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NGHIEN CUU XAC LAP BDIEU KIEN LEN MEN
TAO DO UGNG TU DICH THUY PHAN BA DAU NANH
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TOM TAT

Dich thiy phan ba dau nanh duéi tac dung cta cac ché phdm enzyme da duoc x4c nhan co su
gia ting dang ké lwong chat hoa tan, thuan loi cho chuyén hoa cta vi sinh vat. Két qua nghién
ctru da xac 1ap duoc cac diéu kién nhiét do, ty le tiép giong, ham luong duong va thoi gian len
men dich thay phan ba khi st dung dong thoi 2 chiing ndm men Saccharomyces cerevisiae var.
boulardii CNCM 1-745 va Saccharomyces cerevisiae 7012 nham tao d6 uong lén men c6 chia
nidm men probiotic. Két qua cho thdy, 30°C 1a nhiét do phu hop trong diéu kién lén men két hop
2 chiing n4m men; ham luong saccharose b6 sung 1,5%; ty 1é tiép giong ban dau cta probiotic S.
boulardii CNCM 1-745 1a 6 log CFU/ml va ty 1é tiép giong cta S. cerevisiae 7012 khong qua 5
log CFU/ml; thoi gian lén men 24 gio. Véi diéu kién nay, dich sau 1én men da dat duoc cac
thanh phian mong muén nhu mat d6 nim men probiotic sau lén men dat 7,7 log CFU/ml; do
con khong qua 1,2% v/v; chta mot s6 thanh phan bay hoi c6 tdc dung tao mui thom cho san
phdm trong d6 2-phenylethanol duoc tao ra dang ké, chiém 40% trong tong luong chat dé bay

hoi ctia dich 1én men.

Titkhoéa: Dich thiy phan ba dju nanh, nim men, do uéng lén men, probiotic.

1. DAT VAN BE

Ba dau nanh, mét phu phdm cta nganh san
xuat stta dau nanh va dau phu, chia da dang cac
chat dinh duéng tot cé thé khai thac. Ba dau nanh
tuoi c6 mot s6 aldehyde tao ra mui dau dic trung
nhu hexanal, 2- hexenal, (2E)-2-octenal va (2E)-
2decenal, mot s6 axit duoc phat hién gom axit
hexanoic, axit acetic va axit 2-amino->-
methylbenzoic, trong d6 axit acetic c6 mui hiang sé
anh hudng dén mui cia cac thuc phdm tir ba dau
nanh [1]. Dich thity phan ba bing mot s6 enzyme
da duoc x4c nhan co su gia ting dang ké luong
chat hoa tan, thuan loi cho chuyén héa cta vi sinh
vat. Chuyén déi sinh hoc ba dau nanh dudi tac
dung ctia n4m men la mot trong nhitng chién luoc
dé thay d6i mui cta phu phdm nay. Cac lipid trong
ba c6 thé duoc chuyén hoa dé tao ra methyl
ketone, ruou bac hai, ester, alkane va cac lactone
[2]. Cac aldehyde khong mong muon co thé bi
chuyén hoa thanh axit béo hodc ruou, sau do tao

! Truong Pai hoc Kinh té - K§ thuat Cong nghiép
% Cong ty ¢b phan diu tu lién doanh Viét Anh

* Pai hoc Bach Khoa Ha Noi

" Email: mtvanh@uneti.edu.vn

ester. Protein cé thé bi proteinase va peptidase
chuyén hoa, cac amino axit t do sau d6 cé thé
duoc phan huay tiép qua con duong Ehrlich cta
nam men dé tao ruou bac cao va ester [3].

