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Nghién cttu duoc thuc hién nham xac dinh anh hudng ctia chat tao dong dén chat luwong dau hi
b6 sung khoai lang tim. Nghién ctru da tién hanh khao sat cac loai chat tao dong khac nhau
(nigari, canxi sulfate, axit citric) véi cac ndong do (0,1; 0,2; 0,3; 0,4% w/v) dén chat luong dau hi b
sung khoai lang tim qua su thay déi tinh chat co ly (do ctimg, kha nang gitr nudc, hiéu suat thu
hoi, gia tri mau sic theo hé mau Lab), thanh phan dinh duong (40 4m, ham luong protein tong,
ham luong lipid t6ng). Két qua nghién ctru xac dinh st dung chat tao dong nigari 0,2% sé gitr chat
lwong tot nhat khi bé sung khoai lang tim vao quy trinh san xuét dau hi véi do 4m 74,2%, ham
luwong protein 14,99%, ham luong lipid 8,94%, 6 ctimg 12,59 N, kha ning gitt nudc 4,78 g nuéc/g
protein, hiéu suat thu héi 266,92%, gia tri mau sic L* (70,24); a* (7,70); b* (3,6).

Tt khoa: Dau ha, chat tao dong, khoai lang tim.

1. DAT VAN BE

Dau hit 1a khoi dong tu tir dich sita dau nanh,
1a mon an phé bién tai cac quéc gia chau A. Pau
hit dugc lam dong tu biang nhiéu phuong phap
khac nhau, tao thanh khéi va duoc st dung nhu
thuc phdm thay thé thit do c6 ham luong protein
cao va dé tieu hoa [1]. Trong qua trinh san xuat
dau hi, két tha tao dong duoc xem la cong doan
quan trong nhat, anh hudng dén hiéu suit thu hoi
va chat luong cta dau hii. Qua trinh dong tu xay ra
do hinh thanh cac lién két giita cac cation cta
mudi va protein [2]. Hién nay, c6 nhiéu cong trinh
nghién cttu bé sung cac thanh phan dinh duong
khac vao dau hit nhu dau ha tring, dau hi giau xo,
dau ha géc... [3, 4].

& Viét Nam, tinh Vinh Long duogc xem la tha
pht cta khoai lang tim (KLT). Vé6i dién tich ngay
cang tang, san luong nam sau cao hon nam trudc,
g6p phan thuc ddy kinh t€ dia phuong. Tuy nhien,
nhitng nam gin day, san luong KLT tang nhung
gia thanh thap do bién dong cta thi truong va dich

bénh. Trung binh méi nim cé khoang 18% KLT
phu phdm (c6 gid tri gdn nhu twong duong voi
khoai xuat khau) [5].

bé gop phan nang cao gia tri st dung cta
KLT, da dang hoa san phdm dau ha va giam gia
thanh san xuat, su két hop gitta quy trinh san xuat
dau hi truyén thong va KLT 1a huéng di méi. Tuy
nhién, cin nghién ctu cac diéu kién anh huéng
dén qua trinh hinh thanh nén san phdm, dac biét 1a
giai doan tao dong san pham.

2. PHUONG PHAP NGHIEN COU

2.1. Nguyén liéu

bau nanh giong HLDN 910 duoc thu mua tai
Trung tam Nghién ctu thuc nghiém Noéng nghiép
Hung Loc. Dia chi: Km 60, Quéc 10 1A, 4p Hung
Long, x4 Hung Thinh, huyén Trang Bom, tinh
Dong Nai.

KLT dugc thu mua tai Cong ty TNHH MTV
Thanh Binh Tan. Dia chi: Puong tinh 908, t6 7, 4p
Thanh Thuan, xa Thanh Trung, huyén Binh Tén,
tinh Vinh Long.
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Phu gia, héa chat phan tich mua tai Cong ty
TNHH Cemaco Viét Nam chi nhanh Can Tho.

Khoai lang tim
v,
Xt ly
Hap chin
Nuéc —»  Xay nhuyén
Loc —» pj

A
Dich khoai

Nigari (tinh khiét 98%) duoc stt dung la san phdm
ctia Tap doan Héa chat VMC Group Viét Nam.

