KHOA HOC CONG NGHE

NGHIEN CUU ANH HUOGNG CUA DANG VA Ti LE
KHOAI LANG TiM BO SUNG DEN CHAT LUONG CUA BAU HU
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TOM TAT

Muc tiéu ctia nghién ctru 1a danh gia kha nang két hop khoai lang tim vao quy trinh san xuat dau
hii truyén thong thong qua sy thay déi ham luong cac chat dinh duong (40 4m, ham luwong
protein, ham luong lipid) va tinh chat co ly (kha niang giit nudc, huc dan héi, hieu suat thu héi va
mau sic) ctia dau hi tim. Nghién ctru da khao sat anh huéng ctia dang khoai (b6t khoai, khoai
hap va dich khoai), voi ti 1é b6 sung (1,6; 2,4; 3,2; 4,0 gck) vao quy trinh san xuat dau ha. Két qua
nghién ctu cho thay, khi b sung khoai lang tim & dang dich khoai voi ti 1é 3,2 gck sé phu hop
cho quy trinh san xuat san phdm dau hia dat do dm (75,88%), ham luong protein (13,02%), ham
luong chat béo tdng (8,81%), kha ning gifr nudc (4,75 g nuéc/g protein), hiéu suat thu héi
(180,49%), luc dan hdi (11,55 N) va gia tri mau sic L* (69,15), a* (10,01) va b* (1,10).

T khoa: Pau hi, khoai lang tim, 1 Ié bo sung:.

1. DAT VAN BE

Dau nanh 1a mot trong nhiing cay luong thuc
duoc trong phé bién trén thé gioi, dac biét 1a & cac
quoc gia chau A nhw: Trung Quéc, An Do,
Indonesia, Nhat Ban, Han Qudc, Thai Lan va Viét
Nam. Pau nanh duoc ché bién thanh nhiéu san
phdm nhu: Pau hi, tempeh, chao, sita dau nanh...
Trong d6, dau hi duoc st dung kha phd bién do
c6 gia tri dinh dudng cao, dé st dung. Pa c6 nhiéu
cong trinh nghién ctu bd sung cac thanh phan
khéac vao dau hiat nhim tao su da dang cho san
phiam nhu dau ha trimg, dau hit pho mai, dau hi
rau cu... [1, 2]. Hién nay van chua co cong trinh
nghién ctru nao duoc cong bo vé san phadm dau hi
b6 sung thém cac thanh phan cé hoat tinh sinh
hoc nhw anthocyanin.

Anthocyanin 1a hop chét c6 hoat tinh sinh hoc
cao thudc nhom chinh cta flavonoid, c6 vai tro tao
mau siac cho mot so loai thuc vat tir mau do dén
xanh. Anthocyanin c6 nhiéu trong c khoai lang
tim (KLT) [3]. KLT khong chi duoc st dung dé
cung cap luong thyc xanh ma con dung dé cung

! Khoa Khoa hoc Sinh hoc Ung dung, Trudng ai hoc Sur
pham K¥ thuat Vinh Long

* Truong Dai hoc K§ thudt Céng nghé Can Tho

* Vién Cong ngh¢ Sinh hoc va Thuc phém, Truong Pai hoc
Cén Tho

"Email: phuctm@vlute.edu.vn

cap hoat chat sinh hoc, gitp nang cao suc khoe
con nguodi nho vao cac thanh phan c6 hoat chat
chong oxy héa nhu anthocyanin, polyphenol [4].
Luong KLT dugc khuyén khich bé sung vao bita
an cho nguoi dan Trung Qudc tir 50 — 100 g, nguoi
dan My duoc khuyén nghi bé sung 12,5 mg
anthocyanin/ngay [5].

KLT duoc ché bién thanh nhiéu san phim
giau hoat chat sinh hoc nhu snack b3 sung bot
KLT, nudc ép KLT, sita chua b sung KLT... Tuy
nhieén, viec két hop KLT vao quy trinh san xuat
dau hii 1a huong di moéi, can duoc nghién ctu va
danh gia kha nang két hop gitta hai nguyeén liéu
nay, dong thoi danh gia su thay déi chat luong cta
dau ha b6 sung KLT, gop phan nang cao gia tri
dinh dudng va da dang cac san phdm dau hii trén
thi truong.

2. PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

Dbau nanh giong HLDN 910 duoc thu mua tai
Trung tam Nghién cttu thuc nghiém nong nghiép
Hung Loc. Dia chi: Km 60, Quéc 16 1A, 4p Hung
Long, xa Hung Thinh, huyén Trang Bom, tinh
béng Nai.