Gan day, mot s6 nghién cttu khong chi tap
trung vao kha niang lén men ctia nim men trén ba
d4u nanh ma con quan tdm dén viéc lén men két
hop ndm men voi cic probiotic trén co chat ba [4],
[5]. S boulardii CNCM-1745 1a chiing nim men
probiotic c6 hiéu qua trong hé trg diéu tri cac
bénh duong tiéu héa cip tinh nhu tiéu chay hoac
cic bénh man tinh nhu viém ruot [6]. Thanh té
bao S. boulardii day hon so v6i cac loai nAm men
khac [7]. Ngodi ra, S. boulardii co thé ton tai trong
diéu kién nhiét do co thé 37°C, chiu duoc axit da
day va mat, bam dinh tot vao thanh da day nén c6
kha ning ton tai cao, c6 thé dat mat do rat cao
trong duong tiéu héa trong mat thoi gian rat ngan
[8]. Cac nghién ctru cho thiy, glucan khong tan
ctia polysaccharide thanh t€ bao S boulardii c6
kha nang tic ché tang sinh t€ bao ung thu dai truc
trang [9]. S. boulardiikhac biét v6i S. cerevisiae &
dic diém khong uwu tién st dung galactose lam
nguédn dinh duong [10]. Hién nay, S. boulardii con
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duoc coi 1a tac nhan quan trong dé tao ra cac chat
¢6 hoat tinh sinh hoc théng qua qua trinh 1én men.
S. boulardii tac dong dén qua trinh téng hop
isoflavone [11] va polyphenol [12], do d6 lam tang
kha nang chong oxy hoa cho san ph4dm, ngoai ra
con c6 thé tang kha dung sinh hoc ctia cac khoang
chat va vitamin thiét yéu, gidm nong do cac chat
khang dinh dudong nhu phytate [13]. S. boulardii
da duoc 1én men két hop voi S. cerevisiae dé san
xuat bia thtt cong c6 nhiéu loi ich cho sttc khée. Su
két hop khong nhitng khong anh hudng tiéu cuc
dén mui thom ctia bia ma con lam ting hoat tinh
chong oxy héa va ham lugng polyphenol trong san
pham [14].

Hién tai, nghién ctu vé su lén men két hop
gitta S. cerevisiae voi S. boulardii trén co chat ba
dau la huéng nghién cttu méi c6 tinh kha thi cao.
Két qua nghién cttru ctia Mai Thi Van Anh va cs
(2023) [15] cho thay, chiing nAm men S. cerevisiae
7012 c6 kha niang lén men va sinh huong tot dé két
hop v6i ndm men cé dic tinh probiotic S. boulardii
CNCM [-745. Do d6, nghién ctu nay duoc thuc
hién dé xac lap cac diéu kién nhiét do, ty lé tiép
giong, ham luong duong va thoi gian 1én men dich
thiy phan ba béi phic hop 2 chiing nham dinh
huong tao d6 uong lén men tir dich thiy phan ba
dau nanh, c6 chira nAm men probiotic & mat do > 7
log CFU/ml. Da s6 nAm men S. cerevisiae lén men
thich hop & 28 - 32°C con S. boulardii c6 thé sinh
truéng, phat trién & ca diéu kien 37°C. Do vay,
khoang nhiét do tir 25 - 37°C duoc lua chon dé thuc
hién nghién ctu lén men két hop. Theo quy dinh
1169/2011 cta EU, dd udéng c6 chta >1,2% con
theo thé tich duoc goi 1a d6 uong cé con [16]. Dé
pht hop voi nhiéu déi tuong st dung, do con ctia
san phdm cu6i cung dugc dinh huéng trong
nghién ctu nay khong qua 1,2% v/v.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu

Hai chiing ndm men: S. boulardii CNCM 1-745
hoat hoa tir ché phdm men vi sinh Bioflora
(Biocodex, Phap); S. cerevisiae 7012 tit b suu tap
ctia Truong héa va Khoa hoc su song, Pai hoc
Bach Khoa Ha Noi, dugc ky hiéu twong tng la I-
745va 7012.

Ba dau nanh: Thu nhan tir Nha may Sita dau
nanh Vinasoy Bac Ninh (d6 4m 85,32 + 0,02%,
protein 3,05 + 0,02%, xo téng 10,25 + 0,16%). Dich
thiy phan ba dung trong nghién cttu (DBNC) thuc
hién nhu sau: mdi mau ba da tién xi ly hap tiet
trung, duoc bé sung nudc dé dat 5% chat kho,
chinh pH vé 7,0 va thiy phan bang Alcalase®2.4 L
trong 1 gio; chinh tiép vé pH 4,5 thity phan trong 3
gi0 bang Viscozyme®L va Pectinex®Ultra SP-L
[17], sau d6 b6 sung saccharose vao dich (ham
lwong sé thay ddi theo cac diéu kién nghién cttu cu
thé). Dich duoc dun soi cach thay 15 phut va lam
ngudi xuoéng 30°C trudc khi cdy ndm men.

Moi truong nhan giéng cap 1 1a dich chiét
malt dai mach 10°Bx hép tiét trung 121°C trong 15
phut; moéi truomg cap 2 1a dich ba da chuén bi &
trén, ly tam thu dich trong va hép tiét truing 121°C
trong 15 phat. Moi treong nudi cdy ndm men: St
dung YGC (Yeast Glucose Chloramphenicol Agar)
dé dinh luong ca 2 loai nAm men [18] va YPGal
(Yeast Peptone Galactose Agar) dé dinh luong
rieng chung S. cerevisiae 7012 do S. boulardii
khong wu tién st dung galactose lam nguon co
chat [10].

