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TOM TAT

Sita chua 1én men tir dich chiét ¢au nay mam dang thu hut sy quan tim nho gia tri dinh dudng cao va
tiém nang chdng oxy héa cao. Nghién ciru duoc thuc hién nham xéc dinh cac thong sé k¥ thuét phu
hop gitip ning cao hoat tinh chdng oxy héa cta sita chua 1én men tir hdn hop dich d4u nanh va dau
xanh ndy mam. Nghién ctru tién hanh khao sat anh huong cia ti 1¢ phdi ché dich sita ¢au nanh va dau
xanh v&icactilé 1: 0; 7: 3; 6: 4; 5:5;4: 6; 3: 7, 0: 1. Déng thoi khao sat diéu kién u 1én men g6m
nhiét d6 (35, 40, 45°C) két hop thoi gian (5, 7, 9, 11 gid) v6i cac chi tiéu theo ddi nhu: Ham lugng
polyphenol tong (TPC), flavonoid tong (TFC), kha ning bét gbc tw do DPPH, ABTS"" va kha ning {rc
ché mot nira (ICso). Két qua cho thay, dich phdi ché dau nanh: Pau xanh theo ti 18 6: 4, két hop voi
diéu kién 1én men & 40°C trong 7 gid, tao ra san pham c6 hoat tinh chdng oxy héa cao nhit. Nghién
ctru cung cép thong tin khoa hoc, 1am co s¢ dé thyc hién qua trinh t6i wu hoa quy trinh san xuét sita
chua tir dich trich dau nanh va dau xanh nay mam, gop phan da dang hoa cac dong sita chua c6 hoat

tinh chirc nang, pht hop nhu cau hién nay.

Tir khéa: Axit lactic, chong oxy héa, nay mam, sita chua thiee vit.

1. BAT VAN DE

Sita chua 13 san phdm 1én men lactic truyén
théng c6 gié tri dinh dudng va hoat tinh sinh hoc
cao, duoc ching minh mang lai nhiéu loi ich cho
suc khde con ngudi [1]. Qud trinh 1én men bdi vi
khuan lactic (chu yéu Lactobacillus delbrueckii
subsp. bulgaricus va Streptococcus thermophilus)
khong chi cai thién kha nang tiéu hda lactose ma
con tao ra cac peptide c6 hoat tinh sinh hoc, axit
hiru co va exopolysaccharide co6 19i cho hé vi sinh
duong rudt [2]. Nhiéu nghién ciru da chi ra ring,
tiéu thu sita chua thuong xuyén giup can bang hé
vi sinh vat duong rudt, ting cuong hé mién dich
va gop phan giam nguy co cac bénh man tinh nhu
beo phi, dai thao duong type 2 va roi loan tiéu
hoa [3]. Gan day, xu huéng phat trién sira chua c6
ngudn goc thyc vat ngay cang gia ting nham dap
ng nhu cau cua ngudi tiéu dung khong dung nap
lactose, an chay hodc hudng dén ché do an bén
ving [4].

Trong sb cac nguyén liéu thyc vat, ddu nay
mam dugc xem la ngudn nguyén liéu tiém ning
nho su bién d6i sinh hoa manh mé trong qua trinh
nay mam. Hoat dong cia cac enzyme ndi sinh
nhu amylase, protease va phytase gitp thily phan
cac hop chat du trit, lam gia ting ham lwong
duong khtr, peptide, axit amin ty do va dac biét 1a
cac hop chat phenolic. Qué trinh nay déng thoi
lam giam céc yéu t6 khang dinh dudng nhu axit
phytic va oligosaccharide gy day hoi, tir d6 cai
thién gia tri vé hoat tinh sinh hoc va kha nang hép
thu cua san pham [5]. Pang cha y, nhiéu nghién
ctru dd chimg minh rang, ddu nay mam cé hoat
tinh chéng oxy héa cao hon dang ké so véi hat
kho ban dau, thé hién qua kha ning bat goc tu do
(DPPH, ABTS") va ham luong polyphenol tong
tang 1én dang ké [6]. Diéu nay cé y nghia quan
trong trong vi¢c phong ngura stress oxy hoda, mot
trong nhitng nguyén nhan chinh gay ra 1ao hoéa va
cac bénh ly man tinh.
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Mic du tiém ning cta déu ndy mam 13 rat
16n, vi€c Gmg dung nguyén liéu nay trong san Xuét
cac san pham 1én men, dic biét la sira chua tir
nguon nguyén liéu thuc vat van chua duoc khai
thac ddy du. Qua trinh 1én men c6 thé tiép tuc lam
bién ddi cac hop chit sinh hoc, bao gdm viée giai
phong polyphenol lién két, hinh thanh cic chat
chuyén hoa méi va tang cuong hoat tinh chéng
oxy héa ctia san pham cudi [7]. Mot s6 nghién ctru
gan day lién quan dén sita chua thuc vat nhu: Sita
chua dau nanh tir chung ndm kefir [8], sita chua
dau nanh bo sung bi d6 va mut dong [9], phan lap
Lactobacillus stta chua dau xanh [10]... Bén canh
céc yéu td cong nghé, trong qua trinh 1én men co
anh huong dén hoat tinh sinh hoc ciia sita chua
thuc vat, nhung anh hudng cua ti 18 phéi ché dau
nanh va dau xanh niay mam cing diéu kién 1én
men dén kha niang chdng oxy hoa cua san pham
van chua dugc nghién ctru diy da. Do do, viée 1am
1d cac yéu t6 nay 1a can thiét dé hoan thién co so
khoa hoc cho qua trinh phat trién san pham.

