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TOM TAT

Sinh khéi cua vi khudn Lactobacillus
acidophilus dwoc nghién cuu thu nhdn trong
méi trwong nude chua tau hii bo sung thém cdc
thanh phan dinh dwdng va dwoc t6i wu héa vé
mat sinh khéi dwa trén ma trdn sang loc
Plackett-Burman va thiét ké mé hinh dép vmg bé
mat (RSM) theo phwong dn cdu triic c6 tim
(CCD). Mdt d¢ vi khudn L. acidophilus ban dau
cdy vdo méi truong mede tau hi duge xdc dinh
trong nghién ciru la 10° CFU/mL véi cac thanh
phan b6 sung 17.59% sucrose, 0.37%

(NH4)2SO4 va u o 37°C trong 20h sé cho sinh
khoi khé cao nhdt la 0.73 g/100mL. Ty I¢ twong
d(;ng gitta sinh khéi dwoc tao ra theo thuc
nghiém va sinh khoi theo Iy thuyét toi wu héa la
96.05%, dat 93.58% so véi sinh khéi thu nhdn
dwgc trén moi truong MRS. Voi ty 1¢ nay thi mé
hinh t6i wu héa cdc yéu té anh hieong dén sinh
khoi L. acidophilus trén méi triong miede chua
tau hii ¢6 thé dp dung vao thiee té dé san xudt
sinh khéi vi khudn L. acidophilus nham ting gid

tri kinh té va giam thiéu 6 nhiém méi truong.

Tir khoa: Lactobacillus acidophilus, Plackett-Burman, RSM-CCD.

1. MO PAU

Vi khuén Lactobacillus acidophilus tir 1au da
duoc biét dén 1a mot ching vi khuan c6 hoat
tinh probiotic cao. L. acidophilus gin vao thanh
rudt, phat trién va chong lai vi khuan giy bénh
nho vao co ché tiét cac chit co tinh khang

khuan, tac dong khang enterotoxin va kich thich

hé mién dich, canh tranh vi tri bAm dinh voi cac
vi khuén gy hai va lam thay déi pH duong rudt
[1]. Viéc thu nhan sinh khdi cua L. acidophilus
cho hiéu suit cao thuong dugc tién hanh trén
moi treong MRS, day 1a moi truong chuyén biét
cho hau hét vi khuén lactic. Tuy nhién, dé phuc

vu cho viéce san xuat sinh khoi theo quy mo cong

Trang 60



TAP CHi PHAT TRIEN KH&CN, TAP 17, SO K4-2014

nghiép thi nhirg méi truong thu nhan sinh khéi
L. acidophilus véi gia thanh thap dang duoc chu
trong nghién ciru nhim lam ting gia tri kinh té
trong san xuét sinh khéi vi sinh vat. Da c6 nhiéu
nghién ctru thu nhan sinh khdi vi khuan L.
acidophilus trén nhitng moéi truong 1€n men co
gia thanh ré nhim muc dich tiét kiém chi phi
trong san xuat sinh khéi L. acidophilus [2].

Nudc chua tau hii 1a chat thai ctia qua trinh
san xuét tau hii nhung lai 1 mot moi trudong giau
dinh dudng cho sy phat trién cua vi sinh vat [3].
Vi thé, trong nghién ctru nay, ching toi dé xuit
nghién ctu thu nhan sinh khdi vi khuan L.
acidophilus trén méi truong nudc chua tau hi
v6i muc dich tim ra méi truong san xuét sinh
khdi vi khudn véi gia thanh thap co thé 4p dung

vao quy md san xuét 16n.
2. VAT LIEU VA PHUONG PHAP
2.1. Gibng vi sinh vt

Gidng vi sinh vat duoc sir dung trong nghién
ctru nay 1a giéng vi khuan L. acidophilus ¢ hoat
tinh probiotic cao dugc phén 1ap va chon loc tur
thuc pham 1én men lactic va da dwoc giai trinh
tu 16S rDNA tai cong ty Nam Khoa Biotek xac
dinh 1a gidng L. acidophilus c6 d6 twong dong
100% voi gidng L. acidophilus c¢6 ma sb
AB911464.1 duoc luu trit 1y lich gidng trong co
s¢ dir liéu NCBI.

