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TOM TAT

Sira dau nanh 1a loai thirc udng bd dudng va phd b1en viéc phat trién cong thuc stra dau nanh moi,
dugc bo sung khoai lang tim giau anthocyanin c6 tiém nang tao ra thirc uéng voi mau sic hap dan va
giau chét chong oxy hoa. Muc dich cua nghién ctru nay 1a dénh gia tac dong cua ty 1& bd sung khoai
lang tim hip chin (10 - 50% theo khdi lugng dau nanh) dén cac dic tinh 1y hoa, ham lugng cac hop
chét c6 hoat tinh sinh hoc, hoat tinh chéng oxy hoa va chét lugng cam quan cua sita ddu nanh. Két qua
cho thiy, viéc bd sung khoai lang tim hdp gitp tao mau tim hap dan, ting cuong ham lwong cac hop
chat phenolic, flavonoid va anthocyanin, gitip ting hoat tinh chong oxy hoa va do yéu thich cta san
pham sita dau nanh. Cac mau sita ddu nanh dugc bd sung khoai lang tim dang hip véi ty 1& tir 10 -
50% (w/w) c¢b cac ddc diém nhu: Chat kho hoa tan (2,33 - 3,0%), ham luong protein (4,56 - 4,99 g/L),
ham lugng phenolic (354,99 - 427,47 mg GAE/L), flavonoid (64,98 - 369,31 mg QE/L) va
anthocyanin tong (6,70 - 22,93 mg CGE/L) cling nhu hoat tinh quet gbc tu do DPPH (32,40 - 76,68%)
s0 Vi sita dau nanh truyén thong (p <0,05). Qua do, viec bd sung khoai lang tim dang hép & ndng do

thich hop (40% w/w) cho thiy tiém ning trong phat trién sita dau nanh giau chit chdng oxy hoa.

Tir kKhéa: Anthocyanin, chong oxy héa, khoai lang tim, sita ddu nanh giau chdt chong oxy héa.

1. DAT VAN BE

Péu nanh (Glycine max) 1a loai ngii cbc co
gia tri dinh dudng cao, chita khoang 34% protein,
18,4% chat béo chu yéu la axit béo khong bio
hoa, bao gdm: Axit oleic & mirc 30 - 35% va axit
linoleic & mirc 45 - 55%; 24,6% carbohydrate va
15% chét xo [1]. Hon nira, d4u nanh 1a ngudn
cung cip ddi dao cac vitamin (B, B2, C, D va E),
khoang chat (K va Fe) va cac hop chét hoa hoc
thuc vat c6 hoat tinh sinh hoc (isoflavone,
phytosterol, axit phytic, peptide c6 hoat tinh sinh
hoc va saponin) [2]. Pong thoi, dau nanh khong
chura cholesterol va duong lactose, nén day 1a mot
thuc phim phi hop cho nhimg ngudi méc bénh
tim mach va hi chirng khong dung nap lactose.
Céc nghién ctru 1am sang chi ra rang, sir dung dau
nanh trong ché d6 an udng hang ngay co6 hiéu qua
trong viéc gidm céc triéu chiing méan kinh & phu
nir va c6 tiém nang diéu tri, giam nhe va ngin
ngira cac bénh 1y nguy hiém nhu bénh tim mach,
loang xuong, bénh than va ung thu [3]. Dau nanh
dugc ché bién thanh nhiéu loai thyc pham nhu
déu phu, nudc tuong va stta ddu nanh [4]. Trong
0, sira dau nanh 1a mot loai d6 udng pho bién va

b6 dudng, dugc lam tir ddu nanh nguyén hat.
Theo Jeske va cs (2017) [5], sita dau nanh c6 ham
luong protein tuong dwong cac san pham stta co
ngudn gdc dong vat nhung chira it chat béo bao
hoa va khong cé cholesterol, do d6 dugc xem la
mot trong nhimg loai d6 udng c6 ngudn gdc thuc
vat ¢ gia tri dinh dudng cao. Tuy nhién, dé dap
mg nhu cau ngdy cang ting cia ngudi tiéu dung
d6i v6i cac thyc phiam chirc ning giau hop chat
hoat tinh sinh hoc, viéc cai thién gia tri dinh dudng
va kha ning chdng oxy hoa ciia sita dau nanh me
12 mot hudng nghién ctru dugc quan tim. Viéc bd
sung cac nguyén liéu thuc vat gidu cac hop chét
sinh hoc khong chi gop phan nang cao ham lugng
cac hop chét ¢6 1oi cho sttc khoe ma con cai thién
gia tri chirc nang va kha nang canh tranh cua san
pham trén thi truong. Vi vy, nghién ctru phat trién
cac cong thirc ché bién méi nham nang cao gia tri
dinh dudng va hoat tinh sinh hoc cua sira dau nanh
c6 y nghia ca vé mit khoa hoc va thuc tién.

