidm dau, reserpine trong cay dita can ciing dé lam
thude gidm dau, atropin duge tim thdy trong cay belladonna {cy ca duge) dé lam thudc
gidn déng tlr (tai liéu Encarta, McRosoft, 1997). Theo tai liéu cla Petteson (1991) thi
alkaloide dugc chia ra 1am 3 nhém: ahém alkaloide thuc (True - alkaloides), nhém
alkaloide gia (Pseudo - alkaloides) vd nhdm tién alkaloide (Proto - alkaloides). Nhimng
alkaloide dugc bi€t 13 nhét 12 trong cay khoai tay va trong ¢6 lupin. Ngay nay, ngudi ta
cling bi€t dugc trong mot s6 cay nhiét ddi ciing c6 nhiéu alkaloide. Vi du: cay vong nem
(Erythrina sp) cé chita trén 60 loai alkaloide. Alkaloide c¢é chita nhidu trong hat
Erythrina americana, E. breviflora (Sotelo, 1930).

Phan ct khoai tay tréi 1én trén mat dat ¢ vd xanh va phén ¢l khoai tay ¢6 chita chat
solanin. Khi thity phan né giai phéng ra dudng, vi vdy nguot ta goi né ding nghia hod
hoc la céc glucoside ciing dugc. Song, khai niém alkaloide 1a gol trén nhém cay doc
manh trong vo xanh cla ¢t khoai tay, dé 1a chat solanin.

Trén ngudi: hién tugng ngé doc solanin thudng xay ra do an ci khoai tay moc méam.
Tiy theo gidng khoai tay ma ham lugng solanin ¢6 khéc nhau. Giong khoai tay Rosevall
& Angieri c6 chita dén 0,49g solanin/Ikg rudt ci vi 1,22g/1kg vd cii. Cic giong khic ¢
ham lugng solanin thdp hon, trung binh 0,04 - 0,07 g/kg ruét ca va 0,30 - 0,55 g/kg vo
ct. Khi khoat t4y moc médm thi solanin cé thé lén dén 1,34g/kg cu. Liéu gay chét ngudi
cha salonin tr 0,2 - 0,4 g/1kg thé trong ngudi.
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Triéu chitng ngé doc trén ngudi & thé nhe 1a dau bung, tiéu chay réi sau dé tdo bén.
Thé niang thi gian dong tir va liét nhe hai chan. Khi khu thdn kinh bi t& liét din dén
ngimng ho hdp, ngimg tim va tlr vong.

Trén dong vat: Trong thue tién chin nuoi trén dong co chan cé mot s6 loai thuc vat
ho dau nhu ¢6 ngdi sao (Lupinuis) 13 loai cdy ho dau hoa trang (Lupinus albus), hoac hoa
vang (Lupinus lutens) ¢6 mot loai chat doc gay bénh cho gia stic trén dong cd xi on déi,
trudc day ngudi ta goi tén bénh do loai c6 nay gay ra 1a lupinozis. Sau nay ngudi ta xdc
dinh trong cay cd Lupin cé chita nhiéu loai alkaloide ma trong dé ¢6 chat kinolizidin 12
rit doc gdy hai cho gan, lam thodi hod va m& hod gan. Alkaloide trong loai cé nay
khong bi pha hity bdi qua trinh phoi va sy, do d6 su ngd doc trén gia siic thudng x4y ra
khi cho bd an ¢d Lupin khé. Theo tai liéu ctia Humphreys (1988) thi st ngd doc do loai
cb nay xdy ra & bd sita mang thai ky cudi hodic méi d€ cdn gay ra bénh ketosis cho bo.

Trong mot s8 ¢ ho dau thude gidng Medicago sativa sau mot thoi gian dai wdng dé
ldy hat ¢4 gia tich 1dy chdt doc duge biét 1a chét latirin cling Ia loai alkaloide gay ngd
doc cho gia sic an nhiéu. Triéu chimg bénh xudt hién trén hé than kinh dan dén bai liét
ngudi ta goi 1a bénh latirizmus.

Bién phdp phdong nglta: ngdm nudc va rira nhiéu lin c6é thé lam giam chat it
alkatoide. Tuy vay, diéu quan trong la v& mait di truyén, ngudi ta ¢6 gang tuyén chon
gidng c6 ham lugng alkaloide thap.

4.2. Axit amin khong protein (non protein amino axit) - axit amin bat thuong

Trong cdc cay ho dau, sy c6 dinh nito khi trén lam thod man nhu cdu dam. Trudc
tién nitrogen lién két tao nhimg san phdm alkaloide hodc nhitng axit amin bat thudng
khong thong dung. Nhu vay, chiing duge tich 1dy lai trong co the thuc vat tao nén sin
phim trao déi thit cap. Thudng nhing axit amin nay céu tric gan giong vdi nhimg axit
amin thiét y&u. Ching khong thyc hién duge chic nang sinh hoc nhu nhiing axit amin
thiét yéu, nhu vay trd thianh y&u t8 d6i khang véi axit amin gan gidng v6i né. Khi dong
vat 4n loai ndy vi hap thu vao co thé, né 1am thay déi mot s6 budc phan ung trong trao
déi axit amin gay r8i loan qud trinh trao déi chat va gdy doc cho co thé. Theo D'Mello
(1992} thi nhiéu loai ¢y b dau nhiét déi ¢ chira nhiéu axit amin bt thudng.

Nhiéu trudng hgp ngd doc trén vat nuoi do an phai hat mot s6 cay ho dau nhiét ddi
¢6 axit amin doc hai nhu hat cdy dau cham (Indigofera spicata) hodc hat cay Lathryus
cicera. Phan tich chit déc trong loai hat ndy ¢6 cdu tric gin gidng véi axit amin thiét
yéu hoac chat chuycn hod trung gian ctia nd hién dién trong hé thong than kinh trung
uong cta dong vat, vi th€ né ¢ ché€ d6i khdng véi chat dinh dufng ma co thé can thiét,
anh hudng xau dén hoat dong thdn kinh di dén t vong (Roy,1981 & Rosenthal, 1982).

4.2.1. Nhém chdt mach vong (Aromatic)
Chat mimosine

Do mimosine ¢6 cdu triic hod hoc gidng nhu thyrosine, vi vay n6 tc ch€ trao déi
thyrosine trong co thé, khong cho tao thanh lodthyrosine (chat ban ddu dé tuyén gidp tong
hop ra thyrosine). Vi vay, gia sfic an nhiéu ciy keo dau (Leucena) s€ gy ra budu cb. Do
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mimosine ¢6 thém mot vi trf 6xy hod va nito thay th€ C trong vong phenol nén ¢6 4i luc hit
ion rat manh, vi vy né cudp it khong cho qud trinh i6t hod thyrosine xay ra. Liéu gay doc
vl bo: 0,18; ctru: 0,14; dé: 0,18; tho: 0,23; ga dé: 0,21 va ga thit: 0,16 g/kg thé trong.

o] gia stc nhai lai, khi &n nhiéu 14 c4y keo dau (véi 1y l&¢ >30% 14 keo dau trong
khau phan) gay tic ché sinh truong, budu cd, ham lugng thyrosine trong mdu giam.
Tuy nhién, hoat dong cta vi sinh vt da ¢ lam giam déng ké ham lugng mimosine
bang céch hinh thanh céc chat khong doc hoac thii ra ngoai co thé (so d6 3). & ga, néu
cho an tir 8 - 10% 14 keo dau thi xuat hién rung 16ng, tuyén gidp phat trién manbh.

Co ché€ tic dong gdy doc cha mimosine: né ¢ ciu tao giong nhu thyrosine va
DOPA (3,4 - dihydroxyphenylalanine), chit chuyén héa ciia thyrosine trong co thé (so
dd 1). Vi vay, né dc ché trao déi thyrosine trong co thé, khong cho tao thanh iodo
thyrosine (MIT DIT), chét ban ddu dé tuyén gidp tdng hop ra thyroxin (T3 va T4). Vi [&
do, khi gia sic an nhi€u cay ho d4u thudéc ho Mimosa, dic biét 14 cay keo dau s& ¢6
khuynh huéng gay ra budu cé.

O
OH

N
I
H,C—CH—COOH

NH,
H OH
OH
AN AN
| — |
S &
) y
HyC—CH—COQH H,C—CH—COOH
NH, Thyrosine J’ NH; 3,4 Dihydroxyphenylalaryle (DOPA)
OH OH
OH
] — |
X x
N N
H?_CHZ_NHZ Hzc___CHz_'NHz
OH Noradrenaline Dopamine

S0 d6 2. Cau triic va chuyén ho4 ciia thyrosine dé tao thanh noradrenaline binh thuimg
trong co thé dong vat (D’Mello,1991)
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Sao dé 3. Chuyén hoa mimosine trong da ¢6 (D’Mello,1991)

4.2.2.Nhitng chdt giong véi arginine (arginine analogues)
Chat canavanine, indospicine, homoarginine

Chdt canavanine va nhimg dan xuat khiac ho hang v6i né ¢6 trong 14 so dia
(Sesbania grandiflora), 14 cay dau cham (Indigofera spicata), 14 sat thv (Gliricidia
sepium) cling ¢ cau tric gan gidng vdéi arginine. Vi vay, khi gia sic dn nhiéu loai ndy
g4y tc ché qud trinh chuyén hod arginine. Arginine déng vai trd rit quan trong trong
qud trinh chuyén hod ornithine - arginin dé€ tong hop ra uré, néu chu trinh nly bi
canavanin thay th€ vio vi trf cQa arginine thi s& giy ra réi loan chuyén hod clia arginine.
Vi thé, canavanine ciing dugce coi 1a mot doc 16 khdng dinh dudng cua arginine.

Axit amin thiét y&u gén gidng véi arginine 13 glycine, trong trudng hop nay nd trd
thanh y&u 8 d6i khing v4i canavanine. Ba loat axit amin nay thudng phan bd khd rong
va ¢6 ham lugng tuong d8i cao trong cac loai ciy ho dau, trong mdt sd loai hat ho dau.
Canavanine dé dang hép thu trong dudng tiéu hod cua gia siic, gia cam (Leon, 1990) va
nd xuat hién nhanh trong vong tuin hoan (D’Mello, 1989). Néu cho gia ¢im in thifc an
c6 chita nhiéu canavanine (3.7g/kg trong thifc an) s& lam gidm kha nang sinh trudng, anh
hudng xdu dén su lgi dung dam trong khau phin. Gan day véi nhiéu nghién citu cho thiy
¢6 méi quan hé gita canavanine va sy 14y thitc an cta lgn (Enneking, 1993).
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4.2.3. Nhém chdt neurolathyrogens

Day ciing 1a hop chat axit amin bat thudmg (non - protein amino axit). Ciing loai véi
nhiing axit amin ndy ¢6: p - cyanoalanine, axit B - N - oxalyl - o, - diaminopropionic
(ngay nay con goi n6 1a BOAA, § - N - oxalylamino alanine), axit oy - diaminobutyric
va B - aminopropionitril. Pay 1a nhitng san pham chuyén ho4 c¢é lien quan nhau trong
trao déi chat clia mét s§ loai thuc vat nhiét d6i. Nhitng dong cd Lathyrus khic nhau,
ham lugng BOAA ciing c6 khic nhau (Aletor, 1994). Khi gia siic 4n loai thic #n ¢6 chita
loai hop chét nay thudng xuyeén s& xu4t hién trang théi ngd doc. Co ché gay ngo doc cha
axit lathyrogenic 1a téc dung khéng dinh dudng d6i v6i cdc axit amin gan gidng véi né.
Nam 1981, Roy c6 cong bé tinh trang benh Neurolathyrism trén ngudi. Trén dong vat,
ngudi ta con nhin thdy ca 2 chit B - cyanoalanine va B - (N - oxalylamino) alanine gay
doc hai than kinh (neurotoxic) cho gia cdm 1in dong vit ¢é vii, nhung gia cdm min cam
hon, dac biét ga con 1 ngay wéi (D’Mello, 1991).

4.2.4. Chét axit fluoroacetic

Day ciing la hgp chat thi cdp, dic biét né c6 nhidu trong cay: Acasia, Oxylobium va
Gastrolobium (déu 1a cay ho dau). Chting gay t6n thit 1én cho gia siic & mot s6 viing cia
chau Uc (Everist, 1974) va mot s6 vung ¢ Nam chau Phj (Vickery,1973). Theo tai liéu
cua D.J Hamphreys (1988) thi ¢ 2 din sudt rat ddc, dé 1a Fluoroacetate {compound
1080) va Fluoroacetamide {compound 1081), ¢ hai déu tan trong nudc khong vi va doc
tinh rdt cao vdi loai gim nham va ca cho ngudi l4n ddng vét khdc. Sy ngd doc trén ciru
dugc mo ta bdi Marais (1940) & Nam chau Phi do mat loai thuc vat Dichapetaum
cymosum (gifblaar).

Co ché’ gdy ngo doe: Fluoroacetate vic ché enzyme aconitase tir d6 né khong dép ting
ddy di cdc budc phan {ing tiép theo trong chu trinh citrat, mot chu trinh sinh hod rit phé
bi€n trong co thé sinh vat - chu trinh axit tricarboxylic. Hau qba cuéi ciing clia né 1a su tich
tu citrate trong co thé ma khong phan hity dé thoét ra duoc din 16 ngo doc (Peters, 1954).

Sue ngd doc va liéu gay doc: Fluoroacetate cé déc tinh cao cho tdt ca moi loai dong
vat, nhung lodi dong vat ¢6 vii bac cao kém nhay cam hon loai gdm nham. Liéu dgc giy
chét qua dudng miéng (mg/kg thé trong): bd 0,15 - 0,62; ciru 0,25 - 0,50; dé 0,30 - 0,70;
ngua 0,50 - 1,75; heo 0,30 - 0,40; gia c4m 10 - 20; ché 0,096 - 0,20; meéo 0,30 - 0,50.
Robison (1970) théng bio liéu LD50 cia sodium monoflluoracetate trén bd Hereford 1a
0,393 va 0,221 mg/kg thé trong. D& phong tri bénh nay tét, khéng nén cho gia sic an
thuc vt c6 doc 5 va cho gia stic udng glyceryl monoacetate 0,5ml/kg thé trong. Trong 5
gi& ddu, cich 30 phiit cdp 1 14n 0,2 ml/kg thé trong (Annisonetal, 1960).

4.3. Nhirng chat terpenoide va steroide déc hai

4.3.1. Terpenoide

NG ciing 1a san phdm thi c4p duge téng hop bdi thyc vat. Terpenoide cling cé nhiéu
dan xudt khdc nhau C5 (Isoprenoide) ¢é trong cay phi lao, terpenoide bao gém hoat chat
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sinh hoc la carotenoide. Ngoai ra, né con ¢d C10,C15, C20 va C30, nghia 12 mach
carbon c6 thé dai ngin khac nhau. Trong cdc loai terpenoide ¢4 loai mang hoat tinh sinh
hoc nhur 13 mot tién vitamin, nhung ciling ¢6 nhi€u hop chit 1a doc t8 ¢6 tic hai khic
nhau dén cd thé.

Ngudi ta nhan thdy mot loai terpen ¢6 15 cacbon (C15) goi la sesquiterpenoide tim
ra trong thuc vat Myoporum (Myoporaceae) & Uc va & New Zealand gay thiét hai lén
cho ctru. Ngoai ra con tim thdy trong thuc vat ho bim bim (/pomoea) ciing ¢6 loai terpen
nay, ngay ca trong khoai lang, né c6 tic dung gay bénh trén gan.

Trong 14 mot loai cdy than bui Lantana camara (Werbenaceae) ¢6 chia chat
Lantadenes, 12 mot loai triterpenoide (C30) n6é giy doc hai cho gan. Poc t6 nay gay ra
viém gan va rat nhay cam véi dnh sang.

Nhitng san pham cé chita géc porphyrin tir cic chlorophyll khong phan gidi, mét
phin né bai tiét ra dugc, phin khong bai tiét dua vao mau di dén t3 chic ngoai bién, chét
porphyrin & ngoai bién nhan ning lugng dnh sdng mat troi chuyén thanh hop chat hod
hoc gay hu hai t8 chitc t& bao va vi th€ né ciing x&p vao loai doc t6 thudc nhém chat
nhay cdm v&i dnh sdng, ¢ tén goi 12 "hgp chat nhay cdm quang hoc - photosensitive
componds”.

4.3.2. Cdc chdt steroide doc hai

Trong s6 cic steroide doc hai duge ngudi ta chi trong nhiéu nhat 12 ocstrogen thytc
vat (fitooestrogen). Loai hop chét nay c6 chia trong mot s& loai thuc vat.

Triéu chitng ngd déc: khi gia stic an phai thic an ¢ chia chit ndy c6 the giy ra
triéu chiémg dong duc gid, né kich thich lam cho 4m ho sung lén, chay nudc nhon, trén
heo con thudng thdy cdc mim v sung do. Gia stic ¢6 dong tic nhay chém lén nhau nhu
biéu hién cha su dong duc. Hau qua cla né Ia 1am sdy thai hang loat. Tuy nhién, n€u an
muc vira phai s& ¢6 tic dung t5t vi gia siic tiélt sifa, kich thich biu vii phit trién, tang tiét
sita, v6i nhitng gia stic bi nén, séi c6 tdc dung kich thich dong duc trd lai.

Chit fitooestrogen dugc ngudi ta chd ¥ dau tién 12 & chau Uc, noi day khi chan tha
bo trén ddng cb, dn modt loai ¢o 3 1d (Trifolium subterraneim) 1am cho dan ctu dong duc
hang loat. Ngudi ta tim hiéu trong loai ¢d nay cé chita nhiéu chét giéng véi oestrogen.
Sau d6 ngudi ta con tim thdy & nhiéu loai ¢6 ho dau khic ciing ¢ chira fitooestrogen
nhu: cac cd alfalfa (Medicago sativa); ¢ dai ngua, mét s6 loai ¢ hoa thao va ca cay bap
cling ¢ chita chat fioestrogen véi s6 lugng dang k€. Khi phoi hodc say kho thi cdc chat
nay bi phan huy, nhung néu G chua thi né ¢dn luu lai trong thitc an kha nhicu.

Ngoai thue vat ra, ngdy nay ngudi ta con thdy loai ndm fuzarium thudng phét trién
trén hat bip khi thu hoach bj cham tr&, né cling san xudt ra mot loai doc t6 ¢6 tén la F2 -
toxin {zearalenone) ciing ¢6 tic dung gidng nhu oestrogen thuc vit, nd 1am sung am ho va
sdy thai & lon va né cling ¢6 hai dén viéc san xudt tinh tring, lam gidm ty I¢ thu tinh & ga.
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Fitooestrogen c6 nhiéu dang hgp chat khdc nhau: Isoflavin cumarin, stiben hoac ciac
dén xuat khdc cha steroide. Ciu triic hod hoc né ¢6 khic véi oestron va oestradion 134
nhién. Hoat tinh sinh hoc clia oestrogen thuc vat giéng nhu mot hormon sinh duc nit.
Viéc xdc dinh bing phuong phap héa hoc thi rat kho, phai ¢6 chét chuédn giéng nhu chat
kiém tra ma trong thién nhién thi lai ¢é rat nhiéu dn xudt khac nhau va phai c6 thiét bi
dac bigt nhu sic ky long cao 4p. Ngudi ta sir dung phuong phap sinh vat hoc: dung chuét
cdi infantilis (chuét bach) dé thir va tinh ra don vi chudt d6i véi fitooestrogen.

4.4. Cdc chat nhay cam quang hoc (photosensitive compounds)

44.1. Nhitng phdt hién c6 lién quan dén bénh viém rop da do chdt nhay cdm
quang hoc (Vesicula dermatitis and photosensitizasion)

Co ch¢ gay doc hai clia chét nhay cdm quang hoc: Céc chat nhay cam quang hoc la
nhimg chdt ma khi gia stic an, hdp thu vio méu va ra da noi khong ¢ sic t6 bao vé, dudi
tac dung cla tia 4nh sdng mat trdi né 1am phan hity chat nhay cim quang hoc ra cdc san
pham phén tng trén da lam cho da do ung 1én va sau d6 viém rop da. Su viem nhiém nay
dac biét xdy ra & xung quanh khde maét, & ¢d, & cac khép chan va & cudi cdc chi gy ra
cam gidc dau dén cho gia stic. DSi v6i gia cdm thi & md, mdng, tich tai va ban chén, noi
khong c6 16ng che phu. Ga tay thudng bi ning hon vi phdn da tiép xdc véi 4nh sang mat
trot nhiéu.

Nam 1994, Peckham di mo ta bénh viem rop da mé & gia cim va ong da chup 2
hinh bénh tich trén ngan. Theo Calnek va CTV (1991) thi bénh nay da Xay ra trén ga,
ga tay, vit, ngbng va ciing theo cdc tic gid niy bénh cé thé gy tir vong dén 20%.
Ngoai ra n6é con gidm sy sinh trudng, stc dé trimg. Theo Peckham thi nguyén nhan di
duge lam sdng 16 1a do gia cdm an mot s loai thife &n 6 chita chdt nhay cam quang
hoc. Chat nay ciing da duge xac dinh 1a n6 ¢6 trong mot s& loai hat thue vat c6 tén 1a

Ammi visnaga va Ammi majus. Thé viém rop da di 1am gidm sic san xual va sy sinh
san dgi véi vit mai dé.

4.4.2. Nguyén tdc phong trix bénh tdt do chdt nhay cdm quang hoc géy ra

Muén chia tri bénh nay phai trdnh khong cho gia stc truc tiép dusi 4nh sdng mat
roi hodc che chudng cho t6i bdt, lam nhu vay cho dén khi co thé thai ra hét cic chat
nhay cam quang hoc méi cho con vat trd lai moi trudng chan tha binh thudng.

Chit nhay cam quang hoc ¢ nhiéu trong mét s& loai ¢ 1am thic an chin nuéi nhu:
co Fagopyrum vulgare, Fagopirum esculentum (kiéu mach), mot loai cd trén cic déng
O on doi. Khi dong vat dn loai ¢b ndy véi s6 luong khd nhiéu thi xuat hién nhing réi
loan trao ddi chat. Vi vay, ngudi ta goi bénh nay 1a bénh fdgopmzmus Néu bo sita an thi
ham lugng clia né trong sifa ciing tang lén. Duéi tic dung cia tia nang mit trdi ¢ budc
song tir 540 - 610nm tam cho da d6 lén nhu qia 6t chin, néu tiép tuc cho gia sdc an loai
co nay nita thi lam viém rop 16p 1€ bao da va tré thanh 16p t€ bao cheét trén da. Ngudi ta
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th&y khi cho Ign 4n ¢6 alfalfa thudng xuyén thi & lon Yorkshire thiéu séc t6 da hay sinh
ra chiing viém da, cdn & lgn da mau thi lai khong sao.

4.4.3. Su phdn bo chdt nhay cdm trong thicc dn va thudc phong tri bénh cho gia
stic, gia cdm

Nhu trén da trinh bay, chit nhay cam quang hoc phan bé rit rong réi trong tu nhién.
Trude tién, né cé nhiéu trong mot s loai thuc vat ¢6 thé gay ra ngéd déc cho gia sic khi
gia sdc an phai. Ngoai ra, ngudi ta con thdy né trong hém rugu va nuéc ria clia qua trinh
ché tinh bot. Néu ding céc loal nay dé v8 béo cho bd, lon két hop véi cho in ¢b alfalfa
va co ddi ngua (c6 3 14 Trifolium repens hoic Trifolium praiense) cling xuat hién triéu
chimg viém rop da nhu mo6 1a & trén.

Chat olagiundox 12 mot loai hod duge duge ngudi ta st dung lam chat kich thich
tang trong va kiém sodt bénh tieu chdy do vi Khuén dudng rudt, trude diy ngudi ta dua
noé vao mot s loal premix ciing ¢6 tdc dung nhu 13 mét chit nhay cam quang hoc. Khi
tréon né vao thdc an cho gia sic an thi tuyét doi khong cho gia stc van dong ngoai dnh
sdng mat trot. N&u d€ gia siic ra néng thi s& ¢6 hién tugng viém rop da.

Ngay nay, trén thi trudng c¢6 qud nhi€u nhing loai héa duge dé phong bénh va kich
thich cho gia sdc tang trong. Trong s8 d6 cé nhiing chat nhay cam quang hoc rat déc hai
cho vat nuéi, nhét 13 con vat ¢6 mau da trang, rat d& bi viém rop da. Néu ¢6 trong thuc
phdm cdia ngudi qua san pham chin nu6i thi chat nay tich [y 1au ngay s& gay ra ung thu
da. Ching ta nén han ch& sir dung céc loai héa chat nay dé cho vio thic an chin nuoi
thuong xuyén.

4.5. Nhom chit saponin

V& ban chit hod hoc thi chat saponin ¢6 nhiéu loai hgp chdt hod hoc khac nhau. Dac
tinh chung cta chiing 1a trong nude dé dang tao thanh cdc bot nhu bot x& phdng. Saponin
¢6 chita nhdm chat aglycone lién két v6i mét hoac nhiéu phan td dudng hodc véi
olygosaccharide (Fenwick et al., 1991).

Sir phdn b6 saponin trong thuee vdr: ¢6 nhiéu trong trdi cdy bd két. Néu gia siic dn
nhiéu c6 tic dung bio mdn niém mac. Trén déng ¢6 ¢é nhimg loai ¢6 dai ¢6 chita nhiéu
saponin, vi du: co Konkoly ¢6 ham lugng saponin rat cao. Co nay cé hat 1an trong cdc
loal hat ngii ¢&c. Khi gieo hat thi chdng ciing phat trién véi hat ngili ¢6c. N6 ¢6 thé gay
ngd doéc néu sy nhiém cua né trong cédc loai ngii cde trén 0,5%. Mot s6 loai ¢b ho dau
khdc nhu co alfalfa cling ¢6 mt s& lugng ddng chid ¥ chat saponin.

Triéu chitng ngé déc: do né dé tao bot nén khi gia sdc nhai lai 4n nhiéu 1én men sinh
hai, gia suc khong o hoi 1én duge, do d6 sinh ra ching truéng hoi da ¢6. Ngoai ra, ngay
nay nguoi ta bi€t duge chat saponin trong co alfalfa ciing 13 chat khdng dinh dudng
(antinutritive). Tai Hunggary, ngudi ta thir nghiém ché protein 14 véi phuwong phap
VEPEX tir nguyén liéu ¢6 alfalfa v6i hy vong dé thay thé€ mot phin dau nanh nhap khau.
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Khi thi nghiém trén gia stic ngudi ta nhdn thdy trong ché phdm nay c6 chat Ge chd sinh
audng d6i véi ga, lon va be. Trong dich ép co alfalfa ciing ¢6 chit e ché enzymee tigu
hod protein (antiproteinase).

4.6. Chat gossipol

Bin chét hod hoc clia gossipol né I mot hop chat polyphenol. Nhimg din xuat clia
n6 dugc coi la doc hai cho gia siic. Gossipol ¢6 nhiéu trong kho diu bong vai, né cé tic
dung tc ché sinh trudng. O gia stic nhai lai trudng thanh, vi sinh vét da 6 hoat dong dé
dang phan hly chat gossipol nén chiing sir dung t6t kho ddu bong vai. " uy nhién khi cho
an nhi€u, ¢6 mot phin khé diu di qua da c6 khéng bi 1én men va c¢6 mot phan gossipol
duge hap thu vao mdu qua mang thai gdy hai cho bao thai. Vi 1& d6 & bd chira khong
dung kho dau nay.

Ga mdi dé c6 sic dé khéng vsi gossipol, tuy vay sau khi cho an khé ddu bong vai
vai ngay thi gossipol di vio trimg bién mau tring xanh nau, phin long tring ¢6 man
héng.

Gan day, ngudi ta cé dé xuit phuong phép khir doc gossipol gém 2 bude:
[. Str dung acetone dé chiét rit béo.

2. Nang cao nhiét do.

Sau khi xr I nhu vay, gossipol trong khé s€ tré nén mat tac dung doc hai. Nhuoe
diém ctta phuong phép nay 12 lam cho protein bi bién tinh trd nén khé tieu va giam gia
tri sinth vit hoc.

4.7. Nhém chat tannin

4.7.1. Bdn chdt hod hoc ciia tannin

Tannin 12 mét hop chat ester gitta dudng glucose vd mot nhém chat khéc, thudng 1a
mot phite hop cla axit phenolic hodc axit oxyphenolic. Néu dem thity phan ra ta thu
dugc dudng glucose vd mot thanh phdn khéc khong phdi dudng, dé la axit gallic va
m - digallic, nhu the ta goi 1a “gallotannins”. Ngoi ra, nguoi ta con bi€t ¢6 mot loai
tannin khdc goi 13 "ellagitannins” n€u cit lién két ra ta thu dugc chét axit ellagic. Theo
Kumar va D’Mello (1995) thi tannin I nhitng hop chat ¢6 chida phenolic hoa tan, ¢
phan ¥ lugng >500, ¢6 kha niang két tha véi gelatin va céc protein trong méi trudmg
nuoe. Trong thue var ¢6 2 loai tannin: mot loai tannin ¢6 kha ning thiy phan got la
hydrolysable tannin (HTs) va mot loai khong c6 kha ning thly héa goi la condensed
tannin {(CTs).

4.7.2. Su phdn b6 ciia tannin va dnh hudng ciia né trén déng vit

Tannin phan bd rit rong trong cdc loai thuc vat, tuy nhién c6 loai thuc vat chira
nhicu, ¢6 loai it. Thyc vat cang gia, da héa gé thi tannin cang nhi€u. Chat gallotannin ¢6
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nhiu trong 14 cdy non cay Shin - oak (Quereus havardi) gay tSn that 16n cho dong vat
chan tha trong miia né phat trién gia sic phai sit dung loai cay nay (Pigeon et al.,1962) &
Biac My. Mot dan ching khic vé loai doc 16 nay dd gy thiét hai kinh t€ khd 16n trong
chan nuoi, d6 12 mot loai cay & chau Uc: Terminalia oblongata (Evereist, 1974; Payner,
1975). Doc 16 chia nd con ¢d d cay Acacia salicina.

Tir xwa, ngudi ta biét sit dung tannin dé€ thudc da, bao vé chdt dam chéng lai su lén
men phan gidi clia vi khudn. Mot huéng khdc ngudi ta ciing sir dung tannin d€ lam se
niém mac rudt tri cic bénh tiéu chay.

Co ché tic dong clia tannin trong dinh duding dong vat: phan tng v4i protein gdy ket
tha va bién tinh protein 1am cho nd trd nén kho tiéu héa. Trong cdc loai cay cao luong,
nhiing giéng nguyén thiy ham luong tannin rat cao. Nhitng gidng cao luong céi tién ¢
‘ham luong protein kha cao (11 - 13%) nhung vi ¢6 chia tannin nén khd nang tiéu héa
kém, protein bao boc xung quanh hat tinh bot, dudi tic dong clia tannin lam cho né két
thia, tieu héa kém, tir d6 ti 1& tiéu héa tinh bot cing kém theo. Néu cao luong duge hap
hoi hodc ép dep 1am khé cho gia siic an s& tiéu hda t6t hon rdt nhi¢u.

Tannin cdn ¢é anh hudng nhu mét chit khang dinh dudng. Su cé mit cua lannin
trong mot vAi cay ¢ 1am thic 4n gia sdc quan trong khong nhitng lam giam kha nang
tien héa, ma con lam gidm tinh ngon miéng cua gia suc, lam thay ddi trao déi chat trong
da co va gay hai cho dong vit.

4.8. Nhirng chat khang enzyme tiéu héa protein (proteinase inhibitors)

Nhiing yéu 16 Gc ché enzyme tiéu héa protein dd dugc cdc nha khoa hoc nghién ciu
phat hién tir rat 1au, tuy nhién chua 1am séng td co ch€ tc ché, ma médi chi chi y tim 101
loai thiic an ¢6 chat (c ché va gidi phdp dé xir 1y n6é nhiam han ch¢ téc hai gay ra cho
dong vat. Ngay nay, ngudi ta nhan thay d6 1a nhilng c4u tric phan ur protein ¢6 tic dung
bit kin hodc ngan can khong cho enzyme proteinase hoat dgng thuy phan protein. Day la
nhing chat ic ch& enzyme (iéu héa cia tuyén tuy. Su cé mat cha ching trong thic an
1am gidm dang ké kha nang tiéu hda protein ctia dong vat.

Nguén thic an tim thdy cé chat khing enzyme tiéu héa khd nhiéu. Trong stra dau c6
chat antitrypsine, né chéng lai sy tiéu héa protein clia enzyme trypsin va chymotrypsin.
Nh& vay, né bao vé duge cac chét khang thé ¢6 trong sifa ddu clia me chuyén sang con
bang cdch hip thu truc ti€p qua 16p niém mac rudt.

V. POC TO NAM TRONG THUC AN
5.1. Khai ni¢m
Doc t6 nam 1a chit déc sinh ra tit ndm mdc, né khong phdi 1a hgp chét c6 trong

nguyén liéu thitc n do sy tong hop cla thuc vat, dong vat. N6 xuét hién trong nguyén
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lieu sau qud trinh thu hoach, bao quan vi ch€ bien do céc loai ndm mdc tao ra. Poc 16
ndm gy tic hai r&t 16n cho gia sc, gia cdm va ca cho siic khoe con ngudi. Vi vay, khi
nghién cttu cic chat dinh dudng va khang dinh dudng khong thé b qua noé.

V¢ chiing loai doc t6 ndm, ngudi ta phit hién ra hon 300 loai déc t6. Tuy vay, trong
thuc 1€ ngudi ta thudng gip va dé ¥ nhiéu nhat van 13 cdc loai doc 16 sau day:

* Aflatoxin: ¢6 4 loai do ndm Aspergilus flavus, Aspergilus parasiticus sinh ra.

B, va B,: trong dnh sdng cuc tim (UV) ctia dén fluoress phat ra mau xanh nuée bién.

G, va G,: trong &nh sang UV phét ra mau xanh 14 cay.

Giifa bon loai trén thi loai aflatoxin B, chiém s¢ lugng nhiéu nhat va ciing gay tic
hai nhicu nhat, phé bién trong nhiéu bénh.

* Fusariumtoxin: do nam Fusarium tricothecenes san sinh ra, ngudi ta con goi
chung cdc loai déc t6 clia chiing 13 cytotoxin va tim thdy nhi€u trong ngo.

* Ochratoxin: do vai loai Aspergilus va Penicilium san sinh ra trén banh mi mée.
* Rubratoxin: 1a doc t6 clia ndm Penicilium sinh ra trén bAp bi nhiém loai ndm nay.
* Citrinin: do ndm Peniciliumcitrinin san sinh ra trén gao mac.

* Stachybotryotoxin: do Stachybotry alternans san sinh ra trong chat don chudng.

5.1.1. Déc té' ndm do Aspergillus Sflavus va Aspergillus parasiticus sinh ra

Aflatoxin: 12 hop chat hitu co ¢6 nhan da mach vong ¢6 16 din xudt hod hoc khic
nhau, trong dé ¢ 4 loai ¢6 tinh déc 16n nhat: B,, B,, G, va G,. Co ch€ gay bénh clia
aflatoxin 1a do kha nang lién két clia chat nay véi AND trong nhan 1€ bao, su lién két
nay gay tc ché enzyme polymerase clia ARN 1am han ch€ sy tdng hop ARN va tic ché
polymerase t - ARN. D4y I nguyén nhén lam giam siit sy tdng hop protein trong t& bao.
Ngudi ta cling chimg minh ring vong « -, B - lactone khéng bio hoa cé trong phéan ti
aflatoxin 1am cho hop chat ndy cé hoat tinh gy ung thu, dong thoi vong lactone nay gy
tc ché 16ng hgp AND nhan t€ bao, do d6 lam r6i loan sy téng truéng binh thudng cha t&
bao. Cic loai néng sin d& nhiém aflatoxin bao gém: hat lac, banh kho dau lac, cdc hat
co¢ (bap), hat ho dau, cui dira, hat huéng duong (bang 6 va 7). Aflatoxin gay thuong t6n
gan va c6 thé gay ung thu. N6 ciing 1am gidm kha ning de tring, tiét sita, sic dé khing
cho gia sic va gia cdm.
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Bdng 6. Ham lugng aflatoxin trong mot sé thitc dn ditng cho chdn nuéi o Viét Nam

Tén thie dn n Han;fllg?;gr: P pnpgb;3 " H:frlgt‘gf;g{;ﬁb?a
B3p hat 25 205 600
Gao va tdm 2 22 25
bé&u nanh hat 1 50 50
Cam gao 3 29 55
Banh dadu mé 3 8 10
Banh dau dira 7 17 50
Banh dau dau nanh 4 12 50
Ban"1 dau lac 29 1200 5000
Bét khoai mi lat 1 40 40
Thitc an hén hop 28 105 500

Ngudn: Trén Van An, 1991.

Bdng 7. Ham luong aflatoxin thay doi theo mia & cdc tinh phia Nam

San phdm 86 mau (n} | Ham lugng trung binh (ppb) Ham lugng t8i da {ppb)
Mua mua
Khé dau lac 17 1520 5000
Bép vang 18 240 750
Mla kho
Khé dau lac 18 525 1160
Bép vang 13 120 450

Ochratoxin: N6 dugc sinh ra tlr ndm Aspergitlius ochraceus trén banh mi méc. Cic
loai thuc vat dé nhiém la gao, Iia mach, lda mi, bép, cao luong, Gt, hat tiéu, dau nanh,
cafe. Poc t8 ndy gay hai dén gan, thin dong vat, voi noéng do 16n hon 1ppm lam gidm
san luong tring & ga dé, lidu trén Sppm c6 thé gay tén hai dén gan va rudt, giam sic dé
khdng va gay ung thu & ngudi.

5.1.2. Péc té ndm do Fusarium tricinotum

Nhém nay gém 150 loai khdc nhau, nhung doc nhat 1a: DON va F, - toxin.

DON (Deoxynivalenol): Nhiém nhiéu trong tdm gao bi mdc, trong ngé6. Doc to
DON gay ic ché téng hgp AND, gidm tinh ngon miéng, giy nén mira cho déng vét. Do
triéu tritng khong dic trung nhu gidm kha nang tiéu thy thic an, gidm siic ting trudng,
gidm stc dé khang bénh tat... nén viéc chan dodn vo ciing khé khan.

F2 - Toxin: Puoc tao ra tr ndm mdc trén bip, 1da mi méc. Anh hudng cha loai nay

thé hién rd trén gia siic cdi sinh san: 4m h sung do, sa truc trang va 4m dao, hae mon va
thai hod buéng triing gay siy thai.
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5.2. Nhimg tic hai do déc té nAm méc sinh ra

Doc t6 ndm gay ra nhimg tdc hai rdt 16n va hau qua v6 cling nghiém trong cho co
thé clia ngudi va dong vat. Nhiimg tac hai ctia doc t6 ndm cé thé tém tit nhu sau:

Gay thuong ton t€ bao gan. Nhiing trang th4i bénh tich va hi€n tuong suy gidm mién
dich do aflatoxin gdy ra. T4t ca cdc trudng hop xdc dinh su ngd doc aflatoxin déu c6
bénh tich gidng nhau & chd gan cla gia cdm déu bi hu hai. Thy theo miic d¢ nhiém it
hay nhiéu, lau hay mau ma bénh tich trén gan ¢6 khdc nhau. Biéu hién chung la: ban dau
gan bi€n thinh mau vang tuci, mat sung. Sau d6 gan sung to lén, mat cing phong va bat
ddu ndi céc not hoai tit mau tring sau ciing do nhiém khudn ma gan & nén bd, dé vd
(bang 8).

Bdng 8. Anh hudng cta aflatoxin lén dé Ion ciia gan, tuyén Fabricius, tuyén tc
va hiéu gid HI ddp itng mién dich bénh Newcastle cia g Leghorn

Cac chi tidu Nhém khéng nhidm aflatoxin Nhém nhigm aflatoxin P
S ga thit nghiém 20 20 <0,01
Trong lugng cd thé {g) 223 112 <0,01
Trong Ilugng gan (g} 11,2 19,0 <0,01
Trong lugng ti Fabricius (g) 1,2 0.5 <0,01
Trong fugng tuyén dc (g) 25 1.1 <0,01
Higu gia HI (Newcastle) 1/264 1/38 <0,01

Bdng 9. Ty Ié 4p nd trén dan ga gidng ISA - Brown bi nhiém aflatoxin (AF)

Céc giai doan S6 trimg dem 4p Ty 1& 8p n& (%)
Thai ky ddu bi nhiém AF trong thife An 100,500 " 63,64
Thdi ky nhiém ning, gan viém 39,135 16,00
Thai ky chuyén tiép (ngung banh dau lac} 18,119 30,64
Thai ky gan phyc héi binh thudng 48,669 80,38

Than ciing bi sung to 1am cho viéc bai thai chat doc ra khoi co thé ciing trd nén heét
sttc kho6 khan. Tir d6 1am cho triéu chitng ngo déc trd nén tram trong.

Lam gidm khd nang d€ khang clia dong vat. tic ch€ hé théng sinh khdng thé.

Bao mon niém mac cia 6ng tiéu hda do 16p t€ bao niém mac bj chét di bong ra va bi
kho lai lam can trd su van chuyén thiic dn trong &ng tiéu héa. Doéi khi ciling thdy cic tdn
thuong & miéng, lam cho gia sdc khé 14y thic an. Do dudng tiéu héa bi tén thuong nén
lam giam kha nang tiéu cic chat dinh dudng trong thic an.
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Bdng 10. Anh hudng cia déc 1 aflatoxin dén 1 1é dp né ciia ga Isabrow

Giai doan nhiém aflatoxin S8 trimg dp Ty 18 nd (%)
Giai doan dau nhidm aflatexin (3 thang} 100,000 63.6
Giai doan nhiém nang (3 thang) 39,135 16,0
Giai doan thay thé thitc &n khong nhiém (2thang) 18,119 30,6
Giai doan phuc hdi vai thiéic Ain khdng nhiém (3théang) 48,669 80,4

Lam thay déi hoat dong sinh 1y binh thudng, gay r6i loan sinh san. O gia siic céi
mang thai c6 thé gay ra chét thai, kho thai hodc gay ra sdy thai. Déi v6i gia cdm gay ra ti
1& chét phoi giai doan dau rdt cao, ty 1& nd rdt thap (bang 9 va 10).

Lam giam tinh ngon miéng d&i véi thitc an do sy phét trién cla ndm mdc lam mat
mii cha thic an. Tix d6 1am cho sur sinh trudng cham lai, sy loi dung chuyén héa thirc an
tr& nén kém.

Lam hu hai cdc vitamin trong thitc dn do su 1én men phén giai cha ndm mde.

Dic biét 1a aflatoxin rat doc, ¢6 khuynh hudng gay ung thu gan (bang 11). N6 gay
thiét hai khé 16n trong chan nuéi. Vi vy ciing duge ngudi ta quan tdm hang dau.

Bdng 11. Két qud thuc nghiém trén chugt vé khd ndng gdy ung thu cua aflatoxin

(n';;‘i";lga t?)i?;?;‘;"tr:g’?r%;;”é‘higt) Thdi gian an (ngay) | T¥ 1& chudt bi ung thu

50 370 14/15
a5 340 11/15
1,0 294 5/9
1,0 223 8115
0,2 360 2/10
0.1 361 1110

0,005 384 010

Ngodi céc téc hai giy ra cho co thé, khi ndm mdc phét trién trong thitc dn, lén men
phan giai cdc ngudn dudng chidt nhu glucid, protein, axit amin, viatmin... lam cho thic
an bi gidm gi4 tri nghiém trong, lAm mat mii ty nhién, chuyén sang mii hoi mée, gia
sic khong thich an.

Hau qud cudi ciing 1a lam gidm thap sy sinh trudng, sic san xuit tning sita, gidm d¢
cimg chac cha xuong.

5.3. C4c giai doan va nguén gay nhiém doc t6 ndm

Trong thuc t€ san xuit ¢6 3 ngudn nhi€ém quan trong:
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5.3.1. Nhi¢m ngodi dong litc thu hoach

Diéu nay dugc nhan biét r3 nhat 13 bip. Muén khic phuc tinh trang nay thi khi thu
hoach khong nén dé lau ngoai dong ma dem vé sy, phoi kho lién.

5.3.2. Nhiém trong kho trong khi ché bién, bdo qudn, du triv thire dn

Nguyén nhan cht yéu 1a do 4m do trong thifc an con cao (>14%) dd dem du triv hoac
do 4m d6 khong khi trong kho cao hédp thu vio nguyen liéu, do chénh léch nhi¢t do ngay
dém lam cho nuéc ngung tu bé mit 16p thitc in gdy ra hién tuong 4m cuc bo, tao didu
ki¢n t6t cho ndm phat trién.

5.3.3. Nhiem trong chudng khi cho dn

Trong thuc t€ nuéi dudng gia sic gia cAm néu thic an roi dé nhidu xuéng nén
chuéng, hoéc thic &n bi 4m dong lai trong mang 1au ngay la mot trudmg thuan loi dé cho
ndm mdc phdt trién sinh ra doc 16. Néu dé cho gia stic qué déi khi tién hanh han ché
thitc an, gia stic s& an lai thic 4n niy véi s6 luong nhiéu cé thé gly ra tinh trang ngo doc.

5.4. Mic an toan cia doc td ndm trong thitc an

Miic an todn cia doc t6 ndm hay kha nang chiu dung doc 16 ndm (aflatoxin) cha gia
sdc: Mai loai gia stic ¢6 stc dé khang moét lugng aflatoxin nhat dinh; kha ning dé khing
nay tuy thuge vao giai doan tudi, sitc san xuit, tinh trang suc khoe. N6i chung, ¢é nhiéu
yéu t6 anh hudng dén kha nang chiu dung duge doc 16 clia ¢ thé (bang 12). Vi vay, s&
khong ¢6 mic aflatoxin an toan qui dinh nio ding dan ca. Theo théng bdo ciia FAQ
(1979} thi nhiing qui dinh mic t6i da anh huéng trong thic an hén hop tuy theo loai gia
stic va tinh hinh vé sinh nguyén liéu méi nudc.

