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Abstract: Probiotic properties in vitroof the Saccharomyces boulardii SB2 yeast, was isolated from
fruit at Cuc Phuong National Park were evaluated based on biological characteristics and tolerance
in simulated intestinal conditions. In the present work, studies were carried out to improve cell
growth Kinetics to produce cell mass of this biotherapeutic yeast in shake flaskand 30-L bioreactor
levels. In case of shake flask, the highest biomass was obtained under the culture conditions as YM
medium, at 37°C, pH 6, inoculum concentration of 5 %, with shaking for 32 h; the best sources of
carbon and nitrogen were found to be glucose and mixture of peptone, yeast extract, malt extract;
cell dry weight and cell density reached 2.43 g L and 10° CFU/ml repetitively. During 30-L
bioreactor cultivation, the maximal cell mass in agitation speed of 200 rpm, aeration rate of 1.2 v v
' min; at 32 h of incubation, was 3.58 g L in pH controlled culture and 3.08 g L™t in uncontrolled
pH. This is considered as the first step for cell mass production of this probiotic yeast in industrial
scale.
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cuia nam men Probiotic Saccharomyces Boulardii SB2
¢ quy mo binh lac va 30 lit
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Tom tat: Pac tinh probiotic trong diéu Kién in vitro caa chung nam men Saccharomyces boulardii
SB2 duoc phan lap tir qua rung & Vudn Quéc gia Clic Phuong, di dugc dénh gia dya vao céc dic
diém sinh hoc va kha ning chdng chiu trong méi truong rugt md phong. Trong nghién ciu nay,
chung nam men dugc nghién ctu vé dong hoc sinh truéng cho san xuit sinh khéi cao & quy mé binh
Iic va trong thiét bi 1én men 30 lit. Nudi trén binh lic, sinh khéi cao nhét thu dugc trén méi truong
YM, nhiét @6 37°C, pH 6, ché do lc, ti 1¢ gibng ciy 5%, ngudn cacbon la glucose, nguén nito 1a
hdn hop cua pepton, cao men, cao malt; thoi gian nudi 32 gio, sinh khdi va sb lugng té bao dat 2,43
g/l va 10°CFU/ml. Nudi trong thiét bi Ién men 30 lit, sinh khdi dat cao nhat & toc d6 khuay 200
v/ph; tbc @6 suc khi 1,2 lit khi/lit dich/phat; thoi gian 1én men 32 gio, dat 3,58 /1 dudi diéu kién pH
dugc kiém soét va 3,08 g/l khi pH khong kiém soat. Pay dugc coi 1a bude khoi ddu dé san xuit &

quy md cdng nghiép cho nim men probiotic nay.

Tir khéa: Saccharomyces boulardii SB2, probiotic, sinh khéi, binh lic, thiét bi Ién men 30 lit.

1. Giéi thi¢u

Probiotic 1a vi sinh vat séng duoc bd sung
vao thirc an, mang lai loi ich cho vat chua bang
cach cai thién va can bang hé vi sinh duong rudt
[1]. Saccharomyces boulardii, mot loai nAm men
khong gay bénh phét trién téi wu o nhiét do co
thé, da duoc thir nghiém vé hiéu qua caa nd trong
phong chéng tiéu chay lién quan dén khang
khuan. Bén canh cac tinh chat probiotic, S.
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boulardii ciing duwoc sir dung nhu tac nhan tri
liéu sinh hoc va dugc sir dung cho tri liéu dac
hiéu chdng lai nhiéu bénh [2]. Co ché hoat dong
cua loai nAm men nay dua trén hoat dong wc ché
tac nhan gay bénh trong ruét, ic ché hoat dong
cua doc té vi sinh vat [3], kich thich globulin
mién dich A [4] va tac dung dén niém mac ruét
[5]. Do d6, viéc san xuét sinh khéi caa nam men
nay nhu 1a san pham probiotic/sinh hoc tri liéu
c6 gia tri cao la chu d& hap dan cho nhiéu nhém
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nghién cau. Giéng nhu men banh mi, S.
boulardii sir dung ngudn carbon cho san xuat
sinh khdi dya trén thanh phan méi truong va diéu
kién nuéi cdy. Hon nira, mot s6 nghién ctu da
duoc tién hanh dé t6i wu hoa viéc san xuat sinh
khéi Saccharomyces cerevisiae bang cac loai
moi trudng khéac nhau trong binh lic va st dung
cac thong sé nudi khac nhau trong thiét bi Ién
men. Céac quy trinh nubi khac nhau trong céc
thiét bi 1én men theo m¢, hay Ién men lién tuc
cling dang duoc nghién ctru nham ti wu héa qua
trinh tao sinh khdi cao cua S. cerevisiae,S.
boulardii va nhiing vi khuan probiotic khac [6].

