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LOI NOI PAU

Theo quy dinh cua B¢y Giao duc - Pao tao, tir nam 2012 tro di, dao tao trinh do tién
ST s€ thuc hién theo chuwong trinh dao tao moi. Do la, nghién ciru sinh sé hoc mot 56
mon hoc chuyén sau cua chuyén nganh dao tao trucc khi thuc hién dé tai khoa hoc. Pé
ddap vmg yéu cau ndy, ching t6i da bién soan gido trinh “Pjc chdt trong thirc dn chdn
nuéi”, md sé TIF 821 thudc chuyén nganh Dinh dwéng va thire an chan nudi, md sé 62
62 45 01.

Gi4o trinh cung cdp cho nghién citu sinh nhitng théng tin co ban nhdt vé cdu tao
hoa hoc, co ché gay doc va bién phap phong ngua, loai bo, phdn huy cac doc to trong
cdc logi thirc an dang duwoc sw dung rong rdi tai Viét Nam va trén thé gioi.

Gido trinh gom cé 5 chwong:

Chuong I: Viét vé nam moc va déc té ciia ndm moc trong cdc logi thire an chdn
nuéi. Nam moc sinh san phat trién trén tat ca cac loai thirc an va gay ton hai toi gan
10% tong 56 ngil coc va thuc pham trén toan cau.

Chuong II: Trinh bay sdu hon vé mét loai dc té thuong gdp nhdt va nguy hai nhat
trong so cdc doc to cua nam moc, do la aflatoxin.

Chuong III: Cung cdp mot sé théng tin vé doc t6 HCN trong sian pham sdn, mét
loai thirc an duoc su dung rong rai thuoc hang thu hai sau ngii coc trén toan thé gioi.

Chuong 1IV: Gidi thiéu vé doc té mimosin trong keo gidu, mot logi cdy thirc an xanh
giau protein, caroten, cdc chdt sac to va dwoc sw dung san xudt thanh bot la thuc vat
voi san luwong [6m trén thé gioi.

Chwrong V: Viét vé cac déc té trong ddu twong, khoai tdy va mdt sé chat cé thé gdy
doc.

Tdp thé tdc gia xin trdn trong gidi thiéu véi cdc thdy cé gido, sinh vién dai hoc, hoc
vién cao hoc, nghién ciru sinh va doc gia cuon gidao trinh nay. Kinh mong dwoc sy quan
tam gop y cua cdc dong nghiép, sinh vién, hoc vién, nghién ciru sinh va doc gia.

Cac tac gia






' ' Chlro’ng I ' ’
NAM MOC VA POC TO CUA NAM MOC

1.1. Nhirng thong tin co’ ban vé nam moc va ddc to ciia nam moc

1.1.1. Gidi thiéu vé ndm méc

Nam mdc 12 mot trong nam hinh thai tao nén sy séng ctia Trai Dat (thuc vat, dong
vat, nguyén bao, vi khuan va nam moc). N6 1a vi sinh vat c6 cau tao gan giong véi thuc
vat, song ky sinh hay hoai sinh trén nhi€u loai co chat khac nhau, dac biét 1a chat hiru co.

Ngudi ta da phat hién khoang 200.000 loai nAm méc khac nhau, trong doé co khoang
50 loai ¢6 hai (gay bénh va gay ngd doc cho ngum va dong vat). C6 nhiéu loai nAm moc
¢6 1gi cho con ngudi nhung trong pham vi cudn sach ndy, ching toi chi trinh bay vé
nam moc gay doc hai trong thirc &n chan nudi.

1.1.2. Sinh séin va phit trién

Nam c6 mit trén khip thé gii khong ké 1a khu vuc nhiét déi, 6n déi, khi hau néng
hay lanh. Chiing c¢6 thé phat trién quanh nim, mua hé, mua thu, mia dong hay mua
xuan. Dbi twong dé nAm mdc ky sinh hay hoai sinh gom hau hét moi thtr vat chat: trén
co thé dong, thuc vat, dat, nudc, phan, cay muc, do dung, lvong thuc, thuc phém, hoa
qua, tham chi trén mot s6 loai vat chat hau nhu khong cé chét dinh dudng nhu dung cu
quang hoc, kim loai va céc chat déo vv... Sy sinh san ctia ndm méc rat da dang, gan giii
v6i thue vat hon 1a vi sinh vat, cé hai con dudng sinh san va phat trién sau day:

* Sinh san vo tinh
Sinh san vo6 tinh 1a hinh thirc pho bién nhat déi voi cac loai ndm mdc c6 madt trén
lvong thuc va thuc pham ciling nhu thic an chan nudi.

Phuong thirc don gian 1 hinh thirc bao tir, ¢6 hai dang bao tir 14 bio tir trdn va bao tir
kin. Bao tir kin sau giai doan chin s€ v& vo boc va gidi phong cic bao tir ra ngoai. Bao tir
tran duoc hinh thanh don gian, tr soi nhanh phat sinh trén sgi me, dau soi phinh to goi la
bong, trén bong hinh thanh cac thé binh, trén cac thé binh hinh thanh cic bao tir trin, xép
thanh timg chudi. Bao tir tran con duogc hinh thanh truc tiép trén cac soi nAm phéan hoéa va
duoc goi 1a cac tién bao tir. Cac bao tir ¢ dang nang c6 thé don doc (chdi) hodc thanh
chdi bao tir gia & gbe, bao tir non & ngon, vi bao tir vira duge hinh thanh lai ¢6 kha ning
tao ra cac bao tr méi. Bao tir kin thuong & dang boc hay nang bao tir. Trong boc hay nang
¢6 chira nhiéu bao tir khac nhau. Bao tir kin cling dugc hinh thanh tir so1 nam, dau nat cia
so1 dugc phinh 1én goi 1a tru va hinh thanh bao tir trong nang, cac bao tur kin sau khi chin
duoc giai phong ra ngoai. Bao tir ndi chung c6 mang hay goi 1a vo day c6 thé chiu dugc
diéu kién khong thuan lgi cua méi truong bén ngoai, khi gap mai truong thuan lgi co thé
nay mam va phat trién thanh khuén lac va lai tiép tuc chu ky phat trién.



* Sinh san hitu tinh

Sinh san hitu tinh 13 do hai dau soi ndm tiép hop v&i nhau ma tao thanh cac bao tur
ti€p hop, thuong thay trong cac loai Mucor.

Bao tir nang dugc hinh thanh theo mot phuong thurc phire tap, tr mot soi nam sinh
san tao thanh cac nang, trong cac nang cd chtra bao tir, nhi€éu nang bao ti dugc boc
trong céc tai hinh tron. Khi cidc nang chin v& ra, bao tr dugc giai phong ra ngoai gap
diéu ki¢n thuan lgi phat trién thanh khuan lac nam moc.

1.1.3. Piéu ki¢n méi trwong cho sw sinh san va phdt trién ciia ndm méc

C6 nhiéu yéu t6 anh hudng tot hodc xau dén sy sinh san va phat trién ciia nAm mdc,
trong d6 c6 nam yeu to chinh dudi day: (1) nude trong co chat, (2) nhiét do moi truong,
(3) am d6 moi truong, (4) d6 pH moi truong, (5) chat dinh dudng trong co chat.

* Nude trong co chat.

Ham lugng nude trong co chét (ngd, dau tuong, rau, qua...) dugc goi la do am
turong d6i cta co chat (ky hiéu 1a RH), nd biéu thi su so sanh khdi lugng nudc trong co
chat véi khdi lugng cia co chat, don vi 1a phan trim (%). Vi du: ty 18 nuéc (am do
tuong d6i) cia rau mudng 1a 87%, ctia 14 keo gidu 1a 83%, ciia ngd hat 1a 14%....

Ham luong nudc trong co chit bao gdm hai phan: nudc lién két va nudc tu do.
Nuéc lién két gan nhur 14 6n dinh trong qué trinh phoi hodc sdy ¢ nhiét do thap. Nudc tu
do thi bi thay ddi trong qua trinh phoi, sdy; né bi giam di khi phoi hodc sdy kéo dai &
nhiét do thap va c6 thé khong con ton tai (bang 0) khi sdy ¢ nhiét d6 cao. La cay phoi
nang bi héo, ca phoi nang bi teo di, vi nudc tir do trong ching bi bbc hoi vao khong khi.

Luong nuédce tu do trong co chat dugc ky hiéu 14 ay,. Luong nuéc tur do 1a m&t khai niém
vé& héa hoc, nd ¢6 mbi quan hé ty 1¢ thuan véi sy phat trién cia nam moc Luogng nudce ty do
trong co chét cang 16n thi kha ning sinh san va phat trién ciia ndm méc cang cao.

Khi phoi, sy, ham lugng nudc ty do trong co chét giam xubng thip; khi cang thap
thi n6 cang gan két chat voi co chat. Vi vdy nam moc cling kh6é xam nhap va phat trién
trén co chat. Pay 1a 1i do tai sao mudn bao quan ndng san pham thi phai phoi, say kho.

Viéc x4c dinh luong nudce tu do (ay) trong co chét chi 4p dung trong nghién ciu,
con trong thuc t€ nguoi ta quan tam dén do am tuong doi cua co chat hon. Vi vay, viéc
phong chong nam moc tip trung vao khong ché d¢ am tuong doi cia co chat 1a chinh.

* Nhiét do moi truong

Nhiét d0 moi truong dugc danh gid 1a nhan td quan trong thir hai dbi véi su sinh
truong va phat trién ciia nAm mdc. Nam mdc c6 thé phat trién duoc trong pham vi nhiét
d6 rat rong, tir 0-60°C, c6 thé chia ra mot sé nhom nhur sau:

Nhom chiu nhiét (Thermophile): Nhom nay phat trién tot trong diéu kién nhiét do
moi trudng kha cao. Trung binh nhiét do phat trién 13 30-40°C, téi da 1a 50°C. Ciing cb
mot vai loai c6 thé phat trién dugc ¢ nhiét do 55-60°C (Mucor pusillus).



Nhom wa nhiét (Mesophile): Day 1a nhom phat trién t6t trong pham vi nhiét do tir
10-40°C. Thich hop nhat 1a 25°C. Phan 16n nhém nay thudc hai loai 1a Aspergillus va
Penicillium. Bién hinh nhat 1a A. versicolor va P. chrylogenum.

Nhém chiu lanh (Psychrophile): Co thé phat trién ¢ pham vi nhiét d6 tir 7-10°C.
Phan 16n nhém nam nay thudc loai Fusarium, c6 mat ¢ cac luc dia c6 nhiét d6 thap nhu
chau Au, phat trién trén mi, mach qua mua déng. Mot sO loai dién hinh la
F. conglutinan, A. versicolor, P. cyclopium.

* Am do méi truong

N4im méc c6 thé phat trién duoc trong diéu kién Am d6 moi truong rat thép hodc rat
cao. Can ctr vao sy thich ng cta ching vdi am do moi truong ngudi ta chia thanh hai
nhom sau:

Loai ndm wa kho (Xerophile): phat trién duoc trong pham vi d6 4m mdi trudng
75% - 85%. Phan 16n nam wa khoé thudc loai Aspergillus va mot s6 thudc Penicillium.
Nguoi ta con goi la nam trong bao quan, dién hinh 1a Alternaria tenulis, Cladosporium
cladosporides, Trichothercium roseumv. v...

Loai wa am cao: Phat trién dugc ¢ pham vi 46 am tir 90-100%. Pai dién nhu
Epicocum nigrum, Mucor circinelloides, Trichothercium roseum.

Bang 1.1: Pham vi nhiét d9 thich hop d6i véi mot s6 loai nAm mdc

Tén ndm mbc Téi thiéu (°C) Thich hop nhét (°C) Téi da (°C)
Absidia corymbifera - 35-37 45
Alternaria alternate -2-5 20-25 31-32
Aspergillus candidus 3-4 20-24 40 - 42
A. flavus 6-8 35-37 42 - 45
A. niger 6-8 35-37 46 - 48
A. parasiticus 10-13 37 -
Aureobasidium pullulans 2 25 35
Byssochlamys fulva 10 30-35 45
Cladosporium herbrum -5-(-7) 24 -25 30-32
Fusarium avenaceum -3 25 31
F. sporotrichioides 25-27 23-30 35
Mucor hiemalis 4 36 44
Penicillum expansum -3 25-26 33-35
Rhizopus microsporus 12 30-35 42
Scopulariopsis brevicaulis 5 24 - 30 37
Thalmidium roseum -7 27 -
Trichothecium roseum 15 25 35
Wallemia sebi 5 24 - 30 37-40

Ngudn: Dan theo Pau Ngoc Hao (2003).




* Do pH cua moi truong

Khéac v6i mét sd vi khuén, nAm méc c6 thé phat trién duoc & pham vi pH kha rong,
tir 2 - 8. Do pH thich hop nhat 1a tir 4,5 - 6,5, su phat sinh va phat trién ctia nAm mdc
khéng qua phu thudc vao do pH ctia méi trudng. Tuy nhién sy hinh thanh doc t6 lai rat

phu thudc vao do pH.

Bang 1.2. Do pH thich hop nhit cho sy phat trién ciia mot s6 loai nAm méc

Loai ndm Téi thiéu Téi wu Téi da
Alternaria altenata <27 54 >38,0
Aspergillus candidus 2,1 - 7,7
A. niger 15 - 9,8
Cladosporium herbrum 3,1 - 7,7
Fusarium oxysporum 2,0 - 9,0
Mucor plumbeus - 7,0 -
Neurospora sitophila >3,0 5-6 >8,0
Penicillium cyclopium 2,0 - 10,0
Rhizopus stolonifer - - <6,8
Scopalariopsis brevicaulis - 9-10 -
Trichoderma konogi 2,5 - 9,5
Aspergillus fumigatus 3,0 6-7 8,0
A. flavus 2,5 7,5 >10,5
A. ochraceus 3,0 6-75 >38,0

Ngudn: Dan theo Pau Ngoc Hao (2003)

* Chat dinh dwéng trong co chat

Co chit giau protein va hydratcacbon (tinh bot, dudng) s& thuan loi cho ndm mdc
sinh san, phat trién. Cac nguyén liéu thirc dn chin nudi thuong giau cac chat dinh dudng
noi trén. Vi vdy, nguyén liéu thic an va thirc an hon hop 13 co chit 1y tuong cho nam
mdc sinh san, phét trién.

Ngoai cac yéu t6 trén thi thanh phén khong khi (chu yéu 1a O, va CO,), mot s6 yéu
t6 khac nhu trang thai vat chét (10ng, ran), diéu kién bao quan (bao g6i kin hay dé tran),
ciing c6 anh hudng dén s sinh san va phat trién ciia nAm mdc.

Tir cac diéu kién trén cho thay Viéc ché bién va bao quan thirc dn chén nu6i coy
nghla quyet dinh dén viéc khong che hay tao diéu kién thuan loi cho ndm mdc phat
trién. Ché bién va bao quan sao cho 4m d6 ciia co chit & mirc cho phép, bao dam kho
ct gitr thoang mat, khong dé nguyén liéu thire an (co chat) tiép xuc tu do voi khong khi
thi nAm méc s& kho sinh san, phat trién.
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1.1.4. Céc ndm méc thwong gap trong thire an chin nudi

- Trong ngd va san pham cua ngd: Alesidia, Aspergillus flavus, Aspergillus terreus,
Cephalosporium sp., Fusarium sp., Mucor sp., Penicillium sp., Rhizopus sp.,
Aspergillus glaucus - groupe, A. fumigatus, A. niger, A. ochraceus.

- Trong lta my va cac san phdm cua lta my: Penicillium sp., Alternaria sp.,
Aspergillus sp. (A. flavus, A. niger, A. ochraceus, A. glaucus), Absidia, Fusarium,
Rhizopus, Scopuslariopsis, Trichodema.

- Trong gao va cam gao: Alesidia, Corymleifera, Aspergillus candidus, A. flavus, A.
fumigatus, A. sidowi, A. vericolor, Penicillium islaudium.

- Trong san pham sin ca (sin lat, bot san...): Aspergillus sp., Penicillium sp.,
Alecidia mucor sp., Rhizopus sp.

- Trong thirc an hdn hop cua gia suc, gia cam: Aspergillus sp., Absidia sp., Mucor
sp., Rhizopus sp., Penicillium sp.

- Trong lac, kho dau lac: Acremonium sp., Aspergillus ficuum, A. flavus, A. niger, A.
ochraceus, A. oryzae, A. parasiticus, Fusarium sp., Paecilomyces sp., Penicillium sp.
(P. decumbens, P. corylophylum, P. crustosum, P. expansum, P. funiculosum...).

- Trong dau twong va kho dau ddu twong, bao gdm: Altemaria sp., Aspergillus
caudidus, A. flavus, A. glaucus, A. melleus, A. ochraceus, A. versicolor, Cladosporium
sp., Penicillium chrysogenum, P. cyclopium, P. expansum, P. urticae, P. viridicatum.

- Trong bot ca: Aspergillus sp. (A. glaucus, A. niger, A. fumigatus, A. ocharaceus,
A. flavus), Penicillium sp., Alecidia sp., Mucor sp., Rhizopus sp.

1.1.5. Cdc déc té ndm méc

Céc nha khoa hoc da phat hién dugc khoang 300 chat doc do ndm mdc tiét ra,
nhung chi cé khoang 20 chat c6 tinh doc cao dbi voi ngudi va vat nudi. Cac chat do la:

¢ Aflatoxin B,

Poc t6 do ndm mde Aspergilus Flavus va F. parasiticus tiét ra, cong thirc hoa hoc 1a
C17H120s, trong luwong phan tir: 312, diém nong chay 268 - 269°C, doc td tan trong ruou,
axeton, chloroform, dung moi h?ip thu: Ethanol, budc song h?ip thu: 223, 265 va 362.

e Aflatoxin B,

Poc t6 do nim mdc A. flavus va A. parasiticus tiét ra, cong thirc héa hoc 1a
C17H1406, trong lwong phén tir: 314, diém néng chay: 287°C, tan trong rugu, axeton,
Cloroform, dung méi hap thu 1a methanol, budc séng hap thu 1a 220, 265 va 363.

e Aflatoxin G;

Poc t6 do ndm mobc A. flavus va A. Parasiticus tiét ra, cong thic hoa hoc:
Ci7,H1207, trong luong phan tu: 330, diém nong chdy 244- 246°C, tan trong ruou,
axeton va cloroform, dung moi hép thu: Ethanol, budc soéng hép thu: 243, 257, 264, 362.
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o Aflatoxin G,

DPoc t6 do nAm mbc Aspergillus flavus va A. parasticur tiét ra, cong thirc hoa hoc
C17H1407, trong luong phan tir 330, diém nong chay 230°C, tan trong rugu, axeton,
cloroform, dung méi hép thu: Methanol, budc soéng hép thu: 217, 245, 365.

o Aflatoxin M,

Doc t6 do ndm mdc A. flavus va A. Parasticus tiét ra, cong thirc hoa hoc: C17H1,07
trong lugng phan tir: 328, diém néng chdy: 229°C, tan trong rugu, axeton, cloroform,
dung méi hip thy: Ethanol, budc song hap thu: 226, 265 va 357,

e Ochratoxin A

DPoc t6 do nAm mdc A. ochraceus, A. alliaceus, Penicillium viridicatum, P. ostianus tiét
ra, cong thirc hoa hoc: CooHis0sHN trong lugng phan tir: 403, diém ndng chay: 169°C, tan
trong ruou, nudc, dung moi hap thu: Methanol, budc song hip thy: 215 va 333.

e Citrinin

Doc to do ndm méc A. candidus, A. terus, Pencillin citrinum, P. expansum tiét ra, cong
thirc hoa hoc: C13H140s, trong lugng phén tir: 205, diém ndng chay: 175°C, dung moi hoa
tan: chua xéc dinh, dung moi hép thu: Ethanol, budc song hép thu: 222, 253 va 319.

e Sterigmatocystin

Poc t6 do ndm mdc A. nidunaus, A. ustus, A. versicoloz tiét ra, cong thirc hoa hoc:
CisH1206 trong luong phan ti: 324, diém nong chay: 246°C, dung méi hoa tan:
cloroformpyridin, dung moi hép thu: Ethanol, budc song hép thu: 208, 235 va 329.

e Palrelin

Doc td co cong thirc héa hoc: C7HgO4, trong lugng phan tir: 154, diém nong chay:

110-111°C, tan trong rugu, cloroform, axeton va nudc, dung moi hép thu: Methanol,
Ethanol, budc song hép thu: 275, 276.

e Zearalenol

Poc td do cac ndm mdbc Fusarium roseum, F. equiseti, F. inivale, F. gilebosum,
F. moniliforme san sinh ra, cong thirc hda hoc C1gH2,0s, phan tir lugng: 318, diém néng
chay: 164 -165°C, tan trong benzene, ete, chloroform, dung méi hap thu: chua xéac dinh,
budc song hap thu: 236, 274 va 316

e T-2Toxin

Poc t6 do cac ndm mde Fusarium tricintum, F. solani, F. equiseti, F. gramminarum,
cong thuc hoéa hoc: CyHzxpOg, phan tir lugng: 446, diém néng chay:
151 - 152°C, tan trong clofarform, ruou, dung mdi va budc séng hap thu: chwa c6 thong tin.

¢ Diacetoxyscirpenol

Poc t6 do cac ndm mbéc Fusarium tricintum, F. solani, F. equiseti,
F. gramminarium tiét ra, cong thirc hoa hoc: C19H2607, phan tir lwong: 366, diém néng
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chay 162 - 164°C, tan trong chloroform, ruou, dung méi va budc song hap thy: chua cd
thdng tin.

e Deoxynivalenol

bdoc td ¢ cong thuc hoa hoc 1a Ci5H2006, phan tir luong: 296, diém nong chay:
151 - 153°C, tan trong rugu, con, dung dich hép thu: Ethanol, budc song hép thu: 218.

Ngoai cac doc td néu trén con co cac doc td sau:

Patulin (do cac ndim mdc Aspergillus clavatus, A. terrus, Penicillium patulum tiét
ra), moniliformin (do cic chung thudc Fusarium tiét ra), alternarial (do Alternarial
alternatol tiét ra), sporidesmin (do Phytomifces chortorum tiét ra), fumatoxin (do céc
nam Asperggillus nidulons, A. ustus, A. versicolor tiét ra), nivalenol (do Fusarium
nivale tiét ra), vomitoxin (do Fusarium graminearum, F. roseum tiét ra), islantoxin (do
Penicillium isladium tiét ra).

Céac doc t6 ciia nAm mdc thuong co diém ndng chay cao, trong diéu kién xur 1i nhiét
d6i v6i nguyén liéu thic an gia suc (phoi, sdy, ndu chin...) ching hau nhu khong bi pha
hay. Boi vay, khi nguyén liéu thirc an da nhiém nam mdc thi kho c¢6 thé pha hiy duoc
chit doc ctua nAm bﬁng xur Iy nhiét ¢ nhiét do thép.

1.2. Tac hai cia nam moc doi voi vat nudi va thire an chan nuoi

1.2.1. Phdn nhom tac dong cua djc to ndm moc voi vit nuoi

Can ctr vao tac dong cia ddc to nam moc dén cac co quan, by phan cua co thé dong
vat, nguoi ta chia ra thanh cac nhém sau:

- Nhom doc t6 giy ung thu gan bao gdm: Aflatoxin, patulin, sterigmatocystin,
luteoskyrin (islantoxin), penicillin axit.

- Nhom doc tb gay doc ddi véi gan bao gém: Aflatoxin, ochratoxin, rubratoxin,
luteoskayrin.

- Nhom doc té gay doc ddi véi than bao gdm: Ochratoxin, citrinin.

- Nhom tac dong co6 hai dén co quan sinh duc bao gobm: Zearalenol va mot s chat
doc cua Fusarium trichothecenes.

- Nhom doc t6 gay doc hai dbi voi than kinh bao gom: Esgotamin, citrioviridin.

- Nhom doc tb giy doc ddi v6i da va niém mac bao gdom: T-2 toxin,
diacetocyscirpenol, nivalenol, sporidesmin, deoxynivanenol.
1.2.2. Tdc djng ciia mét so doc to doi véi vit nuéi

* T-2 toxin va diacetocyscipenol (DAS)

T-2 toxin va DAS 1a dai dién chinh ctiia nhém ddc td trichothecenes.

- Pbi v6i lon: T-2 toxin va DAS gay di ng da, huy hoai da, giam bach cau, viém da
day, rudt, yéu co tim, gidm kha ndng tai tao mau, giam an, bo an, di ia chdy, non mua
giam tang trong.
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- B6i v6i gia cdm

T-2 toxin gdy ton thuong (moc mun nudc) & da, dui, chan, gdy ton thuong gan, than
va viém loét ni€ém mac mi¢ng & ga thit.

T-2 toxin va DAS gy giam san luong tring, giy ton thuong gan, than va giy loét
niém mac mi¢ng, gay viém loét va thoai hoa duong ti€éu hoa lam gidm ti€u thu thic an,
giam tiéu hoa hap thu thirc in ddn dén giam kha ning san xuat hodc bi chét.

* Zearalenon(F-2 toxin)

- D6i véi lon

Zearalenon gay ra cac triéu ching bénh 1y khac nhau tiy thudc vao lidu luong doc
td, thoi gian tadc dong cua doc td, tudi, tinh biét cua lon.

Céc triéu chig bénh 1y thudng thdy khi nhidm doc 1a viém duong sinh duc, phi 4m
ho, Am dao, mat dong duc, say thai. Lon me nhiém doc thi dan tdi lon con cham 16n, coi
coc, bi bénh 1y co quan sinh duc (phinh to co quan sinh duc bén ngoai va tir cung bén
trong), lon duc phat trién tinh duc cham. Lon thit truong thanh it chiu tadc dong cua
zearalenon.

- P6i voi ga dé

Zearalenon gy giam ty 1¢ dé, giam ty 1¢ 4p né cua tring, ton du long do trong 6ng
dan tring, viém man tinh 6ng dan tring din dén casein hoa, trimg roi vao xoang bung,
lam giam bach cau, chii yéu 1a lympho.

* Ochratoxin

Ochratoxin 1a doc t6 dbi voi than. Tuy theo liéu lugng va thoi gian nhiém doc t6 ma
6 cac biéu hién vé triéu chimg, bénh tich khac nhau ¢ gia suc, gia cam.

- Dai véi lon

Lon bi nhiém ddc nhe thi ¢o biéu hién khat nudec, chuyén hoéa thuc an giam, giam
trong lugng. Lon bi nhiém doc nang thi than bi ton thuong. Céc tri¢u chung thuong théy
khi lon bi nhiém ddc 14 ia chdy, bo an, than cimg va xam lai, khi xét nghiém co thé thay
tang ure mau, protein huyét thanh, men chuyén hoéa amin, glacyl va protein niéu.

- Dbi v6i gia cam

Doc t6 ciling lam cho gia cam giam chuyén hoa thirc an, giam tang truong, rbi loan
trao d6i sic t6. Ga sinh san s& cham thanh thyc vé tinh, ning suét trimg giam, giam ty 18
ap no do phoi thai bi chét ngay trong tuan dau.

Ga nhidm ddc ochratoxin thi thuong thay hién tugng ia chay, vo trimg ¢6 phu mot
16p phan mau vang,

Ga bi nhiém doc cép tinh s& bi tén thuong gan, tuy, than. Than bi sung to, trong
niéu quan, than, tim, co tim, gan, lach c6 chuira cac chét urat mau tréng.
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* Esgotin

Esgotin do nAm mdc Claviceps purprea san sinh ra, nAm méc nay sinh san va phat
trién chu yéu trén hat ngli coc va n6 c6 cac hach nam goi 1a seletiria esgotin. Trong céc
hach nam c6 3 ddc to chinh la esgotamin va esgometin, esgotoxin.

Khi bi nhiém doc esgotin gia stc s& giam an hoic bd an, nhiém doc ning thi gia suc
s€ thd nhanh, mach nhanh, hon mé va c6 thé bi liét.

Lon nai khi nhiém doc esgotin c6 thé bi giam vé sé lwong con sinh ra, khdi luong so
sinh va ty 1& nuoi sdng, lon me c6 thé giam san lugng sita hodc mat sita do esgotin ngin
can qua trinh hinh thanh prolactin trong giai doan chtra cubi. San lugng sira giam dan
dén 1on con cham 16n, coi coc.

1.2.3. Tdc hai ciia ndm méc déi véi thirc én chéin nudi

Khi thirc dn chin nubi bi nhiém nam mdc thi cac tac hai chinh do nAm méc gay
ra la:

Lam gidm ham lugng protein trong thirc an do protein bi phan hiy, lam giam ham
luong lipit cta thirc an do ndm mdc san sinh ra men lipaza phén giai lipit, gian tiép lam
tang ty 1& xo trong thirc an tir d6 dan dén ty 18 tiéu hoa, hap thu giam va lam giam gia tri
dinh dudng cua thuce an.

Néu ngd bi nhiém mdc ning thi c6 thé giam toi 25% gia tri dinh dudng. Theo
Tindall, 1983 (trich theo Pau Xuan Hao, 2003) thi ngd bi nhiém mbc di giam ty 18
protein tir 8,9% xudng 8,3%, lipit tir 4,0% xubng 1,3%, ning luong trao doi tir 3410
Kcal xuéng 3252 Kcal/ Kg.

Céc nam mdc da san sinh ra cac men phan giai protein, lipit, bot dudng nhu: lipaza,
proteaza, amilaza. Cac men nay phan giai thirc dn lam bién d6i mau sic va mui vi thic
an. Sy bién doi nay da lam giam tinh ngon miéng ciia thirc an, giam khoi luong thirc an
gia stc an duoc, cudi cung din dén sinh trudng cham, ting tiéu ton, chi phi thirc dn cho
mot don vi san phém.

- Ndm mdc trong qua trinh sinh san va phat trién di san sinh ra cac chat doc. Céc
chat doc nay khong chi giy anh huong dén sire khoe cia gia stic, ma con anh hudng ca
dén sirc khoe ctia con ngudi.

- Theo thong ké cua to chitc Nong - Lwong cta Lién hiép qudc thi hang nim nam
méc gay thiét hai téi gan 10% tong sb ngii cde va thuc pham trén toan cau.

1.3. Cac phwong phap phong chéng nim méc

Phong chdng su phat trién ciia ndm méc noéi chung va nim mdc sinh aflatoxin noi
riéng 13 bién phap quan trong nhat, nham ngin chin su giam gi tri dinh dudng cta thirc
an, déng tho1 ngan chan su phat trién cua doc to.
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C6 nhiéu phuong phap phong chéng ndm mdc
1. Phuong phap phoi siy dé 1am khs.
2. Phuong phap dung hoa chat dé e ché sy phat trién ctia nAm méc.

3. Phuong phap sinh hoc.

1.3.1. Phwong phap lam kho tw nhién

bay la phuong phap dugc ap dung lau doi trong qua trinh bao quan hat.

Hat ngii cbc sau khi thu hoach thuong co6 do am rat cao, vi du ngd co thé tir
35 - 45%. Do d6 phai tim cach giam d6 am ciia hat xuéng murc tdi thiéu dé cat giir. Con
duong don gian nhét 1a phoi kho, loi dung niang luong anh sang mit troi. Néu ngd hat
dat duoc d6 4m < 13% trude khi bao quan s& 1a 1y tuong, vi & d6 am d6, nAm mdc
khong ¢ diéu kién phu hop dé phat trién. O nhiéu noi do diéu kién thu hoach khong
thuan loi cho viéc sir dung nang lugng mit trdi, ngudi ta dung phuong phap sy nhan
tao. Tuy nhién ca phuong phap sdy nhéan tao va sir dung ngudn ning luong mat troi déu
tdn tai nhitng nhugc diém sau:

- Phoi nang gip kho khan khi troi nidng yéu hodc mua kéo dai.

- Sdy nhan tao chi pht hop véi sé luong 16n hay san xut tap trung, khéng hodc it
phtl hop vé6i san xut nho ca thé.
1.3.2. Phwong phdp sir dung héa chit

Nguoi ta su dung hoa chét it doc hai hodc vo doc dé uc ché su phat trién cua ndm
mbe. Cac loai axit va mudi cta chiing nhu sorbat, propionat va benzoat tir 1au da duoc sir
dung trong thuong mai. Ngoai ra, di sir dung mot sd chat tach tir thao moc, cac khang
sinh tong hop nhu natamycin c6 thé e ché phat trién ciia ndm mdc & cac nong do thap.

Hién nay trén thi truong cé ban nhiéu loai ché phém chéng mdc cho hat, dic biét
cho cac nguyén li¢u lam thue an cua gia suc:

Myco-bloc cia hang BIAKON.N.V/Belgium.

Mold-Nil™- Dry cua hiang Nutri-ad International BVBA.

Mold-Zap cua Alltech, inc.

Cac ché pham nay duoc phdi ché ¢ cac axit hitu co trong thanh phan cua chung,
cha yéu 14 canxi propionat, sorbat va axit citric.

Mot sb loai huong li¢u va gia vi cling dugc str dung dé bao quan chéng méc nhu
cay dinh huong, qué, mu tac, hat tiéu, toi, tinh dau cam, chanh, chat chéng oxy hoa...

1.3.2.1. Axit sorbic

Axit sorbic va muoi sorbat da dugc phép st dung rong rai trong bao quan thuc
pham chong nam mdc. Axit sorbic c6 san trong cay Askberries, cling ¢ thé dugc tong
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hop hoa hoc. Nhugc diém cua axit sorbic 1a tinh hoa tan kém, vi vay dang mudi kali
duoc st dung nhiéu hon do hoa tan tdt. Axit sorbic chi hoa tan duge 0,15% trong nudc,
con kali sorbat hoa tan voi 58,2%. Nhung tic dung chong nim méc ctia cac mudi sorbat
kém hon axit sorbic. Vi vy, thong thudng axit sorbic va mubi kali sorbat duoc phdi
hop véi nhiitng ty 1¢ thich hop dé chdng ndm mdc trong bao quan.

Bandelin (1958) d3 nghién ctru kha ning trc ché nAim méc cla axit sorbic va nhan
thiy nong do tdi thiéu e ché 1a 0,02% d6i voi Alternaria solani va nong do 0,08% ddi
v6i Penicillium citrinum va Aspergillus niger. Nong d6 nay thap hon nhiéu so véi axit
sorbic va axit propionat (bang 1.3).

Béang 1.3. Nong d¢ axit toi thiéu e ché mot soO nam moc

. Noéng do6 trc ché téi thidu clia cac loai ndm (%)
Hop chat
Alternaria solani Penicillium citrinum Aspergillus niger
Axit benzoic 0,15 0,20 0,20
AXit propionic 0,06 0,08 0,08
Axit sorbic 0,02 0,08 0,08

Ngudn: Bandelin, 1958.

Nguoi ta di thi nghiém kha ning cla cac axit sorbic va mudi sorbat chéng niam
mbc, dic biét 1a cac loai nidm san sinh doc t& nhu Aspergillus penicillium v.v...
Udagawa va cong sy (1977) nghién ctru tac dung chdng nim méc cia kali sorbat trén 5
mirc khac nhau duoc nhidm 3 loai ndm la: Penicillium expansum, Aspergillus niger va
Rhizopus stolonifer. Luong kali sorbat dugc dua vao thi nghiém 1a 0,01; 0,025 va
0,05%. Két qua 1a 4 trong 5 loai dd khong c6 nam moc trong sudt thoi gian thi nghiém &
ndéng d6 0,01-0,025%. Thir nghiém véi Aspergillus flavus (loai ndm san sinh aflatoxin)
cho théy, kali sorbat & néng dd 0,05% chi tc ché dugce 2% su phat trién ciia ndm va
10% kha ning san sinh aflatoxin, ham luong 0,25% tc ché dugc 10% nim phat trién va
giam kha nang sinh san aflatoxin toi 46%. Ciing & ndng do nay (0,25%), tc ché t6i 20%
Penicillium cyclopium.

Masimango (1979) di nghién ctru tac dong cua mot sb loai hoa chit chong ndm
Aspergillus flavus va nhan thiy axit sorbic va kali sorbat nong d6 1% da trc ché duoc
hon 50%, con ham lugng 0,1% chi lam giam chut it sy san sinh aflatoxin (bang 1.4).

Bullesman (1979) ciing d& nghién ctru anh hudng cua potasium sorbat d6i v6i ndm
Aspergillus parasiticus, Penicillium commune va P. patulum trong méi truong 16ng.
Luong mudi sorbat str dung 1a 0,05; 0,1; 0,15%. Két qua cho thay A. parasiticus bi trc
ché phat trién manh hon 2 loai nim kia. Nong d6 0,05% sorbat da kéo dai thoi gian tc
ché A.parasiticus gip d6i so véi d6i chimng.
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Béng 1.4. Anh hwéng ciia mgt so hoa chat chong moc, ngan can sy phat trién
va sinh san cua aflatoxin

Ha chét Nong d6 s dung va kha nang Grc ché (%)

1% 0,5% 0,1%
Kali sorbat 96,5 58,5 6,5
Axit sorbic 97,1 57,8 10,2
Canxi propionat 33,1 - -
Canxi propionat 52,3 49,2 -
Natri benzoat 23,2 - -
Axit benzoic 23,6 - -

Ngudn: Masimango va cs., 1979.

O nong d6 0,1% thoi gian tc ché kéo dai gap 3 lan so vé6i dbi ching. O nong do
0,15% e ché hoan toan sy phat trién cia A. parasiticus. Ciing theo thong bao ciia
Bullerman, ca 3 loai nAm méc duoc thir nghiém trén da khong c6 kha ning san sinh doc
t6 trong moi trudng nudi cay.

1.3.2.2. Axit propionic

Axit propionic ciing duoc st dung rat rong rai trong bao quan thyc pham va thirc an
gia sic dé chong moc. Thuong dung dang mudi nhu: natri propionat hay canxi
propionat. Axit propionic 1a mot chét gidng nhu dau, c6 vi chua hoi cay va c6 mui kho
chiu, c¢6 thé hoa tan trong nudc va cadc dung moi hiru co nhu rugu, ete, cloroform.

