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Phat trién do uéng probiotic khong phai tir stra 1a mot giai phap tiém ning cho nguoi 4n theo ché
do thuan chay, di tng protein sita va khong dung nap lactose. Hién nay, Saccharomyces boulardii
la loai nAm men probiotic thuong mai duy nhat dung cho con nguoi. Bén canh dac tinh ctia mot
probiotic, ching con c¢6 tac dung phong ngtra va diéu tri tiéu chay, bao gom ca tiéu chay do
khang sinh. Gao It c6 rat nhiéu loi ich cho stic khoé, c6 tac dung gidm nguy co mac bénh dai
thao duong, béo phi, ung thu....Nghién ctru nay nham muc dich tao san pham probiotic tir gao It
bang ndm men Saccharomyces boulardii. Két qua nghién cttu cho thay, diéu kién thich hop cho
qua trinh 1én men dich gao lat nhu sau: Nong do chat kho hoa tan ban dau 12°Bx, pH dich lén
men ban dau 6,0, ti 1é giong bé sung 0,5%, sau 24 gid 1én men & nhiét do 28°C mat do té bao nim
men dat 9,54.10” CFU/mL. San phdm dich gao Ittt probiotic c6 ndong do chat kho hoa tan 10,6°Bx,
pH 3,94, nong @6 con 0,63% v/v, chat lwong cam quan dat 18,6 diém. Sau 28 ngay bao quan &
nhiét do 4 + 1°C, mat d¢ t€ bao nAm men probiotic trong san phadm duy tri dat 9,45.10” CFU/mL.

Tirkhoda: Gao Iiit, probiotic, Saccharomyces boulardii CNCM [-745.

1. BAT VAN BE

Probiotic 14 nhitng vi sinh vat song khi duoc
st dung véi lugng thich hop sé mang lai loi ich stic
khoe (vé mat sinh ly va/hoac dinh duéng) cho con
nguoi [1]. Probiotic c6 thé duoc tieu thu thong qua
viéc b6 sung vao thuc phdm hoic d6 uong dudi
dang céc san pham tir sita hodc khong tir sita, hodc
duoi dang thuc phdm bé sung. D€ dat duoc cac
hiéu qua strc khoe tir probiotic, thuc phadm chia vi
sinh vat probiotic can c6 it nhat 10" CFU/g va
duoc tiéu thu véi luong 16n hon 100 g/ngay [2].

Phan 16m cac loai probiotic duoc stt dung hién
nay bao gom cac loai vi khuin lactic (LAB),
Bifidobacteria va Bacillus. Gan day cac nha khoa
hoc bat dau chu y nhiéu hon dén viéc nghién ctru
va ung dung ndm men c6 tiém nang sinh hoc.
Saccharomyces boulardii con duwoc goi la
Saccharomyces cerevisiae var. boulardii 1a loai
nam men probiotic thuong mai duy nhat dung cho
con nguoi, dugc phan lap tir vé qua vai va mang cut
& bong Duong vao nam 1920 boi nha khoa hoc

nguoi Phap. Chung 1a loai nAm men probiotic ua
am, khong gay bénh, c6 kha nang chiu pH da day,
kha nang chiu mu6i mat va khong bi anh huéng
hodc ttc ché boi khang sinh, khong lam thay déi va
anh huong xau dén hé vi sinh vat duong ruét binh
thuong [3]. Loai ndm men probiotic nay c6 tac
dung bao ve chong lai Clotridium dificile, Vibrio
cholerae, Shigella, Escherichia coli va Samonella
enterica serovar Typhimurium [4, 5]

Cho dén nay, cac san pham tir sita 1a chat nén
duoc stt dung nhiéu nhat dé cung cap probiotic
cho con nguoi. Tuy nhién, nhitng lo ngai vé van dé
khong dung nap lactose, muc cholesterol cao, di
tmg voi protein sita, nhu cau vé huong vi hodc mui
vi moi va ché do an thuan chay da thuc ddy xu
huong stt dung cac chat nén khong phai tir sira. Vé
goc @0 moi truong, phat trién d6 uéng nén thuc vat
g6p phan gidm 4p luc lén tai nguyén (dat, nuoc) va
giam phat thai khi nha kinh so v&i nganh chan
nuodi bo sira. Trong s6 cadc ngudn nguyén liéu tiém
nang, gao lat (hay gao lat) 1la mot lua chon dang
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chd y nho ham luong chat xo cao va giau cac
khoang chat thiét yéu nhu: Phospho, magie,
mangan, selen cung vitamin nhém B (thiamin,
niacin, vitamin B6) [6, 7]. Gao lat da duoc ching
minh mang lai loi ich dang ké cho stic khoe, bao
gém gidm nguy co mac dai thao duong, béo phi va
ung thu [8].