Nghién ciu duoc thuce hién nham muc tiéu
phét trién mo hinh béan cong nghiép dé san xuat
sinh khéi Saccharomyces boulardii cao cho cac
uwng dung tri liéu sinh hoc va probiotic sir dung
cac moi trudng va théng sé khac nhau & ca hai
diéu kién nudi binh lac va thiét bi 1én men.Trong
binh lic, nuéi cdy S. Boulardii duoc thir nghiém
trén 8 moi truong, tiép theo 1a lya chon cac ché
d6 nudi khac nhau. Cudi cting, nghién ciru vé anh
huéng cua cac thdng sé 1én men dén viéc san
xuét sinh khdi cua S. boulardii trong thiét bi 1én
men 30 lit 1am khoi dau cho san xuat & quy mo
cdng nghiép.

2. Nguyén liéu va phwong phap

Vi sinh vat

- Chiing nam men Saccharomyces cerevisiae
var. boulardii SB2 dugc luu giit tai Bao tang
Giong chuan Viét Nam (VTCC), Vién Vi sinh
vat va Cong nghé sinh hoc, PHQGHN.

- Vi sinh vat kiém dinh: Staphylococcus
aureus VTCC-B-0658.

Moéi truong

- Méi trwong YM agar (g/l): Glucose-10;
Pepton-5; Cao men-3; Cao malt-3; Agar-16;
Nudac cat-1 lit; pH6,0 £ 0,2

- Méi trwong dich thé nudi Saccharomyces
(g/M: ()Hansen: Glucose-30; Pepton-10;
KH2PO,:-3; MgS0..7H,O -2; cao men-1.
(2)Malt extract (ME): Cao malt-20; Glucose-
20; Pepton-1. (3)Sabouraud’s (Sab): Glucose-

20; Pepton-10; KH2PO4-1,5; MgS0..7H,0-1,0;
NaNOs-1,0. (4)PDB: Khoai tay-200; Glucose-
20. (5) YEGP: Glucose-20; Cao men-5; Pepton-
10. (6) YM: Glucose-10; Pepton-5; Cao men-3;
Cao malt-3. (7) YM bé sung khoang (YM-K):
Glucose-10; Pepton-5; Cao men-3; Cao malt-3;
KH2PO4-3; MgSO4.7H,0-2. (8)YPD: Pepton-
20; Cao men-10; Glucose-20.

Phuong phap
- Xac dinh kha nang sinh truong

Xdc dinh sinh khéi: Chung nAim men duoc
nudi trong binh 250 ml chara 50 ml dich [én men
hoic trong thiét bj 1én men 30 | chira 20 | moi
truong duoc lay miu tai cac khoang thoi gian
khac nhau. Sinh khéi khd duoc tinh dua trén
duong chuan ODego dd chuan bi theo phuong
phép mo ta cua Chin va cong su, (2015) [6].

Xdc dinh 6 lwong té bao: bang phwong phap
pha lodng theo mo ta caa Diep va cong su (2014)
[7].

- Hogt tinh khang khudn: Dich ly tdm phia
trén cua té bao duoc sir dung dé xac dinh hoat
tinh khang Staphylococcus aureus VTCCB-0658
bang phuong phap khuéch tan trén dia thach.

- Phuong phap xac dinh ham lugng glucose

Str dung thudc thir DNS theo phuong phép
cua Miller, 1959 [8].

