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khuan Corynebacterium glutamicum VTCC-B-656

Tran Thi Minh Tam, Nguyén Thuy Huong*

Bg mon Cong nghé Sinh hoc, Trucng Dai hoc Bach Khoa, Dai hoc Qyo"c gia Thanh pho Ho Chi Minh,
268 Ly Thuwomg Kiét, Phuong 14, Qudn 10, Thanh pho Ho Chi Minh, Viét Nam
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Tém tit. Toi wu qua trinh Ién men thu nhin amino acid lysine tir C. glutamicum VTCC-B-656
bing phuong phap Taguchi. Ching vi khuin nay sinh lysine dat ning suit cao nhét sau 72 gio lén
men vdi thanh phén moi truong: dich chiét bép 20%, glucose 8,35%, Biotine 1,57 mg/l, Urease
0,74%, KH,PO, 0,1%, MgS0,.7TH,0 0,025%, Thiamine 4mg/l. Lén men véi diéu kién nhiét d§ ~
28°C, pH mdi truomg ~ 7.0, ché do lac vong 200 vong/ phut va gidng dugc thém vao canh truomg
la 10%. Dudi nhitng diéu kién nay C. glutamicum VTCC-B-656 da cho lugng lysine xap xi 26,01

g/l tang gép S lan so véi trudc do.

Tir khéa. lysine, Corynebacterium sp. , C. glutamicum

1. Mé dau

Lysine [a mgt trong chin amino acid ma co
thé ngudi va dong vat khong ty téng hgp dugec.
Lysine dugc 16ng hgp tir cong nghé hda hoc,
tiép do 1a cong nghé tach chiét tir thuc vat va
phd bién hién nay la céng nghé 1én men vi sinh
vat [1]. V& cong nghé san xuit lysine trén thé
gioi, lysine di dugc san xuit & quy mé cong
nghiép. Cic nude nhu Nhat Ban, My, Dang Au
ngdy cang mo rong cong ngh¢ lén men vi sinh
vat vai hi¢u suat qua trinh lén men cao, ru diém
ndi troi la chung giong [2]. Trong khi d6 & Viét
nam, dugc nhap khiu véi sb lugng théng ké
hang nam tuong d6i 16m, ngoai nha may sin
xuét lysine véi quy md 1on cia cong ty Vedan
cua Pai loan [3], Viét nam con dang buoc diu
nghién ciru & quy mo phong thi nghiém, gidng
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vi sinh vat chua dat chuin. V& ung dung trén
thé gidi, lysine di dugc ing dung trong cong
nghé thyc pham va cdng nghé dugc liéu song &
Vit nam mdi dung lai & mang thirc dn chan
nudi [4]. D6 1a nhing ly do chiing ti tién hanh
nhitng nghién ciru nay vé&i néi dung toi uu qua
trinh 1én men thu nhan amino acid lysine tu C.
glutamicum VTCC-B-656.

2. Nguyén li¢u va phuong phap

2.1. Nguyén li¢u

Chiing vi sinh vat. Chung Corynebacterium
glutamicum VTCC-B-656 tai ngin hang giong
Viét nam c6 nguon goc tir Corynebacterium
glutamicum AS 1.1886, mat d§ té bao trong
canh truomg dat 2.10° té bao/ ml.
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Cac thi nghiém dugc tién hanh tai B6 mon
Cong nghé Sinh hoc truong Dai hec Bach khoa
Thanh phé Hé Chi Minh,

Mbi truong nudi cdy. Méi truomg giir
gidng: Peptone 1%, Cao nim men 0,5%, NaCl
0,5%, Glucose 0,5%, Agar 2%, pH ~ 7,2. Mo
truong nhan gidng: Glucose 2%, Dich chiét bap
5%, Peptone 1%, Cao nam men 0,5%, NaCl
0,5%, pH ~ 7,2. Mdi truong lén men: dung djch
(dd) A: Glucose 10%, dd B: Sucrose 10%, dd
C: (NH,),CO 0,5%, dd D: dich chiét bip
200g/1it, KH,PO, 0,1%, MgSO,.7TH,0 0,025%,
dd E: Biotin 2mg/l va Thiamine 4mg/l, Hip khir
tring dd A, dd B va dd C trong 110% 10 phut;
dd D trong 121%20 phit; dd E loc bang phéu
vO trung, sau do tron cac dung dich lai.