2.2. Méi truwong nhén giéng va 1én men

Trong nghién ctru nay chung toi st dung moi

truong thu nhan sinh khéi 1a méi truong nude

chua tau hil thu nhan tai co s& san xuat tau hi
Hai Tan — phuong Xuan Khanh, Q. Ninh Kiéu,
TP. Cin Tho.

Vi khuan L. acidophilus dugc giit gidng
trong moi truong chuyén biét cho vi khuin
lactic 1a MRS (Man Rogosa Sharpe), sau d6 viéc
thu nhan sinh khdi s& dugc nghién ciru trén moi
truong nudc chua tau hii va 1an luot bo sung cac
yéu t6 dinh dudng 1a sucrose, (NH4)2SO4
(ammonium KH>POs  (Kali

phosphate).

sulfate) va

Thanh phan hoéa hoc clia mdi truong nude
chua tau hii dugc phan tich gdm c6 0.9% NHs*
va 1.5% PO4>.

2.3. Phwong phap quy hoach thuc nghiém

2.3.1. Khio st cac yéu td anh hwéng dén sinh
khéi L. acidophilus.

Céc yéu t6 anh huong dén qué trinh tao sinh
khdi cua ching L. acidophilus duoc khao sat
don yéu t6 trong méi truong nudc chua tau hi.
Cbo 6 yéu td dugc lua chon dé khao sat theo thit
tr 1a mat do giéng ban dau, nhiét do nudi céy,
thoi gian nudi cay, nong do sucrose, ndng do
(NH,);SO, va ndng d6 KH,PO, duoc bd sung
vao dich nuéi cdy. Trong d6 cac thi nghiém
khao sat vé mat do giéng, nhiét d6 va thoi gian 0
dugc thyc hién trén moi truong nude chua tau
hii khéng b sung thém cac yéu t6 dinh dudng.
Céc yéu t6 khao sat trudc theo thur tu s& 1a tién
dé cho cac khao sat tiép theo. Pham vi khao sat

clia timg yéu t6 duogc trinh bay trong bang 1.
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Bang 1. Pham vi khéo sat cta cac yéu tb

Véu t6 Mat d6 gidng Nhiét do Thoi gian | Sucrose | (NH4):SOs | KH:PO,
(log CFU/mL) (°O) (h) (%) (%) (%)
3 25 12 5 0.3 0.1
Pham vi 4 30 24 10 0.5 0.3
khio 5 35 36 15 0.7 0.5
sat 6 40 20
7 45 25

2.3.2. Xiay dung ma trin Plackett-Burman
sang loc cac yéu td

Dé xé4c dinh dugc cac yéu td anh hudng va
mirc 46 anh hudng cua timg yéu td dén sinh
khéi vi khuan L. acidophilus, ma tran sang loc
Plackett-Burman [4] dugc thiét ké dua trén két
qué khao sat cac yéu té anh huong dén sinh khi
vi khuén L. acidophilus.

Trong ma tran Plackett-Burman, 6 yéu té

duoc dua vao sang loc 1a mat do giong ban dau,

nhiét d6 nudi cdy, thoi gian nudi cy, nong do

sucrose, néng do (NH4)SOs va ndng do
KH,PO, dugc nghién ctru véi 2 muc d¢ 1a thap
nhét (-1) va cao nhét (1) tmg voi cac pham vi
khao sat dugc thuc hién trong tdi wu hoa don
yéu t6 (bang 1). Ma trén 12 thi nghiém (bang 2)
dugc xdy dung dé sang loc cic yéu t6 quan
trong anh huong dén sinh khdi vi khuan L.
acidophilus. Céac yéu t6 duoc sang loc cho d¢ tin
cdy cao (p < 0.05) s& duoc dua vao md hinh t6i
ru hoa st dung phuong phap dép ung bé mat
theo phuwong an ciu trac co tam (RSM-CCD).

