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Tém tit:

Dic tinh probiotic trong diéu kién in vitro cua ching vi khuin Lactobacillus acidophilus (L. acidophilus) VTCC
12257 phén lap tir tom 1én men di dwoce danh gia dwa vao cac dic diém sinh hoc va kha ning chng chiu trong mai
trlro'ng rudt mo phong. Trong nghién ciru nay, ching VTCC 12257 duwgc nghién ctru vé dong hoc sinh truéng cho san
xuét sinh khdi cao & quy mo phong thi nghiém va trong thiét bi 1én men 30 1. Nu01 0’ quy mo phong thi nghiém, sinh
kh01 cao nhét thu dwgec trén moi trudng SPY nhiét d¢ 37°C, pH 6,5, ty 1¢ glong cay 3%, nguén cacbon la glucose,
ngudn nito 12 hdn hop ciia pepton va cao nAm men, thoi gian nudi 32 gio, khdi lwong té bao dat 0,59 g/I. Nudi trong
thiét bi 1én men 30 1, sinh khoi dat cao nhit & téc dd khudy 50 v/ph, thoi gian 1én men 16-24 gio, dat 0,72 g/l duéi
diéu kién pH dwoc kiém soat va 0,64 g/l khi pH khéong kiém soat. Pay dwoc coi 13 bwéc khéi dau dé san xuit ¢ quy

mé cong nghiép cho vi khuin probiotic nay.

Tir khéa: L. acidophilus VTCC 12257, l¢i khuéin, quy md phong thi nghiém va 30 1 probiotic, sinh khéi.

Chi s6 phén loai: 2.8

Dit van de

Ngay nay, vai tro ctia cac san pham tu nhién trong viéc
thac ddy stc khoe va bao vé con ngudi chéng lai su gia
tang cua bénh tat ngay cang nhan duoc sy quan tdm cua
cong dong. Trong do, cac san phdm su dung vi sinh vat
sdng (probiotic) nhu cac duge phim dinh dudng ngay cang
gia tang trén thé gidi [1]. Probiotic 1a cac vi sinh vat song
ma khi dugc dung du lugng s€ mang lai 19i ich stc khoe
cho vat chu [2]. Cac vi sinh vat probiotic thuoc cac nhom
khéc nhau dugc st dung dudi dang cac ching don 1¢ hodc
két hop. Tuy nhién, vi khuan thudc nhom Lactobacillus v
Bifidobacteria 1a cac nhém dién hinh dugc st dung trong
nhiéu san phdm probiotic cho nguoi va dong vat. Hau hét
cac san pham probiotic thuong mai bao gom céc ching
Lactobacillus khac nhau nhu L. acidophilus, L. casei, L.
plantarum va Lactococcus lactis. Cac nghién ctru da chiing
minh hi¢u qua cua hoat tinh probiotic va lgi ich suc khde khi
sir dung Lactobacillus véi sb luong khoang 107-10° CFU/
ngay [3]. Piéu nay dya trén thyc té 1a mot sé lwong 16n vi
sinh vat s€ bi ngung hoat dong trong qua trinh di qua duong
tiéu hoa (GIT) co axit cao va bi anh hudng boi mubi mat.
Dé san pham probiotic hitu ich, can c6 mot s6 lwong 16n té
bao cho mdi liéu. Do vdy, cac nghién ctru vé dong hoc sinh
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truong va nudi cdy cac ching probiotic tao sinh khéi té bao
cao dang duoc cac nganh cong nghiép 1én men san xuét
probiotic va glong cay ngay cang quan tam [4].

Trong s6 cac loai Lactobacillus, cac ching thudc loai
L. acidophilus dugc st dung lam probiotic nhiéu nhat. L.
acidophilus 1a nhom vi khuan khong gy bénh va co mat
trong hé vi sinh vat duong rut, dugc su dung phé bién lam
gidng khoi dong 1én men sira voi cac hoat tinh c6 lgi nho
kha ning can bang vi sinh vat duong tiéu héa. Chung ciing
duoc sir dung trong cac thuc pham 1én men va lam probiotic
trong céac thudc va thuc pham bod sung [5]. Céac hop chat
protein nhu bacteriocin hodc tuong tu bacteriocin do L.
acidophilus san xuit phan 16n duoc biét dén va dugc tim
thiy c6 hoat tinh khang khuan manh déi véi cac vi khuan co
quan h¢ ho hang g?m va cac vi sinh vat gay hai khong mong
mubn. Chiing rat hitu ich trong cac linh vuc bao quéan thyuc
pham hoic tmg dung trong dugce pham, cham soc sirc khoe.
Mot s ching L. acidophilus c6 thé tao ra cac chat canh
tranh va ngin ngira vi khuan gay bénh tir viéc bam dinh vao
céc thy thé trén cac té bao biéu mo cua bé mit rudt [6].