Bdng 12. Liéu gy chét LD50 cdia aflatoxin trén don g vdt thi nghiém

Cac loai déng vat Liéu LD - 50 mg/kg trong ludng
Tha 0,30
Vit con 0,33
Heo con 0.60
Chuét lang 1,40
Ga con 8,00
Chudt nhit 10,00

5.5. Nhirng gidi phap phong ngira mycotoxin

5.5.1. Phdi thuc hién viéc dy trit thite dn trén co 56 khoa hoc

C6 3 néi dung quan trong va don gidn cén thuc hién khi ti€n hanh du trit nhu sau:

a) Ki€m tra ddnh gid tinh trang nguyén liéu truée khi di trit. Gidm thi€u t6i da tinh

trang ho hap cta hat va mam vi sinh vat ¢é trong nguyeén liéu du trit.
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b) Noi du trit phai c6 cdu tric hogp 1y dé duy tri moi trudng 6n dinh va phai ngan
chan khéng cho con tring, sdu mot, cdc loat gam nhdm xam nhap vao kho.

¢) Hat du trit trong kho qua mot thdi gian, néu cin thiét phai xir 1 thém nhiét dé
duy tri tinh trang t6t véi su cung thém nhiét va hit 4m.

Cé sy lién quan gilta ndm va sau mot. N&u dé sau mot phdt trién vira 1am t6n that
chat dinh duéng, vira 1am tang do 4m nguyén liéu va vira nang mdm vi sinh nhu bao tir
nim giy lan truyén ndm mdc rdt mau le, tir d6 san sinh ra doc t6 gay hai cho ngudi va
dong vat.

1. Kiém tra, khong ché’ do dm va nhiét dg thich hop: Phai sdy kho nguyén liéu trude
khi ¢ua vao kho du trit. PO 4m va nhiét do ¢6 lién quan nhau. Mudn gi¥ nguyén liéu 16t
ta cd1 ¢6 qui dinh tinh trang hat trong diéu kién dy trl cu thé. C6 su can déi gida 4m do
khong khi va dm do nguyén liéu, va phu thudce vao nhiét dé moi truong (bang 13).

Bdng 13. Su can d6i dp dm nguyén liéu va dm do khéng khi (70%) & nhiét do 27°C

Nguyén liéu Sy can déi 4m dd nguyeén ligu & d 4m khong khi 70%
Ngbd 13,5
Lua 15,0
Gao 13,0
Bau : 15,0
Lac boc vé 7,0

Lugng nude trong nguyén ligu ¢6 2 dang: dang két hop, lién ket chat véi chét hiw
co, khodng trong nguyén lieu va dang nudc tr do dé dang bay ra hoac hdp thu vao
nguyén liéu, ta goi 12 nudc hoat dong (free water hay active water). Chinh lugng nude
nay cé thé gay ra tinh trang &m cuc bo cho nguyén liéu, tao dicu kién thun loi cho ndm
mdc phét trién.

2. Kiém sodt va trix khir con triing, séu mot trong kho bdi: Ngudi ta nhan thiy cé
méi lién hé giira sy phd hoai cha sau mot, con triing trong nguyén liéu vi sy phdt trién
nim mdc. Diéu nay c6 thé gidi thich bai 2 1y do sau day:

a) Hoat dong trao déi chdt cha con tring sir dung chét hitu co trong nguyén liéu, ho
hap sinh ra nuéc 1am cho moéi trudng dy trit thifc an ngay cang 4m thém, tao diéu kién
thuan lgi cho ndm méc phat trién.

b) Con tring sau mot di chuyén trong nguyén liéu mang trén minh né nhiing bao tir
ndm phat tdn nhanh trong nguyén li¢u. Theo tai ligu cia FAO (1979) thi con tring sau
mot ¢é thé lam ting su phat trién cia ndm méc 1én tir 10 - 30%.

Chinh vi vay ta cdn phai kiém tra do nhiém con tring d€ c6 bién phdp kiém tra do
nhiém con triing.
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3. Sir dung héa chat: Ngudi ta sit dung nhi€u loai héa chat nhu Aureofugin,
Thiramtan, cic axit: propionic, lactic, sorbic, benzoic vi axetic dé tron vao thic an
khong ch& nhiém doc ndm. Ty timg loai nsm va ngudn lay nhiém ma sir dung héa chat
cho hop 1y. Vi du, nm Aspergillus flavus nhiém trén ngé hat ¢6 thé bi khéng ché boi
ammonia 2% hay axit propionic 1%.

4. Bién phdp vat Iy: Nhiéu phuong phap vat 1y dé loai trlr nm mycotoxin trong thitc dn
nhu loai bo hat bi nhiém dé sir dung hat khong nhiém: loai b6 aflatoxin trong ddu. Ngay
nay, nguoi ta dd ché ra he théng loc hdp phu dé tach aflatoxin ra khdi diu 95 - 100%.

5. Lam mdt hiéu liee aflatoxin:

Lam mat hiéu luc aflatoxin bdi nhiét d¢: Nguyén 1y cila phuong phép la bién déi
thanh phan héa hoc cua aflatoxin hoic thay ddi nhém hoat dong trong phan tlr aflatoxin.

3 An B¢, ngudi ta thay khi dem gao nhiém aflatoxin nu dudi ap suat hoi nuée c6
dén gan 70% aflatoxin bj ph4 hiy. Phuong phdp nhiét nhu rang, nudng nho nhiét dé cao
c6 thé 1am gidm aflatoxin.

Lam mat hiéu luc aflatoxin b&i 4nh sdng: Anh sdng cling dugc ding dé pha hiy
aflatoxin. Nhu vay dnh sdng mat trdi ¢6 tc dung t6t dé pha hily aflatoxin.

Lam mat hi¢u luc aflatoxin béi NH,: Duéi ap sudt mic du con mot s§ diém lien
quan dén khé nang gy bién tinh ctia sin phdm chua duge lam 13, song né duge coi 1a
mot phuong phdp thuc 1€ 16 rang thanh cong da duwoc sir dung & mic cong nghiép véi
nhimg dam bdo cin thiét.

Lam mat hi¢u luc aflatoxin bai chat hap phu b€ mat: Ngudi ta chon cdc chat hép phu
aflatoxin trong dudng tiéu héa, 1dm cho né khéng hap thu duge vao co thé ma theo phan
thai ra ngoai, tir d6 khong gay téc hai cho co thé.

Mat trdi cia chat hdp phu bé mat 12 néu khong chon loc k¥ thi chét hap phu cé
thé gay ra su hap phu vitamin va mot s hoat chat sinh hoc khic cudn ra ngoai.
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Chuong II1
TH'C AN THO XANH VA PHU PHAM NONG NGHIEP

I. NHOM THUC AN XANH

Thiic an thé xanh & nudc ta rit da dang va phong phi, bao gém than 14 cha mdt s6
cay, ¢ tréng hoac moc ty nhién trén can hodc dudi nude va 1a ngudn cung cép thic 4n
quan trong cho gia sdc & nudc ta, nhat 1a cdc nong ho. Loai thitc an nay chia hau hét cie
chat dinh duBng ma vat nuéi cdn nhu protein, cdc vitamin, khodng da luong va vi lugng
thi€t yéu va cdc chat ¢6 hoat tinh sinh hoc cao...

Thitc an xanh 12 loai thitc an ma ngudi va gia sic déu slt dung & trang théi tuoi,
chigm 1y 1& cao trong khdu phdn clia lodi nhai lai. Thic &n xanh c6 thé chia thanh 2
nhém chinh gém: cdy c¢é tu nhién va gieo trong. Nhém cay hoa thio nhu 6 & béi chan,
co trong, than 14 cay ngo... Nhém cay ho dau nhu ¢b stylo, cay dién thanh, cay keo
dau... Cic loai thiic an xanh khdc nhu rau ldp, béo cdi, béo Nhat Ban, than chudi, rau
mudng....

1.1. Pic diém dinh dudng

Thitc an xanh chida nhidu nude, nhiéu chat xo, ty 1& nude trung binh 80 - 90%,
1y 1é xo thé trung binh & giai doan non la 2 - 3%, trudong thanh 6 - 8% so vdi thuc
an tuci. Thitc dn xanh chda nhidu nuée va nhiéu xo nén vat nudi can lugng 16n mdi
thda man nhu cdu nhung do han ché dung tich dudng tiéu héa nén con vt khong an
dugc nhiéu.

Thiic in xanh dé tiéu héa, cé tinh ngon miéng cao, ty 1& tiéu héa d6i véi loai nhai lai
13 75 - 80%, d6i véi lon 60 - 70%, la loai thitc an dé tréng va cho nang suét cao. Vidu: 1
ha rau mudng cho 50 - 70 tdn, 1 ha béo dau cho 350 tdn, 1 ha ¢d voi cho 150 - 300 tén
chat xanh...

Thitc an xanh gidu vitamin: nhiéu nhat 12 caroten, vitamin B, déc bi¢t la vitamin B,,
va vitamin E ¢6 ham lugng thap. Co muc wic kho ¢6 0,15mg B, va 0,45mg B,/100g; co
tuoi ¢6 0,25mg B, va 0,4mg B,/100g vat chit kho.

Ham lugng céc chat dinh dudng trong thic an xanh rat thdp va vi vay gid tri dinh
dudng thap (bang 14), trlt mot s6 loai than 14 cay bot ddu ¢6 ham luong protein kha cao,
mot s6 loai ¢o gidu axit amin nhu arginine, axit glutamic va lysine. Néu tinh theo trang
thai kho mot s& loai thitc an xanh cé ham lugng protein cao hon ca cdm gao.
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Vi dy: Than 14 ho dau: 2 - 25%; 14 bép cai, su hao: 10 - 15%: 14 sin: 25 - 30%:; 1a
keo dau: 20 - 25%; co styld: 20 - 25% va 14 khoai lang 20 - 30% protein tho tinh theo

chit kho,

Bdng 14. Ham luong mot sé chdt dinh dudng trong thitc dn xanh so véi cdm
(% thirc dn nguyén dang)

Thanh phin Cam loai | Cé voi Cd ghi-né Rau mudng
Vat chat khd 87.6 20 23,3 16,6
Protein 13,0 1.9 2,5 2.1
Xd thé 7.8 7.2 7.3 1.6
Lipit 12,0 0.4 05 07

Ham lugng lipit ¢6 trong thitc an xanh dudi 4% tinh theo vat chét kho, chia yéu la
cdc axit béo chura no. Khodng trong thic an xanh thay déi tity theo loai thic 4n, tinh chat
dat dai, ch€ d¢ bén phan v thai gian thu hoach. Néi chung, than 14 ho dau ¢6 ham lugng
canxi, magié¢ vi coban cao hon cic loai ho hda thio (bang 15).

Bdng 15. Ham lugng ciia mot s6 chdt khodng ciia ¢é chan (% vdt chdt kho)

Chat dinh dudng Thip Trung binh Cao

‘Natri <1,0 1,2-28 >3,0
Canxi <0,3 04-10 > 1,2
Photpho <0,2 0,2-0,35 >0,4
Magié <0, 0,12-0,25 >0,3
Sét < 45 50 - 150 > 200
Mangan < 30 40 - 200 > 250
béng < 3,0 4.8 > 10

Kém <10 15- 50 ' > 75

Coban < 0,08 0,08 -0,25 > 0,30
Molypden < 0,40 05-30 >5,0

1.2. Cac yéu 16 anh hudng dén gia tri dinh dudng cia thitc an xanh

Gidng cay tréng: su khdc nhau vé gi4 tri dinh dudng gilfa cc gidng va nhém cay
thitc an xanh duge thé hién rd (bing 16). Nhém cay trén can ¢6 ham lugng vat chat kho
(10 - 30%) 16n hon nhém cay thuy sinh (1 - 10%}, trong khi dé ho hoa thao (2 - 10%
protein thd so vdi vat chat khé) ¢6 ham lugng protein thé thap hon bé dau (10 - 30%)

1.3. Nhimg diém c4n chi y khi sir dung

Can thu hoach diing thdi vu dé dam bao gia tri dinh dudng cao. Néu thu hoach sém
it xo, nhi¢u nuée, ham luong vat chat kho thap. Nguoc lai néu thu hoach qud muon ham
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lugng nude giam, vat chdt kho tang nhung chl yéu tang chdt xo, con lipit va protein
giam. Thoi gian thich hop dé thu hoach c4c loai rau xanh néi chung la sau khi tréng 1 -
1,5 thang, than 14 cay ngé trude khi trd cd, than la ho dau: thdi gian ngam nu trude khi
ra hoa. Rau muéng, rau 14p sau khi tréng 20 - 25 ngay thu hoach lia 1, sau 15 ngay thu
hoach Iita ti€p theo. :

Bdng 16. Thanh phdn hod hoc ciia mét s6 cdy thic dn xanh phd bién moc dusi nuée
va trén can, cdy bo ddu va hod thdo

Thirc an xanh l VCK Protein thd| M3 thd | Xathd DSKE | Khoang Ca P
Cay moc dudi nudc:
Béo tam 8,5 18.8 24 59 58,8 14,1 0,8 0.6
Rau mudng tréng 11,0 16,4 6,4 14,5 40,0 13,6 1,3 0,5
Rau mudng do 8,4 22,6 8,3 16,7 39,3 3.1 1.1 0.5
Cay moc trén can;
La dam but 18,5 18,9 22 135 53,5 11,9 1.4 0,3
La dau 30,2 248 23 9.9 52,0 109 03 0,2
La mit 43,0 17,2 4.4 21,2 48,3 10,9 1.7 0.1
Théan la khoai 10,6 19,3 23 16,4 51,7 10,6 0.8 0.3
Cay b dau:
Than la lac 25,4 12,6 4,2 28,7 43,4 11,2 1.4 0,2
La co styld 2,1 204 2,0 16,4 53 8,0 2,0 0.2
Céy dau xanh 17,1 14,6 34 31,5 40,6 10,5 1,8 0,3
Cay hoa thao:
Than ta ngd nen 13,1 10,8 3.1 26,2 51,5 9.2 0,8 0,2
Co6 Ghiné 233 10,8 2.2 31,3 45,6 10,3 0,6 0.1
Co Ruzi 22,4 13,0 1.4 37 47.9 6,1 0.5 0,3
Co voi 15,8 12,7 25 329 39,2 27 | 05 03

Pé phong moét s& chét ¢6 san trong thiic an: 14 sin, cay cao luong, c6 Xu ding... ¢6
doc t6 HCN. Ham lugng HCN thudng cao & giai doan ¢on non va giam dan & giai doan
trudng thanh. Vi vay, sir dung cdc loai thitc an nay & giai doan chin sép hodc nau chin 1a
tot nhat. Co Medicago (Medicago sativa; Luzec), ciy bd dau, dién thanh ¢é chat
saponin, néu cho con vat an nhiéu s& méc ching truéng bung ddy hoi, nén ding véi s6
lugng vira phai va tron vdi céc loai thic an khiac. Mot s6 loai cdy thudce ho thap tu nhu
cai bip, cai ba 14 tring chita kich 1§ thuc vat fito - oestrogen, né€u con vat dn vira phai s&
¢6 tac dung t6t cho sinh san nhu: kich thich tang trong, bau vi phat trién, sira nhiéu. Néu
cho an nhiéu dé sdy thai hay sa tlt cung sau khi dé. Ngoai ra, trong thic 4n xanh thudng
chita NO, duéi dang KNO, khoang 1 - 1,5%. Néu ham lugng NO; qud cao s& lam cho
gia sdic ngd doc va chét. Triéu ching ngd doc 1a con vat thd gip, run rdy, sii bot mép,
khé thd, mdu c¢é mau thdm, ham lugng NO, trong nudc tiéu tang. Bién phdp gidi doc:
diuing dung dich xanh methylen 2 - 4% tiém vao tinh mach con vit.
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Nén dam bao ty 1& thich hop thic an xanh trong khdu phén:

- Lon: 20 - 30% tinh theo don vi khau phén

- Trau bo (cao sén): 70 - 80% tinh theo don vi khdu phan

- Trau bo (thdp san): 100% tinh theo don vi khdu phdn

- Gia cdm 16n: 3 - 10% tinh theo don vi khdu phdn (dang tuoi)
- Ga thit: 2% tinh theo don vi khau phan (dang bot)

- Gia cdm khéc: 4 - 6% tinh theo don vi khdu phan (dang bot).

II. NHOM RAU BEO

La nhém thitc an phé bién & viing nhiet déi. Nudc ta c6 nhiéu song ngoi, ao ho,
thuén lgi cho su phat trién céc loai rau, beo, rong tao... 1a nguén thitc an duoe sir dung
rong rai trong chan nudi & nudc ta. Ham lugng protein trong nhém rau béo nhin chung 1a
thdp, nhung tuong déi can déi céc thanh phin axit amin, dac biét cdc axit amin thiét yéu.
Béng thoi nhém thic an nay khd nhiéu vitamin can thiét nhu: caroten, vitamin B, C..,
gidu cic khodng da lugng nhu kali, canxi, mét s6 khodng vi hugng nhu mangan, sit...
Mot s6 rau beo, rong tdo c6 kha nang tich tu nhiéu khodng chét tir moéi trudng, trong s6
d6 ¢6 mot s6 kim loai ning doc hai. Do vay, cin luu y khi sit dung rau b2o sinh truong
trén cdc ngudn nude thai cong nghiép, nuée thai sinh hoat ¢6 chifa nhiéu nguyén t6 déc
hai. Nhuge diém chung cla rau béo la chita nhidu nude (90 - 94%) nén khé ché bién va
bio quén, gid tri nang luong thdp khong thé sit dung véi ty 1¢ cao trong khu phdn vat
nuoi ¢é ning suit cao,

2.1. Rau muéng (Ipomea aquatica)

Dugc tréng va str dung réng rdi & nhiéu viing vi gid tri dinh dudng va nang sudt cao.
C6 the tréng trén nhiéu loai dét khic nhau: tir d4t khé, 4m dén sinh 14y hay ngap nuéc...
Than 14 rau muéng twong déi gidu protein, it xo hon c6 hoa thao (bang 17). Dic biét
trong rau mudng chifa nhiéu dudng nén gia stic, dac bi¢t lon rat thich an. Trung binh 1kg
chat kho chida 180 - 280g protein thé, 150 - 200g dudng, 140 - 150g xo va cung cip dén
2500 - 2600 KCal nang lugng trao ddi d6i véi lon. Néu cho lon an nhiéu rau mudng sg
¢ hién teong “di phén 1éng”.

Bdng 17. Thanh phén dinh dudng ciia mot sé logi rau muéng trén thé giéi (%)

Chatkhd{ Protein | Xo thd Khuang | M8 DSKB Ca P

Cay tudi, Niger* 18,8 20,9 18,2 2,1 40,0 071 0,32
La tudi, chau Phi** 15,0 24,0 12,7 13,3 2,7 47,3 1,20 | 0,28
La tudi, Malaysia*** 7.5 28,0 12,7 18,7 2.7 38,6 1,24 | 041

Ngudn* ; Bartha, 19*70; **: FAQ,1968; *** Lim, 1967); DSKD: din su4t khong dam.
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2.2. Than 1a khoai lang (Ipomea batatas)

Khoai lang ngoai muc dich tréng 14y ci 1a chinh con ¢é thé tréng dé cung cdp thikc
an thé xanh cho vat nudi. Khoai lang néu duge cham séc t6t ¢ kha nang tdi sinh nhanh,
thu cit duge nhiéu lan trong nim va cho nang suat cac. Théin 14 khoal lang chita ham
lugng cacbon hydrat thip nhung ham lugng protein va xo cao, va chita phan 1én céc axit
amin (bang 18 va 19). Protein trung binh 18% (tinh theo vat chat khé), ham lugng xo tho
dat 16 - 17% thap hon nhiéu so véi ¢ hoa thao. Trong cu khoai, cacbon hydrat chi€ém 80
- 90% vat chdt kho nhung tinh bot cda ci con tuoi khé bi amylaza thiy phan. Ham
luong cac chit khdng tryxin trong cG tuoi lam gidm ty 1é tiéu hda protein trong khau
phin ¢6 ¢ khoai. Than 14 khoai khéng chita nhiéu cdc chdt nay. Gid trj dinh dudng chu
yé&u ctia than 14 khoai lang la protein va vitamin. Day 1a nguén thic an rat 16t voi gia sitic
nhai lai va ngay ca gia stic da day don.

Bdng 18. Thanh phdn héa hoc cia thin ld khoai lang

Thanh phin % theo vat chit kho

Vat chét khd (VCK) 15

Protein thd 18,5
Khoang tdng 58 12,5
ADF {xd axit) 23,5
NDF (xg trung tinh) 26,2
Lignin 57
Nang lugng thd, MJl/kg VCK 14 .4

Ngudn: Dominguez,1990.

Bdng 19. Thanh phén axit amin cia cu va ld khoai lang (% theo protein thé)

Axit amin Cu Ci " Thanla
Isoleucine 4,2-101 39-51 49
Leucine 78-92 62-79 9,6
Lysine 42-72 43-49 6,2
Phenylalanine* 11,9-13,6 7.2-101 10,6
Threonine 55-63 51-86.3 53
Téng A.Achita S 28-38 30-358 2,8
Tryptophan 08-12 - -
Valine 68-83 49-82 83

* Phenylalanine + Tyrosine;
Ngudn: Walter va CTV, 1978; Ly, 1982; Purcell va CTV, 1972
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Bot 14 khoai lang 1A nguén protein va xanthophyl trong khdu phin gia cim.
Xanthophyl va - caroten trong bot 14 lam cho mau 16ng dé trimg va da ga t6t hon.
Trong khi dé, sir dung 10% than 14 khoai lang 1am ting tang trong va giam chi phi thic
an va giam ty 1¢ chét va cdi coc clia lon con.

Than I4 tuoi rat ngon miéng d6i véi bd. Vi du, mét con bod ning 400 - 500kg cé thé
an hét 50 - 70 kg/ngdy. Tang ty 1& than 14 khoai lang trong khiu phan lam tang sin
lugng sita cia bd. B3 sung than 14 khoai lang cai thi¢n 16 rét luong an vao va ting trong
cua bd dyc gidng.

2.3. L4 san (Manihot esculenta Cranz)

Trong nhimg nam gén day, cic nghién citu da tap trung nhiéu vé khai thdc, ché bién
va bao quan ngudn thiic an niy cho céc d6i tugng tréu, bd, lgn va ga. L4 sdn ¢6 ham
lugng protein cao (25% tinh theo vét chat kho, bign dong tir 16 - 40%) trong d6 85% la
protein thuc. Nang suat 14 vao khoang 4,6 tén vat chét kho/ha tai th&i di€ém thu hoach ca.
La san ciing 12 nguén cung cfp khodng da lugng nhu Ca, Mg va khodng vi lugng nhu
Mn va Zn (bang 20). Déng thoi cling 12 nguén cung cdp vitamin A, riboflavin va axit
ascorbic.

Bdng 20. Thanh phédn héa hoc cia 16 sdn

Thanh phin Bot 14 sén
Vat chét khé (%) 93,0
" Protein thé (%) 25,0
M3 tho (%) 5,5
Xa thé (%) 20,0
Khoang téng s6 (%) 8,5
ME (MCalikg) vdi gia cam 1,8
ME (MCal/kg) véi lon 2,16
K (%} 1,28
Ca (%) 1,45
Mg (%) 0,42
P (%) 0,45
Na (%) 0,02
Zn (mg/kg) 149
Mn (mg/kg) 52,0
Fe (mg/kg) 2580
Cu {mg/kg} 12,0
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Tuy rét gidu protein nhung lai thi€u hut axit amin thiét yéu 1a methionine (bang 21)
va nhuge di€m 1on nhat cfia 14 sin d6 13 chita nhiéu glucoxit linamarin. Linamarin dudi
tdc dung cua enzyme linamarase tao thanh axit cyanhydric (HCN) Ia chat doc déi vdi gia
stic. Tuy nhién, théng qua cac phuong phdp ché€ bién nhu nfu chin, phoi khé hay & chua
déu lam giam déng k€ ndng do axit nay.

Bdng 21. Thanh phan axit amin cua cit va ld sdn (% theo protein)

Arg | Cys | Gly | His lls Leu | Lys | Met | Phe | Thr | Try | Tyr | Val

La - - - - 52 [ 105 | 71 1.0 3,6 5.1 1,0 3,3 6,8
Cd 77 - - 1,5 53 56 6,2 0,6 3.5 3.8 05 - 4.5

Nguén: Tropical Feeds, Gohl, 1998.

2.4. Co hoa thao

biéu kién khi hau nuéc ta thudn lgi cho sy phdt trién cay ¢ hoa thao nhiét d6i. Néu
dam bao ddy du phan bén, tudi nudc, nhat 1a trong mla kho, cd hda thao phat trién 16t
quanh nam va dat nang suat rit cao. Nhin chung, gid tri dinh dufng cia cd hda thao thap
hon ¢é ho dau. Ham lugng protein chi€m khoang 9 - 10%, xo tho 30 - 32% (theo vat
chat kho). Tuy nhién, néu bén phan diy di, ding k¥ thuat va thu hoach giai doan con
non {khoang cdch gifra 2 lifa cat 25 - 30 ngay) thi protein tho cé thé dat 14 - 15% xo thd
gidm con 27 - 28% va ¢ thé ding 1am thitc 4n cho Ion. Hién nay, mot s6 giong co hoa
thao nang sudt cao dang duge sit dung dé phat trién chan nuoi bd tham canh, dac biét la
bo sita nhur ¢o voi (Pennisetim purpureum), ¢o si (Panicum maximum)...

IIL. NHOM THUC AN THO

Tat ¢ cédc loai ¢d xanh ty nhién hodc trong thu cat va phoi khé, va céc loai phé phu
phim cha cay tréng dem phoi kho ¢6 ham lugng xo trén 18% déu goi la thitc an tho kho,
bao gom: cd kho ho dau hoac hoa thao, rom ra, day lang, day lac va than cay ngé... phoi
kho. Ngoai ra cdn gdm v céc loai hat théc, lac, dau, 161 va bao ngb.

3.1. Co kho

Phuong phdp cé truyén clia viée du trir thiic thifc in xanh la ché bién ¢d kho. Chat
lwong cb kho phu thudc vao thoi diém ta chon dé€ ché bign va thoi ti€t thich hop khi thu
hoach. Béi vi lam ¢6 khé chi yé&u la phoi dudi 4nh nang mét troi. Muc dich chinh 13 lam
gidam d¢ dm trong cd xanh dén mic do thap di dé kim him su hoat dong cla cdc
enzyme cé sdn trong cdy co hay cua vi sinh v4t. C6 khi thu hoach chita 650 - 850g nudc
trong lkg tuoi. Khi muén du trit co xanh phai duge 1am giam ty 1 nudc xuéng con 150 -
200 g/1 ke.

Trong diéu kién thoi ti€t thuan 1gi, ¢b sau khi thu hoach vé s& duge nhanh chéng lam
kho nén mét mét dinh dudng thap. Chit dinh dudng bi mat chd yé&u 13 do su bigh déi clia
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cacbohydrat va cdc hop chat chita nito. Khi phoi khé, fructan bi thity phan thanh dudng
fructose, dong thdi dudng hectose bi mat médt. Mot s6 cac dudng don nhu glucose ciing
br oxy hoéa tao thanh CO,, H,0 va tda nhiét. Chinh vi su mat mar céc hop chat
cacbohydrat dé tan nén lam tang tuong d6i ham lwgng xo. Sy mat mét protein 14 do
enzyme protease cua thuc vat phan hily protein thanh cic peptit va cac axit amin. Khi
phoi kho, caroten va cic hop chit tuong tu mat di ding ké. Ham luong caroten giam di
hang chuc 14n sau khi phot kho (chi cdn 2 - 20 mg/kg chat kho). Néu gap thai tigt khéng
thuan lgi, caroten bi mat hau hét déng thdi kém theo ca sy mat khodng, dudng hoa tan
va cdc hop chat ¢6 nito. D6 4m trong cé khé cao 13 diéu kién thudn 1gi cho céc hoat
dong clia vi sinh vat 1am tang cudng su phan hiy cic chat dinh dudny c6 sin trong ¢d
kho va déng thoi ciing tao co hdi cho ndm méc phit trién. Vi vay, ¢d sau khi thu hoach
nén lam khé cing nhanh cang t6t, do 4m cang thdp thi chat lugng dinh dudng cia co
cang dugc bao t6n.

Gid tri dinh duGng cta ¢6 kho trong diéu kién phoi t6t trung binh chia 96g protein,
563g chit hitu co tidu héa, nang lugng trao déi 8,5MJ, ham lugng xo cao: 335g cho 1kg
chat kho. Trong thuc 1€, ¢ kho 12 ngudn thiic dn quan trong & céc nudc on dé6i cling nhir
cdc nude nhi¢t déi. Co kho duge sir dung phéi hgp vdi thic an G chua, thdc in tinh, thitc
an cU qua, ri mft va cdc san phdm phu cla céng nghiép ché bién rau quéa (bd dia, vo
chuéi...} dem lai hiéu qua tét,

3.2, Rom ra

Rom Ia san phdm phu cla cdy ngii c6c hay cay ho dau. Ngo, lia mi va lia nude 13 ba
cay luong thyc chinh cla the gidi. Rom chita nhiéu xo, chi€ém 350 - 400 g/kg chat kho,
chi yéu la lignin, c6 gid tri dinh dudng thap. Ham lugng protein trong rom lda tir 25 - 40
g/1kg chat kho. -

Rom lda ¢6 ham lugng lignin tuong déi cao, chi€ém 60 - 70 g/kg chdt kho, ham
lugng khodng rét cao, 170 g/kg chat kho, trong dé chi yéu 14 silic, vi vay hé s6 titu héa
cha rom Ida rat thap. Ty 1¢ tiéu héa clia rom s& duge ting 1én néu thong qua xir 1y rom ra
bing phuong phép kiém héa, axit héa hay amoniac héa....

Thanh phin héa hoc co ban ctia rom ra phu thudc nhiéu dén dic tinh sinh 1y, thoi
diém thu hoach, d¢ thanh thyc clia cay tréng va ché do dinh dudng cta dat... Nhung nhin
chung cac thanh phidn chinh bao gém:

- Ty 1¢ cao clia cacbohydrat thanh véch t€ bao nhu cellulose, hemicellulose va lignin
chiém 60 - 80% tdng vat chét hitu co clia cay tréng.

Cellulose la thanh phdn cau triic chinh ciia thanh & bao thyc vat, chiém vao khoang
tir 32 - 47% trong tdng vat chat kho clia thyc vat. Bao gém chudi homosaccharit duoc
tao thanh bdi cdc lien két B - 1 - 4 - glucose goi 12 xellobiose, thong qua cdc cdu néi
micro - fibres. Cellulose ¢4 thé tiéu héa dugc bdi gia siic nhai lai.

Hemicellulose, khdc véi cellulose, hemicellulose duge tao thanh tit hetero -
polymers khong c¢6 hinh dang nhat dinh bao gém tat ¢ cdc dudng pentose nhu xylose,
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arabinose. Chuéi dai phan tlr cia hemicellulose thi ngén hon cellulose. Ching tac thinh

mot cdi khung polysaccharit lién két v6i phenol bao quanh soi cellulose. Hemicellulose
chi tiéu hda duge mot phén.

Lignin 12 mét hetero - polyme phenol né gin véi hemicellulose. M&i lién ket gidta
lignin va hemicellulose cho dén nay vin chua dugc hiéu mot cich chinh xdc. Té chiic
cta cdc ti€u phan xo cla xellulose dd tao thanh hang o chn co hoc chic chin. Vi vay,
lignin khong dugc tiéu héa va con lam can ¢ sy tieu hda cta cic gluxit khédc. TV le
lignin trong cy tréng dugc ting lén cing véi wdi cha cay tréng va ty 1& nghich véi ty 1&
tiéu héa clia gia sic.

T¢ 18 tidu hoa (%)
0 50 100

A 4

Lignin

Cellulose

Xylanes

Arabanes \
Pectins \

So dé 4. So dd vé sy tiéu hoa cia cdc thanh phin mang té bao (Van Soest va Wine, 1967)

- Ngheo nito: Thiic an rom ra cé ty 1¢ protein rat thap, chi€m vio khoang 2 - 5%. Ty
1¢ chat dinh dudng nay gidm manh theo tudi. Mat khac enzyme ctia vi sinh vat da c6 lai
khé 11€p can véi azot cha thitc 4n thé vi su ¢dn trd clla mang t€ bao lignin héa.

- Ngheo khodng va vitamin: trong thuc t€ loai thiic an ndy thi€u hdu hét céc nguyén
t6 khodng da lugng nhu Ca, P, Na va cdc nguyén t6 khodng vi lugng. Péng thdi ching
ciing thi€u hut cdc vitamin nhu vitamin A, va D,.

- Kho thodi bién trong da cé: Mang t€ bao lignin héa mot mat can trd vi sinh vat
chul vao bén trong 1€ bao, tir d6 cén trd enzyme phan gidi chatl xd, mot mat tao su bén
chat cho t€ bao, can trd sy chia cit trong qué trinh nhai lai (bang 22). Thitc an phai luu
lai 1au trong da co tir 6 1am giam lugng én vao.

Bdng 22, Ty Ié tiéu héa va luong rom dn vio ciia bo

Loai ram Ty 1& tidu hoa chat hilu ¢g,% Lugng &n vao,g chit kho/kgWo’s
Ram lda 35-55 26 - 65
Ram mach 45- 48 3B-HM
Ram mi 35-486 25-35
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3.3. Mia

Mia la loai cdy trong dat duge nang sut sinh khéi t6i da trén mot don-vi dién tich.
Tuy vay d€ sir dung né lam thic an gia stc mét c4ch t6i uu, mia phai dugc ép tach thanh
céc thanh phan hoa tan va thanh véch t&€ bio khong hda tan.

Mia cay (144kg)

Thu hoach
[ ]
Than {108kg) Ngon (28kg) + 4 bdi {16kg}
tp |
{ |
Nudc mia thd Ba mia tudi

Gia nhiét

Nudccodac — Loc —  Vang bot

Ly téml

I ]

Puéng tinh {11kg) Ri mat (3kg)

So do 5: So do ché bién dudmg theo phuong phép thii cong
Ngon mia

Ngon mia la thic an truyén thong cho gia stic da diy kép, chll yéu cho trau bd cay
kéo, trong mua thu hoach mia. Viéc sir dung ngon mia cho gia siic lam viéc ¢on chua
duoc nghién ctu nhicu. Bd van duy tri duge thé trang va van [am viéc héng hadi lrong khi
an mot khdu phén toan ngon mia. Diéu dé chiing to ring qud trinh 1én men cua ngoen
mia trong da ¢6 di cung cap di dinh dudng cho duy tri va lao tic & mic thap. Tuy nhién
v&i khau phdn don diéu chi ¢6 ngon mia kéo dai va khong duge b6 sung cdc loai thic an
khdc nhu ri mat, cam... thi sic lam viéc s& bj gidm siit, tinh trang nay cang kéo dai s&
lam cho con vét gidm trong lugng co thé. Chinh vi vay ngon mia khéng duge sit dung
rong réi. Tuy vay, khi ngudi ta sir dung ngon mia dé nudi gia sic & dang O uré vi bd
sung cdm s€ nang cao ti 1¢ tiéu héa xo va nang cao gid tri dinh dudng 1am thic an cia
loai thic an nay. Ngon mia gém ba phdn: 14, cuéng v boc (be 14) va phan ngon non.
Thanh phan héa hoc (bang 23) clia ngon mia rit khdc nhau, phu thudc vio wéi, diéu
kién trong va céch chiam s6c quan 1y... nhung gid tri trung binh vao khoang $ tdn vat

chét kho/ha, néu tinh theo 1y thuyét thi lugng nay da cung cdp cho mét con bd ¢6 khai
lugng 500 kg.

Ngon mia ¢6 thé duge i chua tai thoi diém thu hoach mia trudce khi dung. Bang cich
bam nho ngon mia 3 - 4 cm r6i 0 y&m khi véi ri mat, hay cdm va 1% amoén sulphat. Tuy
nhién, qué trinh O van dat két qua 16t ma khong cdn bd sung thém chat phu gia vao. Cé
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thé & bang céc khéi G nhd khoang 5 tén ngon, di dé nudi 2 con bd trong mot thang. L4
mia cling ¢6 thé duge U kém ngon nhimg kha nang tiéu hoa rit thdp va kha ning Iva
chon loai thic an nay cling rat khic nhau, da s bd thich lua chon phan be 14 hay phin
mong nudc, con rét it 4n phén 14 xanh. Néu cho in tu do bo ¢6 thé an 61 90 kg/con/ngay
phdn ngon non.

Bdng 23. Thanh phdn héa hoc ciia cdc phdn ngon mia (%)

Thanh phan L&i than Vo than Ngon
Vat chat khé 22 39 27
Protain thé 1,4 3,2 27
M3 0,2 1,0 0,8
Buding tdng s6 45 24 27
Xd 45 70 57
Khoang téng s6 1,9 3,1 53
Luu huynh 0,2 03 0.4
Ba mia

Ba mia la san pham phu con lai cha qud trinh ché bién nudc mia. Chat lugng ciia
phan b con lai phu thu¢c vao cong nghé ch& bi€n thi cong hay hién dai, nhung nhin
chung phin ba con lai sau khi thu nudc mia ¢6 1,5 - 4% 1a dudng sucrose. Phan b mia
sir dung chdn nudi trau bo {t ¢6 hiéu qua bdi 1y do kha ning tiéu héa thdp. Ham long
lignin cao, chi€ém vao khoang >20% va rat ngh&o protein (bang 24).

Bdng 24. Thénh phédn héa hoc ciia bd mia

Thanh phan héa hoc % theo vat chat kho
Vat chadt khd 99,2
Protein thé 1.0
Xdthé 50,1
Khoang tdng s8 2,5
Chat chiét 0,3
Dan suat khong dam 46,1

Ri mdt

Ri miét 1a phu phdm cha sén xuat dudng két tinh (so d6 5). Ty theo cic giai doan
cla qud trinh chiét tinh dudng ma c6 nhiéu loai ri mat. Ri mat “A” 1a 1a san phdm phu
dau tién khi ly tam trich ly dudng cho ra duding thé, va chiém vao khoang gin 77% so
vGi téng s&. Dudng tho 1a phdn nude mia duge gan loc va co dic va két tinh. Ri mat
"A" 1a phan phu phdm cla qua trinh tao dudng "A", dudng diu tién cha sy ché bien
chita 80 - 85% vat chat kho. Ri mat "B" 1a ri mat thi hai cia qua trinh gan loc dé cho ra
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12% dudng thé (dudng B). Ri mat cudi cung duge biét dén 1a ri mat "C", d6 1a phan thu
dugc tir qud trinh ket tinh phan chat 1ong dac sanh va ri mat "B", ma sau khi ndu vi ly
tam cho ra duong C va ri mat C. Ngay cé khi ri mat C dugc loc ki va 13 san phim phu
cudi ciing cla nha mdy dudng thi ri mat ndy vin chifa mot lugng dudng sucrose (vao
khoang 32 - 42%) va n6 ciing khong duge loc lai lan nita € tan thu dudng cdn lai. Ri
mét “C” luén ¢6 mit trén thi trudng.

Ri mat 12 nguén dam dic cacbohydrat ¢6 kha nang 1én men, la chat cao ning lugng,
ham lugng protein thap (2 - 4%), chil y&u nito dudi dang nito phi protein. Ri mat durgc sir
dung vao cdc muc dich cho chan nudi sau day:

- LA co s& dé vb béo bd nudj tham canh.

- La chat mang ure, khodng va cdc chét dinh dudng khéc dé cai thién hiéu qua sir
dung khdu phdn ngheo nito (ph€ thai hoa mau, mia, phu phim nong nghiép).

- La ngudn chat phu gia quan trong cho viéc du trit chién lwge thic in thé cho trau bb.
Vai 1ro ciia ri mdt trong thitc an cho gia siic:

- La chat cung cap cacbohydrat 1én men trong khau phin co s& clia dong vat nhai lai.

- Chit mang ngon miéng cho cic chat dinh dudng khic (nhu urg, khodng...} dé b

sung vao khiu phdn giau xo va cling 1 chat keo trong khdi liém.

Bdng 25. Thanh phin héa hoc cia cdc loai ri mét Cu Ba (%)

Loai Vat cht kha Protein Khoang Ca P
Ri mat A 77 19 4,86 0,62 0,03
Rimat B 78 25 7.2 038 0,04
RimatC 83 29 9,8 1,21 0,06

Nguén: Bo Gohl. 1998 (Tropical feeds).

Ri mat 1a phén dich dugc tao ra tit nuéc mia khong duge gan loc trong qué trinh ché
bi€n dudng thco nguyén tic dao lién tuc chéng lai su két tinh, réi cho bay hai nugc dé
lam kho cho dén khi thanh phdn vat chat kho dat vao khoing 80%.

Tuy thuée lugng dudng sucrose, 90 - 92% (theo vat chat kho), day 12 loai nguon
nang lugng 1y tudng cho gia stic da day don. Tuy nhién né ciing 12 loai thiic in dét tién.

C6 khoang 60 nudc cung cdp dudng sucrose tir dudng mia. Tay thude vio giong mia
khdc nhau, thai ti€t khdc nhau va k¥ thuat ch€ bién ma thanh phan cba san phim nay rit
khic nhau. Vi du, dudng Cu Ba chita sucrose rat 16n, chiém t6i 88% (VCK) nhung & moét
s6 nude khéc ty 1¢ nay chi dat khodng 76 - 80%. Mot vi du quan trong dé chiimg minh diéu
nay la ri mat B dugc tao ra tir nuée ban ddu ¢6 d6 nguyén chat cao thi c6 ty 1& két tinh
dudng trong qud trinh bio quan rit cao. Nhung nguoc lai ri mat A va B duoc tao ra tir nudc
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ban déu c6 d6 nguyén chat thip thi kha ndng két tinh dudmg rét thap. Tuy nhién trung binh
vao khodng 78 - 80% dudng s& khong duge két tinh trong qué trinh bao quan.

Ri mat duge sir dung ch y&u 1a ngudn cung cép ning luong; thanh phén dinh dudng
khdc nhu chit béo, xo thap va nito thdp. Chat chiét khong chifa nito chi€ém khoang 85 -
95% theo vt chat kho, né 1a hon hgp ca phidn dudng don va phan khong phai 1a dudng.
Phan khong phai 1a dudng ¢6 kha nang 1én men va ty 1& tiéu hda thap va chi€ém khodng
18% tinh theo vat chét khé d6i v6i ri méat A, 23% & ri mat B. va 33% &1l mat C,

Hudng siw dung:

* Mire thap: Ri mat cuéi cung duge st dung trong khau phin cfa gia sic dé nang
cao A% ngen migng cla thic an khé véi mic 5 - 15%; 5 - 8% nhu 12 chat két dinh trong
thic dn vién, trong thitc 4n kho ti€éu nhu ba mia, 161 mia thi ty 1& nay 12 15%. Mot hon
hgp gébm 3 phan nudc, modt phan ri mat duge hda déu va réi trén déng ¢d dé tang tinh
ngon miéng ciia gia siic. Ky thuat nay ciing duge st dung twong tu véi khau phin chi
y&u 1a ba mia trong mia kho cho khdu phdn duy tri, tuy nhién ¢6 b sung mét lugng nho
chdt nitg phi protein. Ri mat 12 loai nguyén liéu lén men nhanh, do vay ngudi ta c6 thé
st dung bd sung vio cic hdn hgp 4 chua mic 5% nhu 1 chét phu gia dé ting do ngon
miéng cua gia stic. Ri mat cling duge sir dung lam chét két dinh ting do keo ciia thifc 4n
¢6 tinh chat han ché€ sy phan hiy cla vi sinh vit da o6 nhu la chat thodt qua. Ri mat ciing
duwgc st dung trong nhitng khau phin c6 nhitng loai thitc an ¢6 vi ding, vi chdt nhu uré
thi ¢6 thé slr dung theo ty 1€ nhu sau: ri mat C: 80 - 85%, uré: 10 - 15%, mudi 2,5% va
dicanxi phosphat: 5,5%.

Ri mat cling dugc st dung trong khéi liém da dinh dudng véi cong thitc nhu sau: ri
mat: 50%, uré: 10%, mudi 5%, dicanxi phosphat 5%, canxihydroxyt 10%, va 20% thitc
dn gidu xo nhu rom hay ba mia. Xi mang ciing c6 thé duge si dung thay cho voi
canxihydroxyt nhung phai duge tron véi nudc mic 40% trudc khi cho thém vao cic
thanh phan khac cta hén hop.

* Mrttc cao: Hé théng v béo bd thuong phim, phdt trién & Cu Ba vi véin dugc sir
dung ¢6 cai ti¢n sau 25 ndm véi ngudn thic an cht y&u 1a r1 mat hdén hop véi 3% ure,
han ché& bot ¢d vi cdc ngudn protein khéc, han ché thic an thé (3kg/100kg khéi luong
song) va lua chon khodng vr do véi ty 16 50% dicanxi phosphat vad mudi. Hén hop ri
mat/uré v6i vat chat kho téng s6 70%, gém 91% ri mat va 6,5% nude. Uré vi mudi trude
tién, duge hoa tan vao nudc sau d6 mdi trén véi ri mat, nén chat va cho an méi ngay mot
1an v4i lugng cung cdp 70g protein thoét qua (bot ca)/100kg trong lugng séng.

