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Tom tit. Trong bai béo ndy, ching tdi nghién ctru viéc ¢b dinh té bao vi khudn Oenococcus oeni
S1 trén mot sb chat mang dé 1én men malolactic, tng dung 1én men rugu vang hai giai doan. Két
qué thu dugc nhur sau:- Chét mang Bacterial cellulose (BC) c6 nhiéu uu thé hon chét mang truyén
théng aginate trong ky thuat cb dinh té bao vi khuén Oenococcus oeni va hoan toan phll hop cac
yéu ciu cia chat mang trong ky thuat ¢ dinh té bao vi khuin.- Phic chit mang Bacterial
Cellulose- Alginate (BC-A) phét huy dwoc nhitng wu thé caa chit mang Bacterial Cellulose va
Alginate.- Hiéu qua sir dung ché pham c6 dinh trong Ién men maolactic kha cao: c6 thé té sir
dung 12 14n ma vin dam bao hoat tinh sinh hoc Oenococcus oeni trong giai doan |én men

malolactic.

Tur khod: Oenococcus oeni, malolactic, rugu vang.

1. Mé dau

Lén men malolactic boi Oenococcus oeni |a
quatrinh decarboxyl hoa L-malat thanh L-lactat
va CO,, lam giam d¢ acid cia vang [1]. Quéa
trinh 1én men malolactic la qua trinh xay ra sau
giai doan 1én men ruou, gop phan bién doi va
cai thién cac tinh chat cam quan caa rugu vang.
Trong giai doan nay, Oenococcus oeni tao ra
c&c hop chat thom nhu diacetyl, acetoin,
acetone, cac este... gop phan tao huong cho san
pham. Téc dong ciia vi khuan Oenococcus oeni
dén cac hop chat phenol con cai thién mau sic
vavi cia rugu vang. Sy c0 mat cia qua trinh
l&n men malolactic con han ché vi sinh vat tap
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nhiém boi cac hop chit khang khuin cua
Oenococcus oeni [1].

Ky thuat cd dinh té bao dang duoc dé cap
va quan tam nhiéu, dac biét trong céc linh vuc
lén men. Té bao ¢ dinh ¢6 nhiéu wu diém so
Véi viéc s dung té bao ty do nhu: té bdo sau
khi dugc cd dinh ¢d thé sir dung duoc nhiéu lan,
khéng lan vao san pham va cd thé cha dong
ngung phan ing theo y muén [2,3].

Trong bai bdo nay, chidng toi nghién ciu
viéc ¢b dinh té bao vi khuan Oenococcus oeni
trén chat mang truyén thong alginate, chat mang
mai Bacteria cellulose (BC) va phirc chit mang
dginate — Bacterial Cellulose (A-BC) dé ting
dung 1én men malolactic.
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2. Nguyén liéu va phwong phap
2.1. Nguyén liéu

- Chung vi khuan: Oenococcus oeni S1, S2,
S3, $4 trong bd suu tap giéng truong Pai hoc
Béch Khoa TP HCM ¢6 ngudn gbc VTCC.

- Méi truong tuyén chon: dich nho-dau tam
sau gial doan Ién men chinh c6 ham lugng acid
malic la 3,7 g/l, acid lactic 1a 0,5¢/l, d& dugc
xac dinh tai Trung tdm phan tich thi nghiém
TP.HCM.

2.2. Céc phirong phap cé dinh té bao

C6 dinh trén chat mang alginate: Té bao
Oenococcus oeni duoc ¢d dinh trén chit mang
aginate bing phuong phdp nhét: diéu kién cb
dinh 1a nong d¢ alginate 3%, ndng do CaCl, 2%
|& ndng do té bao vi khuin dua vao cb dinh 1a
10" té bao/ml [3,4]. Hat alginate tao thanh dang
tron co duong kinh khoang 3,5- 4 mm [4].

Co dinh trén chat mang BC: Trén chit
mang BC (kich thudc 2cm x 2cm x 1 cm), té
bd Oenococcus oeni dugc ¢d dinh bing
phuong ph&p bay- hip phu (gom 2 giai doan:
hdp phu vi khuan trén bé mat BC va bay ting
sinh trén va trong chit mang BC). Cu thé gom
céc budc nhu sau: Hoat hoa chung vi khuan —
B6 sung chit mang BC vo triing vao dich té bao
d& hoat hod — Qué trinh ¢b dinh trén chat
mang BC s& trai qua 2 giai doan lién tiép:

Giai dogn hap phu: trong khoang 30 pht
dau tién sau khi ngdm BC trong dich té bao, BC
S8 truong NG vé trang théi ban dau, dong thoi s
hap phu té bao vao hé théng soi bén trong ciing
nhu trén bé mat bén ngoai.

