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Development of Antioxidant Light Food Chiba Tofu and Its Storage Quality

ZHAQO Ju-yang, SUN Xin-meng, YUAN Hui-ping, XIONG Ting

(College of Tourism and Cuisine, Harbin University of Commerce, Harbin 150030, China)

ABSTRACT: The effects of different catechins on the quality of light Chiba tofu during storage were studied to provide
experimental data and a theoretical basis for the development of light Chiba tofu. The texture characteristics, color dif-
ference, thiobarbituric acid value, peroxide value and sensory quality of light Chiba tofu were measured under different
storage times (0, 1, 3, 5 and 7 days). The effects of catechin addition on the quality and antioxidant effect of light Chiba
tofu were analyzed. The results showed that with the increase of storage time, the hardness and chewability of light eating
Chiba tofu increased, and the viscosity and elasticity decreased; L' and & showed an upward trend, and b showed a
downward trend; The addition of catechin can slow down the increase of POV and TBARS. Based on the experimental
results of physical and chemical indexes and sensory indexes, it is concluded that the product has a better antioxidant ef-
fect and higher sensory score when the addition of catechin is 0.03%. Therefore, the addition of catechin can effectively
improve the storage period of light Chiba tofu and improve its storage quality.
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AR, FREre st T, HEA MR .
PRI 0, SRS A, B I nT LA
AR H TR R, ARSI 09D, A
TR E R A B . R AR EEa .
G B kB RED HhERBaEERE
T TE PR AR AR A i L R R i T T A —
WE. BAr, BEUEEMFEAUE. SR%. W
22 AN T e AR A S, A
F RS A0 B, R A R IR T A ey S ELAK
B TR FL o AT S F R R, JF IR R
BET S KRS E &M ( Soybean Protein
Isolate, SPI ) % 45 & B e filf( Glutamine Transaminase,
TG ). TEFZFHIHE. SPI £esdhndds, 401N £ ket
e, HKEHRE, SEEERER, BERE
TG FEOOER ., TR T X ER e 09 = HE 35 11 I 5 45
Fy, L SR T SRR T R
E T L S A AL, R S AR
fb, nar7 280 K R 2 5, JEmisEne SPI Y EE I
FEtEMEE T 2Ry .

ILFEE R ERgmN 2, HbtEibagh
Haa™, fEfrasiskrh W E . WA A,
I AGE o JL A% 3 AT L0 ¥ R 55 B PR AR I WA N 1
B E AL ARUE SRS IF HA SR 6 Y R
b, BEITit e B, L& ol LAk R 1 S AL B A7 7
TS EAY s 2 S SBR[ B i, s R
A B L2 7 vT LA S R G RO T A SR L A
WFae 2], JL3c 2 ATkl G 2L AE S in v A Bl S vl
B EAT, LA N S S A g
i, el B L EALRE A LS E" TR
T-ol G rh ik ) O M () 2 6 T 0 SR A
Fifk . a2, L BAE(E ( Peroxide Value, POV ),
A% L b2 {H ( Thiobarbituric Acid Reactive Sub-
stances, TBARS ), LA IFBEIA ] A4 88 B 9P 4, 4558
JL2 3 0 AN (R e 300 £ T o R S ), L3
BEAC T o0 2 i py BT AR, SRR b AR AR T
I FR A AR

1 %

1.1 #rEFnf 7
TR WL 1.
1.2 L8
FE AL 2.
1.3 FHik
131 BETHEEHMERE

i T o SRS TR S ik,
80 mL 7K A 5 g FKTERI A 15 g SPI, JHR G195,

&1 ZRAFERREA

Tab.1 Test materials and reagents

[ ) ali [ HrE T #
ILF#E >98% AR 4 4 W)
KEAFEEN  =98% (5 0 1D 2 k) 5 A B 2 A
kK B MR AR AR K SR Ak
o - 15 T 5% HLU A A S R A PR A )
TE ¥ >98% M AR B A PR A A
2 = ks
e T R vy
TBA VIR iTEdl 10 I B W Sl R
gt T LR b R R
ihig A1 4T 4l P
=HmE Arfiral RIS fE AR A ]
. _ DT A b 2 iR L
ERRA: Sag Il HEA T
F i arfral KB E FR A TATIR A A
. PaeE SRR A S n ik
- ili
AL A4 4k HBA T
. . DT T PO T 2 i)
T . e SR AT
A aptral JCENT R ks A PR
i A P artiral REtTT e R e T TR
i Ik aptiral bR S b R A R 4 )
F2 LIR{UEE
Tah.2 Test apparatus
14 BS G il I 4
CERS R N ID200-3 e A P AT B 2 )
BHI{  TMS-Touch 250N <1 Foed Technology
Corporation
A i o CM-600d H At -k Ffig ik
F I L T18DS25 A IKA
RS VORTEX 3 fiE IKA
BN AT PR T8 B = (LR
i L HI8S0R 4o 41 B ]
e dh o] L4y g B =
R UV-800 AT AT PR 4 7
GIRLR R RIN . FoHi FE Hr A
e DK-95-11 A
[E AR e s & 1 RH B 5025 [ IKA

