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TOI UU QUA TRINH NUOI CAY THU SINH KHOI
LACTOBACILLUS CASEI TREN MOI TRUONG MRS CAl BIEN
Pao Thi My Linh — Nguyén Hai Nam — Nguyén Thi Quynh Mai
Trirong Pai hoc CoNg nghiép thuc phdm TP.HCM

TOM TAT

Lactobacillus casei 1a loi khudn duwroc iing dung trong nhiéu link vuc, Vi vdy nhu cau sir
dung sinh khéi cia vi khuan nay 1 rat lén. Trong nghién cizu ndy, qua trinh nudi cay thu sinh
khoi Lactobacillus casei trén méi truong MRS cdi bién dwoC t6i wu bang phwong phdp quy
hoach thic nghiém. Thanh phdan glucose trong méi trieong MRS duwoc thay thé bang dich
chiét diza nhw mét nguon cung cdp cacbon cling véi mét sé vitamin va khoang chdt can thiét
cho vi khudn dé giam gia thanh san pham. 11 yéu té anh hwong dén hrong sinh khoi duoc
sang loc bang phwong phdp Plackett — Burman va chon ra 3 yéu to ¢6 anh huong nhiéu nhat.
Bang phirong phap leo doc Box — Wilson, diéu Kién téi wu dirge xdc dinh bao gom: dich chiét
dira 55% (v/v), cao nam men 47,5 (g/L) va ty 1¢ giong 9,5% (v/v). Két qua cho thay mdt dé té
bao Lactobacillus casei sau 18h nudi cdy trong méi truong cdi bién t6i wu la 9,280 Log
(CFU/mL), so véi trong mai trieong MRS broth la 9,178 Log (CFU/ml).

Tir khoa: Lactobacillus casei, téi wu héa, sinh khéi,
probiotics, MRS, Plackett — Burman.

1. MG PAU sung loi khuan, thirc an chan nudi co6 bd

Probiotics Ia nhiing vi sinh vat séng c6  Sung probiotics nham han ché viéc sit dung
anh husng tét dén vat chu bang cach giop ~ ¢ac chat khang sinh, giam tac dong den con
can bang hé vi sinh vat duong rust (Michail ~ nguoi. Viec tan dung cac nguyén ligu re
S, 2005). Phan lén cac ché pham probiotics  tien thay thé mot phan hay hoan toan cho
la cac vi khuan lactic nhu Lactobacillus ~ moi truong MRS dé nudi cay thu nhan sinh
acidophilus, Lactobacillus casei, Bifido- ~ khoi probiotics s& gop phan giam bét gia
bacterium longum... Probiotics giGp hoan  thanh san pham. Mot so nghién ciru cho
thién hé tiéu hda, khang céc vi khuan gay  thay rang dich ca rot dugc st dung lam co
bénh théng qua cac chét khang khuan (acid, chat kha thi cho san xuat sinh khéi bén
bacteriocins, H,0,...), ting cuong hé théng  chung vi khuan Lactobacillus acidophilus,
mién dich, giam cholesterol trong méau,  Lactobacillus casei, Lactobacillus delb-
khic phuc hién twong khdng dung nap  rueckii, Lactobacillus plantarum (Yoon et
lactose, giam tiéu chay.... al., 2005); bot cha 1a duoc sir dung thay thé

Do nhitng tinh nang hitu ich trén nén  gluocose trong moi truong MRS nhu la
sinh khéi probiotics dd va dang dwoc quan  nguon cachon ré tién dé nudi cy thu sinh
tdm nghién ciu dé ung dung rong rdi trong  khéi Lactobacillus casei ATCC 334 nhim
viéc san xuit cac loai sita 1én men c6 bd  giam gia thanh san pham (A.Shahravy et al.,
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2012); moi trudng dich chiét dira duoc sir
dung dé nuéi cdy Lactobacillus delbrueckii
cb dinh trong hat canxi alginate dé san xuat
acid lactic (Dr Roslina Rashid, 2008).