2.2. Quy trinh ché bién

Pau nanh
Lam sach
Ngam (6 gio)
v
Xay uot
v

Loc —» Ba

v

Dich stra

Phoi tron

v

Gia nhiét

Chit tao déng —» Péng tu

v

Dinh hinh

v

San pham

Hinh 1. Quy trinh san xu4t dau hii b sung KLT (dau hii tim)

2.3. B4 tri thi nghiém

- Noi dung: Khdo sat anh huong cua loai vé
nong do chat tao dong dén chat Iwong diu ha bo
sung KLT

Quy trinh san xuat dau hit bé sung KLT (dau
ha tim) duoc thuc hién theo so d6 hinh 1. Dau
nanh sau khi x 1y loai bé cac hat bi héng, bui,
san... duoc rita sach va ngam dudi voi nudc chay
tran trong 6 gio. Pau sau ngam duoc xay voi nudc
(1: 8 thu duwoc dich sita, gia nhiét & nhiét do
100°C/15 phuit.

Dich khoai: Cit KLT sau khi duoc xit Iy va loai
bé cac ct khoai khong dat tieu chudn ché bién
(sung, théi...), thai lat méong 1 - 2 mm, héap chin
100°C/5 phut, xay nhuyén biang may xay va bé
sung nudc voi ti 1é khoai: nudc (1: 2), loc va thu
duoc dich KLT.

Sau do, tién hanh phéi tron dich sira dau nanh
va dich KLT (1: 0,75). Gia nhiét dén 100°C, tién
hanh khdo sat anh hudng cta loai chat tao dong
nigari (MgCl,), axit citric va canxi sulfate (CaSO,)
v6i cac nong do 0,1; 0,2; 0,3; 0,4% w/v. Sau do, tach
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nudc theo phuong phap ép khuén, thoi gian ép 15
phut (khuén cé kich thudc 12 x 10 x 7 cm), luc ép
(khoang cach) duoc c6 dinh bing truc xoin 6c¢ (co
dai 6c c6 dinh bang nhau gifta cac mau). Mau san
pham duoc phan tich, danh gia chat luong.

- Chi tiéu theo doi

Do 4m, ham luong protein téng, ham luong
lipid téng, kha ning giit nuwdc, hiéu suat thu hoi, do
ctmg va gia tri mau sic (L*, a* vab*).

2.4. Phuong phéap phan tich

24.1 Xdc dinh do 4m [6]

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

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

~ (my —m;)

X045 X 100

m

Trong doé: m la khéi luong mau trude khi sdy
(2); m, 1a khoi luong coc va mau trude khi sdy (g);
m, 12 khoi luong coc va mau sau khi sdy (g).
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2.4.2. Xdc dinh ham Iuong protein [7]

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

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

(V,— V;) XT X 0014 X100 100

Nog = X
m 100 —w

X 6,25

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

24.3. Xdc dinh ham leong lipid [8]

Thiy phan phan mau tht bang cach dun néng
voéi axit clohydric lodng. Dich thily phan dugc loc
qua giay loc uot dé 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 ddi va can luong chat vira chiét duoc. Ham
lwong chat béo (L) duoc tinh bang phan traim (%)
theo cong thic sau:

(my; —m,) 100

m . (100 —w)

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

2.4.4. Xdc dinh kha nang git nuoc [9]

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

L% = X 100

T—W
- P
Trong d6: A 1a kha nang gitt nuéc (g nudc/g
protein); T 1a téng gram nudc ctia mau dau ha (g);

W 1a s6 gram nuoc tach ra trong qué trinh ly tam
(2); P 1a ham luong protein téng cta mau dau ha
(2.

2.4.5. Xac dinh hiéu suat thu hoi [10]

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

m.,
HCL{‘:| = — % 1000,,‘?]
my
Trong d6: H 1a hiéu suat thu hoi (%); m, 1a
khoi luong dau nanh (g); m, 1a khéi luong dau hit
tuoi (g).

24.6, Xdc dinh gid tri mau sac [1]

St dung may do mau cAm tay MiniScan EZ
4500L-USA dé phan tich sy thay d6i vé do sang va
mau sic cta san phdm thong qua cac thong s6 L*,
a* va b*. Tién hanh do dac & 3 vi tri khac nhau tai
3 diém (theo duong chéo miéng dau hii) cho clung
mot mau trén moéi lan do. Két qua do 1a két qua
trung binh ctia 3 1an do duwoc hién thi trén may.

2.4.7. Do cung

Str dung thiét bi do cau tric 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 ty dong.