KLT dugc thu mua tai Cong ty TNHH MTV
Thanh Binh Tan. Dia chi: Puong tinh 908, t6 7, ap
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Thanh Thuén, xa Thanh Trung, huyén Binh Tén,
tinh Vinh Long.

Mudi nigari thanh phan chinh 1la MgCl,, duoc
san xuat tai Cong ty TNHH San xuat Thuong mai
Viét My, Vinh Hoa, Nha Trang.

2.2. Quy trinh ché bién

Dau nanh sau khi xit Iy dugc ngam voi nude
chay tran khoang 6 gio, tién hanh xay dau véi nuoc
theo ti I¢ dau va nudc la 1: 8, thu duoc dich sita dau
nanh. Tién hanh gia nhiét & 100°C trong 15 phut
sau d6 phoi tron véi cac dang KLT theo khao sat.
Hon hop dich phoi tron duoc gia nhiét dén 90°C,
dong tu bing nigari (0,2%) trong 15 phuat. Ep
khuon tach nudc 15 phat va thu duoc san pham.

2.3. B tri thi nghiém

Noi dung 1: Panh gid ham lIrong cdc chat dinh
duong trong nguyén liéu

banh gia ham luong cac chat dinh duong
trong nguyén liéu dau nanh va cac dang khoai sit
dung trong nghién cttu (b6t khoai, dich khoai va
khoai hép).

- Dang khoai duoc chuén bi theo 3 dang:

Khoai hap: Ct KLT duoc xit Iy nham chon cac
ctt khoai da tieu chuin ché bién (khong stng,
theoi...), thai 1at méng 1 - 2 mm, héap chin (100°C/5
phat). Sau d6 ray min (16 ray 0,2 mm) va thu duoc
KLT hép.

Bot khoai: Cit KLT sau khi duoc xir Iy va loai
b6 cac cu khoai khong dat tiéu chudn ché bién,
thai 14t méng 1 - 2 mm, say 60°C dén khi dat do am
thap hon 5%, nghién nhé bang may xay bot (16 ray
0,037 mm) va thuc hién khao sat.

Dich khoai: Ci KLT sau khi duoc xit ly va loai
bo cac ctt khoai khong dat tiéu chuidn ché bién,
thai 14t méng 1 - 2 mm, hap chin (100°C/5 phut),
xay nhuyén biang may xay va bé sung nudc voi ti 1¢
khoai: nuoc (1: 2).

- Chi tieu theo doi: P6 4m, ham luong protein
tong, ham luong lipid tdng va mau sic (L*, a*, b*).

Noi dung 2- Anh hudng ciia dang v ti Ié KLT
b6 sung dén chat luong dau ha tim

Dau nanh sau khi xtt Iy loai bo cac hat khong
da tieu chudn ché bién sé duoc ngam véi nuodc

chay tran (6 gio). Sau d6 tién hanh xay dau voi
nudc (1: 8) thu duoc dich sira, gia nhiét (100°C/15
phut). Tién hanh phéi tron gitra dich sita ddu nanh
va dang khoai (khoai hap, bot khoai va dich khoai)
theo ti 1é khéo sat (1,6; 2,4; 3,2; 4,0 gck) va dong tu
(nigari 0,2%, & 90°C/15 phut). Sau d6 tach nudc
theo phuong phap ép khuon, thoi gian ép 15 phut
(khuon cé kich thuwoc 12 x 10 x 7 cm, luc ép
(khoang cach) duogc co dinh bang truc xoan dc (c6
dai 6c ¢ dinh bang nhau gitta cac mau).

- Chi tiéu theo doi: Do 4m, ham luong protein
téng, ham luong lipid téng, kha ning giit nudc,
hiéu suat thu hoéi, luc dan héi va gia tri mau sac
(L*, a* vab®).

2.4. Phuong phap phan tich

24.1 Xac dinh do 4m [6]

Do 4m mau duoc xac dinh theo nguyeén tic say
mau da nghién nho trong ti sdy nhiét do 105°C
dén khai luong khong déi.

Do 4m tinh bing phan tram khéi luong (X)
theo cong thuc:

_ (m; —m;)
m

X% X 100

Trong d6: m 1a khoi lwong mau trudce khi say
(2); m, 1a khéi luong coc va mau trudc khi sdy (g);
m, 12 khoi luong coc va mau sau khi sdy (g).