Hién nay, xu hudng st dung cac chét chong
oxy hoéa co ngudn goc tu nhién dé thay thé phu
gia tong hop trong ché bién thyc pham dang ngay
cang dugc quan tim nham dap ung nhu ciu cua
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nguoi tiéu dung d6i voi cac san pham an toan, c6
nguon goc thuc vt va mang lai loi ich strc khoe.
Trong sb cac hop chét nay, anthocyanin dugc
xem 1a mot trong nhimg sic té ty nhién c6 tiém
nang ung dung cao nhd vira tao mau do, tim va
xanh dic trung cho thuc phim, vira c6 kha ning
chéng oxy héa manh, gép phan nang cao gia tri
dinh dudng va gia tri chirc nang cua san pham [o,
7]. Sic t6 nay hoa tan rat tot trong nuoc va chiét
xuit ¢6 phd mau rong tir 4o dén xanh lam, tiy
thudc vao do pH cua méi trudng [7]. Theo nghién
ctru cua Garg va cs (2022) [8] va Shu va cs (2023)
[9], ngoai cac dic tinh cam quan trong ché bién
thuc phélrn, anthocyanin con c6 nhiéu tac dung c6
loi cho stic khoe con nguoi, bao gdm chdng oxy
hoa, khang khuan va trc ché té bao ung thu. Do do,
anthocyanin ngay cang dugc st dung rong rai trong
nganh cong nghiép thuc pham va dugc pham.

Khoai lang tim 1a mot thuc phim giau dinh
dudng v6i gia thanh thap va c6 nhiéu loi ich cho
strc khoe. Khoai lang tim dugc yéu thich nho mau
tim hap dan tu nhién do chura sac t6 anthocyanin
va 1a ngudn cung cip doi dao cac hop chét
phenolic [10, 11]. Theo Tang va cs (2023) [12],
cac chat chéng oxy hoa tu nhién cua khoai lang
tim c6 tac dung chdng ung thu va chéng ldo hoa
manh. Do d0, khoai lang tim c6 tiém ning duoc bd
sung vao cac cong thure sita thuc vat dé cai thién
cac hoat tinh sinh hoc cua san pham. Khoai lang
tim di duoc bd sung thanh cong vao cac cong thirc
san pham banh trang, banh mochi va sira chua,
giip tang ham luong hop chat anthocyanin, tao
mau tim hap din, ting gia tri cam quan va hoat
tinh chéng oxy hoa ciia san pham [13 - 15]. Tuy
nhién, nghién ctru bo sung khoai lang tim vao sita
thyc vat, dic biét 1a sita ddu nanh con han ché.
Dong thoi, chat luong sira ddu nanh bi anh huong
boi nhiéu yéu td trong qua trinh ché bién va ty 1&
bo sung nguyén liéu khoai lang tim co thé 1a mot
yéu td quan trong. Vi vdy, nghién ctru ty 1& bd
sung khoai lang tim vao sita ddu nanh dé xac dinh
ty 18 bd sung phu hop tao san pham co kha nang
chong oxy hoa va chat lugng cam quan t6t 1a rat
can thiét.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU
2.1. Nguyén liéu va hoéa chat

Nguyén li€u: Dau nanh (G. max) nguyén hat
(Viét San, Viét Nam), khoai lang tim Nhat

(PTFarm, Viét Nam) va duong sucrose (Coop
Select, Viét Nam) dugc mua tir si€u thi
Co.opmart.

Hoa chat: Thude thir Folin-Ciocalteu (Merck,
Diic), chat chudn axit gallic va quercetin (Oxford,
An Do), albumin (heat shock isolation pH 7.0,
Biotech, Canada), 2,2-Diphenyl-1-picrylhydrazyl
(DPPH) (TCI, Nhét Ban), methanol (Fisher, My) va
cac hoa chat phan tich khac (Xilong, Trung Qudc).

2.2. Phuong phap nghién ctiru

2.2.1. Chudn bi nguyén liéu, xay trich ly va
nau sita dau nanh

Xt 1y nguyén lidu: Qua trinh chuén bi
nguyén liéu hat dau nanh duoc thyc hién dya trén
mo ta cta De va cs (2022) [16] v6i mot sé chinh
stra. Pau nanh kho nguyén hat dugc ngam trong
nudce véi ty 1€ 1: 10 (w/v) trong 8 gid. Dung dich
ngam duoc b sung 0,3% NaHCO; (w/v) dé giam
vi déng va trc ché trypsin trong dau. Tiép theo,
dau nanh duoc boc vo thu cong, rira sach va ludc
trong 10 phut gitip gidm mui ngai trong dau nanh
do hoat dong cua lipoxygenase. Khoai lang tim
tuoi, khong bi sau, bénh, co khdi Iwong tir 100 -
120 g/cti duge got vo, cit thanh cac lat day
khoang 2 - 3 cm, sau d6 hdp cach thuy ¢ 90 -
100°C trong 10 phut dén khi mém va dé ngudi tu
nhién & nhiét do phong truée khi sir dung. Hap
cach thuy dugc lya chon nhim 1am mém nguyén
liéu va han ché that thoat anthocyanin cing nhu
cac hop chat phenolic do tiép Xuc truc tiép voi
nudc, gop phan duy tri mau sic va hoat tinh
chéng oxy hoéa cua khoai lang tim.