2.2. Phuong phap nghién ctru

2.2.1 Nghién cuu danh huong cua nhiét do lén men

N4m men tir thach nghiéng duoc nhan giong
trong cac 6ng nghiém chira 10 ml moéi truong cap 1
& 30°C trong 24 gio. 1 ml giéng cip 1 duoc hut vao
9 ml moi treong cip 2 nhan giong tiép trong 24 gio
& 30°C. 10 ml dich giéng cap 2 ctia moi ching
duoc chuyén vao binh lén men chita 90 ml dich ba
(DBNC), 2% saccharose b sung, mat do tiép
giong ban dau cta mdi ching khodng 6 log
CFU/ml. Tién hanh lén men & 25, 30, 35, 37°C
trong 48 gio. Phan tich cac chi tiéu truéc va sau
lén men & céc diéu kién gém: Mat do vi sinh, axit
téng, duong tong, ham luong ethanol.

2.2.2. Nghién cuu dnh huong cua ham luong
saccharose bo sung

Luong saccharose bé sung vao dich trudc lén
men tac dong dén do con ciia san pham. Cac mau
thir nghiém va phan tich két qua duwoc tién hanh
twong tuw 2.2.1 & nhiét @6 1én men da chon tai 2.2.1,
ty 1é saccharose b sung khao sat & cac mirc 0, 1,
1,5, 2, 2,5%.
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223 Nghién citu dnh hudng cua ty I¢ tiép
giong gitta hai chiing dén qua trinh Ién men két hop

Trong dé uéng lén men, S. boulardii CNCM I-
745 d6ng vai tro probiotic con ching 7012 déng vai
tro chiing 1én men chinh, gitp tao huong va coén
cho san phidm. Cac mau thir nghiém va phan tich
két qua duoc tién hanh tuong tu 2.2.1, thuc hién &
nhiét d6 1én men da chon & 2.2.1, ty lé saccharose
b6 sung chon & 22.2. Ty le tiép giong cua
S. boulardii CNCM 1 - 745 giit c6 dinh 6 log
CFU/ml thay d6i ty leé S. cerevisiae 7012 trong
khoang tir 2 log CFU/ml dén 6 log CFU/ml.

2.2.4. Nghién ctru dnh huong cua thor gian Ién
men

Cac mau thtr nghiém va phan tich két qua
duoc tién hanh twong tw nhu 2.2.1 thuc hién &
nhiét do 1én men da chon & muc 2.2.1, ty 1é duong
saccharose bd sung chon & 2.2.2. Ty lé tiép giong
cta S. boulardii CNCM 1745 gitt ¢6 dinh 6 log
CFU/ml, ty 1& S. cerevisiae 7012 duoc chon ¢ 2.2.3.
Thoi gian lén men khdo sat & cac moc 12, 24, 36,
48, 60, 72 gio.

2.2.5. Pdnh gii chat luong dich sau Ién men &
diéu kién da chon

Dich 1én men & diéu kién da chon duoc tai
2.2.4 duoc phan tich ham lwong mot s6 thanh phan
duong don, axit hitu co, ethanol va glycerol, ham
luong chét cé hoat tinh chong oxy hoa, ty 1é cta
mot s6 thanh phan dé bay hoi.

2.3. Phirong phap phan tich
2.3.1 Xac dinh ham luong duong khir tong

Dich phan tich duoc thity phan hoan toan
trong 2 gio bang HCI 25%, sau d6 trung hoa vé pH
7,0 bang NaOH 10%, dinh mic dén thé tich xac
dinh va ly tim thu dich trong phan tich. Ham
lwong duong khit trong dich duoc xac dinh bing
phuong phap DNS thong qua do hap thu & buoc
séng 540 nm ctia san phdm cudi cung véi thudc
tht DNS st dung duong chuin D-glucose [19].

2.3.2. Xdc dinh ham lrong axit tong

Dich phan tich duoc ly tim thu dich trong. Ham
luong axit tong duoc xac dinh bang phuong phap
chuin do voi NaOH 0,1 N chi thi phenolphtalein
[20]. Ham luong axit téng trong 100 ml dich duoc

x4c dinh thong qua s6 ml NaOH 0,1 N dung trung
hoa 100 ml dich phan tich va quy d6i trong duong vé
mg axit acetic/100 ml dich phan tich.

2.3.3. Xdc dinh mat do t€ bdo nam men

Xac dinh bang cach dém khudn lac ndm men
nudi & 30°C trén moi truong thach YGC [18] va
YPGal [10].

2.3.4. Danh gid kha nang lén men

Xac dinh théng qua luong CO, thoat ra trong
qua trinh 1én men.

