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1. MO iIAu

L€n men malolactic bor Oenococcas oeni lit
qu6 hinh decarboxyl ho6 L-malat thinh L-lactat
vd COz, ldm ginm d0 acid cria vang [1]. Qu6
trinh l€n men malolactic li qu6 trinh xiy ra sau

giai <to4n l6n men rugu, g6p pnan Uitin eOi ve
cii thiQn c6c tinh ch6t cim quan cria ruqu vang.

Trong giai tlogn ndy, Oenococcus oeni t4o ra
cfuc hqrp ch6t thorn nhu diacetyl, acetoin,

acetone, c6c este... g6p ph6n tgo huong cho si.n
'Apham. T6c <lQng cria vi Kluen Oenococcus oeni

ttrin c6c hqp ch6t phenol cdn cii thiQn mdru sic
vi vi cria ruqu vang. SU c6 m{t cria qu6 trinh
l6n men malolactic cdn hpn ch6 vi sinh vft tpp
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T6m tit. Trong bdi b6o ndy, chring t6i nghiOn cr?u vigc c6 ei*r t6 bdo vi liludn Oenococcus oeni
Sl tr€n mQt s6 chSt mang tI6 l6n men malolactic, irng dung l6n men rugu vang haigiai ttoan. Kpt

cellulose (BC) c6 nhi€u rru th€ hon ch6t mang truy&t
vi khudn Oenococcas oeni vir hoan tod,n phir hqp c6c

Ai*r t6 bio. vi khurin.- Phric ch6t mang Bacterial
Cellulose- Alginate (BC-A) ph6J huy tlugc nhtng uu thO cria ch6t mang Bacterial Cellulose vir
Alginate.- HiQu qua st dgng ch6 phAm ci5 einn trong l€n men malolactic kh6 cao: c6 ttrti tai sri
dUng 12 l6n mi vin eam b6o hog tinh sinh hgc Oenococcas oeni tong giai do4n l6n men
malolactic. '
Ti khod: Oenococcus oeni, malolactic, rugu vang.

nhi6m boi c6c hqrp ch6t kh6ng ltruin cria

Oenococcus oeni fll.
K! thuit cO einfr ti5 bao dang tlugc dd c|p

rlvi quan tAm nhi€u, <tic bi€t trong c6c linh v.uc

l6n men. ri5 uao c5 einn c6 nhi6u tru di6m so
.a,voi viQc sri dung t€ bio t.u do nhu: t€ biro sau

khi tlugc c5 einn c6 thr! srl dgng tlugc nhiAu Dn,
kh6ng ldn vio san phim vi c6 th€ chri dQng

ngrmg phan rmg theo f mu5n [2,3].

Trong bii b6o niy, chring t6i nghiOn cr?u

viQc ci5 dinh t6 b}o vi khuAn Oenococcus oeni
tr€n ch6t mang truydn thi5ng alginate, chAt mang

moi Bacterial cellulose @C) vd phr?c ch6t mang

alginate - Bacterial Cellulose (A-BC) Aii rmg

dgng l€n men malolactic.

217



218 N.T. Huong, T.T.T. Tri I T4p chi Khoa hpc DHQGHN, I(hoa hgc Tq nhiAn oi COng nghQ 26 (2010) 217-223

2. Nguy6n liQu vA phuotng phSp

2.1. Nguy€n liQu

- Chung vi khuin: Oenococcus oeni Sl,S2,
53, 54 trong b6 suu tflp gi6ng truong Dai hqc
B6ch Khoa TP HCM c6 nguiin g6c VTCC.

- MOi truong tuyiin chgn: dich nho-dAu tdm
sau giai dopn l6n men chinh c6 him lugmg acid
malic li 8,7 gll, acid lactic ld 0,5gll, dd dugc
x6c tllnh tai Trung tAm phAn tich thi nghiQm

TP.HCM.