2.4.8 Phuong phdp xit Iy so liéu

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

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ciia loai va néng do chét tao
dong dén tinh chit co ly trong dau hii bd sung
KLT

bau hit 1a san phdm duoc tao ra tir dich sira
dau nanh, nho vao tinh chat két tda cta protein.
Trong quy trinh san xut, dau hi trai qua rat nhiéu
cong doan nhu ngam, nghién, loc, dun soi, két
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tda... Mdi cong doan déu anh huéng dén chat
lwong san phdm dau ha. Két tia duoc xem 1a cong
doan quan trong nhat, anh huéng dén tinh chat co
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1y ctia dau ha [2]. Két qua anh hudng loai va nong
do chat tao dong dén thanh phan va tinh chat co ly
ctia dau hiit b6 sung KLT duoc thé hién ¢ hinh 2.
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Hinh 2. Anh hudng ciia loai va ndng d6 chét tao dong dén tinh chét co 1y dau hi tim

Hinh 2 cho thay, loai va nong d¢ chat tao dong
c6 anh hudéng manh meé dén su thay ddi tinh chat
co ly cta dau hia tim. Theo d6, d6 4m cta san
phdm dau hii tim c6 su khac biét y nghia théng ke
theo cac chat tao dong khac nhau. Cu thé, khi st
dung nigari, d0 4m ctia san phdm dat cao nhat
(73,91%) va thap nhat 1a CaSO, (69,92%). Bén canh
d0, loai chat tao dong ciing anh huéng dén hieu
sudt thu hoi. Khi st dung CaSO,, hiéu sudt thu hoi
ctia dau ha tim thdp nhat (226,05%), khac biét y
nghia thong ké so voi cac chat tao dong con lai lan
luot 1a axit citric (238,11%) va nigari dat hiéu suat
thu hoi cao nhat (262,76%). Thém vao do, kha
nang chiu do cimg (d6 ctmg) dau hi tim cing co
st khac biét y nghia thong ke gitta cac chat tao
dong khac nhau. Khi dau ha tim duoc két dong
bang nigari thi c6 kha nang chiu do ctmg thap
nhat (13,06 N) va cao nhat 1a khi dau hii tim duoc
tao dong bang CaSO, (16,15 N). Nguyén nhan 1a
do céac chat tao dong c6 kha nang dong tu khac
nhau. CaSO, c6 kha nang tao ciu tric mang luéi
gel protein cao hon, cac phan t protein xich lai
gan nhau hon va chit hon, do d6 loai cac phan tt
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nuoc tach ra khéi mang ludi gel nhiéu hon, mat
nuoc trong qua trinh dong tu. Nguoc lai, khi két
tiia bang phuong phap axit thi c6 xu huéng két ttia
cac protein & phan doan 7S nhiéu hon, c6 khoi
lwong phan t thap hon, vi vay ma cé kha ning gitr
nudc tot hon. So sanh kha niang két taa va gitt
nudc cia CaSO, va nigari (MgCl,) thi Mg* sé tot
hon Ca* va CI sé t6t hon SO,?, vi vdy ma kha nang
gitt nudc, hiéu suat thu héi ctia dau ha két tha
bang nigari sé nhiéu hon so voi CaSO, dan dén
kha nang chiu do cing ctia nigari sé kém hon so
voi CaS0,.

Khi nghién ctru kha nang két tia protein cta
dau hit bang axit citric va mudi magie (MgSO,)
cho thay, kha nang giit &m cua dau hi duoc tao
dong bing mudi magie sé cao hon so voi axit
citric, do mudi magie da phan sé két ta protein cé
phan doan 11S (ning hon va giit nuéc tot hon).
Qua trinh tao dong ctia mudi canxi sé cho dau hii
c6 cau truc tho, nhiéu 16 réng lon dan dén hinh
thanh cau trac cing va kho [11, 12].

Két qua & hinh 2 con cho thdy, ti lé b sung
chat tao dong khac nhau ciing 1am anh huéng dén