Tac dung chdng mdc cua axit propionic va cic mudi clia nd da duge nghién ciru.
Két qua cho thdy dang natri propionat va axit propionic c6 tac dung tot hon canxi
propionat. Canxi propionat & ham lugng 0,5% va 1% chi bao vé dugc mau khoi mde
trong pham vi 1 tudn, trong khi d6 natri propionat va axit propionic néu cting nong do
¢6 thé bao vé mau khoi mdc trong 17 tuan. Bandelin (1958) nhan thiy & néng do 0,06%
va 0,08%, trong mdi trudng ndm mdc cé pH=5,0 axit propionic co tac dung trc ché
nhiéu loai ndm mdc bao gdbm nhom Aspergillus. Axit propionic ¢ ndng d6 0,3% giit
dugc hat mach c6 ham lugng nudc 18% va 23% khoi bi hu hong trong thoi gian 5
thang. Ham luong axit propionic 0,1% c6 thé kim him sy nay mam cta bao tir ndm
méc. Nhung nghién ctru khac lai cho thdy, néu st dung axit propionic & ndng do 0,8%
¢6 thé chong mde cho hat c6 ham luong nude tdi 20%. Trong cic mau thi nghiém voi
cac ham luong trén day da khong thay Aspergillus flavus va doc té aflatoxin. Str dung
axit propionic 1% dé bao quan ngd bi nhidm Aspergillus flavus, A. parasiticus, A.
ochraceus, Penicillium viridicatum va nhan thiy d trc ché hoan toan 4 loai ndm trén va
su san sinh doc t6 cia chiing trong thoi gian 29 tudn. Trong khi d6 & mau dbi chimg, A.
ochraceus va A. parasiticus phat trién rat manh.
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Theo Stewart (1977), axit propionic & ndng do 3 - 4% da trc ché sy phat trién cia nim
va sy sinh san bao tir trong méi trudng long (bang 1.5). Tuy nhién & ndng do 3%, bao tir
nam mdc van con co thé phat trién dwoc. Masimango nghién ciru anh hudng cua canxi
propionat dén kha ning sinh san aflatoxin cua A. parasiticus. Ho nhan thay, axit propionic
0,5% va 1% da 1am giam 52,3% va 49,2% aflatoxin, né)ng d6 0,1% khong tic ché duoc su
san sinh doc t6 trong moi truong nudi cdy. Canxi propionat 1% chi han ché dugc 33,1%
lugng aflatoxin san sinh ra, con ham lugng 0,5% va 0,1 % khong c6 tac dung.

Biang 1.5. Anh hwéng ciia axit propionic dén sy phat trién va san sinh aflatoxin ciia
Aspergillus parasiticus NRRL 2999 trong méi truomg long & 28°C va pH=4,5.

Axit propionic Trong lwong kho cla hé soi ndm (mg)
(%) 0 ngay 2 ngay 6 ngay 10 ngay
0 0 776 1573 1007
1 0 336 1562 1005
2 0 1341 1337
3 0 0 0
4 0 0 0

Ngudn: Stewart, 1977

Mic du axit propionic va cac mubdi ctia né cé tac dung rat tot dé phong chdng su
phat trién cia nAm mdc va sy san sinh cac doc td, nhung trong cong nghiép thyc pham
ciing it dwoc str dung, chi chi yéu str dung trong cong nghiép san xuit banh mi. Ngay
nay, cac chét nay dugc dung nhiéu trong bado quan thirc an chan nuoi, dac bi¢t 1a cac loai
hat, dudi dang két hop giita cac mudi cua axit propionic va cac mudi ciia axit sorbic,
axit citric...

1.3.2.3. Axit benzoic

Axit benzoic 1a chit théng dung trong cong nghiép thuc pham dé phong chéng nim
mdc, ton tai dudi dang tu do va dang két hop, nhu mudi natri benzoat. Tac dung khang
nam cia axit benzoic chu yéu trong moi truong axit, it c6 tac dung trong méi truong
trung tinh.

N6ng dd mudi benzoat can thiét dé ngan chan ndm méc phat trién 1a 0,15% voéi
Alternaria solani, 0,2% va&i Penicillium citrinum va Aspergillus niger. Kha nang san
sinh caa Aspergillus flavus bi giam xudng dang ké khi co6 mit cua axit benzoic va natri
benzoat. Su gidm ham lugng aflatoxin twong ung véi sy c6 mat cia ham lugng benzoat.
O néng do 0,8%, axit benzoic va natri benzoat khong ngan can dugc sy sinh san. Cac
tac gia ciing déu ghi nhin sy giam va lam chim qué trinh hinh thanh bao tir cua
Aspergillus flavus véi su ¢c6 mat cua axit benzoic va natri benzoat.
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Anh huong axit benzoic va natri benzoat dbi vi sy hinh thanh aflatoxin trong moi
truong nudi cay Aspergillus flavus.

Cé&c nha khoa hoc da nghién ctru tac dung cua axit benzoic véi kha nang hinh thanh
aflatoxin va nhan théy, axit benzoic va natri benzoat néng d6 1% da we ché duogc 23,6%
ndm moc va 23,2% su san sinh aflatoxin. O ham luong 0,5% va 0,1% khong co su uc
ché ndm mdc san sinh doc té.

Chipley va Uraih (1980) d4 tim hiéu anh hudng ctia mot s6 ham lugng axit benzoic
dén sy sinh san aflatoxin cta 2 loai nim Aspergillus flavus va A. parasiticus. Ho cho
biét, ham lugng 0,01% cua o-nitrobenzoat hodc p-aminobenzoat da thuc déy su phat
trién cua Aspergillus flavus nhung 1am giam sy hinh thanh aflatoxin. Ciing ¢ néng do
nhu vy thi ethyl aminobenzoat han ché sy phat trién cua Aspergillus flavus nhung lai
thic day sinh tong hop aflatoxin.

Ethyl benzoat & nong dd 0,02% da lam giam su phat trién cia A. flavus va ngin can
hoan toan su san sinh aflatoxin.

1.3.2.4. M{t s6 khdng sinh

Natamycin - (pimavicin)

Natamycin c6 tac dung e ché nim méc, khong cé tac dung dbi véi vi khuan.
natamycin khong duoc phép ding chong nim mdc trong thyc phdm & My song lai
duoc cac nuéc & Chau Au st dung. Thudc c6 thé te ché nhiéu loai nAm mdoc & ham
lwgng rat thap. Shahani thong bao, & nong do 0,05% bao quan chdng ndm mdc cho
hat dugc tir 1 dén 5 ngay. O ndng do thap 1 ppm natamycin cé thé rc ché nhiéu loai
Penicillium. Tuy nhién, phai t6i nong do 100ppm méi ngin chin dugc sy phat trién
cua Aspergillus flavus.

Thi nghiém ctia Shahani (1973) cho thdy & ham luong natamycin thip hon da tc ché
duoc su phat trién va san sinh doc td ctia Aspergillus flavus va A. ochraceus (bang 1.6).

Bang 1.6. Tac dung trc ché sy phat trién va san sinh ddc té ciia natamycin ddi véi
Aspergillus flavus NRRL 3000 va A. ochraceus NRRL 3174.

Ham lvong Aspergillus flavus (% e ché) A. ochraceus (% wc ché)
Natamycin Phat hién Sinh doc t6 Phat hién Sinh ddc t6
0 0 0 0 0
1 0,3 25,0 16,0 93,2
10 37,8 62,0 46,0 100,0
50 71,4 99,0 52,2 100,0

Nguén: Shahani, 1973, Shahani va Goldberg, 1972
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Nghién ctru cta nhiéu tac gia khac cling cho thdy natamycin c6 thé ngin can su
hinh thanh cac doc td cuia nim Penicillium trén méi trudng nudi ciy nhan tao. Tac dung
{rc ché sy séan sinh doc t§ cua thudc manh hon so véi e ché phat trién ctia nAm méc.

Vé anh hudng cia natamycin ddi voi nAm mdc moc trén nhiéu loai pho mat khac
nhau, Shahani cho biét ndng d6 0,05-5ppm lam giam sy hinh thanh bao tir cua
Aspergillus parasiticus va Penicillium patulum. Khi pho mat dugc nhing vao dung dich
0,1%-0,2% natamycin, nhiéu loai nAm mdc da khong phat trién duoc. Aflatoxin khong
dugc san sinh ra hodc & ham luong rét thip khong du dé phat hién.

Mot s6 loai khang sinh khac nhu: Bongkrekie axit va nisin ciing ¢6 tic dung chdng
nam mdc. Bongkrekie axit dugc tach tir méi trudng nudi cdy Pseudomonas coccovenus.

Nisin & ham lwong 5 va 125ppm da e ché sy phat trién cua A. parasiticus.

1.3.2.5. Thao moc va gia vi

Rét nhiéu loai thao moc c6 tac dung chéng nam moc. Theo cong bd ctia Buchaman,
cdy qué (cinamon) c6 tic dung ngin can su phat trién cia ndm méc Alternaria,
Penicillium va Aspergillus. Hat tiéu, hanh va dinh huwong ciing c6 tinh khang nim méc
nhung yéu hon.

Bullerman (1979) phéat hién thay sy san sinh aflatoxin ctua nidm Aspergillus
parasiticus trong nhiéu loai banh mi khac nhau nhu banh mi den, trang. Tuy nhién
da tim thay rat it hodc hdu nhu khong c6 trong banh mi mau nho. O ham lugng qué
0,02% da gy trc ché phat trién ctia nAm mdc t6i 31% va sy san sinh aflatoxin giam
tlr 25-97% trén moi trudng nhan tao. Methyloxynamaldehyde cua ciy qué v6i ham
luong 100 mg/ml ¢6 tac dung @e ché hoan toan sy phat trién cua A. Parasiticus va A.
flavus. Liéu 200mg/ml hoat chét trén (rc ché sy phat trién cua A.ochraceus va
A.versicolor, néu sir dung liéu 624mg/ml co thé trc ché tdi 90% aflatoxin B; duoc
san sinh ra (bang 1.7).

Bang 1.7. Anh huéng ciia qué dén sw phat trién va sin sinh aflatoxin cia
Parasiticus NRRL, 2999 trong méi truomg yeast sau 10 ngay & 25°C

Ty l& trc ché (%)

Ham lwong qué (%)

Sw phat trién S san sinh aflatoxin
0 0 0
0,02 16 25
0,2 23 57
2 31 97
20 100 100

Nguon: Din DPau Ngoc Hao, 2003
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Khi nghién ctru anh huéng cia 13 loai hop chat tir thao moc va 7 do gia vi kho duoc
ban trén thi trudong han ché sy phat trién va sinh doc t6 ctia nhiéu loai nAm Aspergillus
thi qué co tac dung nhét. Téi, dinh huong, hat tiéu Giamaica uc ché hoan toan su phat
trién ctia nhiéu loai nAm méc, nhung nhiéu loai gia vi va thdo moc khac chi tc ché duoc
san sinh aflatoxin. Thymol dugc chiét tach tir co xa huong, engome tir dinh huong &
ndéng d6 < 0,4 mg/ml c6 thé e ché hoan toan sy phat trién cua Aspergillus flavus va
A.versicolor. Liéu 2mg/ml methanol chiét tach tir hat anit ciing ¢6 tac dung nhu vay dbi
v6i cac chung nAm mdi thir nghiém. Buchaman ciing c6ng b6 ¢ ham luong 500mg/ml
thymol trc ché hoan toan su phat trién ctia A. Parasiticus.

Nhiéu nghién ctru khac ciing cho thay cdy gia vi thudng ¢ tac dung nhiéu dén e
ché su hinh thanh aflatoxin hon 13 ¢ ché sy phat trién ciia hé soi. Nong d6 > 5% dinh
huong da trc ché hoan toan su phat trién va sinh san aflatoxin. Nong do > 5% bac ha,
thia 1a Ai Cap va 10% cua hat tiéu bac den da ngin chin duoc su san sinh aflatoxin.

1.3.2.6. Tinh dau

Mot s6 loai tinh dau c6 tinh khdng ndm. Nong d6 0,2% tinh dau cam c6 thé tc ché
hoan toan sy phat trién cta A. flavus. Tinh dau chanh & ham luong 0,3-0,35% da lam
cho nam A. flavus cham phét trién va giam san sinh aflatoxin. Cac tinh dau khac nhu
mentha arvenis va mentha piperita ciing c¢6 tac dung chéng ndm mdc rat tét, dac biét 1a
nam san sinh doc td.

1.3.2.7. Céc héa chdt bao vé thuc vit

Dichlorvos 1a thuc bao vé thuc vat nhom photpho hitu co. O ham lugng rét thip
dichlorvos da co6 tac dung uc ché ndm mdc. Thude tac dong manh dén kha nang tao doc
t6 ciia nam A. flavus va A. parasiticus, néu sir dung 200ppm di trc ché t6i 98% doc t6
sinh ra & mdi truong long, nhung chi han ché duge 5,6% ndm moc phat trién. O ham
lugng thip hon (10ppm) trc ché duge 2,4% nidm mdc, nhung giam dugc 96% aflatoxin.
Dichlorvos ciing anh huéng dén sy hinh thanh doc té tir cic nam khac nhu Penicillium,
Fusarium. O ham lugng 20ppm, dichlorvos &c ché dugc nam Fusarium roseum va F.
Graminearum san sinh zearalenon. Dé c6 thé tac dong dén nam A. ochraceus thi can
luong dichlorvos 16n hon. G ham lugng 100-300ppm dichlorvos lam giam 11-18% nam
phat trién va giam sinh tong hop 50-74% ochratoxin. Dichlorvos con trc ché sy hinh
thanh patulin va cotrin, ham luong 100ppm han ché 50% su phat trién cua Penicillium
va giam sy hinh thanh patulin t6i 89%. Ham luong thap dichlorvos (1ppm) khong han
ché dugc ndm nhung lai giam sy hinh thanh patulin téi 36,2%.

* Naled

Naled ciing 14 d6ng phén cua dichlorvos. Khi str dung naled & néng d6 0,01% da e
ché hoan toan sy phat trién caa Fusarium graminearum va sy hinh thanh zearalenon.
Ngoai ra con duge dung dé chdng ndm méc va sy hinh thanh doc t6 trong ngd hat.
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* Methyl bromide

Methyl bromide (CH3Br) 1a mot chat chéng nAm méc va con trung & thirc an hat.
Nguoi ta d3 nghién ctru tac dung ciia methyl bromide ddi véi nhiéu lodi nAm mdc nhu
A. parasiticus va P. ruben & gao. O ham lugng 30 - 40 mg, methyl bromide c6 thé tiéu
diét 10* - 10° bao tr ndm trong 1g ngd. Cac loai nim sinh doc t& nhu A. flavus, A.
ochraceus, P. citrinum ciing hoan toan bi tiéu diét boi methyl bromide. Mot s6 cong
trinh cho thay néu dung chit nay liéu 120 mg/lit (0,012%) thi trong 4 gio dau 100% céc
bao tir ndm bi diét.

* Methyl xanthine

Cac methyl xanthine ty nhién c6 trong cac loai hat ciing c6 tic dung chong nim
méc. Nhiéu nghién ciru cho thay cafein & ham lugng 0,1% co tac dung tc ché co tinh
chon loc cac loai ndm méc. Cafein ciing (rc ché su phat trién cua A. flavus va san sinh
aflatoxin. O néng d6 0,05%; 0,07% va 0,2% cafein lam gidm sy phat trién ctia nAm mdc
turong tng 1a: 18; 84 va 83%. Ciing & ndng do trén, sy san sinh aflatoxin da bi giam thap
dang ké.

Hat ca phé con xanh dugc lam mét hoat chit cafein van c6 tac dung han ché ndm A.
flavus san sinh doc t6. Cac methyl xanthine dugc tim thay trong coca ciing c6 tac dung
khang ndm va san sinh doc t6. Theophylin v6i ham luong 0,8% trong méi trudng nudi
ciy tong hop trc ché duoc 54% aflatoxin do A. parasiticus san sinh. Theobromin ciing
da dugc thir nghiém nhung khong thdy c6 cac tac dung trén.

1.3.2.8. Anh huéng ciia am dd, nhiét @, oxy va CO, dén sw phdt trién ciia ndam

Hé ndm mdc co su phat trién khac nhau tuy theo do am va nhiét d6. O d6 am 80%
va nhiét d6 25°C thi Penicllium phat trién, 30°C thich hop vai Aspergillus, Euroticus ¢
35°C va Mucor & 45°C.

Nam méc giam phat trién v6i ndng do oxy 1a 0,1% va 21% la CO, nhung khong
ngan can dugc su phat trién.

Nhiéu thi nghiém ciy A. flavus va F. moniliforma & ngd sau thu hoach c6 d6 4m cao
(29,4%) va ngd lam udt 19,6%, duogc dua vao didu kién bao quan Ny (99,7%) cho thiy
trc ché su phat trién ciia nam.

Wall va Uota (1970) cho thay Alternaria alternata, Boytritis cinerea, Rhizopus
stolonifer va Cladosporin herbarum phat trién kém dan theo ndng d6 CO- tir 10, 20, 30
va 45% v6i 21% O,. C6 t6i mot nira nAm mdc da duoc nghién ctru bi e ché khi trong
khong khi c6 20,9% CO,. Nam mdc Fusarium roseum phat trién khi c6 10% CO; va bi
trc ché phat trién khi trong khong khi c6 45% CO; (hinh 1.1).
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— +— -CO02 (13,5%) + O (0,5%) + N (84,8%)
— ® — CO2 (61,7%) + O(8,7%) + N (29,6%)
—8— N (99,7%) + O (0,3%)

- - #4- - Khéng khi binh thuong

Hinh 1.1: Anh huong ciia bao qudn ngé hat o cdc diéu kién cé cdc thanh
phan khong khi khac nhau, Willson va cs., 1975



Chuong II
POC TO AFLATOXIN

2.1. Gi6i thiéu vé déc t aflatoxin

2.1.1. Nguén gé’c

Doc t6 aflatoxin do cac nAm méc Aspergillus flavus va Aspergillus parasiticus sinh
ra. Cac ndm nay thuong thay & céac loai hat c6 dau, hat ngii coc, dic biét 1a hat lac, hat
ngo. Poc t§ aflatoxin duoc phat hién bdi cac nha khoa hoc Anh, Nga tir nam 1920, khi
ho thdy truong hop ngd doc alcaloit & nguoi va ga. Pén nim 1960, tai Anh, hang ngan
con ga tiy da bi chét do an phai thirc an c6 lac théi mdc. Cac nha khoa hoc nghién ciru
va phat hién théy chét doc aflatoxin & lac bi nhiém nim méc nay. Sau d6 ho da nghién
ctru anh hudng cua aflatoxin trén chudt va trén nhiéu loai dong vat khéac nhau. Tu két
qua nghién ctru, cac nha khoa hoc da canh bao vé mbi nguy hai cta thirc dn bi nhiém
nam mdc va kha ning gay “bénh dich” cua aflatoxin.

2.1.2. Cdu tao va tinh chét Iy, héa hoc

Céc afatoxin By, B, va G1, G, di dugc nhiéu vién nghién ciru xac dinh cdu tric hoa
hoc. Thoat dau cac nha héa hoc di xac dinh duoc c6 hai aflatoxin c6 cong thuc
C17H1206 va C;7H1207 voi trong lugng phan tir twong tmg 312 va 328. Hién nay hai doc
t6 nay duoc biét 1a aflatoxin By, vd Gy. Trong cdu tric phan tir ¢6 cac nhom lacton va
metoxyl, khong c6 nhom hydroxyl tu do. Aflatoxin B; ¢6 mau huynh quang xanh da troi
(blue), aflatoxin Gy - xanh l& cay (green). Aflatoxin G; cé chira 2 vong lacton, aflatoxin
B1 - 1 vong lacton. Sau d6 hai aflatoxin B, va G, ciing dugc phat hién. Ching c6 cong
thirc hoa hoc hoan toan giéng véi aflatoxin By, va G chi khac 1a ndi d6i trong vong
hydrofuran da bi khu.

Nam 1966, cac nha khoa hoc phat hién thiy trong méi truong nudi cay hai dan
chét hydroxi-2 cua aflatoxin B, va aflatoxin G, 1 aflatoxin By, va aflatoxin Gaa, trong
stra va thit bo cling c6 cac din chét cua aflatoxin By va B,, duoc dat tén la aflatoxin M,
va M, (Milk). Ca hai chit nay déu bat mau huynh quang mau xanh tim. O gan, than va
nudc tiéu cia ciru ciing tim dugc hop chit nhu vay, trong nudc tiéu ciia khi 6 aflatoxin
P1 dan chét cua aflatoxin B;. Mot afatoxin khac ciing duoc phat hién goi 1a afatoxin 3B
hay parasiticol.
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Hinh 2.1: Cdu triic hdéa hoc ciia aflatoxin (Jones, 1977)

Bang 2.1: Tinh chit Iy héa cia cac aflatoxin

(0]

Aflatoxin | Cong thirc FJSQS Eﬁg Huynh | Hép thy tia UV D(?ug:gyh(;ic

phante | chay | duand trong EtOH CHCl4[a]D
B, CiHOs | 312 | 268-269 | Xanhlam | 223,265 va 362 558°
B, CiHuOs | 314 | 286-289 | Xanhlam | 222,265 va 362 -492°
G, CiHp0; | 328 | 244-246 | Xanhluc | 243,264 va 362 556°
G, CiHa0; | 330 | 220-231 | Xanhluc | 221,265 va 357 473"
M, CoHu0, | 328 209 | Xanhtim | 226,265 va 357 -280°
M, C17H1407 330 293 Xanh tim 221,264 va 357 -

Ngudn: Twonsend, Stubblefield va Beljeanns (Dan theo Dau Ngoc Hao, 2003)

2.2. Bénh nhiém dgc aflatoxin & vat nudi (Aflatoxicosis)

Bénh nhiém doc aflatoxin & vt nudi rat phd bién, ddc biét & cac nude nhiét d6i, do

thirc an chan nu6i chira aflatoxin da khong dwoc phan tich xac dinh trude.

Cac tru’(‘yng

hop ngd doc quan sat duogc cho thay, tat ca loai vat nudi nhu ga, vit, ga tay, 10’n bo v.v..
déu bi anh huong boi aflatoxin. Trong cac co s chan nudi tap trung, cac gidng gia stic
va gia cAm ngoai nhap c6 ning suat cao thu’orng xuét hién 6 dich lién quan to1 aflatoxin.
Nguyén nhén chinh 14 do thirc an du trit nhiéu d& bi nhiém ndm va doc t6 cta ching.

Trong nhitng nam gan day, khi cong nghiép chin nuéi tip trung phat trién, nhiéu vu
gay chét vat nuoi da khong tim dugc nguyén nhan bdi cac chan doédn chi tap trung vao
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cac nguyén nhan bénh truyén nhiém. Téi nhitng nim 60 cua thé ky nay khi hang trim
nghin ga tdy & Anh bj chét thi tinh c& nguoi ta phat hién aflatoxin.

Nhu vay dau hiéu dic trung ctia nhiém doc doc t6 nAm mdc noi chung va nhiém doc
aflatoxin 1a khong c6 nhiing dau hiéu dic biét. Chinh vi thé cac thi y vién khong phai 1a
nguoi dau tién phat hién dugc nguyén nhan gay chét vat nudi do chit doc nAm mdc ma
la cac nha hoa hoc.

Trong truong hop nhidm doc khong giy chét ¢ vat nudi, cac biéu hién triéu ching
lam sang thuong thay 1a kém phat trién, giam strc san xuét trimg, sira, giam ting trong
va chuyén hoéa thirc an, ma cac ddu hiéu d6 thuong khong chi dic trung cho nhiém doc
t5. Chi sau khi phat hién bénh nhiém doc aflatoxin & ga ty, nguoi ta méi tong két xay
dung mot vai dAu hiéu phén bi¢t bénh nay véi cac bénh truyén nhiém va trung doc khac
(bang 2.2). Tuy nhién cac d4u hiéu nhan biét lai phu thudc vao nhiéu yéu td trong do
phai ké dén ham lugng ctia chat doc an phai va thoi gian kéo dai. Nhur thé sy chan doan
phan biét ¢6 thé khac nhau tir trudng hop nay dén truong hop khac.

Bang 2.2. Anh hwéng ciia aflatoxin c6 trong thirc in dén cac biéu hién bénh ly
& vat nuoi

Loai aia stic Lwong aflatoxin | Thei ky nudi Tén thuong gan Anh hwéng téi phat trién
219 (mg/kg thirc an) | dwéng (tun) 99 va hiéu qua thirc &n
0,14 12 Trung binh | Binh thwong
Lon (20-70kg) 0,28 12 Nhe Giam sut
0,41 12 Nhe Giam sut
Lon (40-100kg) 0,28 va 0,41 20 Nhe Giam sut
Lon (70-100kg) 0,69 7 Trung binh Binh thuwdng
Lon nai (cé 03-055 4 RG Suy gidm va mot sd con
chtra) S chét
Ga T:?ly N 0,25 4 RG Cham phat trién va giam
(1 ngay tudi) trong lvgng
0,2 7 Nh 2
Ga thit (broiler) 042 7 th Giam trong lwgng trong 3
(1 ngay tudi) 0 : . Nén-g tuan
Dc tinh dién Giam trong lwong, chét
Vit (7 ngay tudi) 0,03 4 hinh nhigm dgc | oo ¢ g luong,
aflatoxin (1) 0
« R 2. . Gidm trong lvgng tir 0
Bé (4 ngay tudi) 0,2 16 Trung binh dén 3 thang
Bé vb béo . . X
(6 théng tudi) 0,66 20 Trung binh Binh thwdng
Bo sira 1,5 4 Trung binh G'a"? lrong s~u1a; aflatoxin
M, cé trong sira

Nguon: Allcroff,1969 ‘
Ghi cha: So li‘éu duogc tong hop tir nhiing thi nghiém khéac nhau nén két qua co6 the c¢6 sy khac nhau.
(1) xem tai diém a) muc 2.2.1
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Cho dén nay, phan 16n cac tu liéu vé nhiém doc aflatoxin tip trung chu yéu vao
chin nudi gia cAm. Ly do c6 thé khong phai gia cAm mén cam véi aflatoxin hon 1a
cac loai vat nudi khac trir vit con. Song & ga cong nghiép ngudi ta thdy cé nhiing ddu
hiéu bénh 1y lién quan t&i nhiém doc aflatoxin, mic du chiing van khoe manh. Do 13
hoi ching xanh tim va chay méu khién cho chét lugng thuc phém bi giam sut va dac
biét nguoi tiéu dung khong cd cam tinh véi loai thyc phidm nay. Hon nita trong chin
nudi ga, mau vang trén da va trong long do trimg rat hip din nguoi tiéu dung, thi
mau sic nay lai bi tic dong lam giam di dang ké boi su ¢6 mit cua aflatoxin trong
thuc an chan nuoi.

Nguyén nhan dan dén anh huong trén 1a do aflatoxin da lam ting tinh d& v& cia 16p
mao quén, cling nhu lam mat chirc ning 13 16p dém 16t cho mach quan khi c6 nhiing tac
dong co gidi. Mit khéac aflatoxin ciing gdy ra sy e ché qua trinh dong mau, lam ting
hoat tinh cua prothrombin, do do, su chay mau tré nén lién tuc khong dung.

Hon thé nita aflatoxin can thiép vao qua trinh hap thy, chuyén hoa va dao thai
caroten, mdt chat mau co trong thirc an gép phan tao mau vang cia da va 1ong do trimg.
Qua trinh giam hép thy caroten ciing 1a nguyén nhan gy hoi chimg xanh tim trong mo
bao clia gia cam.

Bén canh d6 sy suy giam ham lugng lipit dugc hap thy tir thirc an do dnh huong ctia
aflatoxin ciing ddn dén giam chat lugng thit. Nguoi ta thdy ham lugng lipit trong phan
clia vat nudi bi nhiém doc aflatoxin cao hon gap 10 lan ham lugng lipit trong phan cia
vat nudi dugc an thirc dn khong co aflatoxin. Ly do aflatoxin dd anh huéng dén men
lipaza ctia tuyén tuy, 1am giam ham luong men ndy. Aflatoxin con tac dong toi s6 lugng
va chit luong mat - mot nhan t6 quan trong trong qué trinh tiéu hoa mé.

Trong chan nudi lon, aflatoxin anh huong dén sy phat duc va dic biét co thé giy
séy thai & lon. Lon con theo me c6 thé nhidm aflatoxin qua sira me¢ va co thé dan toi
chét hay cham 16n.

O bo sita, aflatoxin c6 thé bi phan giai va dao thai qua sita dudi dang dong phan 1a
aflatoxin My, 1a chét doc nguy hiém cho tré em.

D6i v6i gia cam sinh san, aflatoxin anh huéng dén ning suét trimg va ty 18 trimg c6
phoi va ap no. Do aflatoxin cé thé két hop véi ADN trong phdi, dd lam cho nhiéu phoi
bi chét & ngay thtr 7 sau khi 4p. Trimg ga thuong pham khong chi nhat mau, ma con nho
hon binh thudng va dé v& do 16p vo bi mong di. S6 lugng tinh dich va tinh tring cua ga
tréng giam sut ro rét, dac biét & ga Leghorn.

Nét dac trung nira trong nhiém doc aflatoxin ¢ vat nuéi 1a su suy giam tinh dé
khang cta co thé voi mam bénh. Nguoi ta dd ching minh rang néu vat nudi bi nhiém
ddc aflatoxin thi tinh khang bénh giam sut rat 16n, dic biét bénh cau trang (Coccidiosis),
bénh don bao (protozoa), Salmonellosis ciing nhu cac bénh truyén nhiém do siéu vi
trung nhu bé¢nh Gumboro, bénh Newcastle; bé¢nh do san la gan, bénh do ndm men
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Candida. Nguyén nhan 13 aflatoxin gy trc ché qua trinh mién dich tiép thu, do d6 lam
giam hiéu luc cta cac vacxin phong bénh, tac dong nay nhu thé nao s& dugc nghién ctu
trén cac doi tugng vat nudi.

2.2.1. Nhiém djc aflatoxin ¢ gia cam

a) Bénh nhiém déc aflatoxin o vit

Vit 14 vat nudi man cam nhét véi aflatoxin co trong thirc an. Liéu gay chét 50%
dong vat (LDsp) ¢ vit 1a 0,3 mg/kg. Nhiéu vu dich gay chét vit da duoc thong bao. O
Anh, 2 6 dich gy chét vit 1a do trong thirc an c6 chira bot kho dau lac nhap tir Braxin.
Bénh ciing dugc phat hién thay ¢ cac dan vit nudi & Kénia, an thic an duoc bd sung bot
kho dau lac tir Pong Phi va tir bang Kerala An Do. Nhiém doc aflatoxin cia vit cling
duoc phat hién ¢ Viét Nam (Dan theo Pau Ngoc Hao va cs., 2003).

Vit bi nhiém doc thudng bo dn, cham phat trién, tiéng kéu khong binh thuong, da
chan va da dui bién thanh mau tim, rdi loan van dong, co giat, udn lung, co thé dan dén
chét.

Céc bién d6i co quan ngi tang cho théy: Co thé bi phu nhe, gan Xuat huyét, sung to,
rin, mat sung, thdn sung va xuit huyét, ta trang sung va chta dich ri viém. Trong
truong hop cap tinh: Gan sung to, mau vang nhat, vang dat thé hay mau xam nhat.
Trong truong hop man tinh: Gan co lai, ran chic va xuét hién céc hat, tai mat sung to,
chay mau ¢ lach, than va dudi da.

Céc bién d6i vi thé dién hinh 13 thoai hoa nguyén sinh chat dang khong bao, nhéan té
bao bi pha hiy, ong mat dan ra, xuit hién cac soi viém, chay mau lan tran thanh timg
dam. Biéu mé Ong than ciling bi ton thuong, thoai hoa té bao éng lwon, cau than teo, 1am
mat kha ning bai tiét.

b) Bénh nhiém djc aflatoxin & ga

V& lich su phat trién ciia bénh do aflatoxin, nguoi ta noi dén vu dich gay chét
100.000 ga tiy (Turkey Disease) & Anh vao nam 1960. Ga bi nhiém bénh bo an va chét
trong thoi gian 7 ngay. Nhidu nguyén nhin di dugc tim kiém nhu: Vi tring, siéu vi
tring hay cac chat doc kim loai nhung déu khong thuyét phuc. Cubi cing da chiét tach
duoc trong kho dau lac nhap tir Braxin vé 1am thirc 3n bd sung cho ga tdy nhitng chét co
mau huynh quang xanh da troi (blue) dudi anh sang tia tir ngoai 365nm bang phuong
phap sic ky 16p mong (TLC). Tir d6, bénh nhiém doc aflatoxin trong vt nudi lién tiép
duogc cong b trén pham vi thé gidi nhu & Tay Ban Nha, Uc, Hungary va An Do. O Viét
Nam, bénh ciing dugc phat hién & cac trai chin nudi gia cam giéng nhap ngoai (Dan
theo Pau Ngoc Hao va cs., 2003).

* Triéu chung cua bénh

Ga bo an, giam ting trong, hidu qua chuyén hoa thic an thip, giam san lugng trimg,
su phat duc cua ga mai va ga tréng cham. Ty 1¢ chét thuong cao, dac bi¢t phu thudc vao
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cac yéu to "Stress" nhu noéng, 4m, ché do chiam soc nudi dudng kém va cac bénh truyén
nhiém cong phat. Mtc d6 nhiém doc aflatoxin & ga phu thudc vao loai, gidng va lta
tudi. Ga TAy man cam nhit, sau d6 13 ga Loi, ga Nhat, ga cong nghiép nhip ngoai va
cac gidng ga noi.

Dau hiéu quan sat thiy & cic dan ga nhidm doc aflatoxin khong dic trung cho bénh,
vi nhiéu loai bénh khac nhau ciing c6 nhitng biéu hién twong tu. Dé chian doan ding
bénh, can két hop céc yéu td tricu chung, md kham va dic biét 1a phan tich aflatoxin c6
trong thirc an chan nuoi.

* Bénh tich dai thé va vi thé

Ngo doc aflatoxin ¢ ga ciing gidng nhu & vit vé bénh tich dai thé va vi thé. O thé
cap tinh, bénh tich chu yéu 1a gan vang va sung. Trong cac truong hop man tinh, gan
bién thanh mau x4m hay vang xam va trd nén xo ctng. Nhimng xét nghiém vi thé ¢ gan
cho thay cac thuy gan bi ton thuong lan tran kém theo chay mau, té bao gan thoai hoa
khong bao, thoai hoa hat va thodi hoa md tuy theo ham lugng aflatoxin (bang 2.3).

Bing 2.3. Ton thwong gan ¢ gia siic, gia cAm dwoc in thirc dn c6 chira aflatoxin

Tinh trang tén thwong Bo Bé Lon Clru | Vitcon Vit Ga
Gian 6ng mat + + + - + + +
Té bao gan sung to + + + - + + .
Hoai t& cAp tinh va chay mau - - + - + - -
Viém soi huyét man tinh - + + - + + .

Ngudn: Wogan, 1966
Ghi chu: (+) 12 ¢6 gay ton thuong, (-) khong gay ton thuong, (+) co thé c6 hodc khong

Trong nhiém doc mén tinh, té bao gan truong to, nhan sung, xuat hién nhiéu dang
phan bao gian phan, gidn ng mat.

Liéu aflatoxin ban cip tinh ciing gdy ¢ ga do cac bénh tich chung vé ton thuong gan
nhu: Gan bién thanh mau vang xam, chay mau cuc b9, phat sinh cac diém hoai tu tréng
va ting luong m& gan. Té bao gan thoai hoa md, thoai hoa khong bao, nhan 10i 1én, gidn
dng mat va hinh thanh soi huyét. Sy ting sinh t& bao gan va té bao dng mat nham khic
phuc chirc ning gan trong cac truong hop man tinh, t& bio bat mau kiém. Trong qua
trinh viém xudt hién cac bach cdu don nhan va bach cau trung tinh.

O ga tdy, nhiém doc aflatoxin 4 cdp tinh xuat hién sy suy giam cac tiéu quan trong
cac bé gan. Sy tang sinh tai tao céc ti€éu quan xuat hi¢n nhi€u ¢ cac ranh ngang, va c6 xu
hudng lan toan ti€u thuy. Phat sinh c4c hat nho trong céc té bao ai toan.

* Suy giam mién dich

Nhiém doc aflatoxin da ¢6 moi quan hé chat ché véi sy tang tinh man cam 1én véi
cac bénh truyén nhiem khéc ¢ ga, do c6 su man cam véi bénh cau trung. Ty 1€ ga nhiém
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Salmonella cao hon khi ga bi nhiém doc aflatoxin hoic ting man cam nhiém bénh viém
tai fabricius do virut (siéu vi trang). O ga tdy duoc dung vacxin phong bénh tu huyét
trung (Pasteurella multocida) da khong c6 mién dich khi thir thach véi chung gy bénh
va ting tinh min cam vai bénh cau tring gdy ra boi Eimeria adenolides. Su suy giam
mién dich trong trudng hop nhiém doc aflatoxin duge giai thich bang nguyén nhan 1am
teo tai fabricius, tuyén thymus va lach. Su hép thy va giai trir sit bi giam & ga do din
dén thiéu mau, tong sb bach cau ting lén.

* Thai trir va ton du

Trong co thé gia cam chi ton du mot lwong nho, nhung nhanh chéng duogc thai hoi,
néu nhu trong khau phan khong c6 thém aflatoxin tiép tuc. O ga do, chét thai trir co
n6ng dd cao nhit & mé, gan, than. aflatoxin B; dugc chuyén hda thanh aflatoxin B, va
M; trong gan.

- Men gan NADP - nicotinamid dinucleotit photphat - c¢6 thé phan giai aflatoxin B;
va B, thanh cytopentenol va aflatoxintoxicol. Aflatoxin B; bi dao thai qua mat va nudc
tiéu cling nhu phéan theo ty 1€ 70:15:15 theo cac déng phan B; By, Baa, M;.

Aflatoxin B, M va aflatoxintoxicol 1a nhimng chat thai chinh & ga tdy voi nong do
cao nhét ¢ gan, than, mé va phan. Phan 16n cac chat thai trir khoi biéu mo khi khong con
ngudn aflatoxin tiép tuc. Chat selen c6 thé lam giam doc t6 aflatoxin do chung thiic day
lam tang ty 18 aflatoxin dang lién két.

O vit ¢6 su thay doi cong thire bach ciu do su bién d6i nhan cua té bao bach cau, sy
suy glam churc nang cua céac thuc bao (phagocyts) va h¢ vong mac ndi mé. Hoat luc cua
co thé giam sut & ga do, sy dép tmg mién dich té bao giam ca ¢ ga ta va ga tay.

Mic du ¢6 sy suy thoai mién dich do aflatoxin, nhung nhiing bang chimg x4c minh
van con nhi€u tranh cai trén cd hai khia canh giai phau t6 chuc cac co quan c¢6 lién quan
dén bach cau va sy dap trng mién dich chirc nang san sinh.

2.2.2. Nhiém djc aflatoxin ¢ lon

Lon rit man cam véi aflatoxin. Trong nhitng nam 1970-1980, tai Song B61, Muong
Héng, T6 Hi¢u (Son La) da bung phat ra mot sb6 6 dich lon bi ngd doc aflatoxin trong
thtrc an, gdy ton that rat 16n cho cac co s& chin nudi. Nguyén nhan 13 do ngd bi nhiém
aflatoxin B v6i ham lugng >1000ppb. Trong cac 6 dich ndy, lon con va lon nai man
cam nhat va ty 1¢ chét rét cao.

LDso & lon 14 0,62mg/kg trong luong co thé. Trong thirc an, aflatoxin ham lugng tir
2-4ppm c6 thé gdy bénh cép tinh. Lidu 260ppb cho an trong nhiéu tuan 1& giy cham 16n,
giam ting trong va hiéu qua chuyén héa thirc an. Liéu 400ppb cho n trong nhiéu tuin
gy nhimg bién doi bénh 1y & gan.