2.2. Cdc phrong phdp c6 ctinh te bdo

C6 ainn tr6n chAt mang alginate: rr5 Uao

Oenococcus oeni 6ugc cO ei*r tr€n chAt mang
alginate bnng phuong phap ntr6t: ei€u ki€n c6
dinh h n6ng dQ alginate 3%, niing d6 CaClz2Yo
ld n6ng dO t6 bdo vi khuin dua vdo cO Oinfr n
l0t0 t6 bdo/rnl [3,4]. Hpt alginate tao thanh dang
trdn c6 ttudng kinh khoing 3,5- 4 mm [4].

C5 ainn trGn ch6t mang BC: Tr€n ch6t
mang BC (kich thuoc 2cm x 2cm x I cm), tti
bdo Oenococcus oeni dugc c6 dinh bang
phuong ph6p b6y- h6p phu (gdm 2 giai elo4n:

h6p php vi khu6n tr6n b€ mit BC vn biy.t5ng
sinh tr€n vi trong ch6t mang BC). Cu th6 gdm
cdc bu6c nhu sau: Ho4t hod chring vi khuAn -
Bd sung ch6t mang BC v6 trtrng vdo.dich ti5 bio
t16 ho4t ho6 --- Qu't tinh cO Ainfr t€n ch6t
mang BC sE trii qua2 giaitloan li€n ti6p:

Giai ctoqn fuip phqt: trong khoing 30 pJuit

ear tien sau khi ngim BC trong dlch ta5 beo, BC
sE truong nd vd trang thii ban dAu, <tting thoi s€

h6p php t6 beo vdo hQ th5ng sqi b6n trong cflng
nhu tr6n bA mat b€n ngodi.

Giai ttoqn bay tdng sinh: ki: tii5p giai <lo4n

h phg. Sau giai <logn h6p phg, ch6t mang BC
tlugc t6ch kh6i huydn phir vi sinh vgt vi c6c tti
bio <16 ttugc hdp phU giai doan tr6n ti tUc phSt

tri6n vdr g sinh tr€n gi6 dd BC, khi tiiip t.uc ri
d di6u kiQn tdi tru cria giting vi sinh vft c5 Ainn.

C5c tti€u kiQn t6i uu cii dinh Oenococcus
oeni tr}n ch6t mang BC: h6p phU bdng m6y lilc,
thoi gian ri 3 ngdy, o nhiet dO 300C, luqng t.5

bdo vi khudn cO Alnfr tr€n ch6t mang dpt dugc
nhu sau: MAt d0 trung binh ld: 1,8 xl08/g. M4t
t10 vi khunn m6t ngodi ch6t mang lit:4,5 xl0a t6
bho/cm2. Mat dO vi khuAn bOn trong ch6t mang
ld:4,1xl0a t6 bio/cm2 f2,3,51.

C6 ainn trOn phrfrc ch6t mang BC-A:

Tr6n phrtc ch6t mang BC-A, chring t6i ki5t

hqrp ci 2 phuong ph6p nh6t vi biy h6p phs ti5

biro Oenococcus oeni.

LIu thti cria phucrng phdp nh6t trong gel
alginate li t6 bdo Ui ntr5t s€ lrtr6ng khurich tin:a
m6i trudng xung quanh, nhung vdn cho co ch6t
c6 phin tu luqng nh6 vio vd c6c san phAm trao
eOi ctr6t cria ti5 bdo ra khdi mgng luoi gel.

Uu thti cria phuong ph6p b6y h6p phu tr6n
ch6t mang BC ld tinh ch6t co lf bAn vting, d6

, phir hgp voi hinh dgng thi(it bi l6n men. Tinh
ch6t co lf b6n viing cria BC girip chi5 phAm t6
blo cti ttinh chiu duoc c6c diAu kiQn ldru6y ddo

trong qu6 trinh l6n men vd g6p phan gia tiing si5

ldn t6i sri dprg.

C6c diAu kiQn ttii uu ct5 dinh Oenococcus
oeni tr}n phric ch6t mang BC-A chinh li t6ng
hgrp c6c tli€u kiQn t5i uu tr6n ch6t mang alginate
vd BC, g6m c6c bu6c nhu sau:

- Dich alginate 3Yo vit tti bio Oenococcus
oeni ddng ntr6t voi mit <lQ khoang l0t0 t6

bdo/ml.

- BC (kich thudc 2cm x2cm x lcm) h6p
phq dich gi6ng- alginate bnng m6y lic trong 30
phft.