2.4.2. Xdc dinh ham lirong protein [7]

Vo6 co héa mau bang H,SO, dam dic va chat
xtc tac, sau d6 dung kiém manh (NaOH hay
KOH) d@é ddy NH, ttr muoi (NH,),SO, hinh thanh
ra thé tu do.

Ham luong nito (N), biéu thi phan khéi luong
chat kho tinh bang phan traim (%), theo cong thic
sau:

‘o {(Vr V,) XT X 0014 X100 100

X } X 6,25
m 100-w

Trong do: V, 1a thé tich cta dung dich axit
sulfuric can cho phép thtt trang (mL); V, la thé tich
ctia dung dich axit sulfuric can cho phan mau thi
(mL); 0,014 1a lwong nito tuong duong véi viéc st
dung 1 ml dung dich axit sulfuric 0,5 mol/L (g); T
la néng do duong luong cta dung dich axit sulfuric
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stt dung dé chuin do; m la khéi luong cia phan
mau thir (g); wla do 4m (%).

2.4.3. Xdc dinh ham luong lipid [8]

Thiy phan phan mau tht bang cach dun nong
voi axit clohydric loang. Dich thiy phan duoc loc
qua gidy loc uot @é gitr lay chat béo, sau dé chat
béo duoc chiét bing ete dau héa. Loai bé dung
moéi bing cach cho bay hoi, sdy dén khéi luong
khong déi va can luong chat vira chiét duoc. Him
luong chat béo (L) duoc tinh bing phan tram (%)
theo cong thirc sau:

B (m; — m,) 100

L%
m (100 —w)

x 100

Trong do: m la khdi luong mau trude khi sdy
(2); m, 1a khoi luong coc va mau trudc khi sdy (g);
m, 1a khoi luong cdc va mau sau khi sdy (g); w 1a
d6 4m mau (%).

2.4.4. Xdc dinh kha nang giir nuoc [9]

Kha nang git nudéc cuia dau hi duoc xac dinh
bang cach can 5 - 10 g dau hit vao 6ng fancol, ly
tam & toc do 9.000 vong/phut trong thoi gian 12
phut. Khé nang git nuéc ctia dau ha duoc xac dinh
nhu sau:

T—-W
P

Trong d6: A 1a kha nang gitt nudc (g nuéc/g
protein); T 1a téng g nudéc ctia mau dau ha (g); W
12 s6 g nudce tach ra trong qua trinh ly tam (g); P 1a
ham luong protein téng ctia mau dau hi (g).

2.4.5. Xc dinh hiéu suét thu hoi [10]

Hiéu suat thu héi san phdm dau hi duoc xac
dinh nhu sau:

m, )
H% = — X 100%
m,

Trong d6: H 1a hiéu suat thu hoi (%); m, 1a
khoi lwvong dau nanh (g); m, 1a khoi luong dau hi
tuoi (g).

24.6, Xdc dinh gid tri mau sdc

Stt dung may do mau cam tay MiniScan EZ
4500L-USA dé phan tich su thay d6i vé do sang va
mau sic cta san phdm thong qua cac thong so L*,
a* va b*. Tién hanh do dac & céc vi tri khac nhau
cho ciing mét mau trén méi lan do.

24.7. Luc din hoi

Str dung thiét bi do cau truc thuc phdm (TMS-
PRO-My). Mau dau hit duoc cat thanh khéi hinh
tru, c6 duong kinh 25 mm, chiéu cao 15 mm, toc
do di chuyén cta ddu do 100 mm/phut dugc co
dinh cho tat ca cac mau. Két qua duoc ghi nhan
hoan toan tu dong.

2.4.8 Phuong phap xut Iy sé liéu

Tat ca cac két qua thuc nghiém duoc phan tich
bing phan mém Statgraphics Centurion (phién
ban 15.2.11.0). Méi thi nghiém duoc thuc hién 3
lan. Phuong phap phan tich phuong sai (ANOVA)
voi kiém dinh LSD (Least Significant Difference)
stt dung dé xac dinh su khac biét y nghia (p <0,05)
gitta cac trung binh. Két qua nghién cttu dugc tinh
trén can ban kho.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Ham luong cac chat dinh dudong c6 trong
nguyén liéu

Thanh phan dinh duong ctia nguyén liéu dau
nanh va KLT duoc xac dinh 1a diéu can thiét, lam
co s& cho viéc danh gia sy thay ddi ham luong cac
chat dinh duong ciing nhu cac gia tri vé mau sic
trong suét qua trinh nghién ciu. Két qua duoc
trinh bay & bang 1.

