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Quality Characteristics and Shelf-life of Tofu Coagulated by Fruie Juice of Pomegranate

Ji-Young Kim, Geum-Soon Park*

Dept. Food Science and Technology Catholic University of Daegu

Abstract

This study was investigated the utilization of pomegranate(P) as coagulants for tofu manufacture, the quality characteristics
and shelf-life of tofu made by P1(fruit juice of pomegranate 1%) and P2(fruit juice of pomegranate 2%) and P3(fruit juice of
pomegranate 3%) and PA4(fruit juice of pomegranate 4%) and P5(fruit juice of pomegranate 5%) were investigated and
compared to G.D.L(C). And also, total microbe and tatal acid of the tofu were determined during storage at 0C.

The results are summarized as follow P3(493.3g/500ml) compared to C(485a/500ml) showed the highest vield. Turbidity of
tofu was increased as the proportion of pomegranate was increased, while pH of tofu was increased as the proportion of

pomegranate was decreased. L*™** value of C tofu was highest, a

Kkk

value of tofu was increased as the proportion of

pomegranate was increased and b*** value of C tofu was higher than those of other tofus. The hardness of tofu coagulated with
pomegranate showed higher than that of coagulated G.D.L. The cohesiveness of P4, P5 showed higher than C tofu, but those
of other tofus showed lower than C tofu. The springiness of tofu showed in the order of P4>P5>C>P3>P2>P1, gumminess of
P5 tofu was highest. The Brittleness of tofu was increased as the proportion of pomegranate was increased. The pH value of
tofu coagulated with pomegranate increased during storage at 0°C. During the storage period of tofu, pH and total acid showed
a maximum change in C tofu. Generally the total plate counts of bacteria of all tofu increased during storage at 0°C, and those
of tofu with added pomegranate were shown to be lower than C tofu. The results of S.E.Miscanning electron microscopes), the
lower hardness showed the more soft and the smaller particle, The particle of C tofu was small and uniformity but the size of P4,
P5 tofu showed coarse. In the sensory evaluation of all tofu, sleekness, nutty, chewiness and smoothness, appearance and overall
quality was the highest in C tofu. In the sensory evaluation of tofus coagulated with pomegranate, overall quality was the highest

inP2.

Key Words : tofu, pomegranate, quality characteristics, shelf-life
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<Figure 1> Procedures of preparation for tofu
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<Figure 2> Yields of tofu coagulated by fruit juice of pomegranate
C : Control(GDL), P1 ; fruit juice of pomegranate 1%,
P2: fruit juice of pomegranate 2%, P3: fruit juice of
pomegranate 3%, P4: fruit juice of pomegranate 4%,
P5: fruit juice of pomegranate 5%
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<Table 1> Turbidity and pH of tofu coagulated by fruit juice of

pomegranate
Sampleb Turbidity pH
C 0.35£0.12¢2) 5.20%+0.00a
P1 0.54 +0.01bc 5.25+0.07a
P2 0.67+0.10b 5.17 £0.06ab
P3 0.76+0.00b 5.10£0.00b
P4 0.80+0.13b 4.93+0.06¢c
P5 1.18+£0.30a 5.00+0.00c
F-value 11.38** 1875

#p<0.01 **P<0.001

D C : Control(GDL), P1 : fruit juice of pomegranate 1%, P2: fruit
juice of pomegranate 2%, P3: fruit juice of pomegranate 3%, P4:
fruit juice of pomegranate 4%, P5: fruit juice of pomegranate 5%

2 a-c superscript letters indicate significant different at p=0.05
by Duncan’s multiple range test

b

MRFERY SAUSY ¥ MY 47

<Table 2> Color of tofu coagulated by fruit juice of pomegranate

SampleD L a b
C 84.4240.0022) 7.40+0.03¢ 11.55+0.012
P1 63.18+0.01d 835+0.02d 4.86+0.01d
P2 66.23+0.01> 9.43 +0.03¢ 3.99+0.03¢
P3 65.19£0.00¢ 9.22+0.06cd 5.1040.02d
P4 57.81+1.05¢ 10.35+0.93b 5.97 £0.24¢
P5 56.2640.02f 11.4240.052 7.51+3.81¢
F-value 1159.28"* 25,57+ 1690.18***
»*p<().001

D C : Control(GDL), P1 : fruit juice of pomegranate 1%, P2: fruit
juice of pomegranate 2%, P3: fruit juice of pomegranate 3%, P4:
fruit juice of pomegranate 4%, P5: fruit juice of pomegranate 5%

2) a-c superscript letters indicate significant different at p=0.05
by Duncan’s multiple range test
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<Table 3> Texture of tofu coagulated by fruit juice of pomegranate

Mechanical Properties

Samples!)