Héa chit: thubc hién mau Ninhydrin 1%
(w/v) trong Acetone 99%.

2.2. Plueomg phap

Phwong phap vi sinh. Khao sit cic diéu
kién nudi cay anh hudmg dén qua trinh 1€n men
bing phuong phap ti uu don yéu 3, cac két
qua cia thi nghiém truée 1a tien dé cho thi
nghiém tiép theo.Téi wu toan phin cac yéu té
moi1 truong bang phuong phap Taguchi [5].

Phwong phap héa sinh. Pinh tinh amino
acid lysine trong miu bing sic ky ban mong.
Dinh lugng amino acid lysine trong mau bang
phuong phap so mau ¢ budc song 560nm.

2.3 Bo tri thi nghi¢m

2.3.1. Khao sat cac diéu kién lén men anh
Incong deén qua trinh lén men

Tién hanh khao sit cac yéu té nhiét do
(20°C, 25°C, 30°C, 35°C, 40°C), pH (6.5, 7.0,
7.5, 8.0), ché do lac (tinh, 100rpm, 150rpm,
200rpm, 250rpm), ty 1é gidng bd sung vao canh
truong (4%, 7%, 10%, 13%). Chi tiéu danh gia
la lugng lysine sinh ra sau 72 h gio lén men.
Thi nghiém trude la tién dé cho thi nghiém sau.

2.3.2. Khao sat sw anh huong cua hai
nguon dwong glucose va sucrose

Tién hanh khao sat sy anh hudng coa hai
ndng d6 dudmg (% w/v) glucose va sucrose &
cic muc (4%, 7%, 10%, 13%) trén diéu kién
nhiét do, pH, ché d¢ lac, ty 1é gidng di t6i wu &
trén. Chi tiéu danh gia 1a lugng lysine sinh ra
sau 72 h gio Ién men.

2.3.3. Téi wu toan phdn cdc thanh phdn méi
trieong bdng phwong phdp Taguchi

Str dung cac diéu kién t6i wvu da khao sat,
chang t6i tién hanh t6i wu cac thanh phan moi
trudng ngudn cacbon, ngudn nito, dich chiét
bip, vitamin H (biotine) bing phuong phap toi
wu toan phan theo Taguchi. Cac mirc thi
nghiém dugc bd tri theo bang 1.

Bang 1. Cac mirc b tri thi nghi¢m t6i uru toan phin
bon yéu t6 méi trudng

Céc muc
STT Cacybuts ~ Muc  Mac  Mic
duéi trung trén
(1) m(0) (+1)
01 Dich chiét 15% 20% 25%
bap (x;)
02 Glucose (x1) 7% 10% 13%
03 Biotine (x3) Img/l  2mgl 3mg/]
04 Ure (x4) 0,3% 0,5% 0,8%

3. Két qua

3.1. Khdo sdt cac diéu kién nuéi cay anh hueong
dén qud trinh lén men

C. glutamicum 1a chung vi khudn hiéu khi,
chang can oxy hoa tan dé sinh trudmg va tich
liy lysine. Tuy nhién, thira lugng oxy hoa tan
C. glwtamicum khong ¢6 kha nang san sinh
amino acid lysine [1]. Két qua khao sat toc d¢
lic vong anh hudmg dén ning suit lysine dugc
trinh bay & biéu db 1. C. glutamicum ciing la vi
khuén c6 gidi han nhiét rong tir 20°C dén 40°C,
thich hgp nhat & 28 ~ 30°C. Ching t6i tién hanh
thi nghiém & cac mire 25°C, 30°C, 35°, 40°C thi
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& 35% 40°C sinh khéi phat trlen rat yéu va
lugng ]ysme sinh ra chi ¢ dang vét. O g1o1 han
nhiét d¢ 25°C - 30°C luong lysine sinh ra nhiéu
hon (biéu dé 2). Mit khac, C. glutamicum sinh
treong & giot han pH 6,5 ~ 8,0; trong qua trinh
san sinh lysine lugng pH khong dbi nhiéu do
lysine c6 tinh kiém nhe [2]. Sy bién thién pH
moi truomg anh hudng dén niang suat lysine
dugc trinh bay & biéu dé 3.
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Biéu do 1. Anh huong cua toc dd lac vong dén nang
suat lysine.
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Biéu dd 2. Anh huong cia nhiét d6 1én men dén
nang suét lysine.
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Biéu do 3. Anh huong cua pH méi truong 1€n men
dén nang suit lysine.
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Biéu d6 4. Anh hudng cua ty 1é glong b sung vao
canh trudmg dén ning suat lysine.