- pH méi trwong duoc kiém tra trén thiét bi
do pH theo hudng dan cua nha san xuat.
- Nghién ciru diéu kién nubi nim men
Saccharomyces.
Lua chon diéu kién nudi thich hop trong binh lic

NAm men dugc nudi lac trong binh tam giac
trén 8 moi truong (Hansen, Malt extract,
Sabouraud’s, YEGP, YM, YPD, YM bé sung
khoang va PDB). Thir nghiém sinh truéng ¢ cac
nhiét do khac nhau (20, 25, 30, 35, 40, 45 va
50°C); pH thay dbi tir 3 dén 9; Ti Ié gidng cay tir
0,2 dén 10%; Céac ngudn cacbon thay thé la
fructose, galactose,glucose, lactose, maltose,
mannitol, saccharose, tinhbdt; Ngudn nito thay
thé 1a cao malt, cao men, casein, pepton, NaNOs,
NaNO;, (NH4)2S04Vva uré; nudi & ché do cap khi
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lic, tinh va vi khi. Thoi gian nudi lién tuc tir 0
dén 60 gio da duoc thir nghiém cho kha nang tao
sinh khoi, pH sau nudi va ham luong glucose.

Lwa chon diéu kién nudi thich hop trén thiét
bi 1én men 30 lit

Nam men duogc nudi trong thiét bi 1én men
30 |, cdy 5 % gidéng; nhiét d6 nudi & 37°C; pH
ban dau duoc diéu chinh dén 6,0 sau khi khi
trung. pH kiém soat & cling mot gié tri trong qué
trinh nudi duogc diéu chinh bang 2,5M NaOH va
2,5M HCI. Chat chéng tao bot vo tring da duoc
sir dung trong qué trinh nudi. Sinh khdi khé duoc
xac dinh & céc tée do khudy 50, 100, 150, 200 va
250 v/ph; lugng khi cung cip duogc thay d6i (0,8;
1,0; 1,2; 1,4 va 1,6 | khi/lit dich/phat). Xac dinh
pH sau nudi; ham lugng glucose va sinh khdi kho
theo thaoi gian nubi 8, 16, 24, 32, 40, 48, va 60
gio dudi diéu kién pH duoc kiém soat va khong
kiém soét.

Céc thi nghiém duoc tién hanh ba lan, két
qua la trung binh cua ba thir nghiém doc lap.

3. Két qua va thao luan

Pic tinh probiotic trong diéu kién in vitro
cua chung nim men SB2, phan 1ap tir qua rung &
Vuon Qubc gia Cic Phuong, da dugc danh gia
dwa vao cac dic diém sinh hoc va kha ning
chéng chiu trong diéu kién rust méd phong.
Chung ndm men duoc dinh danh 13 S. cerevisiae
var. boulardii SB2 va mang day du cac dac tinh
probiotic nhu: sinh truéng & 37°C, ¢ kha niang
sinh cac hoat chit khang mét sé vi khuan gay
bénh, chiu mudi mat (0,3%), ton tai trong diéu
kién khic nghiét cua da day va rudt, c6 kha nang
bam dinh vao cac té bao biéu mé rudt,va khdng
bi anh huong boi cac khéng sinh khang khuan
thdng dung. Trong nghién cau nay, chung SB2
dugc nghién ciru cac didu kién nudi thich hop
cho san xuat sinh khéi cao & quy md binh lic va
thiét bi 1én men 30 I.

Lyra chon diéu kién nudi thich hop trong binh lac
Nudi trong binh lic chung Saccharomyces

boulardii SB2 bao gom cac thuc nghiém: lya
chon moi truong, nhiét do, giatri pH, ty I giong,
ché a6 cip khi, ngudn cacbon, nguén nito va thoi
gian nuéi dugc danh gia riéng biét.