Nghién ctru nay duoc thuc hién nham muc tiéu phat trién
mo hinh ban cong nghiép san xuat sinh khdi L. acidophilus
cho céac ng dung tri liéu sinh hoc va probiotic, st dung cac
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Abstract:

Probiotic properties in vitro of the L. acidophilus T12.2
(VTCC 12257), were isolated from fermented shrimp
were evaluated based on biological characteristics and
tolerance under simulated intestinal conditions. In this
study, the growth Kinetics of the VITCC 12257 strain
was studied for high biomass production in a lab and
30 litre bioreactor scale. In case of a lab, the highest
biomass was obtained under the culture conditions
as SPY medium, at 37°C, pH 6.5, inoculum size of 3%
in 32 h; the best sources of carbon and nitrogen were
found to be glucose and mixture of peptone and yeast
extract; cell dry weight reached 0.59 g/l. During 30 litre
bioreactor cultivation, the maximal cell mass obtained at
the agitation speed of 50 rpm, and 16-24 h of incubation,
was 0.72 g/l in pH-controlled culture and 0.64 g/lin the
uncontrolled pH. This is considered as the first step for
cell mass production of this probiotic bacterium in the
industrial scale.

Keywords: biomass, lab and 30 litre bioreactor scale, L.
acidophilus VTCC 12257, probiotic.
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moi trudng va thong s6 khac nhau ¢ ca hai didu kién: nudi
trong phong thi nghiém va thiét bi 1én men 30 1, 1am tién dé
cho san xuat & quy moé cong nghi¢p.

Doi tuong va phucng phap
Vi sinh vit

- Chung L. acidophilus VTCC 12257 dugc luu gitr tai
Bio tang Gidng chuan Viét Nam (VTCC), Vién Vi sinh vat
va Cong nghé sinh hoc, Pai hoc Quéc gia Ha Noi.

- Vi sinh vat kiém dinh: Salmonella enterica
VTCC-B-0480.

Moi truong

- Mbi truong MRSA (g/l): pepton-10,0; cao ndm men-
5,0; cao thit-10,0; glucoza-20,0; K, HPO,-2,0; CaCO,-5,0;
CH,COONa-5,0; triamoni citrat-2,0; MgSO,.7H,0-0,58;
MnSO,.4H,0-0,28; tween 80-1 ml; thach-15,0; nudc cat
vura du-1 [; pH 6,5+0,2.

- Moi truong NA (g/l): cao thit-3,0; pepton-5,0; NaCl-
5,0; pH 7,0+0,2.

- M6i truong dich thé (g/1): MTI (MRS): pepton-10,0;
cao nAm men-5,0; cao thit-10,0; glucoza-20,0; K, HPO,-2,0;
CaCO,-5,0; CH,COONa-5,0;  triamoni citrat-2,0;
MgSO,.7H,0-0,58; MnSO,.4H,0-0,28; tween 80-1 ml;
nude cat vira du-1 1; pH 6,5+£0,2. MT2: tryptone-30,4; cao
nam men-8,92; glucose-15,0; pH 6,8. MT3: glucose-13,4;
cao thit-7,2; sodium pyruvate-3,4; K HPO,-2; sodium
acetate-5; ammonium citrate-2; pH 6,5. MT4: glucose-20;
cao nidm men-6; KH,PO,-0,25; sodium acetate-5;
triammonium citrate-2; MgSO,.7H,0-0,05; pH 6,5. MT5:
cao nam men-3; peptone-5; cao malt-3; glucose-10; sodium
sulphite-2,92; basic fushsin-0,47; pH 6,9. MT6: peptone-6;
cao nam men-6; KH,PO,-1,5; ammonium citrate-1; tween
80-1; sodium acetate-1; citric acid-0,5; MgSO,.7H,0-0,4;
MnSO,-0,05; glucose-30; pH 6,8. MT7 (SPY): peptone-25;
glucose-25; cao nam men-25, pH 6,5. MT8: lactose-17,7;
cao nAm men-138,6; CaCl,-0,9; pH 6,5.