Muc dich ctia nghién cttu nay la tao san phdm
probiotic thuan chay tir gao lit bing ndm men S
boulardii dap tmg ky vong cta nguoi tiéu dung vé
nhitng san phdm tu nhién cé dac tinh cdm quan
tot, khong chira chat bao quéan va giau probiotic tot
cho stic khoé. Hién nay, & Viet Nam c6 rat it cac
nghién ctru vé nAm men S. boulardii ciing nhu ing
dung cta loai ndm men nay trong ché bién thuc
pham probiotic.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vat lieu

Gao lut dwoc mua tai hé thong siéu thi
Winmart dia ban Thanh pho Ha Noi, c6 xuat xu tir
tinh Dién Bién, Viéet Nam.

S. boulardii CNCM 1-745 duoc thu nhan tir mot
san phdm dong kho thuong mai (Bioflora
(Biocodex, Phap).

2.2. Hoa chat, dung cu va thiét bi

Termamyl SC DS c6 hoat do 120 KNU-T/g do
Cong ty Novonesis (Pan Mach) san xuét.

Cao nam men, peptone, glucose, agar duoc
san xut boéi hang Himedia, An Do.

Dung cu, may moc va thiét bi st dung trong
nghién cttu gom c6: Chiét quang ké Brix 54,
Bellingham & Stanley ctia Anh, thiét bi ly tAm, can
dia Nhon Hoa loai 5 kg, can phan tich 4 so 1&é (ABT
220-5DNM) ctia hang Kern - Puc, may do pH
Mettler Toledo, ti nuoéi vi sinh vat Daijhan - Han
Quoc, may do ty trong ky thuat s6 A.Kruss optronic
Gmbh Density Meter DS 7800 - Duc. Ngoai ra con
stt dung mét s6 dung cu nhu: Pipet, que trang, dia
petri, 6ng dong, 6ng nghiém va nhiét ké.

2.3. Phuong phéap thi nghiém

231 Chuan bi dich gao lit va giong S.
boulardii

Rang gao lat & 125°C trong 10 phuat. Xay
nghién min gao trudc khi ho héa. Ty 1é gao: Nudc
dem dich hoa 1a 1: 5, bd sung enzyme Termamyl

néong do 0,15% va tién hanh dich hoa trong thoi
gian 45 phut/90°C. Sau qua trinh dich hoa, dich
gao duoc loc bang vai loc vo triung. Chuén bi giong
cay S. boulardii

N4am men dong kho duoc hoat héa trong 100
mL moi truong long YPD (10 g/L cao ndm men,
20 g/L peptone, 20 g/L D-glucose, pH 5,2 + 0,1) va
duoc lac déu (120 vong/phut) & 32°C trong 24 gio.
Sau khi 1, sinh khéi ndm men dugc ly tam ¢ 14.000
x g trong 15 phut va duoc rira hai lan bang dung
dich NaCl 0,9% (w/v) dé loai bé phan moi truong
YPD con so6t lai. Sinh khoi sau d6 duoc hoa lai
trong 3,0 mL NaCl 0,9% (w/v), tao thanh giong S.
boulardii @a hoat héa, mat do té bao nAim men dat
1,75.10°CFU/mL

2.3.2. Xdc dinh mot s6 thanh phan hod hoc cua
dich gao It

Chuan bi dich gao lit nhe muc 2.3.1. Xac dinh
do pH, nong do chat kho hoa tan, ham luong
duong khtt, ham luong protein

2.3.3. Nghién cttu 4nh huong cua nong do chat
kho hoa tan dén chat lrong san pham

Chuan bi 200 mL dich gao lt, cho vao lo thiy
tinh 330 mL da dwoc khk trung truéc & 121°C
trong 20 phut, dung nudc/duong saccharose diéu
chinh ham luong chat kho hoa tan trong dich stta
gao lit bang 10; 12; 14; 16°Bx. B6 sung giong nam
men S. boulardii voéi ty 1é giong 0,5% (v/v). bay
kin lo thuy tinh va lén men trong ti 4m & nhiét do
28 + 1°C trong 24 gid. San pham duoc 1dy mau dé
phan tich céac chi tieu pH, néng do chat kho hoa
tan, mat do t€ bao ndm men, nong do coén, danh
gia chat luong cam quan va xac dinh noéng do chat
khé hoa tan thich hop cho qua trinh 1én men.

2.3.4. Nghién cuu dnh huong cua pH dén chat
Trong san pham

Chuan bi 200 mL dich gao It c6 nong do chat
kho hoa tan duoc xac dinh ¢ muc 2.3.3, diéu chinh
pH dich gao truéc khi lén men bing axit citric
hodc Na,CO; dén gia tri pH 4,0; 5,0; 6,0; 7,0. Tién
hanh qua trinh lén men va phan tich mau tuong tu
muc 2.3.3.

2.3.5. Nghién cuu dnh hudng cua ty I¢é ndm
men dén chat lirong san pham

Chuan bi 200 mL dich gao It c6 nong do chat
kho hoa tan va pH duoc xac dinh & muc 2.3.3,
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2.3.4. B6 sung gi6ng ndm men S. boulardii voi ty
1é 1an luot 1a 0,1%; 0,5%; 1,0%; 1,5% va tién hanh lén
men & cac nhiét do 28°C, thoi gian 1én men 24 gio.
Tién hanh phan tich mau twong tw muc 2.3.3.