Biéu d6 1 chi ra rang khi tang ché d¢ lic thi
nang sudt lysine tang nhung ché d¢ lic 1m thi
ning suat lysine lai giam. Tir nhimg nghién cinu
Iy thuyét va két qua thyrc nghiém cho thiy & toc
do khudy 200 vong/ phut la phu hop khi lén
men thu nhin amino acid lysine trong phong thi
nghiém. Tién hanh khao sat nhiét d méi truomg
dén ning suit lysine & ché d¢ lic vong 200
vong/ phit thi gidi han nhiét 30 — 40°C lugng
lysine sinh ra thap, véi gii han nhigt tir 20 -
30°C legng lysine sinh ra cao hon dic biét
trong khoang 25 -30°C. B&i ly do dé, chiing toi
tién hanh chia nho giéi han nhiét & cac muc
27°, 28° két qua cho thiy & bang 2.
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Bang 2. Anh hudng ciia ohi¢t do méi trudmg dén
ndng suat lysine

Nhi¢t d0 moi truong 25°C  27°C  28°C  30°C
[l}(—:; -

Luogng lysine (g/1) 7,4 7,96 8,35 4,92

Véi két qua nay, cho thdy & mic 28°C
lugng lysine sinh ra dat 8,35 g/l cao hon cac
mdrc lan can, do d6 chung toi chen nhiét d¢ méi
truong dé 1én men chiing nay la 28°C.

Theo nghién ciru caa chung t6i, ¢ pH ~ 7,0
l4 16i vu cho qua trinh 1én men thu nhin amino
acid lysine. O muac pH 7.5 ~ 8,0 lugng lysine ¢6
giam nhung khong 1ém (biéu db 3). Tir két qua
khao sat ching t6i sir dung pH cua moi truong
Ién men 1a 7,0 cho cac thi nghiém tiép theo
trong dé tai nghién ciu qua trinh 1én men thu
nhan lysine.

Vi nhitng nghién ciru trén day lam tién dé
cho thi nghi¢m khao sat anh hudng cia ty 1¢
gidng bd sung vao canh truorng lén men. Két
qua da chi ra ring, & ty 1¢ gidng 10% bd sung
vao canh truomg cho nang sudt thu nhan lysine
la 16,4 g/l; ty 1§ gidng nay tuong ddi 16n so véi
quy mé nudi cdy trong céng nghiép da cong bd
( < 10%)

Do vay, ¢ budc dau ng,hu.n cuu cac diéu
kién nudi ciy anh huong dén hiéu sut Ién men
thu nhin lysine chung téi da xac dinh dugc cac
di¢u kién 16i wu sau: ché d6 lic 200 rpm/ phat,
nhi¢t do 28°C, pH ~ 7.0, phan tram giéng bd
sung la 10% lugng lysine tich liy trong canh
truong dat 16,4 g/l sau 72 gio 1én men theo me.
Iheo Luong Dirc Phim, (1998) cho biét chung
gidng ¢o kha ning sinh lysine > 15g/1 la diéu
kién dé chon gidng [6], sau budc dau khao sat
thi ching gidng C.glutamicum VTCC — B — 656
dat 16,4g/1 1a co s& dé tién hanh cac nghién ciru
tiép theo.

3.2, Anh leong hai nguon cacbon glucose va
sucrose dén qud trinh lén men

C. glutamicum sinh trudng trén moi truong
c6 nong do dudng cao, thuy phan dudng tao

amino acid lysine, ching str dung ngudn cacbon
chi yéu 1a cacbonhydrate nhu glucose,
sucrose.... Két qua khao sit cho thiy, & hai
ngudn cacbonhydrate, lugng lysine sinh ra déu
tang khi nong 46 duong trong canh trudng tang.
Tuy nhién, néng d6 dudng qua cao giy uc ché
su sinh lysine (biéu dé 5).
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Biéu d6 5. Anh hudng cia hai nguon cacbon glucose
va sucrose dén nang suét lysine.

