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XAC bINH MOT SO DAC PIEM SINH HQC
CUA NAM MEN Saccharomyces boulardii

Tran Van Tu4n!, Vii Xuan Tao?

TOM TAT

Ném men Saccharomyces boulardii dugc st dung rong rai trong san xudt men tiéu héa cho ngudi va vat nudi.
S. boulardii dugc chling minh ¢6 tic dung chdng lai cac vi sinh véat gdy bénh duong rudt. Ngoai ra, loai ndm nay da
bat dau dugc st dung lam vat cht d€ biéu hién cdc gen ma hoéa khang nguyén ctia vi sinh vat gay bénh nham san
xudt vacxin tai t8 hgp toan t€ bao ding cho dudng udng. Trong nghién ctiu ndy, ba chting ndim men S. boulardii NM,
PE va BIO dugc danh gia vé mot s6 dic diém sinh hoc va so sanh véi chling ndm men Saccharomyces cerevisiae
BY4743. Ba chung S. boulardii NM, PE va BIO c¢6 dic diém tuong tu v6i ndm men S. cerevisiae BY4743 vé hinh thdi,
khé nang chiu con va khong c6 kha ning két lang, cing nhu bam dinh. Tuy nhién, ba chiing ndm men S. boulardii
¢6 kha ndng lén men sinh c6n v6i nong d6 kha cao, trung binh tti 5 - 8 % (w/v), tham chi con cao hon so véi chiing
S. cerevisiae BY4743. Dic biét, kha nang dong hoa galactose kém va kha ning séng sot t6t 6 pH 2 ctia ba chung

S. boulardii 1a nhiing dic diém quan trong gitip phén biét S. boulardii v6i S. cerevisiae.

T khoa: Dic diém sinh hoc, ndm men, probiotic, Saccharomyces boulardii

1. DAT VAN DE

Ndm men S. cerevisiae thuong dugc st dung
trong san xudt thuc phdm 1én men va cic d6 udng
c6 con (Walker and Stewart, 2016). Mot loai ndm
men c6 dic diém di truyén gin nhu gidng hét véi
S. cerevisiae thudng dugc goila ndm men S. boulardii
thi hidu nhu chua dugc nghién ctiu & nudc ta.
S. boulardii hién dang dugc stt dung rong rai trong
san xudt men tiéu héa dé phong ngtia va ho trg diéu
tri bénh tiéu chay & nguoi va vat nuoi.

S. boulardii dugc phéan lap ti vo qua vai thiéu
vao ndm 1923 béi nha khoa hoc ngudi Phap Henri
Boulard, da dugc st dung nhu mét loai thudc diéu
tri bénh tiéu chay k€ ti nam 1950. Khuén lac ndm
S. boulardii c6 hinh tron, c6 mau tring duc, bé
mit nhdn, té€ bao c¢6 hinh triing hodc hinh ovan.
S. boulardii phat trién t6i vu & nhiét ¢ 37°C nén day
la mot diéu kién thuén lgi cho viéc stt dung loai ndm
nay lam probiotic (Edwards-Ingram et al., 2007). Mot
ddc tinh rdt quan trong ctia ndm men S. boulardii d€
ung dung cho san xuét probiotic la loai ndm nay c6
thé khang dugc mot s6 vi sinh vét gay bénh hay xuét
hién & duong rudt (Czerucka and Rampal, 2002).
Co ché cua hoat tinh probiotic cua loai ndm men
nay la tc ché tac nhan gay bénh trong rudt, bat hoat
doc t6 vi sinh vat (Mansour-Ghanaei et al., 2003),
kich thich globulin mién dich A (Castagliuolo et al.,
1999) va tac dung dén niém mac rudt (Qamar et al.,
2001). Viéc chu dong tuyén chon cac chung nim
men S. boulardii ¢b cac dic diém vugt trdi sé phuc
vu dac luc cho cdc nghién ctiu ting dung probiotic.
Trong nghién ctiu nay, ching t6i tién hanh nghién

ctiu xac dinh mot s6 dac diém sinh hoc ctia ba chung
nidm men S. boulardii NM, PE va BIO nham dinh
huéng ting dung cac ching ndm nay trong san xuét
ché phdm probiotic.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciiu

Ba chung ndm men S. boulardii NM, PE va BIO
dung trong nghién ctiu dugc phan lap tai Viét Nam
va dugc cung cdp boi BO mon Vi sinh vat hoc, Khoa
Sinh hoc, Trudéng Dai hoc Khoa hoc Ty nhién, Dai
hoc Quéc gia Ha Noi (PHQGHN).