Phwong phap

Xac dinh khd nang sinh trwéng: xac dinh sinh khéi: vi
khuén duoc nudi tinh trong dng nghiém nit xody chira 20
ml dich 1én men trong phong thi nghiém hoc trong thiét bi
1én men 30 | chtta 20 1 méi truong. Mat do té bao duoc do &
0D, va 1 OD, twong duong v6i 0,3 g/1 [7].

Hoat tinh khéng khudn: st dung phuong phap khuéch
tan trén thach theo mo ta cua Jamaly va cs (2011) [8].

Phuong phdp xdc dinh ham lwong glucose: st dung
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thudc thir DNS theo phuong phap ciia Miller (1959) [9].

pH méi triong duge kiém tra trén thiét bi do pH theo
hudng din cua nha san xuat.

Nghién civu diéu kién nudi:

- Lya chon diéu kién nudi thich hop trong phong thi
nghiém: chung vi khuan dugc nudi tinh trong éng nghiém
nat xody (20 ml) trén 8 loai mdi truong (MT1-MTS). Thir
nghiém sinh truong & cac nhiét d6 khac nhau (20, 25, 30,
35, 40, 45 va 50°C); pH thay doi tir 3 d&én 9; ty 1é giéng
chy tir 0,2 dén 10%; cac ngudn cacbon thay thé 1a fructose,
galactose, glucose, lactose, maltose, mannitol, saccharose,
tinh bot; ngu@)n nito thay thé 1a cao malt, cao ndm men, cao
thit, casein, pepton, NaNO,, NaNO,, (NH,)),SO, va ur€. Thoi
gian nudi lién tuc tir 0 dén 48 gio da dugc thtr nghiém cho
kha nang tao sinh khdi, pH sau nuéi va ham lugng glucose.

- Lwa chon diéu kién nuéi thich hop trén thiét bi [én men
30 I: vi khuan duoc nudi trong thiét bi 1én men 30 1 chira 20
1 mdi truong, cdy 5% gidng; nhiét d6 nudi & 37°C; pH ban
dau dugc diéu chinh dén 6,5 sau khi khur tring. pH kiém
soat & cling mot gia tri trong qua trinh nudi duoc diéu chinh
bang 2,5M NaOH va 2,5M HCI. Trong qua trinh nudi st
dung chét chéng tao bot v trung. Khdi luong té bao duoc
xac dinh & cac toc do khudy 10, 30, 50, 100 va 150 v/ph.
Xac dinh pH sau nudi; ham luong glucose va khdi luong té
bao theo thoi gian nuoi 8, 16, 24, 32, 40 va 48 gio dudi diéu
kién pH dugc kiém soat va khong kiém soat.

Céc thi nghiém dugc tién hanh 3 1an, két qua la trung
binh cda 3 thtr nghiém doc 1ap.

Két qua va thio luan

Dic tinh probiotic trong diéu kién in vitro ctia chung vi
khuan VTCC 12257 (T12.2), phan lap tr tom 1én men &
dao Phu Quéc, da duogc danh gia dya vao cac dac diém sinh
hoc va kha nang chdng chiu trong diéu kién rudt mé phong.
Chiing vi khuan dugc dinh danh 1 L. acidophilus VTCC
12257 dya vao hinh thai va trinh twy ADNr 16S. Ching nay
mang day di dac tinh probiotic nhu: sinh truong & 37°C,
c6 kha nang sinh cac enzyme ngoai bao (B-galactosidase,
cellulase va protease), ¢ kha ning trc ché mot s6 vi khuan
gy bénh duong rudt va phd khang rong tir dich nudi, chiu
mudi mat (0,5%), ton tai trong diéu kién khic nghiét cua
da day va rudt, c6 kha nang bam dinh tdt vao cac té bao
biéu mod rudt va nhay cam voi mot s6 loai khéang sinh thong
dung thir nghiém. Cac két qua di ching minh L. acidophilus
VTCC 12257 1a mét chung probiotic ddy htra hen [10].
Trong nghién ctru nay, ching VITCC 12257 duoc nghién
clru cac didu kién nudi thich hop cho san xuét sinh khdi cao
& quy mo phong thi nghiém va thiét bi 1én men 30 1.
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Lwa chon diéu kién nuéi thich hgp trong phong thi
nghiém