Xuét phat tir nhitng co so trén, nghién ciru
phat trién sira chua tir dich chiét dau nay mam
(dau nanh két hop d4u xanh) nham tao san pham
¢6 hoat tinh chéng oxy hoa cao 1a hudng di co ¥
nghia khoa hoc va thyc tién. Nghién ctru khong
chi gop phan lam giam mui hang cia du nanh,
ma con phat trlen san phim méi c6 hoat tinh sinh
hoc cao, mé ra tiém ning tmg dung dau nay mam
trong phat trién cac san pham thyc pham chic
nang, dap ung xu hudng ti€u dung hién dai hudng
dén stc khoe va bén ving.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

D4u nanh va dau xanh (tai 1 kg), duong tring
Bién Hoa (tii 1 kg) dugc mua tai si€u thi, gelatin
(d6 bloom 250, dang bot, Pirc). Chung giéng vi
khuén axit lactic thuong mai (YC381) san xudt tai
Pan Mach gém Lactobacillus bulgaricus va
Streptococcus  thermophilus ¢6 mat sb 10"
cfu/mL, nhiét d6 ¢ khuyén cdo 35 - 45°C.

2.2. Quy trinh chuin bi miu

Quy trinh nghién ctru sira chua tir dich chiét
dau nay mam duge thuc hién theo hinh 1. Dau
nguyén liéu (dau nanh va dau xanh) dugc loai cac
hat khong du ti€u chuidn ché bién (hu, sau,
mot...), rira sach va tién hanh nay mam. Qua
trinh nay mam cua hat duoc thue hién trong diéu

kién kiém soat v&i nhiét do méi treong duy tri &
khoang 28 - 30°C, d6 4m tuong d6i ctia khong khi
dat 60 - 65%. Trong qué trinh ndy méam, hat dugc
phun nudc tudi ty dong theo chu ky duoc cai dat
san voi luu luong 0,25 L/phat, mdi lan tudi kéo
dai 2 phut va lap lai sau mdi 3 gio. Thoi gian nay
mam ciia dau nanh 1a 36 gio [11] va 24 gio d6i
v6i dau xanh [12].

2.3. B6 tri thi nghiém

Noi dung 1: Phén tich kha ning chdng oxy
hoéa cia nguyén liu.

Pau hat dugc phan tich kha ning chdng oxy
hoa ctia mau trudc va sau ndy mam nhim danh
gia kha ning chdng oxy hoa cia hat. Pau hat
dugc ndy mam theo quy trinh & hinh 1.

Noi dung 2: Khao sat anh huong ti 1& phdi
ché gitra dich stta dau nanh va dau xanh dén kha
ning chdng oxy héa cua sita chua tir dich chiét
d4u nay mam.