Bang 2. Ma tran Blackett — Burman mi héa cac yéu to

Thirty | Matdo gidng | Nhiétddo | Thoigian | Sucrose| (NH4)2S04 | KH2PO,
TN (log CFU/mL) (°C) (h) (%) (%) (%)
1 1 1 1 1 1 -1
2 -1 1 -1 -1 1 1
3 1 -1 1 -1 1 1
4 -1 -1 1 1 1 1
5 -1 1 1 1 -1 -1
6 -1 1 1 -1 -1 1
7 -1 -1 -1 -1 -1 -1
8 1 -1 -1 1 -1 1
9 -1 -1 -1 1 1 -1
10 1 -1 1 -1 -1 -1
11 -1 1 -1 1
12 -1 -1 1 -1
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2.3.3. Ké hoach thye nghiém RSM-CCD

Sau khi sang loc bang ma tran Plackett-
Burman, cac yéu td 6 do tin cay p < 0.05 dugc
lua chon dé dua vao thuc nghiém tdi wu hoa
RSM-CCD va duoc nghién ctru ¢ 5 murc (-2, -1,
0, +1, +2) trong CCD 28 thi nghiém [5] (bang
3). Theo d6, tdm thyc nghiém dugc xac dinh
thong qua qua trinh sang loc bang ma trdn

Blackett-Burman dugc goi 1a muc 0, cac mirc -
2, -1, 1, 2 1a cac budc nhay tir tim di dan dén
mirc thap nhat va cao nhét trong pham vi nghién
ctru ctia mdi yéu td.

Sb lidu dugc phan tich bang chuong trinh
Stagraphics Centurion XV.I [6]. Tir két qua
phéan tich x4c dinh diém t6i wu ciia cac yéu td
cho sinh khéi L. acidophilus dat cuc dai.

Bang 3. Bang ma hoa cac yéu té theo mo hinh RSM-CCD

Thir tu Yéu t6 Thir tu Yéu to
TN X1 | Xo| Xs| Xa| Xs ™ Xi | Xo| Xz | Xa| Xs
1 1 1 -1 1 -1 15 2 0 0 0 0
2 1 -1 1 -1 1 16 0 0 0 2 0
3 -1 -1 1 1] -1 17 0 0 2 0 0
4 0 -2 0 0 0 18 -1 1 -1 -1 -1
5 1 1 1 1 1 19 -1 -1 -1 -1 1
6 -1 -1 1 1 1 20 0 0 0 0 2
7 1 1 1] -1 1 21 -1 1 1 1 -1
8 1 1 1 1] -1 22 0 0 0 0 -2
9 0 0 0 -2 0 23 -2 0 0 0 0
10 0 0 -2 0 0 24 1 -1 -1 1 1
11 -1 1 -1 1 1 25 -1 -1 -1 1 -1
12 -1 1 1 -1 1 26 0 2 0 0 0
13 1 o I A R O 27 0 0 0 0 0
14 1 -1 1 1 -1 28 0 0 0 0 0
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2.4. Quy trinh thwe nghiém

Moi truong nudc thai tau hii

B sung céc thanh phan theo céc gia tri khao sat bing ma tran
thuc nghiém Blackett-Burman va RSM-CCD

¢

Hép thanh tring

v

Chung gidng vi khuén L. acidophilus theo céc gia tri da dugc xdy dung bang
ma tran thuc nghiém Blackett-Burman va RSM-CCD

¢

Nuoi u voi cac gia tri nhiét do va thoi gian theo mo6 hinh ma tran
thuc nghiém Blackett-Burman va RSM-CCD

Phan tich két qua sau 1én men biang phin mém Stagraphics Centurion XV.I

3. KET QUA VA THAO LUAN

3.1. Téi wu héa tirng yéu to6 anh hwéng dén
sinh khéi L. acidophilus

Sy sinh trudng va phat trién cta vi sinh vat
phu thudc rat 16n vao cac yéu t6 dinh dudng va
diéu kién nuoi cdy. Trong nghién ciru nay, sinh
khéi L.acidophilus dwoc thir nghiém nghién ciru
trén moi truong nude chua tau hii dé khao sat vé
diéu kién nudi cdy va diéu kién dinh dudng.