Giai dogn bay tang sinh: ké tiép giai doan
hap phu. Sau giai doan hap phy, chat mang BC
duoc tach khoi huyén phi vi sinh vat va céc té
bao d& dugc hap phy giai doan trén tiép tuc phét
trién vatang sinh trén gia d& BC, khi tiép tuc u
& diéu kién téi vu caagidng vi sinh vat ¢b dinh.

Céc diéu kién tdi uu cd dinh Oenococcus
oeni trén chat mang BC: hap phu bang méy lic,
thoi gian u 3 ngdy, ¢ nhiét ¢6 30°C, lugng té
bdo vi khuin cb dinh trén chit mang dat dugc
nhu sau: Mat do trung binh 1& 1,8 x10%g. Mat
d6 vi khuin mat ngoai chat mang la: 4,5 x10* té
bao/cr?. Mat ¢ vi khuan bén trong chat mang
|& 4,1 x10* té bao/cm? [2,3,5].

C6 dinh trén phirc chat mang BC-A:

Trén phirc chit mang BC-A, ching toi két
hop ca 2 phuong phép nhét va bay hap phu té
bao Oenococcus oeni.

Uu thé cia phuong phdp nhét trong ge
dginatelaté bao bi nhét s& khong khuéch tan ra
mdi truong xung quanh, nhung van cho co chat
6 phén tir lvgng nho vao va cac san pham trao
doi chat cuaté bao rakhoi mang ludi ge.

Uu thé cua phuong phép bay hip phu trén
chit mang BC la tinh chat co ly bén viing, dé
pht hop vai hinh dang thiét bi 1én men. Tinh
chit co |y bén viing ciia BC gidp ché pham té
bado ¢b dinh chiu duoc cac diéu kién khudy dao
trong qué trinh 1&n men va gop phan gia tang sb
lan tai sir dung.

Céc diéu kién tdi uu cd dinh Oenococcus
oeni trén phirc chit mang BC-A chinh 12 tong
hop céc diéu kién tdi wu trén chat mang alginate
vaBC, gébm céc budc nhu sau:

- Dich aginate 3% va té bao Oenococcus
oeni dong nhat vsi mat do khoang 10% té
bao/ml.

- BC (kich thuéc 2cm x 2cm x 1cm) hap
phu dich gidng- alginate bing may lic trong 30
pht.

- Khi cho chit mang BC vao huyén phu vi
khuan c6 chira 3% alginate, dé tranh sy anh
huong do nhot ciia huyén pht dén sy phan bd
cia vi sinh vét va chat mang trong dung dich,
can thyc hién trén may lac (200 vong/pht, thoi
gian 30 pht). Ché d¢ nay da dugc ghi nhan 1a
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t6i wu cho sy phan b vi sinh vat va qua trinh
hép phu [1,2].

- B6 sung cht hd trg tao ge CaCl, 2%.

- Thoi gian u 2 ngdy, & nhiét 6 30°C.

Véi céc diéu kién trén, luong té bao vi
khuan cb dinh trén phic chit mang BC-A dat
dugc: Mat do trung binh 1& 8,9 x10%g. Mat do
vi khuin mat ngoadi chit mang l& 5,0 x 10* té
bao/cr?. Mat @6 vi khuan bén trong chat mang
|& 4,6 x10" té bao/cn’ .

2.3. Phuong phap nghién citu

- Pinh lugng vi khuan cb dinh trén bé mat
chit mang BC: Mau dai dién — Dap mau vo
tring — Xt ly bang cellulase — Dinh lugng
bang phuong phép d¢ém gian tiép.

- X&c dinh ty 1¢& raa tréi té bao (T) sau moi
chu ky |én men:

T :E' 100%
A

(voi A: mat do té bao ban dau cia ché pham,
B: mat d¢ té bao trong dich 1én men tai chu ky
khao st).