Sau khi két thiic qué trinh nay mam, hat dugc
thu nhan, rira sach va nghién voi nudc theo ty 1€
dau: nudce la 1: 5. Qua trinh xay dugc thyc hién
lap lai 3 14n nhim tang hiéu suat trich ly, sau do
hon hop dugc loc dé thu dich sira. Dich sita dau
nanh va dau xanh duoc phéi tron theo cac ty 1¢
khao sat khac nhau (1: 0; 7: 3; 6: 4; 5: 5; 4: 6; 3:
7; 0: 1), tiép theo hdn hop dich chiét dau duogc gia
nhiét s6i trong 10 phut. Sau do, dich dugc lam
ngudi vé khoang 35 = 2°C, tiép tuc bd sung cac
thanh phan gém: Chiing giéng vi khuan axit lactic
(5%), duong saccharose (10%) va gelatin (0,5%).
Hdn hop sau khi phdi tron duoc 1 & 35°C trong 8
gio 1én men, thu nhan san phim sita chua tir dich
chiét ddu ndy mam va tién hanh cac phan tich chi
tiéu theo doi.

Noi dung 3: Khdo sat anh hudng nhiét do va
thoi gian ¢ dén kha ning chong oxy hoa cua stia
chua tir dich chiét ddu nay mam.

Sau nay mam, dau duge thu hoach va thuc
hién quy trinh nghién, xay, trich ly thanh dich sira
giéng nhu diéu kién thuc hién & noi dung 2. Ti 1¢
phéi ché tot nhit dugc chon (ndi dung 2) s& duogc
gia nhiét va bd sung cac thanh phan chung giéng
vi khuan axit lactic, duodng va gelatin nhu & ndi
dung 2. Hon hop sau phéi tron duge u 1én men &
diéu kién khao sat gom nhiét do (35, 40, 45°C)
véi thoi gian (5, 7, 9, 11 gio). Tung nghiém thuc
duoc thu nhan va phéan tich cac chi tiéu theo doi.
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Dau nanh hat Bau xanh hat
Xuly Xuly
Ngam 36 gio Ngam 24 gio
Rura sach Rira sach
Xﬁy < Nudc > Xay

Lo¢c ——— » Bidiu «—— LocC

Dich sita dau nanh Dich sita dau xanh

Phoi ché )
Puong (10%), chung giong (5%).
gelatin (0.5%)

U 1én men
Sita chua dau nay mam

Hinh 1. Quy trinh nghién ctru sira chua tir dich
chiét ddu nay mam

2.4. Phuong phap phéan tich

Téng polyphenol (TPC) dugc do bang phuong
phap Folin-Ciocalteu va dinh luong bang axit
gallic twong dwong/g khdi lwong kho (mg GAE/g)
[13]. Téng flavonoid (TFC) dugc xac dinh bing
phuong phap so mau nhoém clorua va dinh luong
bang mg quercetin trong duong/g khéi lugng kho
(mg QE/g) [14]. Kha ning bat gbc ty do DPPH
assay dugc xac dinh dya trén sy giam do hép thu
tai A = 517 nm khi géc DPPHe bj khir thanh
DPPH-H béi chit khang oxy hoéa [15]. ABTS
(2,2-azinobis-3-ethyl benzothiazoline-6-sulfonic
axit) khi phan tng voi mot chit oxy hoa manh
nhu K»S,05 s& mat mot dién tir va tao ra géc tu
do ABTS'". Chinh dién tir doc than trén gbe tu do
da tao ra hé lién hop dién tr va lam cho ABTS™"

chuyén mau xanh, c6 do hép thu cuc dai & budc
song 734 nm [16]. ICso dugc xac dinh 13 tong
chat chong oxy héa trong chiét xuat (%) can thiét
dé loai bé 50% géc tu do DPPH so véi ban dau
va duge xac dinh tir biéu dd twong quan giita kha
nang loai bo gbc tu do voi diy ndng do cua dich
chiét mau [17].
2.5. Phén tich dir liéu

Céc sb lidu dugc trinh bay dudi dang gia tri
trung binh £+ do 1éch chuin (£SD), ghi nhan duoc
tir ba lan lap lai. Sy khac biét dugc xem 1a ¢6 ¥
nghia théng ké khi p < 0,05. Sai khac giira cac
nghiém thirc duwoc ddnh gid bang phan tich
phuong sai (ANOVA), tiép theo 1a phép thir LSD.
S liéu dwoc xir Iy bang phan rnern Statgraphics
va do thi duoc v& bang phian mém GraphPad
Prism (GraphPad Software, LLC, M¥). Két qua
nghién ctu duogc tinh trén cén ban kho.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phan tich kha ning chong oxy héa ciia
nguyén liéu