Nhirng nghién clru trude day, lugng duong
ho sung vio canh tniromg duy tri 6n dinh 12 2 -
3%, va lugng dudmg tong tir 6-12%. O trén
nhiéu ngudn cacbon, C. glutamicum déu cé thé
sinh truong va sinh amino acid lysine, dic biét,
co chat 1a glucose cho hi¢u suét cao hon céc co
chét khac [7-9]. Két qua khao sat di chi ra ring,
& ndng d¢ glucose 10% ning sudt lysine duge
cai thién dang ké 1én dén 21,5 g/l ¢ diéu kién
nudi cdy ti uu. Mat khac, trong nghién ciru san
xudt quy md 16n nhirng co chét thay thé glucose
c6 thé sir dung hi¢u qua la djch chiét bép, mat ri
dudmg, ... Do d6, chung t6i quyét dinh chon
glucose v&i nong do 10% lam co chat bd sung
cung véi dich chiét bap 200g/! thém vao moi
trudng 1én men dé tién hanh thi nghig¢m téi uu
toan phin cac thanh phin méi truémg trong
canh trudng 1én men nham l¢i ich kinh té va
hiéu suat thu lysine cao.
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3.3.70i v toan phan cdc yéu 16 méi truomg lén men

Cac két qua thi nghié¢m t6i uu toan phan cac
yéu té mdi trudng va chi tiéu theo ddi la lugng
lysine sinh ra trong canh truomg dugc bd tri
theo ma trén dudng chéo & bang 3.

Bang 3. Ma trdn t3i vu toan phén va chi tiéu theo doi
la lugng lysine sinh ra

N  (x)) (x2) (x3) (x4) lysine (g/1)
1 + + + + 3,47
2 + + + - 5,53
3 + + - + 6,29
4 + + - - 14,01
5 + - + + 22,71
6 + - + - 14,99
7 + - - + 24,12
8 + - - - 7,49
9 d + + + 17,05
10 - + + - 4,01
11 - + - + 23,25
12 - + - - 14,77
13 - - + + 13,68
14 - - + - 9,66
15 - - = + 7,49
16 - - - - 12,82

Thi nghiém 7 dich ngé (+), glucose (-),
biotin ( ), Urease (+) luqng lysine dat la 24,12
g/l. Tat ca bbn yeu t6 & mic (+) cho lugng
lysine la thap nhét 3,47 g/l trong cung diéu kién
nudi cdy. O mirc (-), lugng lysine tich liy trong
canh truong & muc trung binh 12,82 g/l. Dya
vao s6 liéu théng ké ta phan tich nhimg yéu t6
anh huong dén két qua tdi uu so voi két qua &
tim phuong an theo tiéu chuan Student.

Bang 4. Phén tich thi nghi¢m & tdm phuong an

N u 0 -0 =0
* Yo y Y-y  0°-y)
1 12,05 0,217 0,047
2 11,51 11,84 -0,326 0,106
3 11,95 0,109 0012

3 —0
Z(J"B‘J’ )’ 2
S; =2l ——=0,083 S, =.IEA‘;=O,O72

N, -1 N

Tra bang Student: "'(f)v(n p = 0,001,
f =N,-1=2, rw,(Z) =12,94

Bang 5. So sénh tinh ¥ nghia cia cic hing sé hoi
quy theo tiéu chuan Student

Cac Céchingsd Tinhy Kiém
biénsé  hdi quy nghia dinh
héi quy y nghia
Xo 12,58 175 +

X1 -0,258 -3,591 -

X3 -1,535 -21,35 +

X3 -1,196 -16,63 +

X4 2,174 30,24 +

X2 -3,465 -48,19 +

X3 0,543 7,559 -

X4 '0,353 -4,914 -

X23 -2,337 -32,5 +

Xa4 -0,707 -9,827 =

X34 0,666 9,26 -

X123 0,163 2,268 -

Xi24 -3,560 -49,51 +
X134 -1,073 -14,93 +
X234 0,611 8,504 -
X234 1,209 16,82 +

Ghi chi: +: hiang s6 c¢6 y nghia, -: hing sb
khong y nghia

Viy hé s6 coy nghia la: I = 9

Phuong trinh  hdéi quy «c6 dang:
y=12,58-1,535x, =1,196x, + 2,174x,

Phuong trinh hdi quy chi ra ring khi tang
gia tr] x4 thi phai giam gia tr) x,, x;. Phan tich
nhimg gia trj y nghia tuong thich cia mé hinh
véi thire nghiém theo tiéu chuin Fisher. $6 liéu
kiém dinh sy tuong thich véi thuc nghiém dugc
trinh bay & bang 6.