- Cé& phuong phdp vi sinh: theo ddi sinh
truong va phét trién caa vi sinh vat, mat do té
bdo, cac phuong phép dinh luong vi khuin
bang phuong phép truc tiép va gian tiép.

- Céc phuong phap hoa sinh:

Nang luc 1én men madlactic danh gia boi
lwong acid malic chuyén héa va acid lactic tao
thanh. Khao sét bién d6i add malic va acid
lactic bang phuong phép sic ky HPLC —C
Gaber, H.G. Maier,Z. Lebensm. Unters. Forsh.,
189, 443-447 tai Trung tdm phan tich thi
nghiém TP.HCM.

- Phuong phép xir ly s6 ligu: S6 ligu dugc
xit ly bang chuong trinh Excel, Stagraphic
Version 7.0.

2.4. Phuong phap 1én men

Dich vang non nho- dau tam thu dwoc sau
qua trinh [én men rugu duoc st dung cho cac
mau thi nghiém:

- Mau dbi chiang (BCy) hoan toan khéng sir
dung vi khuan Oenococcus oeni

- Mau déi chirng (PC) 1én men malolactic
Véi té bao Oenococcus oeni tu do

- Céc mau thi nghiém [1,2],... |én men
malolactic véi ché phim Oenococcus oeni ¢d
dinh sau céc lan téi sir dung tuong @ng (1an 1,
lan2,...)

Mot sb céc chi tiéu caa ruou vang non nho-
dau tam trinh bay ¢ bang 1.

Bang 1. Mot s céc chi tiéu caa rugu vang non

nho- dau tim
Thong so danh  Trudc khi 1én Sau khi 1én
gia men rugu men rugu
pH 4,0 36
Puong tong (g/l) 160 42
Chét khd °Bx) 24 9,2

Do ruou (%v) Khdngdéngké 105

Phuong phdp 1én men maolactic theo
phuong phdp chu ky, trong binh 1én men 5 it
cua thiét bi 1é&n men Bio Flo 115 Modular
Fermentor ME1275-0055.Thoi gian [én men
malolactic duoc ¢6 dinh 1a 3 ngay, la khoang
thoi gian can thiét cho quéa trinh chuyén hoa
acid malic vatao acid lactic [5] .

3. Két qua vathao luan

3.1. Tuyén chon chiing Oenococcus oeni ¢o U
the [én men malolactic

Lén men malolactic |a giai doan 1én men
thir 2, sau 1én men rugu. Vi vay céc chang vi
khuan ruou vang phai thich nghi trong méi
truong c6 do6 rugu cao vado acid cao. Trong 4
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chung Oenococcus oeni, trén mdi truong sang
loc cho thay uu thé thudc vé ching S1 (do thi
1a). Trong mdi trudng o6 ndng do rugu 12 % vi
khuan phét trién yéu va gan nhu khéng phét
trién & diéu kién co ndng do ruou 14%. Riéng
vé kha nang chiu acid, ca 4 chung khao sé& déu

6 kha nang sinh trueng va phét trién trong moi
truong co pH thap. Mat do té bao twong ddi 6n
dinh khi pH thay ddi tir 3-4 (d6 thi 1b).

Qua sang loc, chang S1 Ia chung dugc chon
cho cac nghién ciu tiép theo.Chang S1 c6
nguon géc an toan do VTCC cung cap.

(&) Anh huong do ruou

(b) Anh huong pH
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D thi 1. Sang loc céc ching vi khuin Oenococcus oeni.

3.2. Kha nang 1ng dung cac ché phamvi khudn
Oenococcus oeni SL co dinh trong |én men
mal olactic

Trong khao sé nay, chang toi si dung dich
nho-dau tam sau giai doan Ién men chinh co
ham lwgng acid malic 1a 3,7 g/l, acid lactic la
0,59/ (PCo- khéng cd qua trinh 1én men
mal ol acti )

Str dung 3 ché phim Oenococcus oeni
(dugc cb dinh bang 3 chat mang alginate, BC
va phuc BC-A dé gigi thidu trong phan phuong
phép) dé 1én men mal olactic nham so sanh hiéu
qua cua c&c ché pham cb dinh. Tiéu chi danh
giadé xac dinh sb lan té sir dung lalugng acid
malic va acid lactic cia cac 1an té sir dung lén
men bang cac ché pham vi khuan cb dinh trong
cung mét thoi gian 1én men 1424 gio.