Khi cho ch6t mang BC vdo huydn phir vi
khudn c6 chria 3%o alginate, d6 tninh s1r anh
huong d0 nhdt cua huyAn pht tliin sU phdn bO

cria vi sinh vit vd ch6t mang trong dung dich,
cin thgc hiQn tr6n n6y lhc (200 vdng/phit, thoi
gian 30 phf|. Ch6 dO ndy tll rtuqc ghi nhan h
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tdi uu cho sg phen bO vi sinh vit vi qu6 trinh

h6p phu U,21.

- 86 sung ctr6t hd trg t4o gelCaCl22o/o.

- Thoi gian ri 2 ngdy,d nhiet dq 300C.

Voi c6c didu ki€n tr6n, luqng ti5 blo vi
khuAn c6 ei*r trOn phric ch6t mang BC-A tlat

ttugc: Mit <tQ trung binh li: 8,9 x10e/g- Mat d0

vi khudn m[t ngo]i ch6t mang ldr: 5,0 x 10a ti5

blo/cm2. Mat dg vi khu6n b€n trong ch6t mang

ld: 4,6 xl0a tti bdo/cm2.

2.3. Ph gphdp nghiAn cilru

- Dinh lugng vi khuAn c6 ei*r tr6n b6 mit
ch6t mang BC: Miu <lai dign -- DflP mdu vO

firng - xt ly bi'ng cellulase -> Dinh lugng

bing phuong ph6p dtim girin titiP.

- X6c dinh rj lQ rua tr6i t6 bdo (T) sau m5i

chu kj l€n men:

t = 
O 

xl00%

(voi A: m|t ttQ ti5 bm ban ttiu cria chiS ph6m,

B: mit dO tti bdo trong dich l6n men tai chu kj
khao sit).

- C6c phuong ph6p vi sinh: theo ddi sinh

trucrng vd ph6t triiSn cua vi sinh vflt, mflt dO ti5

bio, cic phuong ph6p dinh luqng vi l*ruAn

bing phuorg ph6p t4rc tii5p vn gi6n titip.

- C6c phuong ph6p ho6 sinh:

Ndng llrc l6n men malolactic d6nh gi6 boi
lugng acid malic chuytin h6a vir acid lactic tgo

thenh. Khio s6t Uitin <l6i acid malic vlr acid

lactic bing phuong ph6p sic lci HPLC {
Gaber, H.G. Maier,Z. Lebensm. Unters. Forsh.,

I89, 443-447 tqi Trung t6m phdn tich thi

nghi€m TP.HCM.

- Phuong ph6p xrl ty s5 fiQu: S6 tigu duqc

xri $ bing chuong tinh Excel, Stagraphic

Version 7.0.

2.4. Phrong phdp ldn men

Dich vang non nho- diu tem thu dugc sau

qu6 trinh l6n men ruqu <lugc sri dpng cho c6c

m6u thi nghiQm:

- M6u A5i ctnmg (DCo) hodrn todn khdng sri

dung vi ktrudn Oenococcus oeni

- MAu A5i ctnmg (DC) l6n men malolactic

voi ti5 beo Oenococcus oeni tP do

- C6c miu thi nghiQm lI,zf,.-- l€n men

malolactic voi chi5 phLm Oenococcus oeni c6

tllnh sau c6c l6n trii sri dung tuong img (lAn l,
nn 2,...;

MQt sd c6c chi ti6u cira rugu vang non nho-

dnu tiim ftinh bny d bang l.

Bang l. MQt s5 c6c chi ti€u- cria rugu vang non
nho- diu tim

Thdng sti eanl Tru6c lrtri l6n Sau lfii l€n

gi6 men ruqu men ruqu ,
pH 4,0 3,6

ixtrgt6ng (eD 160 42

cn6t Kro lonx) 24 ' _ 9,2

D0 ruqu (7o v) Kh6ng d6ng ki5 10,5

Phuong ph6p l6n men malolactic theo

phuong ph6p chu kj', trong binh l€n men 5 lit
cria thii5t bi l6n men Bio Flo ll5 Modular

Fermentor M81275-0055.Thoi gian l€n men

malolactic tlugc ci5 dinh ld 3 ngdy, lir khoang

thoi gian can tfri6t cho qu6 trinh chuyiln h6a

acid malic vlr tao acid lactic [5] .

