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TOM TAT
Bai bdo nghién ctru viéc tng dung céac ché pham té bao vi khuén Corynebacterium sp. c6 dinh

trén moét sé chat mang alginate, Bacterial Cellulose (BC) va phtrc Bacterial Cellulose- Alginate (BC-A)
dé rng dung Ién men thu nhéan lysine. Két qua thu duwgc nhw sau:

- Chat mang BC c¢6 nhiéu wu thé hon cac chat mang truyén théng alginate trong ky thuét c6
dinh té bao vi khuan Corynebacterium sp.

- BC hoan toan phu hop céc yéu céu ctua chat mang trong ky thuat cé dinh té bao vi khuén.

- Phure chét mang Bacterial Cellulose- Alginate (BC-A) phéat huy dwoc nhitng wu thé cda chét
mang Bacterial Cellulose va Alginate.

- Hiéu qua str dung ché pham Corynebacterium sp. c6 dinh trén phirc chat mang BC-A trong lén
men thu nhén lysine kha cao: c6 thé tai str dung ché pham 12 lan van dam bao vé mat thoi gian Ién
men va san lwgng lysine so v&i doi ching.

ABSTRACT

In this paper, we investigate the immobilization of Corynebacterium sp. in some carriers
(alginate, bacterial cellulose -BC and bacterial cellulose- alginate BC-A) and apply in producing lysine.
The results are given as follows:

- The bacterial cellulose (BC) showed many advantages compared with traditional carrier
(alginate) in immobilization Corynebacterium sp.

- BC entirely satisfied the conditions required for immobilization Corynebacterium sp.

- The effect of using Corynebacterium sp., immobilized in BC-A, for producing lysine was high: it
could be reused about 12 times, the quantity of lysine remained rather good against control
experiments.

an nén nguoi Viét Nam rat dé bi thiéu hut
lysine [1,3].

K¥ thuat ¢b dinh té bao dang dwoc dé cap
va quan tam nhiéu, dic biét trong cac linh vuc
1én men san xuét cac san pham trao ddi chat. Té
bao ¢ dinh c6 nhiéu wu diém so voi viée sir
dung té bao ty do nhu: té bao sau khi duoc cb

1. MO PAU

L-lysine 1a mot trong 9 acid amin thiét
yéu va 1a acid amin khong thay thé. Co thé
nguoi va dong vat khong tu tong hop lysine.
Hai lanh vuc 16n tng dung lysine 1a thuyc phidm
va dugc pham.

Lysine duoc thu nhan tr dich thuy phan dinh co thé st dung dugc nhiéu 14n, khong 13n
protein dong vat, thuc vat va phu’oqg phap lép vao san pham va co thé chu dong ngirng phan
men vi sinh vat, trong d6 uu thé thudc vé ung theo y muon [4,5].

phuong phap lén men. Do nhu cau 1on vé
lysine, viéc san Xuat lysine & cac quoc gia M,
Nhat, Nga,... da tién hanh quy md cong nghiép.
O Viét Nam, lysine phai nhap khau hoan toan
va chua c6 mot co s& ndo san xuit lysine & quy
md 16n. Hon nita, do bét hop 1y thanh phan thirc

Trong giéi han bai bao niy, nham ning
cao hi¢u qud qua trinh 1én men thu nhén lysine,
chung 61 nghién ciru viéc ng dung cac che
pham té bao vi khuén Corynebacterium sp. b
dinh trén mot sd chat mang dé 1én men thu nhan
lysine.
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I1. VAT LIEU VA PHUONG PHAP
2.1 Vit li¢u

- Chung vi khuan: Corynebacterium sp. co6
ngudn goc tr by suu tdp giong truong dai hoc
Bach khoa TP.HCM.

- Cac chat mang;: Na-alginate (Kanta, Nhét
Ban), Cellulose vi khuan (Bacterial Cellulose-
BC) [6].

2.2 Céac phwong phap cb dinh té bao

Co dinh trén chit mang alginate: Té bao
Corynebacterium sp. dugc c6 dinh trén chét
mang alginate bang phuong phap nhot didu
kién co dinh la nong do alginate 3%, nong do
CaCl2 2% va nong d6 té bao vi khuan dua vao
¢b dinh 1a 10" té bao/ml. [4,5,6]. Hat alginate
tao thanh dang tron c6 duong kinh khoang 3,5-
4 mm.