Céc ché pham vi khuan Oenococcus oeni ¢
dinh trén aginate trong 1én men, da bi truong

va V& ra sau 4-5 lan ta s dung. Ty Ié chat
mang a ginate bi v& 1a 50%. Trong mdi truong
l&n men c6 mat lugng Na“ va goc phospha la
nhitng t4c nhan pha v& cau trdc hé gd cua
aginate. Trong khi d6, mang BC gitt nguyén
cau trdc rat chac sau 10 lan theo ddi téi sir dung
(do thi 2).

Bang 2. Ty I¢ riratrdi té bao sau téi sir dung 1én men
ché pham té bao ¢c6 dinh (%)

Chatmang Lanté st dung

(2] [4 [6] [8] [10] [12] [13]

Alginate 8 3B x x X X X

BC 10 14 18 25 33 X X
BC-A 8 11 16 18 22 24 27

(x): khodng tiep tuc tai sz dung

Dya vao c&c yéu cau ciia chat mang trong
ky thuat cb dinh té bdo, uu diém ndi bat caa
chat mang BC thé hién qua 4 diém: tinh chét co
ly bén vitng, dé& phi hop voi hinh dang thiét bi
|&n men, gia thanh thip va sb lan tad s dung
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cao. Nhung kiéu ¢ dinh té bao bing phuong
phép biy-hap phu din dén hién tugng raatroi té
b&o sau mdi lan té sir dung. Vi vay, khi ¢d dinh
té bao bang phuong phép bay hip phu trén BC
chi c6 kha nang téi sir dung khoang 8 1an (d6 thi
2 va 3). Khi két hop véi nhét té bao bang
adginate trén phac BC-A da khic phuc dugc
hién tuong rira tréi té bdo. Sau 10 lan téi s
dung ché pham vi khuan cb dinh trén BC, ty I¢
riatrdi 18n dén 33%. Déi véi chit mang BC-A,
sau 13 lan té st dung ty 18 raatrdi 14 27%. Két
qua khao sét ty 1¢é rira troi té bao thé hién qua
bang 2.

Panh gia hiéu qua ¢6 dinh cua cac ché
pham Oenococcus oeni ¢ dinh trén cac chat
mang théng qua qua trinh 1én men malolactic
(hinh 2 va 3) va xir ly s6 liéu, cho két qua nhu
sau:

- Déi Vvéi chdt mang alginate: c6 thé ta sir
dung 3 1an cho hiéu qua Ién men khéng khac
biét so voi @bi chang (ham lugng acid malic
trong dich 1én men ban dau tir 3,7 g/l xuéng con
khoang 0,75 - 0,90 ¢/I; ham luong acid lactic
trong dich Ién men ban dau tir 0,5 g/l ting Ién
2,5 ¢/l ). Tir lan 1én men té sir dung thir 4 hiéu
qua 1én men malolactic c6 xu huéng giam va
khéc biét so véi dbi ching. Trong quatrinh lén
men, ché pham Oenococcus oeni ¢ dinh trén
aginate bi truong va vd ra sau 4-5 lan té sir
dung. Ty 1& chat mang aginate bi v& 14 50%.

- Poi vé6i chat mang BC: ¢o thé td sir dung
8 lan cho hiéu qua 1&n men khdéng khéc biét so
Vv6i ddi chang (ham luong acid maic trong dich
l&n men ban dau tir 3,7 g/l xudng con khoang
0,75 g/l; ham lugng acid lactic trong dich Ién

men ban dau tir 0,5 g/l tang 1én 2,4- 25 g/l ). Tur
lan 1én men té sir dung thir 9, hidu qua 1én men
malolactic giam va khéac biét so vai d6i chirng.
Chinh vi sy khéc biét trén qua cac 1an |én men
téi sir dung, nén dbi véi chat mang BC, s lan
téi sir dung duoc xac dinh 1a8 lan.

- Déi véi phitc chdt mang BC-A: ¢6 thé téi
s dung 12 lan cho hiéu qua 1én men khong
khéc biét so véi ddi chirng. Tir 1an 1én men té&
sir dung the 13, hiéu qua qué trinh decarboxyl
hoa acid malic thanh acid lactic giam va khac
biét so véi ddi chung, thé hién qua do thi 2 va
3. Ddi v6i phic chit mang BC-A, sb lan téi sir
dung duoc xac dinh 1212 lan.

