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TOMTAT

San pham probiotic la san pham ¢4 chifa cac vi sinh vat ¢ loi cho hé tiéu hda ctia con nqudi. Lgi ich cda probiotic ngay cang dugc quan tam va nghién ciiu
(ing dung trong thuic pham bao vé stic khde. Nam men Saccharomyces boulardii da dugc chiing minh ¢6 nhiéu lgi ich cho stic khée nhu can bang hé vi sinh dudng
rudt, ¢d tac dung phong nglfa va diéu tri tiéu chdy, bao gom ca tiéu chdy do khang sinh. Chanh leo (Passiflora edulis) la mot loai tréi cdy giau vitamin, khodng
chét va chdt chdng oxy héa. Muc tiéu cia nghién ciu nay la ing dung ndm men Saccharomyces boulardii trong viéc tao san pham probiotic tir dich qua chanh leo.
Két qua cho thay, chiing ndm men S.boulardii c6 kha nang thich nghi va sinh trudng trong diéu kién pH thap cla dich qua, diéu kién thich hop cho qua trinh lén
men dich qué chanh leo nhu sau: ndng do chéat kho hoa tan 16°Bx, pH 4, nhiét d6 28°C, sau 18 giG |én men mat do té bao ndm men dat 2,51.10%CFU/mL. San
phdm nudc chanh leo probiotic ¢6 ndng do chét khé 13,30°Bx; dd con 2,37%v/v; chat lugng cdm quan dat 18,40 di€m. Sau 4 tuan béo quan 6 nhiét 4°C, mat do
t€ bao ndm men probiotic trong san pham duy tri dat 2,35.10°CFU/mL.

Tir khod: Probiotic, d6 uéng lén men bd sung probitic, Saccharomyces boulardii.

ABSTRACT

Probiotic products are those that contain microorganisms beneficial to the human digestive system. The health benefits of probiotics have gained increasing
attention and are being widely researched for applications in functional foods. The yeast Saccharomyces boulardii has been proven to offer several health benefits,
such as balancing gut microbiota and preventing or treating diarrhea, including antibiotic-associated diarrhea. Passion fruit (Passiflora edulis) is a fruit rich in
vitamins, minerals, and antioxidants. The objective of this study was to apply Saccharomyces boulardii in the development of a probiotic product from passion
fruit. The results showed that the S. boulardii strain was able to adapt and grow in the low pH conditions of the fruit juice. The optimal conditions for passion fruit
juice fermentation were found to be: soluble solids concentration (Bx) = 16, pH = 4, and temperature = 28°C. After 18 hours of fermentation, the yeast cell
density reached 2.51 x 10°CFU/mL. The resulting probiotic passion fruit beverage had a total soluble solids content of 13,30°Bx, an alcohol content of 2.37% v/v,
sensory score of 18.4. After 4 weeks of storage at 4°C, the probiotic yeast cell density remained at 2.35 x 10°CFU/mL.

Keywords: Probiotic, fermented probiotic beverage, Saccharomyces boulardii.
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1. GIGI THIEU

Probiotics la cac vi sinh vat séng, khi dugc dua vao co
thé véi lugng thich hop sé mang lai mét hoac nhiéu lgi ich
stic khée cho vét cht nhu hé trg diéu tri roi loan tiéu hoa,
tang cudong mién dich tu nhién, phong chéng mét s6
bénh truyén nhiém va ung thu [1]. D€ dat dugc cac hiéu
qua suc khoe tur probiotic, thuc phdm chia vi sinh véat
probiotic can c6 it nhat 10°CFU/g va dugc tiéu thu véi
lugng I6n hon 100g/ngay [2]. Nam 1923, nha khoa hoc
ngudi Phap Henri Boulard da phan lap dugc chiing ndm
men Saccharomyces boulardii t& qua vai ¢6 hoat tinh
probiotic, dac biét nam men Saccharomyces boulardii
khong bi anh hudng hoac tc ché bai khang sinh va dugc
st dung dé diéu tri bénh tiéu chay ké ti nam 1950 [3, 4].
Hién nay, nam men Saccharomyces boulardii la loai nam
men probiotic thuong mai duy nhat dung cho con ngudgi
va bat dau dugc cac nha nghién clu quan tam vi dac tinh
probiotic d6c dao clia ching. Cac nghién clu vé cac
chung thuong mai cla S. boulardii da cho thdy su tuong
déng vé hinh thai va sinh ly véi cac ching Saccharomyces
cerevisiae khac [5], c6 thé chiu dugc néng dé cén cao tao
ra trong qua trinh [én men [6, 71.