Mot qua trinh nudi cdy thuong bi anh
huong boi nhiéu yéu té khac nhau nhu cac
diéu kién nubi cdy va thanh phan dinh
dudng caua méi trudng. Viée tdi wu cac yéu
t6 s& gitp ting ning suat san pham (Lim,
C.H et al., 2007). Cach don gian dé thuc
hién viéc ti vu 1 tdi wu ting yéu té trong
khi gitr nguyén céc yéu t6 khac, tuy nhién
cach thuc hién nay ton thoi gian va khong
xac dinh duoc su tac dong dong thoi gitra
céc yéu td, do d6 phuong phap quy hoach
thuc nghiém duoc &p dung cho viéc téi wu.

Trong nghién cau nay, qué trinh nudi
cay Lactobacillus casei duoc téi wu trén
moi truong MRS, véi glucose dugc thay
thé bang dich chiét dia nhu mot ngudn
cung cdp cacbon dong thoi bd sung cac
vitamin, mudi khoang can thiét cho vi sinh
vat phat trién dé thu nhan sinh khéi va loai
bo di cic thanh phan ciing nhu yéu tb
khong anh huong nhiéu dén lugng sinh
khoi dé tiét kiém hoa chét, thoi gian.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CcUU

Chang vi sinh vgt: Lactobacillus casei
(bo suu tap gidng probiotic caa Bo mén
Cong nghé sinh hoc, truong BDH Cong
nghiép Thuc pham TP HCM) dugc phan lap
tir hat Kefir va dinh danh bang phuong phap
rDNA 16s, giir giéng trén moi trudng MRS-
agar & 4°C va trong glycerol 10% & -18°C.

Chudn bi méi trwong nudi cay: Dua
got vo, ép lay dich, loc, dun soi 5 phat, dé
ling va tiép tuc loc dé lay dich trong. Sir
dung thanh phan co ban caa MRS-agar, bo
sung dich dtra va thiét ké cac méi truong
khac nhau dé nudi cay Lactobacillus casei
thu sinh khéi & 37°C.
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Xdc dinh mgt té bao: Tién hanh dung
duong chuan thé hién méi quan hé tuyén
tinh gitra mat do té bao va gia tri Dgoonm
(Michail S, 2005). Vi sinh vat dugc tang
sinh trong moi truong MRS broth, sau do
duoc pha lodng ¢ cac ndng do6 va thoi gian
khac nhau, tién hanh do ODgoonm (A) bang
may SP-3000 nano va trai dia trén moi
truong MRS agar u & 37°C, 48 gio sau do
tién hanh dém khuan lac (CFU). St dung
phan mém Excel caa Microsoft dé xur ly s6
lieu, két qua dudng chuan:

Log(CmL:Jj =1.9791+8.2389

O cac thi nghiém xac dinh mat do té
bao, tién hanh do OD sau khi két thdc thoi
gian nudi cay, dwa vao duong chuan dé suy
ra mat do té bao.

Xdc dinh ham lwong dwong: Ham
luong duong trong dich chiét tir qua dta va
cui dua dugc dinh lugng dua trén phuong
phap DNS (dinitrosalicylic acid). Phuong
phap DNS nay dya trén co s& phan tng tao
mau gitta duong khu véi thudc tha
dinitrosalicylic acid. Cuong d¢ mau cua
hdn hop phan @ng ti 1é thuan véi nong do
duong khir trong mot pham vi nhat dinh. So
mau tién hanh & budc song 540nm (Lé
Thanh Mai, 2009).

sang lgc cac yéu té co6 dnh hwong
quan trong dén sw tgo sinh khéi bang
thiét ké Plackett — Burman: Thi nghiém
dugc thiét ké theo quy hoach Plackett —
Burman 11 yéu t véi 12 thi nghiém (bang
2) dé sang loc cac yéu té anh huong quan
trong nhat dén ham muc tiéu l1a log
(CFU/mL). Muc thap (-1) va cao (+1) cua
11 yéu té duoc thé hién trong bang 1. Sir
dung phin mém Design Expert 7.0.0® cua
Stat — Ease Inc. USA dé phan tich sé liéu.

Téi wu nong dp céc yéu té dwoc chon
bang phwong phép leo déc (phwong phdp
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Box — Wilson): Sau khi sang loc, ba yéu té
anh hudng dén sinh khéi nhiéu nhit duoc
chon, thiét 1ap & 3 muc (-1, 0, +1) (bang 3)
trong 12 thi nghiém (bang 4).