C6 dinh trén chit mang BC: Trén chit mang
BC (kich thudc 2cm x 2cm X 1 cm), té bao
Corynebacterium sp. dugc c6 dinh bang
phuong phap bay- hap phu (gbém 2 giai doan:
hap phu vi khuan trén bé mit BC va bay tang
sinh trén va trong chat mang BC). Cu thé gom
cac budc nhu sau: Hoat hoa ching vi khuan —
B6 sung chat mang BC v6 tring vao dich té bao
da hoat hoa — Qua trinh c6 dinh trén chét
mang BC s& trai qua 2 giai doan lién tiép:

Giai doan hdp phy: trong khoang 30 phut
dau tién sau khi ngam BC trong dich té bao, BC
s& truong nd vé trang thai ban dau, dong thoi sé
hép phu té bao vao hé thdng soi bén trong ciing
nhu trén bé mit bén ngoai.

Giai dogn bay ting sinh: ké tiép giai
doan hip phu. Sau giai doan hip phu, chat
mang BC duoc tach khoi huyén phu vi sinh vat
va cac té bao di dwoc hap phu giai doan trén
tiép tuc phat trién va tang sinh trén gia do BC,
khi tiép tuc 0 & diéu kién tdi wu cua gidng Vi
sinh vat ¢6 dinh.

Cac diéu kién t5i wu c6 dinh
Corynebacterium sp. trén chat mang BC: hip
phu bang may lac thoi gian U 3 ngay, ¢ nhiét
d6 30°C, luong té bao vi khudn c¢d dinh trén
chét mang dat dugc nhu sau:

- Mat d¢ trung binh 1a: 8,8 x10%g .
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- Mat d6 vi khuin mit ngoai chit mang la:
4,9x10* té bao/cm®.

- Mat do vi khudn bén trong chit mang la:
4,3x10* t& bao/cm?[6,7].

Co dinh trén phirc chat mang BC-A:

~ Trén phuc chat mang BC-A, chung t61
két hop ca 2 phuong phap nhot va bay hap phu
té bao Corynebacterium sp..

Uu the cia phuong phap nhdt trong gel
alginate 1a té bao bi nhot s& khong khuéch tan ra
mdi trudng xung quanh, nhung van cho co chat
¢6 phén tir lugng nho vao va cac san pham trao
d6i chét cuia té bao ra khoi mang ludi gel.

Uu thé cua phuong phap bay hip phu
trén chat mang BC 1a tinh chét co 1y bén viing,
dé phu hop véi hinh dang thiét bi 1én men. Tinh
chat co 1y bén viing ciia BC gitip ché pham té
bao ¢b dinh chiu duoc cac diéu kién khudy dao
trong qua trinh 1én men va gop phéan gia ting s6
lan tai str dung.

Cac diéu kien t5i wu cb dinh
Corynebacterlum Sp. trén phirc chat mang BC-
A chinh 1a tong hop cac dleu kién tbi uu trén
chat mang alginate va BC, gdm cac budc nhu
Sau:

-Dich alginate 3% va té bao Corynebacterium
sp. ddng nhit véi mat do khoang 10 té bao/ml.

- BC (kich thuge 2em x 2em x 1cm) hap phu
dich giong- alginate bang may lac trong 30
phut.

- Khi cho chit mang BC vao huyén phu vi
khuan c6 chira 3% alginate, dé tranh sy anh
huéng d6 nhét caa huyén phu dén sy phan bd
ctia vi sinh vét va chat mang trong dung dich,
can thuc hién trén ‘may lic (200 vong/phut, thoi
gian 30 phat). Ché d¢ nay da duoc ghi nhan 1a
t6i wu cho sy phan bd vi sinh vat va qua trinh
hép phy [2,6].

- B0 sung chit hd tro tao gel CaCl12 2%.
- Thoi gian G 3 ngay, ¢ nhiét do 30°C.
Véi cac diéu kién trén, luong té bao vi

khuan c¢6 dinh trén phirc chit mang BC-A dat
duoc:

- Mat d¢ trung binh 1a: 8,9 x10%/g .
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- Mat do vi khuén mit ngoai chit mang la: 5,0 x
10 té bao/cm®,

- Mat do vi khuan bén trong chét mang la: 4,6
x10* t& bao/cm?[6,7].

2.3 Phwong phap nghién ciru

- Pinh luzqng~vi khuén c6 dinh trén pé mit chét
mang BC: Mau dai dién — Dap mau v6 tring
— Xu ly bang cellulase — Dinh lugng bang
phuong phap dém gidn tiep.

- Xac dinh ty 16 rira troi té bao (T) sau mdi chu
ky 1én men:

B
T= —x100%
A

(voi A: mat do té bao ban du cua ché phﬁm, B:
mat d) t€ bao trong dich lén men tai chu ky
khao sat).

