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PIEU KHIEN LEN MEN BE TANG CU'ONG SINH TONG HOP
NISIN & VI KHUAN Lactococcus lactis

HOA TH! MINH TU, NGUYEN TIEN THANH, LE THANH MAI, LE THANH BINH

I. PAT VAN DE

Nisin 14 mot bacteriocin duy nhét duoc sir dung rong ri trong bdo quan thuc phim [1-3]
Ngay nay bén canh nhiing nghién ciru lam sang 16 vé co ché phan fir sy lién quan giira cau tric
4 chue nang, co ché tac dung cua nisin, co ché mién dich coa ching san cting nhu ap dung

ky thuat di truyén, ky thuat protein nham cai thién hoat tinh, dé hoa tan, tinh bén vimg, tang
cudng tac dong cia nisin dbi véi cac chung vi sinh vat thuéc nhém Gram.am danh dugc sy
quan tim dic biét thi nhitng nghién ciu d& ning cao kha ning sinh tdng hop nisin van ludn [3
nhiém vy hang dau dé dua vao san xuét céng nghiép [4].

Didu khién ché dé 1én men 13 mét cach c6 thé tac dong dé cai thién hoat tinh sinh tong hop
nisin cua Lactococcus lactis [S - 8]. L. lactis trong qua trinh sinh truong va sinh téng hop ngoai
nisin né ¢on tao ra mét luong dang ké axit lactic nhu mdt dac trung cia gidng. Qua trinh song
hanh nay la két qua ciia hoat déng chia xé nguon nang lugng, chit dinh dudng (ngudn duong)
din dén giam pH mdi trudng. Viée giam ngudn cic bon, tang axit trong moi truong s& gay ra
niying tic dong bt loi cho qua trinh sinh truong, phat trién va sinh tng hop nisin cua L. lactis
[9-15].

Céng trinh nay la két qua nghién ctu thiét 1ap mé hinh 1én men theo d6 pH va nguén dinh
dudng durge didu khién sao cho tao ra anh huéng tt cho qua trinh téng hop nisin.

IL. VAT LIEU VA PHUONG PHAP
1. Vit lidu

- Ching vi sinh vat: Ching L. lactis 145 ¢6 dac tinh sir dung sacaroza lam ngudn cac bon
la mdt dic diém quan trong duoc luva chon. Lactobacillus plantarum JCM 1149 1a vi khuén
kiém dinh nhan dugc tir Bao tang giong vi sinh vat ciia Nhét ban (JCM).

- Méi trudng: Mai trudng 18n men CM(g/1): Sacaroza: 20; cao ndm men: 18; pepton (soy):
10; KH,POy: 10; NaCl: 2; MgSO,. 7TH,0 : 0.2; nudce: 1000 ml; pH = 6,5 - 6,8.

M6i trudng nhan gidng: [a CM nhung bd pepton va sacaroza giam céon: 10 g/l.

Méi truong MRS (Man Rogosa Sharpe) (g/1): Pepton:10; cao thit: 10; cao men: 5; glucoza:
20; CH:COONa: 5; Kglj'[PO4: 2;’ amonixitrat: 2é MgS0,.7H,0: 0.2; MnSO,; 0,04; Tween 80:1
ml, nude: 11; pH = 6,8 dé nudi cay vi sinh vat ki€ém dinh.
2. Phuong phap

- Phuong phap xdy dung dudng cong sinh truéng: Gid tri mat d6 quang (OD, optical

density) duoc sir dung cho myc dich nay.. Nhimng thi nghiém dé xdy dung dudng cong sinh
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trudng duoc tién hanh & binh tam gidc 50 ml, chira 30 mi médi trLrO‘ng CM, nhén glong 5%, nudi
cay o nhiét d¢ 30°C, lic nhe dé tao sy dong déu méi trudmg. Cac mau duoc fy tai cac thoi diém
nhat dinh, do trén may quang phé budc séng 600 nm.