Ngoai ra, ciling cé thé sit dung cong thitc vé béo bd ¢6 hiéu qud véi khdu phin hang
ngay/dau gia stic duge tinh nhu sau: 90g hdn hgp khodng, 250g bot cd, 6kg ri mat/uré va
10kg thic an tho. V@i khdu phdn trén cé thé 1am ting trong dat mic tr 0,8 -
1kg/bd/ngay; va chuyén héa thiic an & mic tir 10 - 12.

Ngoai ra, ri mat ciling duge sir dung trong chan nudi lgn va gia cam.
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Chuong IV
THUC AN HAT VA PHU PHAM CAC NGANH CHE BIEN

1. THUC AN HAT NGU €OC

1.1. Bic diém dinh dudng

Tén "ngii c6c” 1a tén dat cho céc loai cay tréng thude nhém "cd” dugc trong bing
hat. Hat c8c gém: hat lda, ng6, dai mach, ké... San phdm phu cha hat ngii c6c gom cdm,
tam, tdm béi, trau... Pay 1a nhém thic an ¢ thanh phan chii y&u 12 tinh bot, trong d6
gbém amylose va amylopectin - 1a thinh phdn chinh. Ham lugng vat chdt kho cia thic an
nay phu thudc chi y&€u vao phuong phdp thu hoach va diéu ki¢n bdao quan nhung nhin
chung trong khoang 800 - 900 g/kg, 85 - 90% thanh phan nito ¢é trong protein. Protein
€6 trong tat ¢i cdc 1€ bao hat cc, nhung chi y&u & phoi, trong phan noi nhi, protein tap
trung nhi€u & trung tdm cho dén ngoai bién. Thanh phan protein & céc loai hat coc rat
khidc nhau, bién dong tir 80 - 120 g/kg vat chat kho, tuy nhién, ciing ¢6 khi dat dén 220
g/kg var chat kho. Protein hat c6c thigu hut axit amin quan trong la lysine, methionine
va threonine, riéng lda mach ham lugng lysine cao hon mot chit. Gia trj protein hat coc
cO vai (rd quan trong d€ thic ddy sy ting trudng ctia mam hat. Ham lugng protein cla
cdc loai hat ¢d¢ duge x€p theo thir tr cao dén thdp nhu sau: yén mach > lda mach > ngo
> lda mi.

Ham Jugng lipit tir 2 - 5% nhiéu nhdt & ngo va 1da mach. Ham lugng xo tho r 7 -
14% nhiéu nhat 1a & cdc loai hat ¢6 vo nhur 1da mach va théc, it nhat 1a & bot my va ngo
tir 1.8 - 3%. Gid tri nang lugng trao déi d6i véi gia cAm cao nhat & ngd 3,3MCal/lkg va
thap nhat & lia mach 2,4 MCal/1 kg.

Hat c6c rat nghéo khodng dac biét 1 canxi, him lugng canxi 0,15%, photpho > 0,3 -
0.5% nhung phén 16n photpho cé mit trong hat ngii céc & dang phytate. Hat ngii céc rat
ngheo vitamin D, A, B, (trir ngd vang rat gidu caroten), giau E va B, (nh4t 1a & cdm gao,
lkg cdm gao loai [ ¢6 22,2 mg B, 13,1mg B,

Hat c6c 1a loai thiic @n tinh chil y&u cho be, nghé, lon vi gia cam. M&i giai doan
sinh trudng, khi sir dung hat céc c6 thay déi ty 1& chit it trong khau phin nhung néi
chung hat céc va san phdm phy clia né chiém khoang 90% nguén ning lugng cung cap
trong khau phan.

1.2. Ngo

Trude day, ngo chi duge trong nhiéu & Nam M¥, nhung hién nay da duge tréng rong
ral tai cadc nudc nhiét d6i va ban nhiét déi lam thitc an cho ca ngudi va gia sic. Day la
loal cay tréng doi hoi khi hau &m dé chin hat va khong chiu dwge khi hau déng gi4.
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Ngo ngay cang chiém linh thi trudng quéc té€. St dung ngo lam thic an gia sic
doi hoi chi phi gid thanh cao, vi vay xu th€ chung 13 thay thé ngé bing cdc loai
nyuyén liéu hay cdc phé phu phdm sén c6 cla dia phwong dé gép phan lam gidm chi
phi taitc dn,

Ngoé gom 3 loai: ngd vang, ngd tring va ngd do. Ngo vang chita sic 3
crytoxanthin 1a tién chét cta vitamin A. Sic t8 ndy ¢é lién quan t6i mau sic cia md,
thit <hi v6 béo gia stic v mau cla long do tring pia ¢dm ting cudng thi hi€u cla
ngudi tiéu thu. Ngo do, vang ¢6 gid tri caroten cao hon ngd tring, con gia tri dinh
dudng tuong tu nhau.

Tuy nhién, hién nay tai Anh viéc si dung ngéd vang va dé khong duge ua chuéng
trong khau phédn v béo gia sdc vi 1y do 1am m& cé miu vang, vi vy d6i tuong gia sic
ndy thudng sit dung chil yéu 1a ngd tring.

Ng6 chifa nhiéu vitamin E nhung it vitamin D va vitamin nhém B. Ngo chia it
canxi, nhiéu photpho nhung chll y€u dudi dang kém hap thu ia phytate.

Gi6ng nhu cdc loai thirc dn hat c¢6c khic, ngo 1a loai thic an ¢6 ty 1& tiéu héa
nang lugng cao, gid tri protein thap va thi€u can d6i axit amin. Ngé chita 730g tinh
bot/kg vat chat kho. Protein tho tir 8 - 13% (tinh theo vat chét kho). Lipit clia ngo
tlr 3 - 6%, chl yéu 12 cdc axit béo chua no, nhung 12 nguén phong phi axit linoleic.
Protein cla ngd ton tai dudi 2 dang chinh: zein va glutelin. Zein nim trong noi nhi
chi€m ty & cao nhung thi€u cdc axit amin thi€t yéu nhu tryptophan va lysine.
Glutelin chiém ty & thdp hon zein, né ciing nam trong ndi nhii. Gan day ngudi ta
tao dugc mot s6 gidng ngd giau axit amin hon so vdi cac giéng ngod binh thudng,
song vian ngh&o methionine. Vi vy, khi dung ngé Oparque - 2 cho lgn va gia cim,
cén bd sung thém methionine. Mot gidng ngd méi nita 1a Floury - 2 ¢6 ham lugng
lysine va cd methionine cao hon ngd Oparque - 2. Diing loai ngé nay khéng phai b6
sung thém methionine.

Ngo 1a loai thitc an chia y&u diing cho gia stic va gia cdm, va 1a loai thitc an rat gidu
ning lugng, kg ngd hat ¢é 3200 - 3300 KCal ME (bang 26). Ngudi ta ding ngo dé san
Xudt bot va glucoz cho ngudi. Nhiéu san phim cla ngo rét thich hgp cho dong vat, trong
d6 quan trong 12 mam ngd, cdm va gluten. Khi 3 loai ndy hdn hop lai tao thanh san
phdm c¢6 tén 12 bot gluten - ngd, chita xdp xi 24% protein thd, 3 - 5% xo the. Han hop
nay thich hgp cho tat ca cdc loai gia siic va gia cAm, dic biét 1a bd sita, tuy vy ciing van
cin bd sung thém axit amin céng nghiép.

Ngd con ¢6 tinh chit ngon miéng véi lon. Lysine va tryptophan Ia hai loai axit amin
han ch€ cba ng6 khi ding nudi lgn (bang 27). Khi ding ngé lam thic #n chinh cho lgn
thudng gay hién tugng md nhio & lon. Do 4m cla ngd ¢d thé bién déi tir 10 - 25%. Cin
béo quén tét do dm 161 da cho phép 15%. Ngé thudng dugec xem la loai thitc 4n nang
luong dé€ so sdnh vdi cdc loai thic dn khéc.
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Bdng 26. Ty lé tiéu héa ciia ngé va mot 0 phu phdm ngé (%)

Ngé va phu phdm Vat nuéi Protein X3 Ma DSKD ME {MCal/kg)
Ngé hat Ciny 76,0 57.0 91,0 94,0 3,47
Bot hat va I5i Ciry 74,0 69,1 78,4 80,3 3,23
L& Bo 55,0 76,0 53,0 79,0 2,74
Bét hominy Cin 66,0 34,0 81,0 81,0 2,81
Bat gluten Clru 80,0 55,0 73,0 73.0 2,62
Ngb hat Lon 69,9 40,7 55,7 92,9 3.64

Bdng 27. Thanh phdn axit amin (% theo protein)

Loai ngé Arg | Cys | Gly | His s | Leu | Lys | Met | Phe { Thr Try | Tyr | Val
Nodudng | 46 | 12 | 36 | 33 [ 341 [127] 30 | 11| 51 | 38 | 06 | 37 | aa
Ngovang | 46 | 1.4 | 34 | 29 |31 [131 24 | 06 | 49 | 3.6 | 06 | 37 | 42
opadue2, | 54} 47 | a5 | 31 | 44 | 107 42 [ 19 | 53 | 31| 10 | 40 | 67
hat trang
Opaque-2. 1\ 39 1 20 | 36 | 37 | 41 | 113 35 | 18 | 48 |32 | 10 | 24 | 54
hat vang
Floury-2, 43 | 18 | 30 | 25 | 40 (130|33 [ 16 |61 | 32| - | 50 | 56
ngd hat
Thitc &n 35 | 12 | 37 [ 26 |31 [125] 23 | 22 | 48 |37 | 09 | 41 | 50
gluten .

Botgiuten | 33 | - | - |22 |44 [165] 21|27 | 61| 36| 05| - | 52
Banh ddu | 47 | 24 | 38 | 32 | 40 | 130 29 {31 |54 35| 0814560
mam ngo

Nguén: Bo Gohl, 1998 (Tropical feeds).

1.3. Thoc

Thoéc 1a loai hat c6c chd yéu cha ving Dong Nam A. Cay lda rat thich hop véi khi
hau 4m va ban nhiét d6i va ciing duoc trong mét it & Béc Au. Hat théc 6 2 phdn: vé triu
bén ngoai, 16p vd mdng bén trong (cém) bao quanh hat gao. Théc duge diing chi yéu
cho loai nhai lai va ngua, gao, cdm ding cho ngudi, lgn va gia cam. Vo trdu chiém 20%
khéi lugng cha hat théc, rit gidu silic va thanh phén cht y&u 1a cellulose. Cam gao chifa
khoang 11 - 13% protein tho va 10 - 15% lipit.

Trong chin nudi ¢6 khi ngudi ta dung lda nguyén hat (ca vé triu) nghién min ding
lam thiic an cho gia siic. Tuy nhién, nhimg manh vé tréu trong thic in nghién ¢é canh séc
gy thuong t6n niém mac dudng tiéu héa clia gia stic, anh hudng 15i ty 1é tiéu héa.
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IL THUC AN HAT HO PAU VA KHO DAU

2.1. Hat ho diu
(Gom hat dau tuong, dau xanh, ddu meéo, déu triéu, lac, vimg...
Pdc diém dinh dudng

La loai thitc &n giau protein, protein tho tit 30 - 40%, chat lugng protein cao hon va
cin d&i hon so véi hat cdc. Tuy chét lugng protein cia thic an ho dau khong bing
protein dong vat, nhung c6 mét s6 hat dau gid tri sinh vat hoc protein (BV) cha ching
g4n bang véi cd, triing, sita, nhung PER thap hon (bang 28).

Bdng 28. Gid tri dinh dudng protein ciia mét vai loai thitc dn

Loal thifc &n BV (chudt) Cs PER (chudt) GPV {ga con)
Lua mach B5 45 - -
Lua mi 67 37 1,5 -
Ngo 57 28 1,2 -
Khé ddu béng 80 37 20 7.7
Khd ddu lac 58 24 1,7 48
Bot dau tydng 75 49 23 79
Bot ca 77 - - 102
Sita 85 65 2,8 80
Tring 95 100 3.8 -

Nhitng diém cdn chi ¥ khi st dung:

Hat ho dau ndéi chung chua hoan toan cin déi vé axit amin, trong d6 axit glutamic,
cystein vA methionine thudng thi€u. Vi vay, khi dung cho loai da day don can phdi hgp
v6i protein dong vat. Mitc stt dung trong khdu phén cdn han ché khodng 10 - 15% (tinh
theo vat chat kho) cho lon va gia cim va 5 - 10% cho nhai lai.

Khong cho vat nudi dn hat ho dau & dang séng, vi nd s& lam giam tinh ngon miéng,
giam ty 1¢ tiéu héa va gay ngd doc cho con vat. Can c6 bién phdp xu 1y nhiét thich hgp
nhu rang vang, hip chin, ludc hodc ding tia héng ngoai dé ning cao ty 1& tiéu hoa va
khir chdt doc cd sdn trong moét s6 loai hat.

2.2, Dau tuong

Pau tuong 13 mot trong nhiing loai hat ho dau dugc stir dung phd bign déi véi vat nudi.
Trong dau tuong ¢é khoang 50% protein tho, trong dé chita ddy da cdc axit amin thiét yéu
nhu cysting, lysine, nhung methionine 1a axit amin han ché€ thif nhat, va 16 - 21% lipit.
Trong dau twong cé nhiéu loai khang dinh dudng, gdm céc chit tc ché enzyme protease,
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lectin, phytoestrogen {estrogen thuc vat), saponin, goitrogen (chat gay budu cd). Chat tic
ché protease con goi 1a anti - trypsin vi Wc ché hoat déng cla enzyme trypsin va
chymotrypsin cha tuyén tuy. Khi ¢6 mit clia céc chét anti - trypsin thi hoat dong ciia
trypsin va chymotrypsin bi ic ch€ 1am boi trién tuyén tuy d€ ting cudng san xudt ra cdc
enzyme nhi€u hon vi viy gay mét cic protein va axit amin cin thiét cho sy sinh trudng
cla co thé. Sy c6 mat cla chat ndy di lam gidm gid tri sinh hoc cia protein dau tuong,
gidm kha nang tiéu héa cha peptit, nhung chét nay c6 thé bi pha hiy bdi nhiét do. Céc
anti - trypsin chi bi mat hoat tinh khi xi Iy nhi¢t & 105™ trong vdng 30 phit. Cén Iuu y
khi xir 1y nhiét, n€u xir [y qué mifc s& gay phdn tng dudng héa cic axit amin goi 13 phan
ung Maillard lam mat gid tri dinh du@ng ctia thiic dn. Trong dau tuong con t6n tai mot
s6 chat kich thich, chat e ché nhu cdc chat gay di tng, chat gay budu cd, chat chdng
dong. Diu twong gidu Ca, P hon so v6i hat cc, nhung nghéo vitamin nhém B nén khi sor
dung cén bd sung thém vitamin nhém B, bot thit, bt c4. Trong thuc tién nusi dudng,
néu chi cho con vit an protein dju tuong ma khéng bd sung thém cic nguyén liéu trén
lon ndi dé con ra s& yéu, sinh trudng cham (do lgn me bi giam san luong sita), lon me
dong duc khong déu dan, mic bénh ligt chan. D6i v6i ga mdi dé gidm ty 1& 4p nd, gi con
nd ra yéu.

Ngoai ra, con mét s6 loai hat b dau khéc ciing rit gidu protein nhu hat céi ddu, hat
hudng duong chita 38% protein tho, hat vimg chita 46% protein tho, rdt gidu arginine va
leucine (lysine va methionine thap).

2.3. Lac

Lac la cay trong phd bién & cic nuéc nhiét déi. Tuy nhién trong thuc t&, lac it duoc skt
dung trong chéin nudi & dang nguyén hat ma chi sir dung dang phé phu phdm clia ché bién
déu tir lac. Lac rat gidu nang lugng do ham lugng ddu cao, nhung lai thiéu hut céc axit
amin chia luu huynh va tryptophan. Truée khi sir dung loai thic 4n nay cho gia siic, gia
cdm cén phéi x{ Iy nhiét nhu la rang hay ndu chin nhim gidm hiim lugng anti - trypsin.

TII. SAN PHAM PHU CUA CAC NGANH CHE BIEN

3.1. San pham phu nganh xay xat
Cam gao

Cam gao 12 san phdm phu cha lda khi xay xdt. Luong cdm thu dugc binh quéan la
16% khdi lugng lda. Cdm gao bao gém mot s§ thanh phdn chinh nhu vé c4m, hat phoi
gao, trdu va mot it tam. Chat luong cua cdm thay ddi tay thude vao ham luong triu trong
cdm. Nhiéu trdu s€ lam tang ham lugng chat xd thé va silic, gidm néng do ning lugng
cha thic an, giam ty 1€ tiéu héa. Tuy theo lugng trdu cdn it hay nhidu ma cdm duge phan
thanh loai [ hay loai II.
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Cam la nguén B, phong phd, ngoii ra con ¢é ca vitamin Bg va biotin, 1kg cdm gao
¢6 khoang 22 mg vitamin B,, 13 mg vitamin B, va 0,43 mg biotin. C4m gao 1a san phim
¢6 gid tri dinh dudng, chia 11 - 13% protein thé, 10 - 15% lipit tho, 8 - 9% chat xo tho,
khodng téng s6 12 9 - 10% (bang 29). Diu cam chii yéu la cdc axit béo khéng no, cic
axit nay dé dang lam cho m# bj 6i, gidm chét lugng clia cdm vi cdm trdr nén dang, khét.
Do véy, n€u ép hét dau thi cdm gao bdo quan duge lau hon. Ciing ¢6 thé bao quan cidm
bang cic bién phdp hap, troén v6i mudi, xéng khéi...

Cam gao 12 mot ngudn phu phdm rat t6t cho vat nuéi va diing cam c6 thé thay thé
mot phan thic an tinh trong khdu phén loai nhai lai va lon. Tuy nhién, han ch€ ctia cim
d6 14 cic chat duong khong phai tinh bét, d6 1a nhimg dudng da do nhitng dudng don tao
nén thong qua cdc lien ket B - 1,4; B - 1,6 - glycosit... nén gia sic da day don khong thé
tiéu héa duge.

Cém gao chita 14 - 18% ddu. Dau nay c6 thé duoc chiét tir cdm dé trinh gay mui
0i khé chiu trong qud trinh bdo quan, nguyén nhéan 12 do sy hoat dong ciia céc
cnzyme lipolytic khi cdm duge tdch ra tir gao va 1am tang nhanh thanh phin axit béo
tur do. Ham lugng axit béo ty do clta cdm tir gao da luge qua 13 dudi 3%, nhung ngay
sau khi nghién c6 thé ting nhanh véi ty 1& 1%/gio. Qud trinh gay 6i ciia diu trong
cdm c6 thé duge han ché bang phuong phép xir 1y nhiét hay phoi khé ngay sau khi
xay nghién gao. X{ Iy nhiét & nhi¢t d6 100°C trong vong 4 - 5 phit bing hoi nudc
néng 12 di d€ 1am cham lai qud trinh sén sinh axit béo tu do. Cdm c6 thé dugc lam
khé boi nhiét bang céch tri rong trén cdc khay chita va xir 1§ & nhiét do 200°C trong
vong 10 phit. D6 dm trong cdm 6t nhat nén & 4% trong bao quén s& lm vo hiéu héa
cdc chat khang dinh dudng.

Cdm gao con la ngudn vitamin B phong phd va 1a loai thic an kh4 hap dan cho gia
sic gta cam. Dau cdm la nguyén nhan gy md mém, ngoai viéc luu ¥ diu c4m ra, cim 1a
ngudn thirc an cho 14t cd cdc d6i tugng gia stic. Lugng cdm t6i da ¢6 thé dung trong khau
phiin trau bo t6i da 1a 40%, clia lon khéng qud 30 - 40%, tuy nhién giai doan cudi vé béo
can gidm ty 1& cam trong khau phin dé trdnh hién tugng m& mém, gia cam chi nén dung
25% clia khdu phan. Cim khong khir ddu duoc sit dung nhir la chat mang, chat két dinh
trong hén hgp thitc in. Cém gao thudng c6 pha lén vo triu vi vay thanh phén xo ¢6 thé
tang 1én 10 - 15%.

Tdm gao cling 12 mot phy phdm tir lda ¢6 gid tri dinh dudng gan twong duong véi
bap nhung khéng ¢6 sic t& nén khong duge va chudng sit dung trong thitc 4n cho gi.
T&m c6 the sir dung trong thifc an ctia lon con vi dé tiéu héa, tuy nhién do gid thanh dit
nén it duge sir dung nhiéu trong thitc an chin nuoi.
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Bdng 29. Thanh phdn héa hoc ciia mét 56 loai gao va phé phu phdm ché bién gao
(% vt chdt kho)

phu pham kho | o R S 2 dam

Gao Guyana 86,9 11,9 11,8 52 1,7 69.4
Gao India 7.8 11,9 9.3 1,2 69,8 0,11 0,29
Gao My 89,5 9,3 9,3 45 1,5 75,4
Gao nau

Philippine 7.6 0.9 1.5 1,6 88,4

Viét Nam 10,8 1.5 1.0 1.3 85,4
Gao bong

Nigeria 94,1 9,1 0,3 0,6 0.1 89,9

Iraq 87,5 7.9 1,8 1,4 1,8 87,1 0,05 0,32
Trau, Malaysia 87,0 4,3 30,0 14,0 0,8 50,9 0,21 0,07
V4 trau 89,9 3.8 43,9 21,6 1.7 29,0
Vo trdu xif Iy NH,, My 92,0 113 | 4886 20,8 1,0 18,3 0,16 0,21
Cam, Iraq 91,1 12,4 10,2 12,8 18,3 46,3 0,29
Cam, Philippines a8.8 10,6 18,9 13,8 10,6 46,1
Cam, Guyana 88,7 13,2 10,1 28,1 5.1 43,5
Gao Zimbabwe 94.6 7.7 27,7 15,0 4,2 45,5
Théc ndy mam Tay Ban Nha 241 10,5 9.8 19,3 36,3

Bdng 30. T§ ¢ tiéu héa gao va phy phdm gao trén cdc di twong vat nuéi (%)

Gao va phu phdm Gia slic Protun Xd Md kEf:gsgg:n (Mchﬁ’kg)
Gao nham Cinu 76,0 23,0 76,0 91,0 | 296
Gao danh béng Cine 86,6 467 50,0 97,2 3,47
Vo Ciu 7.4 21,4 48,0 42,0 0,85
Thitc an nghién Trau, bd 64,5 12,8 54,7 77.6 1,80
cam Lon 68,9 51,6 85,8 79,2 3,00
Cam min Lon 79,5 50,6 88,9 85,0 3,58

Nguon: Bo Gohl, 1998 (tropical feeds).

Nhitng diém cdn chit ¥ khi si dung cdm:

- C6 thé st dung véi mitc cao trong khdu phén: tir 30 - 70%, nhing phai phéi hop
thém céc loai thitc 4n gidu dam.

- Cdn 6 bién phap ché bién thich hgp nhu & men, & chua, Ién men nhe, dudng hda,
néu chin... &€ nang cao ty 1¢ tiéu héa.
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- Khi diing hén hop hat ngii c6¢ cén bd sung thém Ca. D&i véi gia stic da day don,
khong nén cho n qua nhiéu va cin bé sung thém P vo co.

3.2. San phidm phu nganh chiét ép d4u thuc vat

Kho ddu (banh ddu) 13 sin phdm cha céc hat c6 diu sau khi d4 ép 14y ddu. Céc san
phdm nay bao gom kho ddu lac, kho déu dau tuong, khé ddu lanh, kho ddu bong, kho
dau dira, kh6 ddu hudng duong...

Dic diém clia cdc loai thifc 4n kho ddu 13 rdt giau protein (40 - 50% protein tho),
gidu ning lugng (lkg kho ddu lac ép c6 khoang 3.523 KCal ME, 1kg kho ddu diu tuong
ép c6 khoang 3.529 KCal ME), nhung ham lugng m& thip.

3.2.1. Khé ddu ddu tuong

Kho ddu dau tuong 1a phu phdm cla qua trinh ché bién ddu tir hat dau tuong. Ham
luong diu con lai khodng 10g/kg. Kho ddu diu tuong 1a mét ngudn protein thue vét cé
gi4 tri dinh dudng tot nhat trong céc loai kho diu. Thanh phan axit amin gan gidng véi
protein sifa va diing dé thay th€ mét phin protein dong vat trong khdu phén vat nuoi.
Trong kho ddu diu tuong chi t6n tai mét lugng nhd khodng va nhi€u vitamin, trir
vitamin B,,.

Ciing giéng nhu bot dau tuong, kho ddu dau tuong c6 ham lugng protein cao, chi€m
khodng 42 - 45% theo vét chat kho (bang 31). Protein clia kho ddu dau tuong ciing chda
hdu hét cac axit amin thiét y€u, nhung nghéo axit amin chia luu huynh nhu cystine va
methionine (bang 32). Methionine 1 y&u t& han ché thi nhat & cdc khdu phén ¢6 gid tri
nang luong cao. Gid tri dinh dudng va céc yéu t6 han ché trong kho diu dau tuong gén
giéng véi hat dau tuong.

Bdng 31. Thanh phén héa hoc cia ddu tuong va phu phdm (% vt chdt kho)

vat | & © o © Dan suat
= 2 03 £ e £ .
Péau tuong va phy pham chat B b o o khéng Ca P
kh | o X < p- dam
Hat cé vd, Zimbabwe 81,2 26,4 19.0 7.2 11,0 36,4
Hat khéng vé, Trinidad 95,8 | 429 49 5.2 20,4 26,6
Kho ddu ca vo, Israel 89,2 49,9 50 6,3 0,7 38,1 0,20 | 0,74
Khé dau khang v, My 898 56,7 3.1 6,2 0,9 331 0,29 |0,69
Khd dau ca vo ép may, Israel 91,0 440 8,1 7.5 7.7 32,7 0,20 (0,73
Kho ddu ca vo ép méay, Malaysia| 84,8 475 51 6,4 6,4 346 0,13 10,69
Vo, Trinidad 89,8 7.8 44,0 7.0 0,8 40,4
Vo, My 16,2 N7 4,4 18 459

Ngudn: Bo Gohl, 1998.
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Bdng 32. Ty I¢ tiéu héa hat va sdn phdm phu déu tuong (%)

Vat nuéi | Protein Xo M3 | Dan suitkhong dam| ME (MCallkg)
Hat ca vo Bo 85,0 72,0 84,3 88,1 3,34
Khd ddu chiét Clu 92,0 87,0 47.0 94,0 3,46
Khd ddu ép Cir 85,0 73,0 86,0 91,0 342
Vvé Bo 64,4 61,1 43,8 78,6 2,52

Bdng 33. Thanh phdn axit amin cia khé ddu déu tuong (g/100g protein)

Arg | Cys Gly His s Leu Lys Met Phe Thr Try Tyr
7.4 1,6 4,5 24 46 7.8 8,1 1.4 55 3,8 1.3 3.5

Ngudn: Bo Goht, 1998,

Do xit 1y bdi nhiét trong qua trinh chiét ddu nén khé ddu dau twong khé an toan khi
sir dung nudi lon va gia cdm. Bot kho dau twong 14 ngudn thitc 4n rét 16t cho tat ca cdc
loai vat nuéi. Tuy nhién, khé déu chiét bang trichloroethylene rat doc d6i véi mot s6 vat
nudi, vi vay khoéng nén sit dung.

3.2.2. Khé ddu lac

Trong kho dau lac ¢6 35 - 38% protein tho, axit amin khéng can d6i, thi€u lysine,
cystine, methionine. Axit amin han ch& thir nhat cda kho dédu lac 1a lysine. Ngoai ra
trong kho dau lac khong 6 vitamin B,,, do vay khi ding protein kho d4u lac d6i v6i
lon va gia cdm cdn b3 sung céc loai thic &n gidu vitamin B,,. Mit khic d6i véi lon
chi nén st dung mic t6i da 12 25% tinh theo khéi lugng khdu phén, néu nhiéu hon sé
lam cho thit, m& mém nhdo. Vi cdc khé dau ép thi cong lugng chat béo con lai khd
cao (8 - 10%) nén dé gay 6i tao mii khé chiu va dé bi méc. Tuy nhién, néu kho diu méi
ép dugc st dung ngay khong bi mée thi ddy 1a nguén dam khd ré tlen cé mili thom nén
gia suc thich an.

Nam 1961, ngudi ta da phét hién thay trong khé ddu lac c6 chita doc t6 gay doc rat
manh vdi vit, ga va ga tay. Doc 16 d6 la aflatoxin B, B,, G,, G, do ndm Aspergillus
flavus tao ra. Do khudn lac ¢6 mau vang nén dé phat hien khi kho déu bi nhiém loai ndm
nay. Ngoat ra, ¢6 4 loai aflatoxin khdc duge phan 1ap tir cdc vi khusn A. flavus v A.
parasiticus ¢6 én la M, M,, B,,, G,, nhung gay doc khoéng manh so véi cdc loai trén va
thudng chiém ty 1¢ thép trong thiic an (bang 34).

Déc t6 aflatoxin B, 1a loai hoat dong manh nhét, co quan téc dong chu yéu 1a gan
(thudng gy ra ung thu gan va hoai tir gan). Thuc tién cho thdy khi khiu phén cia bé
chita 0,2mg aflatoxin/tkg khéi lugng thic an s& 1am bé gidm sinh trudng. Déi véi bo siia
khi cho an 15 - 20% kho ddu lac bi nhiém déc aflatoxin/1kg khéi luong khdu phén thi
bo sifa nging tiét sita va cé thé chét. D6i véi gla cdm khi bi nhiém doc aflatoxin gidm

“sitc dé khang. giam sinh trudng, gidm hiéu qua sit dung thic dn. Cé thé tém tat anh
hudng ctia doc t6 aflatoxin véi céc lodi trong bang 34.
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Bdng 34. Anh hudng cia aflatoxin déi véi gia cam, lon va trau bo

Loai gia stic Néng{r:f; ;‘lzgr;g l,:‘:g:)phén BS phan tac dang
Gia cam 0,25 Hé théng mién dich suy y&u
0,6-1 Giam sirc 48 khang
156-25 Giam tich IGy
2-8 Giam san lugng tring
1-10 Chét thé cap, hoai tif gan, xuat huyét gan
Lon 0,26 Giam tdc 46 sinh trudng
0,86 Hé thdng mi&n dich suy y&u
2-4 Chét thé cap
Trau bd 0.5 Chét (bé&), xuat huyét da, hoai tif gan
0,7 Tich |0y ¢o thé gidm
2 Giam san lugng sira (bo)

Ngudn: J. Anim., Pier, 1980.

Doc t6 nim mdc phét trién manh trong diéu kién dé 4m thitc an trén 15 - 20%, nhiét
dé 20 - 30°C. Do vay, can chii ¥ bao quan khd ddu & noi thodng mat, khé rdo, trinh do
dm cao, day 12 bién phdp tich cuc hifu hiéu nhat. Mat khdc, cin phét hién thudng xuyén
déc t6 ndm mac aflatoxin va xir 1y Kip thoi bing nhiéu phuong phap:

- Phuong phap sinh hoc: thit nghiém trén vit con hodc ga tay con (hai loai nay rat
mén cam vdi doc t§ aflatoxin), vit con hodc g tay con in kho ddu bi nhiém doc 18 chi
sau 1 - 2 ngay c6 triéu chiing kém an, 0 rd, mé thay gan sung to. Hoac tiém cho phéi ga,
sau 5 ngay phoi chét.

- Phuong phdp co hoc: Theo Mann va cong su (1970), ¢6 thé dung formaldehyt 2%
xlr Iy ¢ nhiét do 100°C, thdi gian 120 phait s&€ lam gidm hoat tinh cla aflatoxin. Theo
Jorgensen va Price (1981) ¢6 thé dung NH, néng d6 2% cho vio mot tii nylon kin, xit 1y
nhiét & 43°C, ¢6 thé 1am gidm ham lugng aflatoxin B,, B, tir 800 g/kg thitc in xudng dudi
mttc 200 g/kg thie an. Ciing ¢6 thé x{r 1y & 4p suat cao dé khir aflatoxin.

Ngoai ra, ngudi ta con ¢6 thé dung phuong phdp ELISA, sic ky 16p mong, sic ky
khi dé phdt hién doc 15 aflatoxin vi cdc doc 16 khdc. Hai phuong phdp sau chinh xéc
nhung phifc tap va qua tén kém nén it duge st dung rong rii.

3.2.3. Khé dau bong

Khé dau bong vai 1 san pham phu clia qua trinh ép dau tir hat bong vai. Hat bong
vai chua ép dau c¢6 chita khoang 23% protein tho, 23% béo va 17% xo tho. Kho diu
bong vai ¢6 chita 40% protein thé, 12% xo tho. So véi kho diu dau nanh, kho ddu bong
gidu protein nhung ty 1¢ axit amin khong can d6i, cdc axit amin thiét y&u nhu cystin,
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methionin va lyzin thap. Nhung déy la loai thic an by - pass protein vdi gia stic nhai lai
/4 ngubn protein ré tién (bang 35).

Ham luong Ca cling thdp, ty 1¢ Ca/P mét can d6i (thudng 1a 1/6). Kho diu bong gidu
vitamin B, nhung ngheo caroten. Trong kho ddu bong c6 chifa sic t6 mau vang c6 tén la
gossypol khoang 0,03 - 0,2%, dé 1a mét aldehyt thom ¢6 tinh chdng o6xy héa, tc ché
enzyme polymerase. Khé ddu bong khong thich hgp véi gia sic da day don do khé tiéu
hoa va su c6 mat cua doc 16 gossypol. Dsi véi gia cAm, gossypol vao co thé s& ket hop
v6i sit trong 1dng do trimg dé tao thanh hop chat ¢6 mau xanh aliu, déng thai lam giam
tdng trudng, gidm kha nang tiép nhan thitc 4n. Néu sir dung kéo dai tr.ng khdu phén s&
gay ton thuong tim, gan phdi... Vi vay, khong nén ding qud 9% loai thitc an nay trong
khau phin lon va gia cdm. V6i mic gossypol chi 0,016% la di c6 thé gay doc cho g
con. Nhung chét déc gossypol s€ bi pha hlly & nhiét do cao, nén trude khi sir dung kho
dau bong cho gia stic, ngudi ta phai tim cich khir déc 18 bing cach hdp khé ddu bong &
dp sudt cao (phuong phdp nay khir dugc hoan toan doc t6 nhung mat protein) hoac ciing
¢6 thé tron kho ddu bong véi FeSO, (phuong phdp nay don gian, it ton kém va khong bj
mdl mdt protein). Riéng déi véi loai nhai lai it b anh hudng clia doc t6 nay.

Bdng 35. Gid tri dinh dudng va ty I¢ tiéu hod cita kho diu bong

Viat M3 thod Dan suat Xgthé | Khoang| Nang lugng

chat Protein khdng dam trao ddi

khd {MJ/kg)
Cavo 880 231N 55 (94) 400 (54) 248 (20) 66 8,5
|l(hc')ng vd 900 457 (86) 89 (94) 293 (67) 87 (28) 74 12.3

* 84 trong ngoac don 1a 1y 1€ tigu hod (%).

3.3. San pham phu ciia nganh niu rugu bia

C6 th¢ tém tit qui trinh lam bia c6ng nghiép va san phim phu cla nganh lam bia
nhu sau (so do 7).

Trong qué trinh lam bia, trudc tién lda mach duge ngam nude va 1én mam, trong
vong sdu ngay qud trinh thiy phan tinh bot thong qua hé thong enzyme dé tao thanh
dextrins va maltose. Sy hoat dong clia enzyme bat ddu tir khi ndy mam hat hda thao. Sy
chuyén d6i chd y&u cha tinh bot trong hat hda théo thinh dudng maltose va céc loai
dudng khdc di¢n ra trong qua trinh ti€p theo... Sau khi 1én mam nhung trudc ldc ngam
vao nuée néng hat hoa thao hodc mach nha da duge 1am khé can than dé trdnh sy hoat
dong cla enzyme. Phan mdm hoic chdi ndy sau dé s& dugc tich va dua sang mot bo
phan khéc. Sau d6 mach nha dugc ép va 1am kho r6i duge trén them mot phdn hat céc
nhu la ngé hoac gao va dua nhiét d6 lén khodng 65°C.
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Yé&n mach + nudc

————» Ngam nudc

——® Lam khd ré

Hat ¢8c + nudc ﬁ
——> B3 bia udt

Y

Ba bia chuwa lén men

Udp hubléng —ﬁ
Men —ﬂ
— Lé&n men bia

k
Bia

——— Loai bd hubléng

So d6 7. Qui trinh 1am bia cong nghiép va san phim phu cia nganh lam bia

Bi bia, béng rugu chita 75 - 80% nudc sau khi loc xong. Trong cic xi nghiép 1én, bi
bia dugc sdy kho bing 6ng din hoi nuéc dén 4m do 10%. Ba bia d& bi hu hong, vi vay
nén sir dung dang tuoi va phai bao quan tranh khéng khi. Bi bia c6 thé bio quan dudi 2
tudn néu ddnh dong va nén chit va day béng tii vai udt. Tuy nhién, bi bia uét khong nén
du trit véi luong 1én. DE du tri 1au hon, c6 thé thém 2 - 3% ri mat. Qu4 trinh 1én men
xdy ra 4 - 6 tudn, sau dé khéi 0 én dinh va cé chat lugng t6t. B udt cé thé bao quan 1 -
2 tudn néu thém 0,4% hon hop axit formic va propionic.

Bi bia chita nhiéu protein, xo nhung nang lugng thip (bang 36 va 37). Bd bia la
ngudn thic dn an toan cho hau hét cic loai vt nuoi n€u trude khi cho an can loai thiic an
thita dé cho khong bi chua. Ba bia 12 thic an céng kénh, nang luong thap va thinh thoang
ngudi ta méi sit dung vd béo bd. Tuy nhién, bi bia cling duge sir dung dé nuéi bo thit
tham canh nhim 1am gidm chi phi thic in. Khau phidn thudng ding cho bd thit bao gém
vd cam chanh kho 40%: kh¢ dira 40%; va ba bia kho 20%. Ba bia G chua va tuoi ¢ thé
nuoi bo thit. Dai véi bd dusi 500kg thi ¢6 thé cho an dén 12 kg/ngay, cdn bd trén 500kg
thi ¢6 thé cho an dé&n 20 kg/ngay. H4u hét bi bia duge st dung cho bd sita. Mifc sl dung
binh thudng 4 10 - 25%, nhung cé thé véi ty 1é cao hon, phy thudc vao gid ca ngudn
ning luong va protein tuong ung trong khdu phan. D¢ tranh cé mii trong sifa nén cho bd
sita &n bA bia sau khi vét sita. Ba bia dé bi chua néu bao quan trong diéu kién binh
thudng trong vai ngdy, néu cho bd in ¢6 thé 1am mat can bang axit - bazo va gdy doc
néu an lugng 16n. Trong nhiéu trudng hop, ngudi ta thém 150g natri bicacbonat 2 14n
trong ngay s& giam do chua b bia. B3 bia khong phat la thic an thong dung trong khau
phan ga nudi cong nghiép. Tuy nhién, bd sung duéi 20% ba bia kho trong khdu phén cho
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két qua t6t. C6 gia thiét ring mot y&u 6 chua bi€t ndo d6 trong ba bia ¢é thé 1am anh
huong dén sic sn xudt, ting thanh thuc va ty 1¢ 4p nd cla tring. Ba bia khong phai 1a
thic an thong dung cho lon, nhung c6 thé sir dung lugng nhé trong khdu phdn cho lon
trén 35kg ma khong anh hudng stic san xuat. Lugng bé bia trong khdu phén cho lgn phu
thudc tudi, nhung t6i da 50% protein khdu phdn. B bia ¢ chua v3 tuoi nusi lon trén
35kg v6i khéi lugng 1 - 3 kg/ngay, phu thudc vio wéi. C6 thé tich phin v6 nhiéu xo
khoi ba bia.

BS sung bi bia, ba rugu kho cé thé dén 13 - 14% khdu phin thitc &n néu cho an tuoi
thi cho 80 - 85% b3 rugu, trén thém 10 - 12% cim, 5% bot cd, cho thém bot Xuong.
Nhiu viing & Nam Bo thudng dung céch pha tron nay dé nuéi lon thit, Ign lai kinh &
‘sau cai sta dén vd béo.

Céc loai thic dn nay c6 thé sdy kho dé duy trit va sit dung cho lon va gia cAm. Phoi
duy trit ba bia, bd rugu béng cich gan bét nude, rdi 1én san gach, san ximang cho kho
dan, réi sdy trong chdo hay tdm t6n, ddo nhiéu 14n cho dén kho déu, cho vao chum vai
hoic bao nilon dé tranh 4m mée. '

Myc su dung cho lgn va gia cdm: 5 - 10% khéi lugng khdu phén, bé 12 20% khéi
luong khau phén.

Bdng 36. Thanh phdn dinh duéng bé bia ti hat ngii coc (g/kg vit chdt khé)

Gid tri trung binh Khoang bién déng

Vat chat khd 263 244 - 300
Xd thd 234 184 - 262
Ma thd 176 155 - 204
Khoang 1dng s8 77 61-99

Chat hitu co tidu hoa 41 36 - 45

Nang lugng trao ddi (MJ) 504 552 - 843
Protein tiéu hda _ 11,2 10,5-12,0

Nguén: Barber W, P. va Lonsdale C.R., 1980.

Bdng 37. Thanh phdn héa hoc va gid tri cita bd bia (% vdt chdt kho)

vat chit| Protein| Xo

khé thé thé Khoang |M3thé | DSKD | Ca | P Nguon

Ba bia uSt, Mataysia
22,3 278 | 126 49 8,0 46,7 |0,16| 0,65 ILim, '67

Ba bia khd, Trinidad 91,8 195 | 184 4.4 5.1 52,6 Devendra, ‘70
Ba bia khd, Tanzania 843 17,0 | 13,2 9.3 6,8 53,7 10,08 0,10 |Niak, ‘67
Ba bia khd, Kenya 90,8 214 | 16,5 74 38 50,9 - - |Rogerson, '56
Ba bia & chua, Trinidad 251 239 1189 6.4 7.8 43,2 - - |Gohl, ‘70
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Bdng 38. Ty l¢ tiéu héa ctia bi bia (%)

., ..| Protein . . Dan suat .
Vat nudi thé Xd thd | M3 thd khéng dam ME {MCal/kg) Nguon
Ba bia uat Cilru 73,0 35,0 88,0 62,0 2,65 Neumark, ‘70
Ba bia khd Ciru 72,6 70,3 85,7 67,5 2,59 Rogerson, '56
Ba bia G chua Clu 78,3 51,0 91,8 57.9 2.60 Dijsktra, '65
Ba Lia uit Lon 58,9 7.8 0,0 59.7 1,89 Paloheimo, '59

Bdng 39. Thanh phdn axit amin cta ba bia (g/100g protein)

Arg Cys Gly His s [ Leu | Lys | Met [ Phe | Thr Try Tyr Val

46 ; - 18 [54 (83| 33 |12]47] 32 | 13| 41 5,4

Nguén: Tropical Feeds, Gohl, 1998.

3.4. San phdm phu cta nganh ché bién thuy san

Trong nhitng nam gan day, nganh ch& bién thuy san di mang lai ngudn thu nhap 16n
thong qua xuft khau.

3.4.1 Sdn phdm phu cia nganh ché bién tom

San pham phu cta nganh ché bién 1dm 1a phu phim tir cong nghé ché bién tém dong
lanh xudt khau. Nhimg phu phdm nay rat khdc nhau vé thanh phdn co gidi, bao gém déu
¢6 ca nét tang, vo va dudi. Thanh phan co gidi nay phy thude vio phuong phip ché bién
va loai tdm. Theo nghién ciiu cha Lé Ditc Ngoan (2000), ty 1é phu phdm clia ché€ bién
tom chi€m 50% (30 - 55% theo kh&i lugng tuoi).

Phu phdm ctia tom giau protein, khodng, md, chét tao mau (astaxanthine), chitin va
enzyme. Thanh phin héa hoc cha phu phdm ch€ bién tém rét khdc nhau va phu thudce
vao thanh phan co gidi clia phu phidm (bang 40). Nhin chung, do 4m cao (75 - 83%);
protein tho (20 - 60%); chitin (10 - 30%); chat béo (2 - 10%) va khodng (20 - 40%). Anh
huéng ctia bo sung chitin vao khdu phdn thitc 4n chin nudi gi mite 0,5% cha khdu phin
cho ga 60 ngay tudi 1am tang trong tang 10%.