3. K6t qui vi thio lu$n

3.1. Tuydn chgn chilng Oenococcus oeni c6 ra
thA l€n men malolactic

L€n men malolactic h giai do4n l6n men

tht 2, sau l6n men ruqu Vi viy c5c chring vi
khuAn rugu vang phii thich nghi trong m6i

truong c6 d0 rugu cao vit t10 acid cao.Trong 4
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chtng Oenococcus oeni, Edn mdi trulng si'ng

lgc clo thAy uu ttrti ttruEc vA chring Sl (dd thi

la). Trong m6i trudng c6 niing <10 ruqu 12%i
khuAn ph6t tri6n yiSu vi gan nhu lh6ng phit
tri6n d diAu ki-6n c6 niing t10 ruqu l4%. Ri€ng

vd nra ning chiu api4 ci 4 chring lh6o s6t ddu

3.2. Khd ndng thng &1ng 9dc chd phiim vi llrudn
Oenococans oeni SI c6 itinh trong l6n men

malolactic

Trong kfiio srit niy, chrfurg t6i srl dpng dich

nho-diu tim sau giai do4n l&r men chinh c6

hdm luqng acid malic liL3,7 gll, acid lactic li
0,5gn (Dq- lfiOng c6 qu6 trinh l€n men

malolactic)

. Srl dlmg 3 ch6 PhLm Onococcas oeni

(tluqc c6 dinh blng 3 ch6t mang alginate, BC

vir phtc BC-A de gioi thiQu trong phin phuong

phep) ttti l€n men malolactic nhim so s6nh hiQu

qui cria c6c chi5 phim c5 dinh. Ti€u chi tl6nh

gi6 d6 x6c ilinh s5 Un t6i srl dung ld lugng acid

malic vir acid lactic cria cic 6n t6i srt d\lng l6n

men blng c6c ch6 phAm vi ktruAn ci5 dinh trong

ctng mQt ttroi gian l€n men lL24 grir.

CLc chiiptrAm vi *fiuAn Oenococcas oeni c6

tlinh tr€n alginate trong l&r men, dii b! truong

c6 khi ning sinh trucrng vi ph6t tri6n trong mdi

trudng c6 pH th6p. MSt dO tis bno tuong d5i On

dinh lfii pH thay eOi tu 34 (dO thi 1b).

Qua si,ng lgc, chring Sl ld chung dugc cho.n

cho c6c nghiOn cr?u ti6p theo.Chtng Sl c6

ng,riin gi5c an todm do VTCC cung c6P.

t2l t4l t6l [s] tlol tl2l tl3l
Alginate 8 35x x x x x

BC1014182533xx

Dlra vdro cic y€u ciu cta chAt mang trong

vi vd ra sau 4-5 lin trii sri dung. Ty lQ ch6t

mang alginate bi vd li 50%. Trong m6i trudng

l€n men c6 mQt lugng Na* vd g6c phospha li
nhifng t6c nh&r ph6 vd c6u tnic hQ gel cua

alginate. Trong khi d6, mang BC git nguy€n

c6u tr6c rht chlc sau 10 lan theo d6i t6i srl dung

(dd thi 2).

Bane 2. Tf lC nia tr6i t6 bio sau uli sri dpng l6n men

ch6 pham ti5 uao ci5 dinh (%)

Chdt mang Lan t6i sri dung

(a) Anh.huong ttQ ruSu

5g
g

e,

Ig
I
E

3.5

3

2.5

2

1.5

1

0.5

0

Ching vi khuAn Oetucmcus oeni

e 8X dO ntqu I 10% dO r.tq) a12% d0 ruv|r tr 14% d0

(b) AnhhucmgpH

i3
P 2.5
t!g2
b
91.5
o31g
I o.sgo

Chrlng vi khuAn @noooccus oeni

o pFF3 a pl-F3.5 r Pl-F4

Dd thi 1. Sang lqc c6c chring vi khvAn Oenococcus oeni'
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cao. Nhrmg ki6u c6 dinh t6 bdo bnng phuong