Nudi chiung L. acidophilus VTCC 12257 trong ong
nghiém nat xody chia 20 ml mdéi truong cho cac thuc
nghlem lua chon moi truong, nhiét do, gia tri pH, ty 1¢
gidng, ngudn cacbon, ngudn nito va thdi gian nudi duogc
danh gia riéng biét.

8 moi truong nudi dya trén cac nghién ciu trude day
duoc thue hién véi vi khuan axit lactic, duoc dung dé nghién
ctru kha ning tao sinh khéi va kha nang khang Salmonella
enterica cua L. acidophilus VTCC 12257. Qua trinh tao
sinh khdi té bao phu thudc vao nhiéu didu kién, trong dé
thanh phan maéi truong c6 vai tro vo cing quan trong. Két
qua trong hinh 1 cho thdy, tit ca cac mdi truong duoc thir
nghiém déu c6 thé hd trg té bao sinh trudng va san sinh chat
khéng khuan, nhung & mirc d9 khac nhau. Trong thi nghiém
nay, moi truong MT1 (MRS) va MT7 (SPY) co thé tao ra
khdi lugng té bao khé cao nhit trong s6 nhimg moi truong
nuoi sau 24 gio (0,57-0,59 g/1).
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Hinh 1. Lwa chon méi trwéng nudi thich hop.

Kha ning khang Salmonella enterica ciing thay ddi giira
cac moi trudong thir nghiém, két qua khang khudn cao nhét
trén 2 moi truong MRS va SPY va khong c6 su khac biét
dang ké giita 2 moi truong nay (27 va 28 mm). San xuét
bacteriocin phu thudc vao loai mdi trudong nuodi céy va bi
anh hudong boi thanh phan moi truong, MRS dudng nhu 1a
modi truong phu hgp hon so véi cac mdi truong dugce thir
nghiém khac, két qua twong ty di dugc quan st trong cac
nghién ctru trude day [11], vi nd ¢o loi cho sy phat trién cua
vi khuén va mat do té bao cao thuong c6 loi cho viéc san
xuit bacteriocin, nhung nhimg nam gan day, viéc st dung
mdt s6 thyc pham lam nguyén liéu tho s& kinh té hon [7].
Heenan va cs (2002) [12] da nudi vi khuan probiotic trong
mai trudng co ban cé chira peptone déu nanh, cao ndm men
va glucose monohydrate. Trong thi nghiém cua Elsayed



va cs (2014) [7], lya chon méi truong SPY ¢6 khdi lugng
té bao kho cao nhit (2,84 g/l) trong s6 nhimng méi truong
thtr nghiém sau 24 gid nuodi Lactobacillus delbrueckii sp.
bulgaricus WICC-B-02. Méi truong MT7 (SPY) dugc chon
cho cac budc nghién ctru tiép theo trong bao céo nay.
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Hinh 2. Lwa chon nhiét d6, pH nuéi va ty lé giong cay thich hop.

Nghién ctru vé anh hudng cua cac yéu té vat 1y (bao
gém nhi¢t d¢ va pH) dén viéc san xudt sinh khéi cua ching
VTCC 12257 duoc thyc hién trén moi truong MT7 dich
thé (hinh 2). O tat ca cac nhiét do dugc thir nghiém (20,
25, 30, 35, 40, 45 va 50°C), sinh khdi tang 1én khi tang
nhiét d6 dén 40°C, sinh khi cao nhat duoc quan sat thiy &
35-40°C dat 0,575-0,587 g/I. Tang qua 40°C, nhiét do nuoi
¢6 anh huong x4u dén sinh truong. Hau hét cac thanh vién
ctia vi khuan lactic 1a mesophilic, ting truong toi wu & nhiét
dd 35-40°C va tat ca cac hoat dong trao ddi chét, bao gém
san xudt bacteriocin ciing xay ra trong khoang nhiét do nay
[13]. Két qua ctia Kheirallah va cs (2014) [14] cong bd hoat
tinh khang khuén t6i da ciia cac chat chuyén hoa cia B.
bifidum tring v&i nhiét do t6i wu cho sy phat trién cia té bao
& 37°C. Favaro va cs (2012) [15] ciing c6 két qua tuong tur
khi nghién ctru trén Enterococcus faecium. Viéc giam hoat
tinh khang khuén do cac chét chuyén hoa duoc tao ra ¢ nhiét
d6 cao hon va thap hon c6 thé dugc coi 14 tang trudng cham,
dan dén 1am chdm qua trinh téng hop cac hop chat khang
khuén [16]. Nhiét d6 37°C duoc lya chon cho cac nghién
ctru tiép theo.