Viéc danh gia kha nang chdng oxy héa cua
nguyén lidu trudc va sau ndy mam la can thiét dé
xac dinh tac dong cua qué trinh nay dén gia tri
sinh hoc cua hat. Nay mam kich hoat enzyme noi
sinh, thiic day phan giai dai phan tir va giai phong
cac hop chat chéng oxy hoéa, lam thay doi dang ké
hoat tinh khir goc ty do [18]. Do do, so sanh kha
nang chong oxy hoa trudc va sau nay mam giip
cung cap co s& khoa hoc cho sy thay d6i kha
nang chong oxy hoa cua nguyén li¢u, img dung
vao phat trién san pham. Két qua phén tich dugc
tong hop va trinh bay trong bang 1.

Biang 1. Sw thay déi hoat tinh sinh hoc ciia diu nguyén liéu truéc va sau niy mam

Chi tiéu theo doi
Nguyén liéu TPC TFC DPPH ABTS™" ICso
(mg GAE/g) | (mg QE/g) (%) (%) (mg/mL)
D4u nanh hat 1,84 +0,07° | 0,65 +0,02° 22,60 +1,52° | 17,84 + 1,58° | 38,13 = 1,98°
D4u xanh hat 0,99 +0,04% | 0,32 +0,01% [ 16,56 0,467 | 12,26 £ 0,74% | 47,65 +2,79°
Dau nanh nay mam | 8,54 +0,09* | 4,12 +0,73" | 57,64 + 1,48" | 45,93 + 1,59* | 15,50 + 0,98°
D4u xanh nay xanh | 2,97 £0,01° | 1,45+0,06" 39,63 +1,65" | 36,51 +1,92° | 20,84 + 0,56°

Ghi chii: Két qua duoc thé hién dudi dang trung binh 3 lan lap lai £ do léch chudn.

Két qua phan tich cho thdy, qua trinh nay
mam di lam gia ting rd rét kha ning chbng oxy
héa cla ca dau nanh va dau xanh, thé hién déng
thoi qua sy tang manh ctia TPC va TFC, dan dén
su cai thién dang ké kha niang bat gdc tu do

DPPH va ABTS', dong thoi lam giam kha ning
{rc ché mot nira (ICsg). Cu thé, ddu nanh nay mam
cd muc tang vuot trdi so voi dau nanh hat, voi
ham luwong polyphenol va flavonoid ting manh,
dan dén kha nang bat goc tw do DPPH va ABTS*"
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cao nhét va gia tri ICso thap nhat, trong khi dau
xanh nay mam ciing ghi nhan xu huéng twong tu
nhung v6i mue do thip hon so v&i dau nanh nay
mam. Xu huéng nay phu hop véi cac nghién ciru
gan day cho thdy, qua trinh nay mam lam ting
dang ké ham lugng hop chét phenolic, flavonoid
va hoat tinh chdng oxy héa ¢ dau nanh ciing nhu
cac loai hat ho dau [19, 20]. Khi hat bat dau nay
mam, cic enzyme thily phan nhu o-amylase,
protease va phytase dugc hoat héa manh nhim
huy dong ngudn chat du trit phuc vu sy phat trién
cua phoi. Qua trinh nay khong chi tao ra cac
duong khir va axit amin ty do ma con lam phé vo
ciu trac thanh té bao, giai phong cac hop chét
phenolic vén ton tai ¢ dang lién két voi
polysaccharide hodc protein [21]. Pong thoi, sy
gia tang ham luong isoflavone dang aglycone
trong d4u nanh ndy mam ciing gop phan nang cao
dang ké kha ning chéng oxy hoa [22]. Ngoai ra,
cic nghién ctru gan day con ghi nhan mdi twong
quan chat ché gitta TPC, TFC va kha nang bt
gbc tu do (DPPH, ABTS""), v&i hé s6 tuong quan
cao, dong thoi cho thiy qua trinh nay mam con
tao ra cic peptide co hoat tinh sinh hoc gop phan
tang cuong kha niang khir gbe tu do [23].