ph6p bay-h6p phu d6n <ti5n hiQn tuqng rua tr6i t6

bdo sau m6i nn ttii sri dung. Vi vfly, l<tri cO dinh

t6 bao bdng phuong ph6p bay hAp php tr6n BC

chi c6l*ri ning t6i sri dpng lhoang 8 hn (d6 thi

2 vd 3). Xhi'kiSt hqp voi ntrOt tti bio blng
alginate tr€n phric BC-A tld khic phgc tlugc

hi-€n tugng rua tr6i t6 bdo. Sau 10 nn trei srf

dung chti phAm vi khuAn cO einn tr6n BC, t! lQ

rua tr6i l€n diSn n%.D5ivoi ch6t mang BC-A,

sau 13 ldn tai sri dtng tj lQ rua tr6i li 2l%.Kl6t
qui khio s5t f! lQ rua fi6i tii bio the hiQn qua

bing2.

Drlnh gi6 hiQu qua c5 einn cria c6c ch6

phdm Oenococcus oeni c6 dinh trcn cfuc chilt

mang th6ng qua qu6 fiinh l6n men malolactic

(hinh 2 vir 3) vi xri $ sti liQu, cho tiit qua ntru

sau:

- oih va chdt mang alginate: c6 ttr+5 trli sri

dung 3 ldn cho hiQu qui l€n men kh6ng kiric
bi€t so voi ttiii chimg (hdm luqng acid malic

trong dich l6n men ban ddu tic3,7 gllxu5ng cdn

khoang 0,75 - 0,90 gll; hdm luqng acid lactic

trong dich lOn men ban ddu tt 0,5 g/l tnng l6n

2,5 { ). Tt hn l6n men rli srl {rng thri 4 hiQu

qui l€n men malolactic c6 xu huong gidm vd

kh6c biQt so voi e5i ctlmg. Trong qu6 tinh l6n

men, ch6 philm Oenococcus oeni c6 tlinh tr6n

alginate bi truong vi v0 ra sau 4-5 hn t6i sri

dung. Ty l€ ch6t mang alginate bi vd ld50%.

- OAt vot chdt mang BC: c6 th6 tii sri dgng

8 l0n cho hiQu qua l€n men kh6ng 1ilr6c bipt so

vdi d5i chimg (hdm luqng acid malic trong dlch

l6n men ban ttiu ti 3,7 gA xuting cdn khoing
0,75 gll: hdm lugng acid lactic trong dich l6n

menbanddutu 0,5 gltingl6n 2,4-2,5 gn).Tn
l6n len men t4i sri dung tht 9, hiQu qud l6n men

malolactic giim vdr kh6c bi€t so voi eiii ctnmg.

Chinh vi su ktr6c biet trCn qua c6c li'n l6n men

trii sri dtmg, n6n di5i vdi ch6t mang BC, sti nn
tai sri dgng duo. c x6c dinh ld 8 lAn.

- oAt vot phrhc chiit mang BC-A: c6 thii t6i

sri dUng 12 lfln cho hiQu qua l6n men kh6ng

kh6c bi-Ot so voi eOi ctnmg. Tt hn l&r men tii
sri dung tht 13, hiQu qua qu5 tinh decarboxyl

ho6 acid malic thdnh acid lactic giim vi lh6c

bi€t so voi d5i chfmg, *16 trign qua ttd thi 2 vi
3. DOi voi phric ch6t mang BC-A, s5 Un trei srt

dqng <luo. c xfc tiinh ld 12 ldn.

- Ch6t mang BC vi phrlc BC-A, sau si5 ldn

theo d6i trli srl dgng ail ten men vAn giit nguy€n

tr.ang th6i cAu trfic ban ddu. Diy cflng li mQt uu

dii5m, thti hiQn qua tinh ch6t vit$ cua BC [2]
vi ctng ld mQt y€u ciu quan tro.ng cua ch6t

mang trong kI ttruflt c5 e!*r t6 bao vi sinh"vflt

12,4,51. Voi phric BC-A, cfuc t6 bio duo.c nhi5t

boi gel alginate trong m4ng ludi BC, giup giam

tI l9 rua tr6i t.5 bio trong qu6 trinh tr{i srl dung

e6 t6n men @ang l), vi vfly sii nn trii sri dgng

gra tlng (d6 thi 2vd3).