Do pH duoc biét 1a rat quan trong ddi voi sinh khdi ciing
nhu san phfnn bacteriocin cua vi khuén lactic, boi su téng
hop, hip phu ciia bacteriocin vao t& bao va sy phan huy
protein phu thudc vao pH [13]. Chung VTCC 12257 c¢6 kha
ning sinh trudng & cac pH nghién ciru tir 3-9; sinh khdi ting
tir pH 3-7 va giam tir pH 8-9; dat gia tri cao nhat & pH 6-7.
Pay la ching c6 kha nang chiu pH thap tét, sinh khdi dat

TAP CHI

HOA HOC

ONG NGHE I} Nam 62(6) 6.2020

Khoa hoc Ky thuat va Céng nghé n—

gan 50% & pH3 so véi sinh khdi cao nhit ¢ pH 6-7 (hinh
2). pH duoc chon dé nudi vi khuan VTCC 12257 14 6,5. Két
qua trén tuong ty vdi bao cdo ctia Enan va Alamri (2006)
[17] nudi L. plantarum, sinh khdi va hop chat khang khuan
cao nhat (plantaricin Ugl), khi do pH ban dau duogc kiém
soat & muc 6,5. Cac nghién ctru khac cling bao cao hoat tinh
khéang khuén cao nhit dugc tao ra véi pH ban dau 6,5 boi
Enterococcus faecium trong Cheese Whey bo sung [15] va
Lactococcus lactis trong vang stta [18]. Mat khac, Ghaly
va cs (2003) [19] da bao cao réng, viée san xuét axit lactic
cta Lactobacillus helveticus duoc ting cudng rat nhiéu tir
Cheese Whey dugc bd sung cao ndm men va lactamine dudi
pH kiém soat 5,5.

Ty 1¢ gidng cdy 1a mot trong nhiing thong sb quan trong
trong nghién ciru diéu kién 1én men. Trong thi nghiém nay,
ty 1é giong 0,2-10% (v/v) duge kiém tra, sinh khdi thip nhat
khi cdy 0,2% gidng; sinh khoi tang dan khi cdy lugng gidng
tang dén 5% va c6 xu hudéng giam nhe khi ciy giéng trén
7% (hinh 2). Ty 1¢ giéng tot nhit ciia ching VTCC 12257 dé
tao sinh khéi 1a 3-5%. Kheirallah va cs (2014) [14] bao co
ty 18 gidng tot nhat nudi Bifidobacterium bifidum dé tao hop
chat khang khuan 1a 2%. Khi ty 1& giéng thap hon hoic cao
hon ty 1¢ nay, hoat tinh khang khuan giam. Ty 1¢ giéng thap,
té bao B. bifidum khong di dé tao cac hop chit khang khuan,
khi ting ty 1 gidng t6i wu lam cho céc té bao & trang thai
hoan thién va bat dau san xuét cac hop chit khang khuan dé
duy tri sy séng cua vi khuan. Viéc san xuét tdi da cac hop
chat khang khuan tuong ting voi sinh khéi té bao t6i da.
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Hinh 3. Lwa chon ngudn cacbon, nito thich hop.