P AA 0.12 g TG M, HEFE2 min; IIAEAY K
i, ik, IFEREEE | min, SRR, Ko/
S A A Ak TR A b R R I A TR R AL 4 3R
(0.01%~0.05% ), B} 0.002~0.01 g JLAEE. $L 54, fif
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FERA], LAASHRINLAS & A A BA A I 5 3804
FAE A FC A L, R i T AR s, A VK (18 °C)
PR 10 h, “FRFEER; EERGHGE . PEAEE 40 min,
TR EG RS IR, SR TKIRTE 4 °CTF ¥4 .
1.3.2 J&#

e TnodEmEERER, W 10 mmx
30 mm=30 mm HARAYE, FERCEEREN L. RH
TPA LA, WEHAE N 4 mm/s, FHRIEER
20 mm, “EEEH 30%, FH PS03k, MUIHSE
823 WER.
1.3.3 fa%

T oS EES, W 10 mm=30 mmx
30 mm JEARAY e, F 8 2200 E T 00 8 Y S BE A
(L"), 20l (a" ), HEE(E (7)), B EEG I3 4~
(O RTINS B R B0
134 THEUME

A (POV) WIS I8 Varelzis 1
908 fF 2 g BESRRINAL 15 mL S {5/ B ((RRLLE
Fr2oc 1) i, 7R 11 000 v/min FEIE 308, BEIMA
3 mL AL 0.5%009 NaCl # i, 2.0 5 min, 5
War R IE . MW EHOHREL 5 mL BESY, 2RI
A 5 mL GO/ EUET . 25 pL Fe' B TR
25uL W R EE W . BAYS R AER T LK
5 min, SRISTE 500 nm AW E UG IE L DL IRV H;
PERRIEMZR (1=0.29250+0.0160, R*=0.999 ),

1.3.5 WM B ZEE

PR E 2 ( TBARS ) & M8 &%V
FEWGE . FREC0.5 g FRAR, FEFEARTIIAC 3 mL @A
MU 2/ 17 mL = REW ., IR TE
B ACE P R 30 min. FRREMIEAE . B S mL FEGL S
S mL FEGERGR S, S5 B00 10 min (3 000 r/min ),
2650, 7F 532 nm b HWoeM . mftet
T2 W LA B T 500G AL R O R P Y B B
(mg) P15, W= (1),

Vigars = Ass2/m*9.48 (1)

AA . Vipars MELACE HZREEH, meke; Asn
RO m MBS AR, g5 9.48 R HL.
1.3.6 BEEIEM

W T 0 GRS R TGS 30 min J5 U1 3648,
AT E T - T AR 2 B9t B3 E T it
DB 10 AT RN (5B s ), &
% GB2712—2014 { EaEFERHE Sflah ), F
1 5 % Bt AL £ 05 9 0 A T A VA A IR S A Y
s I LSRR T, PR ERfE L 3.

1.4 HIEAES5EE

K Statistix 8.0 FF o 8dEaY B E M, WA
Sigmaplot 11.0 FfFEf 7 e B0 R A B i
P2z A s,

2 HER59HH
21 JIFEFMENERTRE BTN
6] J52 44 47 14 B9 32 i)

oF ) R i e 1 T O O R HURCE
WY o A M . R ), R T U S Y R R
PEAE (b DL 22 4, BEE RO ] (Y SE4 , TE FE I0E 44
P RL B 1 TR A, e B MR RS BT B
e FEICEIE, SPI EASSE S FIEEMES
B g e ST, WCTI B K T T T Y R RE RELGRA: L A
3 0], 0 T B LA 22 A B 5 B SRR S T A
#OBENN LR FE LA EEEA G FOE-. i
JLZ 26 TR b A0 38 K, 38 3k I P T sl H At A | 4 1
R T R R AT LA E S E A Tk
FEGE S, FHOLREREHG N . T o1 TR R RE A A0
SEPHEOL DR £, HAE A AR R . fE 4]
MW, E LA E AR ECN 0.03%, Tt R RT
FEELH O AR e A, BRESE b SRR R
PO AR A, S BH RS ik A 2 A A ELAE T,
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Tab.3 Sensory evaluation criteria of light food chiba tofu