Xay trich ly va ndu sita: Khoai lang tim hap
chin duoc tron véi dau nanh da boc vo o cac ty 1€
10, 20, 30, 40 va 50% (w/w) so vdi khéi lugng
dau nanh, xay voi nude cit theo ty 1€ 1:6(w/v)
trong 60 gidy bing may xay sinh tb, cing véi
mau 0% (601 ching) khong bd sung khoai lang
tim. Nudc cat dugc str dung dé xay thu nhan dich
sita nham chuén héa diéu kién thi nghiém va loai
trir anh hudéng cua cac ion khoang hodc tap chét
trong ngudn nudc dén cac chi tiéu chat luong cua
san pham. Qu4 trinh xay dugc thuc hién mét 1an
v6i toan bd nguyén li¢u, sau do hén hop dugc loc
béng tai vai cotton dé thu dich sita. Dich sita
duoc kiém tra °Brix va bo sung dudng sucrose dat
°Brix 10% theo cong thire (1). Dich sita dugc gia
nhiét so bd dat 60 - 65°C va dong hoa & 7.000xg
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trong 10 phut bang may ddng héa co (Silverson
L5M-A, Anh), sau d6 niu sita cach thiy & 90 -
95°C trong 10 phut, dam bdo stta chin va khong
bi khét. Sau khi nau, sita dau nanh noéng dugc rot
vao cac chai thuy tinh 200 mL (rét chura khoang
trbng cach miéng chai khoang 2,5 cm) 101 dé
ngudi dén nhiét do phong. Sau cung, cac miu sita
duoc bdo quan & nhiét do 4 - 6°C trong 8 gid
trude khi phan tich.

m, X (B —B,)

100- B,

m = (D)

Trong d6: m 1a khdi luong dudng sucrose can
b sung (g); By 1a BI‘IX ban dau cua dich sita (%0);
B, 1a °Brix mong mudn ciia dich sita sau diéu
chinh (%). Sau khi bo sung sucrose, hdn hop
dugc khudy déu va kiém tra lai °Brix b::flng khuc
Xa ké.

2.2.2. Phdn tich pH, °Brix, ham luwong axit
t6ng va mau sdc

pH va °Brix cua stra dau nanh dugc xac dinh
lan luot bang may do pH (SI Analytics LAB 855,
Pirc) va khuc xa ké (0 - 32%) (Total Meter RHB-
92T, Trung Qudc).

Ham luong axit téng cua sira dau nanh duoc
x4c dinh bang phuong phap chuian d6 Therner sir
dung dung dich NaOH 0,1 N véi chi thi
phenolphthalein 2% pha trong ethanol 96% [17].
Ham luogng axit tong (%) dugc biéu thi theo axit
lactic va duoc tinh theo cong thuc (2) va (3):

°T = ";YNAOHEE-U rén ~ 10

2

3
Trong do: °T la d6 Therner; 1 °T twong Gng
v6i 9 mg axit lactic.

04 axit lactic = °T X 0,009

Gia tri mau sic Lab* cua sita dau nanh duoc
do bang may do mau ColorFlex EZ. M&i miu sita
duoc do 3 1an va tinh gia tri trung binh. B 1éch
mau téng cong (AE) duoc tinh bang cong thirc:

AE= (L' =

LE,): + (a" — a[‘,): + (b* — bc',):
N Trong’d('): Lo*, ap*, va bo* 1a cac gia tri cta

mau s1:J:a doi chung va L*, a* va b* 1a cac gia tri
cua mau stra thir nghiém.

2.2.3. Xac dinh ham luong protein

Ham luong protein dugc xac dinh béng
phuong phap biuret. DY hap thu cua hon hop
phan ng duoc do ¢ budc song 540 nm bang may

quang phd UV-Vis (Cary 60, Agilent). Ham
lugng protein trong mau sira dau nanh (g/L) duoc
tinh todn dya trén duong chuan albumin (mg/mL)
(y=0,3947x + 0,5421, R> = 0,9869).

2.2.4. Xdc dinh ham lwong anthocyanin tong
(TAC)

Anthocyanin trong sita dau nanh dugc chiét
xuét theo quy trinh cta Tian va cs (2020) [18]. 5
mL sita ddu nanh dugc tron véi 15 mL methanol
da duoc axit hoa (95% methanol: 1,5 N HCI véi
ty 18 85: 15 v/v) trong 6ng Falcon 50 mL, giit &
4°C trong 24 gid trong bong tdi, loc bang gidy loc
Whatman no 4 dé thu dich chiét. Ham luong
anthocyanin tong (TAC) dwoc xac dinh bang
phuong phap pH don va hé sb hip thu mol la
34300 L/mol'cm cua cyanidin-3-glucoside
chloride (C21H21C1011, 484,84 Da) nhu mo ta boi
Burgos va cs (2013) [19]. D6 hap thy dugc do &
budc song 535 nm bang may quang phé UV-Vis
(Agilent Cary 60, M) dé thu duogc gia tri hip thu
tir 0,200 - 0,800 va két qua dugc biéu thi bing mg
tuong duong cyanidin-3-glucoside chloride trén
lit mau (mg CGE/L).

2.2.5. Xac dinh ham lwong phenolic,
flavonoid tong va hoat tinh chéng oxy héa

Chiét xuét phenolic, flavonoid sira dau nanh: 2
mL sita ddu nanh duoc trén véi 10 mL dung dich
methanol 70% va giit yén ¢ 4 - 6°C trong 24 gio.
Sau thoi gian chiét xuét, hon hop duoc loc bﬁmg
giéy loc Whatman no 4, dich loc dugc bao quan &
nhiét d6 4 - 6°C cho dén khi phan tich [20].