- Phuong phap xac dinh dudng du: Luong sacaroza con di dwoe xac dinh bing phuong
phap enzim su dung Boehringer kit (Cat.no 139041, Bochringer Mannheim).

- Xac dinh hoat tinh nisin: Pugc xac dinh bang don vi quéc t& 1U (International Unit),
| [U = 25 nisin tinh sach. Viéc xac dinh co ban dwa theo phuong phap cta Fowler cong su dé
xudt 1975 [16]. Chung t5i d3 cai tién, thay vi ding Micrococcus flavus chiing t51 chon
L. lantarum, mdt chiing khang axit va nhay cam nisin lam chung kiém dinh [8]. Nisin chuén cia
hiang Chirisin v&i hoat tinh 8000 IU/mg  dyoc pha thanh cac nf)ng dd khac nhau. Xac dinh hoat
tinh ciia nhitng méu nay bang cach do duong kinh ving e ché dbi voi L. plantarum Lap
phuong trinh dudng cong chuin trong quan gitra nong dd nisin (lU) va duong kinh vong (rc ché
(mm) bang phan mém Excel cta Microsoft, hé s& hdi quy R’ cang gin | dudng cong cang
chuén.

1. KET QUA VA THAO LUAN
1. Péng thai sinh truéng sinh va tng hop nisin trong méi truwimg CM

Két qua ¢ bang 1 va hinh 1 cho thay, chiing phat trién, sinh trudng rat nhanh trong nhiing
gio- dau thé hién sy taing OD, tiéu thy duong. Sy sinh trudng dat cuc dai dat OD = 2.4 & khoang
14 - 15 gmr Luong ducmg du con lai rat it vao thoi diém nay (khoang 2.5 g/l) Su giam pH rét
dang chit y, toc d6 gidm kha nhanh trong nhitng gidr ddu, tir 6,5 xubng 4,4 & giv thir 12 va giam
khong dang ké trong sudt thoi gian con lai

Bang 1. Bién dién sinh trirdng va sinh tdng hop nisin cia ching L. lactis 145 trén
méi trudong CM

Thoi gian (h) OD600 pH Pudng du (g/l) Nisin (1U/ml)

0 0,4 6,5 40,0 0

2 0,5 5,6 39,0 550
4 0,9 5,0 35,0 820
6 1,8 4.8 30,0 1000
8 2,1 4,8 225 1550
10 23 4.6 12,5 1800
12 2.4 4.4 6,5 1960
14 2.4 44 2,5 1850
16 2,2 43 1,0 1400
18 1,8 4.4 rat it 1100
24 1,1 43 " © 1000
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Hoat tinh sinh téng hop nisin tng nhanh, gan nhu song hanh véi qua trinh sinh truong, dat
cuc dai 1960 1U/An! tai thoi diém sau 12 gid nudi cay. Day cling chinh la thoi diém ma sy sinh
truong dat toi da.

Db thi dong thai con chi ra su khac biét ¢6 thé nhan thiy. Bacterioxin, 14 san pham cép 1,
dugc sinh tf)ng hgp ¢ riboxom, né dién ra cung véi su sinh trudng cua té bao, trong khi khang
sinh la san phim cip 2, ching thuong dugc tong hop mudn hon, sau khi sur sinh truong da ¢
trang thai én dinh.
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Hinh 1. Dong thai qua trinh sinh truong, phat trién va sinh tong hop nisin cua chung
L. lactis 145
.
2. Mé hinh 1én men diéu chinh pH