Cac probiotic phé bién nhat hién nay la Lactobacillus
va Bifidobacteria. Tuy nhién, ching thudng bi gidm kha
nang séng khi qua da day. Cac san pham tu sira dugc s
dung nhiéu nhat dé€ cung cdp cac probiotic nay cho con
ngudi. Nhiing lo ngai vé hién tugng khéng dung nap
lactose, muic cholesterol cao, di ing vdi protein sira va ché
dé an thuan chay da thuc ddy xu hudng st dung cac sén
phdm khéng phai tu siia [8]. Nugc ép trai cay la mot moi
trudng mai thich hgp tao sdn phdm probiotic nhd ham
lugng cac chat dinh dudng thiét yéu va chida lugng
dudng cao [9]. Hién cé mot s6 nghién ctiu tng dung ndm
men Saccharomyces boulardii tao san pham probiotic tu
nudc tréi cay va khang dinh viéc st dung nudc trai cay c6
tinh kha thi vé mat thuong mai va hap dan vé mat cam
quan [9, 10]. S&n pham la mét lua chon phu hop cho
nhling ngudi di ting vai protein va ché d6 an thuan chay.
Muc dich cia nghién cu nay la nghién cdu Ung dung
nam men Saccharomyces boulardii trong ché bién san
pham probiotic tir dich qua chanh leo nham dap tng ky
vong cla ngudi tiéu dung vé nhing san pham tu nhién
c6 dac tinh cdm quan t6t, khéng chia chat bao quan va
giau probiotic. Hién nay, & Viét Nam co rat it cac nghién
ctu vé nam men S. boulardii ciing nhu tng dung cla loai
nam men nay trong ché bién thuc phdm probiotic.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu

Chanh leo: Qua chanh leo Méc Chau dugc mua tai siéu

thi Big C Thang Long, Ha Né6i. Chon qua vta chin tuai, c6
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vé mau tim, lang hodc hoi nhan, khong bi hu héng. Qua
chanh leo dugc bao quan & 4°C cho cac nghién cuu.

S. boulardii CNCM 1-745 dugc thu nhan tU mot san
pham déng khé thuong mai (Bioflora (Biocodex, Phép).
2.2. Héa chat, dung cu, may hoc va thiét bi

Enzyme Celluclast® 1.5 c6 hoat do 700 don vi

endoglucanase/mL do Cong ty Novozymes (Pan Mach)
san xuat.

Cao ndm men, peptone, glucose, agar dugc san xuat
b&i hang Himedia An Do

Dung cy, may moc va thiét bi s&r dung trong nghién
clru gém co chiét quang ké ATAGO N-1a ctia Nhat Ban,
thiét bi ly tdm, can dia Nhon Hoa loai 5kg, can phan tich 4
sO |& (ABT 220-5DNM) cuia hang Kern - Buic, may do pH
Mettler Toledo, ti nuéi vi sinh vat Daihan - Han Quéc.
Ngoai ra con st dung mot sé dung cu nhu day loc inox,
pipet, que trang, dia petri, 6ng dong, éng nghiém va
nhiét ké.
2.3. Phuong phap thi nghiém

2.3.1. Chudn bi dich chanh leo va giéng S. boulardii

Chuén bi méi mau 1000g qua chanh leo tuoi, rira sach,
ct doi theo chiéu ngang, tach va thu héi rudt qua. BS
sung 0,2% ché pham enzyme Celluclast® 1.5 vao ruédt
qua. Tién hanh thay phan & nhiét d6 45°C trong thdi gian
120 phut, cha, loc thu héi dich qua [11].

Chuan bi giéng cdy S. boulardii

Nam men déng kho dugc hoat héa trong 100mL méi
trudng ldng YPD (10g/L cao ndm men, 20g/L peptone,
20g/L D-glucose, pH 5,2 + 0,1) va dugc lac déu (120
vong/phat) & 28°C trong 24 gid. Sau khi U, sinh khéi ndm
men dugc ly tdam & 14.000xg trong 15 phut va dugc ria
hai lan bang dung dich NaCl 0,9% (w/v) dé loai bé phan
moi truang YPD con sét lai. Sinh khéi sau d6 dugc hoa lai
trong 50mL NaCl 0,9% (w/v), tao thanh giéng cay S.
boulardii da hoat héa, mat dd vi khudn dat
1,05.108CFU/mL.

2.3.2. Xdc dinh mét sé thanh phdn hod hoc cia dich
qud chanh leo

Chuén bi dich qua chanh leo nhu muc 2.3.1. Xac dinh
dd pH, ndng dé chat kho hoan tan, ham luong dudng
téng, ham lugng vitamin C.