Céc chung ndm men S. cerevisiae dung lam
doéi chiing so sanh gom: BY4743 dugc mua tu
EUROSCARF (www.euroscarf.de) va BY4741,
BY4741[FLO8] do Phong Genomic, Phong Thi
nghiém trong diém Coéng nghé Enzym va Protein,
Trudng Pai hoc Khoa hoc Ty nhién, PHQGHN
cung cap. Chung BY4741 khong c6 kha nang két
ling cing nhu bam dinh. Chiing BY4741[FLO8] la
chtng dugc chuyén gen FLOS8 dé€ kich hoat kha nang
két lang va bam dinh.

2.2. Phuong phap nghién ciu
2.2.1. Xdc dinh ddc diém hinh thdi

Céc ching ndim men dugc cdy ria trén moi
trudng YPD (1% cao ndm men, 1% pepton, 2%
dextrose, 2% agar, pH 6,5), sau d6 dugc U & nhiét
do6 30°C trong 72 gi¢ d€ quan sat dac di€ém hinh thai
khuén lac. Hinh dang té bao dugc quan sat dudi
kinh hién vi quang hoc.

'Khoa Sinh hoc, Truéng Dai hoc Khoa hoc Tu nhién, Pai hoc Quéc gia Ha Noi
2Trung tdm Sinh hoc Thuc nghiém, Vién Ung dung Cong nghé¢, Bo Khoa hoc va Cong nghé

107



Tap chi Khoa hoc Céng nghé Néng nghiép Viét Nam - S6 3(112)/2020

2.2.2. Ddnh gid khd ndng st dung dudong galactose
va glucose

Mbi chting ndm men dugc cdy vao 1 ml dich moéi
truong YPD, tron déu bing may vortex va cdy trai
50 ul dich trén dia mdi trudng thach SC véi nguon
cacbon duy nhit la galactose hoac glucose. Pia moi
truong da cdy trai cac ching ndm men dugc u &
30°C trong 48 gid (Tran, 2011).
2.2.3. Ddnh gid khd ndng bam dinh

Chuing ndm men NM, PE, BIO, BY4743 va 2 chiing
doi chling BY4741 va BY4741[FLOS8] dugc cdy vach
trén dia moi truong YPD. Sau 24 gio nudi 6 30°C, tién
hanh b6 sung 5 - 7 ml nudc cat 1én bé mit dia va lac
nhe cho dén khi khudn lac ndm & chting doi chiing
am BY4741 tr6i hét thi d6 bo phén dich long. Kha
nang bam dinh bé mat ctia cac chung nghién ctiu
dugc so sanh véi d6i ching duong 1la BY4741[FLOS]
va doi chiing am BY4741 (Tran, 2011).
2.2.4. Ddnh gid kha ndng két lang

Moéi chting ndim men dugc cdy vao 6ng fancol 10
ml c6 chtia 3 ml moi truong YPD dang dich. Cac 6ng
nay dugc nuoi lac véi téc d6 200 vong/phut, & 30°C.
Hai chiing BY4741[FLO8] va BY4741 dugc st dung
lam d6i chiing. Sau 18-20 gig, cac 6ng dich nudi sé
dugc dung diing trong 1 - 2 phut. Cac chung c6 kha
néang két lang sé nhanh chéng tao 16p sinh khéi ling
dudi day 6ng fancol (Tran, 2011).
2.2.5. Ddnh gid kha nang chiu pH thdp

Céy 2 khuén lac méi chiing ndm men vao Ong
chtia 500 pl moéi truong YPD long pH 2. Cac 6ng
nay dugc nudi lac véi téc do 200 vong/phut & 30°C,
sau 2 gio tién hanh céy trai lén dia petri chtta moi
truong YPD. Sau 2 ngay u 6 30°C, s6 khuén lac xuét
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hién trén dia moi trudng dugc thong ké. Thi nghiém
dugc lap lai 3 1an doc lap (Tran, 2011).
2.2.6. Ddnh gid khd ndng lén men va chiu con