Tam loai moéi treong thong thuong su dung
nudi nAm men da duoc lya chon dé nghién ctu
kha nang tao sinh khdi va kha niang khéng céc vi
sinh vat duong rudt cua S. boulardii SB2 (Hinh
1). Qua trinh tao sinh khdi té bao phu thudc rat
nhiéu diéu Kién trong d6 c6 thanh phan moi
truong, do d6, viéc nghién cuu, lya chon moi
truong thich hop c6 vai tro vé cung quan trong.
Trong tdm loai méi trrong nubi chiang SB2, sinh
khdi cao hon trén cac méi trudng co chira cao
men (Bao gém: Hansen, YEGP, YM, YM-
Khoéng va YPD). Sinh khéi té bao dat cao nhat
(dat 2,35 g/I) trén moi truong YM (bao gém cao
men, cao malt, pepton va glucose) 1a moi truong
¢6 ty 1& cac thanh phan dinh dudng thich hop cho
su sinh truedng va phat trién caa chung SB2. Tiép
theo 14 cac méi truong Hansen, YM-Khoang,
YPD va YEGP dat 2,08-2,24 g/l khi nu6i ¢ 37°C
trong 48 gio. O cac moi truong con lai khdng cé
cao men, sinh khdi thap hon tir 1,75 - 1,92 g/l.
Cao men dugc st dung rong réi trong cac cong
thirc moi truong la nguon giau cac axit amin,
vitamin va cac yéu t6 ting truong. N6 dong mot
vai trd quan trong dbi véi su phat trién té bao va
do do6, b6 sung cao men 1a can thiét dé hd tro su
phét trién cua té bao va dat duoc mat do té bao
cao [9]. Chin va cong su (2015) nudi chung
Saccharomyces boulardii ATCC-MYA-796 trén
5 méi trudng & 37°C trong 24 gio lac, sinh khbi
té bao dat cao nhat (2,57 g/l) thu dugc & mdi
truong 2 (bao gom glucose, corn steep liquor,
NaNO3, va céc loai khoang). Bén méi truong
con lai, sinh khéi dat 0,7-2,0 g/l [6]. Nudi binh
lic trén 3 moi truong YMG, CSM va CSM bo
sung cao men trong nghién ctru cua El-Enshasy
va cong su (2008) cho cac két qua khac nhau,
sinh khdi cao nhat thu duoc ¢ méi truong CSM
b sung cao men (3,1 g/l) sau 12 gio nudi, tiép
theo 1a moi truong YMG (2,5 g/l) sau 22 gio nudi
va thap nhat khi nudi trén méi trudng CSM, dat
1,5 g/l sau 12 gio nudi.
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Hinh 1. Lya chon méi trudng nudi thich hop.
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Hinh 2. Lya chon nhiét do, pH nudi va ty I¢ giong
cay thich hop.

Kha nang khang Staphylococcus aureus cua
chung SB2 ciing khac nhau trén cac moi truong.
buong kinh vong khang 16n nhat trén moi
truong YM va YM-Khoang (17 - 18 mm), tiép
theo la méi truong PDB va Hansen (13 - 14 mm),
kém hon & 4 méi truong con lai, vong khang tir
8 - 10 mm (Hinh 1). Cac hoat tinh probiotic cua
S. cerevisiae var. boulardii chng lai tac nhan
gdy bénh cua con ngudi c¢6 lién quan dén giam
sO lwong té bao va kha ning hoat dong cua Vi
khuén va kha nang gan két v6i bé mit té bao cua
nam men. Nghién ctu cua Rajkowska va cong
su (2012) xac dinh anh huong cua bay loai ndm
men probiotic S.cerevisiae var.boulardii trén cac
vi khuan gay bénh ctia con ngudi: Escherichia coli,
Enterococcus faecalis, Listeria monocytogenes,
Pseudomonas aeruginosa, Salmonella
typhimurium va Staphylococcus aureus. Két qua
cho thay s lugng té bao vi khuan giam déang | ké
da dugc quan sat thay khi nudi hn hop véi nim
men probiotic. Phan 16n cac chung vi khuan déu
bi rGt ngan thoi gian pha lag khoang 0,3-6,15

gio. Céc vi khuan dat téc do tang truong toi da
trong thoi gian ngan hon 0,23-3,98 gio so Véi
truong hgp nudi don chiing. Hoat tinh probiotic
cua S. cerevisiae var. boulardii chéng lai vi sinh
vat gay bénh bang cach san xuat cac hop chat uc
ché [10]. Mot s6 khéc giai thich tac dung bao vé
ctia ndm men chdng lai vi khuan gay bénh nhu
diéu hoa mién dich, san sinh doc t va canh tranh
vi tri bam dinh hoac canh tranh chit dinh dudng
[11].

Sinh truong va phét trién ciia chiung SB2 phy
thudc rd rét vao nhiét do (Hinh 2). Sinh truong
tot nhat trong khoang nhiét do 35-40°C, sinh
khéi kho dat 2,34 - 2,42 g/l, sau 48 gid nudi. Cac
nghién ctru truéc day da ching minh rang
Saccharomyces boulardii sinh truong tét ¢ nhiét
d6 37°C so voi cac chung khéac thuoc chi
Saccharomyces sinh truéng ¢ nhiéu do thép hon
[12, 13]. Déy la cac khoang nhict do gan Voi
nhiét d6 co thé ‘ngudi va dong vat nén rat co loi
khi str dung ché pham probiotic.

