KHOA HOC CONG NGHE
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TOM TAT

Muc tiéu nghién ctu 1a danh gia kha nang b6 sung Khoai lang tim (KLT) vao quy trinh san xuat
dau hii truyén théng nhiam nang cao gia tri dinh dudng, ham luong cac hoat chat chong oxy héa
va gop phin da dang cac san phdm dau ha trén thi truong. Da khao sat anh huéng ctia dang KLT
st dung (bot khoai, khoai hap va dich khoai) va ty 1é KLT bé sung (1,6, 2,4, 3,2 va 4,0 g ck) théng
qua danh gia ham lwong cac hoat chat chong oxy hoa (ham lugng phenolic tong s6 (TPC),
flavonoid téng s6 (TFC), ham luong anthocyanin va kha nang loai goc tw do DPPH thong qua gia
tri IC;, ctia d4u hi bé sung KLT. Két qua nghién ctiu cho thay, khi st dung KLT ¢ dang dung
dich vdi ty 1é bé sung 3,2 g ck 1am gia tang dang ké ham lwong cac chat ¢6 hoat tinh sinh hoc, bao
gom: TPC (36,16 mg GAE/g), TFC (7,19 mg QE/g), anthocyanin (298,06 pg/g) va kha nang loai
goc tir do DPPH (26,26 pmol TE/g) thong qua gia tri IC;, dat 6,74 mg/ml.

Tir khéa: Anthocyanin, chat chong oxy hoa, diu ha, KLT, goc tur do.

1. DAT VAN BE

bau hii (khéi déong dau nanh) 1a mét trong
nhimg sin phim thuc phdm phd bién nhat duoc
ché bién tir protein dau nanh [1]. Theo Tsai va cs
(1981), protein trong dau hi la protein cian bing
nhat cho con nguoi. Pay la mot moén an truyén
thong quan trong d6i voi nguoi chau A do dinh
dudng va kha ning tiéu hoa tot [2].

Khoai lang tim (KLT) duoc trong khip ca
nudc tir Bac dén Nam va phd bién nhit 1a & cac
tinh nhu: Vinh Long, Kién Giang, LAm Déng, Dik
Nong, Gia Lai, Pong Nai, Déng Thap va Soc
Tring. Trong do, huyén Binh Tan, tinh Vinh Long
la viing chuyeén canh trong KLT l6n nhat va duoc
xem la tha pht cta KLT & khu vuc dong bang
séng Ciru Long (PBSCL) [3]. KLT ¢6 chua séc to
mau anthocyanin. Mot chat mau tim (anthocyanin)
c6 kha nang chéng oxy hoa vi c6 thé phan g voi
cac goc ti do trong té bao co thé dé lam giam kha
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ning ctia cac goc tu do co thé gay ton thuong
trong co thé. KLT duoc ché bién mot s6 san phidm
nhu: Banh trang sita, banh phong, rugu vang, bot
dinh dudng,...Su két hop giita dau hii sin xudt
theo phuong phap truyén théng va KLT nhim
danh gia kha nang bd sung KLT vao quy trinh san
xuat, niang cao gia tri dinh dudng, ham lugng cac
hoat chit chong oxy héa ciing nhu gép phan da
dang céac san phdm dau hi trén thi truong.

2. PHUONG PHAP NGHIEN CUU

2.1. Nguyeén liéu

Pau nanh giong HLPN 910 duoc thu mua tai
Trung tam Nghién cttu Thuc nghiém néng nghiép
Hung Loc. KLT dugc thu mua tai Cong ty Trach
nhiém Hu han Mot thanh vién Thanh Binh Téan.

2.2. Quy trinh ché bién

Dau nanh sau khi xit ly, duoc ngam voi nuoc
chay tran khodng 6 gio, tién hanh xay dau véi nuoc
theo ty 1& dau va nudc la 1: 8, thu duoc dich sira
dau nanh. Tién hanh gia nhiét & 100°C trong 15
phtt sau dé phéi tron voi cac dang KLT theo khao
sat. Hén hop dich phoi tron duoc gia nhiét dén
90°C, dong tu bing nigari (0,2%) trong 15 phut. Ep
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khuon tach nude 15 phut (co dinh luc ép) va thu
duoc san pham.