Ham muc tiéu dugc chon la
Log(CFU/mL). M6 hinh héa dugc biéu
dién bing phuong trinh bac 1:

¥ =bo + biXg + boXa + baXs+bioxixp +
D13X1X3 + D23XoX3 + b123X1X2X§

Trong d6: by, by, bs l1a cac hé so bac 1;
b12, bz, boz la cac hé s tuong tac cua tung
cap yéu td; X1, X2, X3 la cac bién doc lap.
Tinh toan cac hé sé hdi quy theo phuong

phap binh phuong cuc tiéu, kiém dinh hé sb
hoi quy cua mo hinh va sy tuong thich cua
mo hinh t6i wu 2° theo chuin Student va
chuan Fisher (Bui Minh Tri, 2005; Nguyén
Canh, 2010). Sau khi xay dung dugc mo
hinh phu hop, tién hanh thi nghiém leo dbc
nhdm muc dich tim ra diém t6i wu cia cac
yéu t6 khao sat. Chon budc chuyén dong
mot yéu td va tinh toan cic budc chuyén
dong cac yéu t6 khac (bang 5) nham bd tri
thi nghiém (bang 6) va xéac dinh gia tri tdi

uu cda cac yeu to nudi cay.

Bdng 1: C4c bién trong ma tran Plackett — Burman va anh hwong Ciia chiing dén ham myc tiéu

Yéu t6 Mtrc Mtrc d6 anh hwéng
Ky ~ X X X A > % TéC
hiéu Tén yeu to Thap (-) Cao (+) Anh hwéng Prob>F déng
X, Dich chiét dia (%) 60 100 -0,170% <0,0001 55,36
Xz Cao nadm men (g/L) 20 50 0,110% <0,0001 22,64
X3 Triamoniumhydrogen citrate (g/L) 0 2 0,010° 0,18
X4 KzHPO, (g/L) 0 2 0,022% 0,0412 0,94
Xs Sodium acetate (g/L) 0 5 -0,006" 0,073
Xs Tween 80 (ml) 0 1 0,005° 0,039
X7 MgSO04(g/L) 0 0,2 0,003" 0,015
Xs MnSO4(g/L) 0 0,2 0,010° 0,20
X pH 5 6 0,022° 0,0435 0,91
X10 Thoi gian (gi) 18 24 0,013° 0,33
Xu1 Ty 18 giéng (%) 5 10 0,100° <0,0001 19,31
4 C6 ¥ nghia ¢ do tin cy o = 0,05; ® Khong c6 ¥ nghia & do tin cdy o = 0,05. (A.Shahravy et al., 2012;
Carla Araya-Cloutier et al., 2012; Pao Minh Chau, 2012; J.C. De Man et al.1960)
Bdng 2:Ma trdn thiét ké thi nghiém Plackett — Burman
Cac bien Log (CFU/mL)
N° Th M6
X1 Xz X3 Xa Xs X6 X7 Xe Xg Xi10 X1 ng htl;,n hi noh
1 +1 -1 +1 -1 -1 -1 +1 +1 +1 -1 +1 8,958 8,950
2 +1 +1 -1 +1 -1 -1 -1 +1 +1 +1 -1 8,989 8,980
3 -1 +1 +1 -1 +1 -1 -1 -1 +1 +1 +1 9,231 9,230
4 +1 -1 +1 +1 -1 +1 -1 -1 -1 +1 +1 8,963 8,950
5 +1 +1 -1 +1 +1 -1 +1 -1 -1 -1 +1 9,041 9,060
6 +1 +1 +1 -1 +1 +1 -1 +1 -1 -1 -1 8,940 8,940
7 1 +1 +1 +1 -1 +1 +1 -1 +1 -1 -1 9,153 9,150
8 1 -1 +1 +1 +1 -1 +1 +1 -1 +1 -1 9,035 9,020
9 -1 -1 -1 +1 +1 +1 -1 +1 +1 -1 +1 9,136 9,140
10 +1 -1 -1 -1 +1 +1 +1 -1 +1 +1 -1 8,849 8,850
11 -1 +1 -1 -1 -1 +1 +1 +1 -1 +1 +1 9,223 9,210
12 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 8,983 9,000