Kha nang ting sinh ctia L. acidophilus dugc
danh gia théng qua anh huéng ciia mat do gidng
ban dau dén mat do L. acidophilus sau 24h nuéi
céy & 37°C. Két qua thu dugc mat do L.
acidophilus sau khi nudi cdy la 8 - 9 log
CFU/mL khi nuéi cdy voi mat do gidng ban du
3 - 7 log CFU/mL. Diéu nay cho thay v&i moi
truong nudc chua tau hit don thudn thi L.
acidophilus van co thé sinh truong va phat trién.
Két qua nay la kha cao so véi mat do L.
acidophilus cua méi truong MRS dbi chimg 1a 9
log CFU/mL va két qua nay ciing da khing dinh

lai két luan coa Inoue khi nghién cuu vé& moi
truong nudc chua tau hii [3]. Do d6 moéi truong
nude chua tau hii hoan toan c6 thé st dung dé
san xuét sinh khdi vi khuan L. acidophilus.

Véi yéu té khao sat trude 1a tién dé cua yéu
t6 khao sat sau, cac gia tri t6i uvu don yéu té da
duoc xé4c dinh tai cac diém co gia tri sinh khéi
khd cao nhat trong timg yéu t6 khao sat. Voi
100mL dich nuéi ciy thi sinh khéi kho cia L.
acidophilus dat dugc cao nhét 1a 0.33g sau 24h
nudi cdy. Sinh khdi cao nhit thu dwoc 1a 0.42g
khi nhiét d6 nudi cdy la 35°C. Vi ndng do
sucrose bd sung 15% thi sinh khdi thu dugc 1a
0.54g, khi bd sung thém 0.5% (NH4),SO, thi
sinh khdi thu duge 14 0.59g, sinh khdi dat cao
nhét 1a 0.63g khi tiép tuc bo sung 0.3% KH,PO,
vao méi trudng nudi cdy. Nhiét do va thoi gian
thich hogp cho viéc thu sinh khéi L. acidophilus
duoc xac dinh trong thi nghi€ém nay phu hop voi
két qua nghién ctu cia Tomas va cong sy

(2003) [7].
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T két qua vé sinh khbi vi khuén L.
acidophilus thu dugc sau timg khao sat cho thay
tat ca cac yéu to da khao sat déu c6 anh hudng
nhat dinh dén sy hinh thanh sinh khéi L.
acidophilus. Do d6 cac yéu té nay tiép tuc dugc
nghién ciru sang loc bing mé hinh Blackett-
Burman dé tdi wu héa cac diéu kién thu nhéin
sinh khéi bang phuong phap RSM-CCD.

3.2. Ma tran Plackett-Burman trong sang loc
ciac yéu t6 anh hwéng dén sinh khéi L.
acidophilus

Sang loc cac yéu t6 anh huong 1a mot budc

quan trong trong quy hoach thuc nghiém khi cé
nhiéu yéu t6 dong thoi tac dong lén ddi tugng
nghién ctru. Qua trinh sang loc giup xac dinh
cac yéu td thuc su co tac dong manh dén ddi
tugng nghién ctru, loai bo cac yéu td khong anh
hudng hodc it tic dong nhim don gian hoa tién
trinh nghién cuu.

Két qua sang loc 6 yéu té anh huong theo ma
tran Plackett-Burman dua vao sinh khéi L.
acidophilus (bang 4) dugc phén tich phuong sai
(ANOVA) dé xac dinh cac mirc anh huong va
d9 tin cay (bang 5).