2.3.5. Xdc dinh ham luong axit amin va peptide
mach ngin

Dich phan tich duoc ta véi axit tricloaxetic
(TCA) 20% (w/w) ty 1é 1: 1. Phan dich trong khong
bi két tia boi TCA gbém cac peptide c6 khdi luong
phan tir thap (tir 330 - 380 dalton) va céc axit amin
[21] duoc ly tam tach rieng khéi phan protein két
tia va duoc dua di xac dinh ham luong bang thudc
thit Folin theo phuong phap Lowry [22].

2.3.6. Xdc dinh ham lirong polyphenol

Dich phan tich duoc ta voi ethanol tuyét doi ty
lé 1: 1 @€ loai protein, thu dich trong dem di phan
tich. Ham luong polyphenol trong dich thity phan
duoc xac dinh bang phuong phap Folin - Ciocalteau.
Nguyén tic ctia phuong phap dua vao phan tmg
mau gitta cac polyphenol trong dich phan tich véi
thuoc thir Folin-Ciocalteau & budc séng 765 nm
[23]. Ham luong polyphenol trong mau duoc xac
dinh dua theo dudng chuén axit gallic.

2.3.7. Xac dinh kha nang chong oxy hda

Dich phan tich dugc tia véi methanol tuyét
doi d@é loai protein, thu dich trong d@é thuc hién cac
phan tmg vé6i DPPH (2,2 - Diphenyl - 1 -
picrylhydrazyl). Ham luong chat chong oxy hoa
trong dich duoc quy vé ham luong tuong duwong
vitamin C (mg AAE)/ 100 ml [17].

238 Xdc dinh ham Irong monosaccharide,
axit hitu co; gylcerol va ethanol trong dich phan tich

Xac dinh bang phuong phap sic ky 16ng hiéu
ning cao HPLC, st dung hé théng HPLC cuda
Agilent Technologies 1200 series (Puc) vor cot
phan tich Biorad 87H, detector RID.

2.3.9. Xdc dinh thanh phan cdc chat dé bay hoi

Céc chat dé bay hoi trong mau phan tich duoc
chiét bing etylaxetat ty 1é 1: 1, réi duoc ly tam tach
dich trong. Dich nay tiép tuc duoc loc qua mang

58 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 5/2024



KHOA HOC CONG NGHE

0,2 um va dem phan tich bing phuwong phap GC-
MS, stt dung may sic ky khi khéi phd SCION 456-
GC [15].

2.3.10. Phuong phap phan tich thong ké

Kiém tra y nghia d6i voi dit lieu thi nghiém
dugc thyc hién bing cach st dung phan tich
phuong sai mot yéu t6 (One - Way ANOVA) va
kiém dinh Turkey stt dung SPSS® 22.0 (SPSS Inc,
Chicago, IL, USA) & mirc y nghia p < 0,05.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Nghién cttu anh huong ciia nhiét 6 1én men

Anh huéng ciia nhiét do dén qua trinh lén
men két hop hai ching duoc thé hién trong bang 1
va hinh 1. Bang 1 cho thdy, mau lén men & 25 va
30°C déu c6 mat do ndm men probiotic sau len
men > 7 log CFU/ml. Axit téng sau lén men cta
mau 25 va 30°C thap hon mau 35 va 37°C cho thdy,
nhiét do lén men ting cao qua sé anh hudng dén
axit téng ctia dich.

Bang 1. Anh hudng ctia nhiét do 1én men dén chit lwong dich thu duoc sau 48 gid 1én men

v i Trudc Nhiét do 1én men (°C)
Chi tiu lén men 30 35 37
Mat do 7012, log CFU/ml | 5,93*+ 0,08 | 7,37°+0,09 | 7,16°+0,06 | 6,70°+0,37 | 6,44°+ 0,26
Mat @6 I-745, log CFU/ml | 5,97°+ 0,10 | 7,51°+ 0,10 | 7,51°+0,17 | 6,92°+0,36 | 6,48°+0,19
Axit tong, mg acetic/100 ml | 255,0°+3,5 | 241,7°+19 | 240,0°+ 27 | 255,0°+ 104 | 264,0°+4,9
Duong khtt tong, g/100 ml | 4,534+ 0,07 | 2,26°+ 0,03 | 2,01°+0,02 | 2,05°+0,01 | 1,92+ 0,05
Ethanol, % v/v - 1,25+ 0,01 | 1,37°+0,01 | 1,33"+0,01 | 1,23*+ 0,04

Ghi chu: “”- Khong xdc dinh; cdc so liéu trong cung mot hang, cdc chir cdi khdc nhau thi khic biét

co y nghia thong ké (p<0,05)
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Hinh 1. Anh huéng ctia nhiét d6 1én men dén dén
tdc @6 1én men (biéu dién béng heong CO, tho4t ra)