2.3. Bo tri thi nghiém

Noi dung 1: Pdnh gid ham luong cdc chat co
hoat tinh chéng oxy hoa trong nguyén liéu

banh gia ham lugng cac chat chong oxy héa
trong nguyén liéu diu nanh va cac dang khoai sit
dung trong nghién ctu (bot khoai, dich khoai va
khoai hap).

Dang khoai duroc chudn bi theo 3 dang:

- Khoai hdp: Ca KLT duoc x ly nham chon
cac cu khoai da tiéu chudn ché bién (khong sung,
thoi,...), thai lat méng 1 - 2 mm, hap chin (100°C
trong 5 phut). Sau doé ray min (16 ray 0,2 mm) va
thu duoc KLT hap.

- Bot khoai: Ca KLT sau khi duoc xit Iy va loai
bé cac ca khoai khong dat tiéu chudn ché bién,
thai lIat mong 1 - 2 mm, hap chin (100°C trong 5
phtt), sdy 60°C dén khi dat do 4m thap hon 5%,
nghién nhé bang may xay bot (16 ray 0,037 mm) va
thuc hién khao sat [4].

- Dich khoai: Ca KLT sau khi dugce xtt ly va
loai bo cac ct khoai khong dat tiéu chuidn ché
bién, thai 1at mong 1 - 2 mm, hap chin (100°C trong
5 phut), xay nhuyén bing may xay va bd sung
nudge vai ty 1é khoai: nuae (1: 2) [5].

Chi tiéu theo dor Ham lugng phenolic téng sé
(TPC), flavonoid téng s6 (TFC); ham luong
anthocyanin va kha nang loai goc tu do DPPH
thong qua gia tri ICy,.

Noéi dung 2: Anh huong cua dang va ty Ié KIT
bd sung dén ham hwomg cdc chit ¢o hoat tinh
chong oxy hoa cua dau hi tim

Dau nanh sau khi xt ly loai bo cac hat khong
da tiéu chuan ché bién sé duoc ngam véi nudc
chay tran (6 gio). Sau d6 tién hanh xay dau voi
nude (1: 8) thu duoc dich sita, gia nhiét (100°C/15
phtt). Tién hanh phéi tron gitta dich sita dau nanh
va dang khoai (khoai hip, bot khoai va dich khoai)
theo ty 1é khao sat (1,6, 2,4, 3,2 va 4,0 gck) va dong
tu (nigari 0,2%, & 90°C/15 phut). Sau do6 tach nuodc
theo phuong phap ép khuon (thé tich khuén, luc
ép va thoi gian ép duoc co dinh).

ChI tiéu theo dor. Ham luong phenolic téng s6
(TPC), flavonoid téng so6 (TFC), ham luong
anthocyanin va kha nang loai goc tv do DPPH
thong qua gia tri IC,.

2.4. Phuong phép phan tich
2.4 1. Xdc dinh ham lrong anthocyanin

Ham lwong anthocyanin duoc xdc dinh theo
phuong phap vi sai [6]. Po hidp thu mau
anthocyanin trong dung dich dém khac nhau (pH
1 va 4,5) duoc do tai cac budc séng tuong tmg 520
va 700 nm biang may hap thu quang phé U-2800
(Simadzu, Japan). Ham luong anthocyanin tong
duogc tinh theo cyanidin-3-glucoside:

A.M.K.V
el

Trong d6: A la @ héip thy, a 1a luong
anthocyanin (g), M la khéi luong phan tr cta
anthocyanin (g/mol), 11a chiéu day cuvet (cm), K
la do pha loang, V la thé tich dich chiét (I).