2.3.6. Nghién curu anh huong cua thoi gian Ién
men dén chat lrong san pham

Chuan bi 200 mL dich gao It c6 nong do chat
khoé hoa tan va pH duoc xac dinh & muc 2.3.3,
2.3.4. B6 sung giong nam men S. boulardii voi ty
lé thich hop xac dinh & muc 2.3.5 va tién hanh lén
men voi thoi gian 1én men 1a 10, 18, 24, 32, 40 gio &
nhiét do 28 + 1°C.

2.3.7. Nghién cuu dnh huong cua diéu kién
bdo quan dén chat Iong san pham

Chuén bi dich gao lat va tién hanh lén men
theo cac thong s6 da xac dinh duoc & cac thi
nghiém trén. Mau san pham sau lén men duoc bao
quan & 4°C, theo doi cac chi s6 pH, nong do chat
kho hoa tan, mat do té bao nim men, nong do con,
danh gia chat luong cam quan sau 7, 14, 21, 28
ngay.

2.4. Phuong phap phan tich

Xac dinh do pH bang may do pH Mettler
Toledo S220, Thuy Sitheo TCVN 7806:2007 [9]

Xac dinh do nong do chat kho hoa tan bang
chiét quang ké cam tay Brix 54, Bellingham &
Stanley, Anh theo TCVN 7771: 2007 [10].

Xac dinh do con (ethanol): Chung cat mot
luong dich lén men nhat dinh V; mL thu duoc V,
mL ruou. Do do con tao ra trong V, bing may do ty
trong ky thuat so6 A.Kruss optronic Gmbh Density
Meter DS 7800 thu duoc gia tri a. Tt do tinh duoc
do con b theo ti 1é % theo cong thic: b = (ax V,) /V,.

Xac dinh ham luong protein téng sé bang
phuong phap Kjeldahl theo TCVN 8099-1:2009
[11].

Xac dinh ham luong duong khit bang phuong
phap DNS.

Huat 2 mL mau da pha loang vao 6ng nghieém,
thém 1,5 mL dung dich DNS. Sau d6 dun soi cach
thuy trong 10 phut va lam nguéi nhanh trong 10
phut. Thém 6,5 mL nudc cat va lac déu. Mau trang
duoc chudn bi teong tr voi 2 mL nudc cat thay vi 2
mL mau. Dung dich thu duoc duoc do OD & budc

song 540 nm bang may do quang phé UV-VIS, ghi
lai gi4 tri hién thi trén man hinh. Tham chiéu duong
chudn da lap y = 11,864x + 0,043 (R* = 0,9950), tinh
toan duoc ham luong duong khir ctia mau.

Mat do té bao song duoc xac dinh bang
phuong phap dém khuén lac.

Hat 1 mL mau cho vao 9 mL nuéc mudi sinh ly
da vo trung, pha loang dén noéng d¢ thich hop, hut
100 yl dung dich mau da pha loang thich hop vao
dia petri da chita moi truomg YPD vo trung. Cay 3
do pha loang lién tiép, moi do pha loang cay 3 dia.
Trang déu cho mau khuéch tan vao moéi truong.
bay nap kin va nuéi nAm men & 28°C trong 24 gio.
Chon cac dia c6 khoang 25 - 250 khuén lac/dia dé
dém khuén lac.

Tinh s6 luong ndm men trong 1 mL mau bang
cong thuc:
N
ny VI + - - - + n; Vi

A (CFU/mL) =

Trong d6: A la s6 don vi hinh thanh khuén lac
ndm men trong 1 mL mau; N 1a t6ng s6 khuén lac
dém duoc trén cac dia da chon; n;1a s6 luong dia
cay duoc gitr lai & do pha loang thu i; V 1a thé tich
dich mau cay vao trong méi dia; f, 1a d0 pha loang
tuwong tng.

Danh gia cam quan theo TCVN 3215-79 [12].

Hoi dong danh gia gom 11 thanh vién c6 kha
nang phan biét cam giac tot, co kién thirc chuyén
mon va kién thirc phan tich cdm quan. Hé s6 quan
trong duoc hoi dong thong nhat 1a; Mau sac (1,0),
mui (1,0), vi (1,2), trang thai (0,8). Tung thanh
vién hoi dong tién hanh danh gia theo 4 chi tiéu
trén theo bang diém tiéu chuén tix 0 - 5. Tinh diém
trung binh cta cac thanh vién hoi déng doi voi
ting chi tiéu cdm quan, 14y chinh xac dén mot chi
s6 thap phan sau dau phdy. Sau d6 dem nhan voi
hé s6 quan trong tuong tng.