- Lén men bdi ché pham t€ bao c6 dinh & quy
mo phong thi nghiém trong fermenter (5 lit) dé

thu nhan lysine. Luong ché phdm duoc tinh
toan sao cho ty 1¢ gidng la nhu nhau & ca 4
nghiém thtrc: st dung té bao tu do va st dung 3
ché pham vi khuan c6 dinh trén alginate, BC va
BC-A. Diéu kién 1én men thu nhan lysine duogc
b6 tri nhu nhau [1,3,6].

- Dinh tinh L-lysine bang phuong phap sic ky
gidy. Pinh luong L-lysine bang phwong phap
quang pho [1,3].

- Phuong phap xt 1y s6 ligu: SO liéu duoc xi 1y
bang chuong trinh Excel, Stagraphic Version
7.0.

I11. KET QUA VA THAO LUAN

3.1 Cac dic diém sinh hoc cia ching
Corynebacterium sp. khao sat.

Céac bién dong vé ting truong, pH moi
truong va san luong lysine cuia ching
Corynebacterium sp. dugc thé hién qua do thi
1.
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Do thi 1. Bién dong vé tang truong, pH méi truong va san hrong lysine ciia ching Corynebacterium

Sp. theo thoi gian lén men

Nhu véy, voi ching khao sat, thoi gian
1én men cho san luong lysine cao nhat 1a 3 ngay
dat khoang 32 g/ va mat do té bao dat dugc cao
nhit sau 3-4 ngay nudi cay. Xét vé thoi gian va
hiéu sudt qua trinh 1én men sinh téng hop
lysine, san lugng lysine cua ching khao sat nam
o muc 70-80% so voi cac bao cao ngoai nudc
[1,3] va twong duong so voi bao cao trong nude
[9]. V&i muc dich nang cao hiéu qua qua trinh
1én men thu nhén lysine, chiung t6i st dung
chung nay cho cac nghién ctru tiép theo vé cb
dinh té bao.

3.2 Ung dung vi khudn Corynebacterium sp.
c0 dinh trong 1én men thu nhén lysine
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St dung 3 ché phiam Corynebacterium
sp. (duoc cb dinh bang 3 chat mang alginate,
BC va phirc BC-A di giéi thiéu trong phan
phuong phap) dé 1én men thu nhan lysine nhim
so sanh hiéu qua cua cac ché phim cd dinh.
Tiéu chi danh gia dé xac dinh so lan tai sir dung
1a san lugng lysine ctia cac lan tai sir dung lén
men bang cic ché pham vi khuan c6 dinh trong
cung mot thoi gian 1én men 1a 72 gi¢. Thoi gian
72 gid da duge xac dinh qua db thi 1.

Céc ché pham vi khuan Corynebacterium
sp. ¢ dinh trén alginate dudi tac dong khudy
dao trong 1én men, da bi truvong va vo ra sau 5
lan tai st dung. Ty 1 chat mang alginate bi v&
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la 50%. Trong modi truong 1én men cé6 mot
lugng Na+ va gbc phosphat 1a nhimg tic nhan
pha v cau tric hé gel cua alginate. Trong khi
do, mang BC gitr nguyén cau truc rat chic sau
10 1an theo ddi tai sir dung (d6 thi 2).

Dua vao cac yéu cau ciia chat mang trong
ky thuat cd dinh té bao, uu diém ndi bat cua
chat mang BC thé hién qua 4 diém: tinh chét co
1y bén ving, dé phu hop véi hinh dang thiét bi
lén men, gia thanh thép va s lan tai sir dung
cao. Nhung kiéu ¢ dinh té bao bing phuong
phap bay- hap phu dan dén hién tuong rira troi té
bao sau moi lan tai sir dung. Vi vay, khi ¢d dinh
té bao bang phuong phap biy hip phu trén BC
chi c6 kha ning tai sir dung khoang 9 lan (d6 thi
2). Khi két hop voi nhdt té bao bang alginate
trén phuc BC-A da khéc phuc duoc hién tuong
rira trdi té bao. Sau 10 1an tai sir dung ché phdm
vi khuédn ¢b dinh trén BC, ty 1¢ rira trdi 1én dén
32%, tuong g la san luong lysine gidam 40%
so voi dbi chimg. Ddi v6i chat mang BC-A, sau
13 1an tai s dung ty 1é rira trdi 1a 27%, tuong
tmg san luong lysine giam 25% so véi dbi
chung. Két qua khao sat ty 16 rira troi té bao thé
hién qua bang 1.