Kha nang lén men ctia cdc chiing ndm men dugc
xac dinh thong qua ndng d¢ con trong dich nuoi cay.
Chung ndm men NM, PE, BIO va BY4743 dugc nuoi
trong binh tam giac chida va 100 ml dich mdi truong
Hansen (5% glucose; 1% pepton; 0,3% KH,PO,;
0,2% MgSO,.7H,05 1,5% agar; pH 6). Cac binh nu6i
dugc boc kin va nudi 6 30°C trong 48 gid. Cac mau
dugc xac dinh néng dd con bang con ké. Kha nang
chiu c6n dugc xac dinh bing cach nho 10 ul dich t&
bao cac ching ndim men 1én bé mdt mai trudng YPD
da bo sung con véi cac ndong do khac nhau (5, 7, 10
va 12%). Cac dia dugc U trong t 6n nhiét 30°C trong
24 gi¢ d€ nim men phat trién (Tran, 2011).
2.3. Thoi gian va dia diém nghién ctu

Nghién ctiu dugc thuc hién tii thang 6 nam

2019 dén thang 3 ndm 2020 tai BO mon Vi sinh vat
hoc, Khoa Sinh hoc, Trudong Dai hoc Khoa hoc Tu
nhién, Pai hoc Qudc gia Ha Noi.

I1I. KET QUA VA THAO LUAN

3.1. bac diém hinh thai cua ciac ching nAm men
S. boulardii

Céc chiing ndm men dugc nuoi cdy trén moi
truong YPD. Sau 3 ngay nuoi cdy, cac ching
S. boulardii c6 cac dic diém dién hinh ctia khuin lac
ndm men nhu ¢6 mau trang duc, nhan béng, dudong
kinh khoang 2 - 3 mm, bé mat hoi 16i, ria tron. Khi
quan sat dudi kinh hién, cic té bao c¢6 dang hinh
tring hodc hinh bau duc (Hinh 1). Néu chi dya vao
hinh thai khuén lac hodc hinh dang té€ bao thi kho c6
thé phén biét dugc S. boulardii v6i S. cerevisiae.

BY4743

-

Hinh 1. Hinh thai cdc ching ndm men
Ghi chui: (A, B) Hinh thdi khudn lac trén dia thach; (C) Hinh dang té€ bao duéi kinh hién vi.
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3.2. Kha nang st dung duong galactose va glucose
cua cac chung S. boulardii

Céc chung ndm men dugc cdy trai lén moi trudng
thach SC (synthetic complete medium) véi nguon
cacbon duy nhat la galactose hodc glucose dé danh
gia kha nang st dung hai nguén cacbon nay. Két qua
nghién ctiu cho thay, ca 3 chung S. boulardii NM, PE,
BIO st dung tot glucose nhung lai sti dung rat kém
duong galactose, ngudgc lai S. cerevisiae BY4743 c6

BY4743 NM

glucose

galactose

kha nang st dung tot ca 2 ngudn cacbon nay (Hinh 2).
Do thong tin vé di truyén cta S. boulardii va
S. cerevisiae gan nhu giong hét nhau, nén viéc giai
trinh ty gen d€ phan biét gitia 2 loai nay la khong
kha thi. Do d6, tim kiém c4c dic diém khic nhau
gitia S. boulardii va S. cerevisiae ludon dugc cac nha
khoa hoc ddc bié¢t quan tam (McFarland, 1996). Nhu
vay, day c6 th€ coi la mot trong nhiing dac diém
quan trong d€ phén biét S. boulardii v6i S. cerevisiae.