2.5. Phuong phép xtt ly s6 liéu

S6 lieu dugc xit ly bang phan mém Microsoft
Excel 2021 va Minitab 22. Su khac biét vé so liéu
thuc nghiém duoc danh gid bang phuong phap
phan tich phuong sai ANOVA (a = 0,05) bang phan
mém Minitab 22. S6 liéu thuc nghiém duoc trinh
bay duoi dang trung binh va do lech chudn, moi
phép do duoc lap lai 3 1an (n = 3).
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Panh gia mét sd thanh phan héa hoc cia
dich gao hiat
Thanh phan dinh duong c6 anh huéng 1on dén
qué trinh lén men va chat luong san pham, tién
hanh x4c dinh mot s6 thanh phan héa hoc cta
dich gao lit. Két qua duoc thé hién & bang 1.
Bang 1. Mot s6 thanh phan héa hoc cta dich gao

lirt
Chi tieu chat luong Gia tri
Ham luong chat kho hoa tan °Bx) | 14,45+ 0,10
Ham luong duong khit (g/100 mL) | 4,25+ 0,46
Ham luong protein (g/100 mL) 1,13+ 0,21
pH 6,16 + 0,21

Két qua & bang 1 cho thay, dich gao lut co
ham luong chat kho hoa tan 1a 14,45°Bx; ham
lwong duong khir 4,25 g/100 mL, ham luwong
protein 1,13 g/100 mL, pH 6,16. Dich gao It co
gi4 tri dinh dudong phu hop dé phat trién cac san
phdm thuc phdm probiotic hodc d6 udéng lén men.
Cac chat dinh duong nay duoc t€ bao nim men
Saccharomyces boulardii st dung dé tao sinh
khoi, ethanol, axit hiru co va CO,

3.2. Anh hudng ctia ndng d¢ chat kho hoa tan
dén chat hrong san phidm

Trong nghién ctu ctt nay, tién hanh diéu chinh
nong do chat kho hoa tan trong dich ho hda truéoc
lén men dat 10 - 16°Bx bang nuodc/saccharose. Chat
luong san pham duoc danh gia thong qua gia tri pH,
ham luong chat kho hoa tan, nong do con, mat do té

bao ndm men va danh gia cdm quan. Két qua duoc
trinh bay trong bang 2.

Két qua & bang 2 cho thay, ham luong chat kho
hoa tan cta dich gao lit trong khoang tir 10 - 16°Bx
nam men S, boulardii @éu sinh trudng va phat trién
tot, mat do té bao dat 8,49.10" - 9,41.10" (CFU/mL).
O cac mau c6 ndng d6 chat kho hoa tan 14 - 16°Bx,
noéng do con trong san pham ting nhanh, sau 24 gio
len men nong do con dat 2,00 - 2,14% v/v. Doi voi
san phdm probiotic, ham luong cén thap hon 1,2%
duoc xem 1a c6 loi ich vé mat dinh dudng va sic
khoé [13]. Nong @0 con dudi 1% ciing tao gia tri
cam quan t6t cho san phdm [14]. Viéc st dung
enzyme Termamyl trong qua trinh dich hoa nham
muc dich lam giam d6 nhét cta dich gao trong qua
trinh hd héa dong thoi tao ra mot luong nhé duong
khtt. Theo mét s6 nghién ctru, khi nong do duong
cao, ndm men Saccharomyces c6 xu huéng tao
noéng do con cao va giam sinh khoi. Viec tmg dung
Saccharomyces boulardiivao cac san pham léen men
v6i vai tro la ching khoi dong cting nhu probiotic
b6 sung thi can chu y tao sinh khéi cho san phdm,
nhung do con vira phai (hoac thap) dé tang loi ich
ctia san phdm [14]. Trong nghién cttu nady, voi mau
c6 nong do chat kho hoa tan 12°Bx, néng do con
trong san pham 0,64% v/v, mat do té€ bao ndm men
dat 9,40.10’ (CFU/mL), san phdm co6 chat luong
cam quan cao nhat dat 18,6 diém, san phadm c6 mau
nau cam, mui thom dac trung, vi hai hoa. Lia chon
noéng do chat kho hoa tan ban dau la 12°Bx cho qua
trinh lén men.

Béng 2. Anh hudng clia ndng d6 chit kho hoa tan ban ddu dén chit lugng sin phim

Chat luong san phdm Noéng @9 chat kho hoa tan ban dau cta dich 1én men (°Bx)
lén men 10 12 14 16
Ham luong chatkho | g 174, g 10,570+ 0,02 10,10°% 0,05 11,22+ 0,07
hoa tan (°Bx)
pH 4,07°+ 0,03 3,92°+ 0,03 3,73+ 0,03 3,56+ 0,01
Néng do con (% v/v) 0,49°+ 0,05 0,64+ 0,07 2,000+ 0,11 2,14*+ 0,09
Mat do té bao
S. boulardii (10" 8,49" + 0,10 9,40* + 0,07 9,41*+ 0,03 9,40* + 0,02
CFU/mL)
Diém cam quan O he |7 g1, 36 18,6+ 0,12 15,37¢+ 0,02 14,47+ 0,22
so trong luong
Mau nau cam, Mau nau cam, N Mau nau cam Xin,
. . L. 3 .. N Mau nau cam 1 ..
Danh gia cam quan mui thom dac mui thom dac ) N vi hoi chua, mui
1 L s Xin, mui con A
trung, vi hai hoa | trung, vi hai hoa con