(+): Méc cao, (-): Mic thdp dwa theo bang 1 cua cac yéu ta: Xi: Dich chiét dira, X,: Cao ndm men, Xs:
Triamoniumhydrogen citrate , X;: K;HPO, , Xs: Sodium acetate, Xg: Tween 80, X;: MgSQy, Xg: MNSOy , Xq:
pH, Xy0: Thoi gian, Xi1: Ty 1é giong (Nguyén Hiru Loc, 2011).
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Bdng 3: Nong dé cia cac yéu té khao séat

o Céc yéu té anh hwéng
Cac murc
X1 (g/L) X2 (%) xs (g/L)
M thép (-) 20 60 5
Mtrc co s& (0) 35 80 7,5
Mtrc cao (+) 50 100 10
Khoang bién thién (1 ) 30 40 5

X1: Ca0 Nd@m men; X,: dich chiét dira, x5: ty 1¢ giong
Bdng 4: Ké hoach thuc nghiém quy hoach nhan té toan phan 2°

Thi nghiém X1 X2 X3 X1X2 X1X3 X2X3 X1X2X3 Yi
1 + + + + + + 9,069
2 - + + - - + - 8,967
3 + - + - + - - 9,244
4 - - + + - - + 9,152
5 + - + - - - 8,982
6 - + - - + - + 8,868
7 + - - - - + + 9,164
8 - - - + + + - 9,011
9 0 0 0 0 0 0 0 9,086
10 0 0 0 0 0 0 0 9,076
11 0 0 0 0 0 0 0 9,084

(+): Méc cao, (-): Mic thdp dua theo bang 3 cua cac yéu ta: x,: Cao ndm men, X,: Dich chiét dira, Xs:
Ty I¢ giong. y;: Ham muc tiéu khao sat log (CFU/mL).
Bdng 5: Cdc diéu kién can thiét dé tién hanh thi nghiém leo dac

Cac chi tiéu X1 (g/L) X2 (%) X3 (%)
MUrc co s& 35 80 75
Khoang bién thién (A) 30 40 5
Hé sb b 0,058 -0,086 0,051
|bj "l] | 1,74 3,44 0,255
Buwdc chuyén déng I:'ﬁ'j) 2,53 -5,00 0,37
Lam tron bwéc chuyén dong (8, 2,5 -5,0 0,4

X1(g/L): cao ndm men, x, (%): dich chiét dira, x5 (%): ty Ié giong.
Bdng 6: Thi nghiém theo huéng leo doc

. Céc yéu td anh hwéng Ham muc tiéu
Thi nghiém
X1 (g/L) Xz (%) X3 (%) Y
1 (TN tai tam) 35 80 75 9.084 + 0,011
2 37,5 75 7.9 9.100 + 0,006%
3 40 70 8,3 9.120 +0,011°
4 425 65 8,7 9.154 + 0,022°
5 45 60 9,1 9.229 + 0,009
6 475 55 95 9.277 +0,016°
7 50 50 9,9 9.237 + 0,008
8 52,5 45 10,3 9.223 + 0,008

X1(g/L): cao nam men, X; (%): dich chiét dira, x5 (%): ty Ié giong.
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Két qua duoc tinh dya trén gia tri trung
binh + d6 léch chuan (n=2). ®°® 13 gi4 tri
trung binh cot, su sai khac ky tu c6 y nghia
sai biét vé mit thdng ké (p<0,05).

Kiém chitng két qud téi wu véi thé tich
50ml: Thuc hién thi nghiém kiém chung
két qua & moi truong téi wu thu duoc, so
sanh v&i moi truong co s¢ va moi truong
MRS dya trén ham muc tiéu la log
(CFU/mL) cta chung Lactobacillus casei.
3. KET QUA VA THAO LUAN

sang loc cac yéu té co anh hurong quan
trong dén khd ndng tao sinh khéi bang
thiét ké Plackett — Burman