PE BIO

Hinh 2. Kha néng st dung glucose va galactose ctia cdc chiing ndm men

3.3. Kha niang két lang va bam dinh cta cac chiing
S. boulardii

Kha nang bam dinh 1a mét trong nhiing déc tinh
quan trong giup vi sinh vat tuong tuong tac véi bé
mit té bao chu (Briickner and Mosch, 2011). Két qua
nghién ctu cho thdy ca 3 chung S. boulardii NM,
PE, BIO déu gidng vé6i ching S. cerevisiae BY4743
la khong c6 kha nang két ling va bam dinh. O
S. cerevisiae, kha nang bam dinh va két lang dugc

quyét dinh béi mét nhom gen thudc ho FLO ma
héa cac protein Flo. Su biéu hién ctia cic protein Flo
dugc kiém soat bai protein diéu hoa Flo8 ma hoa
bdi gen FLOS. Tuy nhién, trén thuc té€ phan l6n cac
chiing S. cerevisae khong c6 kha ning bam dinh va
két ling do gen FLOS chiu trach nhiém kiém soat
nhiing ddc tinh nay bi dot bién dan dén bat hoat
(Fichtner et al., 2007).

Hinh 3. Kha nang két lang va bam dinh ctia cac chting ndm men
Ghi chii: (A) Khd ndng két lang; (B) Khd ndng bam dinh; BY4741[FLO8] la DC (+), BY4741 la DC (-).
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3.4. Kha néang chiu pH thip cta cac chung S. boulardii

Mot trong nhiing ddc tinh can c6 & mot vi sinh
vat probiotic 1a kha nang chiu dugc pH thap trong
da day. D€ c6 thé ton tai va phat trién dugc trong co
thé vat chu thi chung probiotic phai s6ng sot duge &
modi trudng c6 pH 2 (Edwards-Ingram et al., 2007).
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Ca ba chung S. boulardii NM, PE, BIO déu c6 kha
nang song sot rat tot & diéu kién mai trudng cé pH 2,
trong khi chtng S. cerevisiae BY4743 kha nang song
s6t kém hon nhiéu (Hinh 4). Ddc diém nay cé thé
giup phén biét gitia S. boulardii va S. cerevisiae.

BY4743 NM PE BIO

Hinh 4. Kha nang séng s6t & pH 2 clia cac chung ndim men

Ghi chii: (A) Khudn lac ciia cdc ching ndm men trén moi trudng thach YPD sau khi nudi ldc trong YPD dich
thé (pH 2) trong 2 gid; (B) Biéu do thong ké so luigng khudn lac.

3.5. Kha nang 1én men va chiu con cta cac ching
nim men S. boulardii

Nho c6 kha ndng 1én men sinh con ma nhiéu
chting ndm men dugc st dung trong san xudt rugu,
bia va cdc san phdm 1én men khac (Legras et al.,
2007). Két qua trong nghién ctiu nay chi ra rang cac
chiing ndm men S. boulardii c6 kha nidng lén men
sinh con tti 5 - 8 % (w/v), cao nhat la chung PE cho
néng do con khodng 8,33 % (w/v). Nhu vay, cdc
chtng S. boulardii déu c6 kha nang lén men cao va
néng do con sinh ra tham chi con cao hon so véi
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chiing ndm men S. cerevisiae BY4743 (Hinh 5A).

Mic du con la san phdm chinh cua qua trinh 1én
men nhung & mot ndéng do nhat dinh no sé quay lai
tc ché su phat trién va kha nang 1én men ctia ndm
men. Vi vay, viéc xac dinh dugc kha nang chiu con
cta cac ching nim men tuyén chon la can thiét.
Trong nghién ctiu nay, tit ca cac chiing ndm men
dugc kiém tra déu c6 kha nang chiu dugc néng do
con ti khodng 5 - 7 % (w/v). Trong dé6, chiing PE
va BIO c6 kha nang chiu dugc nong do con lén dén
10 % (w/v) (Hinh 5B).

BY4743 NM PE

Hinh 5. Kha nidng 1én men va chiu con ctia cac chung ndm men

Ghi chu: (A) Kha ndng l1én men sinh con; (B) Khd ndang chiu con.
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IV. KET LUAN

Ba chting ndm men S. boulardii NM, PE va BIO c6
déc diém tuong tu v6i ndm men S. cerevisiae BY4743
vé hinh thai, kha nang chiu con va khong cé kha
nang két lang va bam dinh. Tuy nhién, ba chiing ndm
S. boulardii c6 kha nang sinh 1én men con véi nong
do kha cao, trung binh tii 5 - 8 % (w/v), thdm chi con
cao hon so véi S. cerevisiae BY4743. Déc biét, kha
nang dong héa kém ngudn cacbon galactose va kha
nang song sot cao ¢ pH 2 ctia S. boulardii 1a nhiing
dac diém quan trong giup phén biét S. boulardii véi
S. cerevisiae.