Ghi chu: Cac gid tri trong cung mot hang co chi so mii khac nhau thi khac nhau ¢ mutc y nghia a = 0,05.
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3.3. Anh hudng ciia pH dén qua trinh 1én men
va chat luong san phdm

pH 1a mot trong nhitng thong s6 moi truong
quan trong anh huong dén qua trinh 1én men vi n6
lien quan chat ché dén su phat trién ctia vi sinh vat
va tich tu cac san phdm trao ddi chat. Nam men S.

boulardii cé thé song duoc trong moi trueong co do
pH tir 2 - 7. Tuy nhién, pH cting anh hudng lon dén
chat luong cam quan ctia san phdm. Trong nghién
ctru ndy, tién hanh diéu chinh pH cua dich gao lut
bang 4,0; 5,0; 6,0 va 7,0. Két qua duoc thé hién
trong bang 3.

Béng 3. Anh huéng ctia @9 pH ban d4u dén chat lugng sin phim

Chat luong san pham pH ban dau ctia dich gao lut
sau lén men 4,0 5,0 6,0 7,0
pH 3,074+ 0,01 3,21+ 0,01 3,94" + 0,02 5,69* + 0,01
Ham luong chatkho | ) 5aa | g 10,67°+ 0,03 10,64¢+ 0,02 10,90° + 0,03
hoa tan (°Bx)
Nong do con 0,43°+ 0,01 0,63" = 0,03 0,63+ 0,04 0,55 + 0,03
o v/v)
Mat do té bao
S. boulardii (107 6,429 + 0,03 7,50" + 0,07 9,40+ 0,07 6,62¢ + 0,03
CFU/mL)
biém cdm quan cOhé |45 50, ) 39 16,215+ 0,23 18,70°+ 0,10 17,69+ 0,19
so trong luong
Miu nau cam Mau nau cam xin, | Mau nau cam, mui Mau nau cam,
Chat luong cam quan . mui thom dac thom dac trung, vi mui thom dac
xin, vi chua . N N
trung, vi chua hai hoa trung, vi hai hoa

Ghi chu: Cic gid tri trong cung mot hang cé chi s6 mii khac nhau thi khac nhau ¢ nuic y nghia a = 0,05.

Két qua & bang 3 cho thay, toc do sinh truong
va phat trién ctia ndAm men thap nhat & pH 4, sau
do tang dan va dat cuc dai & pH bang 6, mat do té
bao dat 9,40.10" (CFU/mL). Vé chat luong cam
quan, mau c6 pH 4 va 5 déu c6 vi chua, diém cam
quan tuong ung chi dat 15,0 va 16,21 diém. Mau co6
pH ban dau bang 6 c¢6 diém cam quan cao nhat dat

18,7 diém, néng do con dat 0,63% v/v. Nhu vay, pH
thich hop cho qua trinh 1én men la 6,0.

3.4. Anh huéng ctia ti 16 ndm men dén chit
leong sdn phim

Két qua anh hudng cta ty 1é ndm men dén
chat luong san pham duoc thé hién trong bang 4.

Béng 4. Anh huéng ctia ti 1é ndm men bé sung ban d4u dén chét lugng sin phdm

Chat luong san pham Ti lé té€ bao nAm men giong b sung (%)
sau lén men 0,1 0,5 1,0 1,5
Ham luong chat kho hod | 1 e, g 10,6°£0,02 | 982°£006 | 8649£0,06
tan (°Bx)
pH 4,36* + 0,02 3,92 + 0,03 3,58+ 0,01 3,09+ 0,01
Néng do con (% v/v) 0,214+ 0,02 0,66° + 0,05 0,80° + 0,07 1,37+ 0,05
Mét df) té bao S. d c b a
boulardii (10°CFU /mL) 2,90%+ 0,07 9,37¢+ 0,03 14,60° + 0,07 20,75* + 0,03
Piemcam quanc6hesd | 7050, 014 | 18672025 | 16782032 | 1537920,12
trong luong
Mau nau cam, Mau nau cam, N Mau nau cam
~ , .. 3 .. - Mau nau cam . .
Chat lwong cam quan mui thom dac mui thom dac R xin, vi chua, cé
N PN xin, vi hoi chua A
trung, vi hai hoa | trung, vi hai hoa mui con nhe

Ghi chu: Cac gid tri trong cung mot hang co chi so mii khac nhau thi khac nhau ¢ muic y nghia a = 0,05.