Phan 16n cdc axit amin thiét yéu trong sin phdm phu cla ch€ bi¢n tom phit hop véi
nhu cdu protein 1§ tudng cho lgn sinh trudng (NRC, 1998), ngoai trir methionine (bang
41). Ham lugng lysin va methionin + cystine thdp lam 4dnh hudng dén sinh truéng cia
Ign nuoi khdu phan chia nhiéu phu phdm nay (Fagbenro and Bello - Olusoji, 1997).
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Bdng 40. Thanh phén héa hoc ciia phu phdm ché bién tom (% vdt chit kho)

Ngoan et al., Chau et al., 1997 Bolagun and Watkins et al,,

20002 Akegbejo, 1992 1982
Protein tho 35-56 23-54 62 - 66 34
Chat chigt 4-8 6-9 3-4 3-4
Chitin 14 -18 1M.-27 - 18-19
Khoang 22-30 23-32 26-35 28-29
Canxi 8-11 7-11 2-5 14
Phospho 1-1.4 2-3 1-2 _IL 2

Bdng 41. Thanh phin axit amin thiét Yéu ciia sdn phdm phu ché bién tom so véi bot cd

(g16g°' N)
r Axit amin 8an pham phu cla tém Bét ca

(1) (2) 3) (4) (5)
Arginine 9.6 6,2 6,3 7.2 5.8
Histidine 2.1 2.4 1.9 2,8 2,2
Isoleucine 3.4 2.9 3.3 4.8 4.3
Leucine 56 6,5 7.6 7.1 7.1
Lysine 5,5 6,3 6,2 6,9 7.5
Methionine + cystine 1.8 1,7 2.8 3.7 3.4
Phenylalanine 4.5 43 4.6 6,0 3,7
Threonine 4,2 4,1 4,3 3,9 4,0
Tyrosine 34 - 3,6 3,5 3,0
Tryptophan -0 0,6 1,3 - 1,0
Valine 47 43 4.4 59 4.8

Nguén: (1) Ngoan et al.. 2000; (2) Fagbenro and Bello - Olusoji, 1957; (33 Meyers, 1986; (4) Watkins ct
al., 1982; (5) Rhune Poulenc Animal Nutrition, 1989,

3.4.2 Sdn phdmn phu ctia nganh ché bién cd

Bot cd: 1a loai thic an b sung hoan hao cho gia sdc gia cim, 13 loai thiic an giau
protein, chdt lugng protein cao. Loai bt c4 t6t chita 50 - 60% protein, ty 1é axit amin
can doi, ¢6 nhiéu axit amin chita ey huynh. lkg bot ca cé 52g lisine, 15 - 20g
methionine, 8 - 10g cystine, gidu Ca, P ty 1& tuong d6i can dsi: Ca khoang 6 - 7%, P
khoang 4%, giau vitamin B,,, B,, ngoai ra con cé vitamin A va D,

Tuy vay, chat lugng bot ¢4 con phu thudc rét nhiéu vio loai ¢4 va cic bd phan cla
cd dem ch€ bi€n. N&u bot ¢4 ché bieh tr loai ¢4 nho hoac ddu c4, véay cd thi ham lugng
protein rat thip, tir 20 - 25%, trong khi d6 bot cd dugc ché bien tir ¢4 16n, ham luong
protein trén 50%. Ngui ta thudng quy dinh chit lugng bot c4 nhu sau (bang 42).
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Bdng 42. Quy dinh chdt luong bot ca

Loail Loai ll
Protein (%) 60 50
Tricanxiphotphat (%) 55 53
Am a6 (%) <12 <12
Lipit (%) <10 <10
NaCl (%) <5 1 <5

3.4.3. Sdn phdm phu cia cdc nganh ché bién thit, sita
Bao gédm bot thit, bot thit xuong, bdt mdu kho, sira khir m&, nudc sira...

- Bat thit, bot thit xuong: bot thit va bét thit xuong 1a san pham dugc ché bién tir thit
va xuong cia dong vit, sau khi dem xay nghién va sdy kho. Bot thit va bot thit xuong c6
thé san xuit d hai dang kho va 4m. 6] dang khé, cdc nguyén liéu duge dun néng trong
mot bép hoi dé tdch md, phan con lai 12 ba. G dang 4m, céc nguyén lidu duge dun néng
bing hoi nudc c6 dong dién chay qua, sau dé rit nudc, ép dé€ tich mé va sdy kho.

- Bot thit chita 60 - 70% protein thé, bot thit xuong chida 45 - 55% protein tho, chat
lugng protein cla hai loai nay déu cao, axit amin han ché 4 methionine va tryptophan.
Ma dao dong tir 3 - 13%, trung binh 1a 9%. Bot thit xuong giau khodng hon bot thit, rat
giau Ca, P va Mg. Bot thit va bot thit xuong déu gidu vitamin B,.

Hai loai thic an nay thudng dugc bd sung vio khdu phin clia gia siic, gia cdm dé
lam can bing axit amin trong d6 va cé thé slr dung mic t8i da cho lgn va gia cdm téi
15% trong khau phan. Can bio quan t6t dé md khoi 6i va mat vitamin.

- Bot mdu khé: Hién nay c6 rat nhiéu phuong phdp dé sén xudt bot mau. Ngudi ta
tién hanh lam khé mau & nhiét d6 100°C. Mau duge dung trong mot gid dd, ¢é 16 thing
va cho hoi nudc ndéng di qua, tién hanh khir tring va lam két lai thanh khoi. Sau dé rit
hét nude, ép va lam kho hoan toan.

Bot mau chita rét it lipit vi khodng nhung rdt giau protein, khoang 80% protein thé. Tuy
véy, prolein cta bdt mdu chat luong rit thdp, kha nang tiéu héa thip, ham lugng izoleucine
va methionine thap. Gid tri s.nh hoe va tinh ngon miéng cba bot mdu khong cao, nén chi
ph&i hop cho lon vi gia cdm dudi 5% khdi lugng khau phin, néu trén muc ndy s€ lam cho
con vt ia chay. Khi ding bét mau dé thay thé protein cin bé sung thém Ca, P.

- Sita khir md: LA phédn cdn lai sau khi d3 14y hét ving sita bang phuong phép ly tAm.
Trong sita khit md ham lugng lipit rat thap dudi 1%, ning lugng ciing thdp nhiéu so véi
mé: gid tri nang lugng cla sifa 14 748 KCal/kg, stta khir m& 1a 356 KCal/kg, trong dé c6
rdt it hoac khong ¢ vitamin hda tan trong md.

Sita khir m& 12 loai thitc 4n bd sung protein rat 6t cho gia sic da day don, it st dung
cho lodi nhai lai. P6i vdi lon con va gia cdm, néu trong khau phin phdi hop nhiéu hat
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ngli c6c, sita khit md s& c6 tdc dung b6 sung céc axit amin thigu hut trong khau phén dg.
Dai v6i lon ngudi ta hay bd sung & dang 1éng, bé sung khong qud 2,8 - 3.4 lit/1kg thic
in/ngay.

Vi gia cam thudng bé sung sita khir m& & dang bot khoang 15% trong khiu phén.
Chat lugng clia sita khit m& ciing khdc nhau, phy thuéc vio quy trinh san xuit. Protein
tho trung binh khoang 35%, ham luong axit amin cystin tuong déi thap.

Stta khir m& san xuvét bing hai phuong phédp cuon kho va phun khé nén ty 1¢ tieu hda
protein va gid tri sinh vt hoc protein clia sita khir mé dugc san xuat bang phuong phip
cudn kho thudng thap hon (bang 43). Miic sir dung bot sita khir m& vio khau phan vat
nuéi ¢6 the tham khdo & bang 44.

Bdng 43. Anh hudong ciia phuong phdp sdn xudt t6i giud tri dinh dudng cia sita khir mé

. . Ty 18 tidu hoa protein BV protein Lysine ¢6 thé sif dung
Phuong phap san xuat (%) (%) (9/16g N)
Phun khd 96 89 8,1
Cudn kho 92 82 59

- Nude sira: La san phdm con lai cla sita sau khi d3 san xust phomat. Nudc sita ¢c6
ham luong vat chat kho rat thap xap xi 5%, hdu hét protein va m& da duoc lay ra khoi
nudc sita. So vdi sita, nudc sita rat ngheo nang lugng (khoang 271 KCal/kg), ngheo
vitamin hoa tan trong md, ngheo protein va Ca, P. Tuy vay, protein trong nudc sita phan
I6n 1a lactoglobulin, day 14 loai protein ¢4 gid tri nén ngudi ta thuding ding cho lon an tu
do va thuong sir dung & dang long. Dang nudc sita kho it duoc sir dung vi né rat dé hiit
am va khé bio quén.

Bdng 44. Mitc sit dung cria moét s6' loai thire én bd sung trong khdu phin (%)

Loai gia suc Bot thit Bot mau Bot sira khir ma Bot ca
Lgn thit 8-10 8 5-7
Lgn nai 12 B R
Gia cam 8-10 - 5-10
Bé 1 -6 thang 8 - 10 10
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Chuong V
THUC AN HON HOP

I. KHAI NIEM

Thitc 4n ludn 1a van dé quan trong nhat trong chan nudi vi né quyét dinh tryc tiép
dén nang suat, chat lugng va gid thanh cla céc san phdm thit, tring sia... Trong nhiing
nam gén day, nghanh sén xuét thitc an chan nuéi & nudce ta phat trién khd nhanh. Mét s8
nhd mdy san xudt thic &n chin nudi c¢é quy md 16n quen din véi cong nghé thong tin
nam bit tinh hinh gid ca nguyén liéu trong nudc va ngoai nuéc. Hang loat mdy méc thiét
bi ép vién, san xuit thic &n da nang tién dung duge nhap va lip dit & nhiéu nha may
phuc vu cho céng nghiép chan nuo6i. Nam 2002 c¢é khoang 138 nha mdy san xuit thic an
nhung dén thing 5 - 2004 ca nudc hién ¢6 197 doanh nghiép san xuit thic an chan nubi.
Trong dé ¢6 138 nha may thitc an chan nuéi cong suat tir 2 tAn/h trd 1én va 100 co sd san
xudt thic an chan nudi céng suat 0,5 - 1 tan/h. Trong vong 10 nam tir 1993 - 2003, sén
lugng thic an chan nudi ting gdp 50 ldn. Nam 1993, san lugng thifc &n hén hgp dat 68
ngan tdn, nam 2002 dat 3,4 triéu tdn. San lugng thirc an hén hop cudi nam 2003 dat
khodng 4 triéu tén, chi€ém 30% tdng s6 thic 4n di sit dung cho chan nuéi, so véi binh
quan thé gidi 12 48%, cac nudc phat trién tir 80 - 90%.

Thifc an hdn hgp 1a loai thifc 4n d& ché bién sdn, do mot s loai thifc dn phdi hap véi
nhau ma tao thanh. Thifc an hén hgp hoac cé du tat ca céc chit dinh dudng thda man
duoc nhu cdu clia con vat hodc chi ¢6 mot s6 chét dinh duGng nhat dinh dé b3 sung cho
con VAat.

IL. VAT TRO CUA THUC AN HON HOP

Ké&t qua thu duge trong chan nudi trén the giéi va trong nude da cho thay viéc sir
dung thic an hén hop hodn chinh va thitc dn hén hop bd sung nén di tang nang suit cic
san phdm chan nuéi déng thdi ha thap muc chi phi thiic an trén mot don vi san pham.
Chan nudi bang thic an hén hop san xuat theo céc cong thiic duge tinh todn ¢6 cin cl
khoa hoc 13 dua cdc thanh tyu va phdt minh vé dinh duémg dong vat vio thuc tién sén
xudt mot cach nhanh nhat va hiéu qua nhat.

- Thitc &n hén hgp gitp cho con giéng cé dic di€ém di truyén (6t thé hién duogc tinh
uu viét vé pham chat giéng mdi.

- Str dung thitc an hén hop tin dung hét hiéu qua diu wr trong chin nuoi.

- Sir dung thic dn hdn hop thuén tién, gidm chi phi san xuat trong cdc khau cho in,
ché bi€n, bao quan va giam lao dong, st dung it thitc an nhung cho nang suit cao dem
lai hiéu qua kinh té& cao trong chan nuoi.
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- Che bi¢n thitc an hén hop cho gia sic, gia cm s& lién quan dén nhiéu nganh (san
Xuit nguyeén liéu, ché tao co khi, dong lyc, dién...). Vivay, phat trién thic an hén hop sé
kéo theo sy phit trién da nghanh, 130 ra sy phan cong lao dong, gidi quyét cong an viéc
1am cho nhiéu ngudi.

- Thitc &n hén hop c6 gid tri dinh dudng phi hop véi tuéi gia sic, phit hop véi huéng
sdn xuét cla gia sic, gia cdm thoa man cac yéu cdu v€ quan 1y va kinh t& chan nuéi g0p
phén thay déi co c4u néng nghiép, hién dai hod nén san xuat néng nghiép.

11 PHAN LOAI THUC AN HON HQP

Hién nay ¢ ba nhém loai thic an hén hgp: hén hop hoan chinh, hén hop dam dac
va hén hgp b6 sung (thic an hén hop dam dic).

Thire an hén hgp hoan chinh (con goi la thic an tinh hén hop hoac thic an hén
hgp - xem vi du 1) 12 hén hop thitc an hoan todn can déi céc chat dinh dudng cho gia
sdc, gia cim; né duy tri duge su sdng va sic sin xuit clia con vt ma khong cdn thém
mot loai thifc an nao khéc (trir nudc ung). Thiic an hén hgp hoan chinh san xu4t dusi
hai dang: Thitc an hén hop dang bot va dang vién. Hién tai & nuéc ta ¢6 hon 50 nha mdy
san xuat thic &n hén hop véi quy mé khéc nhau,

Vi dy 1. Thic an hén hop hoan chinh dang bét do cong ty VINA (Bién Hoa - Déng
Nai) san xuat, mi s6 6 diing cho lon tir 30 - 60kg.

+ Thanh phan dinh dudng

- Do 4m (max): 14%

- Protein tho (min) 15%

- Xo thd ( max) 6%

- Lysine (min) 0,95%

- Met + Cys (min) 0,57%

- Threonine (min) 0,63%

- P (min) 0.5%

- NaCl (min- max) 0,6 -0,8%
- Ca (min- max) 0,7-0,9%
- Khéng sinh ; Khong ¢6
- Hormon Khong ¢6

- Ning lugng trao d6i ME (min): 3300 KCal/kg

+ Nguyén liéu: Bot bap, cam gao, b.C)t cd, bot dau tuong, bot xuong so, thusc kich
thich tang trong, premix vitamin, khodng chat, men tiéu ho4. Han sir dung 90 ngay.
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Thite an hén hop dam dac gém 3 nhém chinh: protein (vi du 2), khodng, vitamin,
ngodi ra con ¢6 thudc phong bénh. Thitc an hén hop dam dic nhim bd sung vio khau
phan céc chat dinh dudng thudng thi€u nhu d& dé cap & trén.

Vi du 2. Thic in hdn hgp dam dac dang bot do cong ty VINA san xudt ma s6 109
diing cho 1gn néi hau bi, Ion ndi chd phdi, néi chifa, néi nuoi con va lon duc gidng.

+ Tharh phdn dinh ditdng:

- D6 4m (max): 12%
- Protein thd (min): 38%
- X tho ( max): 6,0%
- Lysine (min): 2.8%
- Met + Cys (min): 1,3%
- Threonine (min): 1,5%
- P (min): 1,2%
- NaCl {(min- max}: 2,3-2,5%
- Ca (min- max): 3,5-3,7%
- Khang sinh: Khong cé
- Hormon: Khong ¢6

- Ning luong trao déi ME (min) : 3000 KCal/kg

+ Nguyén liéu: Bot cd, bot thit, bot dau wong, bot xuong, thudc kich thich tiét sita,
premix vitamin, khodng chat, men tiéu hod. Han stt dung 90 ngay.

+ Hubng ddn pha trén (tinh bdng kg):

Loai lgn VINA 109 Bép Tam Cam gao, cam my
Hau bi, nai chd phéi 15 15 20 50
Lan nai chira 18 15 15 52
Lon n&i nudi con 20 20 15 45
Buyc giéng

Thitc an dam déc, theo huéng din ghi & nhan hang héa, ngudi chan nuoi c6 thé dem
phéi hop v6i cdc ngudn thifc an gidu nang lugng (tinh bot) thanh thikc an hén hgp hoan
chinh. Thic an dam déc rat tién 1gi cho viéc sir dung, véin chuyén va ché€ bién tha cong &
quy mo chan nudi gia dinh hay trang trai nho nhiim tan dung ngudn thic an tai ché dé
ha gid thanh.

IV. QUY TRINH CONG NGHE SAN XUAT THUC AN HON HOP
4.1. Quy trinh cong nghé sin xuat thic an hon hop

Thitc an hén hop duge san xufit & cde xi nghiép cong nghiép hodc ¢6 thé duge san
Xudt truc tiép tai cdc trai chin nuoi nha nuéc hodc tu nhan. Thoi gian gin day rat nhiéu
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co s¢ chan nudi ty sin xudt 14y thic &n hén hop, nhat 1a thic an hén hgp cho ga nuodi
cong nghiép va lgn.

Quy trinh c6ng ngh¢ sin xudt thic in hdn hop cho ga, lon khic véi tom, ca. Quy
trinh sdn xuat thic an cho tém, cd phc tap hon vi thém mét s6 cong doan nham lam néi
va ting do cing... Tuy nhién, sdn xuit thic n hén hgp dang bot cho vat nuoi gém 3
c6ng doan chinh nhu sau (so d8 8);

Nguyén ligu

{

Lam sach/Nghién/Binh iugng
l Thém thie an b3 sung
Tron

| Hdi nudc
\j Y
Thifc an dang bt Lam chin sd bd

\ \

Boéng bao Ep vién

+ Hai mudic

Ep vién
Y

Lam chin

\

S&y kho

\

Lam ngubi

\

Bé vun

\

Phan loai

'

Can/béng bao
So do 8. Quy trinh san xudt thirc an cho vat nuéi
- Nghién nguyén liéu dat d6 min theo tiéu chudn.
- Phdi tron cdc loai nguyén liéu theo timg cong thic d3 chuén bi sin.
- Ra bao, déng géi va in nhin mac. Kiém tra chat luong.

O cac xi nghiép, thiic an hén hop san xudt theo mot day chuyén khép kin, t4t ca cdc
khiu nap nguyén liéu, nghién nhd, can, trén, ra bao déu dugc co gisi héa, nhidu xi
nghiép con dugce tu dong héa.
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Céng doan nghién nguyén liéu:

Tat ca cac loai nguyén liéu ché& bién thic dn hén hop sau khi lam sach cédc tap chét
déu dua vic mdy nghién nho rléng tung loai. D6 min cha nguyén liéu khi nghién c6 thé

diéu chinh bang cich thay déi mit sing trong mdy nghién. Can cit vio kich ¢ bot hat
nghién ngudi ta chia 1am 3 loai:

- Bot ¢4 dudng kinh hat sau khi nghién o 0,6 - 0,8 mm
- Bot min trung binh 12 b6t ¢6 dudng kinh hat sau khi nghién tix 0,8 - 0,9 mm
- Bot thé 1a bot ¢6 dudng kinh hat sau khi nghién 16n hon 1 mm.

Nguoi ta ki€m tra do min ciia bot nghién bing céc loai ray chuyén dung. C6 3 loai
ray tuong ing véi 3 dé min néi trén. Khong dé bot qud min vi dé bay bui gay ra hao hut
trong qud trinh nap nguyén liéu hoic trit dg, bdc x&p.

Céong doan trén:

Thitc 4n hén hop trén bang mdy tron va véi quy mé nhd it vén ddu tr cé thé tron
bang tay nhung nhat thiét phai ddm bao d6 déng déu.

Dinh luo’ng va can san khdi lugng cia titng nguyén liéu thco cong thic ch€ bién
thanh cdc mé tron dé theo ddi trong qué trinh nap nguyén liéu vao mdy tron (néu tron
bing tay ciing phai 1am nhu vay). Viéc lam ndy rét cin thiét dé tranh nhdm lin hoic
quén khéng nap nguyén liéu nao d6, hodc nap hai lan.

Nhiing loai nguyén liéu tron vao thic an vét s6 lugng it nhw: premix khoidng -
vitamin, ¢4¢ axit amin: lysine, methionine, va thudc phong bénh... Néu cho vac may tron
ngay nhilng nguyén liéu trén véi khéi lugng nho thi s& rat khé tron déu. Vi vay, dé dam
bdo déng déu thi phai tron va nhan ra (pha lodng) véi ngé, dd tuong.... Cic nguyén liéu
nay duoc 14y tor nguyén liéu ding trong mé tron. Mudn trén déu phai dung t6i thiéu 2 -
3kg nguyén liéu pha lodng.

Trinh tu nap nguyén liéu vao mdy trén nhu sau:

Cho chay mdy trén. Ddu tién nap mét nita nguyén lidu chinh nhu ngo, cdm, tam...,
ti€p theo nap toan b nguyén liéu premix, thic dn bo sung dé tron pha lodng trude. Sau
dé ti€p tuc cho céc loai thic an bd sung protein (kho lac, dé wong, bot c4...), cudi cling
cho nét s6 con con lai. Thoi gian tron kéo dai 15 phiit tir lic nap nguyén lidu 1&n cudi
cung. Khéng nén nap qui ddy vio mdy vi s€ lam gidm ning suft mdy va bi ngung giita
chimg do qud tdi. Néu trén thi cong khong nén trdn mé qud 16n (trén 50 kg) va cling
theo trinh tu nhu trén.

Déng bao va din nhéin:

Thitc dn hén hop sau khi tron xong duge déng vao bao. Thudng nén ding bao gidy
xi mang (gidy kraff) nhiéu 16p. Loai gify nay dai, it bi rdch v, chéng 4m t6t. Theo quy
dinh méi bao théc &n déu c6 nhan hiéu khéu lién véi mép bao, trong nhan ghi:

Tén thuong pham ...............

Ma hang:...

Daéi tuong st dung ...........

Co s& va dia chi san xudt............
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Céc chi tieu k¥ thuat, vi du:
Nang lugng trac déi (ME KCal/kg hay MJ/kg):
Protein tho (%):
Lysine (%}):
Methionine + Cystine (%):
Ca (%):
P (%):

Thanh phén nguyen liéu (khong cén ghi 16 s8 lugng cu thé):......
Khéi lugng tinh:.........

Thoi han sir dung:........

Ngay san xudt..........

4.2. Cac chi tiéu chat luong ciia thic an hén hop:

+ Hinh dang, mau sic, mii vi: Thic an hén hop hinh dang ben ngoai phdi déng
nhat, khong c6 hién tugng nhi€m sau, mot. Mau sic phai phit hop thinh phdn nguyén
liéu ch€ bién, phdi c6 mau séng. Mui vi phu thuéc vao nguyén liéu phdi trén. Thite an tot
¢6 mui thom dé chiu. tréi lai théc an khong con t6t - da ngid miu, ¢6 mii méc, chua 1a
thiic an kém pham chat.

+ D¢ 4m: Ham lugng nudc cao trong thic an hén hop tao diéu kién cho nam méc,
su mot phat trién. D¢ 4m trong thifc an hén hgp khong dugc qui 14%.

+ D¢ nghién nho: D6i v6i gia cdm tly theo Ida tudi nén sin xuit thic in hén hop
nghién min, nghién trung binh va nghién thé. Déi véi lon thich hap thitc an nghién trung
binh. Cén ci vao lugng thitc an khéng lot qua mét sang dé kiém tra (sing chuyén ding)
dé xdc dinh do nghién nhd. Nghién min: Lugng thitc an con lai trén mat sang 2 mm
khéng qud 5% hoac lot hét qua mit sang 3 mm. Nghién trung binh: Lugng thic an con
lai trén mat sang 3 mm khoéng qué 12% hoic lot hét qua mdt sang 5 mm. Nghién tho:
Lugng thifc 4n con lai trén mit sing 3 mm khong qua 35% hoic con lai trén mat sang 5
mm khoéng qud 5%.

+ Cdc chi tiéu danh gid gid tri dinh dudng: Dé x4c dinh thanh phdn héa hoc, gia tri
dinh dudng cita thitc an hén hop cling nhu cla cdc nguyén liéu ché bien phai gii mau
thitc an dén cic phong phén tich thifc an cha céc trudng dai hoc, cdc vién nghién ctu....
Diéu cn luu ¥ 1a cdc két qua phan tich ¢6 ding hay khong phu thudc vio viéc 14y miu
phan tich ¢6 dai dién va ding quy dinh hay khéng.

Cac chi tiéu dénh gid gid tri dinh dudng cla thic an thong thudng 1a (cho 1 kg): do
dm (%), protein tho (%), ME (KCal/kg thifc an hén hop), xo ths (%), Ca (%), P (%)
mudi an (%).

*

V. THUC AN HON HOP DANG VIEN
Trén the gidi thic an vien chigm 60 - 70% téng lugng thiic &n hén hop san xut.
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5.1. Uu diém ciia thirc an vién

- Thiac an vién khi cho gia sic dn giam duge lugng thic an roi vai. Lugng thiic dn roi
vai so v4i thitc an bot gidm 10 - 15%.

- Giam dugc thdi gian cho an, dé cho an. Vidu:

+ G ga thoi gian cho an thic an bot chi€ém 14% va thiic an vién 5% trong 12 gid nuoi.

+ Ga tay thai gian cho an thitc &n bot chiém 19% va thiic an vién 2% trong 12 gid nudi.

- Lam ting hiéu qua lgi dung thitc an, giam tiéu hao ning lugng khi an.

- Thitc an vién con tridnh duge su lua chon thitc dn, ép con vat an theo nhu cau dinh
dudng di dinh.

- Vitamin tan trong ddu m& 6xy héa cham hon.
- Thitc an vién cdn lam giam dugc Khong gian dy trif, gidm dung tich méng an, dé

bao géi, d& van chuyén va bio quén 1au khong hdng. Vi du: khi 1am sén vién thu gon thé
tich dugc 25%, giam s& lugng bao bi.

- Thikc an khi cho gia sic an khéng bui, tranh dugc nhimg triéu chiing bui mat, bénh
dudng hé hap.

- Tdc dong co gidi, dp sudt, nhiét trong qua trinh ép vién dad phd vd két cau cha
lignin va cellulose 1am cho ty 1¢ tiéu héa tinh bét, xo ting.

- Nhiét d6, dp sudt trong qué trinh ép vién di tiéu diét phan 16n vi sinh vat, ndm
méc, meo va mét s6 mam bénh.

- Thitc &n vién khi cho cd an khong bi hoa tan trong nudc nhanh nhu thic an bét.

- Thitc dn vién phil hgp véi tip tinh an cla vit, khong bi dinh mé nhu khi an thic an
bot, tranh hao phi thitc an.

5.2. Nhimg nhuoc diém cia thige an vién

- Gi4 thanh cao hon do chi phi thém cho qua trinh ép vién.

- Nhiét trong qud trinh ép vién cling lam phan hiy mét s6 vitamin.

Ga nudi cong nghiép an thic an vién ty 1¢ g md c&n nhau (Cannibalism) tang 1én vi
thé phai cit mo.

Cht ¥: Khi cho ga dn thic an vién nén cung cap 4 nudc vi lugng nude tiéu thu khi
cho an thirc dn vién cao hon thiic an bét.

5.3. Quy trinh lam thdc an vién

San xudt thic an vién 1a cong doan lié’p theo san xudt thic an hén hop dang roi.
Thifc an hdn hop dang rdi duge chuyén vio buéng tron, & day c6 thi¢t bi phun dau m&
(d€ ting ning lugng cho thitc an néu thay can th1ét) va thi€t bi phun ri dudng dé 1am chét
két dinh. Sau khi di tron déu véi ddu md hoidc i mat dudmg, thic an duge chuyén dén
buong phun nudc s6i dé hd héa tinh bot, tac 49 &m 15 - 18% r6i dua tiép vao khuon tao
vién. Tiiy lodi vat nudi ma vién thic an c6 kich cd khidc nhau do sir dung cdc khuon tao
vien khéc nhau. Sau d6, thitc an di tao vién duge chuyén dén budng lanh dé 1am ngudi.

Hién nay, & mot vai co s& & Viét Nam di san xuat thiic 4n vién cho gia cam, 10m, cd...
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Chuong VI
THUC AN BO SUNG

I. VAI TRO CUA THUC AN BO SUNG

1.1. Khai niém

Thiic an bé sung (supplement) 12 mot chét hiu co hay mot chét khodng & dang ty
nhién hay téng hop, khéng giéng v6i thic an khic & ché khéng dong thoi cung c4p nang
lugng, protein va chat khodng. Thitc an b6 sung duoc dua vao khdu phén an cla dong vét
v6i liéu hop Iy hodc véi liéu rét thap gidng v6i liéu cla thudc.

Tity theo chifc nang ma cé thé phan thiic 4n bd sung thanh cdc nhém khdc nhau. Vi
du, phan theo dinh dudng thic an b8 sung c6 hai thém: bd sung dinh dudng va bd sung
phi dinh dudng. Néu phén theo thanh phin hdéa hoc thi c¢é nhimg loai thitc in bé sung
sau day:

- Thizc 4n bd sung protein
- Thitc 4n b3 sung khodng
- Thitc an bd sung vitamin

- Céc loai thirc #n b sung khdc: chdt kich thich sinh truéng, chit bao vé, bdo quan
thitc an, chéng khudn, chéng mdc, chdt tao mau mii vi, thuéc phong bénh nhu thudc
phong ciu tring, bach ly...

Thitc an bd sung dang duge sir dung phd bién trong chan nuéi c6 tic dung nang cao
kha nang chuyén héa va hiéu qua sir dung thiic 4n, ting kha nang loi dung thic an, kich
thich sinh trudng, tang kha ning sinh san va phong bénh. Mot sd loai ¢6 tdc dung bao vé
thirc 4n trdnh 6xy hda, trdnh ndm mdéc t6t hon. Do sy phét trién cha ¢ong nghé sinh hoc,
ngay cang c¢6 nhiéu loai thitc an bd sung duoc sir sung trong chan nudi. Tuy nhién, viec
sit dung thitc an bé sung ciing ¢é nhilng mit trdi clia né. Khéng sinh, thude chéng cu
trung, hormon... dua vao khdu phén an thi€u sy kiém sodt ctia thi y di gay nhimg téc hai
nhat dinh: khing sinh da tao nhitng dong vi khudn khang khang sinh, gay khé khan va
t6n kém cho viée bao vé stic khoe clia ngudi va gia sic. Céc chét tdn du cua kim loai
ning, cdc hormon... ¢é thé gay ung thu cho ngudi.

1.2. Nhitng xu hudéng méi sir dung thite 4n bé sung trong chian nuoi

Cong ngh¢ thic an bé sung ngly nay rat phét trién vA ngly cang hién dai. Quan
diém sit dung thic in b8 sung ciing dd thay déi sau sic. Viéc sir dung hormon dé kich
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thich dong vat nuéi thit da bi cam tir lau vi du lugng cia hormon trong thit gay ung thu
cho ngudi su dung; khdng sinh ciing bi nhiéu nudc cdm vi khdng sinh diing vdi liéu thép
trong thic an da tao ra nhitng dong vi khuan khéng khdng sinh. Nhimg xu huéng méi
thay thé khang sinh trong thic dn chian nuéi nhu sau:

- Axit hod duong rudt (axitifier) dé wc ché vi khudn gay bénh tiéu chay, tang cudng
tiéu hod thirc an.

- Sir dung vi khudn ¢6 lgi cho dudng rudt (probiotic) cho vio thic an chan nuéi.

- Pua vao trong thifc an nhitng hop chat (prebiotic) dé gitip cho vi khudn ¢6 lgi trong
dudng rudt phat trién e ché€ vi khudn gay bénh tiéu chay.

Hién nay, & cic nuée EU thic &n bé sung trong thifc an gia stic dugc phan loai nhu sau:

- Thic &n bd sung cong nghé (cdc chat bao quan).

- Thitc an bé sung cdm thy (c4c chit tao mau).

- Thitc an b6 sung dinh dudng (c4c vitamin).

- Thite &n bd sung chén nuéi (cdc chat diéu hoa hé vi sinh vat dudng ruot, chit kich
thich sinh truéng khong c6 ngudn géc vi sinh vat).

- Thudc chéng cdu triing (phong bénh gia cam).
Ngay nay thic an bd sung duge sit dung theo nhitng muc dich sau day :

+ Tang ndéng do dinh dudng cla khiu phan: sinh truéng cha dong vat nuoi ting lén
khi tang nong do nang lugng va lysine trong khau phan.
~ + Nang cao kha ning tiéu hod hap thu clia con vat bing cich sir dung céc enzyme bd
sung vao thitc an. Cic enzyme thuong st dung vao thic an: enzyme amylase, maltase,
protease (phén giai tinh bot, dudng maltose, protein). Ngudi ta sit dung cdc enzyme phan
gial xylose va beta - glucan (c6 nhiéu trong lia my, dai mach) dé tang ty I& hap thu cic
chat dinh dudng. Enzyme phytase cling dang dugc ding phd bién ¢6 tac dung giai phéng
phétpho khoi phytat ¢é nhiéu trong cdc hat ngii ¢éc va phu pham.

+ Thay d6i d¢ axit clia rudt va cin bang cdc chat dién giai bing céch dua axit hi co
vao thifc an cho lon con va cho ca ga. Hai nhém axit hitu co duge sit dung 1am thic an
bd sung. Nhém 1 gém cdc axit: fumaric, xitric, malic va lactic ¢é tic dung ha thap do
pH & da day, giam vi khuén gay bénh & dudmg tieu hod. Nhém 2 bao gém axit formic,
axetic, propionic, sorbic... ngoai giam thip do pH da day con diét duge vi khuan gram
am gay ia chay.

+ St dung chét probiotic (chat phu sinh) va prebiotic (chit 1ién sinh).

Probiotic la nhiing vi khuin song, khi vao dudng tiéu hod ctia dong vat, nhimg vi
khudn nay ¢6 kha nang han ché€ t6i da anh hudng c6 hai cha cic vi khudn gay bénh. Cic
vi khudn probiotic thudng duge dua vao thic an: Lactobacilus, Enterococuccus,
Pediococcus, Pediococcus, Bacillus va cdc ching nim men thudc loai Sacharomyces
cerevisiae. Ngudi ta cho rang probiotic ngén chin vi khuin gdy bénh sir dung chat dinh
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dudng d¢ san sinh chat doc, ching kich thich dudng tiéu hod san sinh enzyme, nang cao
kha nang tiéu hod thic an. Probiotic ¢é tdc dung kich thich d4p ing mién dich, tang kha
ning chéng bénh ctia con vat. B sung probiotic trong thitc an c6 tic dung lam cho con
vat khoé¢ manh, tang khé ning sinh trudng. Tuy nhién, co ché tdc dong chia nhimg vi
khudn probiotic dén nay cling chua dugc lam séng to.

Prebiotic 12 nhitng chat hé trg cho vi khuéin ¢6 1¢i, han ché vi khudn ¢6 hai, cai thién can
bang vi khuén trong dudng tiéu hod, han ché vi khuin E. coli, Samonella..., cii thién hé
mién dich clia t€ bao vach rudt, kich thich ting truéng va tang hiéu qua st dung thic an.

+ Hé trg hé théng miém dich bang cdch st dung nhing thiic 4n cung cap globin
mién dich hay khéng thé cung cdp cho con vat trong nhing thdi k¥ khiing hoang nhu
thoi ky cai sita & lon.

+ Sir dung céc chat khang khudn thdo moc nhu toi, glmg, hdi, qué, hat tiéu, 6t, bac
ha. Tinh ddu cla céc thdo moc nay cd tic dung diét khudn rat hiéu qua va ¢6 thé thay thé
khang sinh trong chin nuoi.

Xu hudng dung thic an bd sung trén day nhim dim bdo ngay cang triét dé vé sinh
an toan thuc phdm, nang cao tinh canh tranh cGa san phim chin nuéi, nhdt 13 cdc san
phdm xuat khiu.

II. THUC AN BO SUNG

2.1, Chat chira N phi protein (NPN - non protein nitrogen)

Chat chaa N phi protein 1a nhitng hgp chét khéng ndm trong cdu trdc cua protein,
¢ thé 1a nhiing sdn phdm chuyén héa trung gian hodc cudi cling clia quéd trinh
chuyén héa protein, hoac 1a mét s§ vitamin hay mot sé hoat chét sinh hoc khic ¢6
chira N, cdc axit amin tdng hop, trong thirc dn thyc vat, céc loai ¢d tréng NPN chiém
1/3 luong N téng sé.

- Cac chdt NPN ¢6 gid tri cao nhu: cdc peptit mach ngén, cic axit amin thiét y&u va
khong thi€t yé&u, cdc chit cé hoat tinh sinh hoc ¢6 chita N nhu: Cholin, B,, B, PP, B,
Pantotenic, Biotin, Folic, Biotin, B, ...

- Cédc chdt NPN c¢é gia tri thap nhu: Amit, purin, pyrimidin, nitrat, nitrit, uré, axit
uric, camonium, cédc alkaleit, lién két glycozit ¢é chita N nhu HCN. Gia siic nhai lai
¢é vi sinh vat da ¢b ¢6 kha ning bign déi cdc chdt ndy thanh axit amin, protein.
Trong cdc chat NPN thi uré 1a chdt quan trong nhét duge st dung bé sung dam cho
gia stic nhai lat.

2.1.1. Co so khoa hoc cuia viéc sir dung uré cho gia sic nhai lai

Cong thitc hda hoc cua uré la: (NHQ.)ZCO, thanh phan N cla uré chi€m tix 42 - 46%.
Céch quy udc d6i uré thanh protein tdng s6 bing cdch 14y N uré x 6,25 va protein tiéu
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hoa clia uré bing protein téng s& ciia uré x 75%. Nhu vay, cir 100g uré chita 262 - 281g
protein téng s6 hodc 198 - 210g (&Y trdn Ia 200g) protein tiéu héa.

Uré vio trong da 6 loai nhai lai, duoc enzyme urease chuyén thanh amoniac va
cacbonic theo phéan tng:

urease

CO(NH,), + H,0 ——= 2NH, + CO,

Hoat tinh cda urease trong da cé rét cao, uré vio da co trong khoang 1 git 1a phan
giai hét thanh amoniac, it khi kéo dai t6i 3 gid.

Tém tét su chuyén héa amoniac tir thic 4n trong co thé loai nhai lai nhu sau (so dd 9):

NPN thifc &n

h |
NH, tuy&n nudc bet

Y

NH, trong dich da cd l
Urease | 5 NH, hdp thu vao mau
Y
N vi sinh vat da cd
Cd quan/Mbd

Y
NH, trong dugng chat

80 d6 9. Chuyén héa nite amoniac trong co thé lodi nhai lai

B4 sung uré cho loai nhai lai chinh 14 cung ¢dp N tir amoniac cho vi khuén va cho
protozoa da co tdng hop nén protein clia chiing. Lugng protein sinh vat téng hop duoc
cang nhiéu thi viéc sir dung uré cing c6 hiéu qua.

Hi¢u qua sir dung uré téng hop protein vi sinh vat phu thuoc vio néng dé NH, dich
da c6. Nong do NH, dich da ¢6 qua cao hay qud thap déu lam giam hiéu qua sir dung uré
clia vi sinh vat da co trong viéc tdng hgp protein vi sinh vat.

Su tong hop protein vi sinh vat tir NH, da cd dat mic t6i da khi néng do NH, dich da
c6 6n dinh & mic 150 - 200 mg/l dich da ¢6. Néng do amoniac dich da c6 qué thdp lam
gidm sy 1ong hop protein vi sinh vat (¢ 1 MJ nang lugng clia axit béo bay hoi chi sin
xudt dugc 12g protein trong khi ndng do amoniac dich da cé cao, 1 MJ nang lugng sin
xudt duge 23g protein). Tuy nhién, néng do amoniac dich da c6 qua cao thi ciing itc ché
hoat dong ctia vi sinh vt va amoniac s& nhanh chéng chuyén vao méu, tang néng do
amoniac trong mau din dén ngé déc.
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Cung cdp uré v6i mot lugng thich hop, chia lam nhiéu bira déu dan (mot yéu cdu ky
thudt quan trong trong viéc st dung uré cho loai nhai lai} chinh 13 xuét phdt tit co s&
khoa hoc trén day.

Ngoai ra, d€ ting sy téng hop protein cla vi sinh vat da co tir nguén NH, cdn phai
chd ¥ d¢n ngudn nang luong cha vi sinh vat. C& 130 - 140g protein (cha y€u la protein
hda tan) cin 1.000g chat hitu co dé hap thu.

Dé cung cdp nang luong, ngudi ta cung cép gluxit. Cdn chd ¥ ring 14t ca cdc loai
gluxit khong ciing mot gid tri cho vi sinh vat six dung uré. Uré dugc thiy phan nhanh
cling can gluxit dé lgi dung, dé lén men. Xo khé 1én men 1a ngudn gluxit khong t6t
bang tinh bot khoai tdy hay ngli cS¢ nhung dudng ci cai hay mat ri lai qua dé lén
men nén khong tot bang tinh bét khoai tay hay ngii céc. Trong thuyc t€ nhitng khéu
phan gidu ngil cde, it thic dn tho, nhiéu xo 11 nhing khdu phan thich hop nhit cho
viéc b3 sung uré.

Nhiing y€u t6 ¢6 lién quan dén sinh trudng cla vi sinh vat da cé ciing rat quan
trong d6i v6i higu qué sl dung uré. Vitamin A hay caroten, cdc nguyén t6 khodng
nhu Co, Mn, Zn va dic biét S (S nguyén 8, sunfat hay methionine) kich thich khong
chi su t6ng hop protein tir uré cia vi sinh vit da ¢d ma con tang kha ning tiéu hoa
thite an.

2.1.2. Nhitng nguyén tdc sit dung uré

- Uré chi diing bd sung cho nhiing thiic an ngh&o nito vi gidu gluxit d& lén men nhu La:
+ Hat ngii c6c

+ Cly ngb, cay cao luong t chua

+ Nhimg san phdm 1am kho nhu bi cd, ¢d kho, rom.

Khong bé sung uré vio khdu phan ciy ¢b ho hda thio, ho dau con xanh hay 4 chua,
bip cai va cdy b thude ho hoa thip tu, ba uét cha cl cii...

- Uré khi dung phai:
+ Trén that déu vao thic an

+ Cho 4n dan dén dé con vat lam quen véi uré. Chi diing cho nhimg con vat cé6 da ¢b
phdt trién ddy di (trén 6 thang tudi).

+ Cho an nhiéu bita méi ngay, ciing cé thé cho an tu do.

+ B0 sung khodng, vitamin A, D.

- Liéu ding:

+ Khong qua 30g uré/100kg thé trong bd mbi ngay

+ Lugng nito uré khong vugt qud 1/3 tdng s6 nito khau phan.
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Vi du: Mot bo sita ¢6 thé trong 500kg mot ngay cdn 1.400g protein tong s6 (tuong
duong 224g nito t6ng s8), chi duge ding mot lugng uré khong qua 150g (luong uré nay
chira 67,5g N néu dung loai uré chiia 45% N).

Ngay nay, do k¥ thudt ché bién t6t nén ngudi ta ¢6 thé dung uré véi ty 1& cao hon
nhicu so v6i cdc tai ligu trude day bing cach tri hoan sy phan gii uré trong da ¢ va
tang hiéu qua téng hop protein cla vi sinh vat. Mot s6 két qua nghién cifu cho biét bién
phdp dé sir dung uré cé hiéu qua nhu sau:

1. St dung cac chat héa hoc cham tan nhu gelatin ho#c parafin bao boc xung quanh
bé mat hat uré.

2. Su dung chét héa hoc tc ché hoat dong clia enzyme urease da cd dé né phan giai
uré cham lai, tao mai tredng 6t cho vi sinh vét da ¢ t8ng hop axit amin.

3. Phéi hop uré véi hé tinh bot va chit béo dé né tan chdm nhim cung cdp tir tir
NH,", vira trdnh ng¢ ddc, vira trung hoa axit sinh ra thudng xuyén trong da co.

4. Sir dung chat hap phu bé mat dé giit NH,” khong cho né hap thu nhanh vao méu.
Chét hap phu bé mat ré tién duge sit dung nhiéu nhat trén thé gidi 1a bentonit zeolit.

Hudng nghién ciru stt dung uré trong thitc dn cua gia siic nhai lai nhu sau:

1. Van d¢ an toan khi sir dung uré trong thic an cia gia stic nhai lai, néu cung ¢4p 1
lan véi liéu lugng cao khi uré vao da co s& bi phan gtdi nhanh thinh NH; hap thu vio
mau qué nhiéu c6 thé gdy ngo doc cho gia sic. Néu uré duoce chia ra cung c¢4p tir tit méi
lan mét it trong ngay thi s€ tranh duge ngd doc biang céch tron uré vio thite an tinh hodc
lam d4 1i€m cho an nhiéu lan trong ngay.

2. D€ trénh su phan gidi uré qud nhanh ngudi ta s dung c4c chit e ché hoat déng
cua enzyme urease nhu: Axeto - hydroxamin Coban - Nitrat. Tuy vay, nhiing chat nay cé
fiéu dc ch€ enzyme urease va liéu gay doc cho gia siic nhai lai gan nhau nén gay nhiéu
khé khan cho thuc tién sdn xuat. Hién nay, ngudi ta dang nghién citu cac chat méi va an
toan hon.

3. D€ giai quyét vén dé t6n tai trén ngudi ta hd tinh bot uré bang cach hap tinh bot
hat ngii c6c hoiic clt bot v6i uré dé cho uré lién k&t y&u véi hé tinh bot, tan cham trong
da c0, ha thip duge NHj trong mdu. V&i phuong phdp ndy nhiéu nuéc trén thé gidi da
san xudt ra nhitng thic an tinh dam dac uré déng vién nhu STAREA chita 20 - 30% uré
{Hungary) va DEHY - 100 (M¥).

4. Stt dung cdc axit béo ¢6 mach cacbon dai, bido hoa dé xir 1y véi ure. Uré lién két
v axit béo s€ tan rdt cham trong da c6 nén khong giy ngd doc cho gia sdc, ngudi ta
thudng dung axit stearic.,

5. Sit dung chat hdp phu bé mit 12 bentonit zeolit dé sdn xuat thic 4n cung cip uré
giam su hap thu nhanh NHj vao mdu, san pham nay ¢6 tén goi 1a bentokarb - 30.
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6. Sir dung cdc din suit clia uré khé phan giai trong da ¢4 dé gidm qud trinh NH;

vao mau, ngudi ta thudmg sir dung nhiéu dang hop chat hoa hoc nhu: biurea; carbamit -
photphat, mudi amon, axit uric.

Axit uric la chat thai trong nude tiéu cia gia cdm c6 chifa nitrogen. Axit uric cé
chéa 33% nitrogen duoc phan gidi cham trong da ¢6. Trong diéu kién chan nuéi cobng
nghiép tap trung c6 thé tan dung phan cia gia cim dé che bicn thanh thic an bé sung
dam cho gia stic nhai lai.