Xéac dinh ham lugng phenolic tong (TPC):
Gia tri TPC cua stra dau nanh duoc xac dinh bﬁng
phuong phap Folin-Ciocalteu [21], dich chiét (0,5
mL) dugc trdén voi 2,5 mL thudc ther Folin-
Ciocalteu 5%. Sau 2 phut on dinh, thém 2 mL
dung dich Na,CO; 7,5% lic déu va i & nhiét do
phong trong bong tdi trong 2 gid va do do hap thy
0 budc song 760 nm (Agilent Cary 60, MY).
Puong chuin axit gallic (v = 0,0066x + 0,1168,

= 0,9984) dugc st dung dé tinh gia tri TPC va
gia trj dugc biéu thi bang mg twong dwong axit
gallic (mg GAE) trén mdi lit sita dau nanh.

Dinh luong ham luong flavonoid tong (TFC):
Gia tri TFC cua sita ¢au nanh dugc xéac dinh bang
phuong phap phan ing voi AlCI; [22]. Hon hop
phan tmg gém: 1 mL chiét xuat, 1,7 mL dung
dich methanol 30%, 0,3 mL NaNO, 0,5 M va 0,3
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mL AICI; 10%. Sau 5 phut, thém 2 mL NaOH
4% vao hdn hop va do do hap thy ¢ budc séng 500
nm bang may quang phd UV-Vis (Agilent Cary 60,
M5). Puong chuén quercetin (y = 0,4795x + 0,112,
R = 0,9975) dugc st dung dé tinh gia tri TFC va
gia tri dugc biéu thi bing mg twong duong
quercetin (mg QE) trén mdi lit sira dau nanh.

Xac dinh kha ning chéng oxy héa: Kha ning
chéng oxy hoa cua slta ddu nanh dugc xac dinh
bang phuong phap quét gbc tw do DPPH [23], 1
mL dich chiét dugc tron v6i 3 mL DPPH 0,1 mM
va U trong bong tdi & nhiét do phong trong 30
phut. Sau khi 1, hon hgp phan ung duoc do do
hép thu & bude song 515 nm (Agilent Cary 60,
M¥). O mau ddi ching, 1 mL dich chiét dugc
thay thé bang 1 mL methanol. Phan trim hoat
tinh loai bo géc twr do DPPH duogc tinh theo
phuong trinh: H (%) = [1 - AJ/Aq]*x100. Trong
d6: A, 12 do hap thu cua miu chiét xuit va DPPH
(mau thtr), va A, 1a d6 hap thu cia DPPH khong
c6 mau chiét xuat (mau ddi chung).

2.2.6. Pdnh gid chat lwong cam quan

Chat lugng cam quan ciia cac mau sira dau
nanh khao sat dugc danh gia bang phuong phép
QDA v6i 10 cam quan vién da dugc huén luyén
tai Khoa Cong nghé sinh hoc, Truong Pai hoc
M¢ Thanh phd H6 Chi Minh. Mirc d6 cua timg
thudc tinh duge chidm diém theo thang 0 - 5 (to
khong c6 dén cuc do), dong thoi danh gia chét

luong tong thé san pham theo thang hedonic
trong tng 0 (rit khong thich) dén 7 (rit thich)
[24]. Dit liéu diém danh gia theo cudng do thudc
tinh (QDA) dugc thu thap tir cac cam quan vién
dugc xir 1y phan tich thanh phan chinh (PCA)
bang phan mém thng ké Minitab 19.

2.3. Xir Iy s0 liéu

Céc thi nghiém duoc thuc hién lap lai ba lan.
Két qua thi nghiém dugc trinh bay dudi dang gia
trj trung binh + d6 léch chuan (SD). Phan tich
phuong sai mot chiéu (ANOVA) dugc sir dung dé
kiém tra sy khac biét c6 ¥ nghia. So sanh gié tri
trung binh dugc thyc hién bang phép thir LSD
(least significant difference) & mirc y nghia 95%
(o < 0,05) bang phin mém Minitab 19.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huwéng cia ty 1& bé sung khoai lang
tim dén gia tri d9 Brix (dich sira sau loc), pH, dd
axit va ham lwgng protein ctia sita ddu nanh

Gia tri d¢ Brix (dich sira sau loc), pH, do
axit va ham lugng protein cua sitta ddu nanh &
cac ty 1& bd sung khoai lang tim khac nhau da
duoc danh gia véi két qua duge thé hién ¢ bang
1. Két qua cho thay, ty 1& b6 sung khoai lang
tim c6 anh huong dang ké dén d6 Brix cua dich
stta sau lgc va ham lugng protein cua sira dau
nanh thanh pham.