Bang 1. Him lrong cic chat dinh duong va mau sic cia nguyén liéu

Do 4m Ham luong Ham luong Do mau
Thanh phan o e chat lipid
%) protein (%) L* a* b*
(%)
bau hat 9,58 33,72 19,63 - - -
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Dau sau ngadm 43,5 35,26 20,15 - - -
Dich sfra ban dau 64,2 22.73 12,73 - - -
KLT 58,6 1,01 0,95 30,4 51,4 -4,7
KLT sau hap 66,7 1,01 0,97 22,3 30,8 8,1
Bot KLT 4,97 0,998 0,98 56,1 7,2 14
Dich KLT ban dau 95,8 0,94 0,82 11,7 15,24 -3,11

Ghi chu: (-): Khong thure hién phan tich

Protein va lipid 1a hai trong s6 cac thanh phan
dinh dudng quan trong trong diau nanh va san
phdm lam tir dau nanh. Bang 1 cho thdy, ham
lwong protein (33,72%) va lipid (19,63%) ctia hat
dau nanh nguyen liéu kha cao. Két qua nay phu
hop voi két qua nghién ctru tiém nang tng dung
giong dau nanh HLDN 910 & khu vuc déng bing
song Ctru Long va Pong Nam bo vé ham luong
protein va lipid trong hat dau nanh giong [11]. Tuy
nhién, qua qua trinh ngam, d60 4m nguyén liéu sé
tang (gdp 6 lan), dong thoi ham luong protein
(35,26%) va lipid (20,15%) cung tang lén so véi
nguyén liéu ban dau. Nguyén nhan la do khi
ngam, mot luong nudc dugc van chuyén va khuéch
tan qua thanh té€ bao thuc vat do su chénh léch
noéng do. Thoi gian ngam cang dai thi luong nuéc
khuéch tan vao tir diep cang lon, lam cho tir diép
truong nd, lam tang téng dién tich bé mat cta hat
dau nanh lén. Qua trinh sinh hoc cua cac thé
protein, lipid du tri trong cac khong bao trung tam
duoc giai phong lam ting ham luong protein va
lipid c6 trong hat [12], [13]. Tiép d6, dau nanh sau
ngam duoc xay véi nudc néng (70°C) véi ti 1é dau
va nuoc (1: 8) thi ham luong cac chat dinh dudng
c6 xu hudéng giam v6i ham luong protein dat
22,73% va lipid dat 12,73%. Két qua nghién ctru nay
phu hop voi két qua nghién cttu xay dung quy
trinh san xuit protein isolate tir ddu nanh, theo d9,
trong qua trinh lam dau hi khi dén giai doan xay
lam that thoat ham luong protein vao ba dau nanh
gan 18% tong luong protein [14].

KLT thanh phan chinh 1a carbohydrate, cac
thanh phan dinh duong nhu protein va lipid chiém

ham luong khong dang ké & KLT nguyeén lieu va
cd 3 dang khoai (khoai hap, bot khoai va dich
khoai). Tuy nhién, gia tri mau sic c6 su thay déi
gitta nguyén liéu va cac dang khoai. Cu thé, do
sang ctia mau bot khoai 1a cao nhat, voi gia tri L*
dat 56,1 va t6i nhat 1a mau dich khoai voi L* dat
11,7. Gia tri a* (+) thé hién mau d6 clia mau phan
tich. Mau do ctia mau giam dan tir nguyén lieu,
khoai hdp, dich khoai va bot khoai. Gia tri b* ()
thé mau xanh dwong, mau KLT hap co6 gia tri b*
thap nhat (-8,1) va cao nhat 1a mau bot KLT (1,4).
Két qua nay phu hop véi két qua nghién ctru xac
dinh anh huéng caa nhiét do hap dén gia tri mau
sic cta KLT, theo dd, qua trinh hdp cé thé lam
bién tinh protein, do d6 enzyme anthocyanase,
enzyme peroxidase va enzyme polyphenol oxidase
khong hoat dong trong qua trinh oxy hoa
anthocyanin. Vi vay, qua trinh hdp c6 thé lam ting
mau do pha vé lien két giita protein va hop chét co
mau, khién mau tré nén dam dep hon [15].