M35 hinh 1én men diéu chinh pH 14 loai thude vi khuan lactic, L. lactis ciing ¢ nhiing dac
trung tidu biéu 1a tao thanh axit lactic. Mdi quan hé ndi tai nay rat dang luu y boi sir chia sé ning
lugng, chia sé ngudn cac bon dé khéng chi sinh tong hop nisin ma con tao ra lugng axit latic,
lam giam pH mai trudng dang ké&. Nhimg nghién ciru dd duoc tién hanh chi ra tai pH = 6,5 hoat
tinh tong hop nisin dat cao hon tai cac gid tri pH khic [8]. Trong nghién ciu nay md hinh lén
men thiét lipiao cho pH duge ¢b dinh = 6,5 trong sudt qua trinh,

K&t qua thu duge trinh bay tai hinh 2 cho théy su khac biét rd rét gitta mé hinh lén men
diéu chinh pH ¢é dinh 6.5 v&i thong thuong the hién & sy sinh tru’éng manh hon, nhanh hon, dat
cue dai OD = 2.6 tai 10 gio so voi OD cyc dai 2.4 sau 12 gio' & lén men thong thuong. Diéu
quan trong hon la hoat tinh tong hop nisin khéng nhung dat cao hon ma con sém hon, dat 2750
JU/ml tai thoi diém 10 gior so v&i 1960 1U/mi sau 12 gity cia trudng hgp 1én men théng thudng,

Ngoai ra, trong mé hinh Ién men nay qua trinh tong hop nisin dién ra trong khoang thoi
gian ngan hon. dic biét thoi gian ma hoat tinh tong hop nisin dat cuc dai rat ngén (duong cong
danh dau + c6 dinh nhon, hinh 2).

Ket qua nay con ching td trong_ didu kién pH thich hgp ching 145 ¢& qua trinh trao déi
chét tt hon, sir dung nang lugng, ngudn cic bon manh mé hon, sinh truong tt hon va tong hop
nisin cao hon. Diéu nay rit ¢y nghia bdi n6 mé ra kha nang thiét 13p m6 hinh €n men ma néu
ching duge cung cép ngudn dinh dudng lubn ddy dii thi qua trinh sinh tbng hop nisin ¢6 thé dat
duge cuc dai & mirc cao hon trong khoang thoi gian dai hon.
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Hinh 2. Dng thai sinh truémg va téng hop nisin cua chﬁi’ng L lactis 145
trong md hinh {én men di€u chinh pH

3. M6 hinh 1én men c¢6 dinh pH va b sung ngudn cic bon

Viée thiét 1ap mé hinh 1én men theo ché dé c¢6 dinh pH va bd sung ngudn dinh dudng
mdt mit dugc dua trén nhimng ket qua nghién ciru dat duge & trén. Mat khac, nhirng thong tin
mdi cong bd vé lién quan di truyen giita gen sinh tong horp nisin va sir dung sacaroza ciing la
nhitng co s& 1y luan cho viée thiét 1ap md hinh 1&n men nay [4].
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Hinh 3. DOng thai sinh truong va sinh tdng hgp nisin cla L. lactis 145
trong md hinh 1€n men bd sung ngudn sacaroza
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Tir két qua & bang 1. hinh | luong duorng ¢on du trong moi truong tai cac thoi diém duoc
tinh toan. Ttr dé tinh duoc luong dudmg ma chung da tiéu thy tai cac thoi diém. Két qua phén
tich cho thiy luong duéng ma ching tidu thy khoang 3 g/h. Trén co s&r do thiét 1ap mé hinh 1én
men theo d6 lugng dudng duoc bd xung ¢ mdi 3 g/h va lién tye cho 61 giv tha 14. DE mé hinh
tién hanh thudp loi, sacaroza dugc pha dam dac, nong dd dat 400 g/l va mdi lan bé sung bao
nhiéu ml dung dich dudng thi biy nhiéu ml dich nuéi ciy duoc Idy ra.
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Hinh 4. Dng thai sinh téng hop nisin ctia L. /actis 145 trong 3 md hinh lén men:
1) ¢6 dinh pH; 2) khéng diéu chinh; 3) bé xung ngudn sacaroza vi diéu chinh pH