Bang 1. Gia tri d Brix (dich sira sau loc), pH, d¢ axit va ham lugng protein cia sira diu
nanh & céc ty 1€ bo sung khoai lang tim khac nhau

Ty 1& bd sung “Brix (%) ctia Ham lugng axit Ham luong protein

(% wiw) dich sira sau loc pH tong (% axit lactic) (g/L)

0 1,83 +0,29° 6,71 £0,08° 0,04 + 0,014 4,53 40,19

10 2,33 + 0,29 6,70 + 0,07 0,013 + 0,005° 4,56 +0,01°

20 2,50 = 0,50%° 6,64 + 0,06 0,013 + 0,005° 4,90 +0,21°

30 2,83 £ 0,29° 6,65 + 0,03 0,01 +0° 4,74 £ 0,22

40 3,0 +0° 6,62 +0,04° 0,023 + 0,02 4,9 +0,17

50 3,0 +£0° 6,62 + 0,02° 0,027 £ 0,02 4,99 +0,15°
p-value 0,002 0,228 0,087 0,030

Ghi chu: Dir liéu trong bang la gia tri trung binh cua 3 lan 1ap lai thi nghiém (n = 3). Céc gid tri
trung binh theo sau voi cung chit cdi viet thuong trong cung mot cot thi khac biét khong co y nghia

thong ké bang kiém dinh LSD & mikc 5%.
) Do Brix cua cac mau dich sira sau loc duoc
bd sung khoai lang tim cao hon dang ké vdi ty 1€

gia tang dat 27,3 - 63,93% so v6i m;?lu sita truyén
thong (p < 0,05). Tang mic d6 bo sung khoai
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lang tim dan dén su gia ting déng ké d6 Brix cua
dich sira d4u nanh sau khi loc véi gia tri cao nhat
dugc ghi nhdn ¢ muc bd sung 50% (d6 Brix
3,0%), cao gap 1,64 lan so voi mau ddi chimg
khoéng bd sung khoai lang tim. Qua trinh hip chin
d3 1am mém nguyén liéu khoai lang tim va pha
v& mot phan ciu trac thanh té bao, tao diéu kién
cho cac chit hoa tan (chu yéu la carbohydrate,
mot phan protein va cac hop chit hoa tan khac)
khuéch tan vao dich sira dau nanh, lam taing do
Brix ctia san pham [25]. Tuy nhién, gi4 tri do Brix
trong mau dich sira ddu nanh sau khi loc thdp hon
SO VOi gia tri thuorng dugc bao cdo cho sira dau
nanh thuong mai nén can bo sung sucrose dat do
Brix 10% dé tao vi ngot [26].

Nguoc lai, gia tri pH cua sita dau nanh giam
nhe khi ting mirc bd sung khoai lang tim véi pH
cao nhét dwgc quan sat thiy & mau ddi chimg (pH
6,71). Tuy nhién, khong c6 su khac biét dang ké
vé gia tri pH gilta cac mau sita (p > 0 ,05). Su
giam nhe do pH cua sira khi ting mirc d6 bd sung
khoai lang tim c6 thé lién quan dén cac axit hiru
co trong nguyén liéu khoai lang tim [27]. Sy 6n
dinh ctia gi4 tri pH giita cac nghiém thirc cho thay
viéc bd sung khoai lang tim & cac ty 1& khao sat
khong anh huong dang ke dén moi truong pH cua
san pham. T4t ci cac mau sira ddu nanh déu co
gia tri pH (6,6 - 6,7), cao hon dang ké so voi
diém déng dién (pl = 4,5 - 4,6) cia protein dau
nanh. Diéu ndy giup cac protein duy tri dién tich
bé mit, han ché hién tuong két tu va két tua, tir do
g6p phan duy tri d6 hoa tan cia protein va tinh 6 on
dinh cta san pham trong qué trinh ché bién [2].

Do axit ctia cic mau sita dau nanh bd sung
khoai lang tim rét thap (0,01 - 0,027% tinh theo
axit lactic) va khong c6 khac biét c6 y nghia
thong ké (p > 0,05) voi gia tri thap nhat dugc
quan st thiy & mirc bo sung 30% khoai lang tim
(0,01%) va gia tri cao nhat & miu ddi ching
(0,04%). Két qua xac dinh ham lugng axit tong
cling phu hop véi xu hudng bién dong cua pH.
Maic du day khong phai 1a chi ti€u theo doi chinh
clia nghién ciru, ham lugng axit tong dugc xac
dinh nham hd trg danh gia sy thay d6i dic tinh
axit cua san phém. Viéc khong ghi nhan su khac
biét dang ké vé ham luong axit téng gitra cac
nghiém thirc cho thiy bd sung khoai lang tim
trong khoang ty 1& khao sat khong 1am thay doi
dang ké dic tinh axit cua sira ddu nanh. Cac gia

tri d6 axit trong nghién ctru nay thap hon so véi
cac gid tri dugc bao cdo bdi Basharat va cs
(2020) [2] & muc 0,67%. Theo cac nghién cuu
truée ddy, cac gidng dau nanh nguyén liéu va
quy trinh ngdm lam thay d6i cac tinh chét Iy hoa
ciia san pham sita d4u nanh. Trong qua trinh
ngam, do pH, ham luong chat rin va ham luong
isoflavone trong dau nanh giam, trong khi do
axit va ham lugng aglycone trong nguyén li¢u
tang lén [28, 29].