Hinh 1 cho thdy, nhiét d¢ len men thay ddi co
anh huéng dén toc do léen men va cac chi tiéu ctia
dich sau lén men. O 30°C, téc do lén men két hop
2 chiing dat cao nhat, luong CO, gidi phong tir gio
tht 12 da vuot so voi luong CO, giai phong tai cac
diéu kién nhiet do con lai. Nhu vay, lén men &
30°C vira tao mat do ndim men probiotic cao nhat,
vira ¢6 toc do 1én men nhanh nhat va thich hop véi
ca 2 chiing nam men nén nhiét do 30°C duoc chon
dé tién hanh cac nghién ctu tiép theo.

3.2. Nghién ctru 4nh huéng cfia ham luong
saccharose b3 sung

Béng 2. Anh hudéng ctia ham liong saccharose b6 sung @én chat luong dich thu duoc sau 48 gior 1én men

Chi tieu Trudc lén men Ham luong saccharose bé sung (%)
(0% saccharose) 0 1,0 1,5 2,0 2,5
Matdo 7012,1og |« 05y 003 | 64004020 | 6,895+ 0,06 | 677+ 022 | 6,804 0,01 | 6,95+ 0,08
CFU/ml
Matdo 1745, log | ¢ ysa ' 10 | 6,82040,03 | 7.22%+ 020 | 7,217+ 0,06 | 7,32+ 0,21 | 7,367+ 0,14
CFU/ml
Axit tong, mg . . . . 241,8"+ .
roctio/ 100 o 230,1°£55 | 2457°+55 | 241,8°+24 | 2453+ 49 193 241,4°+ 0,6
buong khirtong, | o coi 01 | 20672 0,01 | 2,09°+0,01 | 2194 0,02 | 2.220% 0,01 | 2.26°% 0,02
/100 ml
Ethanol, % v/v - 0,35+ 0,04 | 0,89°=0,07 | 1,15°0,05 | 1,39° 0,04 | 1,62~ 0,06

Ghi chu: “”- Khong xdc dinh; cdc s liéu trong cung mot hang, cdc chi¥ cdi khac nhau thi khic biét

co ¥ nghia thong ké (p<0,05)
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Anh huéng ctia luong saccharose bé sung dén
toc do léen men va thanh phan cta dich sau lén
men thé hién trong bang 2 va hinh 2.

I
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Luong CO, thoat ra (2/100ml)

0 12 24 36 48
Thoi gian 1én men (giod)

Hinh 2. Anh hudng ctia ndng do saccharose bd
sung dén téc d6 1én men

Bang 2 cho thdy, mat do 2 ching nim men
déu thay d6i c6 y nghia khi bé sung thém
saccharose vao dich trudc lén men. T 1% duong
b6 sung da cho thdy, mat do probiotic dat > 7 log
CFU/ml sau 48 gio 1en men. Cung diéu kién lén
men, thay d6i ham luong saccharose tac dong
dang ké dén do con, duong sot va luong CO, giai
phong theo thoi gian so voi mau lén men khong bo
sung duwong (Hinh 2). Tuy nhién, thay d6i ham

luong saccharose b sung khong anh hudng nhiéu
dén axit téng ctia dich sau lén men.

Voi luong duong bé sung khong qua 1,5%,
luong coén dat duoc khong qua 1,2% la dam bao
tiéu chi do con cta san phdm, mat do S. boulardii
7,2 log CFU/ml ciing ddm bao tiéu chi vé mat do
probiotic. Do vay, ty 1é saccharose b sung 13 1,5%
duoc chon cho cac nghién ctu tiép theo.

3.3. Nghién ctru &nh hudng ciia ty 1é tiép giong
gitra 2 ching

Anh hudng ctia ty 1é tiép giong 7012 dén toc
d6 1én men va cac chi tiéu hoa ly cta dich 1én men
duoc thé hién trong bang 3 va hinh 3. Khi tiép
giong, mat do 1745 dugc gitt c¢6 dinh 6 log
CFU/ml chi thay d6i mat do ctia S. cerevisiae 7012
cho phu hop vi vai tro chinh ctia chiing nay la tao
con va sinh huong. Néu S. cerevisiae 7012 nhiéu
qua sé dan dén su canh tranh dinh dudng voi
probiotic, tao do con qua cao va khi tw phan cé thé
anh hudng dén mui vi ctia san pham.