* Triéu chung bénh ly

DAu hiéu dién hinh trong nhiém doc aflatoxin & lon rat kho phan biét vdi mot )

bénh truyén nhiém khéc, ddc biét 1a bénh Leptospira va hudng diéu tri chu yéu la ding
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khang sinh nhu streptomycin. Dau hiéu quan sat duoc 13 su suy giam trong lugng, bo an
hay an it, tiéu tdn thirc dn nhidu. Nét dic trung la da vang, dac biét ving ni€ém mac nhu
mét, miii, sau tai, da dui, ben v.v... 1a nhitng noi dé quan sat thay ddi mau sic cua da.
Nguyén nhan do gan bj ton thuong, bilirubin tran vao mau lam xuét hién sic t§ vang &
da. Nudc tiéu it, mau vang va c6 mui rat khét rat gidng v6i mui nudc tiéu trong bénh
Leptospira. Nguyén nhan con do ton thuong than va lugng bilirubin trong nude tiéu
tang. Doi khi ciing quan sat thdy cac du hiéu & phan nhu: Phan mau x4m, xam nhat do
bilirubin khong duoc chuyén qua mat vao rudt giup tiéu hoa, phan c6 khi 1an méau. Ton
thuong dai thé phat hién thdy chu yéu & gan, than. Gan bi bién mau, tré' nén xam nhat,
¢6 trudng hop mau vang nhat hay mau vang dat tho. Trong truong hop man tinh, gan bi
teo hay cimg lai, san sui do t6 chtic xo phat trién.

O giai doan tiép theo thuong xuét hién cac u hat ndi 1én trén bé mat cta gan. Than
sung to & giai doan dau, c6 mau vang dat hay mau xam nhat, sau do6 tré nén xo cing,
teo. Chirc ning bai tiét bi anh huong nghiém trong. Bénh 1y vi thé & gan cho thiy cac
dang thoai hoa va hity hoai to chirc, chay mau & trung tAm tiéu thuy rat dién hinh.

* Bién doi t6 chirc va chire nang sinh 1y, sinh héa

Ciing nhu & gia cam, nét dic trung cua nhiém doc giai doan dau 13 gan thoai hoa
md. Trong td chuc té bao nhiém nhiéu hat m&, tao mau sic vang nhat va rat d& vo.
Thoai hoa rat phd bién ¢ cac ving trung tim. Nhiém doc thé man tinh, thuong xuét hién
cac té bao gan khéng 16, nhan té bao dot bién, phat trién dang soi trong noi 6ng va tang
sinh mo 6ng mat.

Céc bién ddi sinh héa trong bénh nhiém doc aflatoxin ciing dd duoc nghién ciru. Sy
san sinh nhiéu prothrombin 1am giam thoi gian dong méau. Hoat do cac men sGOT va
sGPT ting Ién do céc té bao gan bi huy hoai.

Protein tong sé giam do qua trinh sinh tong hop protein bi anh huong. Ngoai ra, cac
thanh phan khac nhu tong sb sat lién két, albumin, globulin, cholesterol, ure mau ciing
bi giam.

Chan doan nhiém doc aflatoxin khong thé chi dua vao triéu chimg quan sat. Can phai
tim kiém su c6 mat cua aflatoxin trong thirc dn chian nudi. Néu trong khau phan n co tir
500 dén 700ppb aflatoxin, lgn con theo me s€ cham 16n do bu sira me co6 aflatoxin M;.

O lon me thuong xuét hién vang da, 16ng xo. Ca lgn me, lon choai va lon con déu
rat d& cam nhiém.

2.2.3. Nhiém djc aflatoxin ¢ cdc lodi vit khdc
a) O trdau bo
Nhiém doc aflatoxin & dai gia stc thudng it gip hon & gia cam va lon. Bo sita do

duoc an thtc an giau protein nhu khé dau lac, kho dau bong v.v... lugng aflatoxin
khong du dé co thé giy doc cip tinh. Tuy nhién, dbi v6i bo sita thi mirc do nguy hiém
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cta thtrc an ¢6 chua aflatoxin 1a do su dao thai doc to qua stra. Aflatoxin cling co thé bi
phan hity mot phan & da cé do hé vi sinh vat trong da c6 rat phong phi.

Vao nhitng ndm 1960 nhitng bé non dugc an khau phan c6 chira 15% bot kho dau
lac nhap tir Braxin da c6 nhitng biéu hién ctia nhiém doc aflatoxin, gan xo va gidn éng
mat. Nam 1962 mot vy nhiém doc tuong tu giy chét 4/16 bé. Triéu ching va bénh tich
cling gidng nhu truong hop trén, chu yéu 14 su pha hiy té bao gan va ting sinh ng mat.
Mot bé gia hon duge an khiu phan cd chira 2000ppb afllatoxin By, di bi chét sau do.
Nam 1981, 12/90 bé da bi chét do an phai thirc an c6 kho lac khi phan tich chaa toi
2230ppb aflatoxin B;.

Mot vu nhiém doc & bé do aflatoxin co trong thirc dn da duoc phat hién & Tay Ban
Nha, 448 bé trong s6 2532 bé vd béo da bi chét. Nguyén nhan do bé in ngd bi nhiém
nam cé chira aflatoxin B;. Bot ngd dem cho vit an da gay chét 100% vit thir nghiém.

Khi m6 kham céc bé bi chét, nguoi ta da quan sat théy bénh tich dién hinh cua
nhiém doc aflatoxin: Chay mau ¢ tai mat, da day, rudt non, rudt gia, tim va gan. Céc
nha nghién ctru di thuc nghiém bang cach bd sung cac ham lugng aflatoxin thich hop
vao khau phz‘in an cua bo dé xac dinh sy man cam cua ching dbi vai aflatoxin va kha
ning gy chét cip tinh. 50 bé non duoc chia thanh 5 nhém, méi nhém 10 con va dugc
an khau phan c6 chira 1000, 700, 300, 100 va Oppb aflatoxin B;. Két qua cho thiy &
nhom an thirc dn c6 chira 1000ppb di c6 2 trong 10 bé bi chét. Sau 59 va 137 ngay,
gan ciia 3 trong 8 bé con lai bi ton thuong, giam chuyén hoéa thuc an. Ham luong
aflatoxin 700ppb khong gdy chét bé trong thoi gian nudi 133 ngay nhung giy ton
thuong gan 2 trong s6 10 bé va giam chuyén héa thirc an. O cac nhom thi nghiém con
lai, gan bé khong bi ton thwong nhung ¢ biéu hién biéng dn. Khong phat hién thay
doc t6 ton du trong gan tham chi & ham lugng 1000ppb. Nhu vay bé non ciing 1a dong
vat man cam véi aflatoxin nhung & mic do trung binh va cé thé chiu dung duoc dén
ham luong 300ppb.

Bo stra 1a loai gia stuc can duogc bao vé khoi bi nhidm doc aflatoxin cé trong thirc
an, boi vi aflatoxin By, s& duoc dao thai qua sita dang dong phan aflatoxin M;. Cac t6
chie qubc té va nhiéu qudc gia da dé ra nhimg han ché vé ham luong doc t6 trong
thirc an cua bo sita nham tranh duge méi nguy hiém cua aflatoxin M; cho con ngudi.
Cong dong Chau Au (EEC) chi cho phép gidi han tdi da cua aflatoxin By trong thirc dn
cho bo stra 1a 10ppb.

Nghién ciru kha ning thai qua sita ciia aflatoxin By cho thdy co t6i 3,3% aflatoxin
B: dugc thai qua dudng nay & dang aflatoxin Mj. Bo sita cling man cam véi aflatoxin,
néu trong khau phan an c6 500ppb aflatoxin By, dd gy cham phat trién va giam chuyén
hoéa thic an.
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b) O ciru

Chua thdy c6 cong bd vé nhiém doc aflatoxin & ctru. Ly do c6 thé do ctru chi duoc
an c6 nén it c6 co hoi bi nhiém aflatoxin vi doc t6 nay khong co trén ddng c, trir nhimng
truong hop ctru duoc dn thém khau phan vd béo c6 chira bot vao mua dong.

¢) O tho

Tho 14 loai vat rat man cam véi aflatoxin, LDsg 12 khoang 0,3mg/kg thé trong, twong
duong voi lidu gay chét vit. Néu trong khau phan an cua tho chira 330ppb aflatoxin By
thi tho da bi chét, sau 3 tuan thi nghiém ty 1& chét 1én téi 30%. Md kham bénh tich da
x4c nhan sy huy hoai té bao gan.

d) O cd

Bénh aflatoxin chi quan sat théy ¢ ca chdn nuoi tai céc trai cd thuong phém. C4 hoi
man cam nhat d6i véi aflatoxin.

Thi nghiém cho thdy liéu LDsp ¢ c4 hoi ciing twong duwong véi vit va tho. Nguoi ta
cling gdy cac u ung thu thuc nghiém & ca hdi. Luong doc t6 0,5ppb trong khau phan
thirc an da lam tadng mdt cach c6 y nghia cac truong hop u ung thu ¢ loai Mt. Mhastra.
Ham lugng 20ppb aflatoxin B; trong thirc dn hang ngay c6 thé giy chét, 36% truong
hop c6 u ung thu gan sau 12 thang. Aflatoxin G; cing ham luong trén chi c6 thé gay
cho loai nay 17% truong hop u ung thu gan sau 16 thang thtr nghiém. Tuy nhién, cac
loai c4 hdi khac nhau cling man cam khac nhau véi aflatoxin B;. Riéng loai ca hoi
Salmo aguabonita 14 hoan toan khang lai véi aflatoxin B;. Pa co nhiéu vu nhiém doc
aflatoxin "trong nudc". Nhiéu truong hop nhiém doc & ca duge phat hién tai My, bénh
nhiém doc kiéu nay 1a do thirc &n cuia c4 chira bot hat bong bi nhiém aflatoxin.

Nhiing vu chét ca tuong tu da dugc noi dén trong cac tu li¢u tir nhitng nam 1936. Vi
vdy, dé tranh thiét hai c6 thé nudi nhimg giéng khang véi aflatoxin hodc can cha ¥ téi
khau phan an cua chung.

2.3. Pidu kién dé A flavus phat trién va san sinh aflatoxin ¢ ngé hat

2.3.1. Piéu ki¢n méi truwong

Céac nhan t6 quan trong anh hudng dén sy phat trién A. flavus trong ngd bao quan
sau thu hoach 1a nhiét do, o 4m cia moi truong va co cht. Nguoc lai véi nhan t6 nhiét
do anh hudng dén su san sinh doc t6 aflatoxin trudce thu hoach thi dd am lai dong vai tro
quan trong sau thu hoach. B9 4m moi truong tdi thiéu dé nAm méc phat trién sau thu
hoach 13 85%. Cac bao tir nAm méc co thé nay mam duoc trong diéu kién c6 do 4m moi
truong tir 81-82%. Tuy nhién cac nghién ctru khac cho thay phai can d6 am méi truong
dat 85%. Néu co chat 1a ngd va gao thi ca hai loai ngii cdc nay c6 thé can d6 am thip
nhat dé nam A. flavus phat trién va san sinh doc t6 aflatoxin so véi cac co chat khac.
Khi d6 4m méi truong ting 1én trén 85% - didu do ciing co nghia 1a sy phat trién cua A.
flavus ciing ting 1én mot cach dang ké. Nhu vay néu do am méi truong & gidi han nay
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tang 1én mot chat thi nguy co su c6 mit cua aflatoxin ting 1én. Hau nhu chua c6 gi6i
han trén nao ctia do 4m méi truong dugc xac dinh c6 tdc dung ngan can sy phat trién
clia ndm mdc va san sinh aflatoxin trong méi trudng nudi cdy nhén tao cung cap khi diy
du, trir khi duéi nhimg diéu kién khong binh thuong. Tuy nhién trong diéu kién tu
nhién, néu d6 4m moi trudng quéa cao s& anh huong dén sy phat trién cta A. flavus do su
phat trién manh mé& cua cac vi sinh vat khac, & ham luong do 4m cta moi truong va co
chét cao thi cac loai nAm khac, ndm men va vi khuan s& phat trién l4an 4t A. flavus hoic
cac vi sinh vat ndy tao ra méi trudng thiéu khong khi s& han ché su phat trién cua A.
flavus va su san sinh aflatoxin.

D6 am co chét trong qua trinh bao quan sau thu hoach 14 nhén t6 rat quan trong.
Néu d6 am cua hat dat 16%, ndm A. flavus kho c6 thé phét trién nhung néu do am 16n
hon 17%, nAm méc di bat dau phat trién tot, & ham lugng do am tir 18-19%, A. flavus
phat trién rt nhanh. Nhiéu nghién ctru chirg minh d6 4m co chét cao 1a diéu kién thuan
loi cho nAm mdc phat trién. Aflatoxin san sinh ra & lia mach c6 d6 4m 1a 24-26%,
nhung khong sin sinh & d6 am 20%. Aflatoxin c6 thé san sinh ra & ngd sau khi thu
hoach c6 d am tir 20-28%, dic biét khi nhiét d6 moi truong tir 20-30°C (bang 2.4).

O nhiét d6 moéi trudng thap t6i 8°C, A. flavus van c6 thé phat trién va nguoi ta thdy
chung cé thé van san sinh ra aflatoxin. Nhiét do 11°C & gao va 14°C & lac c6 thé san
sinh duoc aflatoxin do ndm A. flavus phat trién va phat sinh. Tuy nhién & nhiét do tdi
thiéu nay A. flavus chi co thé san sinh dugc aflatoxin néu nhu cac yéu td khac 1a tdi wu.
Nhiét do tir 20-35°C 1a thich hop nhét cho sy hinh thanh aflatoxin. O nhiét do 37-43°C
c6 thé 1a gidi han tdi da dé ndm A. flavus san sinh duoc aflatoxin, dic biét méi c6 ndm
A. flavus phat trién dugc ¢ nhiét do tir 44-46°C.

Bang 2.4. Kha niing san sinh aflatoxin trén ngé c6 d9 Am khac nhau

Do &dm trung | D6 &m twong Luong aflatoxin B, (g/g)

binh cta ngd | d6i méi truéng 14 ngay 28 ngay
(%) (%) x R L R - - i o
Giong ngd 1 Giong ngb 2 Giong ngb 1 Giong ng6 2

16,5 84,2 ND ND ND ND
16,7 85,1 ND ND ND 25
17,3 86,0 10 30 45 1100
17,6 86,9 25 750 150 1675
18,0 87,7 140 500 600 3375

Ghi chii: ND: Khong tim thay aflatoxin. Ngudn: Sauer va Burraoughs, 1980

Néu ca do Am moi truong, nhiét d§ va ham lugng nude co chét toi uu, thi sy hinh
thanh aflatoxin chi sau 48 gio. Nguoi ta thi nghiém trén ngd co do am 21% dugc bao
quan trong chum & 30°C, néu dung khong khi lanh bom vao ngay thi ndm A.flavus it
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phat trién va khong hinh thanh aflatoxin. Nhung néu bom khi lanh tir tir trong vong 20
t61 40 gio thi nam A.flavus co thé phat trién va san sinh ra aflatoxin.

Thanh phéan khi quyén trong qué trinh bao quan ciing 13 nhitng nhan t6 lam gi6i han
su phat sinh va phat trién cia nAm médc. Nhiéu thi nghiém di chimg minh khi CO, & ndng
d6 cao hay khi O, & ndng d6 thap déu c6 thé e ché sy phat trién ciia ndm mdc. Tac dung
nay sinh hoc tGi sy hinh thanh aflatoxin manh hon 1a sy ¢ ché phat trién nAm mdc.

2.3.2. Thu hoach va lam kho

Qua trinh thu hoach va lam khé hat bao quan c6 thé gay ra sy hu: hai mang tinh chét
co gidi ddi véi hat va d6 1a nguyén nhan gy ra sy phat trién ctia ndm mdc trong d6 co
A flavus. Duéi diéu kién mai truong thuan loi, su phat trién cta A.flavus ¢ cac hat bi ton
thuong nay nhanh hon nhiéu lan so véi hat binh thuong. Su hu hai hat nhu giy v& 13 do
qua trinh thu hoach, tach hat, phoi séy gay ra va cé thé con do sdu mot phé huy hat.
Nguoi ta nhan théy, néu qua trinh hu hai hat xay ra & khu vuc mam hat thi nAm mdc
phat trién nhanh hon 13 ¢ hat. Vi vy trong qua trinh thu hat lam kho va bao quan can
phai luu y nhiing t6n hai nay.

Nhiét d6 1am kho hat cao c6 tac dong téi su phat trién A.flavus boi vi nd s& co xu
hudng 1am giam thdp ham luong nude trong co chat ¢ dudi muc tdi thiéu. Nhiét do siy
kho cao ciing co thé 1am hat bi chét, nhu vay s€ lam tang tinh man cam cua hat ddi voi
nam moc khi diéu kién ngoai canh bén ngoai khong thuén lgi. Sy séy kho & nhiét d6 cao
cling 6 thé gy ra su d& v& cta hat so v6i lam khé trong tu nhién. Mot sé ndm mdc va
bao tir nAm mdc c¢6 mat trén hat s& bi diét trong qué trinh séy kho & nhiét do cao. Tuy
nhién néu nhu cac loai nAm mdc bj tiéu diét thi sau d6 sy tai nhiém lai thuan loi hon d6i
voi Aflavus vi thiéu sy canh tranh sinh vat va vi ban than A.flavus 1a loai wa nhiét hon
(Thermotolerant). Nhung sau khi bi tiéu diét, can phai c6 thoi gian lau dai hé nAm méc
moi ¢ thé duoc tai 1ap.

Lam kho & diéu kién ty nhién, nhiét d thip c6 wu diém hon 1a tiét kiém dugc nhién
liéu va tranh dugc sy hu hai hat trong qua trinh séy kho & nhiét d0 cao.

Phoi kho ¢ nhiét do thip, can phai tiéu ton thoi gian nhiéu ngay méi c6 thé dan dén
lugng do 4m cua hat an toan tranh sy xam nhép cla nam méc, nhung trong qua trinh do
lai nang cao kha nang nadm méc c6 thé xam nhap va san sinh aflatoxin. Néu nhiét d6 do
thap hon 20°C thi kha ning san sinh aflatoxin ciing rat han ché vi nam A. flavus ciing
khong phat trién manh mé ¢ khu vuc nhiét do nay. O nhiét d6 cao hon, méi nguy hiém
do nhiém aflatoxin tiém tang hon. Mot s6 thi nghiém ciing da chtmg minh rang néu lam
kho & nhiét do thép thi s& tranh dugc su nhiém aflatoxin.

Mot cach khac dé 1am giam sy xdm nhap cta ndm mdc véao hat ngd, & 16p trén ctia
kho bado quéan nguoi ta b tri hé théng tron dé bao dam tranh su tap trung do 4m cua hat
& 16p trén. Nguoi ta cling con c6 nhidu con duong khac dé chdng sy xAm nhap ctia nAm
méc vao hat bao quan, nhu dung cac hoa chat va cac bién phap sinh hoc s& dé cap &
phan sau.
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2.4. Phwong phap phan tich aflatoxin

C6 hai phuong phap duoc str dung dé phan tich aflatoxin: Phuong phap vat 1y hoa
hoc va phuong phap hoa sinh hoc.

2.4.1. Phuwong phap vit ly hoa hoc

Phuong phap ndy dua trén nguyén 1y cic aflatoxin dé dang tach ra khéi mau phan
tich béng cac dung mdéi hiru co phan cyc manh nhu cloroform, methanol, ethanol,
axeton, benzen. Céc aflatoxin cling c6 tinh khong hoa tan trong cac dung moi hexan, ete
petrol, ete etylic.

Tt nam 1961, cadc nha khoa hoc di chiét xuit aflatoxin trong kho lac b::ing
methanol. Pay 1a phuong phap don gian dau tién, aflatoxin duoc hoa tan trong methanol
va duoc loai m& bang ete petrol. Dung phuong phap sic ky 16p mong dé tach aflatoxin
va dugc phat hién dudi anh sang tir ngoai (UV) ¢ bude song 360nm.

Chiét xuét aflatoxin bang cloroform c6 thé tich hoan toan aflatoxin ra khoi co chét,
dugc 1am sach m& qua cot hexan va ete etylic, thu hoi lai bang cloroform, bbc hoi
cloroform va sir dung cho phén tich tiép theo.

2.4.1.1. Phuong phdp scc ky 16p mong (Thin layer chromatography - TLC)

Phuong phap sic ky 16p mong duoc sir dung rong rai dé xac dinh luong aflatoxin
lan dau tién vao nhig nam 1960. Cac ban dugc trang bai silica gel dugc s dung dé
phan tich. Dung mdi sit dung cho dung dich chay ban méng 1a (chloroform: methanal)
va (chloroform: axeton). Viéc thém nudc vao hé thong dung méi s& lam ting kha nang
hoa tan aflatoxin.

Hé dung méi gom: (nudc: axeton: chloroform) ty 1&: (1,5:12:88 v/v) dugc danh gia
¢6 kha nang hoa tan aflatoxin tot nhat. Cac ban mong sau khi di qua cac dung moéi, duge
dua vao chiéu boi dén tir ngoai (UV) ¢ budc song 365nm. Cac vét mau phan tich co
mau huynh quang xanh da troi hay xanh 14 cdy va c6 do dai R¢ duoc so sanh véi cac vét
cta aflatoxin tiéu chuan. Phuong phap niy c6 thé xac dinh dugc lugng tir 3-4.10'4ug
(0,3-0,4ng).

Nhuoc diém cua phuong phap nay 1a phu thudc vao trinh d6 k¥ thudt cua nguoi
phan tich. Khi so sanh giita mau nghién ctru va miu cta doc t6 chuan cé thé c6 sy sai
léch két qua téi 20-30%.

* Phuong phép do mat d§ huynh quang trén may fluorodensitometer

Fluorodensitometer ¢6 nhiéu tién bd hon, chinh x4c hon so voi nhin bang mat
thuong. Tuy nhién, ¢ nhiéu phong thi nghiém hién dai van str dung phuong phép nhin
so sanh tryuc tiép cac vét trén ban mong vi d& hon nhiéu khi phai qua may densitometre.

Ho6i hoa hoc phan tich (A.O.A.C - 1980) da luu y t61 phuong phap phan tich dinh
lugng st dung TLC. Phuong phap ndy mé rong thanh chwong trinh phan tich mau cia
t6 chic nghién ciru ung thu thé gidi (International Agency for Research on Cancer)
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(Friesen, 1980, 1982). Cac két qua ctia chuong trinh phan tich trén da chimg minh sy
thiéu chinh x4c cta phan tich bang TLC vi sai sd rat cao (tir 30-122%).

Hién c6 4 phuong phap phan tich bang TLC, phd bién nhit 1a CB (Contaminnation
Branch), BF (The Best Foods), EEC (The European Economic Community) va Pon’s
(Pons Methods). Phuong phap CB to ra uu diém hon ca va thudng xuyén dugc st dung.
Tuy nhién phwong phap CB dit, st dung qua nhiéu dung méi phén tich. Phuong phép
BF c6 tinh thyc té hon nhiéu, d& 1am va tiéu thy it dung méi; dung méi sir dung 13 nudc
va methanol it doc hon chloroform. Phuong phép cua Pons c6 nhiéu vu diém, sir dung
hé dung moi la axeton va nude, dung moi nay khong hoa tan mé.

Ca 4 phuong phép trén déu sir dung hé dung méi chay 14 chloroform va axeton.

Khang dinh su ¢6 mit cua aflatoxin:

Mot sb chat duoc tach ra tir mau doi khi d& nham 13n véi aflatoxin, dan dén su
khang dinh sai 1éch. Phuong phap khang dinh su c6 mit cua aflatoxin truc tiép thuc
hién trén céac ban sic ky. Dya vao su bién di cua aflatoxin thanh cac dé)ng phan c6 mau
huynh quang khac so v6i huynh quang ban dau, ca aflatoxin chuan va aflatoxin c6 trong
mau phan tich déu chuyén sang c6 cting mot ddng phan. Thir nghiém khang dinh su co
mit cia aflatoxin trong mau phan tich dwugc phat hién boi Przybylski (1975) va
Verhulsdonk (1977) (Dan theo Pau Ngoc Hao, 2003) va dugc hdi phan tich hoa hoc
Hoa Ky (A.0.A.C) cong nhan. Aflatoxin By, nho axit trifloaxetic (TFA) phun tryc tiép
trén cac ban mong. Axit sunfuric 50% dugc st dung dé phun tryc tiép 1én cac ban mong
trude khi chay trong méi trudng chay. Axit sunfuric 1am thay d6i mau huynh quang
xanh da troi cia aflatoxin By thanh mau vang. Thir nghiém nay nhim khang dinh sy
khong c6 mit cua aflatoxin néu vét nghi ngo khong chuyén thanh mau vang.

24.12. Sic ky 16p méng hiéu ndang cao (High performance thin layer
chromatography - HPTLC)

Do nhiing khiém khuyét trong phuong phép sic ky 16p mong don thuan & cac khau
nhu chiét tich mau phan tich, chay mau trong dung méi, phuong phap HPTLC cé tinh
thuyét phuc cao hon ¢ 3 khia canh sau: (1) Pua miu 1én ban méng mét cach tu dong;
(2) Ci thién duoc sy dong nhét ca 16p hap thy; (3) Chay ban mong trong dung méi c6
kiém soat.

Qua trinh dua mau vao ban mong dugc tu dong hoa, do do, cac vét duoc dinh ding
vi tri va do cuong d6 huynh quang cua vét ciing bang may densitometers. Thé tich mau
dugc dung trong HPTLC ¢6 thé = 1ul so voi 5-10 pl mau trong phwong phap TLC, nhur
vy s& lam giam di rat nhiéu dién tich cta vét (=lmm). Nong d6 chat chuan co thé chi
can 5pg trong phan tich bang HPTLC, do d6 c6 thé xac dinh tdi 30pg (0,03ng) aflatoxin
B1 ¢ lac (Coker,19).

Str dung k¥ thuat HPTLC lam ting tinh thuyét phuc ctua phuong phap TLC dé dinh
luong aflatoxin ¢ hiéu qua nhit.
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2.4.1.3. Phurong phdp sdc ky long cao dp (High performance liquid chromatography -
HPLC)

Hé théng phan tich aflatoxin tu dong HPLC 14 hé théng phan tich dét tién, dung xac
dinh dinh luong aflatoxin. Phuong phap HPLC st dung ca hai pha: Pha binh thuong va
pha phan. Hé thong nay dua trén sy hip thy tia UV va xac dinh cuong d6 huynh quang.
Trong pha binh thudng, pha tinh 1 ran, phan cuc hon pha dong. Trong pha phan, pha
binh thudng 1a pha phan pha, pha tinh 13 léng va it phan cyc hon pha dong. Trong
HPLC, pha phan dugc st dung dé tach aflatoxin nhiéu hon pha binh thuong.

MAu phan tich duoc tach bang hdn hop chloroform véi nude. Ly tim chat tich
va lam sach qua Silica gel. Pha binh thudng sir dung c6t nhoi Silica gel 5um va pha
dong stir dung: (benzen: axetonitril: axit formic). Gidi han xac dinh 1a 0.5ug/kg. Céac nha
khoa hoc d3 sir dung pha phan két hop voi TFA dong phan dé xac dinh duogc cac
aflatoxin trong lac. Str dung pha phan v&i su hinh thanh cac dong phéan cé thé xac dinh
duoc cac aflatoxin By, By, Giva G, & n6ng do Spg.

Davis (1980) ciing sir dung pha phan dé xac dinh huynh quang cua dong phan Iod
ctia aflatoxin B;. Két qua din dén viéc phat trién phuong phap dong phan cot.

2.4.1.4. Phuong phap cot mini (Minicolumn methods)

Phuong phap c6t mini nham xac dinh nhanh aflatoxin c6 trong mau. Phuong phap
nay don gian, it tn kém, nhung chi x4c dinh dinh tinh.

K§ thuat cot mini 14 cot sic ky bang thay tinh hay chat déo c6 kich thudc khoang 3
- 6 mm chiéu rong va 20cm chiéu dai. Dung dich chiét tach dugc 1am sach bang dung
moi/dung moi va hoa tan trong mot lugng nho benzen hay chloroform. Cot dugc nhdi
silica gel nhur mot chat hap thy va quan sat dudi anh sang tr ngoai (UV) dé xac dinh
mau huynh quang xanh chi ra sy c6 mat cua aflatoxin.

Céc nha khoa hoc di cai tién phuong phap nay nham phat hién nhanh aflatoxin
trong mau. Phuong phap cot mini da dugc A.O.A.C (Association of Offical Analytical
Chemists) (1980) cong nhan. Aflatoxin duoc tach bang axeton va nudc (85:15), cac
chit tap duogc loai trén gel cacbonat déng va chloric sat. Sau d6, aflatoxin duoc tach ra
bang mot pha nudc véi chloroform. Chloroform tach dugce dua vao cot ¢6 chira mot
16p bot nhom trung tinh, silica gel va florisil & phia dudi, sunfat canxi kho & ca trén va
duédi. Cot duge chay trong chloroform va axeton (9:1) dé giir aflatoxin trén dinh cia
16p florisil. O d6, aflatoxin c6 thé duoc xac dinh boi mau huynh quang xanh duéi dén
tr ngoai.

2.4.2. Phwong phdp héa sinh mién dich (Immunochemical methods)

Phuong phap hoa sinh mién dich mang tinh dac hi¢u cao, dya trén nguyén ly két
hop giita khang nguyén va khang thé dic hiéu. Hai phuong phap hién dung 1a: Aflatoxin
danh ddu phong xa (radio-labeled aflatoxin) va aflatoxin gin men. Do su tién bd cua k¥
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thuat mién dich trong nhitng nim qua, di phat trién nhiéu hé théng ELISA khac nhau dé
xé4c dinh aflatoxin va khang thé don va da dong (monoclonal va polyclonal). Phuong
phap st dung khang thé don dong (monoclonal) t6 ra dic hiéu véi aflatoxin B va
aflatoxin By (100 - 125%), véi aflatoxin Gy téi 30%. Trong khi d6 khang thé don dong
to ra dac hi€u voi aflatoxin B; va khong phan Gng chéo véi aflatoxin Gi. Tuy nhién,
cling c6 ¥ kién cho rang khang thé don dong c6 phan tng chéo véi aflatoxin By, G, Go.

Theo y kién mot sb tac giao nhiéu nuée, viée xac dinh 4 loai afatoxin By, B, va Gy,
G, c6 mdt trong tu nhién mang tinh thuc tién hon 1a chi xac dinh aflatoxin B1. Do vay
dung khang thé da dong hay don dong dé xac dinh aflatoxin khong trd nén can thiét.

2.4.2.1. Phuong phdp ELISA (enzyme - linked immunoabsorbant assay)

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

ELISA tryc tiép sir dung aflatoxin gin men (aflatoxin - enzyme conjugate), ELISA
gian tiép - aflatoxin gan protein (aflatoxin - enzyme conjugate) va mot khang thé thir hai
(secondary antibody) nhu IgG khang thé (anti rabit IgG). Ca hai phuong phap truc tiép
hay gian tiép déu sir dung men peroxidaza (HRP) va men photphataza kiém dé gan.

ELISA truc tiép (direct competitive ELISA)

Phuong phap ELISA truc tiép dua trén nguyén 1y khang thé dac hiéu dugc phi trén
cac dia chuan d6 (microtites). Dung dich tach tir mau hay aflatoxin chuan dugc i cling
nhau hay tach thanh 2 budc. Sau d6 rira bang dung dich thich hop. Luong men gin vao
dia duoc xac dinh bang dung dich dic biét. Phan ing mau dugc do bang quang phd
hoic so sanh bang mat thudng véi cac dia tiéu chuan.

Phuong phap ELISA nay nhiéu khi ciing chiém thoi gian va sai s6 16n trong cling
mot mau phan tich do sy xdm nhap cta cac chit ngoai lai c¢6 trong mau tach. Chu va
cong su (1978) da phét trién mot phuong phap don gian hon, chi cin méot gio 1a co thé
phat hién duoc aflatoxin By trong lac va ngd, dwa trén nguyén ly chiét miu bang
methanol va nudc c6 chira dimethyl formamid. Bang phuwong phép nay ¢ thé phat hién
t1 95,4% aflatoxin B; trong bo. C6 thé lam ting do chinh xac ciia phuong phap ELISA
qua cac bude 1am sach miu. Vi vay, ngudi ta d& nghi can 1am sach mé& trudc khi dua
vao phan ing ELISA.

ELISA gian tiép (indirect ELISA)

Trong phuong phap nay aflatoxin gin vao protein dugc phil cac dia chuan do
(microtiter). Mau tach hay aflatoxin chuan duoc dua vao dia, tiép theo 1a khang thé thu
cép (anti aflatoxin antibody). Luong khang thé gin vao dia duoc xac dinh do thém IgG
khang thé (anti rabit IgG) gin voi photphataza kiém (ALP) va phan (mg mau xdy ra véi
P - nitrophenyl photphat. Luong doc t6 duoc xac dinh bang cach so sanh véi dudng
chuan (Standard Curve). Toan bd qua trinh chiém khoang 5 gio. Kawamura (1988) da
cai tién phuong phéap va xéac dinh aflatoxin trong thoi gian 3,5 gid, do nhay phan tng 1a
1ppb. So sanh véi phuong phap ELISA truc tiép, phuong phap ELISA gian tiép trai qua
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nhiéu budc hon va cin mot khang thé thir cdp, vi vay kha ning sai sb cao va mit nhiéu
thoi gian.

2.4.2.2. Phirong phdp khdng thé don dong (monoclonal antibody) trong phdn tich
ELISA

Do sy khong dic hiéu cia phan tich ELISA trong qué trinh san xuét thé da dong
(polyclonal antibody) trén tho, ngudi ta da san xuat khang thé don dong nhim muc dich
loai bo sy thiéu chinh xac do phan tng chéo (crossreaction) giita cac aflatoxin voi nhau,
dac biét 1a aflatoxin By va Gy.

Nguyén 1y ciia san xuat khang thé don dong:

Pay 1a phuong phap phire tap. Khang thé don dong (McAb) dugc san xuét sau khi
pha tron té bao myeloma ctia chudt nhit tring voi té bao lach phéan 1ap tir té bao lai F1,
dugc mién dich bang aflatoxin By (oxime - conjugate). Dong té bao lai hybridoma san
sinh khang thé ddc hiéu chong aflatoxin B; moc trén méi trudng nudi cdy té bao. Dich
nudi cy thu duoc c6 ham luong chudn do cao (1:800.000) bang phuong phép phan tich
enzym mién dich va dugc gin men peroxidaza conjugate theo 2 budc véi glutaraldehyd.
Conjugate dugc st dung cho phéan tich ELISA tryc tiép véi aflatoxin By. Do nhay cam
cua phuong phép dat 0,2 ng/ml. Tinh dac hi€u cua phuong phap da dugc ghi nhan la
khong ¢ phan tng ngung két chéo véi bat ky dong phan nao. Phuong phép niy ciing
dugc ung dung dé xéc dinh aflatoxin By trong thirc an chdn nudi va thuc ph:flm.

Bang 2.5. Phan rng ngung két chéo giira cac aflatoxin va dong phan
trong monoclonal antibody ELISA

Ddng phan Aflatoxin Ty 18 % phan &ng chéo
Aflatoxin B, 100
Aflatoxin G, 14,3
Aflatoxin B, 12,5
Aflatoxin My 7.3
Aflatoxin M, 4,4
Aflatoxin G, 1,8
Aflatoxin G, 0,08
Aflatoxin Gy, 0,03

Ngudn: Cauddish, 1985

2.4.2.3. Kit ELISA thirong pham

Mot s6 cac hing ctia Anh, Phap, Nhat Ban va My da san xuét ra cac kit ELISA dé
phan tich aflatoxin. Trir “Biokit” 1a ELISA gian tiép, con lai cac kit khac déu 1a truc tiép
(bang 2.6).
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Bang 2.6. Cac kit ELISA thwong phim dé phén tich aflatoxin

Pac ) Aflasure Biokit Trasnia Afla - Check

L Quntitor

tinh (UK) (UK) (France) (Japan)
bPac |B; B1, B, B1, B2, G1, G By, By, Gy, G B1
hiéu

450nm 450nm 414nm 410nm 492nm

Budéc
SoNg 15 30 2-200 2-200 1-30 2-40

hap
thu

Gigi | (Methanol:nwdc) | (Axetonitril:nwdc) | (Axetonitrinwéce) | (Methanol:nwée) | (Methanol:nwéc)
han |(55:45) (60:40) (50:50) (80:20) (55:45)

dinh
lwong
(ppb)

Dung
dich
chiét

Nguon: Dan theo Pau Ngoc Hao, 2003

Céc kit ELISA dugc su dung don gidn, nhanh chong va thich hop ¢ lugng aflatoxin
20ppb.

Mot vai dich chiét dugc nho 1én gidy trén ban plastic. Nho tiép aflatoxin da gin
men, sau d6 cho dung dich chit hién mau. Su khong xuét hién mau cho théy su ¢c6 mat
cua aflatoxin trong cic mau chiét tach. Mau xanh sang 1a khong c6 1 aflatoxin. Phuong
phap chi mang tinh chit dinh tinh, khong c6 ¥ nghia dinh lugng. Han ché cia phuong
phap nay 1a gia kit con cao, chi phii hop cho kiém tra san pham xuat nhap khau va cac
chuong trinh gidm sat aflatoxin. Can dugc hoan chinh va giam gia do tu ché tao dé phuc
vu cho san xuét.

2.4.3. Phwong phap phdn tich nhanh ham lwong aflatoxin trong ngé (phwong phdp
BGYF)

Theo mét trinh ty phan tich trong phong thi nghiém doi hoi phai ¢ thoi gian va rat
t6n kém tai chinh. Vi vy, nguoi ta da tim ra nhung phuong phap don gian hon nhim
dap ung dugc doi hoi trong qué trinh mua ban trén thi truong.

Phuong phéap str dung ¢t mini (mini column) cling 1a mot trong cac phuong phap
xé4c dinh nhanh aflatoxin trong ngd, tuy nhién do chinh xac kém vi dung lugng mau sir
dung trong qua trinh nay qué it nén phuong phap nay khong duoc sir dung rong rai.
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Hién nay nguoi ta st dung k¥ thuat BGYF (bright green yellow fluorescenes), ky
thuat nay dua trén sy phat sang ctia dén huynh quang mau vang xanh cua cac hat bi
nhiém aflatoxin dudi anh sang dén tir ngoai 365nm. Ky thuat nay dugc goi 1a phuong
phap sang loc (screening) nham phat hién nhanh 16 hang c6 ham luong aflatoxin thap.
Néu kiém tra khoang 4,54kg miu ma khong thiy c6 hat mau vang xanh, 16 hang duoc
coi nhu c¢6 ham luong aflatoxin thap. Néu nhu ¢ nhitng hat c6 mau huynh quang vang
xanh thi can duoc danh gia theo nhitng thang mau quy dinh.