Ma tran Plackett — Burman thu duoc
ham muc tiéu tr 8,850 — 9,230 Log
(CFU/mL) (bang 1). Gié tri anh hudng cua
ting yéu t6 lén luwong sinh khdi cua
Lactobacillus casei dwgc tinh todn bang
phin mém Design expert® 7.0.0 (bang 2).
Gia tri ham muc tiéu theo thuc nghiém va
tién doan theo mo6 hinh dugc trinh bay
trong bang 2. Sau khi phan tich ANOVA,
phuong trinh hoi quy dugce dung nhu 1a mot
md hinh dy doan lwong sinh khéi thu duoc.
M6 hinh:

Y=9,04 - 0,085X; + 0,054X; + 0,011X, +
0,011X4 + 0,050X11

Trong d6 Y la ham luc tiéu (log
(CFUImL) ), X1, X2, X4, Xo, X11 lan luot 13
dich chiét dira (%), cao nam men (g/L),
K,HPO, (g/L), pH va ty 18 gibng (%). Hé
s6 R? tinh dugc 13 0,9916, diéu nay thé hién
rang c6 99,16% sb liéu thuc nghiém tuwong
thich véi s6 liéu suy ra tir md hinh. Gi4 tri
R?> 0,75 thé hién mé hinh tuong thich véi
thyc nghiém. Gié tri R? tién doan 1 0,9664
phil hop véi R? hiéu chinh 1a 0,9846 (d6
léch 0,0182<0,2). Ty Ié tin hiéu so vai
nhiéu 1a 36,195 > 4 chi ra rang tin hiéu da
day du.
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Pé xac dinh mac anh huong cia cac
yéu td va chon ra nhiing yéu té c6 anh
huong nhit dén  ham muc tiéu
Log(CFU/mL), c&c muc anh huong va do
tin cay cua cac yéu tb khao sat ¢ bang 1 da
dugc dua ra. Yéu té nao co gia tri anh
hudng va % tac dong 16n s€ anh hudng téi
lwong sinh khéi. G d6 tin cay o = 0,05 ¢6 5
yéu té c6 ¥ nghia, bao gébm: dich chiét dia,
cao nam men, Ko;HPO,, pH va ty 1& gidng.
Trong d6 3 yéu t6 c6 anh huong nhiéu nhat
dén ham muc tiéu 1a: dich chiét dua (mic
anh huong: -0,170, % tac dong: 55,36%),
cao ndm men (muc anh huoéng: 0,110, %
tac dong: 22,64%), ty lé gidng (muc anh
hudng: 0,100, % tac dong: 19,31%). Ba yéu
t6 nay c6 do tin cay nho hon 0,05 cho thay
rang c6 su khéc biét dang ké gitra muc thap
va mirc cao cua yéu té khao sat véi mac do
tin cay 95%. Ngoai 3 yéu té trén thi
K2HPO,4 va pH ciing c6 ¥ nghia & do6 tin
cdy 95%, tuy nhién tic dong cta chung dén
ham muc tiéu rét it (0,94% véi KoHPO,4 va
0,91% véi pH). Cac yéu t5 con lai bao
gom: Triamoniumhydrogen citrate, Sodium
acetate, Tween 80, MgSQO,4, MnSO, va thoi
gian thi khong c6 y nghia ¢ d¢ tin cay 0,05
¢ nghia 1a cac yéu t6 nay véi mic cao (+)
va muc thap (-) cua ching khi tién hanh
nudi cdy vi sinh vat thi khdng co6 su khéc
biét dang ké dén ham muyc tiéu & mirc do
tin cay 95%.

Chon 3 yéu té: dich chiét dua, cao ndm
men, ty 1& giéng dé téi wu. K,HPO, va pH
cO anh hudng duong 1én ham muc tiéu, do
d6 s& b sung cb dinh & muc cao (+) 2 g/L
d6i véi K,HPO, va diéu chinh pH=6 trong
qua trinh nudi ciy vi sinh vat ¢ cac thi
nghiém sau. Cac yéu t6 Triamo-
niumhydrogen citrate, Sodium acetate,
Tween 80, MgSO,4, MnSQO, va thai gian do
khéng c6 su khac biét ¢ d6 tin cay 0,05 nén
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s& dugc diéu chinh ¢é dinh & muc thap (-)
dé tiét kiem hoa chat, thoi gian.