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 6/2024



KHOA HOC CONG NGHE

tinh chat co ly cia du hit tim. Do 4m cta san
phdm c6 xu huong ting theo nong do bé sung tir
0,1 — 0,4%. Khi dau hii tim duoc dong tu véi nong
do chat tao dong 0,1% thi do0 4m san phdm thap
nhat (69,45%) va cao nhat (74,16%) khi duoc dong
tu voi 0,4% chat tao dong. Tuy nhién, & nong do 0,2
va 0,3% thi do 4m cta dau hi tim khong c6 su khac
biét y nghia thong ké véi gia tri lan luot 1a 71,03 va
71,77%. Hiéu suat thu héi ciing c6 xu huéng ting
theo ti 1é bé sung. Khi b6 sung nong do 0,4% thi
hiéu suat thu héi dau ha tim dat cao nhat
(253,47%) va giam dan & cac néng do thap hon, dat
thap nhat khi dong tu & 0,1% (225,98%). Bén canh
d0, kha nang chiu do cing ctia dau ha ciling tang
déan khi tang nong do chat tao dong. Do ctimg cta
san pham dat cao nhat khi b6 sung 0,4% chat tao
dong va thap nhat 1a 0,1%. Két qua nay c6 duogc 1a
do khi & ndong do chat tao dong thap, cau truc gel
hinh thanh yéu, tho, khong lién tuc va co nhiéu 16
rong dan dén tinh chat co ly thap. Tuy nhién, khi
ting nong do chat tao dong lén thi cac lién két
cation — protein, lien két hydro duoc hinh thanh
chat che hon, kich thuoc cac 16 rong co xu huong
nho lai va déng déu hon 1a tang tinh chat co'ly cta
dau hi. Nhung néu nong do chat tao dong qua
cao, sé dan dén cdu trdc xop, hinh thanh nhiéu
lien két chéo, lam giam tinh chat co ly cta dau hi.
Nghién ctru anh hudng cta nong do CaSO,
(0,2 - 0,5% w/v) dén tinh chat co ly cta dau hii.
Két qua nghién citu cho thdy, & nong do thap, cau
trac dau ha sé tho, lien két khong lién tuc, co
nhiéu 16 rong va dé dang bi tach nudc. Cac tinh
chit nay dan duoc cai thién khi ting néng do chat
tao dong lén. Tuy nhién, khi nong do6 ting lén 0,5%
thi cau trac dau hit qua xdp, ciu tric gel khong
déu va khong min. Theo Kao va cs (2021), khi
néong d6 canxi thdp, lién két gitra ion canxi va
protein khong da 16n dé lam cho cau truc gel vilng
chéc, dan dén cac protein khong dong tu duoc sé
theo nudc ép ra ngoai [12]. Nguoc lai, khi nong do
CaSO, tang qua cao, dan dén hinh thanh qua
nhiéu lién két ngang, dan dén ciu tric qua dac va
x6p, lam giam kha nang giir nudc va hiéu suat thu
héi gidm. Bén canh d6, nghién ctru cho rang, do
ctmg ctia dau hii sé ting theo néng do chat tao
dong. Tuy nhién, néu néong do chat tao dong bd

sung nhiéu, sé lam gidm cau trac, do 4m va kha
nang gitt nudc ctia san pham [13].

3.2. Anh huéng ciia loai va ndng @6 chét tao
dong dén ham luong protein va lipid trong dau ha
bd sung KTL

Thanh phan dinh duong (protein va lipid) 1a
hai thanh phan quan trong trong cic san phim
lam tir dau nanh, dac biét 1a dau hia. Pam dau nanh
giap lam giam chat béo trung tinh & gan hodc mau
va ting cholesterol HDL. Tat ca cac té bao va mo
ctia con nguoi déu can c6 dam dé hoat dong va
dam dau nanh c6 thé dap tng duoc yéu cau cta co
thé [14]. Bén canh d6, phan 16n chat béo trong dau
nanh 1a béo chua bao hoa, rat tot cho co thé. Qua
trinh b6 sung KLT lam thay déi thanh phan cac
chit dinh dudng trong san phdm dau hi tim duoc
thé hién qua hinh 3.

Hinh 3 thé hién sy thay déi ham luong protein
va lipid theo loai va néng do chat tao dong khac
nhau trong qua trinh két tta dau ha tim. Theo do,
ham luong protein khi tao dong bang nigari sé cao
hon (13,92%) va khac biét y nghia thong keé so voi
hai chat tao dong con lai, lan luot la CaSO,
(11,77%) va acid citric (11,45%). Tuy nhién, ham
luong protein ctia dau hi tim duoc két tia bing
CaSO0, va acid citric khéng c6 s khac biét y nghia
thong keé. Két qua phan tich trén cé duogc 1a do cau
truc ctia dau hit vé co ban 1a su téng hop cua cac
protein. Méi chat tao dong sé cé co ché khac nhau.
bong tu bang acid thi theo phuong phap dang
dién, khi cang xa pI thi kha nang tao két thia cang
kém. Theo Dzikunoo va cs (2015), khi thém axit,
pH 4 ha xuong pH 3,93 lam cho ham lugng protein
giam tir 58,97% xuong 47,14% [11]. Bén canh do,
protein tich dién duong manh, lam tang luc didy
tinh dién va qua trinh hydrate hoa lam tang kha
nang hoa tan protein, dan dén két tiia kém. Nguoc
lai, khi tao két tiia protein bang cac mudi cation thi
MgCl, sé tao lien két voi protein tot hon so véi
CaS0O, dan dén lam tang ham luong protein. Thém
vao do, trong dau nanh c6 hon 40% la protein 11S,
dé dang lien két véi mudi magie hon, chinh vi vay
tang hiéu suat két dong hon so voi cac mudi khac
[15, 16].
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Hinh 3. Anh hudng ctia loai va ndng d6 chét tao dong dén ham luong
chit dinh dudmng trong dau hii tim