3.2. Anh hwéng ti 1¢ phdi ché giira dich
sita ddu nanh va dau xanh dén hoat tinh sinh
hoc ciia sira chua 1én men tir dich chiét dau
nay mam

Nay mam la mot trong nhitng phuwong phap
gilip gia ting hoat tinh sinh hoc cua hat ngii céc,
dic biét 1a cua ho dau. Két qua danh gia hoat tinh
sinh hoc cua sita chua tr ddu nay mam véi su
thay ddi ti 16 phéi tron gitra dich sira dau nanh va
dau xanh sau ndy mam duoc thé hién ¢ hinh 2.

Ham lugng polyphenol cua stta chua tur dich
chiét dau nay mam duge thé hién ¢ hinh 2.A cho
théy, tilé phéi tron dich sitta dau nanh : dau xanh
anh huong manh dén TPC sau 8 gio 1én men. Cu
thé, TPC dat gia tri cao nhat ¢ hai nghiém thuc 1:
0 va 7: 3 (khoang 20,40 - 21,70 mg GAE/g) va
khong c6 su khac biét co ¥ nghia théng ké (p <
0,05). Tuy nhién, khi ting dan ti 1& dau xanh (tur
6: 4 - 0: 1), TPC ¢6 xu huéng giam dang ké va
dat thp nhat ¢ nghiém thic 0: 1 (6,83 mg
GAE/g), cho thiy xu hudng suy giam polyphenol
khi giam ti 1¢ ddu nanh trong phéi tron. Su khac
biét nay c6 thé 1a do sy khac nhau vé thanh phan
héa hoc ciia nguyén liéu ban dau (Bang 1).
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Hinh 2. Anh hwéng ti 1é phoi ché giira dich sira
diu nanh va dau xanh dén kha ning ching
oxy hoéa ciia sira chua 1én men tir dich chiét

dau niy mam. A: TPC; B: TFC; C: Kha niing

bit goc tw do DPPH; D: ABTS'"; E: Khi ning
tre ché mot nira ICs

Ghi chu: ®: D¢ phdan tan nghiém thuc, I:
Trung binh d¢ léch chuédn; céc chir cdi khdc nhau
trong cung mot dé thi thé hién su khdc biét ¢é y
nghia thong ké (p < 0,05).

Ham luong flavonoid tong (Hinh 2.B) cho
thdy, TFC bi anh huéng bai ti 1& phdi ché dich
stta dau nanh : dau xanh, voi xu hudng giam dan
khi ting ti 1¢ ddu xanh. Cu thé, mau 1: 0 dat TFC
cao nhat (12,08 mg QE/g), khong co su khac biét
y nghia so véi ti 1€ 7: 3 (11,61 mg QE/g), nhung
khéc biét ¥ nghia thong ké so véi cac ti 1& con lai
(p < 0,05). Khi tang ti 1& phdi ché dau xanh tir 6:
4 -5:5va4: 6, TFC c6 xu hudng giam va khac
biét ¥ nghia thong ké véi gia tri lan luot 1a 10,33 -
9,14 va 7,77 mg QE/g. TFC dat ham lugng thap
nhat & ti 1¢ phdi ché 3: 7 va 0: 1, voi ham lugng
teong ung 5,71 va 6,0 mg QE/g va khong cé su
khéac biét y nghia théng ké giira 2 ti 1¢ nay (p >
0,05). Nguyén nhan cua sy thay doi nay co thé 1a
do trong ddu nanh ndy mam giau hop chat
isoflavone (genistein, daidzein) thudéc nhom
flavonoid c6 hoat tinh sinh hoc cao [24]. Nhiéu
nghién ctru chimg minh rang, qua trinh 1én men
lactic tao diéu kién thuan lgi cho viéc giai phong
va phan huy cac chat khac nhau trong dé co cac
hop chét thudc nhom flavonoid [25].
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Kha ning bét gbc ty do DPPH (Hinh 2.C) va
ABTS" (Hinh 2.D) dat cao nhat & miu 1: 0 va
khac biét c6 y nghia théng ké so véi cac ti 1¢ con
lai (p < 0,05). Trong khi d6, gia tri ICsp (Hinh
2.E) bién thién theo chiéu nguoc lai, théip nhét &
ti 1€ 1: 0 va tang dan dat cao nhét & ti 18 0: 1. Mdi
quan hé nghich gitta DPPH va ABTS véi ICsg
khang dinh sy suy giam kha nang khir gbc tu do
khi ting dan ti 16 phdi ché dich sita dau xanh.
Trong d4u nanh ndy mam, ham luong isoflavone
tong va dic biét 1a cac tién chét glycoside thuong
cao hon ddu xanh. Trong qua trinh 1én men, hé
enzyme PB-glucosidase cua vi khuan lactic xtc tac
qua trinh thuy phan cac lién két glycosidic,
chuyén céc isoflavone dang glycoside thanh dang
aglycone nhu genistein va daidzein c6 hoat tinh
chéng oxy héa manh hon. Quéd trinh ndy ting
cuong hoat tinh sinh hoc cua cac hop chat
phenolic, lam tang dang ké kha nang chéng oxy
héa cta chiung dé trung hoa cac gbc ty do nhu
DPPH va ABTS [26, 27].