3.2. Anh huéng ctia dang va ti 16 KLT b8 sung
dén chat luong ciia d4u hit tim

321 Anh hudng cia dang va ti Ié KLT bé
sung dén tinh chat co Iy cia ddu hi tim

Viéc xac dinh su thay d6i tinh chat co 1y trong
san phdm dau hii khi bd sung thém KLT (dau hi
tim) déu quan trong, nham danh gi4 sy &nh huéng
ctia dang va ti lé KLT bd sung phu hop véi quy
trinh san xuat dau ha. Cac tinh chat co ly (do 4m,
hiéu suat thu héi, kha ning giit nuéc va kha ning
chiu luc dan hoi) ctia dau ha tim duoc thé hién &
hinh 1.
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Hinh1. Anh hudng ciia dang va ti 16 KLT dén tinh chét co Iy dau hi tim

Hinh 1 cho thdy, dang va ti lé KLT bd sung co6
anh huong rat 1on dén céc tinh chat co ly ctaa khai
dau hi tim. Theo d6, cac dang khoai b4 sung khac
nhau (bot khoai, dich khoai va khoai hap) cé su
khac biét y nghia thong ke vé do 4m. Cu thé, khi
b6 sung dang khoai hap thi san phdm c6é do 4m dat
thap nhat (72,44%), khac biét co y nghia thong ke
so v6i dich khoai (76,51%) va cao nhat 1a dang bot
khoai (78,08%). Bén canh do6, dang khoai b sung
cling 1am anh hudng khac biét cé y nghia thong ké
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dén kha ning giit nudc clia san phdm dau hit tim.
Kha ning giit nuéc cta dang khoai hap (7,39 g
nuéc/g protein); dich khoai (7,71 g nuéc/g
protein); bot khoai (7,86 g nudc/g protein). Bén
canh d6, luc dan hoi ctia dau hii tim ciing chiu anh
huéng boi dang KLT b6 sung. Khi mau dau hi
duoc b6 sung bot KLT thi cdu tric cimg hon dong
thoi bot KLT ciing gitr nudc nhiéu hon. Cu thé, khi
b6 sung bot KLT vao dau hii thi kha nang chiu luc
dan héi cao hon (12,91 N) so véi dich khoai (12,17
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N) va khoai hiap (10,35 N). Dang chu y, khi bd
sung KLT dang bot thi hiéu suat thu héi cao nhat
(271,09%), cao hon 1,2 lan so voi dang hip
(225,10%) va gap 1,4 lan so voi dang dich khoai
(191,49%).

Tuong tu, ti 1& dang KLT b6 sung ciing c6 anh
hudng rat lon dén su khac biét tinh chat co 1y cta
dau hi tim. Ti 1é b6 sung dang khoai cang nhiéu
thi d6 4m ctia san phdm c6 xu huéng tang. Cu thé,
khi b6 sung ti 1& 1,6 gck thi do 4m san pham dat
thap nhat (72,75%) va khac biét c6 y nghia thong
ké so voi cac ti 1é con lai. Do 4m san phdm dat cao
nhat khi b6 sung ti I 4,0 gck (80,18%) khac biét co
y nghia thoéng ké so voi ti 1é 3,2 gck (75,80%) va ti
le 2,4 gck (73,99%). Tuy nhién, khi bé sung ti le
KLT cang nhiéu thi kha ning gitr nuéc cang kém.
Khi b sung 1,6 gck thi kha ning gitt nudc cla
khoi dau hii tot nhat (8,18 g nudc/g protein) va
giam dan khac biét c6 y nghia thong ke so voi cac
ti 1& con lai, lan luot tir 2,4 gck (7,65 g nudc/g
protein); 3,2 gck (7,55 g nudc/g protein) va 4 gck
c6 kha nang gitt nuéc kém nhat (7,24 g nuéc/g
protein). Cuing xu hudng, luc dan héi ctia dau hi
tim giam khi gia tang ti 1é b6 sung KLT. Theo d9,
luc dan hoi cao nhat khi b6 sung ti lé 1,6 gck
(14,06 N), thap nhat & ti 1é 4 gck (9,70 N) va khac
biét c6 y nghia thong ké so voi cac ti 1é b6 sung
con lai 2,4 gck (12,37 N); 3,2 gck (11,11 N). Bén
canh d9, ti 1é b6 sung cac dang KLT khac nhau
ciing lam anh huéng dén hiéu suat thu hoi. Cu thé,
khi b6 sung 1,6 gck, hiéu sudt thu hdi dat cao nhat
(259,37%), khac biét y nghia thong ke so véi cac ti
1é b6 sung con lai, 1an luot 1a 2,4 gck (229,92%); 3,2
gck (128,32%) va 4 gck (209,31%). Pang chu y, khi
b6 sung & dang bot khoai thi hiéu sudt thu héi &
cac ti lé gan nhu khong bi anh huéng nhiéu.