Téi wu nong dé cac yéu té duoc chon
bang phirong phép leo déc (phwong phdp
Box — Wilson)

Ba yéu té duoc lua chon Ia cao nim
men, dich chiét dua, ty 1& gidng duoc thiét
lap & 3 muac khao sat vaoi 12 thi nghiém

nham xay dung mé hinh tdi wu bac 1
(bang 3, 4).

Tu két qua thu dugc & bang 4, tién
hanh tinh toan cac hé sé hoi quy (bang 7),
kiém dinh ¥ nghia cua cac hé sé hdi quy
theo chuan Student (bang 8) dé xay dung
md hinh téi vu va kiém dinh sy phu hop
cua md hinh theo chuan Fisher.

Bdng 7: Gia tri cuia cac hé sé b trong mé hinh hai quy

Hé sé bo by by b bi bus bas bazs

Két qua 9,057 0,058 -0,086 0,051 -0,004 -0,009 -0,004 0,006
Bdng 8: Gia tri cac chudn Student thyc nghiém

Hé sé too to1 tho ths thiz to1s thas to123

Két qua 4841,17 31,00 45,97 27,26 2,13 4,81 2,13 3,20

Tra bang phan bé vi chuan Student (t,)

(Nguyén Canh, 2010).
t(0,£); v&i 00 = 0,05 va f = 2— to 5= 4,3

Trong do6: o 1a mic y nghia va f 1a bac
tu do.

So sanh chuan Student thuc nghiém va
chuan Student tra bang, d6i chiéu véi céc
gia tri Student da tinh, ta thdy rang: v ty,,
tp1, tho, tha, thaz> te(f) Nén hé s bo, b1, by, b3,
b13 co y nghia; v th12, tho3, Th123< ta(f) nén
hé Sé) b12, b23, b123 khéng co }'I nghia, loai
cac hé sb nay ra khoi mé hinh héi quy. M6
hinh héi quy c6 dang:
¥ =9,057 + 0,058x; — 0,086x, + 0,051x3 —

0,009X1X3
. Dé danh gia tinh phu hgp cia mo hinh,
can kiém dinp sy tuong thich cua mo hinh
theo ti€u chuan Fisher (F):

F Sdu

ks 0000187 _
0,000028 =6.779

Chon mtrc y nghia o = 0.05, f; =3, f, =
2, tra bang phan bd Fisher (A. Shahravy et
al. 2012) dlIO’C ket qua F(o 05;3;2) = =19,13.

So sanh F vOl1 F(0’05; 32 ta thay P<F(o‘o5;
3;2)

“Suyra:F=

Vay md hinh hdi quy phu hop theo
chuan Fisher.

Két qua thi nghiém theo hurong leo déc

Tir bang 6 va hinh 1 c6 thé nhan thay
gia tri log (CFU/mL) tai thi nghiém 6 gom:
X (cao nam men): 47,5 g/L, X, (dich chiét
dira): 55% va xs (ty 18 gidng): 9,5% dat gia
tri cao nhat véi log (CFU/mL) = 9,277.
Pong thoi két qua phan tich phuong sai
One — Way ANOVA biang phan mém
STATGRAPHICS Centurion XV.lI cho
thay sy khac biét cua gia tri log (CFU/mL)
tai 3 diém trén so véi cac diém con lai.

Ham muc tiéu theo thi nghi¢m leo dbc

Log (CFU/mL)

Hinh 1: Biéu do biéu dién ham muc tiéu theo
thi nghiém leo dac
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Két qua thu duoc trong thi nghiém nay
kha tuong thich vai nghién ctu caa Lim,
C.H. et al.(2007) nghién ctru san xuét sinh
khdi chung Lactobacillus salivarius | 24
bang phuong phap bé mit dap ung (RSM)
T4c gia dd xdc dinh dwoc diéu kién ti wu
cia cac yéu té cho su phét trién cua L.
salivarius | 24 la glucose: 33,24 g/L, cao
nam men: 43,1 g/L.

Can ctr vao két qua quy hoach thuc
nghiém cho thiy rang huéng leo déc ¢ thi
nghiém 6 (bang 6) cho két qua tt nhat véi:

Cao nim men: 47,5 g/L, dich chiét dua:
55% va ty I¢ giéng: 9,5% .