Bang 6. S6 liéu kiém dinh sy tuong thich véi thuc

nghiém
N ¥ =y (=)
01 31,467 2,797 0,67 0,449
02 5,533 5,297 0,236 0,056
03 6,293 9,591 -3,298 10,87
04 14,01 12,64 1,376 1,893
05 22,71 22,17 0,534 0,285

06 14,99 15,27  -0,28 0,078
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07 24,12 24,46 -0,335 0,113
08 7,489 8,423 -0,934 0,872
09 17,05 16,58 0,479 0,23
10 4,011 5,379 -1,368 1,872
11 23,25 23,91 -0,663 0,44

12 1477 12,17 2,599 6,753
13 13,68 12,69 0,998 0,996
14 9,663 10,9  -1232 1,518
15 7,489 5841 1,648 2,716
16 12,82 13,18 -0,362 0,131
y
Z()‘, _y,') SZ
SP=t  -4182; F=-%=50,57
" N-l s)

Trabang F, (/1. ) voip=0,01;
Si=N-U fr=No- 1, Froo(7,2)=99,35

F < F,, (. f) do do, phuong trinl"n tuong
thich von thuc nghi¢ém. Keét qua lam nén tang
cho thi nghi¢m tdi wu hoa thyc nghiém bfing
phuong phip duong déc nhit, bat dau tir mic
trung tim. Két qua thi nghiém dich ngd 20%,
glucose 8,35%, biotine 1,57mg/l1, Urease 0,74%
duge bd sung vao canh trudong cho nang suét
thu amino acid lysine 12 26,01 g/l ting gip 5 lan
so véi chung gée ban diu. Theo nghién ciru ciia
Ko, Chipley (1984), Kiefer va cong sy (2004)
[5,6] khi ting nong dd glucose va biotine vao
canh truong 1én men thi nang suét lysine duge
car thien. Trong nghién ciru cua chiang t6i, s¢ di
hat ham lugng nay giam la do chang t6i su
dung dich chiét bip bd sung vao méi truomg lén
men. Do vdy, dich chiét bap 1a nguyén liéu pha
hop thay thé mot phan glucose va biotine tinh
khiét, lam giam rat nhiéu chi phi trong san xuat
nhung ning suat vin dat gia tri t5i wu. Theo
I'tan Thi Mai, Nguyén Duy Lim (2008) [10]
cang nghién ciru trén chung C glutamicum
dung ri dudmg trén hé thong 1én men chim suc
khi & nhiét d6 30°C, pH ~ 7.0, dO, = 100% lén
men  "2h thu dugc san lugng lysine va
methicnine 1a 28,1 g/l. V@i nhitng nghién ciru
dat duoc twong ung vai cac két qua hién nay da
cong bd trong nudc.

4. Két luin

Diéu kién t5i wu cia chiung Corynebacterium
glutamicum VTCC-B-656 1én men theo mé thu
nhan amino acid lysine la dich ngdé 20%,
glucose 8,35%, biotine 1,57mg/l, Urease 0,74%,
KH,PO, 0,1%, MgSO, 0,025%, Thiamine
4mg/l, gidng bd sung 10%, pH 7,0, nhiét do
nudi cdy 28°C, lac 200 rpm/ phat, thai gian 1én
men la 72 h lysine thu hoi dat 26,01g/1 ting 5
lan so véi diéu kién nudi cdy ban diu.
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Optimization of fermenting process amino acid lysine by
Corynebacterium glutamicum VTCC - B - 656

Tran Thi Minh Tam, Nguyen Thuy Huong

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

Optimization of fermenting process acid amin lysine by C. glutamicum VICC-B-656 using
Taguchi Methodology. The bacterium produced lysine at maximum rate after 72h with the medium
(w/v): starch corn 20%, glucose 8.35%, Biotine 1.57 mg/l, (NH,),CO 0.74%, KH,PO; 0.1%,
MgS0,.7H,0 0.025%, Thiamine 4mg/! in culture conditions incubation 37°C with of agitation speed
200rpm, medium pH 7.0 and 10% (v/v) starter culture. Under these conditions C. glutamicum VICC-
B-656 was found to produce acid amin lysine at a maximum rate of approximately 26.01 g/l be
improved more 5 folds than before.

Keywords. lysine, Corynebacterium sp., C. glutamicum.