Céc ngudn carbon khac nhau d4 dugc st dung cho sinh
truong cua chung VTCC 12257 (h1nh 3), glucose maltose
va fructose 12 ngudn carbon tét nhat trong s6 cac ngudn
duoc thtr nghiém, trong lugng té bao kho tdi da 14 0,58-0,59
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g/l. Mannitol va tinh bdt tan cho trong luong té bao kho thap
nhét (0,18-0,21 g/l). Trong bao céo cuia Dailin va cs (2015)
[20], sinh khdi té bao cta Lactobacillus kefiranofaciens dat
0,96 g/l khi nudi trén glucose, sau do la sucrose, lactose va
mannitol. Tuy nhién, d6i v6i L. acidophilus A12, glucose 1a
ngudn carbon cho mat do té bao thip hon lactose, glycerol,
mannitol, ethanol va fructose. O L. acidophilus ATCC 4962,
mannitol dugc xac dinh la nguén carbon tot nhat dé tang
truong t& bao va loai bo cholesterol [21]. Cac loai dudng
khac nhau dd dwoc st dung trong nhidu nghién ctru dé t6i
wu san xuat bacteriocin ¢ cac chung vi khuin khac nhau,
tuy nhién, glucose van dugc coi 1a ngudn carbon t6t nhat
kich thich san xuét bacteriocin, phén 16n cac thyc nghiém da
chimg minh ning suit bacteriocin cao lién quan dén sy hién
dién cua glucose trong moi truong sinh trudng chir khong
phai cac monosacarit khic. Glucose dugc coi 1a ngudn
carbon chinh cua hu hét cac vi sinh vat bi vi né duge déng
hoéa va chuyén hoa ning luong té bao nhanh. Tac dong tiéu
cuc cua tinh bot déi voi bacteriocin c6 thé do vi khuan da bi
h?ip phu 1én bé mit cua cac phan tur tinh bot, lam han ché sur
dung cua chung [13].

Hau hét cac méi trudng nudi duge sir dung cho vi khuin
lactic thuong duge bd sung ngudn nito, 1a ngudn c¢b anh
hudng 16n dén san xudt sinh khéi. Nudi chung VTCC 12257
trén moi truong MT7, thay 1an luot cic ngudn nito hitu co
1a cao malt, cao n4m men, cao thit, pepton, tryptone, uré; va
céc ngudn vo co: NaNO,, NaNO,, (NH,),SO,. Ngudn nito
anh huong nhi€u dén sinh truong cia chung VTCC 12257,
sinh khéi cao hon khi thay bang cac ngudn hitu co don tir
0,24-0,47 g/I. Cac ngudn nito vo co déu cho két qua thap
hon dang ké so véi nguén nito htu co, chi dat 0,03-0,20
g/l. NaNO, con giy tc ché sy sinh truong. Khdi lugng té
bao cho moi ngudn nito theo thi ty gidm dan nhu sau: cao
ndm men > peptone > tryptone > cao malt > cao thit > uré
> (NH 3)250 , > NaNO, > NaNO, (hinh 3). Tuy nhién, ngudn
nito hon hgp cia cao nam men va pepton (PC +) cho sinh
khéi cao nhét, dat 0,59 g/l. Do d6, hén hop cua cao ndm
men va pepton di duoc sir dung 1am ngudn nito cho cac thi
nghiém tiép theo. Cao nim men 1a ngudn nito dugc sir dung
pho bién nhét cung cap ham lugng phirc hop vitamin va tién
chat DNA bén canh nito hitu co cho vi khudn lactic. Lee va
¢s (2010) [21] thu dugc mét d6 té bao cao nhét khi cao nim
men dugc st dung lam nguén nito nuoi L. acidophilus A12,
dat gia tri 8,15 Log CFU/ml. Mat do té bao tuong dbi cho
mdi ngudn nito theo thir ty giam dan nhu sau: cao nAm men
> peptone > tryptone > cao malt > cao thit. Thi va cs (2003)
[22] d4 chimg minh ring, sy két hop cua peptone thit v&i
cac ngudn nito khac nhu cao ndm men gitip vi khuan phat
trién t6t.
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Hinh 4. Lwa chon thei gian nuéi thich hgp & quy mé phong thi
nghiém.