Kiém ching két qud toi wu véi thé tich
50 ml

Thi nghiém kiém ching véi thanh phan
ba méi trudng tdi wu, co s6, MRS nhu bang
9. Két qua tir bang 9 cho thay ham Log mat
d6 té bao cua moi truong téi vu 13 Log
(CFU/mL) = 9,280, cao hon so véi moi
truong co sd ¢d Log (CFU/mL) = 9,092 va
moi truong MRS véi Log (CFU/mL) =
9,178.

Bdng 9: Cac thong s va két qud ciia ba méi triong nudi cdy

o Gi4 tri ctia cac yéu t6 thanh phan méi trwong
Yéu to ,

Toi wu Co s& MRS
Dich chiét dira (%) 55 80
Glucose (g/L) 20
Cao ndm men (g/L) 47,5 35 5
Peptone (g/L) 10
Cao thit bo (g/L) 10
Triamoniumhydrogen citrate (g/L) 5
KoHPO, (g/L) 2 2 2
Sodium acetate (g/L) 5
Tween 80 (mL/L) 1
MgSO4(g/L) 0,2
MnSO4(g/L) 0,05
pH 6,0 6,0 6,0
Thoi gian (gio) 18 18 18
Ty lé gibng (%) 9,5 7,5 9,5
Log (CFU/ml) 9,280 + 0,011° 9,092 + 0,006° 9,178 + 0,009"

“-“: Cdc yéu t6 khéng droc bé sung vao qué trinh nudi cdy.

Két qud duroc tinh dua trén gid tri trung binh + dé 1éch chudn (n=2).

3¢ |3 gia trj trung binh cét, sir sai khac ky tu ¢ ¥ nghia sai biét vé mat thong ké (p<0,05).

Hién nay dé co 1 lit méi truong t6i wu
can phai c6 3 qua dtra (12000 VND/3 qua);
47,5 gam cao nim men (650000 VND/500
gam theo bang b&o gia cua cong ty Hoa
Nam cho ché pham cao nim men cua héng
HIMEDIA®), 2 gam K,HPO, (70000
VND/500 gam theo bang bao gia cua cong
ty H6a Nam cua hadng Xi Long.) Vay chi
phi cho 1 lit méi truong téi uu 1a 74030
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VND. Béi véi méi truong MRS broth cua
hidng HIMEDIA® can 55,15 gam cho 1 lit
moi truong, theo bang béo gia cua cong ty
Hoa Nam 1150000 VNB/500 gam MRS
broth, chi phi cho 1 lit mdi truong la
khoang 127000 VND. Vay chi phi cho 1 lit
moi truong toi uu ré hon 53000 VND so
véi moi truong MRS broth cua héng
HIMEDIA®
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Bdng 10. Tinh todn gid thanh cho 1 lit méi truong t6i wu va méi truong MRS

Méi trwdng Toi ru MRS
Thanh phan S6 lwgng Gia thanh (VND) | S6 lwong Gia thanh
(VND)
Dtra (qud) 3 12000 0 0
Cao ndm men (HIMEDIA®) (gam) 47,5 61750 0 0
KoHPO, (Xi Long) (gam) 2 280 0 0
MRS Broth(HIMEDIA®) (gam) 0 0 55,15 127000
Téng cdng thanh tién (VND) 74030 127000

Dita: 4000 VND/qua, cao ndm men (HIMEDIA®): 650000 VNB/500 gam, K,HPO, (Xi Long): 70000
VND/500 gam, MRS Broth(HIMEDIA®): 1150000 VND/500 gam.

Tuy nhién myc dich dé tai nay mudn
huéng dén 1a tan dung ngudn dich chiét
dira tir phé pham cli dira caa cac cong ty
san xuat dira khoanh déng hop, khi d6 thi
gia thanh cho 1 lit mdi truong toi wu s& tiét
kiém dugc hon nita. Ching toi tién hanh
xéac dinh ham luong duong trong dich chiét
tir qua dtra va tir cli dira bang phuong phap
DNS, két qua cho thay ham luong duong
trong dich chiét tir qua dira 1a 70 g/L cao
hon so véi dich chiét tir ci dira véi 50 g/L,
dé phu hop véi két qua téi wu yéu cau 55%
dich chiét tir qua dira twong tng voi 38,5
g/L dudng thi khi sir dung dich chiét tir cli
dira ham luong dich chiét bé sung vao moi
truong 1a 77%.