Chung SB2 c6 kha nang sinh truéng ¢ cac
pH nghién cau tir 3 - 9; Sinh khdi tang tir pH 3 -
6 va giam tir pH 7 - 9; dat gi tri cao nhat & pHS6.
Pay 1a chung c6 kha nang chiu pH thap tdt, sinh
khoi dat 75 % & pH3 so vai sinh khdi cao nhat ¢
pH6 (Hinh 2). Trong nghién ctru cuia Rajkowska
va cdng su, (2010), cac chung S. boulardii trong
cac san pham thuéc sinh truéng tét ¢ 37 °C, ¢6
kha ning chiu pH thap hon, ton tai trong dich da
day va chiu mudi mat tét hon cac nAm men phan
lap tir kefir [14]. Khi séc nhiét ¢ 52 C, S.
boulardii da dugc chitng minh la c6 kha nang
chéng chiu tét hon (ton tai 65 %) so véi S.
cerevisiae W303 (45%) [15]. Kha nang chiju pH
thap cua S. boulardii co thé do nhiéu yéu té khac
nhau nhu kich thudc té bao, thanh phan caa vach
té bao vv...[12].

Ty Ié gidng ciy la mot trong nhitng théng s6
quan trong trong nghién ciru diéu kién l1én men.
Trong thi nghiém nay, ti 1¢ gidng 0,2 -10 % duwoc
kiém tra, sinh khi thip nhat khi cayO 2% glong
sinh khéi tang dan khi cay luong giong tang dén
5% va c6 xu hudng giam nhe khi cay giong trén
7% (Hinh 2). Sinh khéi dat gi4 tri cao nhat khi
cay 5% giong.
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Khi thay d6i ngudn cacbon la glucose bang
cac ngudn duong fructose, galactose, lactose,
maltose, mannitol, tinh bot, va saccharose,
chung SB2 sinh truang tot trén ngudn cacbon la
fructose, maltose, mannitol va saccharose (dat
2,21 - 2,36 g/l). Tuy nhién sinh khéi dat cao nhat
o nguon cacbon 14 glucose (B/C +) 1 2,46 g/1. O
cac ngudn cachon con lai: galactose, lactose, tinh
bot, sinh khéi dat 1,51 - 1,84 g/l (Hinh 3).
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Hinh 3. Lya chon ngudn cacbon, nito va ché do

khi thich hop.
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Hinh 4. Lya chon thoi gian ljuéi thich hop ¢
quy méd binh lac.

Nubi Chung SB2 trén moi truong YM, thay
lan luot cAc ngudn nito hiru co 1a cao malt, cao
men, cao thit, pepton, tripton, uré; va cac nguon
v6 co: NaNO;, NaNOs, NH4(SO4)2. Ngudn nito
anh huong nhiéu dén sinh truong cua ching
SB2, sinh khdi cao hon khi thay bang cac nguon
hitu co don tir 1,58 - 2,01 g/l. C4c nguén nito vo
co déu cho két qua thip hon dang ké so Voi
ngudn nito hitu co, chi dat 0,52 - 1,69 g/l; NaNO,
con gy tc ché su sinh truéng. Trong khi do,

ngudn nito hdn hop cua pepton, cao malt, cao
men (DC +) cho sinh khdi cao nhét, dat 2,46 g/l
(Hinh 3).

Nudi ching SB2 trong moi truong YM, ¢ 37
"C, v6i 5% gidng, 48 gid véi cac ché do khi khac
nhau: lac, tinh va vi khi. Két qua hinh 3, cho thay
day 1a chung hiéu khi, & ché d lic tao sinh khoi
cao nhat va sinh khdi thap dan ¢ ché do tinh va
vi khi.