Biang 4. Ma tran Blackett — Burman sang loc cac yéu to

Thir ty Matdo giong Nhi¢t do T%lbi Sucrose | (NH4)2S04| KH2PO4 Sir?h khé_i
™ ’ (log ¢0) gian ) ) o) L. acidophilus
CFU/mL) (h) (g/100mL)
1 7 45 24 25 0.7 0.1 0.63
2 3 45 12 5 0.7 0.5 0.51
3 7 25 24 5 0.7 0.5 0.43
4 3 25 24 25 0.7 0.5 0.38
5 3 45 24 25 0.3 0.1 0.54
6 3 45 24 5 0.3 0.5 0.48
7 3 25 12 5 0.3 0.1 0.31
8 7 25 12 25 0.3 0.5 0.41
9 3 25 12 25 0.7 0.1 0.37
10 7 25 24 5 0.3 0.1 0.41
11 7 45 12 25 0.3 0.5 0.59
12 7 45 12 5 0.7 0.1 0.56
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Bang 5. Muc d6 anh hudng va do tin cdy cuia cac yéu to sang loc

Yéu td Mtc d6 anh huong (E) Do tin cay (p)
Mat d6 gidng ban dau 0.2750 0.0002
Nhiét d6 (°C) 0.1667 0.0000
Thoi gian (h) 0.0200 0.0409
Sucrose 0.0367 0.0040
(NH4)2SO4 0.0233 0.0241
KH2PO,4 -0.0033 0.6672

Két qua phan tich ANOVA cho thay 6 yéu to
dugc nghién ctru déu c6 tac dong nhat dinh dén
sy hinh thanh sinh khéi coa vi khudn L.
acidophilus. Yéu t6 c¢6 anh huong manh nhat
dén sinh khéi vi khuan L. acidophilus 1a mat do
gidng ban dau, tiép theo 1a nhiét do nudi cay,
ndng do6 sucrose, nong dd (NH,),SOq, thoi gian

nudi cdy va cudi cung 1a nong d6 KH2PO,.

Trong 6 yéu t khao sat, c6 5 yéu té co gia
tri d tin cay p < 0.05 that sy tdic dong manh dén
sinh khdi vi khuan L. acidophilus 1a mat do
gidng ban diu, nhiét do nudi cy, thoi gian nudi
cdy, ndng d6 sucrose va nong do (NH4)2S04. So
sanh vé muc d6 anh huong, yéu td mat do giéng
va nhiét d6 1a c6 anh hudong 16n nhét, 3 yéu t6
con lai ¢c6 mic anh huong twong duong nhau.
Do @b, ca 5 yéu td trén duge dwa vao méd hinh
t6i wu héa RSM-CCD dé tim ra diém t6i wu cho
sinh khéi vi khuan L. acidophilus cuc dai.

Vay, ¢6 5 yéu td duoc dua vao mo hinh tdi
vu héa RSM-CCD 1a mat d6 giéng vi khuan L.
acidophilus ban dau, nhiét d6 nuéi cdy, thoi gian
nudi cdy, ndéng do sucrose va ndng do
(NH,)2SO,. Céac yéu té nay dugc lan luot ky

hiéu 1a Xy, Xo, X3, X4, X5 trong mo6 hinh thuc

nghiém toi uu hoa.

3.3. Mé hinh RSM-CCD tdi wu hoéa cac diéu
kién thu nhan sinh khéi vi khuin L.
acidophilus

Mo hinh RSM-CCD dugc dung nhu 1a mét
mo hinh tién doan lwong sinh khéi vi khuéan L.
acidophilus dugc sinh ra. Tir m6 hinh nay chiing
ta c6 thé xac dinh diém tSi wu cho gia tri sinh
khéi vi khuan L. acidophilus cyc dai.

Két qua phan tich sinh khdi thuc nghiém
theo mé6 hinh RSM-CCD (bang 6) dugc phan
tich va danh gia muc anh huong va do tin cay
(bang 7) dé xac dinh phuong trinh hdi quy cia

mo hinh thyc nghiém.
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Bang 6. Két qua t6i wu hoa theo phwong phap RSM-CCD