Bén canh d6, ham lugng protein bi anh
hudng dang ké boi ty 1& bo sung khoai lang tim (p
< 0,05) va tang lén khi tang ty 1& bd sung khoai
lang tim. Mau sira dugc bd sung 50% khoai lang
tim c¢6 ham lugng protein dat cao nhat voi 4,99
g/L, cao hon 10% so v&i mau sita truyén thong.
Mic du khoai lang tim khong phai 1a ngudn
nguyén liéu c6 ham lugng protein cao nhung van
chira mét lugng protein thyc vat nhét dinh. Sau
khi hip chin, ham lugng protein trong khoai lang
tim chiém khoang 3,26 - 9,75% khéi luong
nguyén liéu kho [30]. Do dé, khi bd sung mot
luong 16n khoai lang tim vao hdn hop sita, tong
luong protein s€ gia tang. Hon nira, Cakrawati va
cs (2021) [31] bao cao rang, khoai hép c6 kha
ning hoa tan protein tot hon khoai tuoi do thanh
té bao nguyén liéu di bi bién doi boi nhiét trong
quéa trinh hap. Diéu nay c6 thé 1a nguyén nhan
lam ting ham luong protein trong san pham sita
dau nanh thanh phém Tuy nhién, ham lugng
protein cua cidc mau sira trong nghién clru nay
thap hon so véi mot sd nghién ciru trude, cd thé
do quy trinh thu nhan dich sita chua dugc tdi uu
hoéa. Trong nghién ctru nay, nguyén li€u dau nanh
va khoai lang tim hip chin chi dugc xay mot lan
v6i ty 1& nudc 1 : 6 (w/v) trong 60 gidy nham dam
bao tinh thong nhit giira cac nghiém thurc. Day la
mdt han ché cua nghién ctru va can dugc cai thién
trong cac nghién ctru tiép theo.

3.2. Anh hwéng cia ty 18 bé sung khoai
lang tim dén mau sic cia sira ddu nanh

bédc tinh mau sic cua sita ddu nanh bi anh
huong déng ké boi ty 18 bd sung khoai lang tim (p <
0,05) ngoai trir gid tri b* (Bang 2). B9 sang cua stta
dau nanh (L*) giam dang ké khi tang ty 16 bo sung
khoai lang tim, gia trj L* thdp nhat duoc quan sat
thdy & mirc bd sung 50% (chi dat 61,22% so voi
mau d6i chimg). Nguoc lai, gia tri biéu thi sic do
(a*) lai tang dang ké khi ty 16 bd sung khoai lang
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tim ting 1én (p < 0,05). Tuy nhién, b6 sung khoai
lang tim khong lam thay doi dang ké thong s b*
cua sita dau nanh (p > 0,05). Tur cac két qua nay, su
khac biét v& mau sic so voi mau dbi ching (AE)
tang dang ké khi bd sung khoai lang tim voi gia tri

AE cao nhit dugc ghi nhan ¢ mic bd sung 50%.
Anthocyanin tir khoai lang tim tao ra mau tim hap
dan cho sira d4u nanh va sy khéac biét vé ham luong
anthocyanin giita cic mau da lam thay doi cac gia
tri Lab* va AE cua sita dau nanh [27].

Bang 2. Pic tinh mau siic Lab* ciia sita ddu nanh & cac ty 1¢ bd sung khoai lang tim khic nhau

Ty(i/éo zf/vsv‘;ng L* a* b* AE
0 93,15+ 1,83% -3,99 + 0,34¢ 2,840,32° 0
10 65,46 +1,2° 3,42+ 0,29 -0,5+2,67"° | 27.85+3,08°
20 59,01 +0,68¢ 2.97+0,18° 1,33+0,74* | 34,41+1,18"
30 62,27 +2,26° 2,12+0,5° -1,19+ 0,67 | 30,99 +1,14°
40 57,41 + 0° -1,80+1,71° -0.8+0,14" | 3586+0,57"
50 57,03 + 0 1,20 + 0,42° 2,04+0,29° | 3626+2,19"

p-value 0,000 0,000 0,056 0,000

Ghi chii: Dit liéu trong bang la gid tri trung binh cia 3 lan ldp lai thi nghiém (n = 3). Céc gid tri
trung binh theo sau voi cung chit cdi viét thuong trong cung mot cot thi khac biét khong co y nghia

thong ké bang kiém dinh LSD ¢ mirc 5%.

3.3. Anh hudng ciia ty 1& bd sung khoai
lang tim dén ham lwong phenolic, flavonoid,
anthocyanin tong va hoat tinh chdng oxy héa
cia sira ddu nanh

Sau khi xac dinh anh huéng cuia ty 1€ bo sung
khoai lang tim den cac dic tinh mau sic, anh
huéng cia nhan t§ nay dén ham luong cac hop
chat ¢6 hoat tinh sinh hoc va hoat tinh chong oxy
hoa cta sira dau nanh da duoc danh gia vai két
qua dugc thé hién & bang 3.