Sau qua trinh 1én men c6 su gia tang dang ké
vé sO luong ndm men & tat ca cac mau. Trong do,
sO té bao ndm men S. boulardii trong san phim
thap nhat @ mau b sung giong 0,1% (mat do té bao

72

dat 2,90.10" CFU/mL) va cao dan & cac mau cé ti
lé b6 sung giong cao hon. Két qua nghién ctru cia
Rui Wang va cs (2022) [15] va Laosee W. (2022)
[16] déu cho thay c6 su gia ting dang ké vé kha
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nang song cua té bao cta ndm men S boulardii
trong qua trinh lén men nudc trai cay va dich tra
xanh. V6i mau bé sung ty 1é giong 1,0 va 1,5% cho
san phdm c6 pH tuong doi thap 1a 3,58 va 3,09, san
phdm c6 vi chua, mau nau cam xin. Lua chon ty 1é
giong bo sung 1a 0,5% cho qua trinh 1én men. San
phdm c6 mau nau cam, mui thom dic trung, vi hai
hoa, mat do té nao nam men S. boulardii dat 9,37

3.5. Anh hudng ctia thoi gian 1én men dén qua
trinh 1én men va chat leong san phdm

Thoi gian lén men phu thudc vao nhiéu yéu to
nhu néng do chat kho hoa tan, nhiét do, ty lé
giong... Vi vay viéc lua chon thoi gian 1én men hop
ly dé dam bao san phdm cudi cung c6 chat luong
tot va tranh duoc cac van dé vé an toan thuc phdm

CFU/mL, pH 3,97.

duoc thé hién ¢ bang 5.

Béng 5. Anh hudng thoi gian lén men dén chét lwong sin phdm

Chat luong san pham Thoi gian lén men (gio)
sau lén men 0 18 24 32 40
Ham luong chatkho | 1o 50 001 | 11,00°£002 | 106°£0,06 | 9,657+0,00 | 864°+0,06
hoa tan (°Bx)
pH 6,01* = 0,02 4,35 + 0,02 3,94°+ 0,01 3,424+ 0,01 3,05+ 0,03
Néng d@o con (% v/v) | 0,00°+ 0,01 0,419+ 0,06 0,63°+ 0,03 1,10 + 0,04 1,81*+ 0,04
Mat do té€ bao S.
boulardii (107 0,871+ 0,03 3,78+ 0,03 9,55* + 0,05 9,54* + 0,03 8,58" + 0,02
CFU/mL)
Biém cdm quan 6 hé 17,8+ 0,36 18,6'+0,12 | 16,0°40,02 | 15279 0,22
so trong luong
Mau nau cam, | Mau nau cam, A Mau nau cam
p ) .. - .. .’ |Maunaucam| , . ,
Chat lwong cam quan mui thom dac | mui thom dac .. xin, vi chua, cé
N .1+ 1~ | Xin,vichua A
trung, vi hai hoa |trung, vi hai hoa mui con nhe

Ghi chu: Cic gid tri trong cung mot hang cé chi s6 mii khac nhau thi khac nhau ¢ nuic y nghia a = 0,05.

Két qua phan tich ¢ bang 5 cho thay, sau 18
gi0 lén men, mat do t€ bao ndm men dat 3,78.107
(CFU/mL) sau d6 nim men ti€p tuc sinh trudng
va phat trién, dat cuc dai sau 24 gio voi mat do té
bao 1a 9,55.10" (CFU/mL). Mat do té bao nay duoc
duy tri 6n dinh dén 32 gio. Theo két qua nghién
ciu cua Maria Angelica Gutierrez-Nava va cs
(2024) [17] vé qua trinh lén men dai mach cho
thdy, mat do té bao nam men S. boulardii ting
nhanh sau 18 gio va duy tri 6n dinh dén 48 gio.

Tié€p tuc tang thoi gian 1én men dén 40 gio, mat
do té bao nam men probiotic gidm dang ké con
8,58.10" CFU/mL, dong thoi chat luong cam quan
ctia san phdm giam, dat 15,27 diém, san pham c6

mau nau cam xin, vi chua, c6 mui con nhe. Vi vay,
chon thoi gian 1én men thich hop la 24 gio.

3.6. Anh huéng ciia thoi gian béo quan dén
chat leong san phdm

Chuén bi 200 mL dich gao lat cho vao lo thay
tinh 330 mL da dwoc khk trung truéc ¢ 121°C
trong 20 phut, diéu chinh néng do chat kho hoa
tan trong dich sira gao It bang 12°Bx, pH bang 6.
B6 sung giong ndm men S boulardii voi ty 1é
giong 0,5%. Day kin lo thay tinh va lén men trong
td 4am & nhiét do 28 + 1°C trong 24 gio. Mau san
pham sau lén men duoc bao quan & 4°C, theo doi
chat luong san phadm trong thoi gian 28 ngay, két
qua duoc thé hién trong bang 6.