- C6c si5 fiQu dd thi 2 vd 3 ttusc xrf ry th6ng

kO cho th6y sg ktr6c biQt vd sg chuy6n h6a acid

malic thdmh acid lactic trong c6c chu kj tt 1-8

1O5i voi ch6t mang BC) vi chu lcj te l-12 (d6i

voi phric ch6t mang BC-A) kh6ng c6 f nghia d

dO tin cly 95%. V6i chu kj, 9-10 (e6i voi ctrAt

mang BC) vi chu ky 13-15 leOi voi ch6t mang

BC-A), qr 1h6c biQt c6 f nghia e d0 tin c$y

95%.
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t31 l4l t5l 161 Vl t8l tel tl ol tl 1l l12l tl 31 1141 [1s]

LAn t6i sri dung l€n men malolac{ic bAng c6c chA ptrAm c6 oinn

Dd thi 2. Ho4t llrc l€n men malolactic (hdm luqng acid lactic) qua c6c mn tai sri dgng chi5 phAm

(DC: LEn me Lmalolactic voi tri bio Oenococcus oeni t.u do)'

Dd thi 3. Hoat lUc l€n men malolactic (hdm luqng acid malic) qua c6c tan trii sri dUng chi5 phAm

(DC: LOn men malolactic voi t6bdo Oenococc s oetti t.u do)'

4. K6t lufn

- Chung Oenococcus oeni Sl c6 khd nlng

chiu d0 rugu cao vir pH thAp trong m6i'trudng

voi sU c6 m[t acid malic ld0,37Yo.

- ChAt m thti hon ch6t
- I 13-.L--t

mang truy€n kf thuft c6

dinh t6 blro vi khudn Oenococcas oeni.BChoin
toirn phtr hgp c6c y€u cdu cria chAt mang trong

k! thuft c5 einn ti5 bio vi khuAn.

- Phirc ch6t mang Bacterial Cellulose-

Alginate (BC-A) ph6t huy tlugc nhihrg uu th.i

cria ch6t mang Bacterial Cellulose vd Alginate.

HiQu qua sri dgng chti phAm cO ei*r tr6n phtc

chAt mang BC-A trong l6n men malolactic khi
cao: c6 tfr€ tai sir dgng 12 hn mir v6n dim bio
hopt tinh sinh hgc Oenococcus oeni frong l€n
men malolactic.

Tiri liQu tham khio

tU C.J. Szalk4 Malolactic fermentation, Afican
Journal ofBiotechnologt 5 (2000) 162.

[2] Pham Thnnh H6, Hoan thiQn quy t-inf s1n xu6t

cellulose vi khu6n quy m6 pilot vi bu6c ddu img
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1.2

1

o.8

o.6

o.4

o.2

o
t3t t4l t51 161 Vl I8l tsl [1o] tl 1l t12l

LAn tdi sr) dung len men malolactic bing chA phAm c6 dinh
t13l 114l t15l
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immobilizdd in calcium alginate beads in

, mobilizing Oenococcus oeni cell in bacterial cellulose-
alginate and application for malolactic fermentation

Nguyen Thuy Huong, Thai Trinh Thuong Tri

University of Technologt, Vietnam National University, Ho Chi Minh City,

268 Ly Thuong Kiet, Ward 14, Dist 10, Ho Chi Minh City, Vietnam

In this review, we i4vestigate the immobilization of Oenococcus oeni S1 in some carriers (alginate

and bacterial cellulose). The results are given as following:

- In immobilizing Oenococcus oeni Sl cell, the bacterial cellulose (BC) showed many advantages

compared with traditional carrier (alginate). '.
- BC irely satisfied the conditions required for immobilizing bacterial cell technology.

- The effect of using Oenococcas oeni Sl cell, immobilized in Bacterial Cellulose- Alginate (BC-

A), for malolactic fermentation was high: it could be reused about 12 times.

Keywords: Oenococcus oeni, malolactic.