Két qua phan tich thong ké cho thay, ti 1é bd
sung cac chat tao dong khac nhau ciing anh huéng
dén ham luong protein ctia dau ha tim. Khi b6
sung & ti 1& 0,1%, ham luong protein dat thap
(12,51%). Khi tang néng d¢ chat tao dong tir 0,2 —
0,3% thi ham luong protein trong dau ha tim cé xu
huéng ting va dat cao nhat & ndéng do 0,2%
(13,19%). Tuy nhién, néu tiép tuc ting ndéng do
chat tao dong len 0,4% thi ham luong protein c6 xu
huéng gidm manh con 11,08%. Két qua nay phu
hop voi két qua nghién citu vé méi quan hé gitra
nong do chat tao dong va ham luong protein. Theo
d6, Wang va cs (2023) da khao sat cac loai chat tao
dong (canxi gluconate, kém gluconate va canxi
lactate) & cac nong do 1,88; 3,75; 7,50 g/L. Két qua
chi ra ring, c6 méi quan hé chit ché gitra chat tao
dong va ham luong cac chat két taa (phan lon 1a
protein). Khi tdng nong do chat tao dong thi ham
lwong cac chat két tha sé ting, gia tri pH sé gidm
dén vé pl cta protein dau nanh (4,5 - 5,5) dan dén
lam tang chat két tia. Cac chat tao déong gop phan
trung hoa cac dién tich am cua protein thong qua
cac lién két gitra cation — protein, 1am gidm luc ddy
tinh dien va tang lién két ky nuoc, hinh thanh cau
trac mang ba chiéu, thuc ddy nhanh qua trinh tao
gel [17].

Ham luong lipid cting cé su khac biét y nghia
thong ke gitta cac chat tao dong khac nhau. Theo
do6, ham luong lipid cao nhat (10,97%) khi st dung
CaSO0, va thap nhat (7,81%) khi stt dung axit citric.
Dau hit 1a san phdm duoc tao ra tir cac lien két
giita v6i protein, hinh thanh nén mang cau trac va
ciu trdc mang nay anh hudng rat lon dén chat
luong dau hia. Mot so6 chat tao dong cé thé lam
giam dang ké kha nang lién két gifra chat béo vao
mang ludi protein hinh thanh trong qua trinh dong
tu. Quy trinh san xudt dau hit st dung chat tao
dong CaSO, sé gitr dugc ham luong lipid trong dau
hii t6t hon so véi MgCl, va thap nhat 1a axit citric
[18, 19].

Néng d6 chat tao dong c6 anh hudéng dén ham
lIuong lipid trong dau hi tim. Cu thé, & nong do tir
0,1 - 0,3% chat tao dong thi khong cé su khac biét
y nghia thong ké ham luong chit béo trong cac
mau nghién ctru. Tuy nhién, ham luong chat béo
sé giam khi tang ti 1é chat tao dong lén 0,4%
(8,40%). Theo Jayasena va cs (2014); Cai va Chang
(1998), ham luong chat béo trong dau ha phu
thuoc khong bi &nh huéng nhiéu béi chat két taa.
Tuy nhién, néu noéng do chat két tta ting cao, sé
lam giam ham luong chat béo trong dau hi [1, 16].
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3.3. Anh huéng ctia loai va néng d6 chat tao
dong dén mau sic ctia dau hit bé sung KLT

Mau sac 1a moét chi tiéu quan trong danh gia
tinh chat cAm quan cta thuc phdm. San phdm co
mau sic dic trung, bit mat gop phan nang cao gia
tri ctia thuc phdm. Dai véi san phdm dau hi tim,
mau tim dic trung cia KLT duwoc xuat hién &
cuong do mau khac nhau phu thudc vao dang va ti
lé b6 sung KLT duoc trinh bay & bang 1.