PR B i (204) R (20 4) AU (20 43) M (20 45 ) (20 40 )
REAMRNE HANRMMENR HARMHE A8 OH. e, SIAHYHME
£ (15~204p) sFlp@, &4k, EETEREA e, LR g
WiF 2T
Mg o) B B EITERISRIESLEF, 7 R A, B, OEE . B3 Ay AL
— R 8~154F)  #, MEAERE B 2 R TR R — M B, 25 e B
T 45 4 iS5 20
FAZMO, BOREA, SRS EEWORE, M. WRXEs LAY,
% (1-84r)  BFRHAHS BT fi SRR L 55 P HL A
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o2 (i 25 1 A A A S L, (S T 0 SR Yk
A, dnMLAL L A A A A e, el A
P EE 2 S O AR i TR A
(i) B AR (], B A0 L2 £ R 5R £ T- 00 S0 i B d ik
e a B L ( P<0.05 ), FEMIAE SR = T LR
T B LS 3ok O T T S Y R R, i
B H

22 JLFERMEMERT01EE R
] £ 2= B S 00

JUZREA B B R0 6, 78R = h 2 50
7 AR By R, TS I 0 R Y R
BE, P EIE R T A . A e
Wi LERMEE T USRI R L o b
(AR O 5. BEE RN ] Ay EE S, 2% ab 7
MEBE T GE L a8 E TR0 P<0.05).
T IR ) K 2 S B R AR S R B A LA
Fif, ELBif A5 TE7 S0 ) Y B4, FE LR R IR A A

0.03%M, L EFFIRATEREEE/, RIS &L
BN IELE (R AYRRIE, SPhr b Fa e MY (3%, X
L5 el S POV 9 o ok 7 AR M 4 Wb T AU A B )
i LRSS e —8. mTIILRZEA S EG, HS
K, R 5 A A YL AR B e (2 R,
TEEEM TILEENRE T 0T EE o iR
T R (] Y SE S, Ehn T LS K A b B o fEF FES
FIRT A, b {1 i 257 00585 0 1o 1] 11 2 4 1) 5L R IR 434 K
R, PRI B P, JLAS F B B B A A At 2%
TR T OGS R AR, AFPEL L. o . b{HAY
AR A RE U 40T IR, F I L% 3 0T LA S0
e T 0L LI R B,
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8] 3 4k #0181 82 i
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Tab.4 Effect of catechin addition on texture characteristics of light-eating tofu

JL2E F I 8%
fibn I ) /d o B
0.01 0.02 0.03 0.04 0.05
0 9.31+0.05° 9.32+0.07° 9.30£0.02° 9.20:0.09° 9.20+0.10° 9.28+0.02°
1 9.62+0.04" 9.52+0.95" 9.43+0.04" 9.38+0.02° 9.36+0.05" 9.32+0.05"
(535S 3 10.3540.05° 9.87+0.07° 9.80+0.06° 9.63£0.03 9.82+0.04° 9.7140.07°
5 10.81£0.03°  10.59+0.03"  10.5120.04°  10.03:0.03"  10.36£0.06"  10.48+0.04°
7 11.10+0.02°  10.88+0.03°  10.83=0.05°  10.34=0.05°  10.47+£0.05°  10.52+0.07°
0 4.48+0.04° 4.51+0.04° 4.50=0.11° 4.47£0.04° 4,50+0.02° 4,52+0.02°
1 4,78+0.03" 473+0.05° 4.75+0.04° 4.62+0.03" 4.76+0.05" 4.65+0.03"
IR 3 4.97+0.02° 4.90+0.03¢ 4.84£0.03° 4.81£0.04° 4.81+0.02¢ 4.8240.03¢
5 5.35+0.06¢ 5.2340.04° 5.16+0.02¢ 5.0240.02¢ 5.07£0.03¢ 5.07+0.01"
7 5.73+0.04° 5.63+0.03° 5.48£0.02° 5.33£0.05° 5.40+0,05° 5.35+0.04°
0 3.96+0.01° 3.97+0.01° 3.97£0.02° 4.01£0.01° 4.01+0.01" 3.99+0.01°
1 3.65+0.01" 3.65+0.05" 3.70+£0.02" 3.82+0.03" 3.82+0.04" 3.89+0.02"
Ji Bk 3 3.44+0.03° 3.50+0.09° 3.5540.05° 3.60£0,02¢ 3.61+0.03° 3.71+0.04°
5 3.16+0.04" 3.14+0.05" 3.2540.02" 3.33+0.04° 3.33£0,02° 3.30+0,02°
7 2.83+0.03° 2.93+0,02° 3.04£0.06° 3.17£0.03° 3.16+0.01° 3.14+0.03¢
0 3.45+0.02° 3.43+0.01° 3.43£0.02° 3.45+0.02° 3.41+0,02° 3.42+0.01°
1 3.2540.02" 3.28+0.01° 3.3240.03" 3.34+0.01° 3.26:0.02" 3.28+0.02"
Fifk 3 3.02+0.02° 3.20+0.02° 3.16£0.01° 3.23£0.02° 3.1940.02° 3.16£0.02°
5 2.78+0.03¢ 3.02+0.03° 3.06+0.02 3.10+0.02° 3.06+0,02° 3.04+0.02¢
7 2.63+0.04° 2.72+0.02° 2.8420.04° 2.86=0.02° 2.80+0,02° 2.8140.03°