3.3. Anh huéng nhiét do va thoi gian 0 dén
kha ning chong oxy héa cia sira chua tir dich
chiét ddu nay mam

Hoat tinh sinh hoc la mét trong nhiing
théng sd khang dinh kha ning chéng oxy hoa
cta sira chua tir dich chiét dau nay mam. Qua
trinh 1én men c6 thé lam thay doi ham lugng
polyphenol va kha ning chong oxy héa dugc
thé hién & hinh 3.

Nhi¢t do va thoi gian 0 1én men c6 tdc dong
dén sy thay d6i ham luong polyphenol (Hinh
3.A) cla sira chua tir dich chiét ddu nay mam. O
nhiét 46 0 35°C, TPC tang dan tir khoang 13,78 -
17,03 mg GAE/g, tuong tng vabi thoi gian u kéo
daitr 5 - 11 gio. Tuy nhién, mirc tang & 35°C con
han ché, co the nhiét do nay chua that sy phu hop
v6i su phat trién cia chung vi khudn gidng. Tuy
nhién, & 40°C, TPC dat cuc dai (20,53 mg
GAE/g) tai 7 gio va giam nhe khi kéo dai dén 9 -
11 gio. Két qua nay cho thay, 40°C 1a nhiét do
phit hop cho vi khuan axit lactic hoat dong, san
sinh enzyme va chuyén‘h(')a sinh hoc dugc tang
cuong, thuc diy chuyén ddi isoflavone dang
glycoside sang aglycone va giai phong cac hop
chat phenolic ty do 6 hoat tinh chdng oxy hoa
cao. Nguoc lai, khi tlep tuc tang nhiét do u 1én
45°C, TPC c6 xu huéng giam dang ké so voi hai
khoadng nhiét d6 u trwéc d6. Nguyén nhan 1a do

qua trinh Ién men lactic dugc chiing minh 1a lam
tang TPC thong qua thuy phén lién két glycosidic
va tai chu tric hop chat phenolic [28], _nhung
ddng thoi ciing c6 thé gdy suy giam khi diéu kién
1én men vuot ngudng tbi wu [29].

$ 3

Kbinngbitgéc rpds ABTS' 0)

5 5 %

Nhiét 46 6(°0)
Thoigimi(g) @S =k

Hinh 3. Anh hwéng nhiét d va thoi gian u dén

kha ning chéng oxy héa ciia sira chua tir dich

chiét dau niy mam. A: TPC; B: TFC; C: Kha

niing bit goc tw do DPPH; D: ABTS'"; E: Kha
niing trc ché mot nira ICsy

Ghi chu: @: D¢ phdn tan nghiém thuc, I:
Trung binh do léch chuadn; cdc chi cdi khdc nhau
trong cung mot do thi thé hién su khdc biét ¢é ¥y
nghia thong ké (p < 0,05).