7. Tdm uré, amoniac vio trong cdc soi cellulose bang cich xir Iy rom ra trong diéu
ki¢n dac biét hodic véi ri mat dudng. Véi cic phuong phip trén viéc sir dung uré s& an
toan va cho hiéu qua cao.

Dang uré dung 1am thic dn cho trau bd thudmg Ia dang tinh thé chira 44 - 46% N,
cling c6 dang dung dich chita 400g uré/iit hoac 184g nito/lit. St dung ure khong hop ly
hoac qud li¢u ¢6 thé gay ngd doc ure,

Licu 30g uré/100kg thé trong cho udng I lin/ngay c6 thé gay chét hay ngo doc
manh néu con vat nhin d6i hodc 4n it thiic an gluxit dé 1én men nhu bot, dudng. Néu uré
dung v6i khau phan giau ngii csc thi lidu doc trén 50g/100kg thé trong.

Dau higu doc xuét hién r4t sém (chi 1/2 gi0 sau khi an), néng do amoniac dich da ¢
dat t6i 1.000mg/1. Biéu hién ngd doc uré 1a tiét rat nhidu nude bot quanh mém, khé thé,
than kinh bi kich thich va chét.

Chita doc uré béng cich cho udng 5 - 7 lit dung dich ddu dim {chta 5% axit axetic
va dau thuc vat).

2.1.3. Uré xi Iy rom ra lam thitc dn cho tréu bo

Rom ra cling nhu cdc phé phu phdm khéc nhur (than cdy ngo, bd mia...) 12 loai thic
an c6 gia tri dinh dudng thap do nghéo protein nhung ty 1¢ xo cao, ty lé tiéu hod thap. Sir
dung uré dé kiém hod rom ra duge ap dung & nhiéu nudc trén the gidi, dic biét cdc nude
dang phat trién. Cdc két qua nghién ciru cho thdy ham lugng protein trong rom { véi ure
tang rd rét trong khi ham lugng xo thé giam déng ké (bang 46).
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Bdng 46. Thanh phédn hod hoc cita rom xiz Iy uré va rom kho

Ligu lugng uré xir Iy (X + mx)

Thdi gian bac quéan Rom khd
3% 4% | 5%
Vat chat kho (%)
Ngay sau xf Iy 88,70 +0,51 53,58 £ 0,79 54,38 £ 0,57 56,69 + 0,43
10 ngay 53,29 1 0,54 53,20 £ 0,28 56,41 + 0,46
20 ngay 51,99 £ 0,41 52,58 + 0,39 55,37 £ 0,33
30 ngay 51,98 + 1,41 51,07 + 0,86 54,25 £ 0,43
60 ngay 48,96 + 0,50 49,77 £ 0,43 51,76 + 0,57
Protein thod {%VCK)
Ngay sau x ly 3411014 6,71+0,22 7,35+ 0,08 8,24 + 0,08
10 ngay 6,41+ 0,12 715+0,12 8,408+ 0,04
20 ngay 6,27 + 0,13 6,90+ 0,04 7.71+0,15
30 ngay 6,28 + 0,14 6,59+ 0,13 7.25+0,15
60 ngay 6,13+ 0,08 6,27 + 0,08 7,07 £ 0,05
Xd thé {% VCK)
Ngay sau xif Iy 32,93 + 0,47 32,48 £ 0,20 32,23+0,13 32,16+ 0,11
10 ngay 29,71+ 0,11 29,54+ 0,17 29,16 + 0,08
20 ngay 29,26 £ 0,26 29,06 £ 0,26 28,96 + 0,18
30 ngay 29,05 £ 0,31 28,54 + 0,21 28,72+ 0,21
60 ngay 27,90 £+ 0,23 27,58 £ 0,23 27,40 + 0,34

Ngudn: Nguyén Xuin Bi va CTV, 1997.

Viéc xir Iy rom bing uré di lam tang ding ké lugng an vao va kha nang tang trong

ctia gia sic (bang 47).

Bdng 47. Luong dn vao va tdng trong cida bo dn khdu phdn c6 rom & uré va rom kho

. Nghiém thic
Chi tiéu -
Rdm {1 uré 4% Rom khd + 4% uré Ram khd
An vao (kg chat khé/ngay):
+ 1 gia suc 4,57 3,72 1,50
+ 100kg th& trong 2,96 2,49 1,03
Tang trong (g/ngay) 356,8 262.8 1577

Nguén: Nguyén Xuan B3 va CTV, 1997,

2.1.4. Uré trong thirc dn tinh

Uré ¢6 thé trén vao thitc an tinh cho lodi nhai lai (theo {uat ctia nhiéu nuéce thi thie
an thuong pham chi duge tron vio khong qui 6% uré). Uré duge tron that déu vdi thic
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an giau tinh bot, doi khi tron véi i mat dé 1am tang ham luong dudng va tang do ngon.
Nguoi ta tinh ra rang: 1kg ngil ¢6c + 150g uré tuong duong vdi 1kg kho6 ddu giau dam.
Sau day 12 mot vi du vé mot hén hop thic an tinh chia ure:

Khong uré Véi 2% uré Vot 3% uré
Ngil coc (%) 66 78 85
Kho diu lac (%) 31 17 9
Uré (%) - 2 3
Khodng b6 sung 3 3 3

2.1.5. Uré trong bdnh da dinh dudong (multinutrient - block)

Binh da dinh dudng 13 mot dang ché phdm b3 sung, duge €p thanh banh dé bé sung
cho khdu phdn co s 1a thic in c6 chat lugng thap. Banh dinh dudng chi yé&u |a dé cung
cip dong thoi cdc chat dinh dudng cdn thiét nhu N d& phan giai, khodng, vitamin, axit
amin hoac peptit va nang lugng d& 1én men cho vi sinh vat da cd. Khong ¢6 mot cong
thiic tiéu chudn nao cho banh da dinh dudng ma tiy theo nhu cdu cha gia sic va nguyén
ligu cla timg dia phuong (bang 48). Tuy nhién, nguyén liéu dé lam bdnh da dinh dudng
nhu: uré, ri mat, khodng, cdc chat két dinh (xi mang, voi song, dit sét), cac chit xo va
cdc thanh phén khdc (kh6 ddu, chat don chudng ga, bot thit, bot c4.., cdc mudi phot pho
nhu di-can xi).

Binh da dinh dudng c6 wu di€m: d6 12 hén hgp b3 sung dinh dudng co tinh chat xic
tic dGi v6i vi sinh vét da ¢ 1am tang s& luong vi sinh vat da ¢6 nén ¢6 lgi cho céc qud
trinh 1én men, ngodi ra con ting lugng protein cung cap cho vat chi. Binh dinh dudng
cdn bd sung khodng, d& van chuyén va sir dung va dic biét han ch€ nguy co ngé doc ure.

Bdng 48. Mot s6 cong thite banh dink dudng & nuée ta

Céng thic 1 Céng thie 2 Cdng thic 3
Ri mat 52% Ri mat 25% Ri mat 40%
Bat ba mia 20% Bot ba mia 30% Bt ba mia 30%
Bt day lac 20% Cam 15% Cam gao 10%
Uré 3% Uré 10% Ure 4%
H. Hop khoang 1% Xac men 14% H. Hgp khoang 1%
Mudi &n 2% Ca0 6% Mudi &n 5%
Vai bot 2% Bét sén 10%

Tuy diéu kién ting ving nguyén liéu va ty 1¢ céc loai trén c6 thé thay déi.

2.2, Mét 56 axit amin Ia “yéu t6 han ché”

“Y€u t6 han ch& clia mét thiic n 1A axit amin ma s6 lugng khong d0 da han ché su
loi dung nhiing axit amin khdc cta thic n d6. Axit amin thi€u nhiéu nhat so véi nhu

79



cdu va lam giam hiéu sudi protein 16n nhét dugc goi [a “yéu t6 han ché thit nhat” va cit
theo ciach dinh nghia ndy thi ¢6 “yé&u té han ché thi hai”....

2.3. Nguyén tac bé sung axit amin cong nghiép

- Chi b6 sung “y&u t6 han che”, bd sung “y&u t8 han ché thtt nhat” réi méi b sung
“y€u t6 han ché thit hai”. Néu 1am ngugc lai thl c6 hai (sinh trudng giadm, tiéu t6n thitc
an tang...).

- Co thé chi téng hop protein tif mot mau axit amin can d6i. BS sung axit amin han
ch€ dé tao su can d61, néu b sung axit amin khong han ché thi 1am mat sy can d6i.

*/61 khau phén cho ga chita db twong va ngi cdc thi yéu t¢ han ché tht nhat 1
methionine, v6i khiu phin cho lgn chifa kho ddu lac va ngd c6c thi yéu t6 han ché thi
nhat 1a lysine. Cdc y&u t6 han ché khéc cia hai loai khdu phdn trén ¢6 thé 1a tryptophan
hay treonine thy theo loai ngll c6c di dugc diung (ngd thi€u triptophan, bot my thi€u
treonin...}.

Trong thyc t€ san xudt c6 hai loai axit amin céng nghiép dugc dung phé bién 1a
lysine va methionine. Diing axit amin céng nghiép ¢é vu diém:
- Thay the dugc mot phan thite an giau protein dat tién nhu bot cd, kho dé tuong.

kg bot cd 65% = 0,65kg kho db tuong + 0,15kg bot xuong + 0,125kg md dong vat
+ 0,015kg methionine

hodc 0,992kg ngo + 0,008kg methionine = 0,81kg kho db tuong + 0,19kg m& dong vat.
- DPon gian héa thanh phan nguyén liéu trong khdu phén.
- Gidp 1ap nhitg khiu phén ddm dac hon.

Do tién b6 cua di truyén va chon gidng, gia cdm va lon cé t6c do6 sinh trudng rat
nhanh doi hdi khdu phdn phai gidu ning luong (khéu phin cao nang) bing cich b sung
thém ddu, m&. Tuy nhién, nhimg khdu phdn nay chi cé hiéu qua khi cn bing axit amin
dat mitc 161 wu.

IIL. THUC AN BO SUNG

Khodng 13 nguyén liéu chii yéu trong qud trinh trao ddi chat, hinh thanh nén t&€ bao
xuong. Khodng bé sung gém hai loai: khodng da luong va vi lugng

3.1. B6 sung khoang da luong

Bd sung Ca

Cacbonat canxi hay phéin ¢6 t6 40% Ca, dugc dung khd phd bién. Vo hén cé 30 -
35% Ca, rat thich hop cho ga mdi dé.
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Ngoai ra, cdc ngudn khic nhu: d4 voi ¢6 32 - 36% Ca, bét vo s0 chita 33% Ca, vod
tring ciing duge ding dé b3 sung canxi cho gia cdm & dang bét hoac dang v bép nat va
ngoai ra cdc ngudn khic nhu san ho, d4 trdm tich & bién.

B sung P, va b sung Ca va P
- Bot xuong: bot xuong dugce ché bign xuong dong vat, bot ¢6 mau tring xdm,

chia 26 - 30% Ca va 14 - 16% P, ngodi ra trong bdt xuong con chita cdc nguyén td da va
vi lugng khéc.

- Tro cuii: tro cti 12 ngudn bé sung khodng rét t6t cho lon con d€ kich thich qu4 trinh
tieu hod. La sén phdm thu duge sau khi d6t chi va 14 cdy tro cui chifa 18 - 20% Ca; 9,4%
Na; 7.2% K; 7,1% Mg va nhiéu nguyén t§ vi luong khic.

- Bot photphorit : Ca,(PO,), cdn goi 1a photphat canxi chita 32% Ca va 14% P va
duét 0,2% F.

Photphat canxi gém céc loai:

- Photphat monocanxi chita 22 - 24% P va 16 - 18% Ca, photphat dicanxi chia 17 -
18% P va 22 - 25% Ca, photphat tricanxi chia 15 - 19% P va 25 - 35% Ca. Photphat
monocanxi va dicanxi ¢6 nguén P d& déng héa hon photphat tricanxi (46 hoa tan cla
photphat tricanxi trong axit citric 2% bién déng tir 30 - 90%, tiy ngudn géc).

Tat cd cdc mudi photphat khoéng duge chia trén 0,2% fluor néu dung lam thic &n
gia stic.

Photphat natri gdm cé céc loai:

- Tripolyphotphat natri (chita 25% P, 34% Na ¢6 tén la gobaphor 25), rat dé hoa tan
trong nudc va dé déng héa. .

- Disodium photphat (Na,HPO, chita 10%P va 13%Na) va monosodium photphat
(NaH,PO, chita 24% P va 16% Na).

Bo sung Mg
- Mu6i magié (sulphat, chlorua, cacbonat) thudmg dua vao hén hop khodng hay dd li€m.

- Dolomit 1a muéi cacbonat Mg va Ca (10% Mg va 24% Ca), loai nay c6 do déng
héa kém nén it dung,

- Litotam (Lithothamne) m6t loai tdo chita Ca, Mg va Si (33% Ca, 4,3% Mg, 1,7%
Si va cdc nguyén 6 vi khodng - ¢6 t6i 30 vi khodng). Day 12 nguén khodng hitu co ¢
thanh phan héa hoc phiic tap nhung dé déng héa.

Bé sung mudi dn (NaCl)

Mugi an thudng & dang tinh thé mau tréng, tan trong nudc chiia 30% Na va 57% CL.
Muédi an dugc ding b8 sung trong khdu phén thifc 4n cia tat ca cdc loai gia sic. Lugng
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muéi dn bé sung vao khdu phén phu thuée vao khéi lugng, loai gia sic, ning suét cha
ching va thanh phan thic an trong khdu phén.

3.2. B6 sung vi khoang

Cic dang mudi vi khoang khic nhau ¢é d9 lgi dung khic nhau, cho nén khi dung
phai lua chon. Cdc muéi sau day ¢6 thé ding:

CoCO,, Co0S0,.7H,0, Co(CH,C00),.4H,0 dé€ b sung Co.

CuS0,.5H,0, CuCO, dé bd sung Cu.

FeSO,.5H,0 dé bé sung Fe.

ZnS0,.6H,0, ZnCO, ding dé bd sung Zn.

MnO,, MnSO,.4H,0 dung dé b sung Mn.

KI bd sung 1.

B3 sung vi khodng cho lon ¢6 thé tham khdo nhu ciu sau (bang 49).

Bdng 49. Nhu cdu, mitc cho phép va mitc djc mot sé khodng déi véi lon

Nguyén t3 Nhuy c%iu Mitc cho Phép Mirc doc
{mg/kg thic &n) (mg/kg thic an) {mg/kg thdc an})
Cu 10 100 250
Fe 80 1000 4000
[ 0,2 - -
Mg 400 .
Mn 40 80 500
Zn 50@ 1000 2000
Se 0,1 - 5

(1): Nhu cdu cho lon con; (2): Khdu phin nhiéu Ca nhu cu s cao hon.

D6i véi gia stic nhai lai, khdu phén chit y&€u 13 thiic an xo tho, ham lugng N, khodng,
vitamin va gluxit d& tiéu thdp. Thic an xo tho thuong khong di cdc loai khodng va
vitamin c4n cho qua trinh sinh téng hgp va hoat dong cua vi sinh vit da c6. Céc loai
khodng thudng thiéu la Ca, P, Cu, Zn, Mn, Fe va S. Trong céc nguyén td do, P va S 14 hai
nguyén to rat quan trong c6 dnh hudng 16n dén sy phét trién cha vi sinh vat da ¢d. Theo
nghién ciru cla céc tac gia Chnost va Kayouli (1997), hén hop khodng sau day sir dung
d€ b3 sung trong khiu phén chita rom.

3.3. Tinh to4n nhu ciu khoang bé sung

Muén tinh nhu cdu khodng bé sung vao khdu phin phéi dua vao nhu cdu cia
mdbi loai gia sdic d&i véi titng nguyén t8 khodng va ham lugng cua nguyén td do
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trong thitc an. Ham luong cdc nguyén t6 khodng trong thitc an b8 sung duge thé
hi¢n dudi dang nguyén t§ (hoac dusi dang hop chat). BE quy déi cac dang hoic dé
tinh todn lugng nguyén t6 trong thiic an bé sung khodng c6 thé sir dung céc loai
khodng khic nhau.

Thanh phan hén hgp khoang

Da luong %
Ca,HPO,.2H,0 (dicanxiphotphat) 55
NaCl (mudi an) 26
MgSO,10 H,O
NaSO,10 H,0
Luu huynh
Vi lugng 2

Thanh phén vi lugng %
ZnSO,7H,0 47,40
MnSO,.H,0 23,70
FeSO,7H,0 23,70
CuS0,5H,0 4,70
CoS0,7H,0 0,09
SeO;Na, 0,04

3.4. Sy ngo doc cdc nguyén t6 vi lugng khi cho an qua liéu

Bé sung cdc nguyén t8 vi luong vugt qua nhu céu va muc chiy dung t6i da cia
con vat déu gy ra tic hai. Néu lugng khodng sir dung vuot qua mic chiu dung sé
gay ra tr vong, & liéu lugng cao nhung duéi mitc chiu dyng ¢6 thé Iam gidm nang
sudt clia con vat va gay ngd doc tich lug. Vi vay, lugng khodng bd sung chi do dé
dap ing nhu cau cla con vat. Tuy nhién, & mot s6 trudng hop khi sir dung vi khodng
liu cao c6 thé tang kha nang tang trong, gidm chi phi thic an. Vi du vé viéc nghién
citu sir dung CuSQ, 1am thic in bd sung. 3 Anh (1950), khi nghién citu nhu cdu Cu
nguoi ta di thir licu cao vugt nhu cdu 40 - 50 lan (twong tng 200 - 250 mg Cu/kg
thirc an) cho lon thit cho thdy lgn khéng bi ngd doc ma con ting trong nhanh hon 16
d6i chang 6 - 8%, loi dung thiic an t6t hon d6i chiing 4 - 5%. Ngudi ta nhéan thay khi
st dung li€u cao Cu cho vao thic 4n cé nhitng hién tugng giéng nhu sir dung khédng
sinh 1iéu thap dé kich thich tang trong.

Khoédng dugc b6 sung bang nhiéu nguén khic nhau (bang 50), chiing ta cAn quan
tam dé giam tinh doc.
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Bdng 50. Nguédn thirc dn bo sung khodng

) Ham Iugng nguyén t&

Thirc n b3 sung khoang D4 tan trong nudc

{g/100g)

Phén canxi cacbonat (CaCQ,) Ca-37 Khéng tan
Pa véi Ca-32-36 Khéng tan
Bét xuong Ca-26-30;P-14-16 Khéng tan
Bét photphorit [Ca,(PO,),] Ca-32,P-14 Khang tan
Photphat khtr flo {Ca,(PO,),} Ca-34-36;P-16-18 Khéng tan
Canixi hydro photphat [CaHPO, 2H,0] Ca-22-27,P-16 Rét it tan
Canxidihydro photphat [CaH2PO,.2H20] Ca-17,P-27 Tan
Natridihydro photphat {NaH,PO, 2H,0] P-22;Na-16 Tan
Natrihydro photphat [NaHPO, 2H,0] P-9; Na-13 Tan
Ameoni hydro photphat [{(NH 4),H PO,] P-23; Na-20 Tan
Amonidihydro photphat [NH,H,PO,} P-26;,N-11 Tan
Mudi an (NaCl) Na - 30; Cl - 57 Tan t5t
[Na, SO, 10 H,O]MgQ $-10; Mg - 60 Tan
FeS0,7H,O : Fe- 20 Khéng tan
CoS0,7H,0 Co-21 Tan
CoCl,6 H,O Co-24 Tan
CuSO,5H,0 Cu-25 Tan
MnSQ,5H,C Mn - 23 Tan
ZnS0,7H,C Zn-22 Tan
Kali iodua {KI) 1-76 Tan
Natri molypdat (Na,Mo,.2H,0) Mo - 36 Tan
Natri selennit {Na,5e0,) Se- 45 Tan

Anh hudng clia b8 sung CuSO, & lon sau cai sifa ¢é hiéu lyc cao nhat va giam déan
khi ngay tudi cha lon tang lén. Khi sit dung CuSO, cho lon in ngudi ta thay thanh ruot
cha lgn cling mong gidng nhu khi cho an khdng sinh. Mot phdt hién khac 1a Cu* ciing
nhu cac ion hod tri hai khdc nhu Ca™, Mg™ cé tdc dung hoat hod enzyme Trypsine va

Chymotrypsine cta tuyén tuy, né givip cho tiéu hod chat dam duoge t6t hon (Kakuk T. va
Schmidt J., 1988).

Dai véi gia cam, slr dung CuSO, 1iéu cao khong ¢6 tac dung. D6i véi gia siic nhai lai
rat mén cam v&i Cu liéu cao. Gia siic nhai lai ¢6 thé tring doc & liéu so véi liéu cia lon
va gia cdm. Dac biét citu cd thé bi tring doc Cu & liéu 12 ppm.

Khi cho lgn an Cu liéu cao thi ham lugng Cu & trong gan ciing tang lén, nhung né
khong gay nguy hiém cho ngudi tiéu thu néu nhu trude khi giét thit 10 ngdy ngimg cho
lgn dn Cu.
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Bdng 51. Liéu chiu dung va liéu gy dc cita Cu doi véi gia siic gia cam

Loai gia stc Liéu cé thé chiu dung duge {ppm) Liéu gay ngé doc(ppm)
Ga 250 3000
Lon 250" 500
Bo 50 1186
L Cilru ? 12

" Néu khdu phan an ngheo protein dong vat thi & lidu 250 ppm Cu c6 thé gay doc cho lon.

D€ an toan, ngudi ta sit dung lidu Cu tir 100 - 150 ppm lam liéu kich thich tang trong
cho lon, tuy nhién chi 4p dung cho Ign thit chit khong dugc sit dung trén lon giong. O
lon ndi khi sir dung ham luong Cu cao, lgn néi ¢6 hién tugng thi€u sit do c6 su canh
tranh giita Fe va Cu tich tu trong gan [dm cho bao thai bi thi€u mdu, gay ra tinh trang sdy
thai. Hién nay, nhiéu nudc ¢6 chin nuéi nhidu gia sdc &n ¢6 nhu cln, dé, ho cam sir
dung li¢u cao Cu dé kich thich tang trong cho Ign vi lon an nhiéu Cu thi trong phan va
chat thai s& chita nhiéu Cu - chat thai rén. Khi sir dung phén d6 bén cho cy tréng lam
Cu trong cay s& tang cao c6 thé gay ngo doc cho gia stic an c6 nhit la cl.

IV. THUC AN BG SUNG VITAMIN

Vitamin thudc nhém vi dinh dudng (micro - nutrient). Vitamin 13 hop chit hitu co cé
phin wr lugng twong déi nhd, ¢é trong co thé véi s6 lugng rat it, nhung khong thé thigu
duge, vi né ¢6 vai trd quan trong 13 tham gia nhém ghép trong nhiéu h¢ thong enzyme,
xUc tic cdc phan Gng sinh hoc dé duy tri moi hoat dong séng binh thudng nhur: sinh
trudmg, sinh san, bao vé co thé vi sin xuit cdc san phdm chan nuoi...

Moi sy thi€u hyt vitamin déu dan dén 16i loan trac déi chit, gay hai cho dong vat.

Vitamin khéng phdi 1a ngudn nang luong, nhung ching tham gia vao qua trinh
chuyén déi thic an sang dang dé hap thu d6i véi co thé, vi vay vitamin duoc goi Ia chat
khong thay th€ trong dinh dudng. Chi ¢ mot s6 rat it vitamin 6 thé téng hop trong co
the gia stc véi s6 lugng rat nhéd, con da 56 duoge téng hop trong cay, co va dua vio co thé
cung voi thic an. Vitamin ¢6 tinh chat dac higu rieng, médi loai vitamin c6 mét tac dung
dic hiéu dén mot loai phan ting nhét dinh trong co thé, nhung vi co thé 1a mot khéi
thOng nhat, nén tat y&u s& anh hudng gidn tiép dén 4t ca cac hoat dong khic ciia co thé,
Néu thi€u loai vitamin nao dé, trudc tién anh huéng dén su phét trién cita co thé, 13 giam
khoi lugng, gidm nang suat, gidm kha nang chong bénh... va sau dé dién ra cdc triéu
ching dac hiéu ctia su thiu hut vitamin nay.

Muoén tang khé nang str dung cdc chat dinh dudng thitc an va khic phuc nhimg hién
tugng bénh 1§ do thi€u vitamin gay ra, thudng phai bé sung vao thiic an hén hgp mat
lugng vitamin hodc & dang vitamin the, vitamin tinh khiét hoic vitamin tdng hop
(premix vitamin) trén c¢o s& thod mén nhu cdu co thé vé vitamin.
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Do ¢6 hoat tinh sinh hoc cao, vitamin ¢6 thé phat huy tic dung ngay véi nhimg liéu
lugng rdt nhod. Do d6 khi bé sung vitamin vao khdu phén, phéi theo ding chi déan trong
d6 ghi r6 hoat tinh va liéu st dung ching déi véi timg loai gia sic, gia cdm. Viéc bd
sung vitamin dudi dang premix vitamin 12 hén hgp dong nhat cha cdc loai vitamin A, D,
E, B,. B,, B,,, PP... khdng sinh, thudc phong bénh, axit amin thié¢t y&u, chit chéng 6xy
ho4... Nhiéu loai premix cho ga thit, ga dé, cho lon con, lgn hau bi, lon thit, lon ndi... da
duge san xuft 0 nude ta va nhiéu loai duge nhap tir nudc ngoai.

V. KHANG SINH

Nam 1929, thé gidi tim ra khing sinh, d€n nim 1940 thi khdng sinh dugc dung réng
rdi vao viéc chita bénh cho ngudi va gia sic. Pén nam 1949, ngudi ta codn phat hién ra
rang sit dung khdng sinh véi liéu lugng rat thap so véi liu dé chira bénh vio thic in cho
gia siic thi khong nhitng han ché& nhiéu bénh truyén nhiém ma con 1am cho con vit 16n
nhanh, cho nhiéu thit, nhiéu tring. Sau phét hién nay khing sinh dugc dung phé bién
trong chan nudi. Gan day xuat hién mot s6 thude khang sinh duge sit dung nhu 1a chit
kich thich sinh trudng ¢6 thé moét phan 13 nguyén nhén clia viée tang tinh khing thude
clia vi khuin, stic khdng c6 thé c6 & céc vi khudn gdy bénh cho ngudi va dong vat va
ciing ¢6 thé 1a ngudn gdéc chia mot vai hién tugng ngd déc thite in. Viéc sir dung khing
sinh trong chan nuoi ngay cang dugc tranh luan bdi vi day 13 mot trong nhing nguyén
nhan lam mat di hiéu qua cla mét s¢ thudc khdng sinh trong dicu tri trong nhan y va
thd y.

5.1. Tac dung cua Khang sinh sit dung véi muc dich dinh dudng

Khdng sinh ¢6 tac dung kich thich sinh truéng. Lon an thic dn c6 bé sung khang
sinh tang trong hon d6i ching 15 - 20%, ga 7 - 15%, bé 4 - 5%, khdng sinh con lam ga
mai dé nhiéu tring hon (9 - 10%) va tang ty 1é nd cua tring.

Khéng sinh gitp cho con vat khoe manh, han ché cdi coc, han ché bénh tiéu chay va
o1 loan tiéu hoa.

Khdng sinh lam tiang hiéu qua sir dung thic an. Ngudi ta tinh ring, néu thic an cé
thém khang sinh thi ci taing 100kg thé trong tiét kiem dugc 15 - 20kg thic an.

Hién nay, viéc bd sung khanh sinh vao thifc in chi ting mifc ting trong 3 - 5%, giam
chi phi thic an khodang 5%, mét s6 truong hop con thap hon. Nguyén nhén [a giam hiéu
luc ciia khang sinh do di€u kién chin nuoi duge cai thién, ché€ do dinh dudng duge ddm
bao, cham séc quan 1y va chudng trai t6t hon trude, mat khac do viée sir dung thuong
xuyén khdng sinh lam cho vi khuan nhon thudc, mat hiéu lyc cha khing sinh.

Co ché tic dong chi y&u cua khang sinh 1a li€u thip trong thic an Khédng sinh tc ché
sut phdt trién cha vi khudn c6 hai trong dudng rudt, ting su tiéu hoa hip thu dudng chat
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trong thitc an. Tinh nhay cAm cla vi tring gay bénh véi khang sinh cao nén né bi ttc ché
khong phit trién va gay bénh, thanh ruét non mong va moc da long nhung, tao diéu kién
hap thu thiic an t6t hon, do vay tang kha nang ioi dung thic an hon nén da cai thién ting
trong va hiéu qua sir dung thic an.

»  Diéu kién chdn nuéi dnh Jutdng dén khdng sinh.

- M6t truong chin nuodi: Chudng trai v thic in néu kém ve sinh, khiu phén thic dn
khong can déi, nuoi dudng kém thi hieu luc khang sinh sé cao hon. Didu kién vé& sinh
trong ddi kém khédng sinh ¢6 tdc dung manh hon so véi diéu kién vé sinh tét. Ngudi ta
thay rang lon nudi & chuédng cii cho n khing sinh (loai auromicin) ting trong cao hon
lon khong an khdng sinh 0,15 kg/con/ngdy, chénh léch nhau 34%. Nhung lon nudi &
chuéng méi cho an khdng sinh chi ting trong cao hon d6i chimg 0,05 kg/con/ngay,
chénh léch nhau 3%.

- Tuoi gia sic: Gia stc non, stc dé khing y&u sir dung khang sinh s& cho hiéu luc
cao hon gia stic truong thanh dsi véi lon, ga con, bé va cini con. Lon con, bé con, ga con
str dung khdng sinh bé sung vao thitc an ¢ hiéu luc cao hon céc giai doan khac.

- Lodi gia sic khic nhau, hiéu qua sir dung khang sinh khic nhau. Khéng sinh
khong ¢6 téc dung d6i véi loai nhai lai trudng thanh, thd va vit. Gia siic tiét sita nhu bd
stfa, lon ndi dang ti€t sifa, khdng sinh c6 téc dung khéng rd rang. Déi véi nhimg loai
dong vat nay khéng nén bd sung khédng sinh vio khau phén.

o Cdch sir dung khdng sinh:

- Dung li€u thdp dé kich thich tang trudng, tang nang suit & dong vat. Tuy theo
loai khdng sinh ma liéu ding khdc nhau, nhimg trong khoang 15 - 30 mg/kg thiic an
hay 15 - 30 g/1 tan thifc an (chi nhing loai khdng sinh dige phép sir dung bé sung
trong thitc an).

- Diing d€ phong bénh khi bi stress thudng dung & liéu cao hon lidu kich thich sinh
truong khodng gdp 10 14n. Thai gian khong qué 5 ngay. O ga nhiing trudng hgp stress
cdn phai sit dung khdng sinh dé phong bénh nhw: Liic van chuyén, chuyén ga tir d4t lén
long, tir 16ng xudng dat, lic ching vacxin... O lon: lic van chuyén di xa, chuyén chd &
mdi, lac cai stra. Hi¢u qua 16t khi khi két hgp khdng sinh v vitamin (thitc an chéng
stress: antistress hoac preventive ration).

- Diing khdng sinh dé diéu tri: liéu cao hon liéu phong géip 3 - 4 14n. Thai gian 3 - 5
ngdy tay loai khdng sinh. Sau khi gia stic chifa tri bing khéng sinh khoang 2 tudn méi
dugc gidt thit dé trdnh t6n du khing sinh trong thit.

Tuy nhien, trude khi giét thit do 1 - 4 tudn, tdy theo loai khang sinh, khoéng dugce sl

dung cho gia stic dé trdnh tén du trong thit. MY, qui dinh thdi gian ngimg khang sinh
trude khi giét thit nhu sau:
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Loai khdng sinh Liéu st dung

Apramycin

Oxytetracyline

Tiamulin

Timicosin

150 g/1 tin TA
10 Mg/ LB
35 g/1 tan

200 g/ 1 tén

181 - 363/ 1 tin

Thoi gian nging khing sinh
tricge khi giét lon
28 ngay
5 ngay
2 ngay
7 ngay
7 ngay

3 My, trude nam 1995 FDA cho phép nhiéu loai khang sinh da duoc sit dung trong
thic an chin nubi, sau day 1a mét s6 loai duge sir dung trong thic dn chan nuoi (bang 52).

Bdng 52. Cdc loqi khdng sinh va thuéc s dung trong thitc dn chédn nuéi & My

Tén céc loai thudc

Céc gidng, loai dong vat

Muc dich st dung

Amprolium
Apramycin
Axit arsanilic
Bacitracin k&m

Ga, ga tay, bé, bo sita
Lon

Ga, ga tay, lgn

Ga, ga tay, ga gé tring
Lgn, bo, chim i, cat

Kiém soat cau triing.

Kiém soét cau triing.

Cai thién tang trong, sac 18 gidm chi phi thitc an.
Cai thién tang trong, gidm chi phi thitc an.

Thiabendazole

Bambermycine Ga, ga tay, lon Cai thién 1ang trong, gidm chi phi thic an
Carbadox Lon Cai thién 1ang trong, giam chi phi thirc an
Chlortetracycline Ga, ga tay Cai thién tang trong, giam chi phi thirc an,
Vit Kiém soat tu huyét tring.
B&, clu, ngua, idn Cai thién tang trong, gidm chi phi thirc &n.
Erythromycine Ga, ga tay Fhéng ngura bénh CRD.-
Licomicin Ga, Ion Tang sinh trudng, gidm chi phi thitc 4n.
Oxytetracycline Ga Kiém soat benh CRD, phong bénh tu huyét triing, cai
thign kha nfing san xuvat trimg, gidm chi phf thitc an,
phang bénh viém gan truyén nhiém cda gia cam,
Gatay Tang sinh trudng, giam chi phi thitc &n, cai thidn kha
nang san xuat trimg.
Kiém soat bénh viém xoang, viém khap truyén nhiém.
Lgn, bé, clru Cai thién sinh tredng, gidm chi phi thifc an, phong
bénh viém rudt do vi rat.
B thit Cai thién sinh trudng, gidm chi phi thifc an, gidm ap xe
gan, phong bénh tidu chay do vi khuan.
Bo sita Phong bénh tigu chay do vi khuzn, giam viém va.
Penicillin Ga Cai thién sinh trudng, giam chi phi thifc 3n, phéng

Lon, chim tr1, chim cit
Bo, clu, dé
Lon

bénh CRD.

Cai thién sinh trudng, giam chi phi thitc 4n.
Kiém soat ky sinh tring dusng ruét.
Phong giun dia. -
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Tén céc loai thudc | Cac gidng, loai déng vét Mue dich st dung

Tiamulin Lon Cai thién sinb trudng, gidm chi phi thie an.
Kiém soat bénh kist ly.
Tylosin Ga C4i thién sinh trudng, gidm chi phi thic an, phong
bénh CRD.
Lon Cai thién sinh trudng, gidm chi phi thte an.
Kiém soat banh kist ly.
Bd Gidm viém ap xe gan.
Virginiamyein Ga, gatay Cai thién sinh trudng, gidm chi phi thir an.
Lgn Cai thién sinh trudng, gidm chi phi hic an.
Kiém soat bénh kiét ly.
Zoalene Ga, ga tay Phong bénh cdu triing.

Liéu diing cho cdc loai gia sdc nhu sau:
Lgn nho 20 - 50 g/tan thitc an
Bé 20 g/tan thidc an
Ga con 10 g/tdn thirc &n

Khi dung khdng sinh véi liéu cao (liéu diéu tri) khing sinh s& xuat hién trong mau.
Nhiing ion kim loai héa tri 2 han ché su hap thu ca khang sinh.

Vidu:
Tetraciline + Ca™ — phiic khong hda tan, do vay su hap thu bi gidm.

Dé khic phuc tinh trang nay cdn phai giam thap lugng Ca khau phan hoac bd sung
axit terephtalic hay tetrasodium ethylen diamin tetraxetat vao khiu phan,

5.2. Nhirng han ché ciia viéc sir dung khang sinh

Ngay nay rdt nhi€u nuée trén thé gidi, dac biet cdc nuéc & chau Au da cim ding
hoac han ch¢ ding khdng sinh bd sung vao thdc an chin nuéi vi nhiing 1y do sau:

- Khi ¢6 khdng sinh thudng xuyén trong thic an co thé khong san sinh stic dé khang
dé chéng lai vi tring, do dé siic dé khang clia dong vat giam.

- Vi khudn gay bénh tié€p xtic v6i khang sinh lidu thap s& thich ing, c6 mot s& bién
déi, thay déi cau triic ADN d€ chong lai khang sinh.

- Tén du khéng sinh trong san phdm dong vat c6 hai cho sitc khoe cla ngudi. Do
khang sinh tao ra st d¢ khdng khéng sinh véi nhiing vi khuén gay bénh cho ngudt, vi
vay vigc dicu tri bé¢nh & ngudi gap khé khan. Mot s6 loai khang sinh t6n du trong san
phidm dong vat di gay ung budu cho ngudi, vi du: carbadox, olaquindox thu¢c nhém
chit héa hoc quinolon (Commission Regulation EC s6 2788/98). Theo bdo cdo cla
Gounellec (1972) & vién Han 1am Y hoc Paris thi t6n du cia khdng sinh thiy c6 &
58% thit lgn, 36% thit bé va 7% & thit bd. Tén du khéang sinh 1am xudt hién vi khudn
khdng khang sinh, gay doc (nhu tetracilin d6i véi xuong va ring cha thai va tré nho),
gay dt tng.
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Nhiing cong trinh nghién ciu clia Anderson (Anh) da chi ra ring salmonella - typhi
- anaurium gay nguy hiém cho ngudi (tham chi gay tir vong) vi khing sinh khong ¢6 tdc
dung tri né. Dung khang sinh véi liéu thap va lién tuc da lam xuat hién vi khudn khéng
lai khang sinh. Ngudi ta cling phat hi¢n ra tinh chdt khiang khéng sinh duge di truyén tir
vi khudn nay sang vi khudn khdc bing mot chat trung gian cé tén 1 “plasmide”.

Su ting s& lugng cdc dong vi khuén khang khang sinh cing ding so hon khi ma
ngay nay nguoi ta dua vao san xudt nhig ché phdm chita hén hgp nhiéu loai khidng sinh
v6i liu rdt thap. Nhimg ché phdm nay 1am tang nhanh cic ddng vi khuan khing khing
sinh, tham chi khang dugc nhiéu loai khing sinh.

- Dung khdng sinh cdon khong t6t & cho khang sinh khong nhimg loai bd cic vi
khudn ¢6 hai ma con loai bd cd vi khudn c6 ich trong dudng tiéu héa. Cic gidng vi
khudn cé ich trong dudng rudt nhu Lactobacillus, Lactoccoccus, Bifidobacterium,
Pediococciis, Leuconostoc... thuong st dung ngudn dinh dudng 1a carbohydrat 1én men
sinh ra axit lactic 14 chi yéu c6 tic dung gidm dé pH dudng rudt, tc ché vi khuin lén
men thoi gay phan huy protein. Khi st dung khang sinh dé Gc ché vi khudn gay bénh
trong dudng tiéu hod ¢4 thé 16n thuong dén mot s6 loai vi sinh vat hitu ich lam anh
hudng dén sy 1én men sinh axit hitu co (bang 53). '

Bdng 53. Anh hudng ciia mot sé logi khéng sinh lén sy sdn sinh axit lactic
trong duong ruét (mmol/lit)

Dién gidi Diéu Ruét non Téng céing Y%
L6 D&i ching 5,45 40,114 45,56 100
Flavomycin {2 ppm) 4,32 36,16 40,48 88,80
Lincomycin {4 ppm} 5,45 22,186 27,61 60,60
Bacitracin (50 ppm) 3,33 8,16 11,49 25,20
Virginamycin (15 ppm) 1,36 5,36 7.72 16,80

Nguén: Intervet Co., 2000).

Hau qua cta viéc sir dung khéng sinh thudng xuyén trong thic dn dé phdng bénh
tiéu chity 1am phd v& can bang ty nhién clia hé vi sinh vat dudng rudt, 1am gidm hiéu qua
diéu tri clia khdng sinh khi gia sic mac bénh. Ngoai ra s& hinh thanh nhiéu loai vi khuin
khing thudc gay khé khan cho cong tic diéu tri bénh, tang mic do thai salmonella,
clostridium trong phéan ting nguy c¢g dich bénh.

Khing sinh t6n du trong san phim chan nudi gay hai cho sic khoé cha ngudi tiéu
ding ¢6 thé xdy ra nhu sau :

- Mot s6 ngudi min cam, ¢6 thé di (mg v6i khang sinh khi tiéu thu thit ¢é su t6n du
clha khéang sinh.

- Mot s8 loal khing sinh tdng hgp ¢é nguén géc tit quinolon nhi: Olaquidox,
Carbadox, Norfloxacin... tén du trong thuc pham c¢6 thé giy ung thu trén ngudi.
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- An sdn phim t6n du khdng sinh thudng xuyén s& gay ra 1&i loan khu hé vi sinh vat
dutng rudt trén ngudi, s tao nhitng 10ai vi khudn gay bénh trén nguoi khing lai khing sinh.

Nhiing dugc phdm thi y va cdc hop chat hod duge clha né cam sir dung hodc trong
di€ém gidm st khéng ché sit dung trong chin nudi & cdc nude.

Qui dinh cita hoi dong EU s6 282198 ngay 17/12/1998 thi nhiing khing sinh sau day
t€p tuc bi cdm sl dung trong thic an gia stc nhu: Zn - Bacitracin, Tylosinphosphate,
Virginiamycin, Spiramycine, do nhing loai khing sinh nay rit dé dang tao ra nhimg
dong vi trung gay bénh khang lai khdng sinh, tir d6 viéc diéu (ri nhiém Khuin & nén
khé khan. Nhiing khdng sinh ¢6 ngudn géc téng hgp héa hoc nhir Carbadox, Olaquindox
thudc nhém chat héa hoc quinolon ciing di bi hoi déng EU cdm sit dung trong thic an
gia stc (Quyét dinh s6 2788/98 ngay 22/12/98) do né 14 tic nhan gy ung thu cho ngudi.
Thuy Dién ciing dé nghi cdm ludn monensin sodium va salinomycin sodium (thudc
nhom inophore) thudc tri cau tring ga.

Bdng 54. Cdc loai thudc va khdng sinh cdm si dung & Viét Nam

STT Tén héa chat va khang sinh c&m sl dung & Vigt Nam

1 Chloramphenicol (Tén khac: Chelormomycetin, Chlonitromygin, Lavomycin, Chlerocid,
Leukomycin)

2 Furazolidon va mét s dan sudt nhom Nitrofuran {Nitrofuran, Furacilin, Nitrofurazon, Furacin
Nitrofurantoin, Furoxon, Grafuran, Furadenin, Furadantin, Furaltadon, Payzone, Furazolin,
Nitrofumethaon, Nitrofuridin, Nitrovin)

3 Dimetridazole (Tén khac: Emtryl)

4 Metronidazole {Tén khac:Trichomonoaxit, Flagy, Klion, Avimetronid)

5 Dipterex (T&n khac: Metriphonat, Trichlorphon, Neguven. Charophos, DTHP); DDVP {Tén
khac: Dichlorves, Dichlorovos)

S6 29/2002/ QD - BNN. ngay 24/4/2002.

Thdng 7/2003, EU da thong qua quyét dinh vé kiém tra va sir dung céc chit b6 sung
trong thifc an gia siic, dén thang 1 nam 2006 s& cam 1At ca cdc loai khang sinh cho vio
thite an. & nudc ta ngdy 20 thing 6 nim 2002 trong quyét dinh s6 54/2002/QD - BNN cla
Bo Nong nghi¢p va Phdt trién nong thon "vé cdm san xuat, nhap khau, luu thong va sir
dung mot s6 loai khing sinh, hod chat trong sdn xust va kinh doanh thitc #n chan nudi
"gom 18 loai trong d6 c6 2 loai khang sinh: Chloramphenicol va Furazolidon (bang 54).

VI. PREMIX
Premix 14 tir ghép ctia pre nghia 13 trude va mixture 1a pha trén, ¢6 nghia 12 mot hén

hop duge trén trude. Do cic nguyén t6 khodng vi luong (sét, dong, k&m, mangan, iot,
selen...) va cdc loai vitamin cdn thi€t cho dong vat chi€m s6& lirong rat nhd trong thifc in
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nén thuong duoc tinh bang miligam (mg) trong 1kg thiic an hodc ppm (phdn triéu - part
per million). Vi vay, trong pha trén thic an, cic nguyén 16 khodng vi luong va cdc loai
vitamin thuong duge trén trude véi chat phu gia (chat mang). Premix 12 mét hdn hop cha
mot liay nhiéu vi chat ciing véi chat pha lodng (con goi la chit mang hay chit dém). Nhu
vay, premix c6 hai loai chdt, d6 1a hoat chat va chdt mang. Dé cho hoat chdt va chat
mang déu véi nhau can nhiing diéu kién sau:

- Chat mang va hoat chit phai c¢6 kich thuéc nhod va tuong ty nhu nhau dé hoat chat
phan tdn déu trong chat mang (cdc hat nho ¢6 kich thude 0,1 - 0,3 micron nhu riboflavin,
niacin hay pantotenat canxi dé bi phén tén hon céc chat cé dang tinh thé).

- Khéi lugng riéng cha hoat chét va chat mang cling phdi tuong duong nhau, néu
khon khi hén hop va van chuyén s& gy sy phan céch giita cac chat (chét khodng <6 khéi
lugng riéng 2,1 - 2,2 trong khi khang sinh va vitamin chi ¢6 khai lugng riéng 13 0,5 - 0,6).

- Céc hoat chat khi hén hop véi nhau khéng phd hoai 1an nhau va ¢6 d6 bén tuong
d6i trong cling mot diéu kién du trix.