Két qua nghién cttu cho thay, khi bd sung cac
dang khoai khac nhau c6 anh huéng dén tinh chat
co ly cia dau ha tim. Theo d6, & dang bot khoai
khi b6 sung vao sé hut nuéc manh hon va hé tro
qua trinh gitt nuéc cing nhu gia tang kha nang
chiu luc ctia san phdm dan dén hiéu suit thu hoi
gan nhu 6n dinh gitra cac ti 1é b6 sung. Nguoc lai,
khi bé sung dang khoai hap lam anh huéng rat 16n
dén cau truc cta khéi dau ha, cac phan tir protein
lien két nhau yéu hon, roi rac hon 1a cac nat mang

gel protein hinh thanh khong tot, kha nang gii
nuoc kém, do 4m thdp, gidm kha ning chiu luc
dan héi nhung hiéu suat thu héi ting 1én do khoi
luong phan tr 16n. Bén canh d6, khi b6 sung & ti le
phu hop thi cdu tric du hi t6t do cac phan ti
protein van con lien két t6t. Nhung néu bs sung &
muc ti 1é cao hon sé lam yéu di kha nang lién két
ctia cac phan te. Vi vay, lam giam tinh chat co ly
cua dau ha tim.

Khi nghién cttu b6 sung ba dau nanh (okara)
vao quy trinh sin xudt dau hii, nhan thay do 4m
clia san phdm ting lén tuyén tinh theo ti lé bo
sung ba diu nanh tir 25 - 100% so v6i mau doi
ching. Dong thoi, hiéu suat thu hdi ciing ting lén
nhung & dang bot min sé tot hon so véi dang bot
c6 kich thudc to hon. Ngoai ra, kha nang gitt nuéc
ctia dau ha ciing bi anh huéng béi khoi luong va
dang ba dau nanh bé sung, kha ning gitt nudc tot
nhat & ba dau nanh co kich thuéc min hon [16].
Mot nghién citu khac cho rang, khi b6 sung ham
luong tinh bét gao va ba dau nanh vao quy trinh
san xuat banh lic hoa thi ham luong 4m sé ting
lén theo ti 1& b6 sung. Do ham luong tinh bt gao
va ba dau nanh c6 kha nang hut va gitt nuédc lai
trong cdu truc, lam cho dd 4m cta san phdm ting
lén, dong thoi & mot ti 1é nhat dinh sé lam gia ting
kha ning gitt nuéc va dé cing cta banh. Tuy
nhién, khi b6 sung mot luong 16n hon, sé lam anh
hudng dén tinh chat co Iy va dinh duong cta san
phim [17].

322 Anh huong cia dang va ti 1é khoai lang
tim bo sung dén thanh phan dinh duong trong diu
hi tim

Thanh phan dinh duong (protein va lipid) la
hai thanh phan quan trong trong cdc san phim tir
dau nanh, dac biét 1a dau hia. Pam dau nanh giup
lam gidm chat béo trung tinh & gan hodc mau va
ting cholesterol HDL. T4t ca cac té bao va mo cda
con nguoi déu cin c6 dam dé hoat dong va dam
dau nanh c6 thé dap tmg duoc yéu ciu cta co thé
[18]. Bén canh d6, phan lon chat béo trong dau
nanh 1a chat béo chua bao hoa, rat t6t cho co thé.
Qua trinh b6 sung KLT lam thay déi thanh phan
cac chat dinh duéng trong san phidm dau hi tim
duoc thé hién & hinh 2.
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Hinh 2. Anh huéng ctia dang va ti 16 KLT b3 sung dén ham luong protein va
lipid trong d4u hi tim

Hinh 2 cho thdy, ham luong protein tdng trong
mau dau ha tim c6 su khac biét y nghia thong ké
khi bé sung cac dang va ti 1é KLT khac nhau. Theo
d6, dang KLT bé sung anh huéng dén ham luong
protein téng trong san phidm. Dang khoai hip,
ham luong protein téng trong san phdm cao nhat
(19,56%), khac biét y nghia théng ké so véi hai
dang con lai 1an luot 1a bot khoai (18,69%) va dich
khoai (14,70%). Tuong tu, ti 1é b6 sung KLT ciing
lam anh hudng dén ham luong protein tong trong
mau san phdm. Theo do, ham luong protein téng
cao nhat & ti 1& bd sung 1,6 gck (22,45%), giam dan
theo ti 1é bé sung tir 2,4 gck (19,99%), ti le 3,2 gck
(15,76%) va tile 4,0 gck (12,41%).