Bang 6. Mot s6 chi tiéu vi sinh, hoa Iy va cdm quan ctia san phdm trong thoi gian bao quin

Chat luong san Thoi gian bao quan (ngay)
phdm lén men 0 7 14 21 28
pH 3,94*+ 0,01 3,94+ 0,02 3,932+ 0,01 3,912+ 0,01 3,87°+ 0,02
Ham luong
chat kho hoa 10,6*+ 0,06 10,6°+ 0,01 10,54+ 0,06 10,23+ 0,01 10,09°+ 0,02
tan (°Bx)
Néng do con 0,632+ 0,02 0,63+ 0,01 0,64*+ 0,01 0,64*+ 0,01 0,65+ 0,01
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(e v/v)
Mat do té€ bao
S. boulardii 9,54*+ 0,03 9,55+ 0,03 9,54*+ 0,01 9,50+ 0,02 9,45+ 0,01
(10'CFU/mL)
biém cam
quan c6 hé so 18,6+ 0,10 18,8*+ 0,12 18,6°+ 0,05 18,60*+ 0,20 18,60°+ 0,12
trong luong
Chit luong Ma}g nau cam, Ma:u.1 nau cam, Ma}g nau cam, Me\‘11.1 nau cam, Me\‘11.1 nau cam,
cAm qﬁan mui thqm dac mui thqm dac mui thqm dac mui thqm .dac mui thqm .dac
trung, vi hai hoa | trung, vi hai hoa| trung, vi hai hoa | trung, vi hai hoa | trung, vi hai hoa

Ghi chu: Cic gid tri trong cung mot hang cé chi s6 mii khac nhau thi khac nhau ¢ muic y nghia a = 0,05.

Két qua & bang 6 cho thdy, san phdm lén men
duy tri duoc tinh 6n dinh vé mat vi sinh, hoa ly va
cam quan trong sué6t 28 ngay bao quan. Mat do té
bao S. boulardii giam nhe tir 9,54.10" xuéng 9,45.107
(CFU/mL) cho thay kha nang song sot tot cta té
bao ndm men S boulardii trong moéi truong san
phim. Theo két qud nghién ctru ctia Marcela
Moreira Terhaag va cs (2025), mat do té bao S
boulardii giam tir 7,3 log CFU/mL xu6ng 5,7 log
CFU/mL sau 28 ngay bao quan lanh san phidm
nudc vai probiotic [18]. Trong mét nghién ctu 1én
men dich tra xanh v&i S boulardi va
Lactiplantibacillus plantarum ctia Rui Wang va cs
(2022) [15], mat o S boulardii duy tri 6n dinh
trong 24 ngay. Su khac biét nay cé thé 1a do moi
truong lén men khac nhau anh hudng dén kha nang
sOng sot ctia ndm men trong qua trinh bao quan.

4. KET LUAN

Két qua nghién cho thay, diéu kién thich hop
cho qua trinh 1én men dich gao ltt nhu sau: Nong
do chat kho hoa tan ban dau 12°Bx, pH dich lén
men ban dau 6,0, ti ¢ men giong bo sung 0,5%, sau
sau 24 gio lén men & nhiét do 28°C mat do t€ bao
nam men dat 9,54.10' CFU/mL. San phdm dich
gao lat probiotic c6 nong do chat kho hoa tan
10,6°Bx, pH 3,94, néng do con 0,63% v/v, chat
luong cam quan dat 18,6 diém. Sau 28 ngay bao
quan & 4 + 1°C, mat do t€ bao ndm men probiotic
trong san pham duy tri dat 9,45.10" CFU/mL.
Nghién ctru tao san phadm probiotic tir dich gao lut
la mot giai phap co thé thay thé cho cac loai do
uong probiotic c6 ngudn goc tir sita dong vat, phu
hop véi cac doi tuong an chay.

TAI LIEU THAM KHAO

1. Tiéu chudn Quéc gia TCVN 13368:2021. San
phdm do6 uong chira probiotic lactobacilli.

2. Plaza-Diaz ]., Ruiz-Ojeda F. J., Gil-Campos
M., Gil A. (2020). Mechanisms of action of
probiotics. Advances in Nutrition, 11(4), S49 - S66.
https://doi.org/10.1093/advances/nmy063.

3. Handray Fernandes de Souza, Mariana
Fronja Carosia, Carolina Pinheino, Marina Vieira
de Carvalho, Carlos Augusto Fernandes de
Oliveira, Eliana Setsuko Kamimura (2021). On
probiotic  yeasts in  food development:
Saccharomyces boulardii, a trend. Food Science
and Technology, Campinas, Ahead of Print, 1 - 7.
https://doi.org/10.1590/ fst.92321.

4. Angela Capece, Rossana Romaniello, Angela
Pietrafesa, Gabriella Siesto, Rocchina Pietrafesa,
Marianna Zambuto, Patrizia Romano (2018). Use
of Saccharomyces cerevisae var. boulardii in co-
fermentations with S. cerevisae for the production
of craft beers with potential healthy value added,
International Journal of Food Microbiology, 284,
22 - 30.

5. Datta S., Timson D.]., Annapure U.S (2017).
Antioxidant properties and global metabolite
screening of the probiotic yeast Saccharomyces
cerevisiae var. boulardii. Journal of the Science of
Food and Agriculture, 97(9), 3039 - 3049.