Sy bién ddi ham luong flavonoid téng (Hinh
3.B) trong sita chua tir ddu nanh ndy mam la két
qua cua sy tac dong déng thoi cua nhiét do va
thoi gian 1én men. TFC tang tu 8,2 - 9,71 mg
QE/g trong sudt 11 gid 1én men & 35°C. Tuy
nhién, ham lugng flavonoid tich liy chua cao co
thé 1a do hoat luc cia hé enzyme tir vi khuén axit
lactic chuyén héa chua cao. Nguoc lai, néu nhiét
d6 1 1én men ting 1én 40°C thi qué trinh chuyén
hoéa sinh hoc dién ra manh m& nhit dan dén tich
lity TFC cao nhét va dat dinh (12,14 mg QE/g) tai
thoi diém 7gio 1én men va khong co su khac biét
y nghia thong ké (p > 0,05) so voi 9 gio i (11,67
mg QE/g), nhung khac biét y nghia thong ké (<
0,05) so voi tat ca cac nghiém thtrc con lai. Néu
tlep tuc ting nhiét do 0 1én 45°C, TFC xu huéng
giam hon so nhiét do u 35 va 40°C. Tuy nhién,
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TFC van gitr xu hudng ting tir 5 - 9 gio va giam
sau 9 gio i 1én men. Két qua nghién ctru nay cho
thdy, nhiét d6 u khong chi anh huong dén TPC
ma anh hudng truc tiép dén kha ning hoat dong
cua vi khuan axit lactic dan dén suy giam hoat
dong cia enzyme va lam anh huong dén ham
luong cac chét ¢ hoat tinh sinh hoc. Nghién ctru
cia Yannuarsita va cs (2024) [28] khang dinh,
nhiét d6 0 1én men tdi wu cho san phérn stra chua
1a tir 39 - 43°C. Tai diéu kién nay, vi khuan axit
lactic phat trién toi wu, san sinh enzyme tot nhat
g6p phan nang cao ham luong cac chit chdng oxy
hoéa trong do6 c6 TFC.

Kha ning chdng oxy hoa cua sita chua tir dau
nay mam, danh gid qua kha niang bat gdc ty do
DPPH, ABTS"" va ICs, chiu anh hudng ro rét boi
tuong tac giita nhiét do va thoi gian 1én men. Két
qua ¢ hinh 3.C, 3.D va 3.E cho thiy, xu hudng
tong thé ciia kha niang bt gbc ty do DPPH va
ABTS™" déu ting theo thoi gian u tir 5 - 7 va 9
gi0, sau d6 co6 xu huéng giam nhe dén 11 gio,
trong khi ICso thay doi theo chiéu nguoc lai. O
35°C, kha nang bat gbc tu do ting dan (DPPH:
42,15 - 54,20%; ABTS™": 48,22 - 63,23%) va ICs
giam tir 29,16 xudng 20,36 mg/mL khi kéo dai
thoi gian 1, phan anh sy giai phong dan cac hop
chat thugc nhom TPC, TFC tir dang lién két dudi
tac dong cia enzyme sinh ra tir vi khuan axit
lactic. Tuy nhién, hiéu qua bat gbc tu do chua cao
so v6i nhiét do tai 40°C. O nhiét do 40°C, ca
DPPH (62,15%) va ABTS"" (72,40%) dat cuc dai
& khoang thoi gian @ 1én men tir 7 - 9 gid, dong
thoi ICso dat gia trj thap (11,81 mg/mL) & giai
doan nay. Nhung khi kéo dai thoi gian G 1én men
dén 11 gio, kha nang bat gbc ty do DPPH va
ABTS™ déu giam nhe va ICsy c6 xu hudng ting
1én. O 45°C, mic du van ghi nhan xu huéng ting
kha ning bat goc tw do dén 9 gio (DPPH: 45,70 -
53,80%; ABTS"": 52,50 - 61,27%) va giam ICso
(24,02 - 17,85 mg/mL), nhung gia tri thyc
nghiém thap hon dang ké so véi 40°C.
Gjorgievski va cs (2014) [29] da nghién ciru qua
trinh 1én men sita chua boi cac chung vi khuin
axit lactic khac nhau c6 thé trung hoa hon 54%
gbc tu do. Két qua nghién ctru cia Taskin va
Bagdatlioglu (2020) [30] cho ring, kha ning
chdng oxy hoa cua sita chua duoc cai thién trong
qué trinh 1én men axit lactic thong thuong, voi
ham lugng phenolic va hoat dong loai bd géc

DPPH cao hon so véi sita chua 1én men; Saritas
va cs (2024) [31] khing dinh, thoi gian 1én men
dai hon c6 thé ting cudng tong ham luong
phenolic va tong ham luong flavonoid trong sira
chua, do d6 lam ting kha ning chdng oxy hoa va
kha ning loai b cac gbc tu do, gop phan cai
thién loi ich strc khoe.