Thit 4 Yéu td Y Sinh khéi L.acidophilus Y Sinh khéi L.acidophilus
™ Xi | Xo | Xs| Xa| Xs (g/lOOm.LA) (gllAOO,m X
Thuc nghiém M6 hinh
1 6 40 12 | 20| 0.2 0.59 0.579375
2 6 30 24 | 10 | 04 0.54 0.539375
3 4 30 24 | 10 | 0.2 0.25 0.246875
4 5 25 18 | 15| 0.3 0.29 0.272917
5 6 40 24 | 20| 04 0.68 0.666875
6 4 30 24 | 20| 04 0.55 0.551042
7 6 40 12 | 10| 04 0.58 0.570208
8 6 40 24 | 10| 0.2 0.57 0.552708
9 5 35 18 5 0.3 0.35 0.364583
10 5 35 6 15 | 03 0.39 0.391250
11 4 40 12 | 20| 04 0.57 0.561875
12 4 40 24 | 10 | 04 0.54 0.525208
13 6 30 12 | 10| 0.2 0.28 0.281875
14 6 30 24 | 20| 0.2 0.51 0.508542
15 7 35 18 | 15| 0.3 0.68 0.691250
16 5 35 18| 25| 0.3 0.61 0.617917
17 5 35| 30| 15| 03 0.62 0.641250
18 4 40 12 | 10 | 0.2 0.24 0.227708
19 4 30 12 | 10 | 04 0.18 0.184375
20 5 35 18 | 15| 05 0.65 0.656250
21 4 40 24 | 20| 0.2 0.56 0.544375
22 5 35 18| 15| 01 0.38 0.396250
23 3 35 18 | 15| 0.3 0.37 0.381250
24 6 30 12 | 20| 04 0.55 0.556042
25 4 30 12 | 20| 0.2 0.17 0.173542
26 5 45 18 | 15| 03 0.53 0.569583
27 5 35 18 | 15| 0.3 0.68 0.673750
28 5 35 18 | 15| 0.3 0.69 0.673750
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Bang 7. D tin cay cta cac yéu to toi uu

Yéutd | Mirc do anh huong | Do tincay | Yéutd Mirc d6 anh huong | Do tin cdy
X1 0.0639 0.0033 | X2 X, -0.0172 0.0005
Xz 0.0431 0.0216 | X2 X3 -0.0138 0.0760
X3 -0.1775 0.0073 | X2 X4 -0.0206 0.0760
Xa -0.0419 0.3943 | X2 Xs -0.0275 0.0042
Xs 0.0613 0.0750 | X3 X3 -0.0738 0.0004
X1 X1 -0.0228 0.0001 | X3 Xq -0.0375 0.1005
X1 X2 -0.0088 0.0330 | X3 Xs -0.0225 0.1325
X1 X3 0.0013 0.8553 | X4 Xq -0.2841 0.0000
X1 X4 -0.0056 05881 | XaXs -0.0563 0.0251
X1 Xs -0.0125 0.1005 | X5 Xs -0.0787 0.0002

Két qua phan tich ANOVA xac dinh cac
bién doc 1ap ciia phuong trinh hdi quy trong mé
hinh thyc nghiém gdm céc yéu t6 trong bang 4
¢6 do tin cay p < 0.05. Phwong trinh hdi quy ¢
dang: Y = -6.90479+ 0.11125X; + 0.0899167X4
+ 4.45Xs -0.000916667X:1X3 - 0.0007X1Xs-
0.000625X,X3-0.001375X12-0.002525X?-
0.00109375X5?-0.001825X42-3.6875Xs2.

Hé s6 hdi quy (R?) tinh duoc 1a 0,993144
cho théy cd 99,3144% sb lidu thuc nghiém
tuong thich véi s lidu tién doan theo mé hinh.
Theo Castillo (2007), gia tri R2 > 0.75 thé hién
md hinh dugc xay dung tuwong thich véi thuc
nghiém [5]. Piéu nay nghia 14 c¢6 sy twong quan
rat chit ché gitra cac yéu td thi nghiém va su tao
thanh sinh khdi L. acidophilus, diéu nay khing
dinh tinh chinh x4c cia md hinh va su ton tai
ctia diém tdi uu.