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. Két qua & bang 1 cho thay, & cac néng do khac
nhau cta cung mot chat tao dong co6 sy khac biét y
nghia théng ke vé do sang tir 0,1 — 0,4% d6i voi
nigari va CaS0,. D6i vdi axit citric thi d¢ sang cta
mau khong c6 su khac biét y nghia thong ké giita
cac néng do chat tao dong, nhung khi so sanh
cung mot nong do cta cac chat tao dong khac
nhau thi cé su khac biét y nghia thong ké giita axit
citric v6i nigari va CaSO,. Theo d6, mau thi
nghiém duoc tao dong bing axit citric c6 mau sic
sang hon so véi hai chat tao dong con lai.

Béng 1. Anh hudng ciia loai va ndng @6 chét tao dong dén su thay déi mau sic dau hi tim

Loai chat tao dong Mau sic

Nigari L* a* b*
0,1 68,37 +0,72 8,822 10,10 3,22™+0,14
0,2 70,24 *® £ 0,61 8,70+ 0,21 3,60 ™ +0,23
0,3 69,14 ™ + 0,70 8,73+ 021 3,29 ™+ 0,09
0,4 68,07 2+ 0,51 9,22%+0,19 3,18+ 0,21

CaSO,
0,1 67,63 +0,28 8,63™C+0,10 3,50 ™+ 0,10
0,2 69,11 °® £ 0,63 8,80 ™5 +0,17 3,88 ™ +0,05
0,3 69,01 B+ 0,45 8,76 "5+ 0,15 3,61 ™+0,07
0,4 68,51 P 1+ (0,94 8,90 "B+ 0,24 3,38™+0,11

Axit citric

0,1 78,74 ™4 + 0,95 10,60 ¥ £ 0,06 3,57™+0,12
0,2 79,05 ™A+ 0,74 11,04 2 £ 0,63 3,86 ™+0,12
0,3 79,22 ™2 10,61 11,54 %% £ 0,17 3,71 ™+ 0,42
0,4 78,94 ™A + 0,50 11,84 + 0,80 3,33 ™+0,05

Ghi chu: Cic ky tir viét thuong (a-b), (o-p) va (xy) trong cung mot cot thé hién s khac biét co y
nghia cua tung nong do cia cung mot loai chat tao dong. Cic ky tir viét in hoa (A-C) thé hién sur khdc
biét co y nghia cua cung mot néng do cua cdc chat tao dong khic nhau. ns — khong co sur khac biét y

nghia thong ké.

Gia tri a* duoc biéu thi cho day mau thay ddi
tir dd (+a) dén xanh 14 (-a). Gia tri a* ctia dau hi
tim c6 xu huéng ting theo ti 1é bd sung doi voi
niagri va axit citric. Tuy nhién, sy khac biét nay
khong thé hién ré. Cu thé, khi st dung nigari, gia
tri a* khong c6 su khac biét y nghia thong ké tu
noéng do 0,1 — 0,3%, nhung & 0,4% thi cé su khac
biét y nghia thong ké va dat cao nhat voi gia tri
9,22. Cung xu huéng, axit citric khi dugc st dung
tao dong thi néng do cao (0,4%) sé cho gia tri a*
cao nhat, khac biét y nghia thong ké so voi cac
néng do con lai va thdp nhat 1a néng do 0,1%.
Nguoc lai CaSO,, néong do tao dong tir 0,1 — 0,4%
thi gi4 tri a* khong co6 su khac biét y nghia thong
ke.

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 hit tim cho thay, khong c6 su
khac biet y nghia thong ké gia tri b* khi stt dung
cac chat tao dong khac nhau & cac nong do khac
nhau ttr 0,1 — 0,4%.

Bang 1 cho thdy, mau sic ctia dau hi tim co
su thay d6i theo loai va ndng do chat tao dong theo
phuong phap xac dinh mau Lab. Tuy nhién, mic
do thay déi phan 16n 1a do sang gia tri L* va mau
do a*. Theo do, khi dau hit duoc két tda bang acid
citric mau siac c6 xu huéng sang mau hon, mau
tim ctia KLT c6 xu huong chuyén vé mau do6 nhat,
la gia tang do sang cta san phdm. Bén canh do,
mau tim ctia KLT c¢6 xu huoéng chuyén thanh mau
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dé khi dau hit duoc két tia bang axit citric va dau
hii két tda bang nigari va CaSO, thi van giit duoc
mau tim gan nhu giong nhau. Dan dén gia tri a*
cua axit citric cao hon so v6i nigari va CaSO,. Gia
tri L* ctia mau thi nghiém gin nhu khong co6 sy
thay d6i theo phuong phap so mau Lab.