- Ngoai nhiing diéu kién trén, nguoi ta con chd ¥ dén tinh chét héa ly, do pH, tinh
chat dién cla cdc chat trong premix.

Trong san xudt dang luu hanh nhiéu loai premix khodng, premix khdng sinh -
vitamin - axit amin, premix thuéc phong bénh. Cing ¢6é nhimng loai premix téng hop
khodng - khdng sinh - vitamin - axit amin.

Premix cé chdt lugng t6t phai kho, giit dugc 6n dinh vé mat hoat Iuc dic biét Ia
premix vitamin.

VIL CHAT KiCH THICH SINH TRUGNG VA CAC LOAI THUC AN BO SUNG KHAC
7.1. Enzyme

Enzyme 1a c4c hgp chat hitu co ¢6 ngudn gde 12 protein duge t€ bao cd thé dong vat,
thue vat va vi sinh vat tiét ra dé hd trg cho sy tiéu hod cdc co chat khic nhau trong qué
trinh song. B6 sung enzyme vao thifc dn dé cai thién ty 1é tiéu hod hap thu thitc an, tang
kha nang tang trong cua gia sic.

Cic enzyme thudng s dung vao thic 4n: enzyme amylase, maltase, protease (phin
giai tinh bot, dudng maltose, phan giai protein). Ngudi ta sit dung cac enzyme phan giai
xylose va beta - glucan (c6 nhiéu trong lda my, dai mach) dé tang ty 1& hap thu cic chat
dinh dudng. Enzyme phytase ciing dang duge ding phd bién ¢é tdc dung gidi phéng
phét pho khoi axit phytic ¢é nhiéu trong cac hat ngil c6¢ va phu phim.

7.2. NAm men

Cac ndm men dugc st dung vdi tr cdch 1a chat trg sinh 1 Saccharomyces cerevisiae
va Aspergillus oryzae. Mot s6 nghién citu dang tién hanh st dung vi khudn hoidc nim
men, ndm mdc¢ (mold} trong thiic an vira ¢é tdc dung phong bénh va tao ra nhiing nhimg
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san phidm phu ngay trong dudng rudt ¢6 loi cho dong vat nhu lodi Lactobacillus tao axit
amin lysine. Cdc vi khudn ti€t enzyme phan giai NSP dé ting kha nang tiéu hod thitc an
va nhimg vi khudn, ndm men, méc (mold) c6 kha nang phan gidi doc td trong thic an
hoidc doc t6 hinh thanh tit qu4 trinh tiéu ho4.

Ngoai viéc st dung chét trg sinh theo ding nghia 1a cdc vi sinh vat séng, mot huéng
ch€ pham khdc lién quan dén vi sinh vat cng dang dugc Ung dung 1a 12 st dung mot vai
thanh phin trong t€ bao vi sinh v4t 1im chat b8 sung théc an nhw: mannan -
oligosaccharides.

Mang t& bao ndm men c6 chia ba loai dudng 14 mannan - oligoscccharide, fructo -
oligosaccharide va galacto - oligosaccharide. Trong dé mannan - oligosaccharide ¢6 kha
nang khdng nguyén cao nh& vao thanh phin duong mannan va glucan trong c4u tao phan
tir. Nam 1956, cic nghién ctu cho thdy kha nang gay phan ing mién dich & chudt nhs
cdu triic protein - mannan - glucan trong véch t€ bao nim men. CAc duong manose cua
mannan - oligosaccharide anh hudng hé théng mién dich bing céch kich thich sy tiét cac
protein két dinh manose & gan. Cic protein két dinh nay ciing s€ dinh két v6i nhimg
mang bao {capsule) clia vi khuin x4m nhap nhu clostridium va samonella. Nh&t thanh
tyu clia cong nghé sinh hoc hién nay nén viéc nudi cdy men va chiét xuat thanh phan tr
vidch 1€ bao ndim men d3 trd nén phé bién, tao thanh sin phim dng dung dai tra trong
chén nuoi.

7.3. Chat bao quan thitc an va chat két dinh
- Chdt chong méc (antifungal)

Sau khi m&c dugc phit trién trén co chit (thicc an chin nuéi) sé tao ra dgc td. Viéc
khir hoac han ché haw qui cta doc t6 mdc rat t6n kém va tde dung doi khi khong 15
rét. Vi vdy, dé ngan ngira khong cho méc phit trién trong thic an cin bd sung nhiing
chdt c6 tdc dung diét hodc ngin ngira khong cho méc phat trién dé han ché nguy co
thic an ¢6 doc 16 moc. Phuong phap quan trong dé chéng nam 1a gidm do 4m. Theo
qui dinh chung, d6 dm dé€ bao quan t5t thitc an khoang 12 - 13% trd xuéng, riéng v6i
cdm gao do am 10%.

Chét chdng moc thudng 1a mot hodc hdn hop cic loai axit hitu co nhu axit propionic,
axit sorbic, sodium diacetate, axit phosphoric. Céc hod chat chéng ndm méc thudng
duge sir dung nhu sau:

Propionic v muéi clia ching nhu: propionat amén, propionat canxi, propionat natri.
Mudi & dang bot d& sir dung hon.

Khéng sinh chéng ndm 1A chét nisztatin.

Céc chat trén dc ché khéng cho ndm mée phit trién chi khong khir duge doc t6 nam
moc sidn ¢6 trong thic an tir trudc.

Cac chdt chong khuan nhu axit formic ¢6 tic dung ha thap pH va sdt khuin nén né
ciing duge skt dung dé bao quan thic an. Ngudi ta thudng sir dung hon hop gilta 3 loai
hod chat sau day d€ bao quan thitc an:

93



o Axit formic
* Axit propionic
» Formalin liéu thap, vi formalin rdt déc nén hién nay it dung.

Thong dung nhét 14 axit formic, axit propionic va NH,. Ngoai ra, ciing c6 thé sir
dung hén hop giita 2 loai axit vo ¢o [a axit chlohydric va axit sulfuric d&é bao quan thic
in xanh chéng sur 1én men ciia vi khuén va ndm méc.

Dicu quan trong la cic chét chéng méc phai diét dugc méc va khong lam giam do
ngon mi¢ng cda thirc n. Sy an mon kim loai & mdy tron va siic khoé cha cong nhan trén
thifc an ciing 14 diéu cin luu tam khi sir dung céc chét chdng mée.

- Thudc chong 6xy hoéa

Chat chéng oxy hod dugc st dung gan nhir thudng xuyén trong thifc an cé nhiéu téc
nhan gay éxy hod nhu nhiéu chét béo, kim loai nang (trong premix). Chat chéng oxy
hod c6 thé ¢6 trong tu nhién nhu: vitamin E, vitamin C nhung thudng dat tién, chi ding
trong thuc phidm ngudi. Trong thitc dn chan nuéi thudng sir dung chat chéng 6xy hod
tong hop nhu céc loai BHA (butyl hydroxy anisol - C,,H,0,), BHT (butyl hydroxy
toluen - C;,H,,0) dung dé€ ch6ng 6xy héa ddu va m& (ding véi liéu 20g/100kg md hay
ddu), ethoxiquin ding dé ch6ng 6xy héa cd va bot ¢o (lifu cho lon va gia cdm 13 125 -
150 mg/kg thic an, tranh hit vao va tiép xdc véi da).

- Chdt két dinh (pellet binder)

Dé lam thic an dap vién cé do két dinh 16t ngudi ta ding dén céc chat két dinh nhu:
D4t sét tring, ri mat, phu phdm cha cong nghiép to soi nhu hemicellulose, lignin
sulfonate, hodc s6 san phim tu nhién nhu bot 14 cay gon. Khi sir dung chat két dinh sé
lam tang gid thanh thifc an nhiéu nén thudng chat két dinh chi duge dung cho mot sé
thitc dn cin thi€t nhu thic an cho tém, c4.

7.4. Chét nhi héa

Ngudi ta thudng sit dung chat nhil hod nhdm muc dich dé 1am gidm sitc cang mat
ngoai clia nhiing hat md, lam cho hat md phan tdn nhd trong moéi trudng nhii chap clha
dng tiéu hod va tir d6 lam tang khd ning hap thu chat béo, cdc vitamin va sic 10 tan
trong chit béo. Su ting dung «.ua né duge chi ¥ nhiéu nhat 14 trong k¥ thuat ché sta nhan
tao dé nudi bé con hoac lon con bing sita di khir bo va ¢6 thém diu md thuc vat hoic
dong vat.

Chat nhi hod trong tu nhién dugc sir dung nhiéu nhat 13 leucitin, mot loai san phdm
phu trong +-¥ nghé diu thuc vat. Day 14 chat vira ¢é tdc dung nhii hod, vira ¢6 tic dung
tang su hdp thu cdc vitamin tan trong chét béo, lai vita cung cdp cholin cho co thé khi né
thuy phan trong dudng tiéu hod. Tuy vdy, leucitin ¢6 nhugc diém la rat khé béo quin vi
trong phan 1l clta né ¢ chifa axit béo chua no nén dé bi 6xv hod dé bi¢n thanh aldehyt
c6 mili hoi. Vi 1€ d6, dé thay th€ leucitin ngudi ta cdn ¢é rit nhiéu chat nhii hod m&
khic, d6 1a nhimg chat nhi hod téng hgp nhu:
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MG: Mono - Glicerit.

SMG: Sulfat Mono Glycerit.

Ester giita axit béo va dudng.
Polyglicol c6 chita axit béo.

Natri tetrapropylen benzensunfonat.
Natri de decyl benzensunfonat.
Natri de decylsulfat.

Céc din xuat cha benzensunfonat 13 san phdm phu ciia nganh diu mé ¢6 chia vong
6 canh lién két ester véi axit sulfuric d€ tao ra 1 géc tan trong nudc vA nhém khac lién
két v6i vong benzen 1a chudi cacbon dai ngin khic nhau tan duge trong chét béo nén nd
tr¢ thanh chét nhii hod néi tiéng.

Khi sir dung loai nay can kiém tra xem nhan benzen ¢ luu giif nhiéu trong san phim
hay khong. D6 1a géc khé phin gidi va ¢6 thé 1a téc nhan gay ung thu, néu né lién két
dugc véi DNA. Vi vy, cin than trong khi sir dung cac chét ¢6 nguén géc tdng hop nay.

Trong co thé dong vat, dich mat 1a chat nhd hod ndi ti€ng, ¢6 thé tan trong chat béo
va trong nudc. Chiing ta goi chung chat nhil hod 13 chit ludng cuc c6 chita 2 nhém:
lipophyl tan trong chat béo va hydrophyl tan trong nudc.

Chat nhd héa monoglyxerit clia axit oleic hay axit stearic dung véi liéu cho b, lon
con, ctru va dé 1a 2g/100g chat béo.

7.5. Cac chat tao mau, mui

Tuy theo yéu ciu thi trudng, cdc chit b sung thic an con 6 thé ¢é nhing chat gidp
120 mau sdn pham chin nudi hodc tao miii thom, vi ngot cho thitc an gidp cho gia siic
tiéu thy dugc thic an nhi€u hon. D€ 1am da, mo, 1dng dd tring gi, tring vit ¢6 miu ving
twoi dep mét ngudi ta c6 thé tron vio thic an céc loai bot ¢d, bot 14, bot nghé hoic sic 16
trich tir cic sdn phim ty nhién ¢6 mau vang, d6 hay cdc sic chit téng hop nhw:
cataxantin (C,,H;,0,) hay apocaroten este (C;,H,,0,) ding dé nang cao do dam mau ctia
long d6 tring hay da ga. Céc chat tao mii va vi thudmg 1 san phdm t6ng hop hod hoc va
khd dat tién.

Céc chit tao mau, mui vi thiic dn khong ¢6 hoic it téc dung truc tiép dén nang sudt
dong vat hoac gid tri dinh dudng thitc an ma chli y&u lam ting tinh canh tranh cia san
phdm chan nuoi hoac sin phdm thic 4n thong qua mau sic, hinh dang bén ngoii nén
quyé€t dinh sir dung s& tuy thudc vao gid ca va nhu cdu thi trudng tiéu thu quyét dinh.
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Chuong VII
PHUONG PHAP CHE BIEN THUC AN

I. U CHUA (SILO - SILAGE)

U chua (con goi 0 sil6 hay i xanh) 1a mét qua trinh lam giam d¢ pH dén gid tri ma
tai d6 thitc &n ¢6 th€ khéng bi hu hong. Do pH thép nén khai i ¢6 mbi vi chua nén ngudi
ta goi la 0 chua. Hién nay c6 hai phuong phdp i chua: U chua axit va @ chua vi sinh vat.
U chua axit 14 qud trinh Jam gidm pH nhd cho thém vao trong thic an mot sd axit vo co,
vi du axit photphoric, sulphuric, clohydric... hay hitu co, vi du nhu axit phoocmic,
propionic... hodc la két hop gitta axit vo co va axit hiru co. Trong khi d6, G chua vi sinh
vat 1a qué trinh lam gidm d6 pH khéi G nh& vi sinh vt (chi yéu la ton tai trong tu
nhién), trong d6 nhém chinh 14 vi khuén 1én men lactic.

U chua di dugc ti€n hanh kh 1au & chau 4u, noi c6 diéu kién thi tiét lanh va &m
kéo dai khong phit hop cho phoi kho thic an. Hién nay, nhiéu nudc & chau Au, chau My,
chau Uc 4p dung rong rai phuong phap @ chua lam thic an cho gia suc qua vu Pong.
Ban dau, 0 chua chi ti€n hanh trén cd xanh hoa thdo (chil y€u 1 cay ngé va cao luong),
nén 6 liic goi 1 0 xanh. Trong thoi gian nay, viéc stt dung axit dé lam giam pH cia
thiic an va tic ché lén men 14 phé bién. St dung axit dé 1am gidm pH da tang ham lugng
chit khodng va ton du mot s6 axit gay doc cho gia sic. Hién nay, G chua bing lén men
vi sinh vat dugc str dung réng rdi vi it ddc hon sit dung axit. Trong phén nay chiing toi
chi dé cap dén U chua bang lén men vi sinh vat.

1.1. Vai tro enzyme thuc vét trong qua trinh 0 chua

Ngay sau khi cy cé bi cit rai, t& bao thuc vat cdn s6ng va qud trinh hé hip xay ra.
Tinh bot va dudng bi thiy phén bdi enzyme t€ bao thanh khi CO, va nuéc, do d6 ning
lugng tir thific &n bi tiéu hao:

CeH,,0, + 60, — 6CO, + 6H,0 + 674 KCal

Su thily phan tinh bt thudng xay ra khi c6 mat 6xy trong khéi 0 vi nhiét do 16i
thich cho qud trinh nay 1a 28 - 37°C. Sy m4t mdt chti y&u 1 cacbohydrat dé tieu. D¢ han
ché qud trinh nay thi cdn phéi gidm cung cip 6xy cang nhanh cang tét.

Trong cay co, protein chi€m khoédng 75 - 90% téng lugng nito. Sau khi thu hoach,
protein thyc vat ciing bi phan gidi nhanh boi enzyme t€ bao thanh cdc hop chét nite phi
protein (NPN) nhir céc axit amin ty do. Trong khi phoi héo ¢d, him luong protein ¢6 thé
gidm t6i 50%. Qud trinh phan gidi protein dai hay ngén phu thuéc gidng cé, ham luong
vat chat kho va nhiét ¢ méi trudng. Ngay khi dem 4 chua, sy phan giai protein vén ti€p
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tuc nhung téc d6 cham vi pH giam. Tuy nhién, vai trd cta emzym thyc vat bi han ché
khi pH gidm thdp. Quad trinh phén gidi protein chi yéu do vi sinh vat chit khong phai béi
enzyme thuc vat.

Néu su lén men NPN tiép tuc (tuy nhién, khong do enzyme thuc vat) thi san sinh ra
mot $6 amin nhy tryptamin, histamin... Nhitng axit amin niy tao ra mi, vi khé chiu va
¢6 thé doc.

1.2. Vai tro vi sinh vét trong qua trinh 4 chua

Vi khudn vi nfm hiéu khi 12 nhitng vi sinh vat hoat dong ndi troi khi cay ¢ cdn
tuoi, nhung trong di€u kién y&m khi, chiing duoc thay thé bdi vi khuin séng trong diéu
kién thiéu 6xy. Nhimg vi khudn nay bao gém: vi khuin 1én men lactic, clostridia va
enterobacteria.

Vi khudn 1én men lactic

Vi khudn lactic chi chiém 1% tdng s& vi khudn ciia thyc vat. N6 phat trién trong moi
trudng y€m khi. Sy phét trién nhanh cla chiing s& quyét dinh phdm chat ciia thic an O
xanh vi san sinh axit lactic 1am gidm nhanh pH khéi 0. Vi khuén 1&én men lactic sinh sn
nhanh khi cay bi cat ngan, hogc bi tén thuong. C6 3 yéu t8 gitip cho vi khuén lactic phit
trién nhanh dugc 1a: yém khi, &t dudng va vi khudn lactic nhidu.

Néu nhimg yé&u 16 trén dugc ddp tmg, dudmg trong thic an xanh s& dugc chuyén phan
[6n thanh axit lactic 1a nhan 6 chh yéu dé bao t6n thic an O xanh v6i pH = 3,5 - 4,2.

Trong ¢& hoa thao dé dat pH nay cdn 1,5 - 2,0% axit lactic.

Vi khudn lén men lactic gém hai nhém: ty dudng - homofermentative bacteria
(Lactobacillus plantarum, Pediococus pentosacens vi Enterococus fdeclis) va di dudng
- heterofermentactive bacteria (Lactobacillus brevis v Leuconostoc mesenteroides).

Khi G chua, vi khufn lactic tiép tuc ting va lén men cacbohydrat tan trong nuéc
thanh axit hitu co, chil yéu [a axit lactic, 1am gidm pH khéi 4. Nhém tu dudng sit dung
duong hexoz hi¢u qua hon vi khudn di dudng. Trong qué trinh U chua, hemicellulose ¢
thé bj thity phan giai phéng dudng pentoz va vi khuén lactic phan giai thanh axit lactic
va axetic.

Clostridia

Clostridia ¢6 mat {t trong cay cd, chl y&u do nhiém tir d4t dai. Nhém nay & dang bao
tir v 1n lén trong méi trudng y&€m khi. Ching 6 thé gém 2 nhém chinh: nhém 18n men
duong va nhém phén giai protein. Nhém lén men dudng (Clostridium butyricum va
Clostridium tyrobutyrricum) 1én men axit lactic va cacbohydrat tan trong nudc thanh
axit butyric, va vi vay tang gid tri pH. Nhém phan giai protein (Clostridium bifermentdn
va Clostridium sporogenes) 1én men chil y€u axit amin thanh nhiéu san phdm khac nhau
nhu axit axetic, butyric, cdc amin (putrescine, histamine, cadaverine) va amén,
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Clostridia sinh san nhanh 6 pH 7 - 7,4 va chiing khong séng dugc trong méi truimg
pH duéi 4,2. Ching phét trién kém khi ham lugng chat kho khéi G trén 30% va hoan
toan khéng phat trién khi chat kho trén 40%.

Nhom bacillus

Nhém nay bi lay lan khi thu hoach cay cd, nhung khi pH th&p thi khong phat trién.
Tuy nhién, trong moi trudng hiéu khi nhém nay phat trién rat nhanh. Bo dé bi sdy thai
khi cho an thitc an @ chua chita nhiéu Bacillus lichiniformis.

Ndm
Nam c6 nhiéu trong dat, trong ciy va sinh san nhiéu hinh thic, don bio (nam men)
hay da bao (nim mdc). Nam men ¢é trong thiic an U chua gém cdc ching thudc:

Candida, Saccharomyces, Torulopsis. Chiing c6 vai trd quan trong trong viéc gdy thdéi
khéi G khi tiép xuc vdi khong khi.

Nam mdc hoat dong chi yéu trong méi trudng hi€u khi va hoat dong tich cuc & 16p
bé mat cta khai 0. Nhiéu chiing ¢6 kha ning san sinh mycotoxin (bang 56).

Bdng 56. Mot 56 ndm sdn sinh mycotoxin trong thiic dn i chua

Tén ndm Mycotoxin
Peniciilium roqueforti Roquefortine A, B, C; doc td PR; axit microfinclic va penicillic
Byssochlamys nivea Bao t {patulin)
Paecilomyces viriotii Bao
Aspergillus clavus Bao ti, cytochanasin E; tryptoquinolin
Aspergillus fumigatus Fumiclavine A, C; fumitoxin A, B, C; glioxin
Aspergillus flavus Aflatoxin; axit cyclopiazonic
Fusarium culmorum D6c 10 T2 va HT; zearelenone
Fusarium crookwellense Zearelenone

Tuy nhién, viéc gdy doc do an thic an G chua rat it khi gap. Mot phan 12 do vi sinh
vat da cO ¢6 thé phan hiy cdc doc t6 nhu zearelenone, ochrotoxin. Mat khdc, gia sdc
nhai lai ¢6 kha nang chuyén déi trichothecene @n vao rat hiéu qua.

N&i tém lai, c4n gidm thiéu sy tiép xilic cGa khong khi hoic su ¢é mat clia khong khi
trong thic an G chua.

Enterobacteria

Enterobacteria lién quan nhiéu dén @ chua, ¢6 lic goi 1a vi khudn 1én men axetic hay
vi khuén coliform, thudng ¢6 mat v6i véi s6 lugng rat it trong cay trong. Nhém nay ¢6
cac dai dién la Escherichia coli va Erwwinia herbicola. Ching sinh truong nhanh trong
moi trudng ky khi, khic vdi clostridia, v canh tranh véi vi khudn lactic trong viéc six
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dung cacbohydrat dé tan trong nudc. Chiing lén men cacbohydrat thanh hén hop axit
axetic, ethanol va hydrd. Giéng véi clostridia & chd cé kha nang khit cacboxyl v amin
cua cac axit amin dé hinh thanh amoniac. Chiing séng trong pH thich hop 1a 7.0 va
thuong hoat dong trong giai doan dau cta qué trinh 1én men.

Tém tat mot s6 con dudng 1én men (bang 57) va din bién qua trinh G chua (sg d6 10).

Bdng 57. Mot s6' con ducng lén men trong qué trink i chua

Vi khuan lactic
Nhém tu dudng Glucose < 2 axit lactic

Fructose - 2 axit lactic

Pentose > axit lac tic + axit axetic

Nhém di dudng Glucose -> axit lactic + ethanol + CO,

3 Fructose - axit lactic + 2 mannitol + axit axetic + CQ,

Pentose - axit lactic + axit axetic

Clostridia
Nhém dudng hba 2 axit lactic - axit butyric + 2CO, + 2H,

Nhém phan gidi protein Axit glutamic-> axit axetic + 3NH, + CO,

Lysine -> axit axetic + axit butyric + 2NH,
Arginine - putrescine + CO,

Axit glutamic -> axit aminobutyric + CQ,
Histidine > histamine + CQ,

Lysine - cadaverine + CO,

Alanine + 2 glycine > 3 axit axetic + 3NH, + CO,

Enterobacteria Glucose -> axit axetic + ethanol + 2CO, + 2H,

1.3. Nhirng nhan t6 4nh huéng dén qui trinh o xanh

Lugng protein trong thic an lién quan dén lugng axit lactic cdn thiét dé dat pH én
dinh vi axit lactic thi lam giam pH cia thic an 4, con protein va nhitng san phdm phan
huy ctia protein (NH,) lai chéng lai sur giam pH. Ham lugng protein trong thic an dem @
cang cao thi cang cdn nhiéu axit lactic (cng cin nhiéu duong) dé dat pH thich hop
(bang 58). Vi du & bang 58 cho thay, ddu tém c6 ham lugng protein cao (40 - 45%) nén
can phai phéi hgp v6i chat phu gia chira nhiéu dudng (trong trudng hop nay phu gia 1a ri
mat duong). Néu ty 1&¢ ddu t6m trén 75% (tinh theo tuoi - ty 1& 4:1 va 6:1 trong thi
nghi¢m) thi khéi G s& hu hong sau 14 ngdy @ chua.

99



Ban ddu Lén men Giai doan Lam thde #n

chi déng én dinh
Phan giai protein |

Phan giai cacbohydrat bdi ————
enzym

Phan huy t& bao thuc vat

Y

Y

Nam men |

Nim mbc T

N —] —
Enterobacteria ™ >

Bacill | —_— >

Y

Vi khudn 1&8n men lactic bacteria

Clostridia | —

Phan {ng Maillard

Thuy phan xo bdi axit
(hemiceilulose)

Y

So d6 10. Cac qua trinh bién déi sinh hoa va vi sinh trong 1 chua (Muck, 1993)

Cb can lugng axit lactic nhi€u gap 5 14n so v&i b mia. Trong thuc t€ v6i co hoa thao
mudn 0 xanh dat két qua 16t cdn t8i thiéu 2% dudng, 25 - 30% vat chat khé thu duge,
1,5 - 2,0% axit lactic.

Bdng 58. Anh hudng ciia ty 1é ddu tom va ri mat dén pH va ham lugng vt chadt khé,
protein thé va NH, tong sé (%) cia khoi u

Thi nghiém’ Ngay : SEM P
0 7 14 21 28 56

PH |DT-RM6:1| 85 76 87 - - - 0.09 | 0.001
PT-RM4:1| 83 7.6 8.1 - - - 0.07 | 0.002
BT-RM3:1] 8.0 4.5b 4.5 4.6° 4.6° 4.8° 0.09 | 0.001
VCK |DT-RM6.1| 316° | 27.4° | 266° - - ) 0.00 | 0.00%
DT-RM4:1} 332° | 300° | 20.6° - . - 0.09 | 0.001
DT-RM3:1| 324° | 205 | 201> | 28.9° | 28.3% | 28.0° | 0.8 | 0.001
CP |[BT-RM6:1] 291 29.2 | 29.3 - - - 057 | 0.877
BT-RM4:1| 25.3 | 25.4 | 250 - - - 0.19 | 0337
DT-RM3:1} 232" | 26.4> | 26.6° | 28.2° | 28.3° | 27.9° | 0.42 | 0.001
NH,-N|[DT-RM6:1| 1.2° 142° | 208° - ; . 0.40 | 0.001
PT-RM4:1] 1.0° 7.2 8.6° - - . 0.14 { 0.001
DT-RM3:1| 1.5 3.4° 4.1¢ 4.4° 4.5° 6.59 0.12 | 0.001

(Nguén : L& Dic Ngoan, 2000).
*BT-RM6:1; 4:1 va 3:1; 14 1y 1& ddu tom (6, 4 va 3) va ri mat (1) theo khdi lugng tuoi.
SEM : sai s6 clia s& trung binh; P: xdc sudl; a # b # ¢ trong cling hang (P< 0.05)
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Khi nén khoi 0 khéng khi ra ngoai cang nhanh, cét ¢ cang nho thi pH giam cang
nhanh. Lugng dudng cé trong thic an hoa thao cao hon ho dau. Thuong s6 dudng/protein

12 lugng dudng thuc € trong thic &n so v6i lugng protein trong d6 (bang 59). U chua cang
dé khi thuong s6 nay 1én cao.

Lugng dudng cén thiét dé 1am xic tdc cho qud trinh 1én men hinh thanh céc axit hitu
co. Nhimg dudng trong thuc vat chi gidi phéng ra khi 1€ bao bi chét nén 14t ci cic bién
phap lam cho 1€ bao thyc vat chét nhanh déu gitip cho su 1én men tao axit lactic.

Bdng 59. Thuong s6 giita ham lugng dudnglprotein thay déi theo ho thuc vit

Loai co Thuang s6 dudng/protein
C¢ alfaifa (Medicago sativa) 02-03
Cd ba la trang 0,3
Cé han hgp 03-1,3
Ngé ngam sifa 15-17

Trong diéu ki¢n khong di vi khuén lactic, thuong s6 dudng > 0,8 thi thiic 4n c6 thé
U chua rét t6t; 0,4 - 0,8: 1 t61; va dudi 0,4: khé 0. Dic biét ¢d hoa thio mia Xuan dé o
hon mia Thu vi ham lugng dudng trong mita Xuan 16n: 12 - 20% tinh theo vét chét kho,
con trong mua Thu chi dat 3 - 12%.

Hi¢u s6 dudng: Higu s6 dudng 13 hidu sé giita lugng dudng thuc t& (E) va han do
dudng 16i thi€u (F). Hiéu s6 dudng 16n hon 0 1a thic an cé kha nang a t6t. Han do dudng
t6i thiéu: F = B - 1,7; trong d6, B 1a luong axit lactic néng do O,1N trung hoa 100 chat
kho cla thic an d€ ¢6 pH = 4,2. Hé s6 1,7 [a cu 100g glucoz khi 1én men tao thanh 60g
axit axetic. Vi du: F cha than cay ngo = 2,91 x 1,7 = 4,94, nhu vay cén 4,94g dudng
glucoz thi méi c6 thé c6 pH = 4,2.

Bdng 60. Ham lugng duong va luong dudng 16i thiéu cdn cho qud trinh 4 xanh
ctia mot 56 cdy cd

Loai cb cay Vat chat khé (%) Ty I dudng (%) | Lugng dudng t8i thidu
C4d Pangola (Digitaria decumbens) 22,0 1,20 5,00
C4 voi {(Pennisetum pupureum) 20,9 4,65 3,70
€4 Guine (Panicum maximurm) 28,2 2,07 6,00
Cd Alfalfa (Medicago sativa) 18,8 1,15 7,90
Ngé (Zea maiz) chin sira 25,0 16,00 4,95
| Cay cao ludng (Shorgum vulgaris) 22 12,860 5,18

Ham luogng dudng t6i thi€u 13 lugng dudng cdn thiét dé dam bao cho hoat ddng cha
vi khudn lactic hinh thanh axit lactic c4n thiét dé dat nhanh pH = 4,2, yéu t6 quan trong
dé€ bao quan thic an 4 xanh.
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DéE qué trinh 1 chua thuan lgi nén hén hop céc loai ¢ nhidu dudng cing véi céc loai
¢c6 {t dudng (bang 60). Vi duy, hiéu s6 dudng cla than cay ngé E - F = 21,84, co ho dau E
- F=-5,78; hdn hop hai loai trén: E - F = 16,06.

Trong thuc t&€ mudn thic an U xanh ¢é chat lugng cao cin:

- Cat ngan, rai déu, nén chit dé gidm mat mat trong qud trinh ho hip thuc vat, tao
diéu kién thuan loi cho qué trinh 1én men lactic. Axit lactic c4n thigt d€ bao quén thic
an 0 sild nhu rugu can ¢6 alcolhol.

- Dudng 16ng s& dat 25 trd 1én (c6 thé cho thém ri mat, dudmng tho...) trong thitc dn
xanh dem 0.

- Phoi héo cd trude khi dem 0 dé dat 25 - 30% vat chét kho.
- C6 thé thém axit hitu co hay v6 co dé gidm nhanh pH xudng dudi 4,2.

- Thic an G chua cidn d€ noi cao rio, thodt nudc néu 13 U trong hd.

1.4, S mat mat trong qua trinh G chua

Nhu da néi & trén, mat mdt xay ra trong qua trinh 0 chua thitc 4n qua nhiéu cong
doan: thu hoach, khi dem 0, lén men va m4t do ro ri qua chat thai, mét qua thu hoach
chit yéu & giai doan phoi khé. Cang kéo dai thoi gian phoi khé cang mat nhiéu dinh
dudng. Vi du, lugng vat chdt kho mat di khoang 6% sau 5 ngay phoi vd 10% sau 8 ngay.
Chit dinh dudng mat chi yéu la cacbohydrat dé tan trong nudc va protein do thiy phan
thanh axit amin. '

Mat dinh dudng trong giai doan ho hdp mo bao hay néi cich khdc 12 do khéi a tiép
xitc khong khi phu thude vao bé mat khéi 4 va mic d6 yém khi. Vi vay, dién tich bé mat
khdi 1 can phai nho.

Mat dinh dudng trong qud trinh 1én men vi sinh vat phu thudc vao con dudng 1én
men. Lén men do clostridia va enterobacteria mat nhiéu dinh dudng hon lén men lactic.
udc tinh mat mdt chat khé do 1én men vao khoang 5%. Mat cha yéu qua khi CO,, hydro
va amoniac.

Chat thai dac (effluent) tit khai 0 duge hinh thanh mang di nhiéu chat dinh dudng.
Pay 13 mat mat 1on nhat. Lugng chit thai tir khéi G phu thuéc 16n vio do 4m thic an
dem 0. V{ du, d6 4m thic &n dem G 85% thi lugng vat chit kho mat 10%, néu 4m do
70% mdt rdt it hodc khoéng xay ra. Tuong quan giita ham lugng chét kho (D, kg/tan) va
lirgng chat thai (Vn, lit/tdn) nhu sau:

Vi =767 - 534D + 0,00936D°

Chit thai bao gom dudng, hgp chat nitg dé tan, khodng va axii 1én men. T4t ca cdc
chdt nay ¢é gid tri dinh duGng cao. V1 vay, trong khi lam thiic dn U chua cén quan tam
dén do 4m ban ddu va tinh trang khéi 0.
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L.5. Panh gia thiic an G chua

bé bi€t duge khéi & ndo t6t thi cdn dua cdc phuong phip khic nhau dé gidm dinh.

Gidm dinh biang cam quang: mau sac, mii, vi, v gidm dinh héa hoc, chi yéu la pH va
N - NH,; ¢6 trong khéi .

Dac diém cia khéi @ 6t 1a:
» pH thip hon 4,5; t5t nhit 1a 4,0.
o Ty 1¢ axit butyric thap, axit lactic cao.
» San phdm phén hly protein 1 axit amin.
+ N -NH, nam trong khoang 60 g/kg N.
¢ Yém khi trong khéi 1.
»  Mau sic it thay déi so véi vat liéu tuoi.
« Mui thom dé chiu va dé bj mat.

Dusi day 1a vi du dic diém clia khoi & chua ngé va cé rye t6t (bang 61).

Bdng 61. Ddc diém mét s6' loai thirc dn & chua tot (ngoé va cé rye)

Cérye Cay ngd
Tuai Lam héo

V&t chat kho (g/kg) 186 316 285
PH 3,9 4.2 3,9
N téng s6 (g/kg chét khd) 23 22,8 15
N protein (g/kg N téng s3) 235 289 545
N - amdn {g/kg N t3ng s8) 78 79 63
Axit axetic (g/kg chat kho) 36 24 26
Axit butyric (g/kg chat kho) 1,4 0,6 o

Axit lactic (g/kg chét khd) 102 59 53
Ethanol (g/kg chat kho) 1 12 6,4 <10

Nguén: Donalson v Edwards, 1976; Wilkinson va Phipps, 1979.

IL. CHE BIEN THUC AN HAT (HAT COC VA HAT HO PAU)
2.1. Tinh chat vat Iy, hoa hoc cia tinh bot hat

Tinh bot 1a polysacarit du trit trong hat, ¢, qua. Dai phan tir tinh bot ¢6 hai c4u tir 1
amyloz va amylopectin. Amyloz 13 m¢t polyme mach thing do cdc phén tr D - glucoz
lién két véi nhau theo kiéu 1,4 - glucozit. Thong thudng tinh bdt hat céc chia 20 - 30%

amyloz. O gao ngon chia 25 - 30% amyloz, ty 1& ndy cao hay thdp hon déu 1am thay déi
dd ngon cla gao.
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Amilopectin 12 mét polyme mach nhénh do cdc phan tit D - glucoz lién két véi nhau
qua mach 1,4 va 1,6 glucozit. Trong lugng phan tir clia amilopectin 1a hang chuc tridu,
trong khi d6 amyloz chi khoang 10°.

- Cau tric cua hat tinh bot kha dac biét, mbi hat c6 mot rén hat (hilum), xung quanh
r6n hat 12 c&c vong déng tam hay con goi la vong sinh trudng. Cac hat tinh bot ngii coc
thudmg c6 cdc vét nia hinh thanh do sy mat nudc nhanh clia ngii coc trong qué trinh
thanh thyc. Chinh nh& nhimg vét nit ndy mi enzyme tiéu hod dé& tham nhap tao diéu
kién dé dang cho su phan gidi. C4c hat tinh bot cha céc loai ci khong cé cac vél nit nay
cho nén kho tiéu hod hon. Tinh bot ¢é cdu tric tinh thé, duéi tdc dung cua nhiét hay axit
cdu triic tinh bot bi phé va.

2.2. Bién déi vat 1y, hoa hoc cha tinh bot trong qué trinh ché bién
Suw gelatin hod:

Du6i tac dung cia co, nhiét hoic hod chat lién két hydro giia cic dai phan tir
amylose va amilopectin bi phd v, cdu tric tu nhién cla hat tinh bot bj bién déi. Khi tinh
bot duge ngam trong nude va nhiét d6 cha nude tang ddn 1én 16i 55°C, céc hat tinh bt
hat nude va truong phong lén. Sy trwong phong nay 1a qud trinh thuan nghich, sau khi
lam lanh va lam kho, hat tr& lai binh thudng nhung néu & nhiét 4o cao hon (60 - 80°C),
cdc hat tinh bot hit nuée bi truong phéng va hat khéng trd lai binh thudng dugc nia.
Lic nay tinh bot mat di cdu tric tinh thé. Nhiét do dun néng cang cao, cang kéo dai thi
clu trdc hat cling bi phd v& cang nhiéu. Qu4 trinh nay goi 1 gelatin hod. Nhiét do
gelatin hod khdc nhau phu thu¢c vao nguén géc tinh bot. Tinh bot dai mach 59 - 64°C,
tinh bot ngo 62 - 72°C, tinh bot lda my 65 - 67°C, tinh bot cao luong 67 - 77°C. Gelatin
hod ¢6 thé xuat hién khi nghién hodc c4n mong céc loai hat ngii cdc. Mot s8 dung dich
ki€m hay axit cling c6 téc dung thic ddy qué trinh gelatin hod.

Sw rdn danh va dextrin hod:

Rin danh 12 qud trinh trong d6 cdc hat tinh bot tir trang théi truong phdng hoic
gelatin hod trd vé trang thdi quan ty thanh timg ddm va khong hod tan, Két qua cia qui
trinh nay 1a lien ket hydro giita amyloz va amylopectin duge phuc héi. Mic do rén danh
phu thude vao ban chat hat, vao ham lugng nuéc tr do, nhiét do... Su rén danh cta tinh
bot lam giam hi¢u qua téc dong clla enzyme, do dé lam giam ti 1é tiéu hoa.

Dextrin hod 1a qué trinh phan cit phan doan céc cdu tir amylose va amylopectin.
Dextrin hod c6 thé thuc hién bing phuong phap xir 1y tinh bot bing nhiét dé va do 4m
hodc bang dung dich axit hosic muéi. Xir ly bing tia héng ngoai hay n6 bong 13 cic
phuong phap dextrin hed dién hinh va ty 1& tiéu ho4 tinh bot tang 15 rét.

Tdc diong ctia enzyme amylase lén tinh bt:

Cac enzyme B - amylase gin vao cdc mach a.1,4 vd a.1,6 glucozit & phan ngoai vi
cha dai phan tit tinh bot, thuy phan tinh bot thinh maltose va glucose. Di véi cdc cau tir
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amylopectin, o - amylase dau tién tdc dong vao cdc lién két phan nhinh. Vé dai thé cic
amylase tic dong lén bé mat hat tinh bot, trudc hét & nhiing ché gay hay nhitng viing
khong hoan hdo vé cdu tric, sau d6 lan tod ra cdc viing xung quanh, tao thanh nhitng héc
hinh nén, x6i mon cac hat va lam cho chiing hoa tan hoan toan.

2.3. Cac phuong phap ché bién thitc an hat
2.3.1. Cdc phuong phdp ché bién kho
- Nghién bang biia

Nghién bing bda trong méy nghién, hat duge dap v& bing hé théng biia dap. Do nhd
ctia hat phu thugc vao loai hat, do 4m cla hat, kich ¢& mat sang va t6c dé ddng hat luu
chuyén.

- Nghién bdng truc ldn

Nghién bing truc lan lam hat dugc 1am v&, bi can mong va nghién nhd bdi céc truc
1an trong mdy nghién. Do nhd cla hat phy thudc vao kich ¢& va cdu trdc, t6c dé vong
quay clia con lan va cdc y&u 6 khac nhu: loai hat, d6 4m cha hat.

- N&' bdng (popping)

Phuong phép nay lam gidn va phé v& cdc hat bang nhiét d6 va 4p suit cao. Ngo, gao,
cao luong, lda my c6 thé 4p dung nd bong nhung dai mach va yén mach khéng thuc hién
dugc. Nhi¢t do nd béng thudng 12 150°C, nhung mic d6 bung né khac nhau tuy thude
vao loai hat va do 4m cla hat.

- Phutong phdp diing séng cuc ngdn (micronizing)

o] phuong phdp nay nho téc dong cla vi séng, nhiét d6 cla hat ting nhanh trong
khoang 140 - 180°C véi thoi gian ngin chi vai chuc gidy tuy theo loai hat, tinh bét hat
dugc gelatin hod, vitamin trong thifc 4n hat duoc bao toan.

- Plucong phdp rang chin

Hat dugc quay trong mét khoang kim loai chuyén dong theo chu ky qua tia lla.
Nhiét d¢ clia hat trong qud trinh rang dat khoang 150°C.

- Ep dun (extruding)

Phuong phép ép dan Ia hat duge €p qua mot xylanh tron, bén trong 132 mot truc cé
ranh xodn. Luc ma sdt tao ra nhiét d6 khoang 95°C. Tinh bét hat dugc gelatin hod, cdc
chat khdng dinh dudng cling bi phd huy, cdc chit dinh dudng trong thifc an hat dugc
bao toan.

2.3.2. Cdc phuong phdp ché bién uot
- Ngam muwoc

Hat dugc ngam nudc trong khoang thdi gian 12 - 24h v dugc ngdm mét lugng
nude. Phuong phdp nay thudng 4p dung v6i céc loai hat cting nhim giiip qué trinh tiéu
héa ca hoc xay ra nhanh va su tiép xic clia enzyme tiéu héa t6t hon.
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- Phuong phdp 1 hat wot

Hat duge ngdm nude dat ham lugng nude 25 - 30%, sau d6 dem 0 y&€m khi 20 ngay.
Trong qud trinh 4, cdc enzyme c6 sin trong hat s& téc dong dén tinh bot. Chét luong cha
san phdm ché& bién s& phu thudc vao loai hat, nhiét do méi trudng va dé 4m cla hat.

- Xit Iy kiém (alkali treatment)

Hat dugc ngdm hodc phun bang dung dich xdt ndng d¢ 2,5 - 4% phu thudc vao loai
hat. C6 thé sir dung dung dich amoniac, tuy nhién phuong phép nay dong vai trd bao
quan nhi€u hon 1 1am thay déi tinh chat vat 1y, hod hoc ciia hat.

- Xt Iy axir {axit treatment)

Xir 1y axit thudng dp dung cho hat c6c tuoi, axit duge dung 12 axetic, propionic,
izobutyric, formic, benzoic nhung phé bién 13 axit axetic hoac propionic hodc hén hop
ctia hai axit ndy. Tuy theo d¢ 4m ciia hat ma ti 1& axit dugc dung tir 0,5 - 3% tinh theo
khi lugng hat, do 4m cing cao lugng axit cang nhiéu. Uu diém ciia phuong phap xir 1y
axit 12 khong cin ¢é ham 4 kin (hat da ngdm axit c6 thé bdo quan trong tii polyetylen,
trong thing gd), thot gian bao quan ¢ thé kéo dai t6i mot nam. Téc dung bao quan cla
hat van con duy tri khi dura hat ra khoi noi bao quén.

- Phitong phdp hdp cdn {(steam rolling)

Truéc hét hat phai chiu tic dong bdi hoi nude trong khodng thdi gian tir 3 - 5 phit,
sau dé hat dugc nghién bang truc lan. Phuong phdp ndy nhim lam mém nhanh chéng
cac loal hat ciing.

- Hdp va lam vé (steam flaking)

Theo phuong phdp nay hat duge phun mét lugng hoi nudc néng trong khodng thoi
gian sao cho d¢ dm cta hat ting lén 18% (ngd mét 12 phiit; cao luong m4t 25 phiit).
Nhiét d¢ hat dat duge 100°C khi dua vao truc lan.

- Hdp chin dp sudt cao (pressure cooking)

Hat dugc hap chin & nhiét ¢ 143°C va 4p sudt 3kg/cm’. Sau khi hip chin nguyén
liéu dugc 1am madt cho dén khi nhiét do cdn 90°C va ham luong d6 dm gidm con 20%
trude khi cdn va nghién bang truc lan.

- Phurong phdp lam gidan nd (exploding)

Theo phuong phdp ndy hat duge hip chin trong diéu kién ¢ hoi nuéc & nhiét do
200°C va dp sudt 15kg/em’ trong 20 gidy. Duéi 4p suat va nhiét do cao, hat bi truong
phéng sau dé gidn nd dén mike 18 da.

- Ep vién (Pelleting)

Thong thudng ngudi ta dua hoi nude néng vao khéi nguyén lieu dé dua nhiét dé len
khoang 60 - 94°C. O nhiét do nay mot phén tinh bot dugc gelatin hod. Nhs strc ép cua
truc lan lén xylanh vién thidc an dugc hinh thanh khi chui qua céc ranh cia thanh xylanh.
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1L XULY ROM RA VA PHU PHAM XG THO

Ap dung cho cic loai thitc an tho, phu phdm néng nghiép: rom, ba mia, than cly
ngo... ngheo cdc chat hiru co tiéu hdéa. Tuy nhién, & cdc nudc sdn xudt lda gao thi rom la
nguén thic an cho trau bd... Rom ra ¢6 hai dic tinh co ban la:

- Ham luong N thap (< 1%), ngh&o khodng va vitamin.