Bang 3. Anh hudng ca ty 1é tiép gidng gifta 2 chiing t6i chat lurong dich lén men sau 48 gi

Ty le 7012: 1-745 0: 6 log 2log:6log | 3log:6log | 4log:6log | 5log:6log | 6log: 6log
Mat do 7012, log 4,98 + N . ) 733 +
CFU/ml - 0,03 5,98+ 0,01 | 6,55°+0,49 | 7,17°£0,42 0,08
Matdo 1745, log | 7 ean .09 | 75004 011 | 7,62°40,01 | 7,79°0,07 | 7,66+ 0,05 | 7,16°+ 0,19
CFU/ml
Axit téng, mg ) 263,3" + ) ) . 207,6* +
acetic/100 ml 261,7°+£3,5 5.7 259,2°+ 11,5 | 247,1°+£5,9 | 240,5° £ 8,95 71
Puong khir téng, w 2,39 + . b " .
/100 ml 2,32°+£ 0,05 0.05 2,28+ 0,03 | 2,26+ 0,01 | 2,19 +0,02 | 2,14*°+ 0,01
Ethanol, % v/v 0,88+ 0,04 | 0,85*+0,04 | 0,97°+0,04 | 0,99*+0,06 | 1,15+ 0,05 | 1,17°+ 0,04

Ghi chi: “” Khong xdc dinh; cdc so liéu trong cung mot hang, cdc chir cdi khdc nhau thi khéc biét

co ¥ nghia thong ké (p<0,05)

Két qua cho thdy, & ty 1é tiép giong caa S.
cerevisiae 7012 1a 6 log CFU/ml, t6c do lén men
cao hon dang ké so voi toc do lén men & cac ty lé
tiép giong con lai chung to S. cerevisiae 7012 c6
anh huéng 16n dén toc do lén men két hop. Tuy
nhién, voi ty lé tiép giong nay thi mat do probiotic
sau lén men thap hon so véi cac ty 1¢ ti€p giong
con lai, sy khac nhau nay cé y nghia thong ke.
Nhu vay, khi ty 1é tiép giong cta S. cerevisiae 7012

qua cao c6 thé anh hudng t6i mat do probiotic
trong dich sau 1én men do sy canh tranh dinh
duong nhung S. cerevisiae 7012 ciing can dat mat
do da lon dé tao huong cho san phdm. Trong cac
ty 1é tiép giong con lai, co thé thay mat do S
cerevisiae 7012 1a 5 log CFU/ml vita c6 toc do lén
men cao nhat vira c6 mat do probiotic dat toi da,
chénh lech khong dang ké so véi mau len men doc
lap.
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Hinh 3. Anh huéng ctia tj Ié tiép gidng gitta 2
chiing dén lugng CO, gidi phong theo théi gian
khi lén men két hop chiing

Khi tang mat do S. cerevisiae 7012 tit 4 - 6 log
CFU/ml bat dau nhan thdy sy giam axit tong sau
lén men. Diéu nay chimg t6 ching 7012 con c6 vai
tro quan trong trong viéc lam gidm axit téng cta
dich lén men. Cang tang mat d6 ching 7012 ham
lwong duong sét trong dich sau 48 gio 1én men
cang thép, diéu nay 1a hop ly do ting mat do ching
7012 thi lvong co chat trong moi treong sé duoc
nam men st dung triét dé hon trong qua trinh lén
men. Do con chia tat cd cac miu lén men déu thap
hon 1,2% v/v dam bao tieu chi dé ra cho san phdm
d6 uodng.

3.4. Nghién ctru lya chon thoi gian 1én men
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&
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%
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Hinh 4. Sy bién thién mat 6 2 chiing 7012 va I-745
theo thoi gian 1én men

Hinh 4 cho thay, khi kéo dai thoi gian lén men
tr 12 - 72 gi®, mat d6 chiang 1-745 da dat cuc dai tir
gio th 12 khoang 7,6 log CFU/ml va mat do cta
S. cerevisiae 7012 ciing da rat cao tai thoi diém nay
(khoang 6,5 log CFU/ml). Mat do chung 7012 dat

cuc dai & 24 gio va ca 2 chung duy tri mat do cuc
dai dén hét 36 gio, sau d6 bat dau cé xu huéng
gidm tir sau thoi diém 36 gio.

Axit téng ctia dich len men thay déi khong
nhiéu khi kéo dai thoi gian 1én men. Luong duong
téng cua dich gidm dan trong thoi gian 1én men tir
0- 12 gior va 24 gio. Sau 24 gio, luong duong thay
dé6i khong dang ké. Tuong ung voi chi tiéu nay,
luong coOn ciing tang tir 12 - 24 gio, sau 24 gio
luong con cing ting khong dang ké (Hinh 5).