3.4. Méi twong quan giita cic thanh phan
chit chdng oxy héa va khi ning bit gbc tu do

Ma tran twong quan (Hinh 4) cho thdy mdi
lién hé chit ch@ va nhit quan giira thanh phan hop
chit sinh hoc va hoat tinh chong oxy hoa cia sita
chua tir dich chiét du nay mam, trong d6 TPC va
TFC tuong quan rat manh (r = 0,99), phan anh
flavonoid la thanh phan cha dao trong tong
polyphenol va cing gia ting manh trong qua trinh
nay mam. Pdng thoi, ca TPC va TFC deu co
tuong quan duong cao voi kha ning bét gbe tu do
DPPH va ABTS™ (r = 0,88 - 0,90), cho thiy cac
hop chit nay dong vai tro chinh trong co ché bat
gde tu do. Ngugc lai, ICsy ¢6 twong quan nghich
véi tat ca cac chi tiéu (r = -0,83 dén -0,95), dic
biét voi ABTS™ va DPPH, chiing minh r::mg khi
ham luong polyphenol tang va kha nang bt goc
tu do manh hon thi ndng do can thiét dé tc ché

50% giam 10 rét.

TPC TFC DPPH ABTS" IC;,

TPC 1,00 0,99 0,90 0,90 0,85

TFC 0,99 1,00 0,88 0,88 0,83

DPPH 0,90 0,88 1,00 0,97 0,92

ABTS"| 090 0,88 097 1,00 095

ICq 085 0.83 092 0,95 1,00

Hinh 4. Mdi twong quan giira cac hop chit c6
kha niing chdng oxy héa ciia sira chua tir dich
chiét ddu nay mam

4. KET LUAN

Qué trinh ndy mam lam gia ting dang ké hoat
tinh chong oxy hoa ciia nguyén liéu ddu nanh va
dau xanh, thé hién qua sy taing manh TPC, TFC,
kha niang bat gdc ty do DPPH, ABTS'*, dong
thoi lam giam gia tri ICso. Két qua nghién ctru
cho théy, ti 1é phéi ché d4u nanh : dau xanh 1a 6:
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4, diéu kién 1én men & 40°C trong 7 gio dugc xac
dinh 1a phu hop nhat, tao diéu kién thuén loi cho
vi khuén axit lactic phat trién va thac day chuyén
hoéa sinh hoc, tir d6 nang cao hoat tinh chéng oxy
hoa cua san pham. Nghién ctru khong chi cung
cép co s khoa hoc cho cac nghién ctru tiép theo
vé toi uu hoa quy trinh san xudt sita chua thuc vat
tr ddu nay mam ma con gop phan dinh hudng
phat trién cac san pham thyc pham chirc ning co
gia tri sinh hoc cao, dap ung xu hudng tiéu dung
hién dai.
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EFFECTS OF BLENDING RATIO AND FERMENTATION CONDITIONS ON THE
ANTIOXIDANT CAPACITY OF YOGURT FERMENTED FROM A MIXTURE OF
GERMINATED SOYBEAN AND MUNG BEAN EXTRACTS

Tran Minh Phuc’, Nguyen Le Yen Nhi', Nguyen Trung Truc',

Nguyen Ngoc Thanh?, Huynh Xuan Phong2
'Faculty of Biochemistry and Food technology,
Vinh Long University of Technology Education

’Institute of Food and Biotechnology, Can Tho University
Abstract

Plant based yogurt derived from germinated legumes has attracted increasing attention due to its high
nutritional value and strong antioxidant potential. This study aimed to determine appropriate
processing parameters to enhance the antioxidant activity of yogurt produced from germinated
legumes. The effects of blending ratios between soybean milk : mung bean milk were investigated at
ratios of 1: 0; 7: 3; 6: 4; 5: 5; 4: 6; 3: 7; 0: 1. In addition, fermentation conditions, including
temperature (35, 40, 45°C) and time (5, 7, 9, 11 hours), were evaluated based on bioactive indicators
such as total polyphenol content (TPC), total flavonoid content (TFC), DPPH and ABTS'~ radical
scavenging activities and half maximal inhibitory concentration (ICsy). The results indicated that the
soybean with mung bean ratio of 6: 4, combined with fermentation at 40°C for 7 hours, produced the
highest antioxidant activity. This study provides scientific insights that serve as a foundation for
optimizing the production process of yogurt formulated from soybean and germinated mung bean
extracts, thereby contributing to the diversification of functional yogurt products with enhanced
bioactive properties to meet current consumer demands.

Keywords: Acid lactic, antioxidant, germination, plant based yogurt.
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