Nghién ciru dong hoc phat trién cua té bao,
pH thay d6i va luong glucose tiéu thu trong qua
trinh nuoi cua S. boulardii SB2 dugc tién hanh &
diéu kién binh lic trong thai gian 60 gior lién tuc.
Té bao phat trién theo cap sé nhan ma khong c6
giai doan lag dang ké va dat duoc sinh khdi 2,43
g /1 va sb lugng té bao cao nhit sau 32 gio nudi
(hinh 4). Sinh khéi va s6 luong té bao duy tri dén
48 gio nudi va giam nhe sau do, dat 2,11 g/l vao
cudi thoi gian nudi. Didu nay cho thay, sinh
truong dat dén pha 6n dinh sau 32 gio c6 thé la
két qua cua su tich tu cac san pham phu hoic gioi
han chat dinh dudng. Trong qua trinh ting
truong té bao, pH méi trudng giam dan va dat
gia tri 3,6 sau 32 gio nubi. Sau thoi gian do, pH
van giit nguyén trong khoang 3,3 - 3,5 cho dén
khi két thic qué trinh  nudi. Téc do tiéu thu
glucose cao hon trong 16 gio nudi ban dau. Vao
cudi thoi gian nudi, 20 % luong glucose da
khong duoc sir dung bai té bao budc vao pha on
dinh va han ché str dung ngudn cacbon (Hinh 4).
Trong nghién ctu cua El-Enshasy va cong su
(2008), nudi chung Saccharomyces boulardii
ATCC-MYA-796 trén méi truong CSM (bd
sung cao nam men 5g/l) trong binh lac, té bao
tang truong theo cap s6 nhan, dat trong luong
kho cao nhat 3,1 g/l sau 12 gio nudi va giam dan
sau do; do pH cuia moi trudng giam dan, dat gia
tri thip nhat 1a 2,9 sau 17 gid. Ham luong
glucose con lai 25 % vao cudi thoi gian nudi [9].

Lywa chon diéu kién nudi thich hop trén thiét
bi 1én men 30 lit

Téc d6 khudy c6 vai trd [on dén sinh truong
ctia ndm men trong céac thiét bi 1én men, n6 vira
c6 tac dung dao tron mdi truong va con gilp
phan tan déu dinh dudng tiép xdc véi bé mat cia
nim men, lam tang kha nang hap thy dinh dudng
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cua té bao. Chung nghién ctru dwgc nudi trén
thiét bi 30 lit chira 20 lit moi truong YM, & 37°C,
v6i 5% gibng, thoi gian 32 gio. SB2 la chuang
hiéu khi do vay mat do té bao thay doi khi thay
doi toc do khuay tron. Sinh khdi ting khi ting
tdc do khudy tir 50 - 200 vong/phut va c6 xu thé
giam nhe khi ting cao hon. Tdc d6 khuay thich
hop cho su sinh truéng cua chung SB2 la 200
vong/phut véi sinh khéi dat 2,94 g/l (Hinh 5).

Suc khi nham cung cap oxi cho qua trinh sinh
truong cua nam men. Trong thi nghiém nay, sinh
khéi chung SB2 tang khi ting toc do suc khi va
dat gia tri cao nhat & 1,2 lit khi/lit dich/phut dat
3,05 g/l. Sinh truéng khong tang khi toc do suc
khi cao hon (Hinh 5). Khi ting téc d6 suc khi tir
1,0 lit khi/lit dich/phat 1én 1,5 lit khi/lit
dich/phat, sinh khdi cua chung Saccharomyces
cerevisiae var. boulardiiSB-17 tang 30%; pH
moi truong va tde do tiéu thu glucose giam manh

Ll

100 150 200 250 ®WTécddkhudy (véng/phit)

Sinh khéi (g/1)

35
3
25

) 7t
15

i
0.5

0 4
50
08 1 12 14 1.6 wTécdd chpkhi(v/viph)

Hinh 5. Lya chon ché d¢ khuay va ché do
thoi khi thich hop.
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Hinh 6. Lua chon thai gian nubi thich hop
trén thiét bi 30 lit.