Két qua ¢ bang 3 cho thiy, ham luwong
anthocyanin tong tang 1én theo mirc d6 bd sung
khoai lang tim. Gia tri TAC cao nhét duge quan
sat thiy trong méu sita bd sung 50% khoai lang
tim (22,93 mg CGE/L). Ham lugng nay cao hon
dang ké so véi tat ca cac mau sira con lai (p <
0,05). Pong thoi, bd sung khoai lang tim con c6
anh huong tich cyc dén ham lugng phenolic va
flavonoid tong trong sita dau nanh. Gia tri TPC
tang tir 278,44 mg GAE/L trong sita khong bd
sung khoai lang tim 1én 427,47 mg GAE/L trong

sita dau nanh b sung 50% khoai lang tim.
Tuong tu, gia tri TFC tang tu 14,77 - 369,31 mg
QE/L 6 ty 1& bo sung 50% khoai lang tim. Su gia
taing ham luong cac hop chét sinh hoc di ting
cuong hoat tinh chdng oxy hoa cua sita dau
nanh. Kha niang e ché DPPH ting 1én 13 rét khi
tang ty 1¢ bd sung khoai lang tim. Kha ning quét
géc tu do DPPH dat gia tri cao nhét 1a 76,68% &
méu bo sung 50%, cao gap 3,52 lan so véi mau
stta dau nanh truyén thdng chi quét dugc 21,76%
gbc tu do. Theo Chen va cs (2017) [32], cac hat
tinh bot da truong né trong khoai lang hip chin
c6 kha nang han ché su phan hay cac hgp chét
sinh hoc do nhiét do cao trong qua trinh ndu. Két
qua nay cling da dugc bao cao bdi Okwunodulu
va cs (2021) [33], bo sung tinh bot khoai lang
rudt cam ¢ muc 0,5 - 3% (w/v) gitp tang gia tri
dinh dudng, su on dinh cAu tric va duy tri ham
lugng cac hop chat sinh hoc trong stta dau nanh
nay mam & muc cao ma khong can dung bat ky
phu gia 6n dinh nao.

Bang 3. Gia tri TAC, TPC, TFC va hoat tinh chéng oxy hoéa ciia sita ddu nanh & cac ty 1¢ b6 sung

khoai lang tim khic nhau

Ty 1& bd sung TAC TPC TFC .
(% wiw) (mg CGE/L) | (mg GAE/L) (mg QE/L) DPPH (%)
0 0,63 +0,23¢ 278,44 + 19,32¢ 14,77 £ 10,23° 21,76 + 10,72¢
10 6,70 + 1,82¢ 380,61 + 33,52 64,98 +31,13° 32,40 + 3,42¢
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20 13,1 + 1,14° 354,99 +28.31° 272,51 + 97,40° 46,81 + 8,86°
30 14,07 +1,53° | 369,73 £43,81% | 267,47 + 103,42 61,97 +521°
40 17,66 +2,89° | 392,65+ 38,81%° 336,29 + 94,82° 73,47 +2,70°
50 22,93 £256° | 427,47+38,04° | 369,31+ 193,44 76,68 + 2,79
p-value 0,000 0,004 0,006 0,000

Ghi chi: Dir liéu trong bang la gia tri trung binh cua 3 lan Idp lai thi nghiém (n = 3). Céc gid tri
trung binh theo sau voi cung chit cai viét thuong trong cung mot cot thi khac biét khong co y nghia

thong ké bang kiém dinh LSD ¢ mirc 5%.

33. An,h huéng ciia ty 1¢ bd sung khoai lang
tim dén chat lwgng cdm quan cia sita ddu nanh

1,5 ;
I ; I o
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. , 20%
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Hinh 1. Sy twong quan giira cac dic tinh cam
quan ciia sira ddu nanh & céc ty 18 bd sung
khoai lang tim khic nhau. PC1: Thanh phan
chinh thi nhat; PC2: Thanh phin chinh thi 2

Két qua phan tich PCA dugc thé hién ¢ hinh
1 cho thiy c6 su phéan hoa rd rét gitra 6 miu sira
dau nanh khao sat, thanh phan chinh thir nhat
(PCI) va thir hai (PC2) giai thich dugc 88,3%
tong phuong sai tich lity. Két qua nay cho thay, ty
1¢ bd sung khoai lang tim c6 anh huong dang ké
dén cac dic tinh cam quan cua san pham. O goc
phan tu thir nhat (I) bao gdm 2 mAu sira dugc bd
sung 30% va 40% khoai lang tim, c6 cac dic tinh
tdt nhu do sanh, dd6 min va dic biét 1a duge yéu
thich cao. O goc phan tu thir hai (II), chura mau
sita duoc bd sung 20% khoai lang tim, mau nay
¢6 wu diém 1a d6 dong nhét kha cao. O goc phan
tu thir ba (III) tap trung cac dac tinh cua sita déu
nanh nguyén ban bao gom Mau tring, mui déu
nanh va vi ngot. O goc phan tu thir tw (IV) chira
mau sita duge bd sung khoai lang tim véi ty 18
cao nhét 13 50%, mau nay c6 dic tinh 1a mau tim
dam, mui khoai manh, cam nhan vi béo cao va
dic biét 1a b ling hat tinh bot.