Nghién ctu dong hoc phat trién cia té bao, pH thay
d6i va lugng glucose tiéu thy trong qua trinh nudi cua L.
acidophilus VTCC 12257 dugc tién hanh trong thoi gian 48
gior lién tuc. Té bao phat trién voi pha lag ngin va dat khoi
luong té bao cao nhét (0,59 g/1) sau 24 gio nudi. Khoi luong
té bao cao duy tri dén 40 gi0 nuoi va giam nhe sau do, dat
0,45 g/l vao 48 gid nudi. Piéu nay cho thay, sinh truong dat
dén pha 6n dinh sau 32 gid c6 thé 1a két qua cua sy tich tu
cac san pham phu hodc gii han chit dinh dudng. Trong
qué trinh ting truong té bao, pH moi truong giam dan va
dat gia tri 3,92 sau 24 gi® nudi. Sau thoi gian d6, pH van
giir nguyén trong khoang 3,8 cho dén khi két thuc qué trinh
nudi. Toc do tiéu thu glucose nhanh hon trong 16 gio nudi
ban dau. Vao cudi thoi gian nudi, 10,48% luong glucose da
khong duogc st dung boi té bao budc vao pha 6n dinh va
han ché sir dung ngudn cacbon (hinh 4). Puong cong sinh
truong té bao cua L. acidophilus A12 duge xiy dyung trong
modi truong MRS boi Lee va ¢s (2010) [21]. Pha lag khoang
2 gio sau do6 1a pha logarit tir 2 dén 8 gio. Tang trudng té
bao duge duy tri thém 8 gio. S6 lugng tdi da ciia té bao duge
quan sat thay & 16 gid vi mat do té bao 1a 8,23 Log CFU/ml
[21]. Pong hoc cua sy ting trudng té bao va san xuat axit
lactic cta L. delbrueckii sp. bulgaricus WICC B-02 dugc
nudi trong moi truong t6i wu hoa chira 3 thanh phan chinh
glucose, cao nim men va peptone duoc béo céo [7]. Té bao
budc vao pha lag trong 2 gio nudi, sau té bao bat dau ting
theo c?ip s6 nhan, dat trong luong kho tdi dala 3,14 g/l, giai
doan 6n dinh sau 10 gio. D6 pH ciia moi trudng giam dan
va thap nhat 1a 5,28; sau do ting 1én 5,76 khi két thic qua
trinh nuéi. Pidu nay c6 thé duogce quy cho sy hinh thanh cac
ion amoni ty do tir phan Gng cua axit lactic va axit amin cta
L. delbrueckii sp. bulgaricus do giai thich sy gia tang d6 pH
cuia moi truong.
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Téc d6 khudy co vai trd 16n ddi véi sinh truong cta cac
vi sinh vét khi nuéi trong cac thiét bi 1én men, n6 vira c6 tac
dung dao tron méi trudng vira giup phén tan déu dinh dudng
tiép xtic voi bé mit, lam ting kha ning hap thu dinh dudng
ctia té bao. Chimg VTCC 12257 duge nudi trén thiét bi 30 1
chira 20 1 méi truong MT7, & 37°C, véi 3% gibng, thoi gian
24 gio. Sinh khdi tang khi ting téc d6 khudy tir 10-50 v/ph
va c¢6 xu thé giam nhe khi ting cao hon. Téc do khudy thich
hop cho sy sinh truong cia chung VTCC 12257 1a 50 v/ph
v6i sinh khi dat 0,62 /I (hinh 5).
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-
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Hinh 5. Lwa chon ché dé khudy thich hop.

30 - 8
b7
25 =
6 S
= Bl
?.Q v
& g
<9
3 I L =
Rt 45
2
3
g 104 éﬂ
g b2 2
£ s g
: F1o3
=
0 ‘ 0

Thoi gian (gio)
—— pH kiém sodt pH

—#— pH khong kiem sodt pH
Trong leong khé kiém sodt pH

—&— Him lugng glucose kiém sodt pH
Ham lwong glucose khong kiem sodt pH
=== Trong hrong kho khong kiém sodt pH

Hinh 6. Lwa chon thoi gian nudi thich hop trén thiét bi 30 .