2.4.2 Xac dinh ham lrong polyphenol tong sé
(TPC)

Ham luwong polyphenol téng s6 duoc wdc tinh
bang phuong phap Folin - Ciocalteu [7]. Pau ha da
tach béo, duoc trich ly bing dung méi acetone.
Sau d6 hat 0,1 mL dich chiét pha loang véi 3,5 mL
nude cat trude khi thém 0,4 mL thudc thie Folin -
Ciocalteu. Hén hop duoc tron déu trude khi thém
1 mL Na,CO, 7,5%. Hon hop phan tng duoc git &
nhiét do phong trong 2 gio trude khi do & budc
song 765 nm st dung may quang phé ké. Ham
lugng polyphenol téng ciia mau dugc thé hién qua
mg duong luong axit gallic trén mdi gram chét khé
(mgGAE/g).

V*C*k
m

Trong dé: P 1a ham luong polyphenol téng so
(mg GAE/g), m la khoi luong miu dem dinh
luong (g), C la nong do axit gallic quy ra tir
phurong trinh dudng chudn (mg/ml), V 1a thé tich
dung dich mau (ml), k 14 hé s6 pha loang.

2.4.3 Phuong phadp dinh leong flavonoid téng
s6 (TFC)

Flavonoid téng s6 duoc xac dinh bang phuong
phap do mau véi clorua nhém [8]. Pau hi da tach
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béo, duoc trich ly bang dung méi axeton. St dung
0,5 mL dich trich ly dugc pha loang véi 3 mL nudc
cat va 0,15 mL NaNO, 5%. Cho 0,3 mL dung dich
AICI, 10% vao hén hop. Sau do a 30 phut va tién
hanh do & budc séng 415 nm. Cac két qua duoc
thé hién qua mg duong luong quercetin (QE) trén
moi gram chat khé mau phan tich (mgQE/g).

V*C
T Tm

P x k

Trong do: P 1a ham luong flavonoid téng s
(mg QE/g), m la khéi luong mau dem dinh luong
(2), C la néng dd quercetin quy ra tir phuong trinh
duong chuan (mg/ml), V 1a thé tich dung dich
mau (ml), k 1a hé s6 pha loang.

2.4.4. Pdnh gid kha nang loai goc twr do DPPH

DPPH tan trong methanol c¢6 mau tim dam.
Khi tiép xic véi cac hop chat phenol, DPPH sé
hoat hoéa cac chat nay va bién ching thanh cac goc
tyr do. Sau do, DPPH sé két hop voi goc H* duge
sinh ra tir cac hop chat phenol. Phan tng nay xay
ra lam cho s6 luong goc tir do DPPH giam, dong
thoi cting 1am mat mau tim cta dung dich DPPH
trong methanol. Hut 800 pl dich chiét & cac mau
khéac nhau cho vao timg 6ng nghiém. Sau d6 thém
800 ul dung dich DPPH 0,008%, lic déu. Sau 30
phut do & budc song 517 nm. Hoat tinh DPPH

dugc tinh dwa vao umol Trolox tuong duong
(TE) /g voi duong chuin (v = ax + b) [9].

(A

w -Ag) - b
E= mau 0) %

Vdm

a m x1000

Trong do: A, 12 @6 hip thu cta phin mau
thir, A, 1a d6 hap thu ctia phan mau trang, E 1a hoat
tinh DPPH (umol TE/g).

2.4.5. Phuong phap xir Iy s6 liéu

Tat ca cac két qua thuc nghiém duoc phan tich
bing phian mém Statgraphics Centurion (phién
ban 15.2.11.0). Mbi thi nghiém da duoc thuc hién 3
lan. Phuong phap phan tich phuong sai (ANOVA)
voi kiém dinh LSD (Least Significant Difference)
duoc st dung dé xac dinh sur khéc biét y nghia (p
<0,05) gita cac trung binh. Két qua nghién ctru
duoc tinh trén can ban kho.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Ham luong cac chét cé hoat tinh chdng
oxy héa trong nguyén liéu

Phan tich thanh phan hoat chit chéng oxy hoa
trong nguyeén liéu ban dau sé giip cho viéc xac
dinh mirc do thay déi, danh gia duoc su bién thién
ciia cac thanh phan hoat chat sinh hoc ting hay
giam sau qua trinh ché bién. Thanh phan cac hoat
chat chong oxy hoéa ctia nguyén liéu dau nanh,
KLT va cac dang khoai duogc trinh bay & bang 1.