O My ngudi ta chip nhan phuong phip BGYF dé danh gia tinh trang nhiém
aflatoxin trong 16 hang hoa c6 ham lugng tir 20 - 100ppb. Phuong phép nay ciing dugc
ap dung ¢ nhiéu nude va quy dinh mirc nhidém aflatoxin tir 20ppb trd 1én tiy theo muc
dich str dung.

Phuong phap BGYF ciing duge ap dung véi ngd tring va ngd da qua bao quan
nhung phuong phap nay gip kho khan trong viéc dinh lugng.

2.4.4. Cic bwéc dén t6i sai sét trong qud trinh phan tich dinh lwong aflatoxin

Do sy phan b6 ham lugng aflatoxin khéng dong déu trong 16 phén tich, dic biét ddi
v6i 16 hang ¢ dang hat nhu ngd, hat bong, lac... Cac loai hat nay ¢ thé bi mdc hoic bi
sdu mot nén c6 chira ham luong aflatoxin cao hon so voi cac hat khac. SO lugng hat bi
méc hay sau mot co khi tap trung vao nhitng khu vuc nhat dinh nhu trén bé mat, trong
cac khu vuc bi 10 ri... Vi vdy s& giy ra nhitng chénh léch vé ham luong d6i khi rat 16n
trong ciing mot 16 hang phan tich. Bén canh d6 khi 1dy mau ngudi ta van c6 thé bi ap dat
tinh cht quan va vi vy ciing 1a nguyén nhan dan dén su sai 1éch két qua phan tich. Pa
¢6 nhitng cong trinh nghién ctru cho thay sy bién dong ham luong aflatoxin c6 thé tir 0 -
500ppb do su c6 mat hay khong c6 mat cua hat bi mbc. Nhu vay, néu mudn tang cao
tinh chinh x4c ciia két qua phan tich véi ham luong c6 thuc trong 16 hang thi qua trinh
ldy mau can phai dugc thiét ké va nghién ctu. Sy sai sot c¢6 thé bat dau 1dy mau tir 16
hang cho t&i khi mau d6 chi duge 1dy véi mot lwong nho hon dé dem nghién ra va lai
mot 1an nira, tir mot khdi lugng nho nay lai chi iy mot lwong rat nho dé phan tich. Cubi
cuing sai s6t con ton tai trong qua trinh xur 1y, chiét tach mau va danh gia, do ludng miu
trong cac phuong phap.

Pé khic phuyc tinh trang trén, ngudi ta da thiét 1ap nhimg chuong trinh phan tich
mau dé nghién ctru nham giam tdi thiéu qua trinh din dén sai sot. Theo phwong phap
phan tich va dénh gia cta Hoi phan tich hoa hoc Hoa ky (A.O.A.C) thi khong thiét ké
dung luong miu bit budc, song bat budc mau phai duge nghién nho toi kich thude quy
dinh. Lan dau tién miu phai dugc nghién dé qua duoc rdy sb 20. Sau cung 50g miu
duoc sir dung cho chiét tach va dung cho phan tich.

Qué trinh dan dén sai sot trong phén tich c6 thé duoc thiét 1ap va biéu dién nhu sau:
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V=S+C+F+Q
S =3,9539 P/Ws
C =0,1196 P/Wc
F =0,0125 P/Wf
Q =0,0699 p*/Nqg

Trong dé: V: 1a biéu din tong cic sai sot c6 thé

S: 14 sai s6t trong qué trinh 14y méu tir 16 hang

C: 1a sai s6t tir qua trinh 14y mau tir mau ban dau

F: 13 1an 14y mAu cudi cing tir C

Q: 1a sai sét trong cac budc xir Iy mau

Ws: khdi lwong mau lan dau tir 16 hang (kg)

We: khéi luong mau 13y ra dé nghién tir Ws (kg)

WH: khdi lugng mau cudi ciing lay tir We dung dé phan tich (kg)

Ngq: s6 lan aflatoxin phai thong qua cac cong doan chiét tach dé sir dung cho phan
tich cudi cung.

P: 12 ham lugng aflatoxin trong 16 hang phan tich bangppb hay pg/kg.

Két qua ciia cac cong thirc 2, 3, 4 1a dya trén nhiing phén tich chi tiét trong phong
thi nghiém voi dung luong mau cho ca 3 lan da duoc tinh toan va wdc lugng ca nhimng
sai sot trong khi ldy mau dé khic phuyc tinh cha quan. Chi c¢6 thé c6 sy dong nhat ham
luong aflatoxin c6 trong hat méi hy vong khac phuc dugc sai sot do 2, 3 va 4. Nhung
di€u do khong xdy ra trong thuc té.

Cong thtrc 5 phan anh su sai sot trong cac bude phan tich. Thong thuong qua céac
budc lam sach mau, st dung cac dung mdi phan tich dé chiét tach co thé dan téi 1am sai
sot ham luwong aflatoxin trong mau. Su danh gia bang mat thuong trén ban mong theo
phuong phéap phan tich sic ky 16p mong (TLC) ciing thudng dan dén sy sai sét do tinh
chu quan. Ngay ca néu str dung may do mat do quang hoc Spectro - photometer ciing
van ton tai nhiing sai sot khi danh gia két qua trén ban mong. Chi ¢ sir dung céac
phuong phép hién dai hon nhu sic ky long cao ap (HPLC) thi méi hy vong lam giam sai
sot trong bude danh gia cudi cing.

Nhur thé chi ¢6 thé giam thiéu sy sai sot trong phan tich dinh lugng aflatoxin khi cac
yéu to co thé gay sai sot trong toan bd qua trinh 14y miu va phan tich miu duoc chi ¥
va duogc tinh todn to61 wu. M61 quan hé giﬁa dung lwrong mAu, sb luong hat dai dién duoc
dung trong phan tich va d6 min ctia mau cudi cung dwoc dua vao chiét tach 1a rit quan
trong. Diéu nay s& quyét dinh muc do twong quan giira két qua phén tich véi ham lugng
¢ trong 16 phan tich.

Tuy nhién néu yéu cau vé mdi twong quan cang cao thi chi phi cho quéa trinh phan
tich cang 16n. No6i chung dung lugng mau cang cao, ty 1¢ hat cang 16n trong qua trinh
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phan tich, ddm bao murc chinh xac va mdéi twong quan cang 16n, song chi phi qua cao s€
can trd cong viéc trén. Vi vay cac budc lay mau phan tich can duogc tinh toan dé dam
bao sy phu hgp voi khoi lugng cua 16 hang héa phan tich.

2.5. Cac phuong phap phan huy aflatoxin

2.5.1. Phwong phap vt ly hoc

a) Phén hiy aflatoxin bang khong khi néng

Phuong phap ding khong khi nong thdi qua nguyén lidu co chia aflatoxin dé lam
giam thiéu luong aflatoxin da duoc nghién ciru va phuong phap nay ciing da dem lai két
qua dang ké. O lac hat, néu stric noéng 130°C trong vong 5 phat ¢6 thé lam giam luong
aflatoxin B, tir 2000ppb xudng 1000ppb. Luong aflatoxin giam con lién quan dén su co
mat cua cac aflatoxin khac nhu af. By, af.Gy v.v... Két qua mot sb thi nghiém cho théy
aflatoxin B; giam 70% con lugng aflatoxin B, chi giam tir 47-52%. Trong cac thi
nghiém khac lai thay aflatoxin B, giam duoc 69% va aflatoxin Gy, chi giam 67%.

Trong ndng nghiép thuong dung phuwong phap nay dé lam kho va giam aflatoxin &
ngd hat. Néu nhiét 6 khi nong 1a 100-145°C thi lugng aflatoxin B c6 thé giam tir
877ppb con 452ppb, tir 378 con 213ppb, tur 133ppb con 80ppb va tir 80ppb con 35ppb
(giam khoang tir 40% dén 60%). Néu ting nhiét d6 thoi 1én tdi 165°C ¢ thé 1am cho
lugng aflatoxin B1 gidm tir 66-77%.

b) Phén hiy alfatoxin bang hdp wét & dp sudt cao

Phuong phép hap uét & nhiét do cao dudi ap luc hoi nude dem lai két qua kha quan
hon. Qua trinh nay phd v& nhanh chéng vong lactam trong céu triic phan tir aflatoxin.
Coomes (1966), Elkady (1981) va mot s6 tac gia di ching minh lugng aflatoxin c6 thé
giam thiéu t&i mirc khong thé phat hién duoc bang phuwong phép sic ky 16p mong. O lac
c6 d6 am 10%, chtra 7000ppb aflatoxin By; dugce hip wdt & 120°C trong 4 gio, luong
aflatoxin B; da giam con 370ppb. O ham lugng aflatoxin thap (760ppb) duoc hap &
1,5atm trong vong 1 gi¢ da phan huy hoan toan aflatoxin.

Néu gao nhiém aflatoxin tir 40-4000ppb dwoc hip uét trong 5 phit & 120°C (thém
nude vao gao ty 18 1a 1:4) c¢6 thé lam giam ham luong aflatoxin By téi 68%.

¢) Phdn hiy aflatoxin bang cach dun truc tiép

Aflatoxin bén viing véi nhiét do. Piéu nay ciing pht hop vé6i nhiét d6 nong chay
cua céac aflatoxin By, By, Gy, G, va M lan luot 1a 268, 386, 244, 230 va 299°C
(Milczewski, 1981)

Nhiéu thi nghiém khac dugc tién hanh bang phuong phép dun nau thong thudng
(nhiét 46 = 100°C), song két qua cho thay hoan toan khong giam dugc lugng aflatoxin
¢6 trong mau phan tich. Khi dun sdi nguyén liéu ndu bia & 100°C van tim thiy 90%
luong aflatoxin so voi lugng doc t6 co mat ban dau. Ngudi ta di phat hién thdy trong
thirc &n nau chin ¢ Thai Lan mot lugng aflatoxin tir 748ppb téi 1299ppb.
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Tuy nhién, d6 bén vimng cia aflatoxin trong quéa trinh dun séi con phu thudc vao
ham luong nude chira trong hat. Néu ludc gao véi nude theo ty 16 1:4 trong vong 30
phiit da 1am giam 50% lwong afatoxin. Néu ty 1& d6 1a 1:8 giam t6i 67% luong doc to.
Nhu vay, trong qua trinh dun s6i, néu thém nude vao s& thiic diy nhanh qua trinh phan
huy aflatoxin. Ranh gi¢i nhiét d6 dé phan huy duogc aflatoxin ciing rat quan trong. Néu
nhiét d6 nhoé hon 100°C thi kha ning phan hiy doc t6 hau nhu khong xay ra. Nguoi ta
d3 ngdm hat bong c6 d6 4m 20% trong 90 phut & nhiét d6 60°C nhung lugng aflatoxin
B1 khong bi giam di, lugng aflatoxin B; va G, chi giam dugc tir 1,7% va 2,8%.

Su gidm aflatoxin trong diéu kién dun niu con phu thudc vao pH ctia mau phan
tich. Néu & pH =1, nhiét d§ ngdm la 40°C thi aflatoxin B; c6 thé chuyén thanh aflatoxin
B.a va aflatoxin G; thanh aflatoxin Ga,.

Két qua nghién ctru ctia nhiu tac gia cho thdy, su giam aflatoxin M trong sita chiu
anh huong cta nhiét do tiét tring. Néu sir dung nhiét d6 75°C trong 4 gidy, 62°C trong
30 phat, 74°C trong 30 phut thi ty 1& doc t6 twong tng giam duoc 1a 12%, 35% va 40%.
Tuy nhién, ban than sy phan huy nay con phu thudc vao aflatoxin B, con vat an phai
dugc dao thai qua sita, hay thi nghiém b sung aflatoxin M vao sita. Nhitng nghién ciru
khéc cling cho théy, néu hép udt bot lac ¢ 1,5 atm, sau do séy kho & 80-105°C thi bot
lac gﬁn nhu dat gidi han an toan cho vat nuoi.

Ngudi ta dun néng 500ppb aflatoxin trong dau & 160°C, sau 30 phiit con 400ppb
doc t6. Tiép tuc dun 30 phat nita aflatoxin van khong bi pha hiy. Dau ngd va dau lac
nhiém aflatoxin duogc dun ndng t6i 250°C ma doc td van ton tai. Tuy nhién su giam
aflatoxin trong hat lac hay ngd bang phuong phap siy nong c6 két qua kha quan hon.
Nguyén do 12 boi su ¢6 mit ctia nudc trong cac hat. Néu sy lac & 160°C trong 30 phut
thi lugng aflatoxin giam tir 100ppb con 5ppb, néu & 190°C trong 10 phut thi lugng doc
t6 con lai 1a 20ppb.

d) Lam giam aflatoxin bang phwong phdp hdp phu

Aflatoxin c6 thé duwoc hdp phu boi cac chat hip phu nhu: vermicullit,
montmorillonit, bentonit, sepiolit v.v... Néu thir cac chat hip phu trén & ham luong 1
gam, thém 50ml dung dich dém photphat (pH = 6), @ trong 5 ngay thi kha nang hip phu
aflatoxin co thé dat 100%. Nghién ctru st dung than gd hoat tinh dé hap phu cac
mycotoxin trong d6 co aflatoxin da thu duoc két qua t6t. Nguoi ta da tién hanh thi
nghiém trén 2 nhom vat nudi. Nhom dbi chimg an thirc an nhidm aflatoxin, thirc 4n cia
nhom thi nghiém da dwoc hap phu qua than ciii hoat tinh. Két qua cho thay nhom vat
nudi ddi chimg bi chét trong khi nhom duoc an thirc dn qua hip phu van khoe manh.

Bén canh d6 mot s6 cac hop chat nhu silicagel, polyme cao phan tir ciing duoc thir
nghiém kha ning hap phu toxin trong thirc an chin nudi. Qué trinh hap phu xay ra trén
bé mit cac cao phan tir, do su gin céc toxin vao cac nhém hydro. Cac nha nghién ciru
nhan thiy kha nang hip phu doc té trong in vitro thi nghiém véi cac doc td chudn nhu
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aflatoxin B, By, Gy va G, giam tdi 61, 37, 46 va 35%. Két qua dugc ching minh qua
viéc nudi vit thi nghiém. Nguoi ta thiy nhirng biéu hién bénh 1y & gan qua giai phiu da
giam rd rét nhung van phat hién duoc nhitng dau vét cua aflatoxin trong gan. Két qua
cling duoc quan sat thiy trén ga thi nghiém, trén lon va ga dé. Cac vat nudi thi nghiém
phat trién binh thudng va ting trong hon so véi d6i ching.

e) Tach aflatoxin bang dung méi hitu co

Pay 1a phuong phéap c6 thé ap dung dbi véi thirc an va nguyén liéu lam thac in
chan nudi, dic biét 1a hat lac va hat bong. Methanol duoc st dung nhu mét dung moi
thich hop cho viéc tach doc t6, ngoai ra con cé ethanol, axeton, cloroform, hén hop
axeton va nudc, methanol va nudc, hdn hop hexan - axeton - nuéc, v.v... Kha ning chiét
xuat aflatoxin bang cic dung mdi hiru co con phu thudc vao nhiét d6 dung méi. Tuy
nhién muc dich chiét tach aflatoxin trong nguyén liéu con can duoc hach toan kinh té.
Vi vay chi ding hdn hop methanol - nuéc 1a twong dbi phu hop vé gia thanh. Mot thi
nghiém st dung methanol dé tach aflatoxin ra khoi ngd & ty 1& 5: 1 da cho két qua rat
kha quan. Gan nhu ngo da tré nén vo doc ddi vai vit, sau d6 methanol thu hdi duge loc
qua than hoat tinh va cé thé tiép tuc st dung lai. Rtra cdc nguyén li€u chi chira aflatoxin
(nhu ngd) bang dung dich 1% clorua canxi (CaCly) c¢6 thé lam giam t6i 80% lugng
aflatoxin. Néu st dung nudc cd 1% bicacbonat natri (NaHCO3), lugng doc s€ gidm
100% (lwong ban dau 1a 10 ppm). Tuy nhién qua trinh ria ciing 1am giam ham luong
protein t&i 6%. Ngudi ta ¢ thé loai bo 80% aflatoxin trong dau lac bang cach sir dung
nuéc mudi 10% (NaCl) theo ty 1& 1:4 & nhiét do 90°C trong 30 phit.

/) Phén hity aflatoxin bang cdc tia xa

Aflatoxin rat man cam véi tia cuc tim (UV light). Nhiéu tac gia dd nghién ctru kha
nang lam giam aflatoxin bang tia cuc tim. O budc song 365nm, kha ning hap phu cua
aflatoxin dat cuc dai. Luong aflatoxin & ngd (150ppb va 250ppb) c6 thé giam 30% va
16% trong 10 gid tiép xtGic v6i anh ning mat troi. Cac nha khoa hoc & An Do ciing
khéng dinh, dudi tac dong cua anh sang mat tro1 aflatoxin Bj, trong bot lac s€ giam tur
83% xudng 50%.

Céc tia xa nhu tia y dd dugc nghién ciru dé lam giam aflatoxin trong hat. Thi
nghiém duogc tién hanh & lidu 1; 5; 10 va 15 Mrad (Mega rad) dé chiéu vao cac dung
dich c6 chira aflatoxin By, By, G1, G,. Chi ¢ liéu 10 Mrad méi c6 thé lam giam dang ké
ham lugng aflatoxin. Tuy nhién, viéc chiéu tia xa dé lam giam aflatoxin trong nguyén
lidu da khong mang lai y nghia kinh té. Néu sir dung liéu 3 Mrad dé chiéu vao thirc dn
chan nudi da lam giam cac chét dinh dudng, dic biét 1a cac axit amin va ciing khong
gy nguy hiém cho dong vat thi nghiém nuéi bang thirc dn dugc chiéu tia xa. Nhung &
lidu luong nay, aflatoxin da khong bi pha hiry. Néu sir dung liéu 10 Mrad s& gy anh
huéng xau dén cac thanh phan dinh dudng trong thyc phdm va thirc dn chin nudi.
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Tir cac phuong phap vat Iy nham phéan huy aflatoxin dd néu trén, c6 thé nhan xét
nhu sau:

Viéc loai bo hoidc 1am giam luong aflatoxin bang phwong phap co hoc va vat 1y hoc
c¢6 thé mang lai nhimg két qua kha quan. Nguoi ta tich bang thi cong hay bang cac may
tach hat nhitng hat bi hu hong, bién mau ra khoi khéi lugng hang héa dé c6 thé tranh
duoc mot phﬁn kha nang nhiém aflatoxin.

Phuong phap phoi kho hay rira bang nuéc ¢ chira cic dung mdi hiru co khong
hoan toan loai bo duoc aflatoxin. Tuy nhién, phuong phap nay c6 y nghia thyc tién vi
don gian d& lam, dic biét ddi voi cac nudce nhiét d6i co nhiéu anh sang mat troi, diéu
kién phoi kho thudn lgi. Nhung hoan toan khong phu hop véi cac nguyén li¢u da xay
nghién tur hat thanh dang bot.

Phuong phép chiét bang cac dung méi hitu co c¢6 thé 1iy ra phan 16n luong aflatoxin
trong hang hoa. N6 da dugc &p dung thanh cong & nhiéu nudce va dic biét ddi véi bot lac
va dau lac.

Phuong phap hap phu qua than hoat tinh ddc biét c6 hiéu qua dbi véi aflatoxin,
patulin va cac mycotoxin khac. Phuong phap lam vo hoat doc t6 nim bang nhiét con
phu thudc vao cac yéu té nhu lugng nude co trong co chat, ap sut, thoi gian va nhiét do
sdy v.v..., trong d6 hdp u6t dudi ap sudt cao c6 hiéu lyc hon ca. Su phan huy céc
mycotoxin c¢6 thé xay ra & 100°C, thap nhit 1a 60°C. Citrinin 1a doc t6 nAm mdc dé bi
phan hay bdi nhiét, cac doc td khac nhu ochratoxin, patulin, zearalenon... lai tuong ddi
bén viing vai nhiét. Aflatoxin l1a doc t6 bén vitng nhét & nhiét do cao.

Aflatoxin c6 thé bi phan hily boi tia cuc tim, tham chi khi phoi ning. Tia ion ciing
c6 thé phan hily duge aflatoxin, tuy nhién lidu can thiét 1a rat cao va do d6 anh huong
t6i chat lugng ctia thyc pham, thirc dn va nguyén lidu 1am thirc n chan nudi.

2.5.2. Phwong phdp hod hoc

Phuong phap héa hoc sir dung nham v6 hoat hay giam luong aflatoxin trong thirc an
va nguyén liéu 1am thirc n chan nudi da dugc nhiéu tic gia nghién ciru va dugc tng
dung ¢ nhiéu noi.

a) Phuwong phdp sir dung cdc chat oxy héa khir

Céc chat oxy hoa khir nhu natri hypochlorit (NaOCI), oxy gia (H,0,) duogc st dung
dé lam mét doc tinh cua aflatoxin. Natri hypochlorit dugc dung lam sach cac dung cu
phong thi nghiém. Nguoi ta da chimg minh kha ning lam v hoat aflatoxin By, ¢ thé
chuyén thanh dang aflatoxin B3 dichlorid, 1a mot chat rit nguy hiém co thé gy ung
thu va dot bién. Vi vay, khi ding NaOCI dé khtr aflatoxin By, thuong két hop véi axeton
ham lugng 5%.

Ciing c6 thé str dung hdn hop NaOCI va H,0, dé phan huy aflatoxin. Ngudi ta con
ding hdn hop 16,5% NaCl va 1% NaOCI dé xir Iy mau. Thi nghiém trén bot gao dugc
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xtr Iy bang dung dich trén trong 24 gid di tach duoc hoan toan aflatoxin ra khoi mau
thir. Khi mau dugc xir Iy bang dung dich 3% H,0, trong 1 gio & 65°C, lugng aflatoxin
B;, trong ngd giam tir 379ppb con 20ppb. Nhidu tac gia khac ciing cho biét, co thé loai
b6 hoan toan aflatoxin B; bang hdn hop 2% NaOCI va 12% H,0, & diéu kién binh
thudong. Mot sd nghién ctru khac st dung H,0; trong 30 phut & pH = 9,5 va 80°C cho
két qua rat kha quan, khong nhirng aflatoxin bi phan huly hoan toan ma con dam bao an
toan khi thi nghiém lai trén vit va trén phoi ga. Tuy nhién st dung NaOCl dé xir 1y hat
nhiém aflatoxin c6 thé 1am mat mau sic cta hat va bién chét céc axit amin.

Khi 0zon (O3) ciing dugc thir nghiém vé kha ning phéan huy aflatoxin trong mau dat
hiéu qua tdt, song co béng chung la chét luong cac thanh phﬁn cua thurc an bi gidm, dac
biét 1a protein.

b) Phirong phdp sir dung cdc chdt kiém

Hydroxit amon (NH;OH) va hydroxit natri (NaOH) 1a 2 chét kiém duogc thir nghiém
1am v hoat aflatoxin. Cac chat nay déu c6 hoat tinh manh, c6 thé pha v& vong lactam
trong cAu tric phan tir aflatoxin. Tuy diéu kién thi nghiém ma cac san pham phan huy
aflatoxin c6 nhitng trong lugng phan tr khac nhau. Nguoi ta da xac dinh dugc mot )
chat co trong lugng phan tir 286 va 256. Aflatoxin Dy, 13 san pham phan hiy co trong
lwong phén tir bang 286. Qua trinh hinh thanh aflatoxin D; dudi tac dong cta ion NHj
1am mo vong lactam va lam mat cacbon cua axit keto. O néng d6 nguyén ctia NH,OH,
trong 100°C va 1 gio tiép xtic d c6 10% aflatoxin Dy, hinh thanh tir aflatoxin B;.

Schroeder (1968) da 1ap mo hinh thi nghiém voi aflatoxin danh dau nguyén tur
hydro (3H-aflatoxin B;) trong mot thoi gian tiép xuc 1a 4 gid & 100°C va 25% NH,OH
thi ¢ 31% aflatoxin B, chuyén thanh aflatoxin D.

Hop chit dugc phan giai ¢6 trong luong phan tir bang 206 duoc phat hién bj mat di
vong lactam va vong zylopentan. Mot chat khac 1a san pham phan giai tiép theo cua
phan tir aflatoxin Dy, do bi mat nhém methoxy co trong lugng phan tir 1a 256. Trong
diéu kién nhiét do phong thi nghi¢m, aflatoxin duogc tiép xuc voi NH,OH dam dic trong
18 ngay da phat hién dugc nhitng thanh phan khong bi hoa tan trong axeton nhung
khéng xac dinh duoc san pham phan giai loai gi. Chat dugc xac dinh tiép theo trong
nhirng thi nghiém khéac la axit o-cumarirh.

Tuy tac dung ctia cac kidm chét phan giai aflatoxin da duoc ching minh bang sy
mat mau xanh huynh quang dudi anh sang tir ngoai (UV), song trén dong vt thi nghiém
thi khong an toan. Piéu nay di duoc kiém tra véi Artamia salina va tinh dot bién trong
thi nghiém trén Samonella (Ames-test). Nhu vay, ddc tinh cua aflatoxin khong chi phu
thudc vao vong lactam, ma con phu thudc vao vong furan trong phan tir. Theo nghién
ctru cia Vesonder (1975), néu thoi gian tiép xtic cua aflatoxin véi NH4OH trong 18
ngay ¢ nhiét dd 60°C, doc t6 s& bi phan huy hoan toan va khong gy doc cho phéi tring
thor nghi€ém. Nhung theo Draughon (1982), du tang cuong ham lugng NaOH hay
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NH,OH, van con tir 6-10% aflatoxin B;, ton lai trong san phdm thir nghiém. Do vay
theo tac gia, can than trong khi st dung cc san pham phén huy toxin bang con dudng
nay néu nhu trong nguyén liéu c6 chira nhiéu aflatoxin.

Ngoai ra, hydroxit canxi Ca(OH),, natri cacbonat Na,C03 cling da dugc thir nghiém
va cho hiéu qua cao. Trong nhitng thi nghiém khac, ngudi ta con két hop giita
monomethyramin va natri cacbonat.

¢) Phuwong phap sw dung khi NH3

Nhiéu thi nghiém da ching minh hiéu quéa hién hién cua viéc dung khi NH3 lam vo
hoat aflatoxin. Ngay trong thuc tién & nhiéu nudc, phuong phap nay da va dang dugc sir
dung.

Thi nghiém trén hat bong duoc xir 1y bang khi NHj cho thay rat thanh cong, dic biét
trong diéu kién nang cao nhiét do va ap suat. O nhiét 6 121°C va 1,5 atm chi trong 30
phut, hat bong co chira 317ppb va 545ppb aflatoxin By di giam xudng con 1 va 3ppb.

Pé thuén tién cho viéc ung dung trong thuc tién, nhirng thi nghiém trong diéu kién
binh thudng da dugc ap dung. Néu hat bong dung trong cac tai polyethylen kin chua
2% khi NH3 ¢ 43°C, ham lugng doc t6 c6 thé giam tir 800ppb con 200ppb. O diéu kién
binh thuong va ap luc binh thuong, tic dung cia NHz phan hiy aflatoxin can kéo dai t6i
15 ngay. Néu ham luong nudc cua vat lidu thap (7,5%), tic dung ctia NHs s& kém, vi
vy can nang d6 am co chét 1én 15; 17 hodc 20% dé dat hiéu qua tt hon.

Price (1982) da xu 1y 50 tan hat bong c6 d6 am bang 17%, nhiém 400-7000ppb
aflatoxin B;, dung trong cac tui nhya chtra 1,5% NH3 ¢ nhiét do va ap luc binh thuong,
thoi gian xtr 1y kéo dai 21 ngay. Két qua phan tich mau sau khi xtr 1y cho thay chi con
20ppb aflatoxin B; dugc xac dinh.

Céc nghién ctru trén lac va ngd ciing cho két qua rat tot. Cheelkowski (1981) da thir
nghiém trén lac chita luong aflatoxin bang 1842ppb dugc tiép xtc voi 2% khi NHs &
nhi¢t d¢ 43°C trong 5 tuan 18, két qua hau nhu 100% aflatoxin bi phéan huy. Ciing theo
tac gia trén, néu nhiét d6 bén ngoai khoang 30°C thi trong 11 tuan, lugng aflatoxin co
trong lac c6 thé giam téi 95%.

Xt Iy ngd hat bang khi NHs duoc dic biét quan tdm tng dung hon ca. Ngudi ta
nhan thiy, néu ham luong NHs 14 0,5-1,5% va nhiét d6 bén ngoai 1a 25°C, trong 14
ngay tiép xuc, luong aflatoxin tir 200ppb c6 thé giam xudng con 10ppb. Tuy nhién dé
¢6 hiéu qua xir Iy nhanh hon va tiét kiém hon, phuong phap bom khi luan chuyén
(Recycle -Techniques) di dugc sir dung nham muyc dich tang tiép xtc ciia khi NHz voi
nguyén lidu xir y. Két qua thi nghiém nhu sau: néu trong 14 ngay tiép xtic, d6 4m ngd
hat 13 17,5% va nhiét d6 moi trudng 25°C, doc td trong ngd bi phan giai con 10ppb tir
1000ppb ban dau. Nhiéu tic gia khac ciing khang dinh, néu ngd bi nhiém aflatoxin,
dung trong cac tai chat déo chira tir 1-1,5% khi NH3 va dé qua mua dong chic chin s&
¢6 tac dung tot.

50



Viéc ap dung khi NH; dé xur 1y khéi lugng ngd 16n ciing dat duoc nhitng hiéu qua
tt. Brekke (1977) da xir 1y 29 tin ngd bi nhiém téi 750ppb aflatoxin bang 1,5% NHs
theo phuong phap Recycling trong 13 ngay di lam giam luong aflatoxin xudng con
7ppb. Guthrie (1979) d dung phwong phép thdi khi NH3 qua céac tai dung 380 tdn ngd
bi nhiém aflatoxin ham luong 272ppb trong 48 gid. Két qua ham luong aflatoxin chi
con 29ppb.

* Tinh an toan va anh huéng cua khi NH;z dén gia tri dinh dudng cua nguyén liéu
dugc xtr 1y.

Nhiéu nghién ctru di chimg minh, xir Iy nguyén liéu nhiém aflatoxin bang khi NHj
hoan toan khéng giy doc hai cho dong vat thi nghiém nudi bang thic dn ché tao tir
nguyén liéu d6. Ngb nhiém 1600ppb aflatoxin dugc xur 1y bang khi NH; da khong gay
chét vit va phoi trimg ga. Néu dem ngd cho lon an, khong phét hién thay su bién ddi
bénh 1y & gan. Nhimng thi nghiém trén ga ciing khong thiy hé thdng mién dich bi anh
huong do an thirc an néu trén. Bang chimg con dugc ghi nhan & chudt va hoat d6 men
photphataza kiém khong thay doi. Bang phuong phap phong xa danh dau cacbon (C14)
cling nhén thay rat it sy két hop giita aflatoxin B; v6i phan tir ADN trong té bao gan ga
dugc an thirc an qua xu 1y ndy. Ciing nhu cac thi nghiém trén, két qua 1a ham lugng
aflatoxin M trong sita bo rat thap.

Két qua nghién ctru dic tinh cua cac chat phan giai tir aflatoxin B; trong ngé ciing
cho thiy chi nhiing truong hop ham lugng doc t6 ban dau qué cao (hang nghinppb) mai
gy nguy cho phdi trimg. Cac ham luong toxin thap (vai chucppb) da khong thé hién
ddc tinh trén dong vat thi nghiém an thie an qua xu ly.

Khi NH; ciing lam thay d6i mui vi va mau sac cia hat, giam ham lugng cystin trong
hat. Nhung van c6 thé khic phuc bang cach bd sung thém methionin vao khau phan
thtre an.

d) Phuong phap su dung formaldehyd, bisunfit va axit

Formaldehyd, bisufit va axit ciing c6 thé phan giai duoc aflatoxin. Ham luong
aflatoxin trong bot lac dugc tiép xuc voi 2% formaldehyd & 100-200°C da hoan toan
giam. Tac dung phan giai doc t6 cua formaldehyd con manh hon néu két hop véi
hydroxit canxi Ca(OH),. Tuy nhién, formaldehyd c6 tinh doc hai d6i v6i dong vat nén
nguoi ta it su dung.

Doyle (1978) da thi nghiém loai bo aflatoxin trong mau phan tich bang dung dich
sunphit kali (KSO3) 0,05M (tuwong duong voi 3000 mg/kg SO2) ¢ nhiét d6 25°C va pH
bang 5,5. Két qua 50% aflatoxin B; bi phan huy trong thoi gian 127-163 gio. Néu nang
nhiét d6 1én thi kha ning phan giai doc t6 s& manh hon. Aflatoxin B trong ngd ciing bi
phan hay boi NaHSOs, trong 24 gio ¢ nhiét do 24°C. Ngoai ra, ciing co thé ding
bisunfit dé xir Iy aflatoxin trong sira.

Kha nang phan huy aflatoxin B; cua bisunfit 1a do pha v& vong lactam, con anh
huong cua bisunfit va formaldehyd han ché ddc hai aflatoxin dbi véi dong vat thi
nghiém van chua duoc phat hién.
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Cac axit ¢o tac dung bién ddi aflatoxin By, va G; thanh aflatoxin By, va Gy Su
chuyén bién trén con phu thudc vao do pH va nhiét d6 dung dich. Néu pH bang 3 va
nhiét d6 dung dich 13 40°C thi qua trinh trén x4y ra trong 214 gid va lam bién ddi 95%
aflatoxin B1. Nguoi ta cling chirng minh dugc aflatoxin By, va Goa rat it doc ddi vai céc
dong vat thi nghiém nhu vit va phéi ga so véi aflatoxin Bj.

2.5.3. Phuwong phap sinh hoc

Céac loai nAm men, mdc, vi khuin, xa khuan d3 duoc thu nghi¢m vé kha nang phan
huy aflatoxin.

Ciegler (1996) nhan thiy Flavobacterium aurantiacum c6 thé phan hiy hoan toan
aflatoxin c6 trong mau phan tich. Chiing nay con dugc sir dung dé loai bo aflatoxin My,
trong sita, bo, lac, ngd. Cac nguyén li¢u nay st dung lam thirc an cho vit ddm bdo an
toan.

Rhizopus stolonifer phan huy duoc aflatoxin Gy. Rhizopus arrhizus c6 thé lam giam
chuie ning ketone trong vong cyclopentan cua aflatoxin By tao thanh chat it doc hon va
xéc dinh bang phuong phap danh dau nguyén tir (Cc*.

Aspergillus parasiticus ciing c6 thé tic dong 1én aflatoxin qua hé théng men cua soi
nam. Tuy nhién, tdc dung nady c6 sy phu thudc vao chung loai ném, nhi¢t dg, d6 pH va
ham luong aflatoxin trong moi truong.

Corynebacterium rubrum va Aspergillus niger chuyén héa aflatoxin B; thanh
aflatoxin R,. Tetrahydema pyriformis lam giam 58% aflatoxin B1 trong thoi gian nudi
cay 24 gid va 67% trong 48 gio.

Hién nay, da chon dwoc mot sé dang ndm men Saccharomyces cerevisiae co tac
dung han ché anh hudng x4u cua aflatoxin trong thirc dn chan nudi. Da c6 mot s6 ché
pham duogc san xuat tir ching nay nhu ché pham Yea-sac ctia hing Agritech Sai Gon
(Bayer).

Bo mén Vé sinh thil y - Vién Thi y qudc gia ciing str dung mét s6 dang ndm men
dudi dang bao tir séng bd sung vao thuc an chan nudi, rt thuén tién cho st dung. Céc
ché pham nay khong nhimng han ché duogc tac dung xau cua aflatoxin ma con gitp ting
trong va giam bénh duong ti€u hdéa & vat nuoi.

Nhitng ché pham sinh hoc rat dang duoc quan tim sir dung vi gia thanh ré, st dung
thuén tién, ¢6 lgi cho san xuit, tao ra thuc phém sach, bao dam strc khoe va quyén loi
cho nguoi tiéu dung.

2.6. Sir dung thirc fin chin nudi bi nhiém aflatoxin

2.6.1. Ham lwong aflatoxin toi da trong thivc dn dwoc sie dung cho chéin nuéi
Céc t6 chirc qudc té nhu: T6 chire Nong nghiép va thuc pham thé giéi (FAO), T6
chirc Y té thé gigi (WHO), khdi thi truong chung chau Au (EU), cac nudc trén pham vi
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thé giéi déu dua ra nhitng giéi han cho phép sy c6 mat cua aflatoxin trong lwong thuec,
thue pham dung cho nguoi va gia stc.

2.6.1.1. Mot s6 cin cir va phwong phdp dé tao ldp ham lwong giGi han t6i da (hay
gioi han an toan - MED)

Nguoi ta quan tdm dén nhiém doc aflatoxin trong chan nudi khong chi vi aflatoxin
lam thiét hai vé kinh té cho nguoi chin nudi don thuan ma con do sy ton du cia chit
ddc nay trong san phém vat nuoi, dac biét dugc chu y ddi v6i bo sita. Néu trong sira co
aflatoxin thi rt nguy hai cho tré em vi co thé chua truéng thanh, ké ca gia sic non va
tré em déu rit man cam véi aflatoxin.

Nguoi ta nghién ciru mdi twong quan gitta ham lugng aflatoxin cé trong thirc n
va ham luong aflatoxin trong sita bo va lon cho thy, néu trong thirc an c6 100ppb
aflatoxin Bj thi trong sita bo c6 1,5ppb ton du; trong sita lon me con 8ppb. Qua
nhiéu thi nghiém va cac két qua phan tich khac nhau, nguoi ta da dua ra dugc ty 1€ 1a
100:1 (1%) giita ham lugng aflatoxin trong thirc dn va trong sita. Nhiéu tac gia & cac
nudc khac nhau ciing di nghién cru méi twong quan nay trén cac to chirc nhu: gan,
than, thit, tring... ciia vat nuoi va dua ra két qua ty l¢: do 1a 14.000:1 ddi véi thit;
2200:1 dbi vai tramg; 1200:1 voi gan ga; 800:1 voi gan lon va 300:1 véi sita bo. Tuy
nhién ho ciing két luan rang ty 18 trén khong phai 1a mot hang s6 boi vi sy hip thu va
thai trr chat doc con phu thudc vao ca thé con vat nudi. Pé dam bao duoc an toan
cho vat nuoi va stc khde nguoi ti€u dung, cac nha khoa hoc da tim céch xac dinh
gidi han an toan hay liéu an toan tdi thiéu viét tat theo tiéng anh la: MED (Minimum
Effective Dose). Néu nghién ciru liéu nay trén ga thi phai toi 2500ppb trong thirc an
moi gay chét & mirc c¢6 y nghia thong ké (P < 0,05). Nhu vay giéi han an toan phai
nho hon 2500ppb. Diéu nay da dat ra nhitng nghién ciru sdu hon vé anh huong cia
aflatoxin téi cac chtrc ning sinh 1y va sinh hod cta vét nudi. Ngay ca ¢ lidu <
625ppb thi van anh huong dén hoi chimg xanh tim va chay mau ¢ co, sy giam ham
lugng men lipaza tuyén tuy, ting thoi gian déng mau, do d6 viéc thiét 1ap gii han
can phai dugc nghién ciru ¢ muc thap hon. Sau liéu khic nhau dudi 625ppb
aflatoxin B; dd duoc lua chon va rit ra hai liéu 1a 200 va 350ppb aflatoxin Bl dé
nghién ctru danh gia. Cac nha khoa hoc da rat ra mbi quan hé giira lidu luong c6 tac
dung va sy bién d6i sinh héa sinh 1y 13 ty 1¢ 10:1. Nhu vay dé dam bao an toan vé
chirc ning sinh 1y sinh hoa thi ham luong d6 thuc chat 1a tir 20-35ppb.