2.3.3. Nghién ciu dnh hudng ciia néng dé chdt khé
hoa tan dén chdt luong sén phdm

Chuén bi 200ml dich chanh leo theo ty & pha loang
dich chanh leo: nuéc la 1:1, cho vao lo thay tinh 330ml da
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dugc khirtrung trudc & 121°C trong 20 phut, dung dudng
saccharose diéu chinh ham lugng chat khé hoa tan trong
dich chanh leo bang 10; 12; 14; 16; 18 °Bx, dich sau do
dugc thanh trung & 85°C, thai gian 5 phut, lam ngudi. B6
sung giébng nam men S. boulardii v6i mat dé té bao dat
1.10té bao/mL (ty 1é gidbng 0,95% v/v). Pay kin lo thay
tinh va lén men trong td 4m & nhiét d6 28 + 1°C trong 18
gid. San pham dugc lay mau dé phan tich cac chi tiéu pH,
néng dé chat khé hoa tan, mat dé té€ bao nam men, néng
do con, danh gia chat lugng cdm quan va xac dinh néng
do chat kho hoa tan thich hgp cho qua trinh 1én men.

2.3.4. Nghién ciru dnh huéng ciia pH dén chdt luong
san phdm

Chuan bi 200mL dich chanh leo ¢4 néng dé chat kho
hoa tan dugc xac dinh & muc 2.3.3, diéu chinh pH dich
qua trudc khi lén men bang axit citric hodc Na,CO; dén
gia tri pH 3,5 4,0; 4,5.Tién hanh thanh trung, qua trinh lén
men tuong tu muc 2.3.3. San pham dugc Idy mau dé phan
tich cac chi tiéu pH, ndbng d6 chat kho hoa tan, mat do té
bao nam men, nbng d6 con, danh gia chat lugng cam
quan va xac dinh pH thich hgp cho qua trinh [én men.

2.3.5. Nghién ciru anh huéng cua nhiét d6 Ién men
dén chdt luong san phdm

Chuan bi 200mL dich chanh leo ¢4 ndng dé chat kho
hoa tan va pH dugc xac dinh & muc 2.3.3, 2.3.4. B6 sung
gibng ndm men S. boulardii v6i mat d6 té bao dat 1.10%té
bao/mL (ty lé gibng 0,95% v/v) va tién hanh 1én men & cac
nhiét d6 20°C, 28°C, 35°C, thdi gian |én men 18 gid. San
phdm dugc 1dy mau dé phan tich cac chi tiéu pH, ndng dé
chat kho hoa tan, mat dé té bao ndm men, ndbng d6 con,
danh gia chat lugng cdm quan va xac dinh nhiét dé thich
hgp cho qua trinh [én men.

2.3.6. Nghién ciu anh hudng cta thoi gian Ién men
dén chdt luong san phdm

Chuan bi 200mL dich chanh leo c6 ndng dé chat kho
hoa tan va pH dugc xac dinh & muc 2.3.3, 2.3.4. B6 sung
giéng nam men S. boulardii véi mat d6 té€ bao dat 1.100té
bao/mL (ty I& giéng 0,95% v/v) va tién hanh Ién men &
nhiét do thich hgp xac dinh 8 muc 2.3.5, thoi gian [én men
la 10, 18, 24, 32 gid. San phdm dugc |dy mau dé phan tich
cac chi tiéu pH, néng dé chat kho hoa tan, mat do té bao
nam men, ndng do6 con, danh gia chat lugng cam quan va
xac dinh nhiét d6 thich hgp cho qua trinh 1én men.

2.3.7. Nghién ciru anh huéng cua diéu kién bdo qudn
dén chdt luong sén phdm

Chuan bidich chanh leo va tién hanh lén men theo cac
théng s6 da xac dinh dugc & cac thi nghiém trén. Mau san
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pham sau lén men dugc bdo quan & 4°C, theo dbi cac chi
sO pH, néng dé chat kho hoa tan, mat do té€ bao ndm men,
nong do con, danh gia chat lugng cdm quan.

2.4. Phuong phap phan tich

Xac dinh pH theo tiéu chudn Viét Nam TCVN
12348:2018 [12].

Ham lugng chat khé hoa tan cda dich qua chanh leo
va cac mau thi nghiém dugc xac dinh bang chiét quang
ké ATAGO N-1a ctia Nhat Ban, don vi do la °Bx & 20 °C [13].

Ham lugng Vitamin C dugc xac dinh bang phuang
phap chudn dé vai thuéc thr 2,6 diclofenol indofenol
(DCIP) theo TCVN 4715:1989 [14].