Bang 1. Thanh phan cac hop chét c6 kha ning chdng oxy hoa trong nguyeén liéu dau nanh va KLT

Ham heong cac hoat chét chong oxy hoa

Nguyen liéu TPC TFC Anthocyanin | Ham lugng DPPH o
(mg GAE/g) (mg QE/g) (hg/2) (umol TE/g) ”
Pau hat 6,96 3,98 0 65,92 4,74
Déu sau ngam 6,73 3,04 0 65,18 4,03
Dich sira ban dau 3,78 2,86 0 38,74 8,35
KLT 183,73 76,93 341743 105,72 3,99
Bot khoai 172,14 79,43 3174,45 107,52 3,64
Khoai hép 164,07 73,62 3234,64 102,63 3,73
Dich khoai 78,89 33,95 1973,87 84,52 3,76
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Két qua phan tich trén phu hop véi cac nghién
ctru phan tich thanh phan cac hoat chit chong oxy
hoa ciia KLT tai cac tinh thudoc khu viee DBSCL.
Ham luong TPC (173 £ 10 mg GAE), TFC (73,8 +
1,5 mg QE) va anthocyanin (3,37 + 0,07 mg
cyanidin-3-glucoside) [10].

Nghién ctru ctia Alberto va cs (2022) cho thiy,
ham luong TPC (11,5 - 12,3 mg GAE), TFC (76,2 -
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84,4 mg QE), DPPH (17,2 - 17,9 mg TE),
anthocyanin (1,4 - 1,6 mg Cy3GE) [11].

3.2. Anh hudng ciia dang va ty 1& KLT b6 sung
dén ham luong TPC ciia dau hii tim

Anh hudng ctia dang va ti 1é KLT bé sung dén
ham luong TPC trong dau hi tim dugc thé hién &
hinh 1.
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Hinh 1. Anh huémg clia dang va ti 1é KLT b6 sung dén ham lwong TPC trong dau hi tim

Hinh 1 cho thay, dang va ty 1é KLT b sung c6
anh hudng khac biét dén ham heong TPC trong
dau ha tim. Két qua phén tich cho thay, khi b6
sung KLT & dang dich khoai thi ham lugng TPC
(28,80 mg GAE/g) cao hon gip 4 lan so voi hai
dang con lai 1a bot khoai (7,81 mg GAE/g) va
khoai hap (7,88 mg GAE/g). Tuy nhién, giita hai
dang bot khoai va khoai hap thi khong co su khac
biét y nghia thong ke.

Bén canh @6, ty 1¢ KLT b sung cing lam thay
d6i ham luong TPC trong d4au hii tim. Khi bd sung
&ty 1e 1,6 (gck) thi dau hi ¢6 ham luong TPC dat
thap nhat (9,32 mg GAE/g). Ham luong TPC ting
dan theo ty 1& bo sung va dat gia tri cao lan luot &
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ty le 3,2 (18,22 mg GAE/g) va 4,0 (19,70 mg
GAE/g).

3.3. Anh hudng ciia dang va ty 1& KLT bé sung
dén ham lugng TFC ctia dau hii tim

TFC 1a hop chét sinh hoc dé bi bién ddi trong
qua trinh ché bién dic biét 1a ché bién nhiét. Hau
hét cac qua trinh xtt ly nhiét, ham luong TFC déu
giam. Nghién ctu cia Gerard va Roberts (2004)
cho thdy, ham luong TFC ciing co thé tang do
trong qua trinh xtt ly nhiét [12].

Anh hudng ctia dang va ti 1é KLT bé sung dén
ham luong TFC trong dau hii tim dugc thé hién &

hinh 2.
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7

2 3.2
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Hinh 2. Anh huéng ctia dang va i 1é KLT b6 sung dén ham lwong TFC trong dau hii tim

Khi bé sung cac dang khoai khac nhau bao
gém: Khoai hip, bot khoai va dich khoai thi két

qua phan tich thong ké ham luong TFC cho thdy,
co su khac biét v nghia thong ké gitta cac dang
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nay. Ham luong TFC dat thiap nhat khi b6 sung
dang bot khoai (4,46 mgQE/g) va cao nhat 1a dang
dich khoai (7,16 mg QE/g).