Tuy nhién, néu sir dung thuat toan théng ké dé nghién ciru nhiéu yéu t6 ciing mot
lac voi ham luong aflatoxin & cac ngudng xéac dinh thi thy van con c¢6 yéu td chua phu
hop véi su xac dinh lidu. Vi vay trong mé hinh nghién ctru tiép theo da giam ham luong
tir 200-350ppb xubng con 50-88ppb. Ly do con 1a dé khong bi tach roi cac yéu té thong
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ké don thuan khoi yéu té sinh hoc ctia co thé va ngoai canh ctia vat nudi. Nguoi ta phai
mat téi 400 thi nghiém dé tinh toan duoc sy giam di 1% nang suat thuc su cta vat nudi
do tac dung cua aflatoxin. Néu chi giam di 1% ning sut chin nudi do tic dong cia
aflatoxin thi hang nam nuéc My c6 thé thiét hai toi hang trim triéu dola trong cong
nghiép chin nudi gia cam.

Nhu vdy lam thé nao dé tranh duoc thiét hai trong chian nuéi khi dé ra nhitng ham
luong cho phép aflatoxin cé trong thirc &n, ma trong thyc t& khong thé loai bo hoan toan
chat doc nay. Thuc sy néu chi nghién ctru trong phong thi nghiém hoan toan khong dap
g duoc doi hoi cua thyc té. Mau thi nghiém du 16n méi phu hop véi thuc té san xuét,
khi d6 phai ¢ t6i hang nghin ga cho mot 16 thi nghiém. Va néu c6 thuc hién duoc thi
chic chin gi6i han dé ra phai nhé t6i mirc < 1ppb.

Do d6, cac nha khoa hoc da tién hanh nghién ciru hang van ga & to hop chin nudi
khac nhau nhung c6 cung diéu kién chudng trai, cong thirc thirc an, gidng ga chi khac
nhau vé ham luong aflatoxin trong thirc an. Ho rut ra két luan 1a néu nhu thirc in co
chira 6ppb aflatoxin By va tan suat nhiém 18% duoc coi nhu 1a gidi han an toan va thirc
an dugc danh gia 1a tot. Néu ham luong d6 1a 15ppb va tan suat nhiém 1a 31% thi xem
nhu khong an toan, thure an kém.

Két hop nhiéu yéu té trong nghién ciru phong thi nghiém, cac yéu td sinh hoc co thé
vat nudi, ngudi ta di dén dé xuat mot gidi han MED 1a 10ppb aflatoxin By, d6i véi thirc
an ciia gia cAm va ciing nhu vay ngudi ta dé xuat giéi han chat doc nay cho lon, bo va
mot s6 vét nudi khac. Tuy nhién ciing khong thé c6 giéi han nao tuyét d6i an toan vi con
phu thudc rat nhiéu vao yéu té méi truong va cac stress khac.

2.6.1.2. Quy dinh vé ham lwong aflatoxin t6i da trong thirc dn chan nudi

* Quy dinh cua mot s6 nudc trén thé gioi.

Quy dinh vé& ham lugng aflatoxin t6i da c6 trong thirc dn chin nudi cua Ao la
50ppb, cta khéi EEC bao gdm Bi, Pan Mach, Puc, Ailen, Y, Lucxidmbua, Ha Lan,
Anh, Hy Lap 1a 50ppb trong thirc an hdn hop cho bo thit, lon, gia cam, 10ppb cho bo
sita, bé non, ctru non, trong thirc dn bd sung cho bo sira 1a 20ppb, ctia Ba Lan 1a tir
200ppb dbi vai tit ca cac thirc dn chian nudi, tuy thudc vao ddi twong vat nudi. Ham
luong aflatoxin t6i da trong lac, kho dau lac dung 1am thirc an chin nudi cua An Do 1a
1000ppb, cua Nhat Ban cling 1a 1000ppb nhung c6 luu y 1a khong st dung trong thure an
cho ga, bé, lon, khong dung qua 2% trong thirc dn cho bo sira va khong qua 4% trong
thire an cho cac loai gia sac khac. Péi v6i thue pham cho ngudi, cac nude thuong quy
dinh ham luong t6i da aflatoxin 1a 10ppb cho tit ca cac loai thuc pham va 20ppb cho lac
va san pham tir lac.
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* Quy dinh cua Viét Nam
Quy dinh tam thoi ctia Viét Nam vé ham luong aflatoxin t6i da trong nguyén liéu

thtrc n va thirc an hon hop dung cho chin nudi xem tai bang 2.5.

Bang 2.5. Quy dinh tam thoi vé ham lwong tdi da aflatoxin trong thirc in va
nguyén li¢u thire iAn chan nuoi & Viét Nam

Nguyén liéu Lwong aflatoxin B1 tdi da Tbng sb aflatoxin
(ppb) Bl + B2 + G1 + G2 (ppb)
Kho dau lac nhan 250 500
Khé dau lac ca v 100 250
Ng6 hat 100 150
Sén kho 50 100
Khoé dau twong 100 200
Dau twong 50 100
Cam gao 50 100
Bét ca, bét xwong 10 20
Thire &n ga con (tr 1 - 21 ngay tubi) 10 30
Nhoém con lai 30 50
Thire &n vit con (tr 1 - 21 ngay tubi) 5 10
Nhém con lai 10 20
Thire &n lon con (tr 1 - 60 ngay tubi) 20 50
Nhém con lai 100 200
Bo nudi 13y siva 20 50

Ngudn tai liéu: Vy KHKT va CLSP b nong nghiép va PTNT

2.6.2. Nhitng diéu cin chi ¥ khi siv dung thivc an nhiém aflatoxin

Thirc an chin nudi khong chi co riéng doc to aflatoxin ctia ndm mdc A. flavus tiét ra
ma con c6 cac doc td cua cac ndm mbc khac nhu A.ochraceus, Fusarium sp.,
penicillinum sp. Doc té cua cac nAm mdc ndy ciing rat nguy hiém ddi voi vat nuoi.

Tuy nhién, ciing khong nén qua so hii vé doc t6 ndm mdc ma khong st dung cac
nguyén lidu thirc an di nhidm nim mdc. Bé gia suc khong bi doc va khong giam ning suat
chan nuoi, khi st dung nguyén lidu c6 chira doc t6 aflatoxin can chu y nhitng diém sau:
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* Loai gia suc, gia cam

Cac loai gia suc gia cam khac nhau c¢6 sy man cam voi aflatoxin khac nhau. Vi thé
¢0 thé st dung thirc an cho cac loai gia suc it man cam véi doc to.

Vi du: Vit rat man cam véi aflatoxin, nhung ga thi it man cam hon. C6 thé st dung
thirc an nhiém doc aflatoxin cao cho trau, bo thit, cay kéo, nhung khong duoc s dung
cho trau, bo sira. Aflatoxin s€ chuyén héa thanh aflatoxin M trong sira, ddc t0 nay rat
ddc hai doi vai tré em ndi riéng, con ngudi noi chung, cling khong dung thirc an nhiém
aflatoxin cao cho ga va lon.

* T Ae o . , . A

uodi cua gia suc, gia cam.

Cung mot loai gia suc, gia cam nhung & cic giai doan tudi khac nhau thi s€ man
cam voi aflatoxin khac nhau.

Vi du: Lon ¢ giai doan vo béo it chiu anh hudng aflatoxin hon 1a lgn con.

* Ham lugng aflatoxin trong thirc an

Céc thtrc an nhiem ddc nhe aflatoxin co6 thé stir dung cho ga, lon, con nhiem ddc cao
c6 thé su dung cho trau, bo vo béo, cay kéo. Vi thé, can xac dinh ham luong doc t6
trong thure an dé su dung cho phu hgp véi doi tuong vat nuoi.

* Pha lodng nguyén liéu bi nhiém aflatoxin cao

Nguyén liéu nhiém aflatoxin cao, thi nén dua vao thirc n hon hop véi ty 16 nhé hon
thong thuong, nhu vay thirc an sau khi phdi ché sé& trd thanh bi nhiém aflatoxin véi ham
luong thap. Thirc dn nay s& duge sir dung cho ddi tuong gia stic, gia cAm rong hon.

Cac nghién ctru cho thay: Str dung dtng, hop 1y thic an nhiém aflatoxin van dat
duoc hiéu qua kinh té cao vi no6 khong 1am anh huong dén ning suat chin nudi, dong
thdi con lam gidm chi phi thirc &n (vi thitc dn nhiém aflatoxin c6 gia ré hon thic in
khong bi nhiém aflatoxin).

2.7. Mt s6 ché pham chdng aflatoxin

2.7.1. Mjt 56 ché pham trong thuwong mai

Hién tai trén thi truong Viét Nam, nhiéu hing san xuét thudc tha y va cac ché pham
sinh hoc di gidi thiéu va c6 ban cac ché pham chéng aflatoxin va mycotoxin khac nhau,
c6 thé thay mot sé ché pham nhu sau:

* Biodone

Biodone 13 san pham ctia ISIA pacific Pte LTD.

Theo gi6i thiéu ciia hing san xuat thi Biodone khong hoa tan trong nudc, dang bot

mau tring; trong luong phan tir >1.000.000.
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Co ché hip phy mycotoxin hay aflatoxin dya vao kha ning gin két cua aflatoxin 1én
bé mat ciia cac phén tir Biodone, bé mit rat rong giéng nhu kiéu Kieselgur (hyflo supper
eel) v6i ty 16 20:80 ma hoat luc gin cac mycotoxin. Mycotoxin di dugc gin vao
Biodone s€ dugc loai ra khoi thitc an qua phan.

Liéu sir dung 1a 200 ppm (tirc 12 200g trén mot tan thirc an). C6 thé truc tiép tron
vao thire an trude khi cho an, hodc cho gia stic udng truc tiép ché pham nay.

* Alvefix plus

Alvefix plus cua hing Avetra GmbH (Ha Lan) 1a ché pham chdng aflatoxin. Theo
gidi thiéu cua hing thi Alvefix plus bao gdm 3 thanh phan:

Vitamin E (10.000mg)

Selenium (160mg dudi dang Sodium selenite)

Processed silicates (Silicat da dugc xtr 1y)

Alvefix plus dugc dua vao thirc an nham giam téac hai cua cac doc t& nAm mdc. Do
c¢6 hoat tinh gin chit véi cac doc td nhu aflatoxin di lam cho ching khong thé di vao
mau gay doc ma dugc dao thai ra ngoai theo phan. Str dung Alvefix plus & ham luong
2kg/tan thirc in cho ga do & 4 tuan dau, sau d6 1a 1kg/tan thirc an & giai doan sau.

Déi v6i ga dé trimg liéu Alvefix plus 1a 1kg/tan thirc an.

Dbi véi lon con 1a 2kg/tan thire dn va sau d6 1a Ikg/tan thirc 4n & giai doan vd béo
d3 mang lai két qua tét.

2.7.2. Mjt 56 cdc chit vé co c6 khd néing lam giam déc tinh aflatoxin

* Cac chat khoang sét (clay minerals)

Céc chat khoang sét 1a cac chat khoang thir cap dugc hinh thanh do qua trinh phong
hoéa ctia cac loai silicat va dic trung boi cu trac tang 16p.

Chat khoang sét 3 16p - montinorillonite c6 kha nang hip phu cao, c6 tinh khong
dac hiéu va phu thudc vao thé tich ciia mang hop thity. Cac phan tir doc chat bi hut toi
mang va bi can lai. Lién két nay khong phai 1a ¢ dinh hoa hoc, chi 1a mot phirc hop
sang, dua trén cau ndi H-O-H (lyc hut Van-der-vaals) ¢ trong mang hop thay, n6 c6 thé
md néu moi trudng thich hop.

Céc chit khoang sét 1a nhitng chat hap phu ré tién va c6 nhiéu vu diém. Tuy nhién
chung hut ca cc vitamin va chét dinh dudng.

* Cac chat khoang zeolit

Zeolit 1a cac chat khoang thtr cp c6 cau tric tinh thé. Cé ca zeolit thién nhién va
téng hop. Trén bé mat cua zeolit c6 mot vat tich dién dic biét. Zeolit hut cac phan tr
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nude ciing nhu cac phan tir khac. Kha ning hit doc t6 aflatoxin cua cac zeolit phu thude
vao ngudn gdc cia ching. Vi kich thude ciia cac phan tir 1a mot yéu td quan trong trong
su lién két, loai zeolit hap phu aflatoxin ciing hap phu cac phén tir dinh dudng ¢ cling
kich thudc.

* Céc chat trang phan nhu polyvinylpolyrrolidone

Polyvinylpolyrrolidone 1a mdt homopolymer cua N-vinyl-2-pyrrolidon. La chat bot
trang min, c6 trong lugng phén tir cao, tan trong nudc va cac dung maéi hiru co.

Céc chat tring phan ndy c6 co ché tac dung twong tu nhu khoang clay (minerals).
Céc thanh phan polymer hat cac phan tr nudc, cac lién két cau ndi hydro hinh thanh
mot mang hop thity. Nhd ¢6 mang nay, cung voi cac phan tir nude, cac thanh phan phan
cuc khac ciing bi hap phu.

Kha ning hip phu cta cac chét tring phan tot nhung chung c6 nhugc diém rat 16n
1a cac phan tir phan cyc ¢ cung kich thude nhu vitamin d& bi hap phu. Nhitng phan tir
doc té nAm khong phan cuc s€ khong bi hép phu.

* Than hoat tinh

La chit bot mau den, khong mui, khong vi, khong tan trong nuéc va nhiéu dung
méi khac. Than hoat tinh duoc d6t tir g0, xuong dong vat va cac vat chét hitu co khac.
Dic tinh quan trong nhat cua than hoat tinh 1a c¢6 kha ning hip phu rat cao. Khac voi
mot sd chat hap phu khéc, than hoat tinh hap phu tat ca cac phan tir mang dién tich
duong va dién tich 4m. Than hoat tinh c6 kha ning hap phu nhiéu loai chit doc va
aflatoxin. Co ché tac dung clia né vé ban chét 1a phu mot bé mat tiéu phan va lam dé
qua trinh dao thai chat doc qua phan.

2.7.3. Ché pham héa sinh hoc

Céac ché pham han ché doc hai cua aflatoxin trong co thé tic dong theo con dudng
sinh héa hoc thudng it gy hai cho nguoi va dong vat. Mot trong cac ché pham duoc st
dung rong rai trong chan nuoi tha y hién nay la Mycofix plus.

Ché pham hoa sinh hoc Mycofix plus do hing Biomin (Austria) san xuat dugc bo
sung vao thic in gia stc, gia cam. Theo gidi thiéu ctia hing san xuat thi Mycofix plus
co tac dung lam vo6 hoat cac doc t6 nAm mdc, trong do co aflatoxin. Co ché tac dung cua
Mycofix plus mot mit thong qua su hip phu mycotoxin, mit khac pha hiy ciu trac hoa
hoc clia mycotoxin dua trén cac men cé trong ché pham.

Qua trinh hdp phu mycotoxin xay ra trén mang hop thiy do chat hdp phu tao ra. Cac
phan tr aflatoxin va mot s6 mycotoxin phan cuc khac bi hut t6i mang, ¢6 dinh trén bé
mit mang va tré nén hoan toan vo hoat. Cac khoang xtic tac trén mang hop thuy diéu
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chinh dién thé riéng cua da sb6 cac nhom mycotoxin tao nén cach hép phu dac biét cuia
Mycofix plus. Qua trinh nady bat dau tir khoang miéng khi con vat tiét nudc bot (hodc
ngay trong thurc an trude khi dugc tiéu hoa), tiép tuc ¢ da day va rudt. Cac doc t6 bi ¢b
dinh boi Mycofix plus khong hdp thu duoc vao méau. Hop chit Mycofix plus va
mycotoxin dwgc hip phu cting thai ra ngoai theo phan.

Zearalenose Detoxified form

Trichothecenes form Detoxified

Hinh 2.2 : S phdn hity cdc ddc té ndm méc nho men Epoxydaza va Lactonaza

Cac mycotoxin khong phan cuc hoan toan bi cac men c6 trong Mycofix plus pha
huy. Men epoxydaza pha ciu tric ciia nhom chirc nang 12, 13 - epoxy (phan ddc nhat
cua Trichothecenes).

Robert Glavits (1992) da thu tdc dung ctia Mycofix plus lam v6 hoat aflatoxin B,
vé6i céac lidu lugng 400 va 1000ppb aflatoxin, 2kg Mycofix plus/1 tin thirc n bd sung
trong thirc dn cta ga cong nghiép. Két qua cho thdy: Cac 16 ga cho n cac thiic dn c6 bd
sung aflatoxin By, déu co hién twong giam ting trong, ting mirc tiéu ton thirc an. Vé
bién d6i bénh 1y c6 cac hién tugng nhu: Gan nhot mau, thoai héa m& & gan, ting sinh
6ng mat va viém tai mat. Tac dung ciia Mycofix plus 1am han ché hién tugng nay thé
hién & cac 16 ga cho 4n thirc an bd sung dong thoi aflatoxin va Mycofix plus & cac lidu
lugng trén.

Kiém tra trong phong thi nghiém va trén dai tra cho thiy: Mycofix plus ¢ tac dung
1am giam anh huéng x4u cua aflatoxin d6i voi ga thit cling nhu ga dé, lam cho gia cam
khéng c6 dau hiéu bénh 1y ¢ gan, than va tii mat, ga khoe hon va ting stc dé khang véi
bénh. Véi ham lugng < 2kg/tdn thirc n, Mycofix plus chi c¢6 tac dung tét ¢ lidu
aflatoxin B; thip (200-400ppb). Néu ham lugng aflatoxin B; < 100ppb thi luong
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Mycofix plus chi cin < 1kg/tAn thirc dn. Mycofix plus c6 thé dugc dua vao sir dung
trong chin nudi nham phong chéng doc té nAm mée.

Téc dung cua 1,2 - dithiole - 3 - thione (DTT), mét chit cam tng cua enzym don
chtrc ning dén qua trinh hinh thanh céc lién két aflatoxin - ADN trong gan chudt duoc
Egner P.A. va cong sy nghién ciru ndm 1990. Céc lién két ADN chinh nhu aflatoxin B -
N7 Guanin thai theo nuée tiéu chudt duoc cho udng DTT giam di rit dang ké. Tir d6 rat
ra két luat DTT la chit co thé chdng lai ung thu do aflatoxin gay ra.

Trong nhan y, ché pham Oltipraz dugc coi nhu mot loai thudc chdng ung thu do
aflatoxin gay ra.

Két qua nghién ctru ctia Firozi P.F. va cong su (1996) vé tic dung cua ché pham
Curcumin dén hé thong men Cytochrom P450 tham gia xic tic qud trinh hoat héa
aflatoxin Bi, cho thay: Curcumin trc ché 50% sy hinh thanh cdc mbi lién két aflatoxin
B1 - ADN. N6 ¢6 thé han ché qua trinh ung thu do céc chit hoa hoc thong qua viéc diéu
chinh chirc ndng ctia cytochrom P450.

Pham Khéc Hién, Lé Thij Ngoc Di¢p (1999) da nghién curu tac dung cua viéc han
ché doc hai do aflatoxin trén ga va cho biét: Cao Actiso 10%, liéu lugng 6 ml/lit nude
udng cua ga c6 tac dung 1am giam rd rét tinh trang trang doc do aflatoxin B; ham luong
200 va 500ppb gy ra. Trong, thit va gan ga nhiém doc c6 tac dong cua Actiso da khong
hodc chi phat hién thay lugng aflatoxin By, ton du nhé hon rat nhiéu so véi mirc cho
phép trong thyc pham.
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Chuwong 111 _ 7
POC TO HCN TRONG SAN PHAM SAN

Sén duoc tréng nhiéu noi thuéc Chau A, Chau Phi va Nam My; dién tich tréng hang
nam khodng 3,9 tri¢u ha, san luong khoang 160 tri€u tan. San phém sin (cu, 18) dugc su
dung lam thirc an cho gia stc, gia cAm kha phd bién & nhiéu nudc trén thé gisi, ké ca
mét sd nude khong tré)ng san & Chau Au. Bot cu sin duoc phéi hop vao thtc dn hon
hop véi ty 1& khé cao, tir 20% dén 30% trong thirc dn cho bo, 30% dén 50% trong thirc
an cho lon va tir 20% dén 30% trong thirc 4 an cho gia cam. Trong sdn co axit cyanhydric,
do la mot chat gay doc ddi véi gia sic, gia cam va no 1a yéu td han ché cho viéc sir dung
san trong chin nudi. Chinh vi vdy, sin dugc su quan tdm nghién ciru cua nhleu nha
khoa hoc trén thé gidi. Cac nghién clru tap trung vao cau tao hoa hoc cua doc to co ché
gay doc, phuong phap loai bo doc t6 trong san pham sin va muc do str dung sin c6 hiéu
qua trong thirc an hdn hop cia gia suc, gia cam.

3.1. Gi6i thi¢u vé doc t6 HCN trong ciy sin

3.1.1. Qua trinh hinh thanh va co ché gdy déc ciia axit cyanhydric

Quaé trinh hinh thanh:

Axit cyanhydric khong ton tai tu do trong cdy sin ma nd nam trong Cyanogen
Glucoside (Linamaroside va Lotostraloside); khi thuy phan Cyanogen glucoside sé duoc

Linamaroside, chiém khoang trén dudi 90%, va Lotostraloside, chiém khoang trén dudi
10% (Gomez, 1991; Nartey, 1978).

Trong cay, chit Linamaroside dugc téng hop tir Valin, con chat Lotostraloside dugc
tong hop tur Izoleusin (Nartey, 1978).

Qua trinh thuy phan Cyanogen Glucoside (Linamaroside va Lotostraloside) dé tao
thanh HCN trong cdy san xdy ra theo hai budc (Fuller, 1987; Maner, 1987; Gome,
1983). Cu thé la:

Phéan giai Cyanogen Glucoside thanh glucose va bd phan aglicon dudi tac dung cua
enzim glucosidaza hodc Linamariaza.

R cua linamarosid = CH3 (b6 phan aglicon)

Hinh 3.1. Qua trinh phan giai Cyanogen glucosid
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Phan giai Aglicon dudi tic dung cua enzim dac hi¢u hoac nudc thanh axit
cyanhydric va axeton (néu phan giai Linamaroside thi cho axeton, con Lotostraloside thi
cho metiethixeton).

Hinh 3.2: Qua trinh phan giai Aglicon

Axit cyanhydric ¢ cau tao tinh thé, hinh kim, khong mau, khéng hoa tan trong con,
éte, tan it trong axeton nhung dé bay hoi, dé hoa tan trong nudc (Pinh Vin Lir, 1972;
Silvestre va Arraudeau (tai li€u dich 1990); Holleman va cs., 1989).

* Co ché gay doc

Co ché gay doc cua axit cyanhydric ddi véi gia suc, gia cam da dugc cac nha khoa
hoc quan tim nghién ctru, nhung két luan vé van dé nay con ¢ nhiéu y kién khéc nhau.
Tuy nhién, co ché chinh giy doc duoc nhiéu y kién dong thuan hon ca.

Pbi véi truong hop ngd doc cdp tinh thi do gbc Cyanua (CN') két hop voi
hemoglobin ctia hong cau dé tao thanh phtrc chat Cyanohemoglobin. Chat nay khong co
kha niang van chuyén oxy trong mau lam cho mé bao va ndo bi thiéu oxy. Mt khac, axit
cyanhydric ciing c6 dang két hop vai ion Cu*? dwoc giai phong do su oxy hoa cac té bao
crome, dang két hop nay lai dong vai trd nhu mot chat oxy hoa cac enzim va lam trc ché
van chuyén céc electron trong té bao, gay ra su thiéu hut oxy trong toan bd cac mé bao
ctia co thé dong vat. Nhirng tac nhéan trén da giy suy nhuoc than kinh ¢ cac trung tim
tay séng (medullar centers) tir d6 dan dén té liét toan bo hé thong than kinh va lam cho
dong vat bi chét. Vi vay, axit cyanhydric duoc xép vao loai chit doc nguyén sinh chét
(protoplasma poison) manh nhit ddi véi tit ca cac dang co thé sdng (Oke, 1969;
Nambisan, 1985; Maner va Pond, 1987).

Khi dong vat an lién tuc trong thoi gian dai thirc an cé chua axit cyanhydric véi
ham lugng nho; thi axit cyanhydric khéng gay tir vong nhung gy anh huong xau dén
hép thu va str dung cac chét Iy tir thirc dn nhu methionin, cystin, vitamin By, sit, dong,
iod... 1am cho co thé thiéu hut cic chat nay ngay ca khi khau phan an day du hodc du
thira cac chat do. Vi vay, dong vat s€ sinh trudng cham, hiéu qua sur dung thirc an thép,
d& méc bénh, lau dai s& dan dén tir vong. Truong hop nay goi 1a ngd doc man tinh (Oke,
1969; Maner va Pond, 1987).

3.1.2. Triéu chitng ngé doc HCN va liéu lwong HCN gdy djc ¢ dong vit

Triéu ching ngd doc cap tinh axit cyanhydric & dong vat 1a: Phan xa khong binh
thuong (dién khung) hodc 1a mat dan phan xa, giam tinh thém an, gy yéu, sinh trudng,
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sinh san giam, dé méc bénh. Nhin chung, cac tri¢u chiing ngd doc & thé man tinh HCN
rat kho phan biét vdi triéu chung gia stic bi ngd doc cac cht khac hodc bi méc bénh néu
nhu khong biét o vé viéc gia suc dugc cho an cac san phém sin kéo dai (Oke, 1969;
Mener va Pond, 1987).

Theo Silvestre va Arraudeau (tai liéu dich, 1990) va Arraudeau, 1990; Gomez,
1991; Nartey, 1978 thi lidu lugng HCN giy doc ddi véi dong vat vao khoang 2,5
mg/1kg thé trong. Tuy nhién, cac loai dong vat khac nhau, cic gidng khac nhau, cac ca
thé khac nhau va tudi khac nhau s& c6 kha ning chéng chiu véi HCN khéc nhau. C6
nhing thi nghiém trén gia stc cho thay ¢ liéu luong 5 - 7 mg HCN, tham chi trén 10 mg
HCN/1kg thé trong van khong thay gia sic bi ngd doc.

Dbi v6i ngudi 10n, lidu lugng gay doc 1a 20mg HCN/1kg thé trong, lidu luong giy
chét 1a 50mg HCN/1kg thé trong.

3.1.3. Axit cyanhydric trong cdy sdn va sdn pham sin

Ham lugng axit cyanhydric trong sin phy thudc vao giéng san, cac bd phan cta cay
san, tudi cac bd phén cuia cay s&n va mua vu thu hoach.

* Gibng san

Mot s6 gidng sin c6 ham lwong HCN trong cu thap.Vi du trong thit cta cu sin
chubi do, ham luong HCN 1a 3,04mg%. Nhung mot s giéng thi ham lwong HCN lai rat
cao. Vi dy ham lugng HCN trong thit ct cua san du 1a 8,27mg%. Ham luong HCN
trong 14 sin ciing tiy thudc theo gidng, mot s gidng san nhu Ba Trang, Nép Hong Ha,
KM140-1 chi c6 tir 600-900mg HCN/1kg vat chat kho cua 14, nhung mot sé giéng khac
nhu KM 95; KM140-2, KM108-2 thi ¢6 téi 1500-1700mg HCN/1kg vat chat kho
(VCK) cua la.

Cian cir vao ham lugng HCN trong ct sin, ngudi ta chia cac giéng sin thanh 2
nhoém: nhém sin ngot va nhom san dang. Nhom san ngot bao gdm cac gidng sén c6 ham
lugng HCN trong ct nhé hon 80 ppm trong 100 gram chat tuoi; theo sy phan loai khac
thi san ngot ¢4 ham lugng HCN nho hon 0,01% trong chét tuoi. Nhom san déng 1a cac
gidng san c6 ham lugng HCN > 80 ppm trong 100 gram ct sin tuoi va theo sy phéan loai
khac 1a c6 ham lugng HCN > 0,01% trong cu tuoi (Sinha va Nair, 1968 trich tur
Silvestre va cong su (tai li€u dich, 1990) Nartey, 1978; Fuller, 1987; Goll, 1981).

Céc bo phan cta cay sin

Axit cyanhydric phan bd khong déu trén cdy sin, n6 tap trung chi yéu ¢ bo phan
du6i mit ¢at. Ham luong axit cyanhydric & cac bd phan dudi mit dat chiém trén dudi
70% téng lwong HCN cua cdy, trong do, khoang 9% ¢ trong gdc gia va khoang 60% &
trong ré, ct so véi tong lugng HCN cua cdy.

Ham luong axit cyanhydric & cac bo phan trén mat dat chiém khoang trén dudi 29%
tong luong axit cyanhydric ciia cdy, trong d6 14 chiém khoang trén dudi 2%, trong than
chiém khoang trén dudi 27% tong lugng HCN cua ciy sin.
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Trong mdt bd phan cia cdy sin, ham lwong HCN phan b ciing khéng dong déu. Vi
du trong cu san, ham luong HCN trong vo gb 1a 7,6mg%, vo thit 21,0mg%, hai dau cu
16,2mg%, thit sin 9,72mg% va 15i sin 15,8mg%. Trong 14 sin thi ham lwong HCN &
cudng 14 va gan 1 it hon so v6i phién 14. Trong than cdy sin thi ham lwong HCN ¢ 15
bac it hon & 16p gb va & 16p gd it hon & 16p v6 cdy.

Ham luong HCN con bién dong theo tudi cua timg bo phan cua cay. Vi du dbi véi
14 san thi ham luong HCN trong 1kg chat tuoi ctia bip san 1a tir 330 - 790 ppm, cta la
banh té 1a tir 340 - 1040 ppm, cua la gia la tir 210 - 730 ppm.

Ham lugng HCN trong 14 va trong thit cti sin c6 mbi twong quan thuin voi R =
0,55. Nhu vy cac giéng san c6 ham lugng HCN trong 14 cang cao thi ciing c6 ham
luong HCN trong cu cang cao va nguoc lai (Fuller, 1987; Mener, 1987; Goll, 1981).

3.2. Phwong phap han ché va loai b6 HCN trong sian pham sin

3.2.1. Nguyén Iy co bdn vé viéc loai bé dic té trong sin pham sin

Céc phuong phap ché bién dé loai bo doc td trong san dua trén ba nguyén 1y co ban
dudi day:

Loai bo truc tiép Cyanogen glucosid bang cach hoa tan trong nudc. Vi Cyanogen
glucosid san sinh ra HCN, chét nay bi loai bd thi HCN ciing bi loai bé.

Lam phan giai Cyanogen glucosid thanh xeton va HCN, sau d6 dung nhiét 1am bdc
hoi HCN hoac dung nud¢c lam rua troi HCN.

Lam phé huy hodc trc ché enzim Linamariaza va glucosidaza. Cac men nay khong
hoat dong thi Cyanogen glucosid khong thé phan giai thanh xeton va HCN.

Dua vao cac nguyén 1y trén, trong thuc té nguoi ta di sir dung cac bién phap dudi
day dé han ché va loai bo HCN trong san pham san.
3.2.2. Mt s6 phwong phdp ché bién cii sin

Cac phuong phap ché bién sin ci tam thdi dugc chia thanh 3 loai: Str dung nhiét, sir
dung nudc va 1én men. Sy phan loai nay chi 1a trong d6i vi ¢6 nhitng phuong phap vira
st dung nhiét vira st dung nudc hodc nguoc lai.

3.2.2.1. Cdc phwong phdp ché bién sin dwa vdo sit dung nhiét lam khé truc tiép

* Ché bién va bdo quan sdn lat phoi khé hodc sdy khé

Sén sau khi thu hoach duoc rira sach, boc vé hoic khong. Thai 14t thu cong bfmg tay
hoac bé’mg may. Sau do san duoc phoi trén san, nong, nia, cot... hodc tdt nhat 1a trén san
xi mang. Sau khi phoi khé san phai dé nguoi roi méi dem cat trir.

* Ché bién scn khé - nghién bét

Nguoi ta dé ca cu hay thai lat roi phoi kho hoic siy khé trong cac 1o sdy tha cong
hay 10 sdy dién. Sau khi sin kho thi nghién thanh bot va cat trir.
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* Ché bién sin vién

Day 1a phuwong phap cua Thai Lan. Sin dugc rira sach roi nghién nho sau d6 duoc
ép dun qua hé thdng truc ngang. Trong qua trinh ép san bi mét nude va duge ép thanh
céc vién dai tir 1-2cm sau d6 sdy kho va bao quan khi d6 am nguyén licu 1a 13%.

3.2.2.2. Cdc phwong phép ché bién sir dung nuée

* Phirong phdp ngam cu sdan twoi dé ché bién bét sdn

O nhitng noi sin ngudn nude, co thé ché bién bot sin bang cach ngam cu sin tuoi
dudi nude 10 - 15 ngay dén khi ca san mém. Sau do6, v6t cii dem phoi hodc sdy kho va
bao quan noi kho rao. Khi st dung thi boc vo, 1y bot bén trong.

* Ché bién tinh bot tir sdn kho

Cu sén kho duoc cat thanh miéng va duoc nghién so boi luc ép lién tiép sao cho cac
miéng san khong bi nghién qua k¥, ngdm san trong nudc, tach tinh bot trong sin, sau do
phoi hodc sdy kho tinh bot va cat trif.

* San xudt tinh bot sdn udt

Cu san phai duoc thu hoach va ché bién ngay trong 24 gio sau thu hoach dé san
xuét dugc tinh bot san co chat luong cao nhat. San duge boc vo, mai xat san thanh bot
nhdo, loc bot dé tach ba san khoi bot san, lang dong nudc loc dé thu hoi tinh bot, phoi
hodc sdy tinh bot (c6 d6 am dudi 13%), bao quan tinh bot trong chum, vai c6 nip day
kin hodc thi nilon.

* Ché bién hat san

Tir san kho duoc loai di cat bui... va dugc nghién thanh bot, sau d6 phun nudc dé
san pham c6 d6 am khoang 18%. Hat sin dugc ché bién bang cach ép trong cac ro sit
c6 16 va lam ting nhiét do Ién 820C, do d6 sin duogc hd hoa va tao ra cac hat c6 kha
nang két dinh tot. Sau d6 hat duoc thdi gié qua dé giam d6 am di 3-4%, sau d6 bao goi
san pham.

3.2.2.3. Cdc phwong phdp ché bién dira vdo 1én men san pham

* U chua cu san

Sén cu sau khi thu hoach rira sach sau d6 nghién nho va tron thém cac loai thirc an
khac. Mdi 100kg cu sdn u chua véi 10kg cam gao va 0,5kg mudi an, hodc 70kg cu sén 0
v6i 30kg day 14 khoai lang va 0,5kg mudi, tron déu sau d6 cho vao dung cu u (tui
polietylen hoac chum vai...). Khéi u dugce nén chit, day kin dé tao diéu kién yém khi
cho su Ién men.

* Lam giau protein cho nguyén liéu san

San kho dugc cat nho co dudng kinh tir 2-4mm, 1am am dén 45% va héap. Sau khi
hdp dé ngudi nguyén liéu xudng 40°C, sin duoc tron voi dung dich gibng (Rhizopus
oryzae MUCL 28627) va 3,4g ure; 1,59 KH,POy; 0,8g MgS0,4.7H,0 va 22,7¢g acid
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citric tinh trén 100g chat kho. Tao cho méi trudng cd do 4m 60%, pH 1a 3,5 va duogc trai
déu trén cac khay c6 duc 16, dit trong phong kin va 1én men trong 65 gid.

* Ché bién bot Mussequé

Pay 1a phuong phap ciia Angola. Sin twoi sau khi rira sach, thai 1at va dé thanh
dbng cho 1én men trong 3 tudn. Sau d6 san pham dugc nghién va riy bang r6. Luong
bot 4m sau khi thu duge c6 thé dem phoi ning dé cét hodc nuéng, rang....

* Ché bién bot Gari

Cu san sau khi rtra va boc vo s€ dugc xat thanh bt va cho vao cac thung dé 1én men
trong vong tur 1- 3 ngay. Sau do co thé sir dung lam thtrc an cho ngudi va gia suc.

3.2.3. Mjt 56 phwong phdp ché bién ld sin

* Ché bién bot 14 sin

Theo Duong Thanh Liém (1998) thi bot 14 san dugc ché bién nhu sau: L4 sin sau
khi dugc thu gom thi loai bo hét cuong 14, phoi héo tai rudng trong mdt ngay cho gidm
bt nude. Sau do tiép tuc phoi nang trén san hodc dua vao h¢ thong say & nhiét do 60-
100°C cho khd gion. L4 sau khi khd gion duge dua di nghién thanh bot, trai mong bot 1a
cho bay hoi nudc va HCN. Cho bot 14 san vao bao nhung dé¢ hd mi¢ng tui sau 2 tuan
mo1 dong goi dé trong thoi gian nay, HCN tiép tuc thoat ra ngoai.

* Phoi kho thén, 14 sin non

Sén trong day voi muc dich dé thu 14, sau trong 3- 3,5 thang thu cat lua dau, sau do
ctr khoang 1,5 - 2 thang thu cit mot 1an. Than ciy sin con non, phoi ca than, la san (dé
nguyén ca cdy hodc bam nho trudc khi phoi) khi kho thi danh ddng hoic nghién thanh
bot dé du tri.

* Ché bién cao 14 san

Lé sin duoc nghién nho sau do loc bo ba va dun nudc dich la sdn & nhiét do 800C,
khi thay c6 vang n6i 1én thi vot lay va loai bo nudc, c6 the cho 10 - 20 g axit citric/100
lit nude dich 14 san khi bat dau thady vang noéi 1én thi sé thu dugc san pham triét @€ hon.
San pham thu dugc c6 thé st dung truc ti€p cho gia stic gia cam hodc say kho nghién
bot dé tron vao thire an hon hop.