Ham lugng dudng téng trong nguyén liéu dugc xac
dinh theo bectorang theo TCVN 4594:1988 [15].

Xac dinh ham lugng con theo phuang phap chung cat
theo TCVN 8088:2009. Chung cat mét lugng dich [1én men
nhat dinh V; ml thu duoc V, ml rugu. Po dd cén tao ra
trong V, thu dugc gia tri a. TU d6 tinh dugc d6 con b theo
ti 1é % theo cong thuc: b = (a x V,)/V;

Mat d6 té bao séng dugc xac dinh bang phuong phap
dém khuan lac. Hat Tml mau cho vao 9ml nudc mudi sinh
ly da vé trung, pha loang dén néng do thich hop, hut
100ul dung dich mau da pha loang thich hgp vao dia petri
da chira moi trudng YPD vé trung. Cdy 3 do phaloang lién
tiép, moéi dé pha loang cdy 3 dia. Trang déu cho mau
khuéch tan vao méi trudng. Day nap kin va nuéi nam men
& 28°C trong 24h. Chon cac dia c6 khoang 25 - 250 khuén
lac/dia dé dém khuan lac

Tinh sé lugng ndm men trong 1ml mau bang céng
thuc:

N
A(CFU/m) =

Trong dé:

A: s don vi hinh thanh khudn lac vi khuan trong 1ml
mau

N: téng s6 khuan lac dém dugc trén cac dia da chon

Ni: s6 lugng dia cay dugc gilt lai & d6 pha loang thiri

V: thé tich dich mau cdy vao trong méi dia

Di: d0 pha lodng tuong Ung

DPanh gia cdm quan theo TCVN 3215-79 [16]. Hoi dong
danh gia gém 7 ngudi c6 kha nang phan biét cam giac
t6t, co kién thic chuyén mén tét va kién thic phan tich
cdm quan. Hé sé quan trong dugc héi dong théng nhat
la: trang thai, mau sac (hé sé quan trong 0,8), mui (hé s6
quan trong 1,2), vi (hé s6 quan trong 2,0). Tiing thanh vién
héi déng tién hanh danh gia theo 3 chi tiéu trén theo
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bang diém tiéu chuan tir 0 dén 5. Tinh diém trung binh
cUa cac thanh vién hoi dong doi véi tling chi tiéu cam
quan, 18y chinh xac dén 1 chir s6 thap phan sau dau phay.
Sau d6 dem nhan véi hé s6 quan trong tuong Ung. Dia
diém thuc hién thi nghiém tai phong thi nghiém Banh gia
cdm quan thuc pham thudéc B6 mon Céng nghé thuc
pham, Khoa Cong nghé Héa, Trudng Dai hoc Cong nghiép
Ha Néi.
2.5. Phuong phap xt ly sé liéu

Cac s6 liéu thuc nghiém dugc xt ly bang phan mém
Microsoft Excel 365. K&t qua dugc trinh bay dudi dang gia
tri trung binh + dé léch chuan (Mean + SD) tur ba lan lap
lai cho méi thi nghiém (n = 3).
3. KET QUA VA THAO LUAN
3.1.Danh gia mét sé thanh phan héa hoc ctia dich qua
chanh leo

Chat lugng nguyén liéu la moét trong nhing yéu t6
quan trong anh hudng dén chat lugng san pham. D€ qua
trinh lén men dat hiéu qua cao va thu dugc san pham cé
chat lugng t6t, tién hanh xac dinh néng d6 chat kho hoa
tan, pH, ham lugng vitanin C, dudng téng trong dich qua
chanh leo. Két qua thu dugc thé hién trong bang 1

Bang 1. Mt s6 thanh phan hda hoc cla dich chanh leo

Chi tiéu cht lugng Gia tri
°Bx 15,70+0,10
pH 2,60 0,02
Vitamin C (mg/100mL) 36,35+0,23
Butng tong (g/mL) 14,30 + 0,46

Két qua trén bang 1 cho thay dich qua chanh leo co
ham lugng chat khé hoa tan la 15,7°Bx; ham lugng dudng
téng 14,30g/mL, ham lugng vitanin C 36,35mg/100mL,
pH 2,6, dich chanh day cé gia tri dinh duéng va cdm quan
cao, phu hgp dé ting dung trong phat trién cac san pham
thuc phdm probiotic hodc d6 uéng Ién men giau gia tri
sinh hoc. Theo nghién ctru cia Nguyén Thi Thu Sang va
cong sy, dich qua chanh leo Passiflora edulis c6 ham lugng
chat khé hoa tan 14,5°Bx, pH 2,77, ham lugng vitamin C
34,2mg/100mL [17]. Su khac nhau c6 thé do khac biét vé
gidng, do chin cta nguyén liéu, diéu kién trong trot,
phuong phap xt ly thu héi dich qua.