Ham luong lipid trong mau dau hi cing chiu
anh hudng boi cac dang va ti 1é KLT b6 sung. Cu
thé, ham luong lipid c6 su khéac biét y nghia théng

ké giita cac dang khoai bé sung. Trong d9, dang
bot khoai c6 ham luong lipid cao nhat (14,02%) so
v6i dang khoai hap (12,95%) va thap nhat 1a dang
dich khoai (9,32%). Thém vao d6, ti 1¢ bé sung
KLT ciing 4nh huéng dén ham luong lipid va c6 xu
huong giam dan theo ti 1¢ b sung tir 1,6 - 4,0 gck.
O ti le bé sung 1,6 gck, ham luong lipid dat cao
nhat 14,73%, khac biét c6 y nghia thong ké so voi
cac ti 1é khac lan luot 1a 2,4 gck (12,41%); 3,2 gck
(11,36%) va 4,0 gck (9,90%).

bau hit duoc hinh thanh nho vao sy lién két
dién tich ctia cac phan tit protein. Khi b6 sung mot
thanh phan nao vao ma ban chat khong phai
protein sé lam yéu di cac luc lién két, 1am mang
lusi gel khong 6n dinh va suy gidm ham luong
protein trong dau hi dan dén ciu trong gel léng
1éo [19]. Theo Ullah va cs (2019) [9], d6i voi dau
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hit duoc b6 sung chat xo, khi lugng bd sung tang
1én thi tic dung ky nudc cta protein bi suy giam
khi ham luong chat xo ting, dan dén su hinh
thanh cau trac 16ng 180, trang thai gel yéu.

3.2.3. Anh huong ciia dang va ti Ié KLT bo
sung dén mau sac cua diu ha tim

Mau sic 1a moét chi tiéu quan trong danh gia
tinh chat cdm quan cta thuc phdm. San phiam cé
mau sac dic trung, bat mat goép phan nang cao gia
tri ctia thuc phdm. Dai véi san phdm dau hi tim,
mau tim dic trung cia KLT dwoc xudt hién &
cuong do mau khac nhau phu thudc vao dang va ti
lé b6 sung KLT. Két qua duoc trinh bay ¢ bang 2.

Béng 2. Dang va ti 1é KLT b6 sung dnh hudng dén mau sic ciia dau hit tim
Dang khoai Mau sic
Khoai hap L* a* b*
1,6 82,085+ 1,58 2,50°8 + 0,67 6,77°* £ 0,15
2,4 75,84° 4B+ 1,84 3,182+ 0,50 7,74 +0,13
32 73,49% 4+ 1,92 5238+ 0,53 2,94+ 0,80
4,0 70,55 +0,82 6,69°° £ 1,20 1,454+ 0,61
Bot khoai
1,6 85,23"*+ 0,66 2,24°% £ 0,64 6,55 £ 0,54
2.4 77,6094+ 2,02 2,858+ 0,19 6,934 +0,99
32 74,534+ 1,30 4,18"%+0,95 3,534+ 0,56
4,0 73,56 + 0,64 6,89 + 0,98 2,21°4+0.,63
Dich khoai
1,6 75,51°+ 0,58 5,264+ 0,63 6,06°* +0,31
2.4 73,532+ 0,61 7,034 + 0,46 3,998 + 0,88
3,2 69,1572 + 1,98 10,01°4 + 0,64 1,10°% + 0,64
4,0 65,21+ 0,89 11,82*° 4+ 1,02 -2,7398+0,83

Ghi chu: Cic ky trr viét thuong (ac), (pr) va (x-2) trong cung mot cot thé hién su khic biét co y
nghia cda tung t 1é bé sung ¢ cung mot dang KLT; cdc ky tir viét in hoa (A-C) thé hién su khdc biét co y

nghia cua cung mot t 1é ¢ cdc dang KLT khdc nhau.
Gia tri L* thé hién do sang ctia mau thi
nghiém, L* cang lon thi miu thi nghiém cang
sang, mau sic cang gan véi mau trang va nguoc
lai. Bang 2 cho thiy, cing mot dang KLT bd sung
thi cac ti Ié khac nhau sé c6 do sang khac nhau.
Do sang L* c6 xu huéng giam (t6i hon) khi ting

dan tilé b6 sung tir 1,6 - 4,0 gck KLT. Bén canh do,
khi so sanh d6 sang ctia cac dang khoai khac nhau
trén cung mot ti 1é khao sat thi do sang cta mau
thi nghiém c6 xu huéng chung 1a mau bd sung
dang bot khoai sé sang nhat (L* lon nhat), tiép
dén 1a khoai hap va t6i mau nhat (L* thap nhat) 1a
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dang dich khoai. Pong thoi, két qua phan tich
thong ké & cing mot ti 1é b6 sung gitta cac dang
khoai khac nhau cho thdy, dang bot khoai cho
mau sic sang hon so voi dang khoai hap va t6i
mau nhat van 1a dang dich khoai.