4,50 14

Puong tong 8- Axit tong —=C0O2 —a—ethanol
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Hinh 5. Péng thai qua trinh 1én men khi két hop 2
ching 7012/ 1-745

Luong CO, thay ddi ciing twong tng véi su
thay déi duong va con trong dich lén men. Tt 24
gio, luong nay gan nhu khong ddi giita cac mau
(cac chénh léch khong cé v nghia thong ké). Do
qua trinh tao d6 udéng con cé giai doan bdo quan
lanh sau lén men nén qua trinh lén men ding & 24
gio 1a phu hop.

3.5. Danh gia chat lrong dich sau 1én men &
diéu kién da chon

Bang 4 va hinh 6 cho thdy, trong dich sau lén
men 24 gi, mot s6 duong nhu glucose, galactose,
fructose da bi ndm men st dung, lwong duong sot
con lai cé thé do su c6 mat cta xylose. Mot so
duong khac nhuw rhamnose, arabinose... ciing
khong bién d6i nhiéu sau l1én men 1a do ndm men
khong stt dung duoc cac loai duong nay.

Bang 4. Mot s6 chi tiéu ciia dich & diéu kién d4a chon

STT Chi tieu Trudc lén men Sau 24 gio lén men
1 Glucose (mg/100 ml) 571,00 KPH
2 Galactose, Fructose & Xylose (mg/100 ml) 870,61 43,37
3 Rhamnose (mg/100 ml) 77,80 60,40
4 Arabinose (mg/100 ml) 148,28 134,41
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5 Lactic axit (mg/100 ml) 11,81 17,40
6 Axit acetic (mg/100 ml) 52,57 24,59
7 Glycerol (mg/100 ml) 48,66 79,77
8 Ethanol (% v/v) KPH 1,01

9 Chat chong oxi héa (mg AAE/100 ml) 0,75 1,81

10 Axit amin va peptide mach ngin (mg/100 ml) 563,96 406,20
11 Polyphenol (mg GAE/100 ml) 32,83 30,63

Ghi chu: KPH: khong phat hién
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Hinh 6. Sic ky @ HPLC phan tich thanh ph4n mot
s6 hop chét hoa tan trong dich sau 24 gio 1én men

Sau qua trinh 1én men c6 su gidm ro rét ham
lwong axit acetic va tang luong gylcerol trong dich.
St ¢6 mat cua axit acetic trong dich truéce 1én men
c6 thé do da co sdn mot luong nhat dinh tir nguyén
lieu. Két qua nay phu hop voi cong b6 cta Yuanxin
Qiu va cs (2023) [1], axit acetic 1a mot trong 2 axit
co san trong ba diu nanh. Viéc xuat hién acetic
axit 2-phenylethyl ester (Hinh 7) c6 thé 1a nguyén
nhan lam giam luong axit acetic trong dich 1én
men.

Hinh 7. Sic ky d6 GC-MS phan tich thanh phan
mot s6 hop chat dé bay hoi trong dich sau 24 gio
lén men

Sau 24 gi¢ 1én men, ham luong polyphenol c6
giam chut it so voi trude 1én men. Theo Vong va cs
(2019) [5], trong s6 cac hop chat polyphenol cé
mot vai thanh phan dugc chuyén héa trong qua
trinh lén men ba dau nanh nén bi giam di va cing

c6 thé co nhimg thanh phan duoc tao thém trong
qua trinh lén men. Do vay luong nay thay ddi
khong c6 quy luat cu thé va ciing can nghién ctru
thém, tuy nhién luong giam la khong nhiéu, sau
quéa trinh lén men trong dich van con mot luong
polyphenol nhat dinh.

Qua trinh lén men lam ting luong chat chong
oxy hoa trong dich, c6 thé duoc giai thich nhu sau:
Trudc khi tién hanh qua trinh 1én men, dich da c6
sén mot luong chat chong oxy hoa nhu cac peptide
mach ngan, polyphenol, mét s6 hop chat
isoflavone, thanh phan chat xo c6 thé chtra cac
oligosaccharide c6 hoat tinh chéng oxy hoa [17].
Theo Santos va cs (2018) [24], qua trinh 1én men
clia n4m men trén ba dau nanh cé thé da thac ddy
chuyén d6i sinh hoc ctia cac isoflavone B-D-
glucoside thanh cac aglycone. Sau lén men, nim
men noéi chung va S. cerevisiae noi riéng c6 kha
nang téng hop mot s6 hop chit cé hoat tinh sinh
hoc dong vai tro chat chong oxy hoa nhu
glutathion [25], coenzym Q hodic ubiquinone [26],
carotenoid... [27]. Mot s6 san phdm chuyén héa
bdi ndm men sau qua trinh 1én men, mot s6 chat
trong thanh phan té€ bao nhu protein hoa tan, axit
amin chtta luu huynh, p-glucan thanh t€ bao nim
men... ciing gép phan tao ra kha ning chong oxy
hoéa cta dich 1én men [27]. Ngoai ra su ting thém
c6 thé 1a do ban than té bao ndm men cing da
duoc cong nhan 1a mot ngudn chat chong oxy hoa.