* U chua ngon 14 sin

Theo Nguyén Xuan Trach (2005) thi quy trinh @ chua ngon va than 14 sin nhu sau:
Ngon la san thu vé can phai dap dap phan than cay va bam nho 3 - 4cm. Ctr 100kg ngon
14 san can bo sung 5 - 6kg bdt san hay cdm gao, cam ngd va 0,5kg mudi an.

3.2.4. Kha ning logi bé HCN tir cdc phwong phdp ché bién
* Hi¢u qua cuia phuong phap st dung nudce
Cu san tuwoi gidng chudi do c6 ham lugng HCN 1a 3,30mg% chat twoi, néu khong

ngam nudc, chi thai lat phoi kho thi ham lugng HCN con 0,92mg%, néu thai lat ngdm
nude 13 mot ngay va phoi kho thi ham lwong HCN chi con 0,85mg%, néu thai 1at ngdm
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nude voi 5% trong 12 gid va phoi kho thi con 0,44mg%. Néu loc thd (mai sin nho sau
d6 13y tinh bot) thi ham lugng HCN con 0,73mg% chét tuoi; néu ngam loc (ngdm nudc
dai ngay, loc 14y tinh bot) thi ham lugng HCN chi con 0,36mg% chit tuoi.

L4 sin tuoi gibng KM94 c¢6 ham lugng HCN 1a 1073 mg/kg VCK, néu thai nho,
khong ngdm nudc, phoi kho thi ham lugng HCN 1a 368 mg/kg VCK, con néu thai nho,
ngam nudc, phoi khé thi ham lugng HCN chi con 250 mg/kg VCK(Tran Thi Hoan va
cs., 2011).

Nhu vay dung nudce 1a mot phuong phap kha hiru hi¢u trong viéc loai bé Cyanogen
glucosid ciing nhur HCN trong san pham sén.

* Hi¢u qua ctia phuong phép str dung nhiét

Cu sin tuoi giéng sin du c6 ham lugng HCN 11,06mg% chét tuoi, thai lat (3 - 6
mm) phoi kho thi ham luong HCN con 3,04mg% chat tuoi, néu thai 14t (3 - 6 mm), sdy
thu cong ¢ 70°C thi ham Ivgng HCN con 1,72 mg%.

Str dung nhiét (phoi, sdy) 1a mot trong nhiing bién phap hiru hiéu loai bd HCN trong
san pham san.

* Hi¢u qua cua phuong phép u chua

Cu sin tuoi giéng chudi do c6 ham lwong HCN 1a 3,30mg% chét twoi, sau khi u
xilo 4 tuan thi ham luwong HCN con 1,79mg% chat tuoi, sau 8 tudn con 1,62mg% chat
tuoi. Tuong ty, cu san tuoi gidng sin du c6 ham luong HCN 1a 11,06mg% chat twoi,
sau khi 0 4 tuan, ham lugng HCN con 6,57mg% chét tuoi, sau 8 tuan con 6,13mg% chét
tuoi. Ct san tuoi c6 ham luong HCN 1a 112mg/1kg chat tuoi, sau khi a chua 120 ngay
thi ham luong HCN chi con 44mg/1kg chit tuwoi. Mot sb tai liéu khac cho biét: cu sin
tuoi c6 ham lwong HCN 1a 131,1mg/1kg chét tuoi, sau 28 ngdy U chi con 25,6mg/kg
chat tuoi, sau 100 ngay U chi con 8,7mg/kg chét tuoi (Pham S¥ Tiép, 1999; Nguyén Thi
Hoa Ly, 1999; Nguyén Thi Loc, 2001).

Ham lwong HCN trong sin giéng chudi do 1a 8,76mg % chat tuoi, trong san du 1a
21,61mg % chat tuoi, sau khi @ chua thi ham luong HCN tuong tng 1a 1,50mg% chat
tuoi (san chuodi do) va 3,66mg% chat tuoi (san du). Mat so tai li¢u khéc cho biét: Ham
luong HCN trong 14 san tuoi tr 323 - 340mg/kg chat tuoi, sau khi 0 28 ngay, chi con
68,2 - 88,4mg HCN/kg chit tuoi. Ham luong HCN trong sin tuoi 1a 862,5mg/kg VCK
sau khi 0 da giam xudng chi con 32,5mg/kg VCK (Bui Van Chinh, 1995; Nguyén Thi
Hoa Ly, 1999; Pham Sy Tiép 1999).

Phuong phap 1 chua c6 thé loai bo 70% - 90% ddc t6 HCN trong cii va 14 san. Day
la phuong phap dé thuc hién, khong phu thudc vao thoi tiét, mat khac thuc an u chua
con lam tang tinh ngon miéng ctia vat nudi.

3.3. Nghién ciru, sir dung san trong chan nuéi

Ngoai doc to6 HCN, san pham san (cu, 14) con c6 cac y€u to han ché khac nhu: Cu
san ngheo protein va mot so axit amin thiét yéu co ty 1€ thap; 14 san giau protein nhung
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ty 1¢ xo lai kha cao. Chinh vi vay, nhiéu nha khoa hoc d3 nghién ctru st dung san trong
chan nudi véi muc dich tim ra mure sir dung cu, 1a san thich hop, bdo dam vat nuoi sinh
truong, chuyén hoa thirc an tot, chi phi thirc an cho mot don vi san pham thap. Tuy cac
két qua nghién ctru khong chi rd anh hudng ciia chat doc hay cac yéu té han ché khac
clia san dén sinh trudng va sinh san cta gia stic, gia cam nhung cac két qua nay rat c6
nghia thyec tién, vi cac két qua nghién ctru da chi ra mirc d6 phéi hop ca va 14 sin hop 1y
vao khau phan in cua vat nudi.

3.3.1. Nghién citu si dung sin trong chdan nudi gia siic nhai lgi

O An Do di st dung cac khiu phan cho bo thit véi 80% than, 14 san tuoi; O
Madagasca da sir dung tir 20 - 30% ct san tuoi trong khau phan thirc an cho bo sira; &
Chau Au thtre an hon hop thuong san xuét vai 20% bot san cho bo duc va 40% bot sin
cho bo stra.

Vé sir dung 14 san trong chin nudi gia stic nhai lai da c6 mot sé nghién ciru nhu sau:
Thi nghiém hai khau ph?m cho bo sita, khau phﬁn 1 c6 chira bot hat bong, khau phﬁn 2
c6 chira bot 14 san véi mic 9% trong vat chat kho trong khau phan; két qua cho thiy
nang suét sira cua 2 16 13 twong duong nhau. Nghién ciru thay thé thirc an hdn hop cua
dé sinh truéng béng bot 14 sén véi cac muc 25, 50, 75, va 100%; két qua cho théy tur
mirc 75% tré xudng cé két qua tang trong twong duong va chi phi thirc an cho 1kg ting
trong thap hon so véi ddi ching (0% bot 1a sin) (Duong Tién Khang, 2000; Warpat,
1993; Vii Vian Ty, 2003; Ngé Tién Diing 2004).

3.3.2. Nghién civu sir dung sin trong chén nudi lon
3.3.2.1. Nghién civru trén lon thit

Nhiéu tac gia da khuyén cao str dung bot san véi ti 16 30 - 50% trong khau phan sé&
dat duoc hiéu qua kinh té cao nhat. Nhung ciing c¢6 thong bao cho biét bot san co thé
ding véi ty 18 60% trong khau phan van cho ting khdi lugng 800g/ngdy. Theo Serres va
Tilon (1973) (trich theo Pham S§ Tiép, 1999) thi dé ting khdi lugng 800g/ngay co thé
dung vé6i khau phan co 75% bot san. Nhung ting khdi lugng anh huong rat nhiéu baoi
chat lugng protein bd sung. Tang khdi luong dat toi da khi bd sung protein c6 ngudn
géc dong vat. Voi khau phﬁn ¢ bot sén, dau tuong va duoc bd sung DL - methionine
ciing cho két qua twong tu.

Nghién ciru thay thé 28,5 %; 39,8%; 60% va 80% bot ngd bang bot sin dé vd béo
lon thit. Két qua cho thiy s dung muc 39,8% cho ting khdi luong cao nhat la
740g/con/ngdy con & cac mirc khac thap hon. Nghién ctru sir dung khau phan co so (16
I) gdm 50% bot san, 50% cam, 100 g protein tho tir ¢4, 1kg rau khoai lang va st dung
khau phan thi nghiém thay thé bot sin bang san @ 60 ngay (16 II). Két qua cho thiy ting
khéi lwong lon (g/con/ngay) lan luot 13 563 va 552 va tiéu tén thire an lan luot 13 3,42
va 3,54kg/kg ting khéi luong. Tuy 16 II tiéu tén thirc dn 16n hon va ting khdi luong
thap hon doi chut nhung khong c6 su sai khac (P > 0,05). San u nudi lon c6 hiéu qua
kinh té cao hon bot san vi phuwong phép ché bién nay don gian va khong phu thudc vao
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diéu kién thoi tiét (Tr Quang Hién, Pham S¥ Tiép, 2005. Nguyén Khic Khéi, 1982. Liu
Jian Ping, 2000. Nguyén Thi Hoa Ly va cs., 1999).

Nghién ctru str dung 14 san 1 chua (1,6kg/con/ngay) cho lon thit trong 120 ngay, két
qué da lam kha nang sinh truéng ciia lon ting va 1am cho ty 18 tiéu ton thic an /1kg ting
khéi lwong giam 20% so véi ddi chimg. Nghién ctru cic muc 14 sdn U chua trong khiu
phan an cta lon thit cho thiy: Mt thay thé 10% VCK trong khau phéan (0,25- 0,5kg la
san U/ngdy) 1a phu hop dé tan dung 14 sin 1am thire an chin nudi (Bui Van Chinh, 1969
- 1995. Duong Thanh Liém va cs., 1998. Nguyen Van Lai and Rodriguez, 1988,
Nguyén Thi Hoa Ly, 2000).

3.3.2.2. Nghién cuu trén lon nai

Mot s6 thi nghiém phdi hop bt ci san vao thirc dn hdn hop ctia lon néi chira va nudi
con véi cac mirc 0%, 20%, 30% va 65% co su can ddi vé protein va nang lugng. Két qua
cho thay: Mirc qué cao (65%) dd anh huong xau dén cac chi tiéu sinh san va khdi lugng lon
con & 21 ngay tudi. Vi vy, cac nha nghién ctru khuyén céo: Mirc phdi hop 30% bot sin
trong khau phan 1a hop 1y (Ravindran va cong su, 1983; Gomez va cong su, 1984).

Céc thi nghiém khac phéi hop bot cii san trong khau phan an cho lon nai chira va nudi
con v6i mirc 25% dén 30%, ¢6 su can ddi niang lugng va protein. Két qua cho thay cac chi
tiéu vé lon me (tdng trong, hao hut sau d¢) va cac chi tiéu vé lon con (sb con dé ra, nudi
song dén cai sira, khoi lugng ltc cai sita) twong duong véi 16 ddi chimg duoc dn khau
phan khong c6 bot san. Cac tac gia cing khuyén cao ty 18 bot ca san trong khau phan 30%
14 thich hop (Nguyén Nghi va cong su, 1984; Nguyén Khic Khoi va cong su, 1982).

Mot s thi nghiém da phdi hop bot 1a san vao thirc an hdn hop ctia lon nai chira,
nudi con voi mic 0% dén 10%. Két qua 1a: Lo duoc an thire dn c6 chira 10% bot 14 san
¢6 céc chi tiéu cao hon 16 ddi chimg. Nghién ctru sir dung 14 sin u chua ¢ mtrc 0, 10 va
20% VCK trong khau phan in cua lon nai, két qua cho thay sb lon con so sinh/Itra; khi
luong so sinh; khdi lugng 21 ngay tudi ¢ 16 sir dung 20% déu thip hon céac 16 con lai.
Céc nha nghién ctru cho biét thirc an hdn hop c6 bot 1a sin di lam giam ty 1¢ thai chét
luu trong bung me¢ (Duong Thanh Liém va cong sy, 1998).

Nghién ctru sir dung san pham sin nudi lon con

Thi nghiém ddi véi lon con tir 14 dén 56 ngay tudi cho an thirc an hdn hop chira 0%,
14%, 20%, 28% va 40% bot cu san, c6 su can ddi ning luong va protein. Két qua cho
thdy lon con khoe manh, khdi luong luc cai sita giira cac 16 x4p xi nhau va khong co su
sai khac 15 rét. Mot thi nghiém khac dbi voi 5 16 lon con tir 35 dén 63 ngay tudi, cac 16
dugc cho an thirc an co s¢ khéac nhau: 1) ngd, 2) dai mach, 3) lta my, 4) yén mach, 5) bot
¢t san (35% khau phan), c6 su can ddi vé protein. Két qua vé ting trong (g/con/ngdy) cua
cac 16 1an luot 1a: 386g, 380g, 354g, 360g va 416g. Tang trong cta lon con 16 an thirc an
¢6 bot san cao hon cac 16 khac dwoc giai thich 14 nang luong tidu hoa ctia bot ci sin cao
hon cac thirc an con lai (Aumaitre, 1969, Serres, 1973, trich tir Maner 1987).

Céc nghién ctru sir dung sén nudi lon da chi ra rang mutrc d6 phdi hop bot cu sin vao
thirc an hdn hop ciia lon thit vao khoang 30% dén 60% va lon nai vao khoang 20% dén
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30% s& khong c6 anh hudng xau dén khd nang san xuat cua lgn, ma con cai thién hon
kha nang sinh truédng va sinh san cua lon, khong c¢6 hién tugng lon bi ngd doc HCN,
mac du khau phan c6 chtra bot san dugc st dung trong thoi gian dai.

3.3.3. Nghién ciru st dung sin trong chéin nuéi gia cam

Julian Buitrago, 2002 nhan dinh nhu sau: khi str dung ct hoic 14 sin dé chin nudi
gia cAm chiu anh hudng bai rat nhiéu cac yéu t bén trong va bén ngoai. Trong d6 cac
nhan t6 bén ngoai 13: tudi, qua trinh ché bién (nghién, dong vién,...) va khau phan dé
nudi gia cAm. Nhan t6 bén trong 13 sy anh huong téi chat lugng, ich loi va gia cta san
phém. Vi vy, dbi voi bot cu sén, luong tbi da str dung trong khéu phﬁn gia cAm chi tir
25- 30%. Néu str dung v6i lugng 16n hon thi phai sir dung chat két dinh dé giam tinh bui
cua thuc an.

Dbi voi bot 14 san thi yéu t6 géy han ché st dung 13 xo cﬁa 14 san. Vi vy, khéng
nén su dung vuot qua 6-8% trong khau phan. Khl str dung véi s6 lu:ong thap trong khau
phan thi 14 sin van 1a thanh phan quan trong cau thanh protein va sic t6 trong thit va
16ng, da va trimg cua ga thit 1an g trang.

3.3.3.1. St dung bot cii sin

* Nghién ctru bo sung bot cu sian trong thire an hdn hop cua ga thit

Diém han ché cua bot cu san 14 thiéu hut protein va mot sé axit amin thiét yéu, vi
vay phai phdi hop vé6i cac loai thirc an khac dé cung cdp ddy du cac loai chat dinh
dudng ma sin thiéu. Trong khau phan sir dung cho gia cam thi d6 tuong 14 thirc an c6
day du axit amin va lipit. Ph6i hop 82% bot cii san va 18% déu twong co gi tri tuong
duong véi ngii cdc (Julian Buitrago, 2002).

Tai Mexico, ngudi ta co thé sir dung dén 50% bot san trong khau phan cia ga con va
cho két qua sinh truong twong tu ddi ching, nhung hiéu qua str dung thirc n thap hon so
v6i st dung bot ngd. St dung bot cit san trong khau phan in cia ga, néu thic dn duoc
dong vién thi bui do san gdy ra duoc khic phuc vi vay c6 thé st dung bt cu san voi
luong cao dé thay thé cho ngii cdc trong khau phan khoi dong ciing nhu khau phan két
thiic cua ga thit. Luong bot sdn ¢ thé phdi hop tir 45-50% va bot 1a san c6 thé tir 5-6%.

Thi nghiém so sanh anh hudng cua ngd, sorghum va sian dén kha ning tang khoi
luong cua ga broiler tir 4-7 tuan tudi. Két qua cho thiy & 16 sir dung bot san cho ting
khéi lwong thip hon va tiéu ton thire dn cao hon so véi 16 st dung ngd va bot sorghum
nhung su sai khac nay khong c6 y nghia vé mat thong ké. Thi nghiém trén ga broiler voi
2 khau phan c6 bot ca sin va ngd thi ga dn khau phan dn c6 bot san ludn co ty 18 nudi
séng cao hon so véi ga sir dung ngd, ty 18 chét giam 50% so vai 16 st dung ngd. Khi sir
dung bot sin va khong sir dung chit chéng khuan nhung ty 1¢ séng van cao hon so voi
16 str dung ngd va co sir dung chét chdng khuan. Su sai khac vé ty 16 nudi séng 1a c6 y
nghia théng ké. Nghién ctu st dung 10% bdt cu va la sdn (50% bot cu va 50% bot 1a
san) vao khau phan cta ga thit broiler giai doan sinh truong. Két qua cho thay ty 1é nay
khong anh hudng téi kha nang sinh trudng, hi¢u qua sir dung thire an va ty 1€ than thit
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ctia ga. Cac nghién ctru khac cho thiy: Kha ning ting khéi luong cua gia cAm khong bi
anh huong khi sir dung khau phan c¢6 50% bot cii san. Tuy nhién, phan thai ra rat nhét,
vi vay chi nén sir dung t6i da 1a 30%. Bot san ci hiém khi duoc sir dung dudi ty 16 10%
trong thanh phan thirc an hdn hop, thuong thi ngudi ta hay sir dung o ty 1¢ tr 10- 40%.
O mot s6 nudc nhiét doi ngudi ta con thir nghiém st dung dén 60% trong khau phan
(Muller va cs., 1971. Tejada va Brambila, 1969. Gil va cs., 2000. Sriwattanaworachai va
cs., 1989 dan theo Julian va cs., 2002. Tathawan va cs., 2002. Eruvbetine va cs., 2003.
Stevenson va Jackson, 1983. Julian Buitrago, 2002).

Mot s6 nha nghién ctru khéc lai ¢6 nhan dinh nhu sau: Bot ca san da dugce sir dung
thay thé cho ngil cbe trong khiu phan cia gia cAm nhung thuong thdy lam giam nang
suét clia gla cam. Theo cac tac gla thi nguyen nhan chi yéu do lugng HCN c¢6 nhiéu
trong khau phan va thanh phan khau phan thuong thiéu protem amino axit, m¢ khoang
va Vltamln vi Vay phal bd sung cac thanh phan héa hoc thiéu va 1am han ché HCN trong
¢l san. Bot san c6 thé sir dung thay thé ngo gao v& hay bot sorghum nhu 14 ngudn thirc
an dé bd sung ning luong trong khau phan cho ga broiler. Tuy nhién, ga sir dung bot
san c6 khoi lugng nho hon va tiéu tén thirc an 16n hon cac khau phan khac nhung khong
c¢6 su sai khac vé mat théng ké (Tiémoko, 1988. Saentaweesuk va cs., 2000a. Buitrago
va Lucket, 1999. Liu Jian Ping, 2000. Stevenson va Jackson, 1983. Barry, 1974.
Tobayayong, 1935; McMillan va Dudley. 1941. Khajarern va cs., 1986).

* Nghién ctru sir dung bot ct sdn chan nudi ga dé trimg

Khi thay thé tir 10% dén 100% ngd bang bot sin cho ga dé trimg két qua 1a & mic
thay thé cao rat khé can bang dugc ty 1¢ protein trong khau phan, mau sic cta long do
¢6 xu hudng giam dan khi ting ty 18 bot sin vi vay phai bd sung nhitng ngudn giau
caroten vao trong khau phan. Tuy nhién ning sudt trimg van twong duong véi 16 st
dung 100% ngo (Pillai va cs., 1968. Gutiérrez va Martinez, 1997. Saentaweesuk va cs.,
2000b. Hamid va Jalaludin, 1972).

Nhiéu nghién ciru cho thay str dung tir 20 - 30% bot san cho ga thit va ga dé tring 1a
phu hgp (Miranda. 1957; Enquiez. 1969; Agudu. 1972; Jalaladin. 1973; trich Silvestre
va cong sy, tai liéu dich, 1990).

3.3.3.2. Sir dung bot 1d scin

* Nghién ctru sir dung bot 14 sdn chan nudi ga thit

Hamid va Jalaludin (1972) ¢6 nhan dinh nhu sau: Cu sin thuong dugce dung trong
khau phan, nhung gan day 14 sin da tré thanh san pham kha trién vong dugc st dung dé
can bang dinh dudng trong khau phan gia cim, ching ¢ kha ning cung cép xo, khoang
va vitamin, dong thoi co gia ré va khong canh tranh véi ci.

St dung bot 14 san vai ty 1 4% dé nudi ga thit Plymouth thi khéi lugng ga két thuc
lac 10 tudn tudi cao hon so voi 16 dbi chung tir 100 dén 400g va sir dung bot 1a san véi
céc ty 18 0; 2; 4; 6% dé nuoi ga thit cong nghiép 1A, da c6 tac dung tot dén kha ning
sinh truong ctia ga thit. Ty 18 bd sung thich hop va c6 hiéu qua 1a 2- 4%. Nghién ctru
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danh gia ning suat, kha ning sir dung thirc an va bién doi ctia mot sb t6 chirc cia co thé
g & thit Anak 5 & tudn tudi khi str dung khau phan c6 bot 14 sdn ¢ cac ty 18 0, 5, 10 va
15% cho két qua nhu sau: Lugng thirc an thu nhan, ting khdi lugng, chuyén hoa thurc an
ctia 16 ddi ching va 5% l4 san 1a khac nhau c6 ¥ nghia voi 16 sir dung 10 va 15%. Khéi
luong tim, gan, lach & muic 0 va 5% cao hon c6 y nghia théng ké (P< 0,05) so véi muc
10 va 15%. Vi vay chi nén dung ti da 13 5% cho ga broiler ¢ giai doan két thuc (Duong
Thanh Liem, 1985. Duong Thanh Liem, 1998. Iheukwumere va cs., 2008).

Thay thé bot ddu twong bang bot 14 sin véi cac ty 18 0, 30, 60% cho ga broiler thi
khéi lwong cuia ga lic két thuc thi nghiém, khéi lwong tang trung binh, tiéu ton thirc an
sai khac c6 y nghia théng ké so véi 16 d6i ching (chi ding bot d6 twong). Ga sir dung
thirc an thay thé 30% bot d6 twong bang bot 14 sin cho khbi lwong két thiic thi nghiém,
tang khoi luong trung binh cao hon con tiéu ton thirc dn thap hon so véi sit dung & muc
60% va cling cao hon so voi ga dugc nudi bang thirc dn c6 sir dung bot 14 keo dau voi
cac ty 1€ trén (Onibi va cs., 2008).

Nghién ctru anh huéng ctia cac mirc bot 14 san 0, 5, 10 va 15% trong khau phan ga
thit cho biét tong luong huyét thanh, albumin va hemoglobin & mtc 0 va 5% 16n hon co
y nghia théng ké so v6i mirc sit dung & mirc 10 va 15% bot 14 san. Tuy nhién ty 18
cholesterol, creatinine va ure thi khong c6 su sai khac nhau. Ty 1¢ thit xé ¢ 16 dbi ching
16n hon ¢ y nghia thong ké so véi 16 thi nghiém va tac gia khuyén céo chi sir dung toi
da 5% bot 14 sin cho ga thit broiler (Theukwumere, 2007).

* Nghién ctru sir dung bot 14 sdn chan nudi ga sinh san

Julian Buitrago (2002) c6 nhan dinh 1a d6i v6i bot 14 san thi yéu td gdy han ché sir
dung 14 xo ctia 14 san. Vi vay, khong nén str dung vugt qué 6 - 8 % trong khau phéan ciia
ga dé. Khi str dung véi sé lwong thap trong khau phan thi 14 sin van 1a thanh phan quan
trong cau thanh protein va sic t6 trong trimg ga.

Theo cac tac gia nhu: Miranda (1957); Enquiez (1969); Agudu (1972) va Jalaladin
(1973) (trich p. Silvestre) thi khi sir dung bot 14 sén tir 2 - 6% cho ga sinh san 1a c6 hiéu
quéa nhat. Dung 14 san trong khau phan an cho ga dé 1am ting sic t trong 1ong do tring.

O An D9, bot 14 sin thay thé 50% bot cii san trong khau phan ciia ga dé, két qua cho
thdy dung bot 1a san tang ty 18 dé 1én 12% so vdi bot cii san (Pillai va cs., 1968).

Duong Thanh Liém (1998) st dung bot 14 sin véi cac ty 18 0; 2; 4; 6% bd sung vao
thirc 4n cho ga sinh san thi c6 tac dung tdt, ty 1é carotene va vitamin A trong 10ng do
trimg ting theo ty 1& bo sung bot 14 sin vao thire an, mirc thich hop 13 3% s& dem lai
hiéu qua cao nhit.

Nhu vy, c6 thé dwa vao khau phan an cua ga lugng bot 14 san tir 2 - 6% tly theo
giai doan va ddi tuong ga thit hay ga trimg. Khi bo sung bot 1a san vao thirc an can phai
lru ¥ can d6i lai nang lwong cua khau phan va khong dua voi ty 18 bot 14 san qua cao dé
tranh anh hudéng ctia doc t&6 HCN va anh huong cua chit xo dén sinh truong va chuyén
hoéa thirc an cia ga.
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’ Chuong IV
DPOC TO MIMOSIN TRONG KEO GIAU

Cay keo gidu duogc trong rt phd blen & Nam My, Chau Uc va Nam A véi muc dich
lam thirc 4n chin nudi. Keo gidu dugc tréng xen véi cé hoa thao trén dong co chan tha
da mang lai nhiéu loi ich to lon nhu: Cai tao dat, nang cao ning suat ddng co, nang cao
nang suat chan nuéi va tong hop lai 1a nang cao hiéu qua kinh té chan nu6i. Keo gidu
con duoc trong dé san xuat bot 14 keo gidu; & mot sé nudc, san xuat bot 14 keo gidu da
trg thanh mot nganh lién hop néng - cong nghiép vira cung cap thirc an cho gia sic
trong nudc vira xuat khiu ra nudc ngoai. La keo gidu c6 wu diém 1a ty 1& protein va
caroten cao, ty 1& xo thap, phoi kho nhanh, dé nghién thanh bot; ty 1é protein trong 14
khong thua kém bat ctr cdy thure an gia suc ho dau nao. Trén day la cac Iy do lam cho
keo giau duoc trong kha phd bién va dugc sir dung rong rai cho nhiéu déi tuong vat
nudi ¢ trén thé gioi.

Tuy nhién, trong keo gidu c6 chira doc t6 mimosin, vat nudi an thirc an ¢ chira
mimosin v6i ham lugng cao hodc v6i ham lugng thdp trong thoi gian dai s& bi anh
huong xau dén strc khoe va kha nang san xuét ctia ching. Chinh vi vay, cac nha khoa
hoc di quan tdm nghién ctru vé doc to nay trong cdy keo giau nhu: cau trac hoa hoc, co
ché gay doc, phuong phap loai bo ddc tb trong thirc an va ty 1¢ bot 14 keo giau phdi hop
vao thire an hop 1y, dam bao dugc strc khoe va ning suit clia vat nudi.

4.1. Chat doc mimosin trong keo gidu
4.1.1. Cong thirc héa hoc va co ché gdy ngé djc

Tén hoa hoc cua mimosin 1la B - [ N (3- hydro - 4 oxypyridyl) ] - a - amino
propyonic axit.

Cong thure héa hoc: CgH1oN204

Cau truc hoa hoc cua mimosin nhu sau:

Hinh 4.1 Cau truc hoa hoc ciia mimosin
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Do mimosin ¢6 anh huéng xau dén gia stc, gia cam nén nd 1a yéu t6 han ché trong
viéc st dung céc loai thurc an c¢6 chtra mimosin trong chan nuéi. Vi vay, nhiéu nha khoa
hoc da nghién ciru vé doc chat nay, dic biét 1a qua trinh tong hop, phan hay va tac dong
clia mimosin d6i véi co thé dong vat. Do co ché gdy doc ciia mimosin kha phtc tap nén
cac tac gia chua 1am rd dugce co ché ndy ma chi dé ra cc gia thuyét tir cac két qua
nghién ctru. Tong hop céc gia thuyét vé tac dong cia mimosin nhu sau:

Mimosin ¢6 tac dong t6i qua trinh trao ddi cc axit amin c6 ciu tao mach vong
tuong ty nhu nd. Vi dy, do ¢o cau tric gidng L - thyrosin ma mimosin ¢ thé gy ra cac
tac dong tuong tu hoidc nguoc lai véi thyrosin. Néu tac dong nguoc lai thi no s& gay tc
ché sinh tong hop protein va s& giy ra hién twong dong vat cham sinh truong. Nguoi ta
thay khi dong vat an thic an c6 chira mimosin v&i khdi luong 16n va kéo dai thi ham
luong thyrosin trong huyét thanh thip. Thiéu hormon nay 13 mot trong nhiing nguyén
nhan dan dén dong vat sinh truong cham (Lin va cs., 1964, 1965; Ter Meulen va cs.,
1981; Serrano va cs., 1983; Jones va Winter, 1979 - 1980).

Mimosin tac dong dén cac enzym co lién quan dén kim loai, dic biét 1a cac enzym
c6 chira cation sat, lam e ché mot sd phan tng sinh hoc cia cic enzym nay. Tac nhan
chinh tac dong dén enzym 1a “cai cang” ctia nhém chira 3 - hydroxy - oxo cia vong
pyridon trong mimosin (Tsai va Ling, 1972, 1979; Hashiguchi va Takashi, 1977).

Mimosin ¢ tac dong téi cic enzym nhu mot chat d6i khang véi vitamin B6
(photpho pyridoxal) ma cic enzym nay mudn hoat dong dugc phai co photpho
pyridoxal. Nhu viy mimosin da gian tiép trc ché cac enzym.

Vi duy, nhu céc enzym synthetaza cystathionin va cytsthionaza trong gan chudt, cac
enzym tham gia vao qua trinh tong hop cystein tir methionin. Mimosin da gian tiép tc
ché cac enzym nay lam cho qua trinh tong hop cystein bi dinh tré din dén anh huong toi
sd luong, chét luong 1ong ciia dong vat (16ng thua, rung 16ng) (Lin va Ling, 1962; Lin
va Tung, 1966; Fowden va cs., 1967; Hylin, 1969; Grove va cs., 1978). Tuy nhién, mdt
s6 nha nghién ctru khéc lai cho rang doc tinh ctia mimosin 1a do tic dong giita nod va
photpho pyridoxal gy ra (Yang va Ling, 1968; El - Harith, 1981), nhu mo ta ¢ hinh 4.2

Hinh 4.2. Phitc chdt tao thanh do tac ddng gita mimosin va photpho pyridoxal

Ngudn: Sethi va Kulkarni, 1995
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Mimosin cé tac dong dén ADN (axit dezoxyribonucleic), ARN (axit ribonucleic) va
{rc ché qua trinh sinh tong hop protein. Néu dang nhu vay, thi né c6 thé di trc ché ngay
tir giai doan dau ciia qua trinh sao chép té bao ¢ chudt (Hegarty va cs., 1964; Tsai va
Ling, 1971; Serrano va cs., 1983; Mosca va cs., 1992).

Mimosin trc ché téng hop hydroxy - prolin din dén lam yéu di qua trinh téng hop
collagen & sun phoi thai ga. Sy suy gidm collagen lam cho sun bi mém, cac td chic khac
(mao mach, tir cung..) dé bi ran nut, tir d6 dan dén céc triéu ching nhu: Xuét huyét mao
mach, thiung tr cung.

Mimosin ¢6 tic dong dén hé than kinh: Bang chtng 1a cac con chudt duoc cho in
thirc an chtra mimosin voi khdi lugng 16n va kéo dai s& bi liét chan sau, nhung sau khi
khong cho an thirc an chira mimosin nira thi hién tuong nay mét di, chan sau cua chudt
lai hoat dong tr¢ lai binh thuong (Yoshida, 1944; Ter Meulen va cs., 1979).

4.1.2. Hpi chirng bi ngd ddoc mimosin ¢ dong vit va lieu lwong gdy doc

Mimosin gay ra cac hdi chirng nhu: 16ng thua, rung 16ng, giam tinh thém an, cuong
tiét nude bot, sung tuyén giap, giam kha ning sinh san, giam sinh truéng (Ter Meulen
va cs., 1979).

Hoi ching trén dé dang nhéan thay khi dong vat da day don an khau phan c6 chira
bot 14 keo gidu 16n hon 10% hodc dong vat nhai lai an khéu phén an co6 chura 16n hon
30% bot 1a keo gidu trong thoi gian dai. Pbi véi bot cua hat keo gidu cling xay ra hién
tuong tuong tu, ga dugc an thic an c6 chtra 15% bt hat keo gidu trong 12 ngay thi tiéu
thu thirc an ctia ga giam, tang khoi luong ctia ga ciing giam (Proverbs, 1984; Kamada va
cs., 1997).

Thirc dn ¢ chira 3,3g mimosin trong 1kg thirc an dbi véi ga con va 4,9¢ dén 10g
mimosin trong 1kg thtrc dn ddi v6i ga 16n thi kha ning tiéu thu thirc dn cta ga giam han
va sinh truong ciing bi giam ro rét (Ter Meulen va cs., 1984; D’Mello va Acamovic,
1984; Kamada va cs., 1997).

Tuy nhién, cac nha khoa hoc nhan thiy ring c6 t6i 92% lugng mimosin dn vao
dugc thai ra ngoai. Diéu do chung té trong thirc an ¢6 chira mimosin (bot 14, bot hat keo
gidu...) thi n6 khong phai 1a yéu t6 duy nhéat giy giam nang suit chin nudi. Tac dong
ctia mimosin d6i véi dong vat cling khac nhau, tiy thudc vao timg lira tudi, loai gia suc.
Vi du nhu: ga con min cam véi mimosin tinh khiét hon so véi ga truong thanh, gia sic
da day don man cam véi mimosin hon so véi gia stc nhai lai (D’Mello va Acamovic,
19823, 1989).

Keo gidu la thirc an c6 chira mimosin, nhung lai dugc st dung rong rai trong chan
nudi. Dé sir dung an toan thirc an nay, ngudi ta di dwa ra khuyén cao vé ty 18 tdi da bot
14 keo giau trong khau phéan va luong t6i da mimosin 4n vao ddi voi gia stic gia cAm nhur
Sau:
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Bang 4.1. TV 1¢ t6i da bot 14 keo gidiu trong khau phén in cia dong vat

Loai dong vat Tylé tc‘)xi da X Lwong mimosin téi \da &n vao
(% VCK khau phan) (9/kg KL/ngay)
Bo 20-30 0,18
Dé 10-20 0,18
Ctru 10-20 0,14
Thé 10-15 0,23
Lon 7-10 0,15
Ga dé 4-6 0,21
Ga thit 4-6 0,16

Ngudn: Szyska va cong su, 1983

4.2. Mimosin trong cay keo gidu

Mimosin ¢ trong mot sd cdy thic an gia stc, nhung chi ¢6 cac san pham tir cdy keo
giau (1a tuoi, bot 14 keo gidu, bot ciy keo gidu) duge sir dung rong rai va voi khdi luong
16n trong chan nudi. Vi vay, can phai hiéu r& vé mimosin trong cy thic dn nay. Ham
lugng mimosin trong cay keo gidu bién dong rat 16n theo loai, gidng, cac giai doan sinh
truong, cac bd phan khac nhau cua cay, khoang cach thu hoach, dinh dudng dat va phan
bon, phuong phap ché bién.

Ham lugng mimosin bién dong manh theo loai. Cu thé: Ham lugng nay trong loai
L. macrophylla 1a 5,4% vat chat khd (VCK), trong loai L. diversifolia 1a 2,0% dén 2,8%
VCK, trong loai L. lanceolata 1a 6.2% VCK. Cay lai giira loai L. diversifolia vdi loai
L. leucocephala c6 ham luong mimosin tir 2,0% dén 3,8%. Trong cung mot loai ham
lugng mimosin ciing c6 su bién dong 16n. Vi du: L. pulverulenta c6 ham luong mimosin
bién dong tir 2 - 5%, ddi véi L. gregii 13 1 - 2%, con dbi véi L. leucocephala tir 3 - 9%.
Trong loai L. leucocephala thi lugng mimosin ctia gidng L. leucocephala 18 1a thap nhat
(Rushkin 1977; Krishnamurthy va cs., 1983; Chandrasekaran va cs., 1981; Kewalramani
va cs., 1987; Hauad Marroquin va cs., 1991).

Ham lugng mimosin ¢ sy bién dong 16n giira cac bo phan cia cdy. Cac nha nghién
ctru khéac nhau da cho biét ty 1€ mimosin 14 non 1a: 5,1%; 6,8% va 8,6%, trong choi, bup
non la: 4,9%, 12%, trong 14 truéng thanh 1a: 3,0%, trong cuéng l1a 1a: 1,8% va 3,8%,
trong canh la: 2,2%, trong vé qua tuoi la: 2,4% va 3,7%, trong hoa la: 3,7%, trong hat
1a: 5,9%; 7,2% va tir 3,3% dén 14,5% VCK. Trong hon hop canh va 14 1a: 2,4% va trong
bot 14 1a: 4,3% VCK. Nhin chung, trong cac by phan cua cay thi mimosin c6 ty I¢ cao &
trong hat, sau d6 dén 14 non, bup non, ty 1¢ nay thap hon & trong than, canh, 14 truong
thanh cua keo giau (Akbar va Gupta va cs., 1986; D’mello va Acamovic, 1989; Wong
va wan Zahari, 1995; Garcia va cs., 1996).

76



Ham luwong mimosin trong cac bd phan cia cdy co su bién dong giam theo sy phat
trién cta cay. Ham luong mimosin dat cao nhat khi 14 dugc 13 ngay tudi 1a: 7,1% VCK,
lac 45 ngay tudi 1a: 6,0% VCK, con lic 60 ngay tudi la: 4,2% VCK. Ham luong
mimosin c6 twong quan rat chit ch véi tudi cia 1a. Nhin chung cac bo phan non cia
cay c6 ham lugng mimosin cao hon céc by phan gia, nhung trong toan bd qua trinh phat
trién cta cdy thi cdy non c6 ham lwong mimosin thp hon cdy gia (Ronia va cong su,
1979; Gupta va cong su, 1984; Deshumkh va cong su, 1987; Hauad Marroguin va cong
su, 1991; Gupta va cong su, 1992).

Ham luwong mimosin trong cdy bién d6i theo mua. Mua néng ham lwong mimosin
trong cdy ting, nguoc lai vao mua dong hoic ddu mua xuén lai giam xudng (Hauad
marroquin va cong su, 1991; Gupta va cong su, 1992).