Noéng do chat tao dong ciing anh huéng dén
gi4 tri mau sic ctia san phadm phu thuoc vao kha
ning két tda va kha ning gilt nuéc ctia néng do
chat tao dong st dung. Theo do, khi st dung cac
chat tao dong, néng do c6 anh huéng 16n dén kha
ning doéng tu dau ha. Chinh vi vdy ma do sing va
mau do ctia cac mau thi nghiém ciing khac nhau.

Nghién ctru anh huéng cda loai va nong do
chat tao dong dén mau cua dau hi dau den cho
thdy, néong do chat tao dong khong anh huéng 16n
dén mau sic cta san phdm dau hia dau den, dic
biét 1a gia tri do sang L*. Nhung khi két tta bing
cac mudi Mg® va Ca* c6 kha nang lam ting mau
nau cua duong va axit amin. Day c6 thé 1a nguyén
nhan lam cho dau bé sung KLT khi st dung nigari
va CaSO, & nong do 3 va 4% co xu huong dam mau
hon (L* gidm) so voi nong do 1 va 2% [20].

4. KET LUAN

Loai va néng do chat tao dong khac nhau co
anh hudéng manh mé dén su thay ddi tinh chat co
ly, thanh phan dinh duong ctia dau ha tim. Nigari
la chat tao dong phu hop nhat bé sung vao quy
trinh san xuat dau hi tim & nong do 0,2% (w/v).
Vi loai va nong do chat tao dong nay, dau hi tim
gitr duoc gia tri dinh duong cao (d0 4m 74,2%; ham
lwong protein 14,99%; ham luong lipid 8,94%), tinh
chat co ly phtt hop cho san phidm dau hi tim (kha
nang git nudc 4,78 g nudc/g protein; do cimg
12,59 N va hiéu suat thu hoi 266,92%).

TAI LIEU THAM KHAO

1. Jayasena, V., Tah, W. Y. & Nasar-Abbas, S.
M. (2014). Effect of coagulant type and
concentration on the yield and quality of soy-lupin
tofu. Quality Assurance and Safety of Crops &
Foods, 6(2): 159 - 166.

2. Inggrid, M. & Hananjay, N. (2020). The
Effect of Salt-GDL Coagulant and Temperature on
Tofu Quality. International Conference on
Chemical Engineering UNPAR, Series: Materials
Science and  Engineering, 742, 1- 6.
doi:10.1088/1757-899X/742/1/012028.

3. Zhao, N., Wy, J., Geng, X., Wang, C., Wu,
T., Liu, R, Sui, W. & Zhang, M. (2023). Gelation
mechanism of high soluble dietary fiber okara-egg
tofu induced by combined treatment of steam
explosion and enzymatic hydrolysis. Food
Hydrocolloids, 140, 1 - 8.
https://doi.org/10.1016/j.foodhyd.2023.108602.

4. Nguyén Duy Tan, Vo Thi Xuan Tuyén va
Pham Duy Phuong (2018). Nghién cttu nang cao
chat luong dinh dudng va gia tri cdm quan cho dau
hii miéng truyén thong. 7ap chi Dinh duong va
Thuc phadm, 14(5), 66 - 76 .

5. H6 Thanh Tham va Mai Truong Hong Hanh
(2020). Nang suat va thanh phan hoéa hoc cta day
va cd khoai lang phu phdm lam thic an cho gia
suc, gia cam tai huyén Binh Tan, tinh Vinh Long.
Tap chi Khoa hoc, Truong Pai hoc Cin Tho,
56(5B), 87 - 92. DOI:10.22144/ctu.jvn.2020.116

6. Tiéu chudn Quéc gia TCVN 9706:2013 (ISO
711:1985). Ngit coc va san phdm ngii coc — Xac
dinh do6 4m - Phuong phap chuén co ban.

7. Tieu chudn Quéc gia TCVN 8125:2015 (ISO
20483:2013). Ngi1 coc va dau d6 - Xac dinh ham
luwong nito va tinh ham luong protein tho - Phuong
phap Kjeldahl.

8. Tiéu chudn Quéc gia TCVN 10730:2015. San
phidm cacao — Xac dinh ham luong chat béo -
Phuong phap chiét Soxhlet.

9. Ullah, I, Hu, Y., You, J., Yin, T., Xiong, S. &
Din ZLiu, R. (2019). Influence of okara dietary
fiber with varying particle sizes on gelling
properties, water state and microstructure of tofu
gel. Food Hydrocoll, 89, 512 — 522.