Phuong trinh hdi quy cho thiy mat d6 gidng
ban dau, ham lugng (NH.),SOs va nong do

sucrose tac dong tich cuc dén sy hinh thanh sinh
khdi cuia L.acidophilus. Cac gia tri nay cang cao
thi sinh khéi thu nhan dwoc cang nhiéu. Tuy
nhién, khi mat d6 vi sinh vat ciy vao méi trudng
quéa 16n thi din dén viéc thiéu hut ngudn dinh
dudng sau mot khoang thoi gian nudi cdy nén vi
sinh vat chi ting 1én vé& s6 lwong dén mot giai
doan s€ dung lai. Ngoai ra, vi sinh vat ¢ nhu
ciu vé dinh dudng ¢ mirc d6 vira du trong qua
trinh phat trién. Nén khi ting ham luong dinh
dudng vuot qua mot gidi han nhét dinh thi hoat
tinh enzyme s& giam do co chit tao ap luc lén
qué trinh sinh tong hop enzyme, dong thoi co
chat tang trong khi nang luc tiét tdi da khong d6i
cling 1am hoat tinh enzyme giam nén sinh khéi

tao ra s€ giam.

Nhiét d6 va thoi gian lén men cling anh
huong rat 1on dén sy sinh truéng va phat trién
ctua L. acidophillus. Trong khoang khao sat tir
25 - 45°C, khi nhiét 46 ting cang cao va thoi
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gian khao nudi cdy cang dai thi sinh khdi thu
nhin dugc cang giam. Do L. acidophillus 1a
chung vi khudn ua 4m nén nhiét d6 thich nghi
t6t nhat 1a 25 - 35°C. Khi nhiét 6 khao sat ting
lén quéa cao 40 - 45°C thi sy sinh truong phat
trién cua ching s& trc ché do qua trinh trao dbi
chét bi han ché nén sinh khéi tao ra it. Thoi gian
nudi cdy qua lau thi ngudn dinh dudng bi can
kiét dan nén sinh khéi ciing giam.

Tir két qua thuc nghiém cho thiy tat ca cac
yéu t6 dugc khao sat déu co anh huong manh
dén sy hinh thanh sinh khéi cua L. acidophilus
véi cac mirc d§ khac nhau tuy thudc vao tung
yéu té cu thé. Biéu d6 bé mat dap ung (hinh 1a,
hinh 1b, hinh 1c) thé hién sy tuong tic ciia timg
cdp yéu t6 va tir biéu do nay c6 thé xac dinh
dugc gia tri tdi vu cua timg yéu t6 1am cho ham

dap tng cuc dai.
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Hinh 1. Mat dap ung cua sinh khdi L.
acidophilus theo cac cap yéu té anh huong

(a) nhiét do va thoi gian, (b) mat d¢ gidng va
sucrose, (c) mat do giéng va thoi gian

Tir cac bé mit dap umg chung t6i dy doan toa
do diém tbi wu ciia cac yéu td khao sat cho gia
tri sinh khdi cuc dai 1a 0.760995 g/100mL véi
mat d6 gidng ban diu 106 CFU/mL, 17.59%
sucrose, 0.37% (NH4)2S04, thoi gian nudi ciy
20h va nhiét d6 nudi ciy 1a 37°C. Thir nghiém
mé hinh tai cac diém co gia tri tdi uu chung t6i
da thu duogc két qua cyc dai 1a 0.73g/100mL, dat
d6 twong dong so voi md hinh 1a 96.05%. Két
qua nay cao hon két qua nghién ctu cia
Goderska (2008) khi nghién ctru thu nhan sinh
khéi trén moi truong lactose va sucrose la
0.587g/100mL, cao hon luong sinh khdi vi
khuan L. acidophilus thu nhan trén méi truong
fructose — oligosaccharide 1a 0.625g/100mL cao
gan bang v6i sinh khdi thu nhan trén méi truong
MRS d6i ching 1a 0.748g/100mL (hiéu sut
97.59%) [2]. Piéu nay chung to ring mé hinh
tdi wu chung t6i tim dugc 18 mdt md hinh cho

hiéu suét thu sinh khéi cao.

