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Léi néi dau-

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

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

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

Bui Xuan Déng, Nguyén Huy Van
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MUC- LUC

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

Tai liéu tham khao chinh
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Chuong I
KY THUAT LEN MEN AFLATOXIN

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

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



lit UnrBéigtdrbd Wétgih thigetmghismtsimampo e ning giy ung thy gan
cia aflatoxin (Theo B.X.Bdng, 1976)

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

50 370 L]

35 . 340 5

10 294 5/9

10 . 223 8/15

02 360 2/10

01 364 110

0,005 384 /10

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

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

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

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

o PRs

Ra ' x
R2

A4
CR4

Hinh 1.1. Ciu tric héa hoc ciim chic aflatoxin
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Aftatoxin R, Ry Ry R, R X

B, H H H CH, o] H2

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

B, H, H2 M CH, 0 H,

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

B,a oH Hp H CH, O H.

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

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

P, H H H H 0 Ha

M, H H OH | CH, 0 H,

M, Hy H, OH CH, Q H,

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

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

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

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

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



lit Unregistered Version - http://www.simpopdf.com
| g S Viét Nam, thong pbéo khoa h(gz %Caiu tlén vé phdt hién aflatoxin

(tie m@t sd ching vi ndm diung d8 1én men sdn xuft nudc chdm bang db
tuong) vao nam 1970. Tit dd dén nay, nhiéu cﬁpg trinh nghién cdu vé
aflatoxin, cic mycotoxin khdc va cée loai vi nm tuong uUng da duge thuc
hién vé diSu tra phdt hién trén luong thuc, thuc phém, dudc liéu, vé lén
men aflatoxin vé thuc nghiém trén sdc vat thi nghiém, vé dugc ly hoe,
vé tha y v

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

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

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

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

— Lé&n men va chigt zuat aflatoxin.

- Ki€m tra san phfdm

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

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

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



S lidebiagisiaieda ession -Hakp: dnemieainappBhcaien cao. Vi 16 dd, khi
chon cdc ching vi nim dé lén men aflafoxin, ddc biét la dé lén men
aflatoxin Bl, ngudi ta phan lap va chon loc céc ching thude loai Aflevus.
Cac ching thuéc loai Aparasiticus thudng tao thanh déng thoi cdc
aflatoxin B1, G1. Thi du cac ching Aspergillus flavus NRRL 3357 va
Aspergillus parasiticus NRRL 2999 cia mdt trung tdm nghién cdiu néng
hoc & M§ tao thanh cic aflatoxin Bl, Gl nubi cfy trén lac (bang 1.4).

Bing 1.4. Lugng aflatoxin dudc tao thanh bdi cac chung Aspergillus flavus

NRRL 3357 vi A.parasiticus NRRL 2999 (uhiét do nudi edy 25°C,

theo Noris Kimura, 1988)

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

D& cé nhitng ching vi nAm thudc cac loai Aspergillus flavus va A

parasiticus, ching ta ¢d thé mua cic ching dd & cdc Bao tang gidng i

sinh vat trén thé gidi hoac § mét s6 cd sé git giéng vi sinh vat trong

nudc.

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

ur

du moét sd cd sd sau :

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

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

CBS (Centraalbureau voor Schimmelcultures) - Baarn, Netherlands

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

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

IFM (Institute for Foed Microbiology) - Chibaken, Japan



lit Unregisterenicdersiamnn Mipé oueRiMRARHs9™ New Delhi, India

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

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

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

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

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

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

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

Il

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

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

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

Mai trudng : M8&i trudng Czapek

Phudng phép : Dinh ioai hinh théi

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

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

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

Thi nghiém 6 | Muc dich : L8n men kidm tra ching tac thanh aflatoxin cho higu suft
cao nhit
Phudng phép : Nhw d thi nghism 5

10