Hinh 7 cho thdy, trong dich léen men sau 24
gio c6 su xuat hién ctia mot sé ruou cao phan ti,
ester va axit httu co. Trong d6 2-phenylethanol
duoc tao ra dang ké, chiém 40% trong téng luong
chat dé bay hoi ctia dich lén men, luong nay cé thé
dao dong tuy thoi diém lén men, thuong chi tiéu
nay bat dau én dinh tir 24 gio 1én men. Hién nay 2-
phenylethanol cho 1a rat c6 gia tri va dang c6 xu
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huéng duoc khai thac thong qua con duong sinh
téng hop nho qua trinh 1én men ctia nim men.
Nhiéu loai nAm men, dic biét 1a S, cerevisiae co
kha nang sinh téng hop thanh phan nay bang cach
stt dung L-phenylalanine 1am tién chat [28]. Mot so
rieou cao phan tir khac ciing xudt hién tir mau lén
men 12 gi¢ va tang dan, n dinh tir 24 gio. Sau lén
men nhan thdy cé sy xuat hién ctia nhiéu ester
nhu octanoic axit ethyl ester; acetic acid 2-
phenylethyl ester; cyclohexanecarboxylic axit 2-
ethylhexyl ester...

Nhu vay, ngoai cac tiéu chi dit ra cho qua
trinh Ién men tir dich thiy phan ba dau nanh, dich
sau léen men van chtra mot s6 chét c6 hoat tinh
sinh hoc c6 loi cho sttc khde va mot s6 thanh phan
huong tao mui vi dé chiu cho san phdm d6 udng
1én men.

4. KET LUAN

Nhiét do 30°C 1a phu hop trong diéu kién lén
men két hop 2 chiing nim men; ham lwong
saccharose b sung phu hop 1a 1,5%; ty 1é ti€p
giong ban d4u ctia nAm men probiotic S, boulardii
CNCM 1745 1a 6 log CFU/ml va ty lé tiép giong
cua S. cerevisiae 7012 khong qua 5 log CFU/ml,;
thoi gian léen men 1a 24 gio. Véi diéu kién lén men
nhu vay, dich sau lén men da dat dugc cac thanh
phan mong muén nhu mat do probiotic sau lén
men dat t6i da 7,7 log CFU/ml, do cén khong qua
1,2% v/v, chita mot s6 thanh phan bay hoi co tac
dung tao mui thom cho san phidm trong do 2-
phenylethanol duoc tao ra dang ké, chiém 40%
trong téng lwong chat dé bay hoi cta dich lén men.
Nhu vay nghién cttu da xac 1ap duoc diéu kién lén
men thich hop khi sitr dung dong thoi hai ching
ndm men S, boulardii CNCM 1-745 va S. cerevisiae
7012 nham dinh huéong tao dé udng lén men
probiotic.
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INVESTIGATING SOME FACTORS AFFECTING ON THE FERMENTATION PROCESS OF
CREATING BEVERAGE FROM SOYBEAN CURD RESIDUE HYDROLYSATE
Mai Thi Van Anh!, Dang Dinh Trien? Nguyen Thanh Hang®
!University of Economics-Technology for Industries
?Viet Anh Joint Venture Investment Join Stock Company
JHanoi University of Science and Technology
Summary

The study explored some factors affecting the fermentation process of soybean hydrolysate when
using simultaneously two yeast strains Saccharomyces cerevisiae var. boulardii CNCM 1-745 and
Saccharomyces cerevisiae 7012 to create a fermented beverage containing probiotic yeast. As a
result, 30°C was chosen as the appropriate temperature in fermentation conditions combining two
yeast strains; The appropriate added sucrose content is 1.5%; The initial seeding rate of probiotic
S. boulardii CNCM I-745 is 6 log CFU/ml and the seeding rate of S. cerevisiae 7012 is not more
than 5 log CFU/ml; fermentation time 24 hours. With such fermentation conditions, the post-
fermentation liquid has achieved the desired ingredients such as post-fermentation probiotic
density reaching a maximum of 7.7 log CFU/ml, alcohol content not exceeding 1.2% v/v, contains
a number of volatile components that create aroma for the product, of which 2-phenylethanol is
significantly produced, accounting for about 40% of the total volatile matter of the fermentation
liquid.

Keywords: Soy bean curd residue hydrolysate, yeast, fermentation beverage, probiotic.
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