10. Zhang, P. P, Hu, T., Feng, S. L., Xu, Q.,
Zheng, T., Zhou, M., Chu, M. X., X, Huang, X,, Lu,
X., Pan, S., Li-Chan, E. C. Y., Hu, H. (2016). Effect
of high intensity ultrasound on transglutaminase-
catalyzed soy protein isolate cold set gel
Ultrasonics Sonochemistry, 29, 380 — 387.

11. Dzikunoo, J., Ayernor, G. S. & Saalia, F. K.
(2015). Effect of Methods of Extraction on
Physicochemical Properties of Soy Proteins
(Tofu). American Journal of Food Science and
Nutrition Research, 2(5): 138 — 144.

12. Kao, F. J., Su, N. W. & Lee, M. H. (2021).
Effect of Canxium Sulfate Concentration in

50 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 6/2024



KHOA HOC CONG NGHE

Soymilk on the Microstructure of Firm Tofu and
the Protein Constitutions in Tofu Whey. Journal of
Agricultural and Food Chemistry, 51, 6211 — 6216.

13. D6 Mai Nguyén Phuong (2017). Anh hudng
cua chat keo tu dén dic tinh dong tu protein cua
dung dich sita dju nanh 7%. Ky yéu ky niém 35 nam
thanh 1ap Truong Dai hoc Cong nghiép Thuc phim
thanh pho H6 Chi Minh, 143 — 149.

14. Aulia, R., Amanah, H. Z., Lee, H., Kim, M.
S., Baek, 1., Qin, J. & Cho, B. K. (2023). Protein
and lipid content estimation in soybeans using
Raman hyperspectral imaging. Frontiers in Plant
Science, 14: 1167139.
doi: 10.3389/1pls.2023.1167139.

15. Guan, X., Zhong, X,, Lu, Y., Du, X,, Jia, R,,
Li. H. & Zhang, M. (2021). Changes of Soybean
Protein during Tofu Processing. Multidisciplinary
Digital Publishing Institute — Food, 10: 1594, 1 —
16. https://doi.org/10.3390/foods10071594.

16. Cai, T. D. & Chang, K C. (1998).
Characteristics of production scale tofu as affected
by soymilk coagulation method: propeller blade

size, mixing time and coagulant concentration.
Food Research International, 31(4), 289 — 295.

17. Wang, B., Wang, Q., Wang, B., Wang, S.,
Zhang, Y. & Zhao, D. (2023). From Soybeans to
Tofu: The Underlying Chemistry. Journal of
Chemical Education, 100(9), 3724 — 3730.

18. Yakubu, N. & Amuzat, A. O. (2012). Effects
of Different Types of Coagulants on the Nutritional
Quality Tofu Produced in the Northern Part of
Nigeria. World Journal of Dairy & Food Sciences,
72): 135 141. DOLI:
10.5829/idosi.wjdfs.2012.7.2.1106.

19. Parmar, J., Sharma, H. R. & Verma, R.
(2007). Effect of source and coagulants on the
physico-chemical and organoleptic evaluation of
soy tofu. Journal of Dairying, Foods and Home
Sciences, 26(2): 69 - 74.

20. Yanti, R., Setyaningsih, W., Triwitono, P. &
Yuniansyah, R. (2022). Effect of different
coagulants and various concentrations on quality
of jack bean tofu. Journal of Applied Agricultural
Science and Technology, 6(1): 1 - 10.

EFFECTS OF TYPES AND CONCENTRATION OF COAGULANT
ON THE QUALITY OF PURPLE TOFU

Tran Minh Phuc!, Do Thi Tuyet Nhung?,
Duong Thi Phuong Lien3, Ha Thanh Toan?

! Faculty of Applied Biological Sciences, Vinh Long University of Technology Education

?Can Tho University of Technology

?Institute of Food and Biotechnology, Can Tho University
Summary

The study was conducted to determine the influence of coagulants on the quality of purple sweet
potato into tofu. Through changes in physicochemical properties (cohesiveness, water holding
capacity, recovery yield, Lab color), as well as nutritional composition (moisture content, total
protein content and total lipid content), the study examined the effects of different types of
coagulants (nigari, canxium sulfate and citric acid) at different concentrations (0.1; 0.2; 0.3 and
0.4% w/v) on the quality of purple tofu. The results of the investigation showed that using 0.2%
nigari as a coagulant would preserve the highest quality when adding purple sweet potatoes into
the tofu production process. With regard to moisture content (74.2%), protein content (14.99%),
lipid content (8.94%), cohesiveness (12.59 N), water holding capacity (4.78 g water/g protein),
recovery yield (266.92%) and color values L* (70.24); a* (7.70); b* (3.6).

Keywords: Coagulants, purple sweet potato, tofi.
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