{2 a—e Row o] — b FELLE A [w] 0 EAT 0] 49 52 3 M2 R ( P<0.05)
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Tab.5 Effect of catechin addition on color difference of light food chiba tofu during storage
JLFRE B HU%
I E Faglisk|
0.01 0.02 0.03 0.04 0.05

0 66.98+0.27"  65.35+1.00°  63.49:1.33"  63.54+1.03"  64.10:0.37"  64.55:0.72°
! 64.10£0.48"  63.76£0.95"  63.05£1.38°  62.70+1.11"  63.39+0.89"  63.10+0.46

L 3 57.37+0.45°  58.68+0.78°  57.32+098°  58.83+0.74°  60.06=0.18°  60.07£0.57°
5 54.89+0.56" 554421207  56.442096"  56.00:2.19'  56.31:1.60°  57.81+0.49
7 53.64+0.27°  53.64+1.13°  53.66=0.96°  55.49+0.51°  55.24x0.75°  55.87£0.58°
0 3.08+0.05" 3.56+0.27" 3.46+0.06" 3.71+0.04° 3.85+0.09" 4.09+0.04°
1 2.71£0.04° 3.13+0.09" 3.16+0.08" 3.5240.04" 3.6340.04" 3.834£0.05"

a 3 2.48+0.05° 2.66+0.13° 2.8420.08° 3.24+0.05° 3.43+0.04¢ 3.5420.04°
5 1.98+0.04¢ 2.46+0.07¢ 2.62+0.054 2.88+0.07¢ 3.27+0.094 3.34+0.06
7 1.70+0.02° 2.19+0.01° 2.44£0.,06° 2.70+0.06° 2.91+0,05° 3.16£0.06°
0 12.64+0.07* 12.47+0.09* 12.47£0.02° 12.40+0.04* 12.43£0.06* 12.38£0.03*
1 13.00+0,08" 13.1240.05"  13.06+0.06" 12.85+0,08" 12.70£0.07°  12.51+0.04

b’ 3 14.29+0.12° 13.99+0.06° 13.70=0.10° 13.49+0.05° 13.3420.04° 12.83+0.05°
5 15.41+0.22¢ 15.40+0.06" 14.90+0.10° 14.56+0.04" 14.13£0.02¢ 13.16+0.59¢
7 16.71+0.21° 16.37+0.06° 15.9220.03° 15.47+0.05° 14.90=0.06° 14.28+0.03°

i a—e F00 o] — Ak B L A5 A Rl RS DAY B E AR ( P<0.05)

IS o E AL (B A G O bh e (0 1T L e 72
HE 7= S BP0 SUAL R 1 AT, 454 b i
e (i X1 i 25 0 3K 6k [ 0 0 n i R E M (P <
0.05 ). Hepr, W BE2H iy ok Sk P R T O fih 45 4 7
4, WHAETENEILEENBET 0 E P

0.8

E 0.6 A
g
g 0.4
8
)
W
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TR fi) /d
B LA E d i X £ T o B ] i A
AR {1 1Y) B2 g