3.2. Nghién ctiu anh huéng cia néng dé chat khé hoa
tan dén chat lugng san pham

Nam men S. boulardii s&t dung dudng khir va dudng
saccharose trong dich dé sinh trudng, phat trién va
chuyén héa thanh rugu ethanol, axit hitu co, este, CO,.
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Chinh vi vay, néng d6 chat kho hoa tan anh hudng I6n
dén qua trinh 1én men va chat lugng san pham. Néng do
chat kho hoa tan néu qua cao tao ap sudt tham thau Ion
U ché su sinh trudng va phat trién clia té€ bao nam men,
lam gidm hoat luc 1én men. Néu néng d6 chat khé qua
thap qua trinh 1én men kéo dai dong thaoi lugng dudng
st trong san pham thap, san pham cé dé chua gét. Chat
lugng san pham dugc danh gia thong qua gia tri pH, ham
lugng chat khé hoa tan, néng d6 con, mat dé té bao ndm
men va danh gid cdm quan. Két qua dugc trinh bay trong
bang 2

Bang 2. Anh huéng clia ham lugng chat kho hoa tan dén cht lugng
san phdm

Chat Ham lugng chat khé ban dau cta dich qua chanh leo
Iugng san (°Bx)
phimlén) 1) 1 16 18
men
pH | 280+0,02
Ham
lugng
chat kho
hoa tan
(°Bx)
Nong do
con 2,23+0,02
(%v/v)
Mat do té
bao
S. (2,31£0,01).10% | (2,310,01).108 | (2,30,01).108 | (1,50,02).10
boulardii

312+0,02 | 3,30+0,04 | 3,50+0,01

6,00+£0,20 | 10,43+0,10 | 13,08+0,10 | 15,40+0,30

2,25+£0,04 | 2,40+0,02 | 2,25+0,01

(CFU/mL)
Diém
cam quan
cOhéso | 1495+0,16 | 16,43£0,06 | 18,13+0,06 | 15,36+0,16
trong
lugng
Chit Mau vang, mui | Mauvang, mui| Mauvang, | Mauvang,
thom ddc thom dac | mui thom dac | mui thom ddc
lugng . o . -
, trung, viithai | trung,vihgi | trung,vichua | trung, vihgi
cam quan . i
hoa chua ngot hai hoa ngot

Két qua & bang 2 cho thay trong khoang ham lugng
chat khé hoa tan ctia dich chanh leo tir 12 - 16°Bx, nam
men S. boulardii déu sinh trudng va phat trién tot, mat do
té€ bao dat 2,3.10% (CFU/mL). Khi ham lugng chat khé hoa
tan cda dich chanh leo tang 1én 18°Bx, mat dé té bao c6
xu hudng tang cham va dat 1,5.107 (CFU/mL), do ham
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lugng dudng cao tao ap suat tham thau 16n, tc ché su
sinh trudng va phat trién cla té€ bao ndm men. Su phat
trién cham clia té€ bao ndm men dan dén ham lugng chat
khé hoa tan trong sdn phdm cao 15,40 °Bx, san pham c6
vi ngot, diém cam quan dat 15,36. pH va ham lugng chat
khé trong san pham gidm nhanh nhat & mau c6 ham
lugng chat kho hoa tan 12°Bx, dan dén san phdm co
huaong vi it hai hoa, hai chua, diém cdm quan thap chi dat
14,95. Ham lugng chat khé hoa tan cuta dich chanh leo
16°Bx thich hgp nhat cho ndm men phat trién, tao nhiéu
c6n hon 3 mau con lai. Dong thoi & °Bx nay, chat lugng
cadm quan san pham cao nhat dat 18,13 diém. Sau 18 gi&
lén men, tat cd cdc mau c6 ndng dod con trong khoang
2,23 - 2,40 (%v/v). Diéu nay cho thdy nam men S. boulardii
¢6 kha nang Ién men manh tuong tu nhu S. cerevisiae.
Theo két qua nghién ctu cla tac gid Andrea Maria
Patelski va cs, ndm men S. boulardii c6 thé tao ra néng do
con 1én tGi 6,558 (%w/v) trong nudc cam ép. Nhom tac gid
cting khdng dinh viéc Ién men nuéc ép trai cdy bang nam
men probiotic la mot phuong phap cé tiém nang thuong
mai va hap dan vé mat cdm quan nham nang cao gia tri
san pham thong qua viéc bé sung cac dac tinh probiotic
[9]. Nghién ciu cha Tran Van Tuan va cs ciing cho thay
nam men men S. boulardii c6 kha nédng 1én men con kha
cao, dat trung binh 5 - 8% (w/v), tham chi con cao hon
chiling S. cerevisiae BY4743 sau 48 gi& 1én men trong moi
trudng Hansen [4].
3.3. Nghién citu &nh huéng ctia pH dén chat lugng san
pham