- Danh gia hi¢u qua ¢ dinh cua cac ché
pham Corynebacterium sp. ¢ dinh trén cac
chat mang thong qua san luong lysine trong qué
trinh 1én men va xu ly $b liéu, cho Kkét qua nhu
sau:

- P6i v6i chat mang alginate: c¢6 thé tai s dung
3 lan cho hiéu qua 1én men khong khac biét so
voi dbi ching. Lan 1én men tai sir dung thir 4,
san lugng lysine giam khoang 24%. Lan tai st
dung thtr 5, san lugng giam 32%. Dudi tac dong
khudy dao trong qua trinh 1én men, ché pham
Corynebacterium sp. c¢6 dinh trén alginate bi
truong va v ra sau 5 1an tai str dung. Ty 1é chat
mang alginate bi v& 1a 50%.

- DPbi voi chit mang BC: c6 thé tai s dung 8
lan cho hiéu qua 1én men khong khac biét so
v6i dbi chimg. Lan 1én men tai sir dung tht 9,
san luong lysine giam khoang 24%. Lan tai st
dung thir 10, san lugng lysine gidam 40%. Chinh
vi su khac biét ciia san luong lysine qua céc 1an
1én men tai st dung, nén ddi v6i chat mang BC,
s6 1an tai sir dung duogc xac dinh 1a 8 lan.
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Lan tai st dung 1én men bang ché pham vi khuan cé dinh

O Chéat mang Alginat

= Chat mang BC

m Phic chat mang BC-A

Do thi 2. San lwong L-lysine cia cdc lan tdi sir dung 1én men bang cdc ché pham vi khudn cé6 dinh

(PC: doi chirng lén men bang té bdo tir do)

Bang 1. Ty Ié riva tréi té bao sau tdi sit dung lén men ché pham té bao c6 dinh (%)

Chat Lan tai sir dung

mang (2] [4] [6] [8] [10] [12] [13]
Alginate 8 35 X X X X X
BC 12 15 19 25 32 X X
BC-A 9 12 17 19 22 23 27

(x): khéng tiép tuc tdi sir dung

99




TAP CHi KHOA HQC & CONG NGHE CAC TRUONG PAI HOC KY THUAT & SO 70 - 2009

- Péi voi phirc chit mang BC-A: ¢ thé tai sir
dung 12 1an cho hiéu qua 1én men khong khac
biét so v6i ddi chimg. Lan 1én men tai sir dung
thir 13, san lugng lysine giam khoang 25%. Lan
tai sir dung thur 14, san lugng lysine giam 38%.
Do sy khac biét cua san lugng lysine qua cac
l4n 1én men tai sir dung, nén ddi voi phuc chét
mang BC-A, s6 14n tai sir dung duogc xéac dinh la
12 lan.

- Chat mang BC va phtic BC-A, sau s6 1an theo
doi tai st dung dé 1én men van giit nguyén
trang thai cAu triic ban dau. bay ciing la mot uu
diém, thé hién qua tinh chat vat 1y ciia BC [2]
va cling 1a mét yéu cau quan trong cua chat
mang trong ky thuat ¢d dinh té bao vi sinh vat
[2-6]. V&i phiic BC-A, cac té bao dugc nhét boi
gel alginate trong mang ludi BC, gitp giam ty
1 rira troi té bao trong qué trinh tai st dung dé
1én men (bang 1), vi vy sb lan tai str dung gia
tang (d0 thi 2).

- Cac s liéu dd thi 2 dwoc xir ly thong ké cho
thdy su khac biét vé ham luong lysine trong cac
chu ky tir 1-8 (d6i v6i chat mang BC) va chu ky

tir 1-12 (dbi v6i phtrc chat mang BC-A) khong
c6 y nghia ¢ d9 tin cay 95%. Véi chu ky 8-9
(d6i voi chat mang BC) va chu ky 12-13 (dbi
voi chat mang BC-A), sy khac biét c6 y nghia
o d6 tin cay 95% .

IV. KET LUAN

- Chat mang BC co6 nhiéu uwu thé hon cac chét
mang tmyen thong alginate trong k¥ thuat c6
dinh té bao vi khuan Corynebacterium sp.

- BC hoan toan phu hop cac yéu cau cua chét
mang trong k¥ thuat c6 dinh t€ bao vi khuan.

- Phirc chat mang Bacterial Cellulose- Alginate
(BC-A) phat huy dugc nhitng wu thé cta chat
mang Bacterial Cellulose va Alginate.

- Hiéu qua sir dung ché phiam Corynebacterium
sp. ¢b dinh trén phirc chat mang BC-A trong Ién
men thu nhén lysine kha cao: c6 thé tai sir dung
ché pham 12 1an ma vin dam bao vé mat thoi
gian 1én men va san luong lysine so voi dbi
chung.

Factors affecting the yield and properties of bacterial cellulose;
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