Nhu vay, sinh khdi vi khudn L. acidophilus
thu nhén trén moi truong nude chua tau hii da
dugc t6i uu hoa bang mé hinh RSM-CCD cho
két qua sinh khdi tao ra cao hon sinh khéi thu

nhadn trén moi truong hém rugu, moéi truong
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hém rugu bd sung nudc chua tau hii va moi
truong stra dau nanh la nhiing moéi trudng co6 gia
thanh thip dwoc nghién ctru véi myc dich giam
chi phi dau tu san xuat sinh khéi vi khuan L.
acidophilus. Pong thoi hiéu suat thu nhan nay
dat 97.59% so v6i sinh khéi tao ra trén moi
truong MRS, ddy 1a mot hidu suét rat cao giira
hai méi truong cé gid thanh chénh 1éch lon. Do
d6 san xuit sinh khdi vi khudn L. acidophilus
trén moi truong nay s€ mang lai loi ich 16n la
vira tiét kiém duoc chi phi dau tu vao moi
truong nudi cdy trong san xuat sinh khéi vi
khuan, dong thoi lai gop phan lam giam thiéu 6
nhiém moéi truong do tan dung dugc ngudn chét
thai tir qua trinh san xuét tau hii. Vi vdy mé hinh
t6i wu nay c6 thé ap dung vao thyc té dé thu
nhan sinh khéi vi khuan L.acidophilus.

4. KET LUAN

Véi muc tiéu t6i uu héa cac yéu té anh
huéng dén sy hinh thanh sinh khéi cta vi khuan
L.acidophilus, chang t6i da st dung phuong
phap quy hoach thuc nghiém sang loc céc yéu t6
anh huong dén sinh khdi vi khuan bang ma tran

thuc nghiém Plackett-Burman va x8y dung mo
hinh ti uu hoa theo phuong phép dép ung bé
mit bang phuong 4n ciu triic ¢6 tim RSM-
CCD. Véi phuong phap nay chung to6i da thu
nhdn dugc gia tri sinh khdi cuc dai 1a 0.73
9/100mL tai cac gia tri ty 1& giéng L.acidophilus
la 10° CFU/mL, 17.59% sucrose, 0.37%
(NH4)2S04, thoi gian thu nhéan sinh khi 1a 20h
va nhiét do nudi cdy la 37°C. Két qua thu nhan
sinh khéi trén méi trudng nude chua tau hii cao
hon céc két qua tdi uu hoa trén mot sé modi
truong c6 gia thanh thip khiac da dwoc nghién
ctru va dat hiéu sudt thu nhan so véi moi truong
MRS 12 93.58%. Ap dung mé hinh téi vu héa
ndy vao san xudt sinh khbéi vi khuan
L.acidophilus trén mo6i truong nudce chua tau hit
¢6 ¥ nghia rat quan trong trong viéc giam chi phi
san xudt va gia thanh san pham, va c6 ¥ nghia
tich cuc trong viéc giam thiéu 6 nhiém méi
truong do nudc thai tau hil gy ra.

Loi cam on: Nghién cuu nay dwoc tai tro boi Dai
hoc Quéc gia Thanh phé H6 Chi Minh (PHQG-
HCM) trong khuén khé dé tai ma sé C2014-20-14
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Plackett-Burman matrix and response surface
methodology-central composite design for
optimization of Lactobacillus Acidophilus biomass

production

e Ly Huynh Lien Huong
e Nguyen Thuy Huong

University of Technology, VNU-HCM
ABSTRACT

Biomass of Lactobacillus acidophilus was
optimized in the tofu wastewater medium by
Plackett-Burman matrix and Response surface
methodology — Central composite design (RSM-
CCD). The highest biomass was 0.73 g/100mL
at 105 CFU/mL of initial density of L.
acidophilus in tofu wastewater medium, with
0.37% (NH4).SOs and 17.59% sucrose. L.
acidophilus produced maximum value of

biomass after 20 hours of incubation at 37°C.
There was a similar proportion at 96.05% in
comparison to experimental value and
optimization theory, approximatly 93.58% L.
acidophilus biomass in MRS medium. As a
result, optimization model could be applied in
biomass production of L. acidophilus to enhance
comercial value and  contribute to
environmental protection.

Keywords: Lactobacillus acidophilus, Plackett-Burman, RSM-CCD.
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