- Chat mang BC va phic BC-A, sau s6 lan
theo ddi tai sir dung dé Ién men van giir nguyén
trang tha cau trdc ban dau. Day ciing 1a mét vu
diém, thé hién qua tinh chat vat ly cia BC [2]
va ciing 1a mot yéu cau quan trong cia chat
mang trong k¥ thuat ¢ dinh té bao vi sinh vat
[2,4,5]. Véi phic BC-A, cac té bao dugc nhét
boi gel alginate trong mang luéi BC, gilp giam
ty 18 rira tréi té bao trong qua trinh té sir dung
dé 1én men (bang 1), vi vay s lan té sir dung
giatiang (d0 thi 2 va3).

- Céc sb lieu d6 thi 2 va 3 duoc xt ly thdng
ké cho thay su khéc biét vé sy chuyén hoa acid
malic thanh acid lactic trong cé&c chu ky tur 1-8
(ddi véi chat mang BC) va chu ky tir 1-12 (d6i
véi phirc chat mang BC-A) khdng co y nghia &
do tin cay 95%. Vai chu ky 9-10 (d6i voi chat
mang BC) va chu ky 13-15 (d4i voi chat mang
BC-A), sy khac biét c6 y nghia ¢ d6 tin cay
95% .
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Hamluong acid ladtic (/)
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Lan tai s dung lén men malolactic bédng cac ché pham cé dinh

[7] [8] [o]  [10] [11] [12] [13] [14] [15]

O chat mang alginate

B chat mang BC

W chat mang A-BC

D4 thi 2. Hoat luc 1én men malolactic (ham lugng acid lactic) quacéc 1an té sir dung ché pham
(PC: Lén men madolactic véi té bao Oenococcus oeni tu do).

Hamluong acid malic ()

pC [1]

\ 1

2] [3] [4] [5] [6] 7] [8] [°]  [10] [11] [12] [13] [14] [15]

Lan tai sty dung I&n men malolactic bidng ché pham cb dinh

O chat mang alginate

B chat mang BC m chat mang A-BC

D4 thi 3. Hoat lyc |én men malolactic (ham lugng acid malic) qua céc 1an téi sir dung ché pham

(BC: Lén men malolactic vai té bao Oenococcus oeni ty do).

4. Két luan

- Chung Oenococcus oeni S1 ¢6 kha nang
chiu d6 ruou cao va pH thap trong mdi truong
véi sy cd mat acid malic [1a0,37%.

- Chat mang BC 06 nhiéu uu thé hon cht
mang truyén théng alginate trong k¥ thuat cd
dinh té bao vi khuan Oenococcus oeni. BC hoan
toan phl hop cé&c yéu cau cia chit mang trong
k¥ thuat ¢b dinh té bao vi khuan.

- Phic chit mang Bacteria Cellulose-
Alginate (BC-A) phét huy duoc nhitng uu thé

cia chit mang Bacterial Cdlulose va Alginate.
Hiéu qua sir dung ché pham ¢ dinh trén phic
chit mang BC-A trong 1&én men mal ol actic kha
cao: ¢6 thé td s dung 12 1an ma van dam bao
hoat tinh sinh hoc Oenococcus oeni trong |én
men mal ol actic.
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immobilized in calcium aginate beads in

I mmobilizing Oenococcus oeni cell in bacterial cellulose-
alginate and application for malolactic fermentation

Nguyen Thuy Huong, Thai Trinh Thuong Tri

University of Technology, Vietham National University, Ho Chi Minh City,
268 Ly Thuong Kiet, Ward 14, Dist 10, Ho Chi Minh City, Vietnam

In this review, we investigate the immobilization of Oenococcus oeni S1 in some carriers (alginae
and bacterial cellulose). Theresults are given as following:

- In immobilizing Oenococcus oeni S1 cell, the bacterial cellulose (BC) showed many advantages
compared with traditional carrier (alginate).

- BC entirely satisfied the conditions required for immobilizing bacterial cell technol ogy.

- The effect of using Oenococcus oeni S1 cell, immobilized in Bacterial Cellulose- Alginate (BC-
A), for ma olactic fermentation was high: it could be reused about 12 times.

Keywords: Oenococcus oeni, malolactic.