pH la mot trong nhing théong sé moi trudng quan
trong anh hudng dén qua trinh 1én men vi né lién quan
chat ché dén su phat trién ctia vi sinh vat va tich tu cac san
phdm trao d6i chat. Ndm men S. boulardii c6 thé séng
dugc trong moi trudng cé do pH tu 2 - 7. Tuy nhién, pH
cling anh hudng I6n dén chat lugng cdm quan cda san
phdm. Néu I1&én men & pH thap, trong qua trinh 1én men,
pH san phdm ti€p tuc gidm, san phdm c6 dé chua gat. Néu
lén men & pH cao hon 4,5, rat dé bi nhiém tap. Trong
nghién ctu nay, tién hanh diéu chinh pH cda dich chanh
leo bang 3,5 4,0; 4,5. K&t qué dugc thé hién trong bang 3.

Bang 3. Anh huéng ctia pH dén chét lugng san phdm

Chét lugng pH ban dau cia dich chanh leo
san pham
N 3,5 4,0 45
sau lén men
pH 3,01+0,02 3,27+0,06 3,65+0,01
°Bx 14,27 +0,03 13,14+0,07 12,14+0,04
Nona db c6
Ongroen 15 250,01 2,42+0,01 3,67+0,06
(%v/v)
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Mat do t€ bao
S. boulardii | (7,0£0,01).107 | (2,5+0,01).108 | (3,4240,02).108
(CFU/mL)
Diém cdm
quancohésd | 16,64+0,16 18,17+0,10 14,88+0,17
trong lugng
Chit long Mau vang, r’fl'UI Mau v?ng, mui ' l\/!ellu:/ang, co'
, thom, vihai | thom dac trung, vi | mui con nhe, vi
(dm quan . G N
hoa chua ngot hai hoa it hai hoa

Két qua & bang 3 cho thay, pH thap cé anh hudng dén
qua trinh [én men, pH cang thap, qua trinh 1én men cang
cham. pH 3,5, t6c d6 sinh trudng clla nam men cham
nhat, mat do té€ bao dat 7.107 (CFU/mL), sdn phdm cé diém
cam quan la 16,64. Khi pH tang Ién 4 va 4,5, toc d6 sinh
truéng clia té bao nam tang Ién va mat dé té bao ndm
men dat tuong Ung la 2,5.108 va 3,42.108(CFU/mL). Tuy
nhién, & pH 4,5, san phdm c6 néng d6 con cao nhat dat
3,67 (%v/v), dan dén san pham c6 mui cén nhe, vi it hai
hoa, diém cdm quan dat 14,88. Nhu vay pH thich hgp nhat
cho qua trinh |én men la 4,0.

3.4. Nghién cttu anh huéng cia nhiét d6 1én men dén
chat lugng san pham

Nhiét d6 anh hudng truc ti€p téi hoat déng clia vi sinh
vat. Khilén men & nhiét d6 qua thap, thai gian [én men co
thé kéo dai. Thi nghiém dugc tién hanh & cac nhiét d6 lén
men 20°C, 28°C, 35°C, thaoi gian 1én men la 18 gio. Két qua
thi nghiém dugc thé hién trong bang 4.