Két qua kiém ching caa moi truong toi
uu la Log (CFU/mL) = 9,280 tuong duong
v6i két qua thi nghiém leo déc la Log
(CFU/mL) = 9,277 va két qua cua moi
truong téi wu cao hon so v6i moi truong co
s¢ va moi truong MRS. Gia thanh cua 1 lit
mdi trudng tdi wu ré hon 53000 VND so
véi moi  truong MRS broth cua
HIMEDIA®.

Qua két qua thu nhan dugc ching toi
nhan thiy rang phuong phap Plackett —
Burman va phuong phép leo déc Box —
Wilson la nhitng phuong phap ¢6 tng dung
t6t trong viéc sang loc va ti vu hoa gia tri
cua cac yéu td khao sat lam cho ham muc
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tiéu dat cuc dai. Thuc hién cac phuong
phap nay gilp loai b dugc cac yéu td it
anh huong va chon duoc cac yéu té anh
huong chinh, tir d6 tiét kiém duoc hoa chét
va thoi gian, dong thoi khao sat duoc sy tac
dong qua lai giira cac yéu tb, thu duoc két
qua tot hon cac phuong phap tdi wu ting
nhan té.

Trong 3 nhan té anh huong chinh thi
cao ndm men déng vai trd quan trong, tuy
nhién gia thanh cua loai nay kha cao so vai
c4c nguon cung cip Nitrogen khac, diéu
nay s& anh huong dén gia thanh cua ché
pham khi tién hanh mo rong & quy mé cong
nghiép. Do d6 can tién hanh nghién ctu va
khao séat thém cac ngudn Nitrogen thay thé
dé ha gia thanh san pham.

Do nhu cau tung dung lén nén
Probiotics duoc sir dung tao nhiéu loai ché
pham vi vay can tién hanh mo rong khao
sét trén nhiéu chang lgi khuan khac nhau.
4. KET LUAN

Bang phuong phap quy hoach Plackett
— Burman tir 11 yéu t6 khao sat sang loc
duoc 3 yéu td ¢ anh huong nhidu nhat dén
sinh khdi caa Lactobacillus casei 1a dich
chiét dtra, cao ndm men va ty ¢ gidng.

Xay dung duge mé hinh ti uu héa bac 1
tuong thich véi thuc nghiém. Bang phuong
phap leo déc (phuong phap Box — Wilson) da
xéac dinh dugc diém tbi vu cua cac yéu té 1a
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cao ndm men 47,5 (g/L), dich chiét dua 55%  truong téi uu cao hon méi trudng co sé va
(VIV) varty 1& gibng 9,5% (VIv). moi trudng MRS, gia thanh ciia mai truong

Két qua kiém chang ¢ thé tich 50 ml  t6i wu ré hon MRS broth caa HIMEDIA.
cho thdy mat do té bao thu duoc tir mdi

OPTIMIZATION OF BIOMASS PRODUCTION BY LACTOBACILLUS CASEI
USING THE MODIFIED- MRS MEDIUM

Dao Thi My Linh — Nguyen Hai Nam — Nguyen Thi Quynh Mai
Ho Chi Minh City University of Food Industry
ABSTRACT

Lactobacillus casei is applied in many fields, so the demand for its biomass is huge.
This study was conducted to optimize culture conditions for economic production of
Lactobacillus casei biomass on modified MRS medium. Glucose is replaced with pineapple
extract, as a low-cost main carbon source with vitamins and minerals to provide nutrients.
11 factors on bacterial growth was investigated using the Plackett — Burman experimental
design, and pineapple extract, yeast extract, inoculation rate were found to be the most
significant parameters. The optimum conditions including pineapple extract concentration,
55%(v/v); yeast extract concentration 47,5 (g/L); and an inoculation rate of 9,5% (v/v)
were determined by Box — Wilson method. The maximum log value of the viable cells
Lactobacillus casei in the optimized alternative medium was 9,280 Log (CFU/mL) at 18 h
of incubation which was comparable to that obtained in the complex and expensive MRS
medium 9,178 Log (CFU/mL).
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