Nham nghién ciu dong hoc phét trién cua té
bao, ching SB2 duoc nudi theo meé trén thiét bi
30 lit, toc do khudy 200 vong/phut; téc do suc
khi cua 1,2 lit khi/lit dich/phat, dudi diéu kién
pH duoc kiém soat va khong kiém soat. Két qua
& diéu kién nudi pH kiém soat, khbi luong té bao
dat t6i da (3,58 g/l) sau 32 gio va duy tri trong
thoi gian con lai. Toc do tiéu thu glucose cao hon
trong 16 gio nudi ban dau. Vao cudi thoi gian
nubi, luong glucose con lai 1a 3,3 %. Nudi ¢ diéu
kién pH khéng kiém soat (pH ban dau la 6,0),
sinh truong cua S. boulardii SB2 cling tang theo
cap sb nhan, sinh khéi dat téi da 1a 3,08 g/l sau
32 gio. Giatri nay thap hon 14 % so véi qué trinh
nuodi pH duoc kiém soét va cao hon khi nudi trén
binh lac. Mat khac, pH cia méi truong giam
dang ké dat gia tri khoang 3,5 trong 16 gio dau
tien do su hinh thanh axit. Téc d6 tiéu thu
glucose cua chung SB2 cao hon trong 16 gio
nudi ban dau. Vao cudi thoi gian nudi, luong
glucose con lai la 12,1%. Theo bao cdo cua
Muller va cong su (2007), d6 pH cia moi truong
giam ciing nhu chirc nang hap thu glucose trong
pha sinh truong, c6 thé Ia do sy tich tu axit trong
moi truong nudi [16]. Trong nghién ctu cua
Chin va cong su (2015), khi nudi chuang
Saccharomyces boulardii ATCC-MYA-796 trén
thiét bi 1én men 16 lit, chira 8 1it moi truong toi
wu & ché do pH duogc kiém soat va khong kiém
soat. Khéi lugng té bao t6i da 8,2 g/l dat duoc
sau 16 gio dudi didu kién pH duoc kiém soat va
4,0 g/l sau 13 gid duéi diéu kién pH khong kiém
soét [6]. El-Enshasy va cong su (2008), nghién
ctru ba kiéu nudi khac nhau (trong binh lic va
thiét bi 1én men 3 lit trong diéu kién pH duoc
kiém so4t va khong kiém soat) cua
Saccharomyces boulardii ATCC-MYA-796 trén
mbi truong CSM bé sung cao men (5 g/l). Trong
truong hop nudi & binh lic, sinh khéi dat téi da
3,1 g/l; ham lugng glucose con lai 25%. Nudi
trén thiét bi 18n men, sinh khéi dat téi da 4,0 g/l
va 5,2 g/l khi khong kiém soat va cé kiém soét
pH sau 12 gio nubi. Ty Ié tiéu thu glucose trong
truong hop nudi cay trong thiét bi 1én men cao
hon so vé&i nudi cay binh lic, con lai 12 %
glucose trong truong hop pH khéng kiém soét va
duoc tiéu thu hoan toan trong diéu kién pH duoc
kiém soéat & mac 5,5 [9].
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4. Két luan

- Chung nAm men Saccharomyces boulardii
SB2 phan lap tir qua rung & Vuon Quéc gia Cuc
Phuong mang day du cac dic tinh probiotic duoc
lwu giir tai Bao tang Gibng Vi sinh vat, Vién Vi
sinh vat va Céng nghé Sinh hoc, Pai hoc Quéc
gia Ha Noi.

- Piéu kién nudi thich hop trong binh lic cho
sinh khéi cao nhét trén méi truong YM, nhiét do
37 °C, pH 6, ti I¢ gidng cay 5 %, ngudn cacbon
la glucose, nguén nito 1a hdn hop cua pepton, cao
men va cao malt; thoi gian nudi 32 gio, sinh khéi
va sb luong té bao dat 2,43 g/l va 10° CFU/m.

- Biéu kién nudi thich hop trong thiét bj 1én
men 30 it caa chung SB2 cho sinh khdi cao nhat
& toe @6 khuay 200 v/ph; téc @6 suc khi 1,2 lit
khi/lit dich/phut; thoi gian 1én men 32 gio; sinh
khéi dat 3,58 g/1 dudi diéu kién pH duoc kiém
soat va 3,08 g/l khi khdng kiém soét pH.

Lo1i cam on

Cac tac gia cam onnhiém vu Quy gen Khai
thac va phat trién ngUOn gen vi khuan va nim
men nham tao che pham probiotic”va “Bao ton
va luu giir ngudn gen vi sinh vat” da hd tro kinh
phi d@é thuc hién cong trinh nay.
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