Anh hudng cia pH duge kiém soat va khong duoc kiém
soat trong qud trinh lén men theo mé cua ching VTCC
12257 trén thiét bi 1én men 30 1, & 37°C trong 48 gio véi pH
ban ddu 14 6,5. Hinh 6 biéu thi su thay d6i cua sinh khéi, tiéu
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thu glucose va thay doi pH trong diéu kién pH dugc kiém
soat va khong kiém soat, cac mau dugc liy trong mdi 8 gid.
Khéi luong té bao thu dugc tir ca hai qua trinh 1én men trén
thiét bi 30 1 déu cao hon so véi két qua thu dugc tir quy mo
phong thi nghiém. Sinh khéi té bao t6i da thu dugc lan lugt
120,72 va 0,64 g/l d6i v6i qua trinh 1én men duoc kiém soat
va khong kiém soat pH, tang khoang 16,7 va 6,3% so véi
khdi luong t6i da thu duoc trong quy mo phong thi nghlem
(0,6 g/l hinh 4). Biéu nay co thé dugc quy cho cac diéu kién
nudi tot hon tir thiét bi duoc khudy tron va phan ph01 cac
thanh phan méi trudng ciing nhu cac san pham chuyén hoa.
Ngoai ra, sy giam ciia sinh khoi té bao trong qua trinh 1én
men khong dugc kiém soat pH c6 thé duoc giai thich dya
trén thue té 14 viée san sinh lactic tao ra mot moi truong co
tinh axit cao, (rc ché su phat trién cua té bao.

O diéu kién nuéi pH kiém soat, khdi lugng té bao dat tdi
da sau 16-24 gid va duy tri dén 32 gio, sau d6 giam nhe. Toc
d6 tiéu thu glucose nhanh trong 16 gid nuéi. Vao cudi thoi
gian nuodi, lugng glucose con lai 1a 8,9%. Nudi & diéu kién
pH khong kiém soat (pH ban dau 1a 6,5), sinh truéng cia
chung VTCC 12257 ciing ting theo cAp sé nhan, sinh khéi
cling dat t6i da sau 16-24 gio. Tuy nhién, gia tri nay thap
hon so véi qua trinh nudi pH dugc kiém soat va cao hon khi
nudi trong didu kién phong thi nghiém. Mit khac, pH cua
mai truong giam dang ké, dat gia tri khoang 3,96 trong 16
gio dau tién do su hinh thanh axit. Téc do tiéu thu glucose
cua chung VTCC 12257 nhanh hon trong 16 gio nud6i ban
dau, luong glucose con lai 14 10,5% vao thoi gian cudi.

Trong nghién ctru cia Elsayed va cs (2014) [7], nudi
chung L. delbrueckii sp. bulgaricus trén thiét bi 1én men 16
1, chtta 8 | moi truong tdi uu & ché do pH duoc kiém soat va
khong kiém soat, kh6i lugng té bao tdi da 6,59 g/l dat dugc
sau 8 gio dudi diéu kién pH duoc kiém soat va 4,88 g/l sau
12 gio dudi didu kién pH khong kiém soat. Glucose giam rat
nhanh trong 6 gio nudi dudi diéu kién pH duoc kiém soat va
10 gior trong diédu kién pH khong kiém soat. Khdi lugng té
bao ti da ciing cao hon trong diéu kién pH dugc kiém soat
(7,5 g/l) so voi diéu kién pH khong duge kiém soat (5,38
g/1) khi nuéi L. salivarius trong thiét bj 1én men 16 1[23].

Két luan

« Chung L. acidophilus VTCC 12257 cho sinh khéi cao
nhét tren m01 truong MT7 (SPY), nhiét d6 37°C, pH 6,5, ty
1¢ gidng ciy 3%, nguon cacbon la glucose, ngudn nito 1a
hon hop cua pepton va cao ndm men; thoi gian nudi 24-32
gio trong quy mo phong thi nghiém.

« Khéi luong té bao tbi da cao hon trong diéu kién pH
duoc kiém soat so voi diéu kién pH khong duoc kiém soat
khi nudi VTCC 12257 trong thiét bi 1én men 30 1 & toc do
khudy 50 v/ph; thoi gian 1én men 16-24 gid.
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LGOI CAM ON

Céc tac gia xin cam on Du an FIRST - Tiéu hop phan
2a ciia Nhom hop tac “Tang cuong nang lyc lam chu cong
nghé 1én men san xuat enzyme, probiotic dap img nhu cau
trong nudce va nang cao kha nang tu chu cua Vién Vi sinh vat
va Cong nghe sinh hoc, Pai hoc Qudc gia Ha Noi” di hd tro
kinh phi dé thyc hién cong trinh nay.
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