Bang 4. Anh huéng clia nhiét do [én men dén chat lugng san pham

Chét lugng Nhiét d5 1én men (°C)
san pham sau
lén men 20 28 35
pH 3,70+0,04 3,31%0,2 2,50%0,15
°Bx 15,12%0,03 13,23%0,05 10,14+0,01
Nong dd con
. 1,15+0,01 2,37+0,01 4,07+0,03
(%VNV)
Mat do té bao
S. boulardii (9,10+0,02).10 | (2,51+0,01).108 | (5,07+0,02).10°
(CFU/mL)
Diém G .
CMEAMUANDON o nar002 | 1842012 | 13482020
hé 56 trong lugng
Mau vang, mui - ,
“ ; - . y Mau vang, ¢6
Chétlugngcdm | Mauvang, mii | thomdactrung, | .. .
L ) Z | mui con manh, vi
quan thom, vihoingot | vi chua ngot hai J
hoa chua gat
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Két qua & bang 4 cho thay, nhiét dé Ién men cang cao,
téc d6 lén men cang nhanh. Cu thé & nhiét d6 20°C, qua
trinh lén men dién ra cham, sau 18 gi& 1én men, gia tri pH
thay déi khéong nhiéu (tir 4,0 xuéng 3,7), ham lugng chat
khé clia sén pham tuang déi cao la 15,12°Bx, mat do té bao
dat 9,10.10° (CFU/mL), san pham thu dugc cé mau vang
mui thom, vi hoi ngot, diém cadm quan dat 15,04. & nhiét
do6 28°C, pH san pham dat 3,31, ham lugng chat khé hoa
tan 13,23°Bx, néng doé con 2,37(%v/v), diém cam quan dat
18,40. O nhiét d6 1én men 35°C, téc d6 [én men nhanh, pH
san phdm gidm manh xuéng con 2,5, néng doé cén 4,07,
mat do t€ bao dat 5,07.10% (CFU/mL), sdn pham cé mau
vang, c6 mui con manh, vi chua gat. Nhiét d6 Ién men cao,
qua trinh 1én men rat dé nhiém tap cac vi sinh vat nhu vi
khudn lactic, acetic, anh hudng I6n dén chat lugng cadm
quan va an toan thuc phadm, dic biét doi véi san pham
khong thanh trung sau |én men. Chon nhiét d6 [én men
thich hop la 28°C. Két qua nay cling tuong tu nhu két qua
nghién ctu cla tac gid Andrea Maria Patelski va cs [9].
3.5. Nghién ctiu anh huéng cua thoi gian 1én men dén
chat lugng san pham

Bang 5. Anh huéng clia thai gian lén men dén chét luong san pham

Chat Thai gian 1én men (gio)

Ivdng 10 18 24 E})
san
pham lén
men
pH 3,64£0,04
°Bx 14,92+0,03

3,30+0,02
13,30+0,05

2,8+0,01
11,04£0,1

2,5+0,02
9,25+0,03

Néng do
on 1,55+0,01
(%v/v)
Mat do té
bao
S |(2,65+0,01).107|(2,510,02).10%((3,03+0,01).10%|(3,07+0,01).10°
boulardii

2,38+0,02 3,13£0,02 | 4,08+0,04

(CFU/mL)
Diém
am quan
Ohéso | 15814036 | 18,4+0,12 | 14,87+0,02 | 13,47+0,22
trong
lugng
Chit Mau vang, Mauvang, ¢
‘ Mau vang, “auvang' Mau vang, c6 a”f’_"”? @
lugng .. .| mui thom ddc . mui con
. mui thom, vi ) mui ¢on, vi )
cam ) trung, vi chua . manh, vi chua
hai ngot N chua gdt .
quan ngot hai hoa gat
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Thai gian 1én men phu thuéc vao nhiéu yéu té nhu
nong dé chat kho hoa tan, nhiét do, ty lé giéng... Vi vay
viéc lua chon thdai gian 1én men hgp ly d€ dam bao san
phdm cubi cuing cé chat lugng tét va tranh dugc cac van
dé vé an toan thuc pham.

Qua bang 5 cho thay, thoi gian 1én men c6 anh hudng
dén chat lugng san pham. Thai gian [én men 10 gid, san
pham trao d6i chat ca ndm men tich tu it, sdn pham cé
huong vi chua hai hoa. Thai gian [én men 18 gid cho san
pham c6 pH 3,30, néng d6 chat khd hoa tan 13,30°Bx,
noéng dé con 2,38 (%v/v), mat dé té bao S. boulardii dat
2,51.108 (CFU/mL), diém cdm quan cao nhat 18,4. Sau 18
gid, ndm men ti€p tuc sinh trudng va phat trién, dat trang
thai can bang sau 24 gi¢ véi mat do té bao 3,03.108
(CFU/mL).Tuy nhién, th&i gian Ién men kéo dai 24 - 32 gid,
san pham c6 pH thap trong khoang 2,5 - 2,8, ham lugng
chat khé hoa tan giam nhiéu xu6éng con 9,25 - 11,04°Bx,
nong do con cao dat 3,13 - 4,08 (%v/v), két qua danh gia
cadm quan san pham cé mui ¢én, vi chua gat, diém cam
quan dat 13,47 - 14,87. Chon thdgi gian |én men thich hgp
la 18 gid. Trong moét nghién ciu khac, nhém nghién ciu
s dung nam men Saccharomyces cerevisiae tao nuéc
udng lén men cé néng dé cén thap tir qua dua, thoi gian
Ién men thich hgp la 72 gi®, ham lugng cén trong san
pham 4,5%v/v. Trong nghién cttu nay, chon thai gian [én
men ngan dé lugng con trong san pham thap, it anh
hudng dén té bao nam men S. boulardii va huong vi tu
nhién clia qud chanh leo [18].