Két qua la ching khéng chi sinh trudng tot hon, dat OD cyc dai = 2.8 & gid thir 10 so véi
OD = 2.4 & gid thir 12 trong md hinh 1én men théng thudng va so véi OD = 2.6 & gid tha 10
trong mé hinh 1én men diéu chinh ¢6 dinh pH = 6.5. Didu quan trong hon 14, trong m4 hinh [én
men ndy, qua trinh sinh téng hop nisin dat cyc dai & mic cao hon rat nhidu so vdi hai mé hinh
trudge. Hoat tinh téng hgp nisin dat cuc dai 14 3450 IU/ml & giv thir 10 so vai 1960 [U/ml va
2750 1U/ml & 1én men théng thudng va cb dinh pH. Khéng nhiing thé, su khac biét con thé hign
& chd qud trinh sinh téng hop, thoi gian sinh tong hop nisin dién ra trong sudt thoi gian bé sung
ngudn duong. Két qua cho thiy, thsi gian tdng hop nisin & mac cao dao déng tir 3100 dén
3500- 3450 -3200 1U/ml tir gior thr 8 dén gior thir 18 ctia qua trinh 1én men (hinh 3).

Két qua nay chimg to vo1 vige thiét 1ap mo hinh 1én men két hop Vige bo sung dinh dudng
lién tuc véi diéu chinh ¢é dinh pH = 6.5 da khong chi nang cao nang suat sinh tong hop nisin
1&n 179% so v&i 18n men théng thudng ma con kéo dai thoi gian tbng hop nisin (hinh 3, 4).

4. KET LUAN

Qua trinh sinh trudng va sinh tong h¢p nisin & chung Iacrococcus lactis 145 bi anh hudng
rat nhidu bai sy thay d6i pH, giam ngudn dinh dudng va ngudn ning lugng trong méi truong.
Lén men theo mé (batch fermentation) 13 mo hinh thudng dwoc lya chon dé san xudt nisin,
Tuy nhi€én mé hinh nay bi tac déng do su bién ddi pH ciing nhu suy giam dinh dudng. Thiét lap
mé hinh 1én men theo d6 pH duoc didu khlén c¢b dinh tai 6.5 va ngudn cac bon sacaroza duoc
cung cAp lién tuc dat ndng d6 40 g/l trong sudt qua trinh d cai thién ding ké hoat tinh tong hop
nisin cia ching. Trong mé hinh 1én men didu khién nay nang sudt tdng hop nisin da ting lén
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179% va thoi gian dat nang suat cuc dai ciing kéo dai hon so véi mé hinh 1én men théng
thuong.

Loi cam on. Coéng trinh dwoc hd trg mot phan kinh phi tir dé tai ma sé 611906 thudc chwong
trinh NCCB.
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SUMMARY

FERMENTATION CONTROLLED FOR INCREASING NISIN BIOSYNTHESIS IN
LACTOCOCCUS LACTIS

The contrdl of fermentation is considered the way by that it influences strongly on
microbial growth and biosynthesis. There are papers published on batch fermentation selection
for nisin production. L./actic 145 is recently found that it could use sucrose as carbon source
and metabolizes sharply in the exponential phase. That result the pH changes to acid range in
between 4.5 after 12 h cultivation. The nutrition depletion and pH in acid s known influence
negatively on nisin synthesis. That’s why the establishment of fermentation model in which pH
is regulated and sucrose is added is the way by that nisin biosynthesis in L./actic 145 being
improved. '

The fermentation was set up to run at regime of pH controlled at 6.5 and sucrose was added
40 g/l as final concentration, By that way of fed-batch fermentation the activity of nisin
biosynthesis of L.lactis 145 increased very highly, nearly two folds than normal one.

Dia chi: Nhdn bai ngay 12 thang 1 ndm 2008

Vién Cong nghé sinh hoc, Vién Khoa hoc va Caéng nghé Viét Nam.
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