Ham luong TFC ciing c6 xu huéng ting dan
theo ty 1é bé sung. Poi véi ty 1& 1,6 ham luong
TFC thap nhat (4,25 mg QE/g) va khac biét co y
nghia thong ké voi cac ty 1é con lai 1an luot 1a 2,4

3500

300,0

0.0

(4,94 mg QE/g); ty 1é 3,2 (5,69 mgQE/g) va ty lé
4,0 dat ham luong TFC cao nhat (7,06 mg QE/g).
3.4. Anh hudng ciia dang va ty 1é KLT bé sung
dén ham lugng anthocyanin ctia dau hii tim
Anthocyanin, thanh phan chinh tao mau tim
cho dau ha. Ham lugng anthocyanin cé su thay déi
rat khac biét gitra cac dang va ty 1é KLT bd sung
thé hién qua két qua phan tich thong ké & hinh 3.

3130
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Hinh 3. Anh hudng ctia dang va ti 1é KLT bé sung dén ham lugng anthocyanin trong déu hi tim

Hinh 3 cho thay, su khac biét y nghia thong ké
giita dang va ty 1& KLT b6 sung khac nhau. Két
qua nghién ctru thé hién leong anthocyanin co sie
khac biét y nghia théng ké 1an luot 1a: Bot khoai
(91,25 ng/g) < khoai hiap (136,21 ng/g) < dich
khoai (261,28 pg/g). Piéu nay cho thay, dich
khoai la dang phu hop nhat bé sung vao quy trinh
san xudt dau ha tim giup git duoc ham lugng
anthocyanin cao hon so véi 2 dang con lai.

Bén canh d6, ham lugng anthocyanin tang ty
1é thuan voi ty 1& KLT bé sung tir 1,6 - 4,0. Nghia la
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khi bé sung ty 1&é KLT cang cao thi ham luong
anthocyanin dat cang lon trong san pham. O ty le
3,2 - 4,0 thi ham luong anthocyanin dat cao nhat va
khong c6 su khac biét v nghia thong ké & 2 ty 1é
nay. Nguoc lai, ¢ ty lé 2,4 thi ham luong
anthocyanin dat (154,18 pg/g) khac biét y nghia
thong ké so voi ty 1é 1,6 (117,55 pg/g).

3.5. Anh hudng ciia dang va ty 1& KLT bé sung
dén ham luong DPPH ciia d4u hii tim

Két qua danh gia kha nang bat géc tir do DPPH
cua dang va ty 1é KLT duoc thé hién & hinh 4.

Ilkllb- ung(gk)

= Khom h #% B

o khom

® Inch khom

Hinh 4. Anh huéng ctia dang va ti 1é KLT b sung dén kha nang loai bé géc tu do DPPH
trong dau hii tim

Ham luong DPPH c6 xu huong tang dan theo
ty 1& b6 sung KLT. Theo do, & ty 1& b sung 1,6 thi
ham lwong DPPH thap nhat va c6 su khac biét y

NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 6/2023

nghia thong ké so voi cac ty 1é con lai. Khi tang ty
1é bo sung 1én 2,4 thi ham lwgng DPPH ciing ting
tt (12,3 pmol TE/g) 1én (14,74 pmol TE/g).
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Tuong tu khi ting ty 1& b6 sung lén 3,2 va 4,0 thi
ham lugng DPPH tiép tuc tang va dat gia tri cao
nhat & ty 1& 4,0 1a (18,13 pmol TE/g), khac biét y
nghia thong ké so voi cac ty 1é thdp hon.