3.6. Nghién ctru anh huéng cua diéu kién bdo quan
dén chat lugng sdn pham

Chuan bi 200ml dich chanh leo theo ty I& pha loang
dich chanh leo: nudc la 1:1, cho vao lo thuy tinh 330ml d&
dugc khirtrung trudc & 121°C trong 20 phut, dung dudng
saccharose, axit citric hodc Na,CO; diéu chinh nong d6
chat kho hoa tan trong dich chanh leo bang 16°Bx, pH
bang 4. Dich sau d6 dugc thanh trung & 85°C, thai gian 5
phat, lam nguéi. B6 sung gidng ndm men S. boulardii véi
mat do té bao dat 1.10°té bao/mL (ty lé giéng 0,95% v/v).
Day kin lo thay tinh va [én men trong ti dm & nhiét d6 28
+ 1°C trong 18 gid. Mau san pham sau Ién men duoc bao
quan & 4°C, theo déi chat lugng san pham trong thai gian
4 tuan, két qua dugc thé hién trong béang 6.

K&t qua trén cho thay cac gia tri pH, ham lugng chat
kho hoa tan, néng do con, chat lugng cdm quan cla san
pham hau nhu khéng thay déi trong 4 tuan bao quan &
diéu kién 4°C. Mat dé té bao ndm men dugc gilr 6n dinh
trong 2 tuan dau bao quan, sau tuan thi 3 va 4, mat d6 té
bao c6 xu huéng gidm nhe nhung van dat 2,35.108
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Bang 6. Anh huéng clia diéu kién bao quan dén cht luong san pham

Chét lugng san Thei gian bao quan (tuan)
pham lén men 0 1 ) 3 4
pH 3,3040,02 3,29+0,03 3,28+0,01 3,28+0,01 3,27+0,03
Ham lugng chat khd |5 36.10,05 13,27:0,03 13,2520,06 13,2240,07 13,2040,07
hoa tan (°Bx)
Néng dd con (%v/v) 2,37+0,02 2,37+0,02 2,38+0,01 2,38+0,04 2,39+0,04
Mat do té bao
B (2,51+0,02).108 (2,50+0,02).108 (2,51+0,01).108 (2,45+0,02).108 (2,35+0,02).108
S. boulardii (CFU/mL)
Diém ca S ha
1eM Cam quan cone | 15 410,10 18,4020,12 18,63£0,05 18,400,20 18,4020,12
s trong lugng
Mau vang, mui tham | Mau vang, mui thom dac | Mau vang, mui thom dac | Mau vang, mui thom ddc | Mau vang, mui thom dac
Chat luong cdm quan |  ddc trung, vi chua trung, vichuangot hai | trung, vichuangothai | trung,vichuangothai | trung,vichuangot hai
ngot hai hoa hoa hoa hoa hoa

(CFU/mL), dap ting yéu cau clia san pham probiotic. Diém
danh gia chat lugng cdm quan cla san pham dat 18,4
diém, d6i chi€u véi TCVN 32-1579, san pham dat miic kha.
4. KET LUAN

Két qua nghién ctru cho thay, ndm men S.boulardii c6
kha nang thich nghi va sinh trudng trong diéu kién pH
thap cta dich qua, néng d6 chat khé hoa tan, pH va nhiét
do thich hgp cho qua trinh Ién men nudc chanh leo la
Bx =16, pH = 4, nhiét d6 28°C, sau 18 gi& [én men mat do
té€ bao ndm men dat 2,51.108 CFU/ml. Sdn phdm nudc
chanh leo probiotic c6 néng d6 chat khé hoa tan
13,30°Bx; d6 con 2,37%V/V; chat lugng cdm quan dat
18,40 diém. Sau 4 tudn bao quan & nhiét 4°C, mat d6 té
bao ndm men probiotic trong san phdm duy tri dat
2,35.108 CFU/m. Véi lugng dung tir 100ml san pham dap
Ung liéu dung probiotic c6 Igi cho stic khde con ngudi. Két
qua nghién ctiu cling cho thdy c6 thé st dung ndm men
S.boulardii trong ché bién nudc trai cay 1én men c6 ndng
do con thap (cider).
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