Gia tri a* duoc biéu thi cho day mau thay déi
tir d6 (+a*) dén xanh 14 (-a*). Gia tri a* cia dau ha
tim c6 xu huéng tién dan vé gia tri duong theo ti l¢
b6 sung. Theo d6, khi b sung cac dang khoai & ti
1é 1,6 gck thi gia tri a* thap nhat. Nguoc lai, khi
tang ti lé b sung thi gié tri a* tang va cao nhat1a &
4,0 gck. Dong thoi, két qua phan tich gia tri a*
gitta cac dang KLT thi dang b6 sung dich khoai c6
mau dam nhat (gia tri a* 1én hon so véi khoai hap
va bot khoai).

Gia tri b* thay ddi tir mau vang (+b*) dén mau
xanh (-b*). Két qua phan tich su bién thién gia tri
b* ctia san phdm dau hi tim cho thdy, co su thay
d6i gia tri b* giita cac dang va ti 1é b sung KLT.
Theo d6, khi bd sung dang khoai hip va dich
khoai thi c6 su khac biét y nghia thong ke ro rét
gitta cac tilé b6 sung, con dang bot khoai thi c6 su
khac biét gitra ti 16 1,6 — 2,4 gck so véi 3,2 — 4,0
gck.

boi voi dang dich khoai thi c6 mau sic dam
nhat vi cac anthocyanin hoa tan t6t trong nuoc
[20]. Ti Ié KLT bd sung cang tang thé hién mau
tim dac trung ro rét, chat mau anthocyanin cang
cao. Tuy nhieén, ti & KLT bé sung cang cao thi mau
sdc banh cang sam mau do sic t6 anthocyanin anh
hudng [21].

4. KET LUAN

Khi b6 sung dang va ti 1é KLT khac nhau sé
anh hudng manh mé dén su thay ddi tinh chat co
ly, thanh phan dinh duéng ctia dau ha tim. Dich
KLT 1a dang b6 sung phu hop nhat vao quy trinh
san xuat dau hi tim & ti 1e 3,2 gck. Vé6i dang va ti 1é
nay, dau ha tim git duoc gia tri dinh dudng cao
(ham luong protein 13,02%; ham luong lipid 8,81%),
tinh chét co ly phit hop cho san phdm dau ha tim
(d6 4m 75,88%; kha ning gitt nuoc 4,75 g nuoc/g

protein; Iuc dan héi 11,55 N va hiéu sudt thu héi
180,49%).
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EFFECTS OF TYPES AND PURPLE SWEET POTATO RATIOS
ON THE QUALITY OF PURPLE TOFU

Tran Minh Phuc!, Nguyen Thi Thu Huong?, Do Thi Tuyet Nhung?,
Duong Thi Phuong Lien?, Ha Thanh Toan?
!Faculty of Applied Biological Sciences, Vinh Long University of Technology Education
?Can Tho University of Technology
JInstitute of Food and Biotechnology, Can Tho University
Summary

The study was conducted to investigate the possibility of adding purple sweet potato to the
manufacturing process of traditional tofu through the alteration of nutrient content
(moisture, protein content, lipid content) and physicochemical properties (water holding
capacity, elasticity, recovery yield and color) of purple tofu. Accordingly, the impact of purple
sweet potato forms (powder, steamed, and slurry), with supplementation ratios (1.6, 2.4, 3.2
and 4.0 g db), was investigated on the tofu production process. It was found that
supplementing purple sweet potato in slurry form at a ratio of 3.2 g db resulted in tofu with
moisture content (75.88%), protein content (13.02%), total fat content (8.81%), water holding
capacity (4.75 g water/g protein), recovery yield (180.49%), elasticity (11.55 N), and color
values L* (69.15), a* (10.01) and b* (1.10).

Keywords: Adding ratio, purple sweet potato, tofu.
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