Tuong tu, gitt 3 dang khoai (khoai hip, khoai
bot va dich khoai), ham leong DPPH ciing c6 su
khac biét y nghia thong ké. Cu thé, dang bot khoai
kha nang bat goc tu do thap nhit. Him luong
DPPH dat (8,69 umol TE/g) va khac biét y nghia
thong ké so voi khoai hap va dich khoai. Nguoc lai,

:

=

@ Khoai hip

32
Ti 1§ KLT b sung (gek)

# Bt khom

dich khoai ¢6 kha ning bit goc tu do tot nhat va
dat gia tri (24,47 ymol TE/g) khac biét y nghia so
voi dang khoai hap (13,22 ymol TE/g). Két qua
nay cho thay, khi bé sung dich khoai & ty 1é cang
cao (theo khao sat 1,6 - 4,0) thi kha nang bat goc
tu do ciia san phdm dau hi tim cang cao.

3.6. Anh huéng ciia dang va ty 1¢ KLT b6 sung
dén gia tri IC50 ciia dau hii tim

Anh hudng ctia dang va ti 1é KLT bé sung dén
gia tri IC50 chia dau hi tim dugc thé hién & hinh 5.
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Hinh 5. Anh huéng ciia dang va ti lé KLT bé sung dén gié tri ICs, ciia dau hi tim

Hinh 5 cho thay, dang va ty 1é KLT b sung c6
anh huong khac biét co y nghia thong ké. Theo
do, ty 1é b6 sung KLT cang nhiéu thi kha nang tc
ché toi da 50% ctia chat chéng oxy héa cang thap.
biéu nay chimg minh ring nang luc khang oxy
héa ctia san pham kha cao.

Bén canh do, dang KLT ciing anh huong dén
kha nang ttc ché mot nira ctia san phdm. Dang bot
khoai ¢6 nang luc ttc ché 50% goc tu do 1a thap
nhat va khac biét v nghia thong ké so véi hai dang
KLT con lai. Nguoc lai, kha niang tic ché 50% goc
tu do ctia dang b6 sung la dich khoai dang cao
nhat thé hién qua gia tri IC, dat thap nhat va khac
biét y nghia thong ké so voi 2 dang con lai.

4, KET LUAN

Dang va ty 1&é KLT b sung c6 su khac biét vé
ham luong cac chat c6 hoat tinh sinh hoc chia
trong dau hii tim. KLT bé sung dang khoai héap va
bot khoai khong pht hop véi quy trinh ché bién
dau ha do & dang ran, kho phéan tan déu trong khéi
dau hi. Pong thoi kha niang dong tao gel gitta dich
stta dau nanh voi khoai hip va bot khoai kém. Tuy
nhién, khi str dung dich khoai & ty 1é 3,2 gck thi
ham luong cac chat cé kha niang chéng oxy hoa

cao hon so v6i dang bot khoai va khoai hap & cling

ty le.
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EFFECTS OF TYPES AND PURPLE SWEET POTATO RATIOS ON ANTIOXIDANT ACTIVITIES
OF PURPLE TOFU

Tran Minh Phuc" ", Nguyen Thi Mai Xuan’,

Nguyen Hoang Minh Yen, Duong Thi Phuong Lien?, Ha Thanh Toan?
'Faculty of Applied Biological Sciences, Vinh Long University of Technology Education
“Institute of Food and Biotechnology, Can Tho University

‘Email: phuctm@vlute.edu.vn

Summary

The study was conducted to investigate the possibility of adding purple sweet potato to the
manufacturing process of traditional tofu to improve the nutritional value, antioxidant activities
and the diversity of traditional tofu products. Accordingly, the study investigated the effect of
used purple sweet potato forms (potato powder, steamed potato and potato extract), and the
ratio of purple sweet potato added (1.6, 2.4, 3.2 and 4.0 g db) through the assessment of
antioxidant activities (total phenolic content (TPC), total flavonoids content (TFC),
anthocyanin content and DPPH free radical scavenging ability) of tofu supplemented with
purple sweet potato. The research results show that when purple sweet potato in solution with
the addition rate of 3.2 db is used, the output product will have significant increase the content
of antioxidant compounds such as TPC (36.16 mg GAE/g), TFC (7.19 mg QE/g), anthocyanin
(298.06 pg/g), the ability to remove free radicals DPPH (26.26 ymol TE/g) and IC50 value

(6.74 mg/ml).

Keywords: Anthocyanin, antioxidant actives, purple sweet potato, tofir.
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