- Chua nhiéu xo tho nén ty 1¢ tieu héa thap. Tiéu héa xo nhd hoat dong 1én men cta
vl sinh vat trong dudng tiéu hoa.

Chat xo trong rom chil y&u 1a cellulose, hemicellulose va lignin. Giita chung cd cdc
lién két héa hoc tao nén sy bén vimg ctia mang t€ bao thyc vat. Cellulose gém nhiéu
chudi thédng ghép nhau thanh bé dai nhd mach néi hydrogen tao thanh cdc mixen bén
vimg. Hemicellulose 1a nhitng heteropolysacarit ciing v6i xellulose cé6 & mang t€ bio
thyc vét. Hemicellulose khong hoa tan duge trong nude nhung hoda tan duge trong dung
dich kiém va bi thiy phan boi axit dé dang hon so véi cellulose. Khi bi thity phan ur
hemicellulose sé tao ra glucose, fructose, mantose, galactose, cuabinose va xilose.

Thanh phan thi ba déng chd ¥ trong x0 1a lignin. Lignin luén di kém vdi cellulose
va hemicellulose trong thanh phan t€ bao. Lignin khong hoa tan trong nudc, trong cic -
dung moét hitu co binh thudng va rdt bén viing bdi enzyme cla hé vi sinh vat da cd.
Nhung duéi téc dung clia kiém thi lignin mot phdn bi phan gidi va chuyén vio dung
dich. Trong da co loai nhai lai ¢6 nhimg vi khuéin dac biét chita enzyme cellulase phan
giai duge xellulose. Cellulose va hemicellulose 13 nhimg chat ¢6 thé tiéu héa dugc.
Nhung phén i6n cellulose tham gia cdu tao 16p trong clia mang (€ bao rom nén enzyme
cha he vi sinh vat khéng dé dang 14c dong duge. LSp ngodi thanh t&€ bao dugc tao thanh
chu yé€u tir céc phic chdt ligno - hemicellulose ma céc enzyme vi sinh vat da cé phﬁn
gidi vo clng chim. Diéu dé cén tr¢ nhitng 16p trong giau cellulose trude tic dong cua
enzyme vi sinh vat, cling nhir can trd su phén gidi chét chira t€ bao.

D¢ nang cao ty 1¢ tiéu héa clia rom, than cay ngb... cic nha nghién citu di ti€n hanh
xit Iy rom biang nhiéu phuong phdp nhu: 1y hoc, héa hoc, vi sinh vat hoc...

‘ Céac phuong phap xir ly phy phim xo ]

i

Y ¥
Vit ly Hoa hoc Sinh hoc
Ngam Xut Ché phdm enzyme
Nghién Vi Nam
Vién Hydroxit kali
Ludc Hydroxit amon
Hap cao ap Amoniac
Chiéu xa Uré

Cacbonat natri

So d6 11. Céc phuong phéap xi¥ Iy phu phidm xo thd
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Cac phuong phdp xlr 1¥ chinh ¢6 thé phan thanh cdc nhém: vat 1y, sinh hoc, hod
hoc.., hodc cé thé phéi hop giita cdc hinh thitc x{r 1y nay.

3.1. Xir Iy vat Iy
Xu Iy co hoc

X 1¥ co hoc 1a phuong phdp co gidi dé bam chit, nghién nhé thic in, nhim thu nhd
kich thudce cla thidc an, vi kich thude cta thitc an cé anh hudng t6i qua trinh thu nhan va
qu4d trinh tiéu hoa thirc an cla gia sic nhai lai. Phuong phdp nay giip pha v& ciu tric
vach t€ bao nén thanh phan cacbohydrat khéng hoa tan s& ¢6 gid tri hon véi vi sinh vat
da cé. U'u diém clia phuong phap nay 1a gitp gia stc d& tén nang lugng thu nhan va tao
kich thudc cua thiac an thich hgp cho vi sinh vat da cé. Tuy nhién, phuong phdp nay
ciing ¢6 nguy ¢o lam gidm ti€t nudc bot va ting téc do chuyén doi qua da ¢ lam gidm
ty 1é tiéu hod. Phuong phdp nay 4p dung chl yéu véi phé phu pham tréng trot & muic do
trang trai. Nén két hop phuong phdp nay véi phuong phép xlr 1¥ hod hoc hoidc két hop
véi xut Iy sinh hoc.

Xt Iy bang nhiét hoi nuoc

XU 1y céc loai thitc dn tho chét lugng thdp bing nhiét véi 4p suat hoi nuéc cao dé
lam tang ty 1¢ tiéu hod. Co sd clia phuong phdp ndy 1a qué trinh thuy phan xo bang hoi
nudc & dp suat cao dé pha v méi lién két hod hoc giita cic thanh phan clla xo va tao ra
su tach chudi. Theo céc tic gia Sundstol vi Owen (1984) thi c6 thé dung hoi nuéc & 4p
sust 7 - 28 kg/cm® dé xr 1§ rom trong 5 phit. Rangnekar va cong su (1982) da xtr 1y rom
va bd mia bang hoi nudc & 4p suit 5 - 9 kg/ cm’ trong 30 - 60 phit. Két qua twong tu nhur
xit 1¥ & 4p suat cao trong thoi gian ngan. Phuong phdp nay chi y&u loi dung cdc nguén
nhiét thira & cdc nha may.

Xt Iy bdng bitc xa

Khi chat xo duge chi€u xa, chiéu dai clia chudi cenlulose s€ giam va thanh phéin clia
cacbohydrat khong hoa tan s& trd nén dé dang tic dong bdi vi sinh vt da c¢b. Tlr nam
1951, Lawton va cong sy di si dung biic xa lam ting ty 1& tiéu hod cha thic an tho. Cé
mot s6 phuong phdp biic xa khac nhau nhu bic xa cuc tim, tia gamma c6 thé dung dé
tang ty lé tiéu hod cla thiic an tho. Tuy nhién, cdc phuong phdp nay phan 16n doi hoi
trang thiét bi dat tién, cao cép va khong an toan. Do vay, cdc phuong phdp xir 1y bang
bitc xa khong dem lai hiéu qua kinh t€.

3.2. X1t 1y sinh hoc

Co sd cha phuong phip nay 12 diing ndm hay phé& phim enzyme cla ching cfy vao
thitc &n dé€ phan giéi lignin hay cdc mdi lién két hod hoc giita lignin va cacbohydrat
trong vdch t&€ bao thuc vat. Linh vuc ndy ¢6 chiéu huéng trién vong khi mot s6 lodi ndm
nhu White Rod da dugc phét hién ¢é kha nang pha v& cdc phiic hgp lignin - hydrat
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cacbon cla védch t€ bao. Tuy nhién, cdc ndm hdo khi nay lam tiéu hao nang lugng trong
thitc an vi

khé tim duge nhing loai ndm chi phan giai lignin ma khong phan giai cenlulose/
hemi cenlulose. Phuong phdp nay c6 nhiing han ché 16n khdc nhu nuoi cay vi khuin gap
khé khan, phuong tién thiét bi va qui trinh phifc tap nén cho t6i nay vin chua dugc ap
dung rong rdi trong thyc tién. Trong tuong lai néu nhu cong nghé di truyén c6 thé nhan
dugc cdc loai vi sinh véat da c6 ¢6 kha nang phan giat lignin thi ¢6 thé 6 nhiéu tmg dung
trong twong lai vao muc dich nay.

3.3. Xir Iy hoa hoe

X 1y héa hoc dé cdi thién gid tri dinh dubng cla rom duge bit ddu tir the ky XIX.
Hién nay, vigc diing cdc chét hod hoc dé xir 1§ ph€ phu pham néng nghiép 1am thic an
gia stc dang duoc dp dung rong rdi & nhiéu noi trén the gidi. Muc dich cta xif 1y héa
hoc 1a phéd v& cdc méi lién két giita lignin va hemiceltulose dé 1am cho hemicellulose va
cellulose von bi bao boc béi phiic hop lignin - hemicellulose d& ding dugc phan gii bai
vi sinh vat da co.

Trong phuong phép xir Iy héa hoc, diing tc nhan 6xy ho4, axit hay kiém (So dé 12).

Chat 6xy héa, SO,, ndm

PN

LIGNIN ry LIGNIN -
Lién k&t khéng bén ;0
vdi kiém —)-—,z' '
’ : NaOH
1
! I
: NH,
\ 1
Lién két khang kiém XU Iy nhhiét
) dm > 150°C
HEMICELLULOSES

So do 12, Nguyén Iy xir Iy thitc an giau xo

» Cdc chat 6xy hod (nhu axit peroxyaxetic, clorit natri dugc axit hod, 6z6n...) ¢6
tac dung phan giai lignin khd hiéu qua.
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* Cdc axit manh nhu nhimg axit duge ding trong cong nghiép giay.

¢ Ciéc chat kiém (voi, kali, xut, amoniac...) c6 kha nang thuy phan cadc méi lién két
hod hoc giita lignin va céc polysacarit clia vach t€ bao thuc vat,

Trong 14t ca cdc phuong phdp hod hoc thi xir Iy ki€ém dugc nghién ctiu sau nhat va
¢6 nhicu trién vong trong thuc tién. Cdc méi lién két hod hoc giifa lignin va cacbohydrat
bén trong moi trudng cla da ¢ nhung lai kém bén trong méi truong kiém (pH> 8), lgi
dung dac tinh ndy cdc nha khoa hoc di sir dung cdc chst kiém nhu; NaOH, NH, uré,
Ca(OH), d€ xit ly c4c phu phdm nong nghi¢p nhiéu xo véi muc dich phd v& mai lién két
gira lignin vdi hemicellulose/cellulose trude khi ching duge sir dung [am thic an cho
gia stic nhai lai, tao diéu kién thuan loi cho qud trinh 1én men cta vi sinh vat da ¢o.

Kiém hod c¢6 thé phi v lien két este giifa lignin voi hemicellulose/cellulose ddng
thoi 1am cho cdu triic xo phéng lén vé mat vat ly. Nhitng anh huéng d6 tao diéu kién cho
vi sinh vat da 6 tin cong vao cau tric cacbohydrat nhu cellulose, hemicellulose dugc dé
dang, lam tang ty l¢ tiéu ho4, ting tinh ngon miéng ctia rom da xu ly.

Sau day 1a mot s6 phuong phdp kiém hoa chinh di duoc nghién ctru va ap dung &
cic nudc khac nhau trén the gidi.

- X Iy bang xit (NaOH)

Mot s6 phuong phdp xir 1y rom va cdc loai thitc 4n thé khdc nhau bang NaOH da
duge nghién ctru va Ung dung;

* Xue by won:

- Bun 56i v6i NaOH: Lehman (1895) xi 1y rom bing NaOH & §p suat va nhiét do
cao (100kg rom trong 200 lit nudc dun séi v6i 4kg NaOH, sau d6 rira va phoi khé) da
thu dugc ket qua 16t tang ty 1¢ tiéu hod. Jackson (1977) xir 1y cdc loai thic in thé va rom
bang NaOH. Tuy nhién, phuong phap nay lam mat nhiéu vat chat hitu co va thdc an thu
dugc khéng ngon miéng,

M@t han ché nifa 1a phuong phép nay t6n nhiéu nang lugng va lao dong.

- Phuong phap Beckmann: Beckmann (1921) da cdi tién bing cich ngam rom trong
dung dich NaOH pha lodng (8 1it NaOH 1,5% cho 10kg rom) véi thai gian 2 - 3 ngay,
sau d6 rua sach phan NaOH du dén khi khong con mii kiém va cho gia stc &n. Phuong
phdp nay cho thay sy mat mdt vat chat khé thdp hon so véi phuong phap dun séi, lam
tang gid tri nang lugng cua rom tuong duong véi ¢d cit sém (Sundstol, 1984). Tuy
nhién, phuong phédp nay cling ¢6 mot s6 nhuoc diém: Nude rira rom sau khi ché bién gay
6 nhiém moi trudng va lam mat nhiéu chit dinh dudng hoa tan trong qud trinh ché bién
va rua trude khi cho an.

- Phuong phép nhing (deep treament): Phuong phdp nay dugc tién hanh nhu sau:
rom duge nhiing trong bé chita NaOH 1,5% trong khoang 1 - 2h, sau dé vét lén va dé
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cho nudc chia kiém du chay trd lai bé ngam. Tiép theo, rom dugc 4 trong 3 - 6 ngay
trude khi cho an. Phuong phdp nay rat hiéu qua, nhing do rom sau x{r 1y ¢6 ham lugng
Na cao nén khéng nén cho an nhu 1 nguén thic an tho duy nhat trong khau phan.

- Phuong phdp tudn hoan: Rom déng bénh duge phun dung dich NaOH + Ca(OH),
(15 - 25g NaOH va 10 - 15g Ca/kg VCK) va dé trong phong kin sau dé phun chat
trung hod nhu axit photphorit (H,PO,) 1én bdnh rom. Khi lugng nudce thira rdt hét,
nhiing binh rom nay ¢6 thé in duge. Phuong phdp niy d duge dua ra thuc t& dé xir ly
rom cho kha nang tiéu hod cao, chia it NaOH du, nhung dbi hoi qui trinh va diéu kién
tién hanh phuc tap.

* Xt I3 kho

Ngudi ta che bién kho rom bing cdch bam hodc nghién nho réi tron vdi NaOH theo
ty 1¢ 100 - 400 lit dung dich NaOH 20 - 40% cho I tdn rom. Rom sau khi xir 1y khong
dugc rira. Phuong phép nay lam tang ty 1é tiéu hod chit hitu co thap hon so véi xir 1y uét
nhing tranh dugc sy 6 nhiém méi trudng do nudc rira rom gay ra. Phuong phap nay con
trdnh dugc sy mat mdt nhitng chat dinh dudng hoa tan trong qua trinh ché bién va rira.

Nhin chung, cdc phuong phap xt Iy rom bang NaOH ¢6 hié¢u qua lam ting ty 1é tiéu
hod. Tuy vay, do nhing bét lgi nhu: chi phi cao, 6 nhiém moj truong do thii Na du va
nguy hicm cho ngudi cling nhu gia stic nén & cac nudc dang phat trién {1 sit dung.

Bdng 62. Anh hudng ciia NaOH va Ca(OH), dén 1§ Ié tiéu héa vt chat kho
cua bd mia (Martin, 1979)

—

Phuong phap xir ly Ty 18 tiéu hoa clha vat chat khd (%)
'_Bé mia 3,8
Ba mia d& xir ly vdi 3% NaOH 33,3
Ba mia da xd ly vdi 8% NaOH 59,0
Ba mia da x ly vdi 14% NaOH 78.8
B3 mia da x{r iy vdi 8% Ca(CH), 10,7
Ba mia da x(f ly véi 16% Ca({OH), 43,1

M2t s6 phuong phép thay cho xir 1§ bing NaOH 12 x{ 1y bing Ca(OH),, dic biét 1a
xir Iy bang NH, (bang 62). Uu diém cia NH, 1a & chd: mot phidn clia 16 bam chat vao
rom, thic an tho vi ¢é thé s dung nhu ngudn nito phi protein {Orskov, 1984).

* Xir Iy bdng amoniac

Améniac duge chap nhan hon bat ky loai hod chét nao khic trong XU 1y rom ra.
Amoniac 1a mot ngudn nitg phi protein duge VSV da ¢o sir dung nén viéc xir Iy bang
amoniac con gép phéan lam tang ham lugng protein tho. Hon nita, xir 1y bing amoniac
con ¢d téc dung bdo quan chong mde théi. Cic phuong phap xir Iy amoniac nhu sau:
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- Xur 1y bing khi amoniac:

Rom dugce chat déng va dung vai nilon den che lai. Thing dung khi amoniac ducc
ndi véi ong kim loai dai ¢é duc 18 (dudong kinh 4 cm) xuyén vao ddng rom. Thong
thudng, ding 3kg amoniac/100kg rom. Thai gian xi 1y c6 thé 1én 16i 8 tuan. Ngoai ra,
ngudi ta con dung phuong phdp u rom véi khi NH, & trong phong kin & nhiét do 95°C.
Khi NH, dugc tudn hoan trong rom 0. Phuong phép nay ¢6 thé 1am gidm thdi gian xir 1y
xudng khoang 24 gid ké ca 3 - 4 gid thoét khi sau xir 1y.

- Xir 1y bing amoniac 16ng:

Amoniac 16ng ¢6 thé sir dung dé xir Iy rom theo mot s6 cach khiac nhau. Thong
thudng né duge bom vao dong rom phl kin qua mot éng dan. Nudc amoniac ciing ¢6 thé
cho chay tir phia trén déng rom xuéng va amoniac s& béc hoi tl tir va thim vao rom.

Xir 1y bang amoniac khi hay 16ng déu 16 ra ¢6 hiéu luc t6t: lam tang ty 1€ tiéu ho4,
tang NPN va lugng thu nhan. Tuy nhién né doi héi phai ¢6 cdc binh chita chiu 4p luc va
céc trang thi€t bi ha tang t6t. X ly amoniac ciing gay 6 nhiém méi trudng do NH, théi
vao khong khi. Trong mot s6 trudng hop ¢6 thé sinh déc t6 (4 - metyl imidazol) néu xir
1y amoniac & nhiét do cao va nguyén liéu ¢é nhiéu dudng.

* Xiz Iy bdng uré
Thue chat xir 1y bing uré cling 1a xit 1y bang NH, mot cdch gidn tiép vi khi cé nudc
va ureaza clia vi sinh vt thi uré s€ phan giai thinh amoniac.

urease

CO(NH,), + H,0 ——— 2NH, + CO,

Cdc nha nghién ciu cho rang: trong thuc t&¢ san xudt hién nay thi 14y NH, tir uré
‘bang qud trinh 0 u6t rom hay cdc thitc dn théo khéc 1a phuong phép don gidn va thuan
tién hon cd. NaOH va NH; lam cit mach lién két gilta lignin v6i cdc thanh phén khéc
ctia mang t€ bao nhu cellulose, hemicellulose va protein. Mot phin hemicellulose tr&
thanh hda tan trong nudc va céc cau tric von khong thé tic dong t6i trd thanh dé dang
chiu tdc dong cua enzyme vi sinh Vat.

Ureé ¢6 thé sir dung dé xir 1y rom chi yéu theo hai c4ch sau:

- Trén quy mo6 cong nghiép, rom tron véi uré két hgp véi viée nghién va déng
thanh banh.

- Trén quy mo6 néng hd rom duge tron vdi uré réi i trong cac hio, hé hay cdc bao bi
dugce nén chat va gii kin khi.

Khi x1r Iy rom bang uré cin dam bao cic diéu kién sau:

- Lidu lugng uré sir dung bang 4 - 5% so v6i VCK cia rom.

- Lugng nude st dung cén ddm blo cho d6 4m cla rom sau khi tron nidm trong
khoang 30 - 70%. Néu qua it nudce thi s& kho trén déu va nén chit. Néu thém qué nhiéu
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nudc s& lam mat uré do nudc khéng ngdm hét vio rom ma troi mat va dé gay moéc.
Trong thuc t& ¢6 thé ding 6 - 10 lit nuéc/10kg rom kho.

- C4c tdi hay hé O phai duge nén chat va dam bao kin khi dé khéng cho amoniac
sinh ra bi lot ra ngoai lam mat hiéu lyc xir Iy va rom s& bi méc.

- Thoi gian 4 tuy thuge vao nhiét do moi trudng. Néu nhiét do khong khi cao thi qué
trinh amoniac hod s& nhanh, lanh thi chdm lai. N&u nhiét do trén 30°C thi thoi glan g it
nhit la 7 - 10 ngay, 15 - 30°C phdi { 10 - 25 ngdy, 5 - 15°C thi phai & 25 - 30 ngay.

Phuong phdp xir 1y bang uré an toan hon phuong phép xir Iy bing amoniac léng hoic
kh{. Hon nifa, uré ré hon NaOH va NH; va rdt sdn vi n6 1a phan bén cho cay trong. Mit
khéc, uré la chat ran nén dé van chuyén va sir dung. Tuy nhién, phuong phdp nay van cé
nhitng kho khan nhu: NH,; chi duge gidi phéng khi ¢ enzyme urease va enzyme nay chi
hoat dong trong dicu kién nhiét d¢ vk d6 4m nhat dinh. Nhiét do va d6 4m cao 1a diéu
kién thuan l0i cho enzyme nay hoat déng. Do dé, xit Iy uré chi thich hop cho cdc nude
nhi¢t d6i. Bén canh d6, mac di x{r 1y uré b8 sung NH, cho vi sinh vit da co, nhung day
van 1a cdch b6 sung dét tién bdi vi lugng uré cdn ding dé ddm bao xi 1y ¢6 hiéu lyc it
nhat cao gép 2 lan so véi nhu cdu cha vi sinh vat da cd. Thém vao dé, & cic nude dang
phdt trién do trg cfp néng nghiép ngdy cang giam nén gia uré cé xu huéng ting lén.
Vige dp dung phuong phép nay ¢6 thé sé mang lai hiéu qua kinh t& khong cao néu gii
uré cao. Do d6, viéc ding thém mot chat kiém khac ré hon (nhu voi ching han) ket hop
VOl mot mc uré thap c6 thé mang lai hiéu lye t6t hon va bén vitng hon vé mit kinh t&,

Phuong phdp xir Iy rom biing uré:
Hoa tan [ugng uré theo cdc ty 1¢ thich hop, thudng 4 - 5%. Vi du, xir Iy bang dung
dich uré 4% thi hoa tan 4kg uré trong 100 lit nudc, trén déu véi rom da cit ngan 4 - 5cm

sau d6 cho rom da xi 1§ uré vao tii nilon, han kin va & trong 21 ngay 1a ¢6 thé cho gia
stic an (xem phén sau).

Bdng 63. Anh hudng cia xit Iy rom bing dung dich uré 4% dén thanh phén
dinh dudng cua rom

Loai thirc an VCK (%) Protein thd (%) Xo thd (%) TDN (g/kg) ME (KCal/kg)
. 81,0 4,2 26,7 369 1346,7
Rom chua d
100 5,2 333 456 1664,4
Rom U uré 4% 56,8 6,4 18,1 262 956,3
100 11,3 31,9 462 18863
Xir Iy bang voi

Trong 56 cdc chét khdc c6 thé dung dé kiém hod rom thi véi (Ca (OH),) hay CaO
dang dugc quan tam nhi€u nhdt. C6 hai hinh thic xir Iy bing voi:

- Ngam rom trong nudc voi: Tuong ty nhu xir 1y véi NaOH.
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- U rom v6i voi: rom duoc tron déu véi 4 - 6% voi (Ca(OH), hoac Ca0), nudc (40 -
80kg/100kg rom} va i trong 2 - 3 tudn.

Viéc diing voi xir 1y rom ¢6 cde uu di€m 12 voi 1€ tién va sin c6, b sung thém Ca
cho rom, an toan va khong gay 6 nhiém méi trudng. Tuy nhién, vi voi 12 kiém yéu nén
tdc dung xir 1y khong cao néu ngam nhanh. Hon nita, v6i khé hod tan va khong béc hoi
nén khé tron déu trong nguyén lidu xir 1y va khi x{r 1y v6i rom dé bi méc, do vay lugng
thu nhan khéng 6n dinh.

Xit 1y két hop uré vaoi voi:

Theo Van Soest (1994) viéc két hgp diing uré va véi s& dem lai hiéu qua 16t hon
dung riéng voi hodc uré. Khi dung CaO két hop vSi uré thi uré c6 thé duge phan giai
nhanh hon va tang su phan ting giita NH, véi rom. Viéc két hgp nay sé con cho phép bé
sung ca NPN va Ca cling mot lic, ciing nhu chéng duge méc, trong khi gidm duge lugng
N va Ca du so v6i xir Iy bang uré hay bang voi riéng 18. Céc nghién citu trong phong thi
nghiém, cdc dénh gid in-sacco, in-vivo va cdc thi nghiém nudi bd sinh trudng bang rom
xtr 1y bang uré két hgp v6i v6i da duge ti€n hanh & Viét Nam va cho k&t qua rat tot
(Nguyén Xuan Trach, 2000). Quy trinh xir 1Y rom béng uré k&t hop véi voi dp dung cho
nong ho dugce trinh bay cu thé & phan duéi day.
1v. CHE BIEN PHU PHAM LAM THUC AN CHO TRAU BO

4.1. Xir Iy rom kho vé6i uré va voi

Nguyén liéu:

C6 thé x{r 1y theo mét trong cdc cong thirc sau day:

1) Rom kho 100 kg, uré 4 kg, nude sach 70 - 100 1it.

2) Rom kho 100 kg, uré 4 kg, voi t6i 0,5 kg, nude sach 70 - 100 lit (néu gia uré ré).

3) Rom kho 100kg, uré 2,5 kg, voi 16i 2 - 3 kg, nuée sach 70 - 100 lit (néu gid uré dat).

H6 1 va dung cu:

C6 ba loai hd 0: ¢6 ba véach, ¢é hai vach canh nhau hodc ¢6 hai vich d6i dién. N6i
chung, cin t&i thiéu hai vich d€ nén rom cho chat. Nén ¢6 thé 1a ximang, gach hay 16t
nhi€u 14 chudi hoac nilon. Dung tich hé 1 phy thudc vio s& lugng rom cin 4 dé dép ing
nhu cdu cua gia siic.

Néu khéng 1am hé 0 ¢6 thé 4 rom trong tidi nilon (bac dung phan dam) 16ng trong
bao tai dira (100kg rom can 10 - 12 bao tai difa).

Ciéc dung cu khic gém: 1 chiéc chau to hay vai sanh 1 cdi dé hoa tan uré, voi, x6 tén
2 - 3 chiéc, 6 doa (dé wSi cho déu), nilon, d4y nilon.
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Cdch u:
- Uré va voi duoc hoa tan vao nuéce cho tan déu.

- Néu 0 trong hé thi rdi timg I6p rom méng (20 cm) réi twéi nude uré/voi sao cho
déu rom, dao cho ngdm nudc ure, diing chan nén chat, i lai ti€p tuc 16p khidc nén chat.
Sau khi xong phti bao nilon 1én trén sao cho that kin, khong dé khong khi nudc mua &
ngoai lot vao va khi amoniac & trong bay ra.

- Néu @ trong tdi thi trén san sach hay trén tdm nilon trii timg I6p rom day khoang
20 cm. Sau dé tudi nudc da hod tan uré vi voi cho thdm uét déu tat ca cac l6p rom
{(khong d6i qud nhi€u lam thira nudc uré gay lang phi). Tiép theo, 16p rom méi duge pha
1én va lai tudi déu cho dén khi lam dm hét luong rom can xit 1y. Cic 16p dudi nén tuéi it
hon céc 16p trén vi phin nuéc du thira s& thim xudng cic 16p dudi. Sau khi rom dugc
tudi deu cho chiing vao cdc bao tai dita, nén that chat réi bude chit. Bdo quéan céc bao tai
nay ¢ noi sach s€, trdnh ndng, mua, 4m udt.

Cdch cho dn:

- Sau khi 0 2 - 3 tudn (mba He) hoic 3 - 4 tuéin (mia Pong) c6 thé sir dung rom ra
cho trau bd an. Lay vira du luong rom cén thiét cho timg bita, day kin hé @ hoéc budc kin
bao nilon lai.

- Rom 0 ¢6 chat lugng t6t ¢6 mau vang dam, mii ure, khong c6 mii méc, rom
dm, mém.

- Néu trau bo chua duge an thic 4n 0 u re truée do, phai tap cho ching an, ldc ddn
vGi s6 luong it va trén véi céc loai thic an khéc sau d6 tang ddn s6 lugng. C6 thé 1y
rom U ra, phoi trong mét chimg 1 giy dé bay bét mii, cho rom 1 vao mang sach s€ trén
thém cé xanh, hoic mot it thitc an khédc nhu : cam, bot ngo, bot sin, ri mat hay khoai
lang toi lén trén rom dé hap dén trau bd, lam nhu vay khoang vai ngay. Khi trau bd dn

quen rom 1, luong an vao nhiéu hon so véi khi chwa 4, néu cho an trong miia Péng thi
hién qud s& 6t hon.

4.2. Rom u tuoi véi ureé

Viéc G rom tuoi ¢6 nhiéu vu diém hon G rom kho, vi:

- Rom tuoi ¢6 gid i dinh dudng cao hon rom khé do trong qua trinh phoi kho, moét
$6 chat dinh dudng trong rom bi mét, ty Ié tiéu hod rom twoi cao hon rom khé.

- Rom tuoi ¢é ty 1¢ nudc cao, khi 0 khéng cdn hod uré vao nuédc mi cé thé rai uré
truc tiép lén rom timg 16p.

- U rom tuoi véi uré dam bio gid tri dinh dudng ctia rom, it hao tdn chét dinh dudng.
Nguyén liéu

Lugng uré dung i khodng 4% vat chat khé clia rom, can ¢t vao ham luong nudc cia
rom khi dem 0 dé€ tinh todn lugng uré cho phu hop, né€u rom méi 14y sau khi thu hoach
thi d6 4m thich hop (> 50%), nhung néu rom da dé kho phai vdy them nudc.
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Ho'u

H6 G 1am giong nhu 0 rom khé véi ure, do khi G rom tuoi s6 lugng thudmg nhiéu hon
do sau khi thu hoach nén kich thudc hé G ¢6 thé 16n hon.

Cdch u

- Cho rom vao hé 0, trén méi 16p rom day thi rai mét 16p uré (cn tinh cu thé dé dam
bao ty ¢ quy dinh), lam nhu vay cho dén khi ddy h&. Do rom con tuci nén doi hoi phai
nén that chat va phi nilon that kin dé trdnh mét uré va hao tén c4c chat dinh dudng.

Chii y:

+ Khi @ rom tuoi cdn luu §: Do rom cdn tuoi non ¢ nhiéu dudng glucose nén néu
dm d¢ thap (rom di khé 1 phdn nhung khong thém nudc) va nhiét do cao (cho rom vio
hé 4 lic trua ning) thi doc t& 4 - methy! - imidazol s& duge hinh thanh do phan tng giita
glucose va NH, phan gidi tir uré, c6 thé gay déc cho bo.

+ Gia stic cho an rom 0 tuoi cling twong tu nhu rom khd duge G véi uré /voi nhu trén.

4.3. Phuong phap lam banh da dinh dudng
Nguyén liéu:

Uré: 10 kg

Ri mat: 45 - 50 kg
Ximang: 2kg

Bot dat sét : 4kg
NaCl: 0.5 kg

Bot sdn hay cam gao: 5 kg
Chat dén nhi€u xo: 20 - 30kg (nhw v lac, day lang, day 14 lac kho hay rom
kh6 bam nhd).
Dung cu: Chau to, x4 tén, khuén déng gach, chay gia, can, nilon.
Cdch lam:

+ Budc 1:

- Trén uré, mudi an vio ri dudmg cho déu (hén hop 1)

- Tron déu céc chat con lai va phu gia véi nhau (hén hop 2)
+ Bude 2:

Trén déu hai hén hop trén vao nhau, sao cho ching vita do két dinh. Chi y dén d6
4m bang céch ding tay nim lai, n&u thdy tac duge hinh trong ldng ban tay, khi buéng ra
khong bi 1d 1di 1a duge. Néu qud nhdo cho thém mot it chat don nhiéu xo. Néu qué kho
cho thém mot vai kg ri mat. Sau khi ron xong phai G déng trong thdi gian 1 - 2 tiéng
déng hé, réi mdi déng thanh céc banh nhd.

116



+ Budce 3:

- Dung khuon déng gach thi cong hoac khuén déng gach xi hay x0 t6n hong d&
dong banh. '

- Diing chay g6 nén that chét nguyén liéu vao khuén dé k&t dinh (61,

- Phoi kho banh dinh dudng trong béng mit 5 - 7 ngly & noi cao rao sach s&, sau dé
mdi sit dung cho trau bo.

+ Budc 4: Sit dung cho trau bo an.

- Dat banh dinh dudng vao noi cao rdo sach s& trong chuéng trau bd (trénh dé nude
mua hay phén, nudc ti€u gia siic tron 14n vao).

- C6 thé dat trong ré hoac dung cu khic va treo vao phia dau trau bd, ngang véi tim
mdm clia chitng d¢ trau bd dé 1i€m hoic an.

- Chi cho mét binh dinh dudng vao ré, khi nao an hét méi cho an binh mai.

- Mot trau bd hang ngay c6 thé an duge tir 0,4 - 0,6kg banh dinh dudng nay.

- Cén cho dn banh dinh dudng lién tuc.

- Tuyét d5i khong hoa tan banh dinh dudng vao nude dé udng vi uré trong banh dinh
dudng s& hoa tan vao nudc 1am gia sic ngd doc uré cé thé gy chét trau bd dot ngot.

- C6 thé sl dung bénh dinh dudng trong vong 2 - 3 thdng ké& tir sau khi san xuat.
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Chuong VIII
TIEU CHUAN VA KHAU PHAN

Mai loai gia siic khdc nhau cdn nhu c4u céc chét dinh dudng khdc nhau tuy theo dac
diém riéng cla timg loai, giéng. Trong timg lodi, gidng tuy theo giai doan phat trién ma
nhu cdu dinh dudng khdc nhau. Can d6i cdc chét dinh dudng cén thiét trong khdu phin
so véi nhu cdu clia gia stic 14 bién phdp rat quan trong nham tang nang suit va hiéu qua
trong chin nudi.

I. KHAI NIEM
1.1. Tiéu chuin an

Tiéu chuin dn duge xdc dinh dua trén nhu cdu cic chit dinh dudng (phan nay di dé
cép trong hoc phdn Dinh dudng gia stic). Nhur di biét, nhu cdu dinh dudng 1a khéi luong
chat dinh dudng ma con vat cin dé duy tri hoat dong sdng va tao san pham (ting trong,
ti€t sita, cho tritng...) trong ngay dém.

Tiéu chuin duoc xdy dung trén co s& nhu ciu. Vi vay, ¢é thé khii niém tiéu chuin
an 1a khéi lugng cic chit dinh dudng (duge tinh bang don vi khéi lugng hodc tinh bing
phan tram trong thdc an hon hgp) ma con vat yéu ciu trong mot ngay dém. Tiéu chuin
an c6 thé hiéu nhu sau:

Tiéu chuidn an = Nhu ciu + S6 du an toan

S6 du an toan la s§ lugng chat dinh dudng cin thém vao ngoai nhu cdu cha gia sic
dugc xdc dinh thong qua cdc thuc nghiém. Trong thuc t&€, xdc dinh nhu cau dinh dudng
dugc ti€n hanh trong phong thi nghiém (on - station) véi nhiéu c4 thé va gia tri thu duge
12 trung binh s6 hoc cla cdc quan sit. Gid tri vé nhu ciu dinh dudng (vi du: 14,7 MJ
ME) la gia tri trung binh cha cdc gia tri thu duge trén hodc dudi gia tri trung binh néi
trén (cé thé 12 - 16 MJ ME). Cé nghia, néu 4p dung gid tri trung binh trén dé xdc dinh
nhu cau thi mt s vat nudi khong dip ing nhu cdu chit dinh dudng (nhiing quan sét
trén 14,7 MJ ME). Do d6, ngudi ta mdi sit dung khéi niém s6 du an toan.

Tiéu chudn an duge qui dinh bdi mot s§ chi tiéu co ban, nhing chi tiéu nay phu
thudc vao su phat trién chan nu6i ca méi nude.

1.2. Noi dung tiéu chudn an

- Nhu cdu ning lugng: Biéu thi bang KCal (MCal) hay kJ (MJ) cia DE, ME, NE

tinh cho mét ngdy dém hay tinh cho lkg thiic an. Khi nhu cdu nang lugng tinh trén lkg
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thi goi la mat d6 nang lugng hay miic nang lugng. Vi du: nhu cdu cho lon thit la 3200
KCal ME/kg, thi hiéu 12 mat do nang lugng trao déi 1a 3200 KCal.

- Nhu cau protein va axit amin: Nhu céu protein c6 thé thé hién bing khéi lugng (g;
kg) cho mét ngay dém hay ty 1& (%) protein thé hay protein tiéu héa trong khau phan.
Axit amin cling dugc tinh theo kh6i luong (g) cho mét ngay dém hay ty 1& (%) so véi VAt
chit kho hoac ty 1€ (%) so véi protein. Mot s& nuée (Anh, My, Australia..) da sir dung
axit amin tiéu héa toan phan hoac tiéu héa hoi trang (1y 1¢ tieu héa biéu kién hoac ty lé
tiéu héa thuc) dé biéu thi nhu cdu axit amin cho lon va gia cdm.

- Nhu cdu m@ va axit béo: Nhiéu nudc di sir dung cdc axit béo thiét yéu trong tiéu
chuén an clia vat nudi (Anh, M§, Australia..).

- Nhu cdu cdc chit khodng:

+ Khodng da lugng: Ca, P, Mg, Na, CLK, S (g/con ngay hoac% TA).
+ Khodng vi lugng: Fe, Cu, Co, Mn, Zn.. (mg/con ngay).

- Nhu cz‘iﬁ vitamin: A, D, E (UI), VIM nhém B, C, K (mg); B, (ug).

Vi du: Tiéu chufin an cia lgn ndi nuéi con gidng noi 6 trong luong 81 - 90kg cho 1
ngay dém (TCVN):

ME (KCal) : 8.621 hoac 36 M] ME NaCl: 15,8g

Chat kho: 2,67kg Fe: 367 mg
Protein tho: 453g Cu: 37 mg

Protein tiéu hoa:  336g Zn: 158 mg
Xo thé (g): 187g (khong vugt qué) Mn: 143 mg
Ca: 21,4g Co: 5,6 mg
P: 17 ,4g I: 1,1 mg

1.3. Khau phin an

Dé hién thj tiéu chudn an bing cdc loai thitc 4n cu thé thi ngudi ta sir dung khii
niém “kidu phdn an”. Khdu phén &n 13 kh6i lugng cic loai thic an cung c4p cho con vit
dé thod man tiéu chufn an. Khdu phin an duoc tinh bing khéi lugng trong mét ngay
dém hoéc ty 1¢ phan tram trong thic an hén hop.

Vi dy, d€ ddm bao titu chudn an cho lon ndi ¢6 khéi luong 80kg: nang lugng 7000
KCal ME; protein tiéu hod 308g; Ca: 16g; P: 11g; NaCl: 11 g, nguoi ta thiét 1ap khdu
phan an nhu sau: 5kg rau lang; 1,5kg cdm loai 2; 0,45kg ngo; 0,1kg bot c4; va 0,2kg kho
d4u lac.

Nhu céu dinh dudng hay tiéu chudn an clia dong vat nuoi twong d6i 6n dinh nhung

khdu phdn thic an thay déi tuy thuéc nguén thic an cé thé ¢é & cic vung sinh thdi hay
khi hau khac nhau.
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IL NGUYEN TAC PHOI HOP KHAU PHAN

T6i wru hod khdu phdn hay cdn goi 1a 1ap khdu phin dé thoi man nhu cdu dinh dudng
ctta gia stic gia cdm véi gid thanh thap nhat 1a rit quan trong dé nang cao hiéu qua kinh
t¢ trong chin nuoéi. C6 hai nguyén tc dé 1ap khdu phan 14 khoa hoc va kinh té.

2.1. Nguyén tic khoa hoc

+ Khéu phin an phai ddp dng ddy dii nhu cu dinh dudng, thoad min dugc tiéu chuin
an. Dam bao dugc su can bing céc chdt dinh dudng: axit amin, khoang, vitamin...
+ Khai lugng khdu phén an phai thich hop véi sitc chia cla bd mdy tiéu hod.

D¢ khong ché khéi lugng khdu phén an ngudi ta ding lugng thic in (% vat chat
kho) c6 thé thu nhén tinh theo ty 18 khéi lugng co thé.

- Tréu bd thit: lugng vat chat kho c6 thé thu nhan dugc 1a 2,5 - 3,0% khéi lugng co
thé (W),

- Bo sira: lugng vat chét kho c6 thé thu nhan duge: 2,5% W + 10% san luong sifa.
Maét do nang lugng cha khau phén:

Téng nhu cdu ME (KCal, MCal)

Tdngkg VCK cha khdu phin

ME (KCal, MCal/kg VCK) =

- Lon: lugng vat chét kho ¢6 thé thu nhan dugc 12 2,5%W.
- Ngua: lugng vét chat kho ¢é thé thu nhan dugce 12 2%W.

2.2. Nguyén tic kinh té&

Khau phdn an phai c¢6 gid ca hop 1y va ré. D& khdu phan thic an vira dam bao nhu
cau dinh dudng cho dgng vat vira t6i uu vé mat kinh t& cho ngudi chan nuéi khi lap khéu
phan phai chi ¥ cic van dé sau day:

+ Tinh san ¢6, chat lugng va gid ca clia nguén nguyén liéu thic an.

+ Dic tinh sinh hoc, tinh nang san xudt va ning su4t, tudi cla gidng.

+ Muc tiéu nudi dudng dong vat (nudi 14y thit, tring hay lam giéng...).

+ Dic diém co ban ctia hé théng nuoi dudng, an tu do hay han ché.

+ Nhiét do, d6 dm clia méi trudng nuoi dudng...

III. PHUGNG PHAP XAY DUNG KHAU PHAN THUC AN CHO VAT NUOI

Mudn x4y dung khau phén 4n cho vat nudi mot cach khoa hoc va hop ly chiing ta
cn biét:

- Tiéu chudn an cia gia sic gia cdm vé cic chit dinh dudng nhw: ning luong,
protein, axit amin, ham lugng xo, khodng...
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- Thanh phén hod hoc va gid trj dinh dudng, gid ca clia cic loai thic an du kién s& sit
dung trong khau phan (chil ¥ gi6i han t6i da% clia timg loai nguyén liéu). Gii ci cla cac
nguyén li¢u Jam thitc an ¢6 thé tinh cho kg hay cho 1.000 KCal nang lugng (tiéu hod
hay trao d61) va 100 gam protein thé trong thic an.

3.1. Phuong phap tinh toan don gian

Phuong phdp nay dp dung tinh todn cho cdc khdu phén thiic an chi bao gdm mot
val nguyén liéu va yéu cau tinh mét vai chét dinh dudng chd y&u trong khiu phan.
Cdc phuong phap kinh di€n duge sit dung dé xay dung khdu phin nhu: Phuong phap
thir - sai(trial - error), phuong phdp hinh vuéng Pearson, phuong phap lap phuong
trinh dai s6.

Bdng 64. Khuyén cdo gidi han t6i da sit dung nguyén liéu trong khdu phdn lon
va gia cdam (kg/100kg khdu phdn)

Nguyén liéu Lgn thit ¢b trong lvang (kg) Lgn nai sinh san

5-10 11-20 21-50 51 -100 | Mang thai | Nudi con Ga,d vit
Ngd 50 50 50 65 50 50 70
T4m gao 50 50 50 65 50 50 70
Cam gao 10 20 30 45 50 40 20
Sin 0 20 30 45 30 30 30
Cam my 10 15 25 45 50 40 20
Laa 5 10 15 10 15
Bo&t b 4 4 4 4
Bétca 10 10 8 5 8 10
Boét ca man 0 0] 8 10 7 6
Bt thit 5 5 3 5
Bot mau 3 3 3 3
Khd dau tuong 25 25 15 15 15 15 35
Pau tuong hat 25 25 15 10 10 15 25
Khé dau lac 0 0 10 10 10 10
Khé dau dia 4] 0 5 5 5 5
Bét sira 15 15
D4u, chit béo 4 4 5 5 5 5 5

Ngudn: La Vian Kinh, Thic an chin nuéi s6 2/2004.

Céc phwong phdp ¢é chung cdc buée nhu sau:
Bioe 1

Xéc dinh nhu cdu dinh dudng, tiéu chudn cho gia sic, gia cdm. Nhu cdu dinh dugng
theo tiéu chudn Viét Nam (TCVN) hoac tham khio tiéu chufin NRC (M§), ARC (Anh),
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tiéu chudn cia Nhat Bin, Ha Lan, An bo... phil hop véi khi hau va cic viing sinh thii

khdc nhau; pht hgp v6i cdc giéng gia siic gia cAm va timg giai doan sinh truéng phat
trién clia con vat.

Buoe 2:

Chon lya cdc nguyén liéu thic an dé 1ap khau phdn an. Phai bi€t gi4 tri dinh dudng
va gia thanh cdc nguyén liéu thic dn dé. Nguyén liéu thic an phai bio didm chat lugng
tét va phai phii hop véi tiing loai gia sic, dam bao tinh ngon miéng clia con vat.

Bitoe 3:

Ti€n hanh lap khdu phdn. Phuong phédp nay thudng theo cdc budc chinh sau day:

- Xdc dinh khéi luong cdc loai thic an b6 sung nhu khodng vi lugng, premix
vitamin... Cic loai thtic an nay thudng chiém ty 1¢ thip trong khdu phan (bang 64).

- An dinh khéi lugng mot s6 loai thic an giau protein hodc thic &n giau ning lugng
(tham khao khuyén cdo & trén).

- Trén co s& thitc an di &n dinh tinh todn khéi lugng cdc loai thic an con lai. Ta cé
thé xdc dinh khoi lugng cha timg loai thifc an nay bing 2 phuo‘ng phap: phuong phép

dudmg chéo Pearson hodc phuong phép dung phuong trinh dai sé6.

- Tinh todn gia tri dinh dudng clia khau phan du kién.

- Diéu chinh va bd sung. Dya vao tiéu chudn an dé diéu chinh va bd sung céc chat
dinh dudng cho phil hgp v6i nhu cdu con vat

Vi du, phoi hgp khdu phan thic in cho ga dé theo phuong phdp dudng chéo Pearson.

Xdc dinh cong thifc sdn xuat thitic an hdn hop cho ga dé, yéu cdu lkg thic an hén
hop ¢6: néang lugng: 2750 - 2800 KCal ME; protein thé: 16%; lysine: 0,8%; methionine:
0,3%; Ca: 3,5%; P: 0,8 - 1%; NaCl: 0,5%.