Fig.1 Effect of catechin addition on peroxide value of
light food chiba tofu during storage
it A—E Fomfal — 4 B A R IR ] 2 R B ( P<0.05 )
a—d R RN A L 2 R 8 E (P <005,

RE WG AL — g MmElE . SILAEEFEmEN
0.01%~0.03%M} , L EILE B dTh s, MILRER
i 0.03%0, b ZE R EHER. &
W 5 d i, LA EHARE TG ENELRE
HY SRS TP BR A, i T LS & 5 A K A By 2
e, LA B BT T b A AR S R AR
DINTIE TN T kA (e

24 JLERFMEXNERT T E NS
B8] % X 2 bt 22 BE {E A4 2 e

TERE R (bl B b, g AR E .
AT PR A R R R S, R I E R E e
P22 AL R B A T 0 S
I TR P Vigags (HAYZE (L WLPE 2, B35 00 RERS (] A4
SER, AFIEA T 0 G Vigars b T3 BE 45 B
( P<0.05), W] T ot LG EEHT 7 RAW Ak
el T G AIRILS Vipars 4 1.83 mg/kg, Wi E
855 KAFAXT IR (Y Vigars {H T3] 6.54 mg/kg, MR
HILZEZEHEME N 0.03%, 0.04%, 0.05%4h B0 1Y (4
T . BHE IR0, Vigars HEHR N, £
I LA 2 i i i eT LA 6 T 00 G 0 Sk, HLAE
G A 0.03%00F A3 5 I e
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Fig.2 Effect of catechin addition on thiobarbituric acid
value of light food chiba tofu
tE: A—F Fean [l — b L7 A [m] g 6] 22 7 1R
(P=0.05); a—d Far b0 #00H A 5 2h PR
HREF (P<005),

25 JFEFRMEXNERTE B
8] 2% B A for A 2 i

SRR S R LR O S T SN R
1.3.6 09 ik b AT EVEA, S5 AL 6. th 3 6 WAL,
B 5 AT (R A AEE G, 4% T 0L O A (i el X S0 3L
R RN S RS B 60 Sk R R TR A
S e A, LG R A Y R I i O SR A AL
G LRI A s SRS AR TR

th T L% 3 iY B S 1L A0 o8 4 ol A 3E 28 S Ry
Sk, AR RO R I ELA RE A e
S H AL Y e, AT SR £ T O AR
V) 747 € A0 T R S R B, T o S S Y
FUEG R, Iy, AR . fEm-@ntel 7d
A, ARERIILAE #E % T o S S PE A Ak,
0 G R R, R AR Y LR BN
ok 0.03%0f, SH AP, T 005 A
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Tab.6 Effect of catechin addition on sensory evaluation of light food chiba tofu during storage

I JL 3% 3 R A ar Eo
fibn I 1 fj /d B Bl
0.01 0.02 0.03 0.04 0.05
0 89.5240.62" 88.75+0.8° 88.79+0.77"  88.32+0.8% §7.63£0.07° 86.55+0.82"
& 1 85.97+0.50" 86.17+0.75" 87.39+0.34° 87.1140.82° 85.49+0.15" 84.51+0.64"
=
;; 3 79.0240.50°  79.74+0.25°  81.44+0.77°  82.62+0.82° £1.39+0.18° 79.17+0.60°
i 5 72.72+0.51°  73.98+0.63'  75.74=0.53%  75.32+0.25¢ 75.55+0.04" 74.78+0.66°
7 61.82+0.56°  64.90:0.48°  64.34+046°  66.23+0.76° 64.35+£0.95° 63.68+0.26°

fE: a—e 3o [ — 4k T 75 A () 0 R ) 09 B HE S R ( P=0L0S )

3 4HiE

SR ST L AT B R I T O R
(1 520, SC e S 90 S 7 0 A () 4 £ T o 1 1) o
PRt . s | bR et . O b R
i T SRR A, A S LA 3200 % I B A i 3 0 R
[ &% T T S 0 bR R L 5 0T B E R o] GE 2 e
FE . MEOGREAYIE . FRARH R . S, o a
L, T S AR S RN P 0 A A AR Y
PP fER . ML ERINE B 0.03%[F, LA
(R B A, FLIT VP 2l 5 0 B 04 19 Jin 2% o
FEAE. MEsr M oM B4 18, EHE LA il n &t
H0.03%, HHINART TIOE Y, PIRIERAER
£ 5 0 B R R A R T O S Y R

AALGESE R M & S A Fh2E, i n Sy T O SR T
b = SR A B A 4
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