6. Tieu chuan Viet Nam TCVN 5643:1999. Gao
- Thuat ngtt va dinh nghia.

7. Naseem Zahra; Shajia Jabeen (2020). Brown
rice as useful nutritional source. Pakistan Journal
of Agricultural Research, 33(3), 445 - 453.

8. Atul Upadhyay; Sanjeev Kumar Karn (2018).
Brown rice: Nutritional composition and health
benefits. Journal of Food Science and Technology
Nepal, 10, 48 - 54.

9. Tieu chudn Quoc gia TCVN 7806:2007. San
phdm rau, qua - Xac dinh d¢ pH.

74 NONG NGHIEP VA MOI TRUONG - KY 2 - THANG 01/2026



KHOA HOC & CONG NGHE

10. Tieu chudn Quéc gia TCVN 7771:2007. San
phdm rau, qua - Xac dinh chat rin hoa tan -
Phuong phap khuc xa.

11. Tiéu chuin Quéc gia TCVN 8099-1 : 2009.
(ISO 8968-1 : 2001). Sita - Xac dinh ham luong nito
- Phan 1: Phuong phap Kjeldahl.

12. Tiéu chuin Viet Nam TCVN 3215-79. San
phdm thuc phdm phan tich cdm quan phuong phap
cho diém.

13. Bara Senkarcinova; Ines Alexandra Graca
Dias; Jakub Nespor; Tomas Branyik (2019).
Probiotic  alcoholfree  beer = made  with
Saccharomyces cerevisiae var. boulardii, LWT -
Food Science and Technology, 100, 362 - 367.

14. Khuat Bich Phuong, Ho Pha Ha, Tur Viet
Phu, Chu Ky Son, Nguyén Tién Thanh (2022).
Anh huéng ctia qua trinh 1én men c4p duong téi su
tao sinh khdéi va con ctia Saccharomyces boulardii
stt dung dich chiét malt dai mach. 7ap chi Khoa
hoc va Cong nghé Nong nghiép Viét Nam,
01(134), 90 - 94.

15. Rui Wang, Jinghan Sun,
Lassabliere va cong su (2022).

Benjamin
Green tea

fermentation with  Saccharomyces boulardii
CNCM 1-745 and Lactiplantibacillus plantarum
299V. LWT - Food Science and Technology, 157,
11308.

16. Laosee W., Kantachote D., Chansuwan W.,
Sirinupong N. (2022). Effects of probiotic
fermented fruit juice based biotransformation by
lactic acid bacteria and Saccharomyces boulardii
CNCM [1-745 on anti-salmonella and antioxidative
properties.  Journal of Microbiology  and
Biotechnology, 32(10), 1315 - 1324.

17. Maria Angelica Gutierrez-Nava, Emmelin
Jaen-Echeverria, Otilio-Arturo Acevedo-Sandoval,
Alma-Delia Roman-Gutiérrez (2024). Fermentation
of barley wort with Saccharomyces boulardii to
generate a beverage with probiotic potential.
Future Foods, 9, 100373.

18. Marcela Moreira Terhaag, Otavio Akira
Sakai, Fabiana Ruiz va cong su (2025). The
probiotication of a lychee beverage with
Saccharomyces boulardii. An alternative to dairy-
based probiotic products, Foods, 14, 156, 2 - 16.
https://doi.org/10.3390/foods14020156.

RESEARCH ON THE DEVELOPMENT OF A PROBIOTIC PRODUCT FROM BROWN RICE USING
Saccharomyces boulardii CNCM 1-745

Do Thi Hanh', Vu Ngoc Anh'

! Faculty of Chemical Technology, Ha Noi Univesty of Industry
Abstract

The development of non-dairy probiotic beverages represents a promising alternative for
individuals adhering to a vegan diet, those with milk protein allergies and individuals with lactose
intolerance. Saccharomyces boulardiiis currently the only commercially available probiotic yeast
approved for human consumption. In addition to its probiotic characteristics, S. boulardii has
been shown to be effective in the prevention and treatment of various forms of diarrhea,
including antibiotic-associated diarrhea. Brown rice is known for its numerous health benefits,
including reducing the risk of diabetes, obesity and cancer. This study aimed to develop a
probiotic beverage derived from brown rice using S. boulardii as the fermenting agent. The
optimal fermentation conditions determined were as follows: an initial soluble solids
concentration of 12°Bx, an initial pH of 6.0 and an inoculum ratio of 0.5%. After 24 hours of
fermentation at 28°C, the yeast cell density reached 9.54 x 107 CFU/mL. The resulting probiotic
brown rice beverage exhibited a soluble solids concentration of 10.6°Bx, a final pH of 3.94 and an
ethanol concentration of 0.63% v/v. The sensory evaluation yielded a score of 18.6 points. After 28
days of storage at 4 + 1°C, the viable cell count of S. houlardii remained at 9.45 x 10" CFU/mL,
indicating good stability of the probiotic population over time.
Keywords: Brown rice, probiotic, Saccharomyces boulardii CNCM 1-745.
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