TAI LIEU THAM KHAO

Briickner S. and Mésch H. U., 2011. Choosing the right
lifestyle: adhesion and development in Saccharomyces
cerevisiae. FEMS Microbiology Reviews, 36 (1): 25-58.

Castagliuolo I., Riegler M. F,, Valenick L., LaMont J. T.
and Pothoulakis C., 1999. Saccharomyces boulardii
protease inhibits the effects of Clostridium difficile
toxins A and B in human colonic mucosa. Infection
and Immunity, 67 (1): 302-307.

Czerucka D. and Rampal P, 2002, Experimental effects
of Saccharomyces boulardii on diarrheal pathogens.
Microbes and Infection, 4 (7): 733-739.

Edwards-Ingram L., Gitsham P,, Burton N., Warhurst G.,
Clarke I., Hoyle D., Oliver S. G. and Stateva L.,
2007. Genotypic and physiological characterization
of Saccharomyces boulardii, the probiotic strain of
Saccharomyces cerevisiae. Applied and Environmental
Microbiolog, 73 (8): 2458-2467.

Fichtner L., Schulze F. and Braus G.H., 2007.
Differential Flo8p-dependent regulation of FLOI
and FLOL11 for cell-cell and cell-substrate adherence
of S. cerevisiae S288c. Molecular Microbiology, 66(5):
1276-1289.

Legras]. L., Merdinoglu D., Cornuet J. M. and Karst E,
2007. Bread, beer and wine: Saccharomyces cerevisiae
diversity reflects human history. Molecular Ecology,
16 (10): 2091-2102.

Mansour-Ghanaei F., Dehbashi N., Yazdanparast K.
and Shafaghi A., 2003. Efficacy of Saccharomyces
boulardii with antibiotics in acute amoebiasis. World
Journal of Gastroenterology, 9 (8): 1832-1833.

McFarland L. V., 1996. Saccharomyces boulardii is
not Saccharomyces cerevisiae. Clinical Infectious
Diseases, 22 (1): 200-201.

Qamar A., Aboudola S., Warny M., Michetti P,
Pothoulakis C., LaMont J. T. and Kelly C. P,
2001. Saccharomyces boulardii stimulates intestinal
immunoglobulin A immune response to Clostridium
difficile toxin A in mice. Infection and Immunity, 69
(4): 2762-2765.

Tran V. T., 2011. Adhesion of the rapeseed pathogen
Verticillium longisporum to its host Brassica napus:
Uncovering adhesion genes and the evolutionary
origin of the fungus. Dissertation, Georg-August-
Universitat zu Gottingen.

Walker G. M. and Stewart G. G., 2016. Saccharomyces

cerevisiae in the production of fermented beverages.
Beverages, 2 (4): 30-41.

Determination of biological characteristics
of the yeast Saccharomyces boulardii
Tran Van Tuan, Vu Xuan Tao
Abstract

The yeast Saccharomyces boulardii is widely used in the production of active probiotic products for humans and
animals. S. boulardii has been shown to be able to suppress harmful intestinal microorganisms. Additionally, this
edible yeast also has been employed as a host for heterologous expression of antigen-coding genes for pathogenic
microorganisms to produce oral whole-cell recombinant vaccines. In this study, three strains of S. boulardii
including NM, PE and BIO were evaluated for some biological characteristics in comparison to the budding
yeast Saccharomyces cerevisiae BY4743. All three S. boulardii strains have similar characteristics with S. cerevisiae
BY4743 based on morphology and alcohol tolerance. Like S. cerevisiae BY4743, they have no flocculation and
no adhesion. However, these three strains of S. boulardii have the good ability for fermentation with the alcohol
concentrations of average ranging from 5 - 8% (w/v), and even higher than that of S. cerevisiae BY4743. Especially,
the weak assimilation of galactose and the good survival at pH 2 are the key features for discrimination of the three
S. boulardii strains from S. cerevisiae.

Keywords: Biological characteristics, yeast, probiotic, Saccharomyces boulardii
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