Ham lugng mimosin gidm khi khoang cach gitta cac Ira thu hoach tang. Béi vi,
ham luwong mimosin trong cay ty 18 nghich vai tudi cua cac bo phan trong ciy (canh, 14
gia c6 ty 1é mimosin thip hon so voi canh, 14 non) (Takahashi va Ripperton, 1949).

4.3. Phuong phap han ché va loai bé mimosin trong thirc in

4.3.1. Sw phén gidi mimosin trong co thé djng vit va trong cdy

Trong co thé dong vat, mimosin va cic chat trung gian clia qua trinh trao doi
mimosin va DHP dé bi phan giai, dao thai ra ngoai. Qu4 trinh phan gidi nay dugc minh
hoa bang hinh 4.3 dudi day (Ngudn: Sethi va Kul Karni 1995):

Dbi v6i gia suc nhai lai, viéc phan giai mimosin thanh DHP hau nhu 12 triét dé duéi
téc dong enzym trong da co, con ddi v6i gia suc da day don thi lai khac, cic enzym
phan giai mimosin thanh DHP bi tc ché boi néng do axit cao cua da day cho nén su
phan giai bi han ché, nhung qua trinh ndy van ¢ thé dugc xay ra sau khi tiéu héa hap
thu theo so @6 & hinh 4.3. Pay 1a 1i do cia viéc sir dung bot 14 keo gidu véi ti 1& thap
trong khau phan ciia dong vat da day don.

Theo nguyén 1y trén thi dong vat nhai lai it chiu tdc dong cua mimosin, bdi vi vi
sinh vat da co va enzym tu nhién trong 14 keo gidu da phan gidi mimosin thanh DHP.
Tuy nhién, DHP vén c6 tac dong xau dén tuyén giap trang cua dong vat co va. Vi vay,
khi trdu, bo an luong 16n 14 keo gidu trong thoi gian dai van thdy hoi ching rung 16ng,
giam tinh them an, sinh truéng cham.

Riéng ddi véi gia cam, anh huong cia DHP 1 khong rd rét. Do d6, ting cudng qua
trinh phan giai mimosin thanh DHP c6 thé tang duogc ti 1€ bdt 14 keo giau trong khéu
phan 4n ciia gia cAm. Nhung, mot sb nha nghién ciru van cho ring DHP lam giam tinh
thém an cta gia cam. Vi vay, van nén phdi hop bot 14 keo gidu trong khau phan an gia
cAm voi ty 18 phu hop (Christie va cs., 1979, Lowry, 1981; Jones va Megarrity, 1983;
Tangendjaja va Lowry, 1984; D Mello va Acamovic, 1989).
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Hinh 4.3. Con dwong trao doi mimosin

Ghi cha: M: mimosin; 3.4 - dihydroxy pyridin, MN: mimosinamin; MA: mimosin acid

O trong cdy, mdt phan mimosin dugc chuyén héa thanh DHP (3,4 -
dihydropyridine) nhd enzym; ngudi ta tim thdy enzym nay trong 14 non va vo qua non
(dang tuoi) ctia cdy keo gidu; khong thiy enzym nay ¢ vo qua gia, cudng 14, hat va
mach ngoai vi (Smith va Fowden 1966; Lowry 1981,1983).

Sau khi thu hoach, mimosin tiép tuc bi phan huy thanh DHP. Sy chuyén hoa
mimosin thanh DHP chi xay ra khi c¢6 su tiép xuc truyc tiép gitra mimosin va enzym,
dudi su tac dong ciia cac yéu td nhu 1a nhiét (sdy, phoi ning, ngdm nudc ndng), ngam
trong nudc, nghién, gia sic nhai thiic an... Cac nghién ciru da chi ra rang khi ngdm 14
keo gidu tuoi trong nudc 4m 40°C va mirc pH = 7 trong 4 phut thi c6 t&i 50% mimosin
chuyén thanh DHP, con ngim trong nudc néong 70°C trong thoi gian 15 phut thi co trén
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80% mimosin bi phan gidi. Emzym s€ ngung hoat dong khi pH < 4 va khi nhiét do >
70°C hodc khi sdy voi nhiét do cao va thoi gian qua ngin (Hegarty va cs., 1964b;
Lowry, 1981; Tangendjaja va Lowry, 1984; Lyon, 1985; Wee va Wang, 1987).

4.3.2. Cdc phwong phdp han ché va loai bé mimosin

Tuy mimosin c6 ty 18 trong 14 keo giau tuoi kha cao (3%-5% VCK) nhung né rat dé
bi loai bo bing cac phuong phap xtt 1y dudi day.

Hién nay, ngudi ta di sir dung cac bién phap dudi ddy dé han ché hoic loai bod
mimosin trong thirc dn ctia vat nudi. Str dung nhiét (say kho, phoi ning, ngdm nudc
néng) 1a phuong phap don gian nhat nhung c6 thé loai bé dwoc hau hét mimosin.
Nhiét do cao vira c6 tdc dung kich thich enzym phéan gidi mimosin hoat dong vira tac
dong truc tiép dén mimosin. Mot diéu can luu v 1a khi séy nhi¢t d§ qua cao va thoi
gian ngan thi 1am mat di qua trinh phan giai mimosin cia enzym va lam bién tinh
protein ciia thirc an. Trong phuong phap sdy thi sy bang hoi nudc néng (sy uét)
hodc ngam 1a keo gidu trong nudc nong rdi dem sdy thi s& loai bo dwgc mimosin triét
dé hon (Hegraty va cs., 1964; National Academy of Science, 1977; Ter. Meulen va
cs., 1979; Benge va Curant, 1981; Akhbar va Gupta, 1984; Kale, 1987; Sethi, 1989;
Mali va cs., 1990).

Ngam nudc cling loai béd dugc mimosin. Ngam 14 keo gidu trong nudc binh thuong
& nhiét do trong phong, trong 24 gio loai bo duge 97% mimosin. Néu ngdm nudc néng
thi loai bé mimosin nhanh hon va triét dé hon so v&i ngdm nudc lanh. Ngam trong dung
dich nudc xi ming c6 pH=8, nhiét d6 45°C trong 10 phat c6 thé pha huy hau hét
mimosin, phuong phap ndy c¢6 nhugc diém 1a tén céng, thoi gian (ngdm nude xong mai
dem di phoi sdy) va qua trinh ngdm nuéc, dic biét 1a ngdm nude néng s& 1am mat di
mot luong dang ké protein hoa tan cua 1a (Labadan, 1969; Ter. Meulen va cong su,
1979; Padmavathy va Shobha, 1987; Soedarjo va Bortharkur, 1996).

Riéng ddi vé6i hat va vo qua keo giau, xay nho trudc khi phoi, séy s€ loai bo duoc
mimosin nhiéu hon 1a khong xay. Xay nho loai bo dugc khoang trén 20% mimosin, xay
nho sau d6 sy thi hau hét mimosin dugc loai bo. Boi vi, xay nho da lam ting kha ning
tiép xtic clia men phan giai v6i mimosin va ting kha ning bay hoi mimosin khi phoi say
(Wee va Wang 1987; Soedarjo va Bortharkur 1996).

Nhiéu nha khoa hoc d4 nghién ctru loai b6 mimosin bang hoa chat. Axetat natri 1a hoa
chat xir Iy mimosin hiéu qua nhat; sir dung dung dich nay c6 thé loai bo t6i 95% mimosin.
Tiép theo 1 dung dich natri cacbonat, dung dich nay c6 thé loai t6i 88% mimosin, dung
dich ure c6 thé loai bo t6i 80% mimosin. Cac nha khoa hoc con nghién cru st dung mot
sb mudi sit va k&m hodc bazo dé khir mimosin. Vi du nhu FeSO4 2%, ZnSO4 2%, NaOH
0,5M trdn hodc pha vao bot 14 keo giau. Co ché 1am giam déc tinh ctia mimosin 1a ion kim
loai da tao thanh phuc chit bén viing véi mimosin lam mét tinh d6c cuia mimosin
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(Yoshida, 1944; Labadan, 1969; Lopez va cs., 1979; Ter. Meulen va cs., 1979. Tsai va
Ling, 1973; Tawata va cs., 1986; Murthy va cs., 1994).

Tuy nhién, ciing c6 mot sd tac gia khong dong tinh voi gia thuyét tao phirc bén
viing gitta ion kim loai va mimosin néu trén (Perez-Gil va cs 1987; Sethi 1989).

U xanh thirc dn 12 mot bién phép c6 hiéu qua lam giam mimosin trong 14 keo giau.
Mimosin giam 1a do sy 1én men ctia vi khuan lactic; vi khuan nay sinh san ra trong qua
trinh U xanh thirc an va dat dugc cuc dai sau khoang 4 dén 6 tudn 0. Phan 16n mimosin
bi phan hily sau 6 tuan 0. Vi vdy, mimosin trong thirc an 0 xanh ty 18 nghich véi thoi
gian @ hay néi chinh xac hon 13 ty 1& nghich véi vi khuan lactic dugc sinh san trong thirc
an U xanh (Rosas va cs., 1980a; Khatta va cs., 1987; Sethi va Kulkarni, 1995).

Mot huéng chu dong va tich cuc 1a lai tao giita cac gidng keo gidu dé tao ra cay lai
c6 ham lwong mimosin thip nhung lai c6 ti 1& protein cao. Lai tao giita L.leucocephala
va L.pulverulente thi cdy lai ¢6 ham lwong mimosin thap hon nhiéu so véi gidng bd me,
nhung ham luong protein lai cao hon nhiéu. Khéng thdy anh huéng doc ciia mimosin
ddi voi dé khi duge 3n 14 cua cay lai nay (Morito va cong su, 1977).

Khi cong nghé vi sinh phat trién, cac nha nghién ciru da di theo hudng phén lap va
nhan gidng céac vi sinh vét va dwa vao trong da c6 ciia gia suc nhai lai theo con duong
thirc an nudc udng. Cu thé 1a: ¢ Uc, nguoi ta phan lap va nhan gidng vi khuan
Leucranee Rumenbug, vi khuan nay c6 kha nang phan gidi mimosin va dua ching vao
da cé dong vat nhai lai dé khir doc tinh ctia mimosin. Cong nghé nay ciing dugc ap dung
tir nam 1986 & Venezuela, cac nha khoa hoc d phan 1ap va nhan gidng duoc cac vi sinh
vat nodi trén c¢6 kha nang phan giai DHP. Nhu vay, mimosin s€ dugc vi sinh vat da co
phan giai, con DHP s& duoc cac vi sinh vat néi trén phan giai. Két qua nay da cho phép
str dung khau phan c6 chira 100% keo gidu ma dong vat nhai lai van khong bi ngd doc.

4.4. Cac nghién ctru vé sir dung keo gidu trong chin nudi

Keo gidu c6 tinh thich nghi rong rdi ¢ nhiéu ving dat va khi hau khac nhau, c6 ning
suit 14 cao, gidu protein, vitamin va cac chat dinh dudng khac. Vi vay, keo gidu duoc
trong va st dung 1am thtc dn chin nudi ¢ nhidu nudc trén thé gidi. Nhung trong keo
gidu lai chira mimosin, mot chét gay ddc cho gia stuc, gia cam. Chinh vi vay, nhiéu nha
khoa hoc da quan tdm nghién ctru dén hiéu qua sir dung cta keo gidu trong chin nudi va
ty 1¢ an toan cia keo gidu trong khau phan an cua gia suc, gia cam dé khuyén céo cho
nguoi chan nudi.
4.4.1. Cac nghién ciru trén gia suc nhai lgi

Céc nghién ciru da chi ra rang tong khéi luong thit ting tir 1 ha trong xen giita keo

giau véi co hoa thao 16n hon nhiéu so véi chi ¢6 ¢ hoa thao tréng thuan. Cu thé 1a tai
mién Nam Queesland ngudi ta dd nhan thay nhitng con bo dugc chin tha trén nhing
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canh ddng co trong xen keo gidu véi hoa thao co6 mirc ting khoi lwong cao hon tir 50%
dén 100% so v6i bo duoc chan tha trén déng co tréng thuan c6 “Siratro”, mot loai co tbt
nhat cua dia phuong. Cac nha khoa hoc con nhan thiy khéi lugng cua bo thit ting 1én
theo tuyén tinh véi ti 1& ciia keo gidu trén dong co. Chua ting xay ra hién tuong bo bi
ngd doc mimosin khi chin tha ching trén dong co trong xen giita keo gidu va hoa thao
(Chee va Devendra, 1983; Tones va cOng su, 1983).

- Cac nha khoa hoc d3 khong thiy biéu hién trau, bo bi ngd doc mimosin khi bd
sung keo gidu t&i 50% VCK ctia khau phan, trai lai ching déu ting khdi luong cao hon
so v6i ddi chimg. Vi vay, nguoi ta khuyén cdo muc bo sung keo gidu tuoi hop 1y cho
trau, bo thit 1a tir 20% dén 30% khau phan. Néu trong diéu kién khau phan an nghéo
protein thi c6 thé bd sung tir 30% dén 50% khau phan. Keo gidu da lam ting ham luong
protein trong khau phan, gitup cho bo thu nhan dugc nhiéu vat chat kho va gitip cho tiéu
héa chit xo tot hon (Humphrey, 1974; Moran 1982; Szyszka, 1983 va 1984;
Minson,1990; Norton, 1994).

- Cac nha khoa hoc da nghién ctru bd sung 10% keo gidu tuoi va 20,5% bot 14 keo
giau (tinh theo VCK) trong khau phan an cta bo sita. Nang suét sita bo cao hon 13 d6i
chirng an khéu phén khong c6 keo giau, dac biét ty 1€ mo sira cao hon va stra c6 mau
vang sang cua caroten. Nguoi ta con nhan thay khau phéan an cé chira keo gidu con cai
thién kha ning sinh san cua bo sita (Ghatnekar va cs., 1983; NAS,1984; Nguyén Ngoc
Ha, 1996).

4.4.2. Cac nghién ciru trén gia suc da day don

Nghién ctru cho lgn in thirc #n hdn hop c¢6 chtra 5%, 10%, 15%, 20% bot 14 keo
giau, khong can ddi lai ning luong, két qua cho thiy lon cua 16 duge bd sung 5% va
10% van ting trong cao hon, tiéu ton va chi phi thic an thip hon 16 ddi chimg (an
thtrc dn hon hop khong c6 bot 1a keo gidu), 16 15% gan tuong duong 16 dbi chimg
con 16 20% thi cac chi tiéu déu kém hon so véi 16 dbi chimg. Tir cac nghién ciru,
nguoi ta dé xuét ty 1& bot 14 keo giau hop 1y trong khau phan dn cta lon 1a 10% néu
can ddi lai nang lugng khau phan thi c6 thé phdi hop bot 1a keo gidu véi mirc cao
hon (Leche, 1974; Malynics va cs., 1974; Chee va Devendra, 1983; NAS, 1984; Tu
Quang Hién, 2008).

Céac nghién ctru st dung keo gidu lam thirc an cho tho da chi ra rang néu chi sir
dung 14 keo gidu lam thtrc dn xanh duy nhét cho tho thi tho s& cham 16n, ty 1€ dm va
chét cao. Néu két hop keo gidu vdi cac thirc dn xanh thong thuong khac (rau lang, rau
mudng, ¢o ty nhién....) thi tho s& sinh truéng, ting khéi luong tot. Nudi tho bang thic
dn hon hop c6 chira 0%, 5%, 10%, 15% va 20% bot 14 keo gidu thi 16 tho dugc in thirc
an co6 chira 5% bot 14 keo gidu cao hon 16 dédi chung (0% bot 14 keo gidu) va tiéu tdn, chi
phi thirc an thép hon dbi chirng, con 16 dugc an thic an 15%, 20% bot 14 keo gidu thi
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tang khéi lvong kém hon, tiéu ton chi phi thirc an cao hon 16 di chimg. Nhu vay, muc
phdi hop bot 14 keo gidu vao thirc an hdn hop cho thé vao khoang 10% 1a hop 1y (T
Quang Hién, 2008).

4.4.3. Cac nghién ciru trén ga

* Cac nghién ctu sir dung bot 14 keo gidu chua qua xu 1y nudi ga thit

Céc nha khoa hoc 1a Ta An Binh (1973); Duong Thanh Liém (1981); Chen va Lai
(1981); Tr Quang Hién va cs (2008) da lam thi nghiém va khang dinh ti 1& bot 14 keo
gidu trong khau phan cho gi thit thich hop 1a 3% - 4%. Con Hanif va cs (1985),
D.Mello va cs (1987) khang dinh mirc 5% bot 14 keo gidu trong khau phan khong anh
hudng x4u dén sinh truong cua ga.

Mot s6 nha khoa hoc da thi nghiém trén ga thit v&i khau phan c6 chua tir 0% dén
20% bot 14 keo gidu va c6 két qua 1a khau phan c6 chtra 12%, 12,5%, 15% bot 14 keo
giau da khong gdy anh huong xau dén sinh truong cia ga. Khoi luong khi két thic thi
nghiém tuong dwong voi 16 ddi ching khong c6 bot 1a keo gidu. Tir d6, cac nha khoa
hoc da da dé xudt co thé phéi hop vao khéu phén an cua ga thit téi 15% bot 14 keo gidu
(Prasert va Sumon Pojun va cs., 1989; Hussian va cs., 1991; Acamovic va D’Mello,
1980; Bastarrachea va cs., 1980; Gulraiz va cs., 1991).

Tuy nhién, ciing c6 nhiing tac gia cho biét ga dwoc an thic an ¢ chira 5% va 10%
bot 14 keo gidu da giam ting trong rd rét so voi ga clia 16 ddi chung (thirc dn khong co
bot 14 keo giau) (D’Melllo va cs., 1987; Nataman va Chandrasekaran, 1996).

C6 cac két qua khac nhau vé anh hudng cia cac ty 1& bot 14 keo gidu trong khau
phan dén ga thit nhu da trinh bay & trén c6 thé do tudi ga khac nhau, gidong ga khac nhau
s& ¢6 kha nang chiu dung khac nhau véi mimosin, gidng keo gidu khac nhau s& c6 ham
lwong mimosin trong san pham khac nhau va cudi cing 1a c6 can dbi hoic khong can
d6i nang luong khi thay thé mot phan thirc an hdn hop bang bot 14 keo gidu. Dé bao
dam an toan va ludn dat dugc hiéu qua chin nudi cao thi chi nén phdi hop 3% dén 5%
bot 14 keo gidu chua qua xir 1y vao thirc &n hon hgp cho ga thit.

* Cac nghién ctru sir dung bot 1a keo giau da xu 1y nudi ga thit.

Thi nghiém trén ga thit voi khau phan an c6 chta cac ty 18 bot 1a keo gidu khac
nhau (tir 0 dén 20% bot 14 keo gidu) di duge xu 1y bang cach ngdm nudc, két qua cho
thdy ga thit dwoc an khau phan c6 chira trén 10% bot 14 keo gidu da giam ting trong rd
rét so v6i 16 ddi chimg. Tuy nhién, mau sic ga dat diém cao nhat & 16 c6 chira 15% bot
la keo gidu (Chupong, 1989).

Mot thi nghi€ém khéac trén ga thit tr 0 dén 8 tuan tudi, véi khau phén an co chira
20% bot 1a keo gidu duge xir Iy bang cach ngdm nudc 12 gid. Két qua cho thay khong
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c6 su sai khac co ¥ nghia vé ting khdi luong va chuyén héa thirc an giira 16 ga nay va 16
dbi chung (thirc dn khong chira bot 1a keo giau) (Murthy va cs., 1994).

Thi nghiém trén ga thit voi khiu phan an c6 chira bot 14 keo gidu da duoc xur 1y
bang 12g FeSO, hodc 2g NaOH, hodc hdn hop 12g FeSO, + 2g NaOH/100g bét 14 keo
gidu hodc FeClz 5% ¢ nhiét d6 80°C dén 90 °C trong 15 phat. Do d6 ga dugc in khau
phan c6 chira bot 14 keo gidu qua xtr 1y d cai thién rd rét vé ting trong va hiéu qua qua
sir dung thirc an so v6i ga duoc dn khiu phan cé chira bot 14 keo gidu nhung chua qua
xur ly (Moat, 1988; Gulraiz Ahmed, 1991).

* C&c nghién ctru stir dung hat keo gidu nu6i ga thit

Thi nghiém sir dung 0%, 5%, 10%, 15% va 20% bot hat keo giau trong khau phan
an cua ga thit tir 0 dén 8 tuan tudi. Két qua cho thay ting trong va hiéu suat st dung cia
16 trong khau phan n chtra 5% bot hat keo gidu cao hon so véi 16 ddi ching, con céc 16
ga duogc an thirc an co6 10% bot hat keo gidu tré 1én thi thap hon so voi dbi ching, dic
biét 16 ga an thic an c6 chira 20% bot hat keo gidu thi ti 18 chét 1én t&i 25% (Sharif va cs
1995; Reddy va cs 1995).

Mot thi nghiém khéc ciing bé tri ty 18 bot hat keo gidu tuong ty nhu trén, ngoai ra
con can dbi dong déu vé protein va nang luong va bd sung 0,3% FeSO,4. Nhung két qua
cho thay tat ca cic 16 ga an thic dn c6 chira bot hat keo gidu déu co ting trong va
chuyén hoa thire dn kém hon so véi 16 dbi chimg (0% bot 14 keo giau) (Lee Bryant va
Yong, 1982).

Thi nghiém tach hat keo gidu khoi vo, sau d6 ngdm nudc, siy va nghién thanh bot
va phdi hop 10% bot hat keo gidu da tach vo nudi ga thit va ga sinh san. Két qua cho
thdy khong c6 anh hudng xau nao dén ting trong va chuyén hoa thirc an ctia ga thit va ti
1¢ trimg ap nd cua ga sinh san (Bryant, 1980).

Mot thi nghiém khac str dung cac khéu phﬁn co ty 1€ 0%, 5%, 10%, 15% bt hat keo
giau khong tach vo nhung duge xir Iy ngdm nudc nudi ga thit Magnolia tir 0 dén 4 tuan
tudi, tang trong chuyén hoa thirc an dat cao nhat ¢ 16 dugc an thic dn ¢ chira 5% bot
hat keo giau. Khong thiy c6 anh hudng x4u & 16 ga an khau phan co chira 10% bot hat
keo giau.

Nhu vay, néu bot hat keo giau chua dugc xu 1y thi chi nén phéi hop vao khéu phén
khoang 5%, con néu da qua xur Iy (ngdm nuéc) thi c6 thé bo tri dén 10%. Vi cac mirc
nay, ga s& dugc an toan va ting trong, chuyén hoa thire dn tuong duong hoic cao hon so
v6i ga ciia 16 d6i chung dugc an thirc an khong chira bot hat keo giu.

Nghién ctru trén ga sinh san

Nhiéu thi nghiém trén g mai sinh san da khang dinh ty 1& 3% - 5% bot 14 keo gidu
trong khau phan in di c6 anh hudng t6t dén ting trong, ti 1é dé tring, ti 16 trimg gidng
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clia ga mai, ti 16 trimg c6 phdi, ty 1¢ trimg 4p no, giam tiéu ton, chi phi thic dn cho 10
trung, dac bi¢t lam tang ham lugng P caroten trong long do trung (Aquino, 1986;
Austria, 1986; Nguyén Ngoc Ha va cs., 1993; Tir Quang Hién va cs., 2008).

Mot s thi nghiém khac cho thdy khau phan an co chtra 10% hodc dén 20% bot 1a
keo gidu di khong gdy anh hudng xau dén ting trong clia ga mai cling nhu ning suat va
chat luong trimg (Austria, 1986; Ekpenyong, 1989; Rakhee-Bhatnagar va cong su,
1996).

Tuy nhién, ¢é ¥ kién cho rang, ti 16 bot 14 keo gidu cao s& anh hudng dén tudi thanh
thuc vé tinh cta ga mai vi mimosin 13 mot trong cac yéu t6 trc ché thanh thyc & ga mai.
Spinghall, 1965; Rakhee-Bhatnargar 1996. Nhung céc nghién ctru cho thy ty 1& 5% bot
1a keo gidu trong khau phan khong c6 anh hudng xau dén tudi thanh thuc vé tinh cta ga
mai. (Tangendjaja va Sarmanu, 1986; Upase va Jadhav, 1994).

Nhu vay, phéi hop khodng 5% bot 14 keo gidu trd lai trong thirc dn hdn hop cia ga
mai sinh san s& dat dugc hiéu qua cao, nhung ciing c6 thé phdi hop t6i 10% bot 1a keo
gidu ma van khong gdy anh hudng xau téi sitc khoe, ning suét va chat lugng trimg cia
ga mai sinh san.
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’ Chuong V
POC TO TRONG PAU PO, KHOAI TAY VA
MOT SO CHAT CO THE GAY PQC

5.1. Pjc td trong dau db

5.1.1. Gidi thiéu vé cdy dau do

Cay ho dau rat phong phu va da dang, nguoi ta da phat hién dugc khoang 20.000
loai cay thudc ho dau, c6 khoang 5% s nay dugc nghién ctru véi muc dich st dung lam
thirc &n cho nguoi va vat nuoi.

Trong céc cdy ho dau thi dau twong dimg hang dau vé dién tich trong va san luong
hat. Hang nim, tong dién tich tréng dau tuong trén thé gidi khoang 76 triéu ha va san
luong dat khoang 180 tri¢u tan. O Viét Nam, dién tich tré)ng dau tuong khoang 160
ngan ha va san luong khoang 200 ngan tan.

Trong khau phan in cta vat nudi da day don, dau tuong va kho dau dau tuong
chiém vi tri tht hai, chi sau bot hat ngll cde va cac thirc an giau bot duong. Hat dau do
noi chung, dau tuong nodi riéng dugc st dung rong rai trong chan nudi, nhung n6 cling
c6 diém han ché. D¢ 1a trong hat ddu d6 co chira cac chat doc va cac chat khang dinh
dudng. Céac chat nay gdy doc hai d6i voi vat nudi, lam giam hiéu suét sir dung thire an,
gia stic cham 16n va dan dén higu qua chan nudi giam. Chinh vi vay, cac nha khoa hoc
nganh chin nudi da nghién ctru chat doc trong hat ddu dd, anh hudng cua chiung di véi
vat nudi, cac phuong phap ché bién nham phan huy chat doc va nang cao gia tri dinh
dudng cua thire dn dau do.

5.1.2. Cdc chét dpc hai va tic dpng ciia chiing déi véi vit nuéi

Céc chat doc hai trong dau d6 dugc chia mot cach twong ddi thanh 2 loai:

Loai gay doc truc tiép ddi v6i vat nudi, vi du nhu saponin, axit cyanhydric
Hemagglutinin.

Loai khang dinh dudng: Cac chat thudc loai ny chil yéu 1a e ché men tiéu hoa lam
giam kha nang ti€u hoa, hép thu thirc an cta vat nudi, vi du nhu chét khang men trypsin,
chat khang men proteaza, chét tanin...

Su phan loai trén chi 1a tuong dbi, trong thyc té co nhimg chét vira gay doc vira
khang dinh dudng.

Nguoi ta tim théy cac chat doc hai trong hat dau dd nhu: Chét ngung két héng cau,
chat sinh budu cb, chat chdng dong mau, chat giy bénh thiéu méau, chit khang men
chimotrypsin, trypsin, proteaza, chat sinh cyanua, saponin, tanin, alkaloid va mot sd
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chat doc hai khéac. Theo cac tai liéu ciia Donald (1988), Francesh va cs (1990), Fullfat
soya Handbook (1994), Peterson (1994) thi tic dong cua cac chat doc hai trong dau db
dén vat nudi nhu sau:

5.1.2.1. Cdc chdt gdy déc
* Nhom chit Hemagglutinin

Nhom chat nay c6 ban chit protein, c6 kha ning lam két dinh céc té bao hong cau,
c6 thé gin két véi té bao niém mac rudt non lam giam kha nang hap thu cac chat dinh
dudng. Tuy nhién, tic dong gdy doc ciia nd khong cao va nd ciing dé bi phan huy &
nhiét d6 cao. Vi vy, dau tuong khi xtr 1 nhiét thi khong phai lo lang vé doc t6 nay.

* Saponin:

HO,,

HO

HO "OM
OH

Hinh 5.1. Cdu tao héa hoc ciia Saponin

Saponin c6 ban chat glucosid, ¢6 vi dang, co tinh sat tring manh, nd c¢6 thé hoa tan
cac té bao hong ciu, co thé pha hiy cac mang niém mac, lam tang bai tiét cholesterol va
lam giam sinh trudng, no ciing gay trc ché men trypsin nhung khong manh. Saponin con
lam tang tinh thdm ctia biéu mé duong ho hap nén lam mét cac chét dién giai can thiét.
Saponin trong dau tuong thip nén ciing khong dang ngai khi st dung dau twong lam
thtrc &n chan nudi.

* Nhom chat Goitrogenic glycoside (Glucosinolates)

Hinh 5.2. Cdu tao héa hoc cia Goitrogenic
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CAu tric co ban cia Glucosinolate (trong d6 R 13 mot aglycone hiru co va mot

nhom alkyl).

Glycosinolates dugc thiy phan boi enzyme glucosinolase hodc thioglucosidase
thanh glucose, HSO,4', va mdt trong nhimg dan xuit aglycone sau day: isothiocynates,
thiocyanates, nitriles, hoac cac hop chét lién quan nhu oxazolidine - 2 - thiones.

Trong ddu twong, nhom ndy chiém ty 18 rat thip; né cé ban chit glucosid, co kha
ning lam tang sinh tuyén giap; chinh vi viy n6 lam cho vat nudi cham 16n, cdi coc. Vi
chung chiém ty 1¢ rat thdp nén ciing khéng dang lo ngai.

* Nhom chét Allergin

Nhém chét nay c6 ban chit protein, c6 thé giy di tmg ddi voi vat nudi va kim ham
su phat trién do dai cua 16ng nhung rudt. Lon con man cam cao v&i nhom chat nay, vi
vay nguoi ta thiy sy giam sinh truéng & lon con khi cho an déu twong chwa qua xt 1y
kéo dai. Gia cam it man cam v6i nhoém chét nay, vi thé no khong gay ton hai trong chin
nudi gia cam. Nhom chét nay twong dbi bén ving voi nhiét, xtr Iy nhiét binh thudng thi
no van ton tai trong dau dd.

* Ureoza, lipoxygenaza

Céc chit nay dugc giai phong ra tir té bao chira dau khi nghién hat ddu dd, no thiic
day qua trinh oxy hoa axit béo, gy anh huong xau téi qua trinh trao d6i chét trong co
thé va qua trinh sinh trudng cia vat nudi. Cac chat nay c6 ham luong rat nho trong hat
dau d6 va dé bi pha huy bdi nhiét d6 nén khong dang lo ngai vé cac chat nay.

* Phytoestrogen

Chat nay c6 tac dong gidng nhu hoocmon oestrogen. Bdi vi né c¢6 ham luong rat
thdp va c6 thé gy bat loi nhung ciing c6 thé 1 ¢6 lgi cho qué trinh trao doi chat cta co
thé dong vat, nén anh hudng cua n6 dbi v&i vat nudi khong 1o rét.

Xu i nhiét thong thuong thi nd van ton tai trong dau, dd.

* Phenols (phenolic)

OH
OH

HO O

OH

Hinh 5.3. Cdu tao héa hoc ciia Phenols
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Phenol ¢6 ciu tao phén tir gdbm nhom hydroxyl (- OH) va nhém hydrocacbon thom
(CgHsOH).

Phenol c6 thé 1am ting cholesterol mau, pha huy tién vitamin nhom B, né ciing c6
tac dung gidng nhu hoocmon sinh duc cai oestrogen.

5.1.2.2. Cdc chdt khdng dinh dwéng

Nhom chit tre ché enzym tiéu hoa

Nhém chat nay c6 ban chat protein, c6 kha ning lién két véi cac enzym tiéu hoa
protein nhu trypsin, chymotripsin, proteaza va 1am mat kha ning hoat dong cia céac
enzym nay, tir 46 dan dén giam kha ning tiéu héa protein ctia vat nudi. Sy lién két giira
nhom chét ndy voi enzym din dén cac phan tng sinh 1y cta co thé, d6 13 ting sinh tuyén
tuy dé tang cuong san xuat enzym tiéu hoa va lam co thé thiéu hut cc axit amin chta
luu huynh nhu methionin, cystin, do cac axit amin nay bi huy dong vao viéc tdng san
Xudt cac enzym tiéu hoa protein. Tir cic nguyén nhan nay dan dén giam hiéu suét
chuyén hoa thirc 4n, giam tdc do sinh trudng cta vat nudi, ting tiéu tén va chi phi thirc
an cho mot don vi san pham.

Nhom chat Rachitogenic

Nhom chét ndy can trd qua trinh hép thu canxi din dén vat nudi bi mém, x6p
xuong, vo trimg bi mém do thiéu canxi. Gia cadm va dic biét 1a ga tdy man cam cao véi
nhom chat nay, gia siic thuong it man cam hon.

Nhoém chét két dinh kim loai

Nhom chit ndy c6 kha nang lam cho mét sé chéat khoang nhu mangan, dong, sat két
hop véi protein va axit phytic tao thanh phirc chat kho hap thu. Tir d6 dén dén giam ty
1¢ hap thu khoang va lam yéu di mot sé qua trinh sinh hoc lién quan dén cac khoang
nay, gy anh hudng dén sinh trudng ctia vét nuoi.

Phytln (CBHB(H2P04)6)

Hinh 5.4. Céng thirc cdu tao héa hoc ciia Phytin

Phytin duogc tong hop tir hexaphosphat va inozitol. N6 1am cho phét pho trong dau
trong bén vimg voi nhiét, trd thanh phdt pho kho tiéu, 1am giam tiéu héa hip thu
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khoéng vi lwong, 1am anh hudng x4u toi qua trinh trao d6i chat & dong vat da day don.
Phytin d& bi phan huy bdi men phytaza, vi vay, b6 sung men nay cho vat nudi vira gitip
phan huy phytin vira 1am ting phdt pho d& tiéu, dong thoi 1am giam 6 nhidm méi
truong.

Nhom céc chét dugc tao ra do xir Iy dau dd ¢ nhiét do cao

Khi xtr 1y ddu twong & nhiét dd cao di tao ra phan ung giita cac chit hydratcacbon
véi cac axit amin ty do trong hat dau twong, dac biét 1a véi lysine va histidin, tryptophan
tao ra cac hop chat bén viing voi enzym tiéu hoa. Phan mg ndy goi 1a melanoidin hay
maillard. Do phan ng tao thanh hop chét bén viing d3 dan dén giam tiéu hoa, hip thu
c4c axit amin tham gia vao phan tmg nay va hau qua 1a vat nudi thiéu hut cac axit amin
d6 ngay ca khi chung c6 mat day du trong thirc an. Ngoai phan Gng néu trén, khi xtr 1y
nhiét c6 thé con xdy ra viéc sép Xép lai cu triic hoa hoc ciia mot sd axit amin va tao
thanh cac chat méi duoc goi la Amadori. Viéc tao thanh cac chét nay cling lam tiéu hao
di mot sb axit amin va hau qua ciia nd ciing gidng nhu cic chét tao ra tir phan ung
maillard. Cac chit méi nay it tan trong kiém, bai vay nguoi ta ding phan (mg hoa tan
ctia protein trong KOH dé dinh lugng cac chat méi nay. Khong can lo lang vé cac chét
néu trén néu xir 1y dau twong voi nhiét do theo dang quy trinh.

Chat oligosaccharide

Chét nay duogc hinh thanh trong qua trinh bao quan dau dd, dic biét 1a bot dau dd.
No la téng hop cua cac duong raffinoza 14%, stachyoza 5,2%, suceoza 6,2% va
verbascoza. Nhiing chét nay rat d& 1én men sinh hoi do d6 né lam rdi loan qué trinh
tiéu hoa. Cac chat nay it chiu tic dong clia nhiét vi vay nguoi ta phai chiét xuat riéng
no6 tir bot hat dau, d6. Tuy nhién, anh hudng cua cac chit nay khong 16n nén khong
dang lo ngai.

5.1.3. Mgt s6 phwong phdp xir Iy ddu twong

5.1.3.1. Muc dich, nguyén 1y va tac dong cia xir Iy doi véi dau tiwong

Muc dich cua viéc xu ly dau tuong:

Ph4 hity hodc 1am giam cac chat doc va cac chat khang dinh dudng trong hat dau
tuong

Lam ting gi4 tri dinh dudng cua dd tuong

Nguyén 1y cua viéc xu 1y 1a dua vao tac dong co hoc, Iy hoc (nhiét), hoa hoc lam
thay d6i dic tinh vat 1y, cdu trac té bao cta hat, dong thoi ciing tac dong tdi cac chat
dinh dudng va cac chét doc hai trong hat dau dd lam cho cac chat dinh dudng tr¢ 1én dé
ti€u hoa hép thu hon, con cac chat doc hai bi phan huy hodc giam bot néng do.

Theo Grigorev (1981); Bui Purc Liing va cs (1995); Tran Qudc Viét (1998) thi xir 1y
hat ddu twong da c6 nhiing tac dong nhu sau.
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* Tac dong tot

Tac dong co hoc lam vd vun hat dau, lam tang tiép xUc cua cac enzym ti€u hoa ddi
vé6i thirc an, dong thoi c6 thé giai phong cac chit doc hai lam cho chung ting tiép xitic
v0i cac tac nhan phan huy ching.

Tac dong cua nhiét (hip, sdy, rang) lam giam nhanh luong nudc trong té bao hat,
tao ra cac vét nut vi thé trong hat, lam cho cac enzym thdm vao té bao d& dang, dong
thoi cac chét doc hai ciing thoat ra dé dang.

Tac dong nhiét bang cach ndu chin, hap bang hoi nudc s& tao ra qua trinh gelatin
hoéa tinh bdt, lam tang ty 1€ ti€u hoa tinh bot. Qua trinh nay xay ra nhu sau: Nude lam
cho hat truong 1én, pha v& cau trac hoa hoc cta tinh bot, dic biét 1a pha v& lién két thir
cap hydro gifta cac chudi polyme cua tinh thé tinh bot. Qua trinh nay xay ra thuan loi
khi dun tir tir d& duy tri nhiét d6 nudc kéo dai & mot khoang nhiét do thich hop xac dinh.
Nhiét d6 thich hop cho qué trinh nay goi 13 nhiét do gelatin héa. Nhiéu tac gia khang
dinh phuong phép ché bién c¢6 hoi nudc (hoic khong cd) déu lam ting téc do phan giai
tinh bt cua enzym amilaza.

Tac dong cua nhiét s& 1am pha hiy hodc 1am giam nong do cia cac chat doc va cac
chat khang dinh dudng trong thirc in, 1am ting hiéu qua thirc an néi chung, tinh bot va
protein ndi riéng.

* Tac dong x4u

Tac dong nhiét [am phan huy mot s6 vitamin, lam bién ddi céu trac hoa hoc cia mot
s6 axit amin (lysin, tryptophan, cystin, cystein...) tir d6 1am giam gié tri dinh dudng cta
thtrc an.