Cédc nguyén li¢u thitc in bao gom: ngé vang, cam, bot cd, dau tuong, kho lac, bot so,
bét xuong, premix khodng va vitamin, NaCl, DL - methionine, L - Lysine {bing 65).

Bdng 65. Gid tri dinh dudng cia nguyén liéu thirc dn

Thifc &n ME (KCal) | Protein (%)} Ca (%) P (%) Lys {g/kg) Met {g/kg)
Ngd vang 3321 8.9 0,22 0,3 2,74 1,7
Cam gao 2527 13 0,17 1,65 5,55 2,49
Bot ca 45 2319 45 5,00 2,50 225 7,25
D4 tuang 3350 39,25 0,23 0,63 24,00 543
Kha lac 2817 45,54 0,18 0,53 16,34 5,45
Bot xuang - - 240 16,0 - -

Bot so - - 33,0 - - -
Lysine - - - - 88,0 -
Methicnine - - - - - 99,0
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An dinh mt s nguyén liéu trong thitc dn hon hop cho ga dé (%)
-Botcd : 5 - Premix: 1
- Bot so: 8 - NaCl: 0,5
- Bét xuong: 1
Téng sd: 15,5
Xem xét vé khoi lugng: dé phdi hop cho 100kg thic an da cé 15,5kg thic an &n

dinh, s6 lugng cdc nguyén liéu khic cdn phdi hop 1a (100 - 15,5 =) 84,5kg ti 4 nguyén
liéu 1 ngo, cam, kho lac, dau tuong.

V& protein: protein di c6 trong Skg bot cd 1a (Skg x 0,45 =) 2,25 kg; Vi vay, luong
protein cén lal trong cac nguyén Liéu khdc 1a (16 - 2,25kg =) 13,75 kg. Nhu vay, trong
84,5kg thic an cla 4 nguyén liéu cdn lai phai ¢ 13,75kg protein nghia 1a ham luong
protein thd la (13,75 x 100/84,5 =) 16,27%. Thuc hién budc tiép theo:

Chon cdp ph6t hop: chon cap phéi hop nham théa man ham luong protein (16,27%).
C6 2 cach chon cép la:

¢ 1 loai thirc an gidu nang luong + 1 loai thitc an gidu protein, hay
4 | cap thic dn giau ning lugng hodc 1 cap thic an giau protein.

O vi du nay, gia st chon cdch 2 (1 cdp thic an giau nang luong va 1 cap thic an
giau protein)

o Cipl:(ngd +cim) véity 1e 3:1; thi gid tri | 0 41,35
protein tho 1 (8,9 x 3 + 13)/4 = 9,93% N y 2?/

» Cap 2: (dau tuong + kho lac) vdéi ty 1é 2:1, thi e N
gid tri protein tho 12 (39,25 x 2 + 45,54)/3 = | 25,08 6,347
41,35%. |

Khi ¢6 2 cap nay thi tién hanh két hgp véi nhau theo cdch 1 (1 thic an gidu ning
luong - ¢ap 1 va 1 thitc &n giau protein - ¢dp 2) theo hinh thitc 6 vuéng Pearson.

Goi x la s6 phan clia hon hop cép thi 1 két hop véi 1 phan hén hop 2 (cap 2) dé c6 1
HHTA ¢6 16,272% protein, ta ¢é phuong trinh sau :

25,075-6,347x=0
x = 25,075/6,347=395. -

(Két hop 3,95 phan hén hop 1 va 1 phan hén hgp 2 s€ ¢6 4,95 phin hdn hop 3 ¢6
pr% 16,272%).

Quyra% : HH 1 (Cap1):3,95/4,95 x 100 = 79,8%
HH 2 (Cap 2): 1/4,95 x 100 = 20,2%
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Tinh cu thé :
HH 1 (Cap 1): (Ngd + Cam) vSityle3: 1
Cap 2: (Pédu tuong + Kho lac) voityie 2 :1

Tinh theo%: trong 84,5 kg
Ngé . 59.85% 50,57 kg
Cam: 19,95% 16,86 kg
Dau tvong : 13,47% 11,38 kg
Kho lac : 6,73% 5,69 kg

Keét qua : Cong thitc hdn hop nhu sau (%):

Nga: 50,57 Bot so: 8
Cam: 16,86 Bot xuong: 1
Pau trong: 11,38 Premix K/VTM: 1
Kho lac: 5,69 NaCl: 0,5
Bot ca: 5

* Diéu chinh va b6 sung

Két quéd kiém tra gid tri dinh dudng cha cong thic thitc in hén hop trén dap ing di
nhu céu dinh dudng cho ga dé (tinh toan bo gid tri dinh dudng cta lkg thirc an, sau dé
so sanh véi tiéu chufin néu thira hay thiéu s& diéu chinh va bé sung dé dat ding nhu tiéu
chudn cla khdu phan phéi phdi hop).

3.2. Sir dung phidn mém trén may vi tinh

Hién nay, nhiéu phdn mém lap khau phan thitc an vat nudi di duoc ing dung nhim
nit ngdn duge thoi gian tinh khi nhu cdu dinh dudng ngay cing cé nhiéu chi tiéu hon.
Mot s6 phan mém nhu UFFDA, Brill for Window, Feedmania, FeedLive, Format... dang
duge sir dung.

T6i uu hod khiu phan thitc &n hay cdn goi 1a lap khdu phan véi gia thanh thap
nhat 1a cong viéc rét quan trong cha cdn bo k¥ thuat trong cac nha mdy thic an hay
céc trang trai chan nu6i. D€ khiu phén thic an dugc 1ap mot cdch ti wvu nhim thoa
man nhu ciu dinh dufng cha gia sic gia cdm va gid thanh ré nhat cén cdc thong s8
dau vio phai chudn xdc. Néu ¢ may tinh hién dai vdi cdc phdn mém 14p cong thic
chuy€n nghiép nhung cic thong s6 ddu vao (input data) khong chuin xdc thi két qua
ddu ra khong cé gid tri. Cdc bude co ban cla qud trinh 14p khau phdn trén mdy vi
tinh nhu sau:

124



Buoe 1: Nhap céc dir lieu vé cic chat dinh dudng

Birge 2. Nhap cdc dir lieu vé nguyén liéu (bao gom tén nguyén liéu, ma s6, gid thanh
tinh cho 1 kg, gid tri dinh dudng tinh theo phan tram hay s6 tuyét doi)

Bucge 3: Nhap cdc dif liéu vé nhu cdu dinh dudng cha khéu phan

Buoc 4: Nhap céc dit lieu vé gidi han sir dung nguyeén ligu trong khéu phin

Tuy theo nhu cdu dinh dudng va kha nang thich ting cha gia stic gia cam v6i timg loai
nguyén liéu, tinh ngon miéng, gid ca clia nguyen liéw ma c6 gi01 han st dung khac nhau.
Phai chd ¥ su can déi dinh dubng cha khiu phdn va 1y 1¢ bd sung céc chat khic nhw:
premix khodng, vitamin, men tiéu hod, chat tao mau, chat chong oxy hod, chat chéng
moc, chit bao boc hap phu déc t6...

Bute 5: Lénh cho mdy tinh chay va in két qua
Buoc 6: Kiém tra, ddnh gid hiéu qua ctia khéu phén,

Sau khi san xudt thic an theo cong thitc da tinh todn, phai phan tich dé kiém tra lai
gid tri dinh du&ng clia khéu phan hoic qua nu6i dudng dé dinh gid.
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PHAN PHU LUC

I. TIEU CHUAN AN CHO GIA SUC NHAI LAI

Phu lue 1. Nhu cau céc chit dinh dudng cua bd due giong

(khéi lugng tir 300 - 800 kg, tang trong: 0,5 - 2,5 kg/ngay; NRC, 1996)

Khai lugng bd (kg) 300 400 500 600 700 800
Nang lugng thuén duy tri (MCal/ngay) 6,38 7.92 9,36 10,73 12,05 13,32
Protein trao d8i (g/ngay) 274 340 402 461 517 572
Canxi {g/ngay) 9 12 15 19 22 25
Phdt pho (9/ngay) 7 10 12 14 17 19
Ning lugng thudn cho ting trong (MCal/ingay)
Tang trong (kg/ngay)
0,5 1,72 213 2,52 2,89 3,25 3,59
1,0 3,68 4 56 5,39 6,18 6,94 7,67
1,5 574 7,12 8,42 9,65 10,83 11,57
2,0 7,87 9,76 11,54 13,23 14,85 16,41
25 10,056 12,47 14,74 16,90 18,97 20,97
Nhu cau protein trac d8i cho tang trong {g/ngay)
Tang trong (kg/ngay)
0,5 158 145 122 100 78 58
1.0 303 272 222 175 130 §6
1,5 442 392 314 241 170 102
2,0 577 506 400 299 202 109
2.5 710 617 481 352 228 109
Nhu céu canxi cho tang trong (g/ngay)
Tang trong (kg/ngay)
0.5 12 10 9 7 8 4
1.0 23 19 16 12 9 6
1,5 33 27 22 17 12 7
2,0 43 a5 28 21 14 8
2,5 53 43 34 25 16 8
Nhu cdu phét pho cho ting trong (g/ngay)
Tang trong (kg/ngay)
0.5 5 4 3 3 2 2
1,0 9 8 6 5 4 2
1,5 13 11 9 7 5 3
2,0 18 14 11 8 6 3
25 22 17 14 10 6 3
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Phu luc 2. Nhu cdu cdc chat dinh dudng ciia bo thit dang sinh truéng va vé béo
(tam véc vira va nho, khoi lugng: 200 - 450 kg, tang trong: 0,5 - 2,5 kg; NRC, 1996)

Kh&i lugng bé (kg) 200 250 300 350 400 450
Nang lugng thuan duy tri (MCalingay) 4,1 4,84 555 6,23 5,89 7,52
Protein trao ddi (g/ngay} 202 239 274 307 340 371
Canxi (g/ngay) 6 8 g 11 12 14
Phat pho {g/ngay) 5 6 7 8 10 1
N#ng lugng thuan cho tang trong (MCal/ngay}
Tang trong (kg/Mgay)
0.5 1,27 1,5 1,72 1,83 2,14 2,33
1,0 2,72 3.21 3,68 4,13 4,57 4,99
1,5 4,24 5,01 5,74 6,45 7,13 7,79
2,0 5,81 6,87 7.88 8,84 9,77 10,68
2,5 7,42 8,78 10,06 11,29 12,48 13,64
Nhu cau protein trao d8i cho tang trong {(g/ngay)
Tang trong (kg/ngay)
0.5 154 155 158 157 145 133
1.0 299 300 303 298 272 248
1,5 444 440 442 432 391 352
2,0 580 577 577 561 505 431
2.5 718 712 710 687 616 547
Nhu cau canxi cho tang trong (g/ingay)
Tang trong (kg/ngay)
0,5 14 13 12 11 10 9
1,0 27 25 23 21 19 17
1,6 39 36 33 30 27 25
2,0 52 47 43 39 a5 32
25 64 59 53 48 43 a8
Nhu cau phét pho cho tang trong (g/ngay)
Tang trong (kg/ngay)
0.5 ] 5 5 4 4 4
1,0 11 10 69 8 8 7
1,5 18 15 13 12 11 10
20 21 19 18 16 14 13
2,5 26 24 22 19 17 15
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Phu luc 4. Nhu cau vé ham lugng céc chét dinh dudng trong khiu phin cho bo sinh

trudng va bo vd béo hudng thit c6 trong lugng trudng thanh 540kg

(4p dung cho ca be sinh trudng, bd hau bi va bd trudng thanh; NRC, 1996)

Khai Khéilugng | Dy kign | Protein Ca P
lugng TDN NEm NEg thire &n ting thd o a o
bé | (%CK) |(KCalkg) |(KCallkg)| (kgehst | trong | (% chat “;::2)5' ";::}“t
(k) khéingay) | (kgingay) |  kho)
50 991 440 7.9 0,33 7.3 022 | 013
80 1344 770 8.4 0.91 102 | 036 | 019
300 70 1674 | 1057 8.2 1,38 13 049 | 024
80 1982 | 1344 77 1,72 158 | 061 | 029
%0 2291 1586 7. 193 184 | 072 | 034
50 991 440 8.4 0,33 74 021 | 0413
60 1344 770 8,9 0.91 0,7 034 | 0,18
327 70 1674 | 1057 8.7 1,38 122 | 045 | 023
80 1982 | 1344 8,3 172 146 | 056 | o027
90 2201 1586 7.6 1903 17 066 | 032
50 991 440 8.9 0,33 6,9 020 | 013
60 1344 770 9,5 0.91 9.2 032 | 0417
354 70 1674 | 1057 9.3 1.38 114 | 042 | 021
80 1982 | 1344 8,8 1,72 136 | 052 | o026
90 2294 1586 8,0 193 158 | 061 | 030
50 991 440 9.5 0,33 6.8 020 | 0,13
60 1344 770 10,0 0.91 8.8 030 | 0,18
341 70 1674 | 1057 9.8 1,38 108 | 039 | 020
80 1082 | 1344 9,3 1,72 128 | 048 | 024
90 2291 1586 8,5 193 147 | 056 | 028
50 991 440 8.9 0,33 6,6 019 | 012
60 1344 770 10,6 0.91 8.4 028 | 016
408 70 1674 | 1057 10,3 1,38 102 | 037 | o019
80 1982 | 1344 0.8 1,72 12 044 | 023
90 2291 1586 8,9 1.03 138 | 052 | 026
50 991 440 10,5 0,33 6.5 019 | 012
60 1344 770 11,1 0.91 8,1 027 | 015
435 70 1674 | 1057 10,8 1,38 9,7 034 | 0,19
80 1982 | 1344 10,2 172 13 | 041 | 022
90 2201 1586 0.4 193 13 048 | 025
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Phu luc 5. Nhu cau vé ham luong cac chét dinh dudng trong khau phan cho bo
sinh trudng va bo v6 béo huéng thit cé trong lugng trudng thanh 450kg
(dp dung cho ca bé sinh trudng, bo hiu bi va bd trudng thanh; NRC, 1996)

Khi Khéi lugng | Du kién Protein Ca p
Iwong TDN NEm NEg thic ﬁg ting tho . | (% chat | (% cnat
bo (kg) (% CK) | (KCal/kg) | (KCallkg) (k? ch‘at trgng ("o crlat khd) kha)
khd/ngay)} | (kg/ngay) khd)
50 991 440 6,9 0,29 71 0,21 0,13
60 1344 770 7.3 0,80 9,8 0,36 0,12
250 70 1674 1057 71 1,22 12,4 0,48 0,24
80 1982 1344 6,7 1,52 14.9 0,61 0,29
S0 2291 1586 6,2 1,70 17,3 0,73 0,34
50 591 440 7.3 0,29 7,0 0,21 0,13
60 1344 770 7.8 0,80 9.5 0,34 0,18
270 70 1674 1057 7.6 1,22 11,9 0,45 0,23
80 1982 1344 7.2 1,52 14,3 0,56 0,27
80 2291 1586 6,6 1,70 16,5 0,66 0,32
50 991 440 7.8 0,29 6,9 0,20 0,12
60 1344 770 8,3 0,80 92 0,32 0,17
295 70 1674 1057 8,0 1,22 11,5 0.42 0,21
80 1582 1344 7.6 1,52 13,7 0,52 0,26
90 2291 1586 7.0 1,70 15,9 0,61 0,30
50 991 440 83 0,29 6,8 0,19 0,12
60 1344 770 8,7 0,80 88 0,30 0,16
318 70 1674 1057 8,5 1,22 10,9 0,39 0,20
80 1982 1344 8,0 1,52 13,0 0,48 0,24
90 2291 1586 7.4 1,70 15,0 0,56 0.28
50 991 440 8,7 0,29 8,7 0,19 0,12
60 1344 770 9,2 0,80 8,5 0,28 0,16
340 70 1674 1057 89 1,22 10,3 0,37 0.19
80 1982 1344 85 1,52 12,2 0,45 0,23
90 2291 1586 7.8 1,70 14,0 0,52 0,26
50 991 440 9,2 0,29 8.5 0,19 0.12
60 1344 770 a7 0,80 8,1 0,27 0,156
363 70 1674 1057 9.4 1,22 9.8 0,34 0,18
80 1982 1344 8,9 1,52 11,5 0,42 0,22
90 2291 1586 8,2 1,70 13,2 0,48 0,25
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Phu luc 6. Nhu cdu vé ham lugng cic chit dinh dudng trong khau phin

cho bo me hudng thit ¢ thoi ki mang thai
(dling cho bo thit cé khéi lugng truong thanh: 450 kg; NRC,1996)

Thang chita

Chi tidu
1 2 3 4 5 6 7 8 9
TDN (% chét khé) 501 | 50,2 | 50,4 | 507 | 51,3 | 523 | 540 | 568 | 61,3
ME (KCal/kg) 1013 | 1043 | 1013 | 1,13 | 1035 | 1079 | 1145 | 1233 | 1378
Nang lugng thudn
ey 1 (KOakg) 463 463 | 463 | 463 | 484 | 520 | 573 | 660 | 815
KhGi lugng thic an | 2 o8 1 78 | 804 | 826 | 849 | 88 | 908 | 94 | 967
(kg chat khé/ngay)
Dykign tangtrong | o334 | 0331 | 0,331 | 0331 | 0331 | 0.331 | 0.331 | 0,331 | 0,331
{kg/ngay) _
Khdi lugng (kg/icon) | 282 292 | 302 312 | 322 | 332 | 646 | 353 | 363
Protein thé
(% trong chit kho) 748 | 748 | 716 | 721 | 732 | 7.56 | 7,90 | 874 | 1002
Canxi
(% ohéit khd) 022 | 022 | 022 | 022 {02t | 020 ] 032 | 031 | 031
Phétpho
(% chét kno) 017 | 617 | 047 | 017 | 017 | 016 | 023 | 023 | 022
Phu luc 7. Nhu cau vé ham lugng cac chat dinh duéng trong khau phan
cho bo me hudng thit ¢ thoi ky mang thai
(ding cho bd thit ¢6 khoi lugng trudng thanh: 540 kg; NRC, 1996)
. Thang chira
Chi tiéu
1 2 3 4 5 6 7 8 9
TDN (% chét khd) 50,1 | 50,2 50,7 | 80,8 | 514 | 523 | 538 | 562 | 59.9
ME (KCal/kg) 1013 | 1013 113 | 1,35 | 1,57 | 179 | 1123 | 1211 | 1344
Nang lugng thuin i
doy 0 (KCal/ka) 463 463 463 | 485 | 506 | 520 | 573 | 661 | 771
Khdi lugng thidc an 876 | 898 | 922 | 949 | 976 | 10,07 | 1044 | 1076 | 11,07
(kg chat khdé/ngay)
Dy kién tang trong 034 | 034 | 034 | 034 | 034 | 034 | 034 | 034 | 034
(kg/ngay) |
Khéi lvong .
(keeon 239 351 263 375 | 387 | 340 | 412 | 424 | 436
Protein tho 721 | 719 ! 718 | 722 | 731 | 752 | 789 | 853 | 962
{% chat kho) & ’ ’ : ' = : - ;
Canxi '
(% ehst ko) 0,23 | 023 022 | 022 1 022 | 021 | 031 | 031 | 030
Phatpho .
(5% chélt kho) 0,18 | 0,18 018 | 0,17 | 047 | 017 | 023 | 022 | 022
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Phu luc 8. Nhu ciu vé ham lugng cic chit dinh duéng trong khiu phén
cho bd me huéng thit & thoi ky mang thai
(dung cho bo thit c6 khéi lugng trudng thanh: 540 kg; NRC,1996)

Chi tiéu Théng chira
1 2 3 4 5 6 7 8 9

TON (% chét khd) 507 | 50,8 | 50,9 | 512 | 516 | 524 | 637 | 658 | 59.0
[ME (kcalrkg) 1035 | 1035 | 1035 | 1035 [ 1057 | 1079 | 1123 | 1211 | 1322

?'Kaggl ;I:’g)"g thudnduy | 4as | 4e5 | 485 | 485 | 506 | 520 | 573 | e3g | 74

ﬁ’;ﬂ;‘g’ﬁg}ggﬂ; 9,85 | 1012 | 10,4 | 1067 1089 | 113 | 1171 | 1207 | 1244

(E:(‘; f'ﬂigytf“g trong 0,463 | 0,463 | 0,463 | 0,463 | 0,463 | 0463 | 0463 | 0463 | 0.463

Khdi lugng bo (kg/con) | 395 | 410 | 424 | 438 | 452 | 466 480 494 | 508

ﬁ,;:’;iigt‘:,? 5 725 1 722 | 721 | 723 {731 | 748 | 781 | 838 | 933

Canxi (% chat kho) 024 | 024 023|023 [022] 022 | 031 | 030 | 0ao0

Phétpho (% chdtkhs) | 0,18 | 0,18 [ 0,18 | 018 [ 018 | 0,18 | 023 | 022 | 022
1L TIEU CHUAN AN CHO LON CON

Phu luc 9. Nhu cau axit amin trong khiu phan cho lon thit
(an tu do, 90% vat chat kho; NRC, 1998)
Khdi lugng co tha (kg)
3.5 |5-10| 10-20 | 20-50 | 50-80 | 80-120

Kkdi lugng trung binh {kg) 4 7.5 15 35 65 100

DE trong khiu phén (KCal/kg) 3400 | 3400 | 3400 3400 3400 3400

ME trong khdu phén (KCallkg) | 3265 | 3265 | 3265 3265 3265 3265

Udc tinh DE an vao (KCalingay) | 855 | 1690 | 3400 6305 8760 10450

Uéc tinh ME an vao (KCalingay) | 820 | 1620 | 3265 6050 8410 10030

Lfdc tinh TA an vae (gingay) 250 500 1000 1855 2575 3075

Protein thé (%) 260 | 237 20,9 18 15,5 13,2

Nhu ciu axit amin
Dua vao ty |& tidu hoa thuc qua héi trang (%)

Arginine 054 | 0,48 0,42 0,33 0,24 0,16

Histidine 043 | 038 0,32 0,26 0,21 0,10

isoleusine 073 | 0,65 0,55 0,45 0,37 0,29

Leusine 1,35 1,20 1,02 0,83 0,67 0,51

Lysine 1,34 1.19 1,01 0,83 0.66 0,52
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Khéi lugng cd thé (kg)

3-5 | 5-10 10 - 20 20 .50 50 - 80 80-120
Methionine 0,36 0,32 0,27 0,22 0,18 0,14
Methionine + Cysteine 0,76 0,68 0,58 0,47 0,39 0,31
Phenylalanine 0,80 0,71 0,61 0,49 0,40 0,31
Phenylalanine +Tyrosine 1,26 1,12 0,95 0,78 0,63 0,49
Thereonine 0,84 0,74 0,63 0,52 0,43 0,34
Tryptophane 0,24 0,22 0,18 0,15 0,12 0,10
Valine 0,91 @,81 0,69 0,56 0.45 0,35
Dya vao ty 1€ tiéu hoa bidu kién qua héi trang (%)
Arginine 0,51 0,46 0,39 0.31 0,22 0,14
Histidine 0.40 0,36 0,31 0,25 0,20 0,16
Iscleusine 0,69 0,61 0,52 0,42 0,34 0,26
Leusine 1,29 1.15 0,08 0,80 0,64 0,50
Lysine 1,28 1,11 0,94 077 0,61 0,47
Methionine 0,34 0,30 0,26 0,21 0,17 0,13
Methionine + Cysteine 0,71 0,63 0.53 0,44 0,36 0,29
Phenylalanine ‘ 0,75 0,66 0,56 0,46 0,37 0,28
Phenylalanine +Tyrosine 1,18 1,05 0,89 0,72 0,58 0,45
Thereonine 0,75 0,66 0,56 0,46 0,37 0,30
Tryptophane 0,22 0,19 0.16 0,13 0,10 0,08
Valine 0,84 0,74 0,63 0,51 0,41 0,32
Dya vao ty I8 axit amin tdng s& (%)
Arginine 0,59 0,54 0,46 0,37 0,27 0,19
Histidine 0.48 0,43 0,36 0,30 -0,24 0,19
Iscleusine 0.83 0,73 0,63 0,51 0,12 0,33
Leusine 1,50 1,32 1,12 0,80 0,71 0,54
Lysine 1,50 1,35 1,15 0,95 0,75 0.60
Methionine 0.40 0,38 0,30 0,25 0,20 0,16
Methionine + Cysteine 0,86 0,76 0,65 0,51 0,44 0,325
Phenylalanine 0,90 0,80 0,68 0,55 0,44 0,34
Phenylalanine +Tyrosine 1,41 1,25 1,08 0.87 0,70 0,55
Thereonine 0,98 0,86 0,74 0.61 0,51 0,41
Tryptophane 0,27 0,24 0,21 0,17 0,14 0,11
Valine 1,04 0,92 0,79 0.64 0,52 0,40
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Phu luc 10. Nhu cAu axit béo, vitamin va khodng cia lon thit
(an tu do, 90% vat chat kho; NRC, 1998)

Khéi lugng o thé (kg)

3-5 |5-10| 10-20 20 - 50 50 - 80 80-120
Kkdi lugng trung binh {kg) 4 75 15 35 65 100
DE trong khdu phan (KCal/kg) 3400 | 3400 3400 3400 3400 3400
ME trong khdu phéan (KCalikg} 3265 | 3265 3265 3265 3285 3265
Udce tinh DE an vao (KCalingay) 855 | 1690 3400 6305 §760 10450
Udc tinh ME &n vao {KCal/ngay) B20 | 1620 3265 6050 8410 10030
Udc tinh TA &n vao {g/ngay) 250 500 1000 1855 2575 3075
Cac chit khoang Nhu cdu (s lugng trén ngay)
Canxi (g) 2,25 | 4,00 7,00 11,13 12,88 13,84
Phétpho tdng sd (g} 175 | 3,25 6,00 9,28 11,59 12,30
Phdtpho dé& hidp thu (g) 1,38 | 2,00 3,20 4,27 4,89 4,61
Natri (g) 0,63 | 1,00 1,50 1,86 2,58 3,08
Clo {g) 0,63 | 1,00 1,560 1,48 2,06 2,46
Magié (g) 0,10 | 0,20 0,40 0,74 1,03 1,23
Kali {g) 0,75 | 1,40 2,680 4,27 4,89 5,23
Padng (mg) 1,50 | 3,00 5,00 7,42 9,01 9,232
16t {mg) 0,04 | 0,07 0,14 0,26 0,36 0,43
St (mg) 25 50 80 111,3 129,75 123
Mangan (mg} 1 2 3 3,7 5,15 6,15
Selen {mg} 0,08 1,15 0,25 0,28 0,39 0,48
K&m {mg) 25 50 8O 1113 129,75 153,75
Vitamin
Vitamin A {IU) 550 | 1100 1750 2412 3348 3998
Vitamin D3 (1U) 55 | 110 200 278 386 461
Vitamin E {IU) 4 8 11 20 28 34
Vitamin K {mg) 0,13 | 0,25 0,50 0,93 1,29 1,54
Biotin {mg) 0,02 | 0,03 0,05 0,09 0,13 0,15
Chalin (g) 0,15 | 0,25 0,40 0,56 0,77 0,92
Folacin {mg) 0,08 | 0,45 0,30 0,56 0,77 0,92
Niacin d& hap thy (mg) 500 | 7,50 12,50 18,55 18,03 21,53
Axit pantothenic (mg) 3,00 1 500 8,00 14,84 18,03 21,53
RiboFiavin {mg) 1,00 1,75 3,00 4,64 5,15 6,15
Thiamin {mg} 0,38 | 0,05 1,00 1,86 2,58 3,08
Vitamin B6 (mg) 0,50 | 0,75 1,50 1,86 2,58 3,08
Vitamin B12 (ug) 500 | 875 15,00 15,55 12,88 15,38
Axit linoleic {g) 0,25 0,50 1,00 1,86 2,58 3,08
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Phu luc 11. Khuyén cdo nhu ciu dinh duéng cho lgn (%)

P p
ME Met + 2

Loai Ign Protein| Lys Met cys Thr | Try | Ca | téng hiru | NaCl

(KCal/kg) S8 ich

Gidng ngoai
’;@:(';C"” @AM 3300 | 225 | 165 | 045 | 0,94 | 104 | 033 |090] 070 0.55 | 0,50
';‘-’_"1;"':‘9 3300 | 220 | 1,50 | 0,41 | 0,86 | 095 |0,30(0,90} 0,70 | 0,55 { 0,50
Ldn thit 3300 | 200 (135 | 036 | 0,77 | 0,85 |0,27]0,80 | 065 | 0.40 | 0.50
1220 kg
Lan thit 3200 | 180 | 1,10 | 0,30 | 0,63 | 0,60 |0,22]070] 060 | 0.35 | 0,50
20 - 35 kg
Lon thit 3200 | 160 | 090 | 0,24 | 651 | 0,57 018|070 | 0,50 | 035 | 0.50
35-60kg
Lon thit 3200 | 13,0 | 070 | 019 | 0,40 | 0,44 |014|070| 060 | 035 | 050
60 - 100 kg 1] r 1] 1] 1] L] r 1] 1 1
Nai mang thai | 3100 | 13,0 | 060 | 016 | 0,39 | 0,47 [0.11]080| 0.65 | 0.30 | 050
Nai nuéi con 3100 | 180 | 095 | 0,24 | 046 | 0,61 |0,17]080]| 0,65 | 0.30 | 0.50
Londucgisng | 3100 | 130 | 070 | 0,19 | 049 | 058 [0,14 [0.80| 0,65 | 030 | 050
Lan lai ngoai - ndi
';g" ‘;":g tap 3300 | 200 | 1,35 | 036 | 077 | 0,85 |0.27 [080]| 065 | 0.40 | 050
;?”1?:9 3200 180 | 1,10 [ 0,30 | 0,63 | €69 [022(0,70| 0,60 | 0,35 | 0,50
Lon thit 3200 | 160 | 090 | 0,24 | 051 | 057 |0,48|070| 0.60.| 035 | 0.50
15 - 30 kg
Lon thit 3200 | 140 | 075 | 020 | 043 | 047 |0,15|070| 060 | 035 | 050
30-60kg
Lon thit
60 - 100kg 3200 | 12,5 | 0,65 | 0,18 | 0,38 | 042 |0,43|0,70| 0.60 | 0.35 | 0,50
mi'i not mang 3000 12,0 | 055 | 0,15 | 0,36 | 0,43 |010{0,80| 065 | 030 | 0,50
L‘;'] Nl LG 3100 | 140 | 085 | 022 | 041 | 0,55 |0.15[080) 0,65 | 0,30 | 0,50
Londue gidng | 4440 130 | 060 | 016 | 042 | 0,50 [0,12|0.80| 0,65 | 0,30 | 050

noi

Nguén: LA Van Kinh, Thic 4n chan nuéi s§ 2/2004,
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IIL. TIEU CHUAN AN CHO GIA CAM

Phu luc 12. Nhu cdu dinh dudng cho gia cAdm céc loai (%)

ME . R ]

Loai gia cdm | (KCalikg p":"te' Lys | Met "(':e;; The | Try | ca Pts‘;‘g Pi::” NaCl

)

Gathitcong nghiép | 4405 | 205 | 1,20 046 | 0,86 [089 |022]|1,00| 060 | 045 | 0,50
0 - 2 tuan tudi
Saihitcong naieP | 3200 | 200 (110|042 | 079 [081(020{090| 050 | 035 | 0.50
Sas"‘T!thc’“g nghiep | 4000 | 190 |095|036| 068 |070 017|090 050 | 035 | 050
Ga ta tha vudn 3200 | 200 |110l042| 070 los1|o20]000| 050 | 035 | 0,50
0 - 2 tuan tudi
Ga ta tha vuon 3200 | 180 |095| 036 068 |070|0,1710,90] 050 | 035 | 050
2 - 6 tuan tudi
Ga ta tha vuan 3200 | 16,0 |080!028]| 058 {064|016/000! 050 | 0,35 | 0,50
> 6 tuan
Ga hau bitring 2000 | 19,0 |090|032| 066 [0.72]018|050] 085 | 040 | 050
0 - 6 tuan
Ga hau bi 2000 | 16,0 |075|026| 0,55 | 060 |0,15080| 060 | 035 | 050
6 - 12 tuan
Ga hau b 2000 | 150 065|023 | 047 |052|013|080| 060 | 035 | 050
12 - 18 tuan
Gade 2000 | 180 |0.90|038| 081 |081]023| 20| 060 | 035 | 050
18 - 22 tuan
Gade 2500 | 175 |087)044] 073 |061|0,17]400] 080 | 060 | 050
22 - 32 tuan :
Gade 2000 | 165 |0.82|042| 068 [057|016]360| 080 | 060 | 0,50
> 32 tuan
Vitcon 3100 | 21,0 |1,45| 041 | 0,84 {092 023|100 060 | 045 | 050
0-3tuan
Vitthit 3200 | 19,0 | 105|037 | 077 |084/0211090] 050 | 035 | 050
3 -6 tuan
Vit vo béo 3200 | 17.0 |085| 030 062 | 068 |0,17|090| 050 | 035 | 0.50
> 6 tuan
Vittha dong 3000 | 20,0 {1,05[037| 077 |084]021[100| 060 | 045 | 0,50
Q-3 tuan
i e dong 3000 | 17,0 |0,80|028| 0,58 | 064 (0,16 |080| 050 | 035 | 050
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Phu luc 13. Nhu cau nang luong, protein va axit amin cia ga dé trimg thuong
pham giai doan tir 0 tudn tudi dén khi dé qua trimg diu tiéen (NRC,1994)

Ga dé trimg mau tring (tudn tudi)

Ga dé traing mau nau (tudn tué’?‘

Chit dinh dudng | O°" | 0.6 | 612 [12-18| 18dénds | 0-6 | 612 |12.1p] 18 &N dé
: qua tring -
dsu tisn q;;u‘:il;g
Khéi ludng cd thé G 450 980 1375 1475 500 | 1100 | 1500 1600
Nang iugng trao d3i | KCal | 2850 | 2850 | 2900 2900 2800 | 2800 | 2850 2850
Protein va axit amin
Protein thd % | 18,00 [ 16,00 | 15,00 17,00 17,00 | 15,00 | 14,00 16,00
Arginine % 1,00 0,83 0,67 0,75 0,94 0,78 0,62 0,72
Glycine + Serine % 0,70 | 0,58 0,47 0,53 0,66 | 0,54 0,44 0,50
Histidine % 026 | 0,22 | 0,17 0,20 0,25 | 0,21 0,186 0,18
Iscleucin % 0,60 0,50 0,40 0,45 0,57 0,47 0,37 0,42
Leucin % 1,10 | 0,85 | 0,70 0,80 1,00 | 0,80 | 0,65 0,75
Lysine % 085 | 060 | 045 0,52 0,80 | 0,56 | 0,42 0,49
Methionine % 0,30 | 0,25 | 0,20 0,22 0,28 | 023 | 0,19 0,21
Methionine + Cystine | % 062 | 0,52 | 042 047 0,59 | 049 | 039 0,44
Phenylalanine % 0,54 0,54 0,36 0,40 0,51 0,42 0,34 0,38
Phenylalanine + Tyr % 100 | 0,82 | 0,67 0.75 094 | 0,78 | 083 0,70
Threonine % 068 ; 0,57 | 0,37 0.47 064 | 053 | 0,35 0,44
Trytophan % 017 | 0,14 | 0.1 0,12 0,46 | 0,13 | 0,10 0,11
Valine % 062 | 0,52 | 0.4 0,48 059 | 0,49 | 0,38 0.43
Linoleic % 1,00 | 1,00 | 1,00 1,00 1,00 | 1,00 | 1,00 1,00
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Phu luc 14. Nhu cdu chat khodng va vitamin cda ga dé tritng thuong phdm giai
doan tir 0 tudn tudi dén khi dé qua trimg diu tién (NRC,1994)

Ga dd trimg mau tring (tudn tudi)

Ga dé trimg mau niu (tudn tudi)

I - Bon 18 dén 18
Chat dinh dudng vi 0-6 | 6-12 112-18| 43 qua | 0-6 | 6-12 |12-18 dén dé
trimg qua trimg
diu tién diu tian
Khéi ludng co thé g 450 | 980 | 1375 | 1475 | S00 | 1100 | 1500 1600
Khoang da lugng
Canxi % 0,90 0,80 0,80 2,00 0.90 0,80 0,80 1,80
Nonphytate phot pho % 0,40 0,35 0,30 0,32 0,40 0,35 0,30 0,35
Kali % 0,25 0,25 0,25 0,25 0,25 0.25 0,25 0,25
Natri % 0,15 0,15 0,15 0,15 0,15 0,15 0,15 0,15
Clo % 0.15 0,12 0,12 0,15 0,12 0,11 0,11 0,11
Magie mg | 600,0 | 500,0 | 400,0 1 400,0 | 570,0 | 470,0 | 370,0 370,0
Khoang vi lugng
Mangan my 60,0 30,0 30.0 30,0 58,0 28,0 28,0 28.0
Kém mg | 400 | 350 | 350 | 350 | 380 | 330 | 330 33,0
Sat mg 80,0 60,0 60.0 60,0 75,0 58,0 56,0 56,0
Ddng mg 5,0 4.0 4.0 4,0 5.0 4,0 4,0 4,0
lodine mg ,035 0,35 35 3.5 0,33 0,33 0,33 0,33
Selen mg 0,15 0,10 0,10 0,10 0,14 0,10 0,11 0,11
Céc vitamin tan trong déu
Vitamin A V] 1500 | 1500 | 1500 | 1500 1420 1420 | 1420 1420
Vitamin D, ICU | 2000 | 200,0 | 200,0 | 300,0 | 190,0 | 1900 | 1953,0 280,0
Vitamin E 9] 10,0 5,0 5,0 5,0 9,5 4,7 4,7 47
Vitamin K mg 0,5 0,5 0,5 .5 0.47 0,47 0,47 0,47
Cac vitamin tan trong nudc
Riboflavin mg 36 1,8 1,8 2,2 34 1,7 1,7 1,7
Axit pantothenic mg 10,0 10.0 10,0 10,0 9.4 94 9.4 9.4
Niacin mg 27,0 11,0 1.0 11,0 26,0 10,3 10.3 10,3
B2 mg | 0,009 | 0,003 | 0,003 | 0,004 | 0,009 | 0,003 | 0,003 0,003
Choline mg 1300 | 900,0 | 500,0 | 500,0 | 12250 | 850.0 | 4700 4700
Biotin mg 0,15 0,10 0,10 0,10 0,14 0,09 0.09 0,09
Axit pholic mg 0,55 0,25 0,25 0,25 0,52 0,23 0,23 0,23
Thiamin mg 1,0 1,0 0.8 0.8 1,0 1,0 0.8 0.8
Pyrydoxine mg 3.0 3.0 3.0 3,0 2,8 2.8 28 28
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Phu luc 15. Nhu ciu nang luong, protein axit amin
va chidt khodng cua ga dé trimg thuong
(Theo lugng thitc an an vao khic nhau & giai doan dé trimg; NRC, 1994)

Nhu cdu hang ngayiga mai
M3t d dinh dudng (mg hoacUlikg)
Chat dinh dudng B:.lin troﬁg thire &n cho ga | g, gidng b8 | Ga thuang Ga thuang
" | détrimg mau tring me dé trimg | phdm dé trimg | phim dé trimg
mau tring mau tring mau nau
Thic &n an vao gam 80 100 | 120 100 100 100
Protein thd % 18,8 | 150 | 12,5 15000 15000 16500
Arginine % 088 | 0,70 | 0,58 700 700 770
Histidine % 0,21 | 0,47 | 0,14 170 170 150
Isoleucin % 081 | 0,65 | 0,54 650 650 715
Leucin % 1,03 | 0,82 | 0,68 820 820 900
Lysine % 086 | 069 | 0,58 690 690 780
Methionine % 083 | 030 (025 300 300 330
Methionine + Cystine % 0,73 | 0,58 | 0,48 580 580 645
Phenylalanine % 0,59 | 047 | 0,39 470 470 520
Phenylalanine + Tyr % 1,04 | 0,83 | 0,69 830 830C 910
Threonine % 0,59 | 0,47 | 0,39 470 470 520
Tryptophan % 0,20 | 0,16 | 0,13 160 I 160 175
Valine % 088 | 0,70 | 0,58 700 700 770
Axit tinoleic % 1,25 1,0 {083 1000 1000 1100
¥Khoang da kigng
Canxi % | 4,06 325 | 2,71 3250 3250 3600
Clo % | 0,16 0,13 | oM 1,30 1,30 145
Magie mg | 625 500 | 420 50 50 55
Nonphytate phét pho % | 0,31 0,25 | 0,21 250 250 275
Kali % | 0,19 0,15 | 0,13 150 150 165
Natri % | 019 0,15 | 0,13 150 150 185
Khoang vi iugng
Zn my 44 35 29 4,5 3.5 39
] mg | 0,044 | 0,035 | 0,029 0,01 0,004 0,004
Fe mg 56 45 ag 6.0 45 50
Mn mg 25 20 17 20 20 2.2
Se mg | 0,08 0,06 0,05 0,006 0,006 0,006
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Phu luc 16. Nhu cau vitamin caa ga dé trimg thuong phidm
(Theo lugng thiic an an vao & giai doan dé trimg; NRC, 1994)

Nhu ciu hang ngay/ga mai
(mg hodcUlikg)
Bon Mét d& dinh dudng
Chat dinh dudng vi trong 'thuc dnchogade Gf giong Ga thurong Ga thuong
trimg may tring bd me dé 2 ia, .
N . | pham dé trimg | pham dé trimg
trimg mau X : s a
mau trang mau nau
tring
Thirc &n &n vao | gam 80 100 120 100 100 100
Cac vitamin hoa tan trong dau
Vitamin A (1] 3750 | 3000 | 2500 300 300 330
Vitamin D, ICuU 375 300 250 30 30 33
Vitamin E U 8 5 4 1.0 0.5 0,55
Vitamin K mg 0,8 0.5 0.4 0,1 0,005 0,055
Céc vitamin hoa tan trong nudc
Vitamin B,, mg | 0,004 ! 0,004 § 0,004 0,008 0,0004 0,0004
Biotin mg 0,13 0.1 0,08 0,01 0,01 0,011
Choline mg 1310 | 1050 875 105 105 115
Folacin mg 0,31 0,25 0,21 0,035 0,025 0,028
Niacin mg 12,5 10.0 83 1,0 1,0 1.1
Axit pantothenic mg 2.5 2,0 1.7 0.7 0,20 0,22
Pyridoxine mg 31 2,5 21 0,45 0,25 0,28
Riboflavin mg 3.1 25 21 0,36 0,25 0.28
Thiamin mg 0,88 0,70 0,60 0,07 0,07 0,08
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Phu luc 17. Nhu cau niang lirgng, protein, axit amin va kKhodng ctia gi Broiler

(90% VCK; NRC,1994)
Chét dinh dudng Dan vi f's , f's ; -3
tuan tudi tuan tudi tudn tudi

NZng lugng trao d8i KCali 3200 3200 3200
Protein thd % 23,00 20,00 18,00
Arginine % 1,25 1,10 1,00
Glycine + Serine % 1,25 1,14 0,97
Histidine % 0,35 0,32 0.27
Isoleucin % 0.80 0,73 0,62
Leucin % 1,20 1,09 0,93
Lysine % 1,10 1,00 0.85
Methionine % 0,50 0,38 0,32
Methionine + Cystine % 0,90 0,72 0.60
Phenylalanine % 0,72 0,65 0,56
Phenylalanine + Tyr % 1,34 1,22 1,04
Proline % 0,60 0,55 0,46
Threonine % 0,80 0,74 0,68
Tryptophan % 0,20 0,18 0,16
Valine % 0,90 0,82 0,70
Axit linoleic % 1,00 1,00 1,00
Khoang da fugng

Canxi % 1.00 0,90 0.80

Clo % 0,20 0,15 0,12

Magie mg 600 600 600

Nonphytate phdt pho % 0.45 0,35 0,30

Kali % 0,30 0,30 0,30

Natri % 0,20 0,15 0,12
Khoang vi ludng

Cu mg 8 8 8

| mg 0,35 0,35 0.35

Fe my 80 80 80

Mn mg 60 60 60

Se mg 0,15 0,15 0,15

Zn mg 40 40 40
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Phu luc 18, Nhu cdu vitamin trong khiu phan an coa ga Broiler

(90% VCK; NRC, 1994)

Chat dinh dudng Dan vi tuéon'tiéi tu:n-t::lé’i tuéon.t?:lt‘;i
Vitamin A U 1500 1500 1500
Vitamin Dy Icu 200 200 200
Vitamin E v 10 10 10
Vitamin K mg 0.5 05 0.5
Cac vitamin hoa tan trong nudc

Vitamin B,, mg 0,01 0,01 0,007
Biotin mg 0,15 0,15 0,12
Chaline mg 1300 1000 750
Folacin mg 0,55 0,55 05
Niacin mg 35 3c 25
Axit pantothenic mg 10 10 10
Pyridoxine myg 3.5 3.5 3,0
Riboflavin mg 3,6 36 3
Thiamin mg 1,80 1,80 1,80
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MUC LUC

Loi néi dau

Chuong 1. PHAN LOAI THUC AN
[. Binh nghia
I1. Phan loai thitc an

Chuong II. DOC TG TRONG THUC AN
I. Cac khéi niém co ban vé chat gay doc trong thic an
I1. Phan loai chét doc theo ngudn gdc 1ay nhiém
II1. Cic yé&u t6 anh hudng dén mic do déc
1V. Céc chét déc hai ¢6 san trong thic an
V. Doc t6 ndm trong thikc dn
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