Su hién dién cta cac hat tinh bot khoai lang
tim bi hd hoa thé hién céc tac dong khac nhau dén
cac dic tinh cam quan cta san pham sita dau
nanh. V& cau tric, su ting ham luong hat tinh bot
lam tang hién twong tao gel tinh bot trong san
phém, lam ting d§ nhdét, d§ sanh va d¢ min cho
stta dau nanh [34]. V& vi, hat tinh bot ¢ tac dong
phtc tap dén sy cam nhan cac vi cua sita dau
nanh, lam gidm cam nhan vi ngot, do d6 nhdt cao
cua gel tinh bt can trd su khuéch tan cua céc
phan tir duong dén thu thé vi giac [34]. Trong khi
do, gel tinh bot lai 1am tang cam nhan vi béo do
cac hat tinh bot ndy md phong cau trac cua chat
béo, tao cam giac twong ty nhu cam gidc do cac
giot nhil tuong chat béo giy ra [35]. V& mui, & ty
1¢ bd sung 50% khoai lang tim, san pham c6 mui
khoai lang manh, 14n 4t mui thom dic trung cua
stta dau nanh, lam giam mtrc d¢ yéu thich chung
ctia san pham. Pdng thoi, miu nay cling quan sat
thay su ling dong ciia hat tinh bot do nong d6 qua
cao cla cac hat tinh bot thuc ddy qua trinh ling,
vuot qué tac dung tu on dinh cua hé protein va
lipid lién két bé mat [33, 36, 37]. Tuy nhién, khi
giam ty 1¢ bo sung khoai lang tim xudng 40%, di
loai bo hi¢u qua sy léng dong cua hat tinh bot. Tur
cac két qua trén, nhan thay ty 1& bo sung 40 - 50%
khoai lang tim hdp vao sita ddu nanh tao san
pham c6 ham lugng cac hop chat sinh hoc va kha
ning chéng oxy héa ¢ mirc cao. Tuy nhién, mau
b6 sung 50% khoai lang tim c6 mui kém hap dan
va bi lang cua hat tinh bot. Do do, ty 16 bd sung
40% khoai lang tim hap chin c6 tiém nang ung
dung tronglche bién sita dau nanh giau chét chong
oxy héa noi bat 1a hgp chét anthocyanin va co6
chat lugng cam quan tot.

4. KET LUAN

Viéc b sung khoai lang tim hap da cai thién
dang ké chat luong cuia sita dau nanh, dac biét vé
mau sic, ham lugng cac hop chét hoat tinh sinh
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hoc, kha niang chéng oxy hoéa va chit luong
cam quan. Mic du cic mau bd sung 40 - 50%
(w/w) khoai lang tim déu cho két qua tét hon
mau d6i chimg, ty 18 bd sung 50% lam giam
muc do chdp nhan cam quan cua san phdm. Do
do, ty 1¢ bd sung 40% (w/w) duogc xac dinh la
pht hop nhat, gbép phan nang cao gia tri chirc
ning va duy tri chat luong cam quan cua sita
dau nanh. Tuy nhién, ham lugng protein cua
san pham con thap do quy trinh thu nhan dich
sita chua dugc tdi wu. Vi vay, cac nghién cuu
tiép theo can tap trung téi wu hoa diéu kién
nghién va ty 1& nguyén liéu: nudc nhim ning
cao hiéu suit thu hdi protein, déng thoi cai
thién gi4 tri dinh dudng cta san pham.
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Cac tac gia chan thanh cam on Truong Dai
hoc Mo Thanh phé Ho6 Chi Minh da tao diéu kién
dé thiee hién nghién ciru nay.
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EFFECT OF PURPLE SWEET POTATO SUPPLEMENTATION LEVELS
ON THE PHYSICOCHEMICAL PROPERTIES, ANTIOXIDANT ACTIVITY, AND
SENSORY QUALITY OF SOY MILK

La Thi Lieu', Chau Chi Bao', Nguyen Duy Khanh'
"Faculty of Biotechnology, Ho Chi Minh City Open University, Vietnam
Abstract

Soy milk is a popular and nutritious beverage. Developing a new formula that includes anthocyanin-
rich purple sweet potato has the potential to create a beverage with an attractive color and high
antioxidant content. The purpose of this study was to evaluate the impact of different proportions of
steamed purple sweet potato (ranging from 10% to 50% by weight of soybeans) on the
physicochemical properties, bioactive compound content, antioxidant activity, and sensory quality of
soy milk. The results showed that the addition of steamed purple sweet potato resulted in an attractive
purple color, increased levels of phenolic compounds, flavonoids, and anthocyanins, and improved
both the antioxidant activity and palatability of the soy milk product. Samples of soy milk
supplemented with steamed purple sweet potato at concentrations ranging from 10% to 50% (w/w)
exhibited characteristics such as soluble solids (2.33 - 3.0%), protein content (4.56 - 4.99 g/L),
phenolic content (354.99 - 427.47 mg GAE/L), flavonoid content (64.98 - 369.31 mg QE/L), total
anthocyanin (6.70 - 22.93 mg CGE/L), and DPPH free radical scavenging activity (32.40 - 76.68%)
compared to traditional soy milk (p < 0.05). Therefore, the addition of steamed purple sweet potato at
an appropriate concentration (40% w/w) shows potential for developing antioxidant-rich soy milk.

Keywords: Anthocyanin, antioxidant, antioxidant-rich soy milk, purple sweet potato.
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