Tac dong nhiét c6 thé gdy ra sy twong tic giita cac nhom cacboxyl ty do ciia protein
v6i cac nhom oxamin cua cac axit amin khac nhau tao ra lién két chéo bén virng kho bi
phan giai boi cac enzym tiéu hoa. Mit khac, lién két chéo nay di lam giam di cac axit
amin dé tiéu.

Tac dong nhiét do cao, kéo dai con lam gidm do dé tiéu cua axit amin, do tao ra
phan mg dudng amin, d6 1a phan ng maillard, 1am cho d6 trong c6 mau sam. Cac nha
nghién ctru da khang dinh chiét diu dau trong bang co giGi va nhiét 6 cao di 1am giam
d6 dé tiéu cua axit amin va giam ning lugng trao ddi cua thirc dn. Chat luong kho dau
ctia phuong phap nay kém hon so v6i kho dau cia phuong phap chiét rat bang dung
moi hitu co.

5.1.3.2. Phurong phdp ché bién va kiém tra chdt lwong ddu tiwong sau ché bién

5.1.3.2.1. Mot s6 phuong phép ché bién dau tuong

Ludc chin: ngdm dau tuong trong nudc thuong trong khoang 30 phut trudce khi ludc,
sau do ludc chin, dé rao nudc, phoi hoac séy kho va nghién thanh bot.
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Hép chin: ngdm dau twong trong nude thuong khoang 30 phut, sau d6 hip chin cach
thuy, phoi hodc siy kho va nghién thanh bot.

Rang chin: d4u turong dugc rang bang chao hodc duoc rang trong tréng quay (mot
thiét bi rat phd bién dung dé sao ché); dung nhiét lam néng truc tiép trong quay hoic
thdi hoi néng vao trong quay. Phuong phap rang thi céng c6 nhuge diém 1a kho didu
chinh nhiét d6 va khé xac dinh dung “diém ding” dan dén hat ddu twong c6 thé bi chay
hodc chua chin; dau twong chay thi lam gidm tinh ngon miéng cda thirc an, dau tuong
song thi chua khtr hét duogc chat doc va chit khang dinh dudng. Nguoi ta dung phan
ung ureaza hodc xac dinh dg hoa tan protein cia ddu tuong trong dung dich KOH dé
x4c dinh “diém dimg” ding lac. Tuy nhién, cac phuong phap nay chi tng dung cho
nghién ctru, con trong thuc tién kho ap dung. Vi tir khi ldy mau thir va c6 két qua thi dau
twong da chdy roi.

Sy bang vi song: Sir dung soéng ngén 3 x 10° - 3 x 10 Hz. Hé théng siy bao gdm:
mot thiét bi tao blrc xa nhiét, tao blrc xa trong pham vi quang phd 1,8 - 3,4 um, mot
budng say bang gém chiu nhiét. Hat ddu twong dugc dua vao budng sdy va dugc 1am
chin & nhiét 46 140°C - 150°C. Uu diém cta phuong phap nay 13: nhiét d6 6n dinh, chi
can xac dinh khoang thoi gian hat ddu twong duge luu lai trong budng sdy thi két qua
sdy cla cac mé la gidng nhau, cac chat dinh dudng tré nén dé& tiéu hoa hon, té bao chira
dau bi pha v& va dau trong té bao duoc giai phong ra nén dé tiéu hoa hip thu hon, nhiét
d6 cao da gitp phan hay chat doc, chit khang dinh dudng triét dé hon.

Phuong phap ép dun: Day chuyén san xuat bao gdm hé théng ép bang ap suit cao
1am cho hat dau twong bi v& vun thanh bot va mot thiét bj cap nhiét & 120°C - 130°C.
bay 1a mdt h¢ théng lién hoan, vira xtr 1y chin hat ddu tuong vura tao thanh bot dau
tuong. Phuong phap niy c6 wu diém 1a: thay d6i cdu tao vat 1y, héa hoc cua hat dau
tuong, tinh bot dau tuwong dugc gelatin hoa tao thanh dextrin lam cho thic an dé duoc
tiéu hoa hap thu hon, cac chat doc va chit khang dinh dudng bi pha hay triét dé hon,
chat luong san pham on dinh.

Ep dau hodc chiét xuat dau dau twong: Day khong phai 1a cac phuong phap ché bién
dau twong lam thtrc dn gia stc ma 1a cac phuong phap ché bién dau dau twong lam thuc
pham cho con ngudi, nhung san pham phu cta né 13 kho dau lai st dung lam thirc an
gia stc. Ep dau 1a dung luc co hoc hodc 4p suit cao 1am v& hat va té bao chira dau cua
hat dé dau duoc giai phong ra va thu 1y dau. Phuong phap nay gom cac cong doan: lam
sach hat, rang néng & 70°C - 80°C, ép b.':ing truc quay hodc ap suit cao (nhiét do co thé
1én t&i 120°C), nho d6 tach dau ra va con lai 1a kho dau. Ciing c¢6 thé thay thé viéc rang
dau twong bang phuong phéap ludc hodc hap chin trude khi ép dau. Chiét ddu dau tuong
1a dung dung mdi hitu co chiét ldy dau. Phuong phap nay gdm cac cong doan: lam sach
hat, nghién v0 hat, tdch vo (hodc khong tach vo), chiét xuat dau bé‘mg dung moi1 hexan
hodc homologuos cacbonhydrat, hép hoac séy dau tuong da tach dau, nghién thanh bot;
san pham 1a kho dau dau twong di tach vo hodc chuwa tich vo. Phuong phap chiét dau
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bang dung méi hiru co da lam ting thém khoang 10% luong dau chiét xuat duoc, dong
thoi 1am tang chat luong kho dau, dic biét 1a kho dau dau twong di duoc tach vo trude
khi chiét xuit dau.

5.1.3.2.2. Kiém tra chat luong dau twong duogc xtr Iy bang nhiét

Nguoi ta dung phuong phap dinh luong hoat lyc ciia enzym ureaza trong dau tuong

hoac xac dinh do hoa tan cua protein ddu twong trong dung dich KOH dé xac dinh do
chin thich hop cua dau tuong, thong qua d6 xac dinh thoi gian xtr 1y thich hop.

* Phuong phép xéc dinh hoat lyc enzym ureaza.

Nguyén 1y: trong hat dau twong chua xir 1y ¢6 chira mot luong enzym ureaza nhat
dinh, enzym nay bi pha hay trong qué trinh xt Iy nhiét. Néu dd twong duoc xur 1y tét thi
enzym con lai it va ngugc lai. Nguoi ta dinh lugng enzym nay thong qua hoat lyc phan
giai ure cua no, tir d6 xac dinh do chin cia dau tuong va dugc dinh lugng nhu sau:

Phuong phép thi nhat:

Nguyén ly cua phuong phap nay la xac dinh hoat lyc clia enzym ureaza trén co s&
n6 giai phong NHs tir ure duoc tinh théng qua sé miligam nito sinh ra trong 1 phut cia
1 gam san pham trong méi trudng nhiét 30°C.

Cac thiét bi can co la may do pH véi d§ nhay cao (£0,02 pH) hodc thiét bi
potentiometric titration, may khudy tir, bé nuéc cé diéu khién nhiét d6 chinh xac hay
con goi 1a bé 6n nhiét (khéng ché nhiét d6 ¢ 30°C), dng kiém tra c6 bau thuy tinh
150 x 18 mm.

Céc hoa chit can c6 1a axit clohydric (HCI1 0,1 N), dung dich NaOH 0,1N (hydroxit
Natri) dung dich dém photphat 0,05M (pha ché tir 4,45 gam NaHPO,. 2H,0 (photphat
sodium) + 3,4 gam KH,PO, (photphat monopotasium) + 1000 ml nuéc cit), dung dich
dém ure (30 gam ure + 1000 ml dung dich dém photphat 0,05M). Dung dich nay c6
pH=6,9-7,0.

Tién hanh thir nghiém nhu sau: nghién 10 gam d4u twong thanh bot ¢6 kich thudc
0,2 mm, can chinh xac 2 gam mau (chinh x4c dén 0,1 mg) cho vao éng kiém tra (da noi
0 trén), cho vao 10 ml dung dich dém ure, nut 6ng kiém tra va lic déu, dat 6ng kiém tra
vao bé nudc 30°C, lic nhe dng sau d6 dé ngdm trong 30 phut, 1y dng kiém tra khoi bé
ngam va bd sung ngay 10 ml HCI 0,1 N, lam mat nhanh 6ng kiém tra & 20°C, chuyén
dung dich tir ng kiém tra sang 6ng dinh luong titration vessel ctia may potentiometric
titration, rira Ong kiém tra 2 1an mdi lan 2,5 ml nudc cét, nudc ria ciing d6 vao dng dinh
luong titration vessel. Chuéan do ngay lap tic va that nhanh be“mg NaOH 0,1 N (st dung
dng chuan d6 electrometry) dén khi dat pH = 4,7. Tir lugng tiéu hao NaOH 0,1 N dé dat
dén pH = 4,7 s& tinh dugc sé mg nito duoc giai phong ra.
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Dé tinh duoc két qua, can kiém tra mot miu tring (d6i ching) bang cach cho 2g
mau (can chinh x4c dén 0,1 mg) vao éng kiém tra, cho vao 6ng kiém tra 10 ml HCI 0,1
N, sau d6 cho vao 10 ml dung dich dém ure, dat 6ng kiém tra trong nudc da 30 phut,
chuyén dung dich miu tring nay sang 6ng dinh luong titration vessel va chuin d6 bing
dung dich NaOH 0,1 N cho dén khi dat pH=4,7 giéng nhu trén.

Hoat lyc enzym ureaza trong 1g nito (N) ctia 1g mau, trong 1 phat ¢ diéu kién 30°C
dugc tinh theo cong thurc sau:

V114 s6 ml NaOH 0,1 N tiéu hao khi chuin d6 mau kiém tra
14 x C x (Vo - V1) V, 12 s6 ml NaOH 0,1 N tiéu hao khi chuin d6 mau tréng

30x W C ndng do chinh xéc ciia dung dich NaOH tinh bang ml/ 1
W 1a khéi lwong VCK ctia mau tinh bang gam

Can luu ¥: néu hoat lyc clia enzym ureaza > 1 mgN thi luong miu c6 thé giam
xubng 50 mg, néu ty 18 lipit tho trong mau > 10% thi phai chiét rat lipit trong diéu kién
lanh trudce khi thir nghiém.

Sau khi c6 két qua thi dbi chiéu véi tiéu chudn cua Hiép hoi d6 twong Hoa Ky, 1993
nhu sau: hoat lyc ureaza (mgN/1 phut & 30°C) néu > 0,5 thi d¢au twong con sbng, tir 0,3 -
0,5 thi d6 tuong chua chin, tir 0,1 < 0,3 thi d6 twong chin du do, con < 0,05 thi dau
twong chin qua (dau tuong bi chay).

Phuong phép thtr hai dua trén nguyén 1y enzym ureaza phan giai ure gidi phong ra
NHa, khi NHj3 sinh ra s& 1am chuyén mau thudc thi, tiy theo ndng d6 ureaza thip hay
cao s& gy 1én su chuyén mau nhiéu hay it, cu thé 1a:

Budc 1 1a chuén bi 4 loai dung dich. Dung dich 1 bao gém 0,14g Fenol d6 + 7 ml
NaOH 0,1 N + 35 ml nuéc cat, dung dich 2 gdm: 21 g ure + 300 ml nudc cit, dung dich
3 duoc tao thanh b?lng cach tron 1an dung dich 1 vé6i 2 va dung trong lo thuy tinh mau.
Dung dich 4 duoc tao thanh bang cach chuin d6 dung dich 3 bang H,SO4 0,1 N cho t6i
khi dung dich 3 dang tir mau d6 chuyén sang mau vang hd phach bén ving (lic déu
trong khoang 15 gidy van giit nguyén mau vang)

Budc 2 1a tht nghiém: Nghién dau tuong rang thanh bdt c6 kich ¢d 0,1 mm, tron
déu bot va rai déu thanh mot 16p mong trén gidy loc, nho timg giot dung dich 4 cho
t6i khi mau trén gidy loc duge udt déu, sau 5 phit kiém tra mau do6 trén mau. Khong
thdy mau do thi ddu twong da chin hoan toan, c6 rai rac vai cham do6 thi dau tuong
con sébng khoang 3% - 5%, thdy mau do trén toan bd mit mau thi dau tuong con
song khoang trén 25%.

* Phuong phéap xac dinh do hoa tan cua protein trong dau tuong sau xur ly

Phuong phép xac dinh hoat lyc ctia enzym ureaza 13 dé xac dinh xem ddu twong da
chin du d6 hay chua, con phuong phap nay nham xac dinh dau twong da bi chin qua hay
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chua. Néu xur Iy nhiét chin qua thi protein trong dau tuong sé& bi bién tinh va d6 hoa tan
cua no6 trong KOH s& bi giam.

Cach thtr nhu sau: Nghién ddu tuong (sau xtr 1y nhiét) thanh bot cé kich c&
0,25 mm, can chinh xac 1,5 g bot cho vao binh tam giac 250 ml, dung pipet chuan
d6 cho 75 ml dung dich KOH 2% vao binh tam giac chira mau, khudy déu bang may
khudy tir tinh, ly tim véi téc do 2700 vong/ phit trong 15 phut, 14y 15 ml dung dich
& phia trén (khong dua pipet xuéng ddy binh tam giac), phan tich ham luong protein
hoa tan bang phuong phap kjeldahl, tinh ty 18 phan trim protein hoa tan so véi
protein thd ciia mau dau twong (phan tich protein cia mau d6 twong trudc khi thir
nghiém). Két qua vé ty 18 protein hoa tan dugc so sanh véi tiéu chuan cua Hiép hoi
dau twong Hoa Ky, 1993 (ASA standard). Cu thé 13 ¢6 hoa tan protein tir 94 - 100%
la dau song, tir trén 85% dén dudi 94% la dau chua chin, tir 75% dén 85% la dau
chin du do, dudi 75% la dau chin qua ky.

Céc thong tin trén dugc tham khao tir: Close va Memke, 1986, Arba va Dale, 1993,
Figiang Xiong, 1998, Micronizer Soya test, 1998, Yigiang Xiong, 1999.

5.1.4. Anh hwéng ciia chit khdng dinh dwéng va ddu twong dwoc ché bién bang cic
phwong phdp khdc nhau dén vit nuéi

Theo tai liéu cua Hiép hoi dau twong Hoa Ky (Tai liéu hoi thao, 1999); Aumaitre
(1976); Francesh va cs (1990); Friesen va cs (1992); Hancock va cs (1990); Healy va cs
(1994); Huisman va cs (1992); Kim va cs (1995); Lorwrence va cs (1988); Liener
(1976); Mahan (1966); Maxwell va cs (1970); Randy va cs (1982); Tait va cs (1988);
Wigan va cs (1994); Wondra va cs (1995); Pao Vin Huyén (1995) thi cac chat khang
dinh dudng trong dau tuong va cac phuong phap ché bién dau twong c6 anh huong dén
vat nudi nhu sau:

* Anh huong ctia chat khang dinh dudng dén vat nudi

Céc nha khoa hoc da lam thi nghiém cho ga thit dugc an thic an c6 dau tuong voi
cac muc alkaloid khac nhau va thiy rang ty 1¢ tidu hoa cia thirc an ty 1& nghich véi ham
lugng alkaloid trong dau tuong. Ham lugng alkaloid cang tang thi ty I¢ ti€éu hoa cang
giam, ¢ ty 1€ alkaloid 3,92% thi ty 1€ ti€u hoa thic an gidm 10%, con ty 1€ 12% thi gidm
22%. Cac nha khoa hoc dé xuat ty 18 alkaloid t6i da 1a 1,1%, dudi muc ndy thi khéng
anh huong t6i ty 18 tiéu hoa va sinh truong cua gia cam.

Nghién cuu vé hop chét Oligosaccharid, cac nha khoa hoc da két luan chat nay
khong bi phan hay boi men tiéu héa va no dé bi 1én men sinh khi gay réi loan tiéu hoa.
Sy man cam véi oligosaccharid ¢ lon nhiéu hon so véi gia cam. Tuy nhién, né thudng
c6 ham lugng thip trong dau tuwong nén it gy anh huong dén tiéu hoa, hip thu, sinh
trudng cua vat nudi.
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Cac nha khoa hoc di nghién ctru vé chat khang enzym trypsin va két luan dong vat
da day don chiu tac dong cua anti trypsin rat khac nhau. Tuy nhién c6 cing diém chung
1a n6 lam tang tiét enzym trypsin dan dén tuyén tuy lam viéc qua muc va phai ting sinh,
hau qua cua viéc tdng san sinh enzym trypsin la phai tding huy dong céc axit amin chira
lwu huynh cho viéc ting san xudt enzym nay dan dén co thé thiéu axit amin chta luu
huynh tir 46 1am cho giam sinh truong cua vat nudi.

* Anh hudng cua dau twong dugc ché bién bang cac phuong phap khac nhau dén
vat nuoi.

C6 nhiéu phuong phéap ché bién dau twong nhung thong dung nhét va ap dung véi
quy mé 16n cong nghiép 1a nghién (btia hodc truc lin), rang chin sau d6 nghién, hap chin
sau d6 nghién, ép dun (vira xtr Iy nhiét vira ép thanh bot).

Thi nghiém vé sir dung thirc an hat dugc nghién bang bua nghién va bang tryc lin
cho thiy: ty 1¢ tiéu hoa cia vat chat kho, nang luong va protein cta khau phan thirc dn
dugc nghién bang truc lan cao hon so véi dugc nghién bang bia nghién.

Thi nghiém st dung dau twong dugc ché bién bang phuong phéap ép dun so véi cac
phuong phap khac (rang, xur 1y vi séng sau d6 nghién) cho thdy: ti 1¢ tiéu hoa vat chat
kho, nang luong, lipit va protein cua phuong phép €p dun cao hon so véi cac phuong
phép khéc.

Mot s6 nha nghién ciru dd cho biét: Néu siy dau twong qua lau sé lam giam do dé
tiéu cua cac axit amin, ddc biét 1a lysin, arginin, triptophan. Khi hdp néng kho dau
tuong véi ap suat 1 atmosphere trong 4 gio da 1am giam d6 dé tiéu cua lysin 40%. Néu
sdy lysin cting v6i xenluloza thi lysin s& bi pha hiy va chuyén thanh dang khong dong
hoa dugc dbi voi ga con nhung néu chi sdy riéng lysin tinh khiét thi né van giit nguyén
gia tri.

Céc nha nghién ciru cho biét thirc dn hat dugc ché bién bang phuong phap nd bong
sau do nghién s€ nang cao dugc ty 1€ ti€u hoa vat chét kho, protein.

Thi nghiém vé anh huong cia kich thudc bot sau nghién dén ty 1¢ tiéu hoa thic an,
cac nha nghién ctru cho biét: Kich c¢& hat nghién nhé di lam ting d6 pH da day, ting
hoat tinh enzym pepsin dan dén ting ty 1é tiéu hoa vat chat kho, ning lugng, protein va
tang toc do sinh truong ctia vat nudi.

O trong nudc, mot sb tac gia nhu Pao Vian Huyén, cling dd nghién ctu vé phuong
phap rang dau tuong thii cong bang chao va di chi ra duoc nhiét d6 rang (115 - 127°C),
thoi gian rang (3 - 5 phit) s& bao dam dau twong chin du d6, khong bi sdng va ciing
khong bi chay.

Thi nghiém vé sur dung kho dau dau tuong dugc tdch vé va khong dugc tach vo
trude khi ép hodc chiét xuat dau cho thay khong cé su khac biét vé khdi luong séng va
hiéu suat chuyén hoa thirc an giira hai loai kho dau dau tuong nay.
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5.2. Péc t6 solanin trong khoai tay

5.2.1. Gidi thigu vé dpc té solanin

Solanin dugc phat hién 14n dau tién vao nam 1820 khi phén l4p chit gay doc tir cdy
Bach anh (solanum nigrum). Sau ndy ngudi ta phat hién thiy solanin co trong ciy cia
nhiéu loai thudc chi solanum, nhu khoai tdy (solanum tuberosum), ca chua (solanum
lycopersicum), ca tim (solanum melongena)... Solanin dugc sinh ra tu nhién trong cac
bd phan cua cay (14, qua, cu...).

Solanin 1a chat doc thudc loai glycoalkaloid, c6 vi déng, cong thuc hoa hoc 1a
C45H73NO1s, solanin dugc tao thanh tir alkaloid solanidin va carbohydrat (glyco -) mach
nhéanh, c6 ciu tric va ciu tao héa hoc nhu sau:

HO “'OH

Hinh 5.5. Cdu tao héa hoc cia solanin

Cu khoai tay khi tiép xtic voi 4nh sang mot thoi gian, vo cil s& chuyén sang mau
xanh, khi d6 ham lugng glycoalkaloid s€ hinh thanh va tang 1én. Pay la cach phong vé
cta cu khoai nham ngan chan chudt, sdu bo xam hai. Mau xanh cua vo la chét diép luc
nén khong ddc hai, n6 1a mau chi thi gitp ta nhan biét ham lugng solanin va chaconin
c6 mat trong khoai tay.

Bénh rung 14 c6 thé 1am ting ham luong glycoalkaloid trong ct khoai tiy. Khoai tdy
bi sut sat, troc vo khi thu hoach va van chuyén cling dé 1am ting ham luong
glycoalkaloid trong ct. Pay cling l1a phan (rng phong vé cua cu.

Ham luong solanin cho phép trong khoai tiy thuong pham 14 0,2 mg/kg khoai tuoi.
Trong cii khoai tay dd thiy vo c6 mau xanh thi ham luong solanin s& > 1 mg/kg khoai
tuoi. Néu nguoi va vat nudi an khoai tdy c6 vo mau xanh ma khong got vo thi ¢é thé
nguy hiém dén tinh mang.

Khi khoai tdy moc mam, mam cta khoai tay tiép xuc voi tia cuc tim s& san sinh ra
solanin va chaconin v6i ham luong rat cao. Khoai tdy moc mam thi ham luwong solanin
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khong chi cao ¢ trong mam, ma ca trong cu va déc biét 1a vo khoai, ham lugng nay cao
hon binh thudng gap nhiéu lan. Ham lugng solanin trung binh trong rudt cu khoai tay la
0,04 - 0,07 g/kg chét tuoi, trong vo 14 0,30 - 0,55 g/kg chit twoi, nhung trong khoai ty
moc mam thi ham luong ndy & rudt cu cao hon gap téi 20 1an, va trong vo cii cao hon
gip 100 lan.

Can luu ¥: Trong cu khoai tay dé gidng c6 t6i 30 - 80% solanin & cii va 16p vo thit.

5.2.2. Co ché gay dic va trigu chitng ngé djc solanin

Solanin gay doc 1a do c¢6 su twong tac hoa hoc giita nd va mang ty thé; solanin khi
tiép xtc vi mang ty thé di 1am thay doi kha ning trao d6i kali cta ty thé, giam dién thé
ciia mang té bao din dén Ca™" tir ty thé duoc van chuyén vao nguyén sinh chét cia té
bao, nd lam tang nong do Ca*™ trong té bao chat va 1am ton thuong té bao.

Liéu luong solanin gy ra triéu chimg ngd doc & ngudi 1a 2 - 5 mg/kg thé trong, lidu
luong gy tir vong 1a 3 - 6 mg/kg thé trong. Thyc pham c6 ham lugng solanin cao thi c6
thé thay triéu ching ngd doc ngay sau khi an 30 phat, con thong thudng 1a khoang trén
dudi 10 gio sau khi an. Liéu luong 25 mg solanin ddi véi nguoi 10n c¢6 thé gdy ra cac
triéu chung budn non, dau dau, chong mat, lidu lugng 400 mg dbi véi nguoi lon cod thé
gay tur vong.

Ngo doc solanin thuong thay triéu chimg 14 rdi loan tiéu hoa va than kinh. Cu thé 1a
budn nédn, ndn mira, dau bung, ia chay, hong bi nong rat, nhip tim roi loan, dau dau,
chong mat. Néu ngd doc nang thi c6 thé thdy 4o gidc, mat cam giac hoic té liét, sot, da
vang, dong tir gian va than nhiét giam.

Chan doan ngd doc solanin thuong 1a kho khin vi dé nham véi viém da day, rudt va
cac ngd doc khac. Vi vay phai héi gia chu vé thic an cta vt nudi, néu thic an c6 khoai
tay thi mdi xem xét theo hudng ngd doc solanin.

Ngo doc solanin véi ham lwong khong cao va khong kéo dai thi gia siic s& tu hoi
phuc. Cac gia suc thé trang yéu, suy dinh dudng, gia suc co thai, nudi con, gia stiic non
thi man cam hon véi solanin va kha nang hoi phuc cham hon.

Str dung khoai tay 1am thirc dn chin nudi khong phai 1a phd bién. Tuy nhién, & cac
ving trong khoai tdy ngudi ta thuong tin dung nhimg ct khoai ty bi st meé, triy xudc
khi thu hoach, tham chi khoai tiy di moc mam lam thic an chin nuéi. Piéu nay rat
nguy hiém, bai vi dun s6i (ndu, ludc) hau nhu khong c6 tac dung phan hay solanin; siy
kho giam thiéu rat it; chi c6 ran trong m& ¢ nhiét d6 170°C thi c6 tic dung giam thiéu
solanin t&t hon ca. Vi thé nguoi ta khuyén cdo can got k¥ vo khi vo ct khoai ty c6 mau
xanh va khéng str dung khoai tiy moc mam lam thtc an cho gia suc.
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5.3. Tac dong doc cua khoang

Nguyén liéu ciu thanh thirc dn hdn hop cua vat nudi thuong thiéu hodc khong can
d6i cac khoang da luong va vi luong. Vi vy, ngudi ta thuong bd sung khoang cho vat
nudi dudi dang premix khoang dwa vao thirc dn hdn hop hodc tang dé 1iém va cac dang
khac. Bb sung khoang du nhu cau cua vét nudi thi c6 tic dong tot nhu ting sirc khoe,
tang sinh trudng, nang cao hiéu suit chuyén hoa thirc an... nhung khi thira khoang so
v6i nhu cau cta vat nudi thi s& ¢o tac dong nguoc lai. Do d6 ndm duoc nhu ciu khoang
ctia vat nudi va tac dong doc ciia khoang 14 hét strc can thiét dbi voi can bo khoa hoc k¥
thudt nganh chin nudi. Dudi day 1a mot s6 khoang can duoc luu y vé tinh gay doc khi
ham lugng cua ching trong thirc in vuot qua nhu cau cia vat nudi.

Phét pho (P)

Nhu cau ciia dong vdt

Pong vat non, gia suc cai chira ky 2 va nudi non can thiét nhiéu P. Trong diéu kién
binh thudng nhu cau P ciia dong vat nhu sau (g/kg VCK thirc an): Bo 16n, ctru 2-3; bo,
ctru chtra va cho sira 3-4,5; bo choai, ctru to 5-3; lon nai 3,5-5; lgn con dudi 2 thang tudi
7-5,5; trén 2 thang tudi 5-4,5; ga mai, ga thit 6,5-8.

Tdc dung déc ciia phot pho

Thira P dan toi sir dung Ca, Mn giam 1am cho gia stic bi yéu xuong, gia stic non coi
xuong. Bénh nay hay gip ¢ dong vat duc (dic biét 1a bd duc), giy tich liy P & m6é mém,
ty 18 chét cao. Thira Ca, P giy soi than, bang quang, thira P gia stuc giam st dung thiic
an. Khi ting Mg trong thirc an c¢6 anh hudng x4u dén hap thu, sir dung P.

Magié (Mg)

Nhu cau Mg

Pong vat da day don, gia cAm yéu cau 0,4-0,6g/kg VCK thirc an, gia sic non nhai
lai yéu cau 1-2g/kg VCK thirc an.

Tac dung doc cua magié

Thira Mg it khi gdp. Liéu 4-5g/kg VCK thirc an chua gy nguy hiém, nhung cao
hon 7g/kg VCK s& gay rdi loan tiéu hoa, giam ting trong, ting thai canxi theo nudc tiéu,
gay sdi than, bang quang.

Sét (Fe)

Nhu cdu Fe

Trong thirc an co tir 80-120 mg Fe/kg vat chat kho 13 dap tmg nhu cdu cua gia suc.
Riéng lon chua, lon con can c6 120-150 mg/kg vat chat kho. Khi thic an c6 kho dau
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bong can ting ham luong sit trong thirc dn. Vi st gitp trung hoa va phan giai chat doc
gossipol.

Tdc dong déc cua Sdt (Fe)

Thira sit s& gy rdi loan tiéu hoa, hip thu thirc dn, gy ia chay va lam giam kha
nang san xuat clia vat nudi.

Thira sit s& gdy anh huong dén hip thu mot sé khoang khac, ma trude tién 1a kém
va dong.

Thira sat s& dan dén sit tu do trong mo bao tang do transferrin va lactoferrin trong
mau bi qua tai khong thé két hop hét voi sit. Sét tu do (Fe?") s& c6 phan Gmg véi cac
chat khac & mo bao tao ra dxy va oxy sé 6xy hoa lipit (peroxid héa lipit) 1am san sinh
cac goc tu do, vi vay co thé phai ting cudng san xudt va sir dung chat chéng 6xy hoa
dan dén sy mat can bang sinh hoa hoc trong co thé.

Thira sit gdy ngd doc chi khi ham luong téi ngudng sau (mg/kg vat chat kho khau
phan): 2000-2400 dbi voi dong vat nhai lai, 4.000-5.000 dbi voi lon, trén 1.600 dbi véi
gia cam.

DPong (Cu)

Yéu cau ciia ddng vdt doi véi dong

Ham luong dong (mg/kg VCK thirc n) thoa méan nhu cau ciia cac loai dong vat nhu
sau: 10-12mg ddi véi bo thit, 8-10mg dbi véi clru, 10-15mg ddi voi lon va 7-10mg ddi
v6i gia cam. Khi thtrc an nhiéu molipden va ion sunfat cAn ting ham luong dong 1én 3-4
1an hodc hon nira.

Téc dong doc ciia dong (Cu)

Khi khiu phan an du thira dong voi liéu lugng 10n c6 thé gay doc cho vat nudi, dic
biét 14 ciru. Do d6, ngudi ta khuyén cao khong nén bé sung ddng vao thirc in cho cilru.

Gia stic bi ngd doc ddng s& giam tinh thém an, gan hoai tir va ¢ mau vang do dong
du thira dugc tich liy cha yéu & gan, ngd doc ning c6 thé gay tir vong.

Khi ham luong dong trong thirc n c6 tir 30-50mg/kg VCK ddi véi bo thit va 100-
250mg/kg VCK ddi véi lon, gia cam thi s& gay ngd doc.

Selen (Se)

Nhu cau selen

Nhu cau Se cta dong vat duoc ap ung khi du vitamin E 1a 0,1mg va khi thiéu
vitamin E 1a 0,3mg/kg VCK thirc an. Khi ham luong Se duéi 0,1mg/kg VCK thi can bd
sung thém Se vao thirc an.
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Tac dong cua selen (Se)

Selen 1a mot chat doc hai, nhung nguoi ta da phat hién théy mét sd vai tro sinh hoa
hoc rit quan trong cua selen trong co thé dong thé dong vat. Can phai rat than trong vé
lidu lwong bd sung selen vao thirc an cho vét nudi, ngudng an toan 1a dudi 0,3ppm/1kg
VCK thuc an.

Khi gia suc an thure an co lidu lugng selen qua cao co thé bi ngo doc cép tinh, biéu
hién 13 viém rudt, phdi bi xuat huyét va tich dich, gan, than sung, hoai t&r, mat kha ning
hoat dong; cic nguyén nhan trén 1a 1y do dan dén tir vong. Khi gia stc n thirc dn co
chtra selen cao hon muc binh thuong, hodc chin tha trén dong co dat kiém (giau Se) co
thé din t&i gia stuc bi nhiém ddc selen man tinh, biéu hién 1a con vt di lai khé khan do
mong bién dang, 16ng bi rung, thé trang gdy yéu, strc san xuét giam.

Thira Se gia stic giam tinh thém in, giam trong luong, anh huong xau dén trao doi
protein, hoat dong ctia tim va gan khong binh thudong. BE, ctru, lon bi bénh khi thirc an
chtra 10-15mg/kg VCK, gia cam bi bénh khi c6 3-4mg/kg VCK. Liéu gay chét cho bo 1a
10-11 mg/kg, ngua 3-4; lon 13-18mg/kg khéi luong co thé.

Molipden (Mo)

Tac doc cua molipden (Mo)

Ngo doc molipden xay ra khi khau phan c¢é chtra ham lugng Mo vuot qua 2,5mg/kg
VCK hoic trong dét c6 chtra ham luong Mo trén 300ppm.

Liéu lugng Mo cao s& anh hudng dén tiéu hoa, hap thu thirc 4n (gia stc bi ia chay)
anh huong dén qua trinh tao méau (gdy thiéu mau) din dén gia suc bi gy yéu va giam
strc san Xuat.

5.4. Mot sb chat gay doc khac

Mot sb chét c6 trong thirc dn vat nudi ¢ thé gay doc truc tiép nhung cé thé chi 1a
nguyén liéu tao nén chit giy doc & trong duong tiéu hoéa ctia vat nudi. Mot sb chat 1a
thirc an hodc thirc an bd sung cta khau phan nhung khi n6 chiém mot ty 18 bat hop 1y
hodc bo sung sai phwong phap thi ciing dan toi gdy doc.

Gossipol - glucozid trong kho dau bong

Kho dau bong co ti 18 protein thd kha cao, tir 35-38% trong kho dau; day 1a mot
trong cac ngudn thirc dn gidu protein cho vat nudi. Tuy nhién, trong khé dau bong co
chtra chit doc gossipol-glycozid giy doc hai di véi vat nudi. Chat nay chiém téi 0,2%
trong kho dau bong ép con trong khd dau bong chiét ly thi co dudi 0,04%.
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Ngoai gossipol, khé ddu bong con chira axit béo mach vong, n6 ciing gy tac dong
xAu dén vat nuéi.

Gossipol khi lién két véi cac axit amin tir do 1am giam gia tri sinh hoc cta protein,
con axit béo mach vong thi pha huy trao d6i m& binh thudng trong co thé dong vat, giy
san sinh ra nhiéu axit béo stearic. Khi ti 16 kho dau bong trong khau phan cao s& 1am cho
m& dong vat trd nén rin hon, diém néng chay cao hon va 1am anh hudng dén chat lugng
m& than, m& sita, d6i véi ga dé thi n6 lam cho mau sdc, mui vi cla long do va long
trang tring khong binh thudng.

C6 thé khu doc gossipol b?mg cach bd sung FeSO, véi ti 1€ 1:1 dé tao thanh dang
lién két Fe-gossipol khong hip thu trong dudng tiéu hoa va dugc thai trir theo phan.

Nitrat trong thirc dn

Mot s6 cdy, co sorghum c6 chtra ham lugng nitrat (NO3) cao. Khi bon dam cho cay,
c6 v6i1 ham luong cao lam cho qua trinh chuyén hoa dam khong tri¢t dé, nitrat 1a san
pham trung gian ciia qua trinh chuyén hoa khong triét ¢é d6. Vi thé, ham lugng nitrat
trong cdy, co ty 1€ thuan véi mure bon dam.

C6 nhiéu két qua nghién ctru khac nhau vé liéu lugng gay doc ciia nitrat trong thirc
an clia gia suc nhai lai; tong hop chung lai 1a véi liéu lugng 0,5g/kg vét chét kho tré 1én
c6 thé gdy ngd doc va trén 2g/kg VCK co thé gy chét.

Co ché giy doc cua nitrat 13 trong da co nitrat(NO3") duéi tic dong cua vi sinh vat
da co s& chuyén thanh nitrit. Nitrit da tic dong dén Fe** trong hemoglobin va chuyén
thanh Fe®* dan t6i mau mat chirc nang van chuyén oxy va gy thiéu oxy & mé bao.

Gia suc bi ngd doc nitrat thuong c6 bicu hién thé gip do thiéu oxy, ting nhip tim,
mach, rdi loan tiéu hoa va tiét nidu, ngd doc ning co thé chét sau vai gid sau khi thdy
cac tridu tring trén. Kho c6 thé chan doan dung ngd doc nitrat néu khong tim hiéu vé
thirc dn da st dung cho gia suc. Piéu tri ngd doc theo huéng dan cua bac sy thi y.

Uré

Pam uré thuong dugc ) sung vao thirc an tinh cla gia sic nhai lai voi mdt ty 1¢
thich hop dé thay thé mot phan nito cta thic an (bot ¢4, ddu tuong...) nhim giam chi
phi thitc &n nhung vin bao dam ning suét va chat lugng san pham.

Tuy nhién, khi bd sung vuot qué lidu lwong cho phép hodc khong dung phuong
phap s& gdy ngd doc uré ddi véi gia sic nhai lai. Lidu luong uré gay doc phu thude vao
nhiéu yéu t6 nhur:

Thirc an giau hay nghéo hydratcacbon, liéu lugng uré gy doc & khau phan nghéo
hydratcacbon thip hon nhiéu so v&i khau phan giau hydratcachon.
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Pong vat duoc an thic dn cd bd sung uré thuong xuyén hay lan dau tién duoc an
thirc 4n nay. Liéu luong uré gy ngd doc cho dong vat duoc an 1an dau tién thi chua
chic da gay ngd doc cho dong vat da dugc an quen, tham chi voi liéu lugng cao hon gép
5- 6 lan.

Pong vat co thé trang yéu man cam uré hon so v6i dong vat khoe manh. Vi vay lidu
luong uré gy ngd doc ddi voi dong vat co thé trang yéu thip hon so voi dong vat thé
trang khoe.

B6 sung uré vao thic dn ¢ dang long hodc phun dung dich uré vao thirc an thi d&
gdy ngd doc hon so vai tron uré vao thirc an kho.

Pong vt bi trang doc uré thuong thy triéu trimg thd gip, nudc bot trio ra miéng,
truéng hoi, toan than run ray, nhiém doc ning thi bi co giat va chét. Trai véi bdi thuc
thirc an giau bt duong, ngd doc uré lam cho pH da co ting va gay dung nhu dong da
¢, ham lugng amonia trong méu ciing ting cao (ngd doc man tinh) va rat cao (ngd doc
cap tinh) néu ting dén 5mg% thi c6 thé gy tir vong.

Khoé ¢6 thé chan doan duge gia stc bi ngd doc uré néu nhu khong héi vé thure an da
st dung nuoi gia suc. Khi biét gia suc bi ngd doc uré thi diéu tri theo hudng dan cua bac
sy thu y.

Liéu luong uré bd sung vao thirc an tinh an toan 1a dudi 1% tinh theo khéi luong
thirc &n kho khong khi, con néu tinh theo thé trong gia suc thi dudi 10g cho 100kg thé
trong mot ngay dém. Can phai tap cho gia stc lam quen véi thirc dn c6 chira uré voi lidu
luong thip, sau d6 méi ting cao dan dén muc t6i da.
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