Hardness Cohesiveness Springiness Gumminess Brittleness

C 239309.64 + 80.87 +11.34ab 88.23 +8.23ab 34.17 £5.49 20,66 +8.10bc
14202.94¢

P1 231037.56+ 71.95+1.75¢ 73.94£3.70¢ 23.60+1.63¢ 20.24+2.594
3580.98¢

P2 266163.61+ 71.43£4.70¢ 81.73 +4.70b 22.814+2.19¢ 24.29+ 2.48cd
8520.79b

P3 287312.89+ 77.06%3.35b¢ 85.84 +6.544b 34.20+3.90b 28.72 +4.00bc
19408.012

P4 20552252+ 88.73£4.234 91.13£2.972 38.86 £ 4.343b 32.74+5.373b
6122.652

P5 3016831+ 87.78+5.98 90.56+£4.722 41.04 253 38.42+2.452
5361.192

F-value 36.41*** 8.10** 7.18** 22 .44+ 9.37**
**Pp<(.001

D C : Control(GDL), P1 : fruit juice of pomegranate 1%, P2: fruit juice of pomegranate 2%, P3: fruit juice of pomegranate 3%, P4: fruit juice
of pomegranate 4%, P5: fruit juice of pomegranate 5%
2 a-c superscript letters indicate significant different at p=0.05 by Duncan’s multiple range test
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<Figure 4> Changes in total acid of tofu coagulated fruit juice of
pomegranate
C : Control(GDL), P1 : fruit juice of pomegranate 1%,
P2: fruit juice of pomegranate 2%, P3: fruit juice of
pomegranate 3%, P4: fruit juice of pomegranate 4%,
P5: fruit juice of pomegranate 5%
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pomegranate3%, P4: fruit juice of pomegranate 4%,
P5: fruit juice of pomegranate 5%
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. Dt(sweet taste)e PHYPHPHPDPHCELR &
izl GDL H7F #3271 713 Weton A&8% 59
7F FEIF 4,898 THY wol ARG HVIE £R9 &)
& ©@oo] 7RG ALREY, 43S M7t £5o ©
4 "d2x3q 54 F 74 = (hardness)e
COP2)PPSPROPA-LE t2l GDL A7 F+77}
M UL ARE 2% H7 BRI 1 HE ooy A
2 Zbol oA AolE RHolx gokth M4
(chewiness) GDL 7} F87t 6.228 7} w3toH
Sl E ARG 2% F7F BRI P A Vet g
A4 (springness)> GDLA7} 87} 714 =4 vehst
ARE W 7R Fol 475 49 A7t =271 M3
& AFE sl AR F9Fl Aozt glitt.
Qrofl A9 mj118)e FE(smoothness)e WRFEA
GDL M7} #5871 6.892 7P #3tov H{F A7t &+
Bt 5 AR5 2% A7 F27F 5,892 &2 Heof ujF)
FREAY A74Y A=rt £4 v, $3
(cohesiveness)Z &7 GDL A7t T vl A&
A7 BRI w2 H4E B
(Figure & A7%E A7t 2 7R 7|3z2
9lel 713 = (appearance quality), &nl9] 7|3 E
_ _ _ _ (taste quality), B9 7|3 = (taste quality), A2 7]
<Figure 6> ?Scsalljr;r(u:gsozl;actron microscopic photograph of tofu 5% (texture quality), A8Hel 713 % (overall
C : Control(GDL), P1 : fruit juice of pomegranate 1%, quality)el ti3te] QDA profile® Wetd Atolct, 2|
P2: fruit juice of pomegranate 2%, P3: fruit juice of e 7|Z=(appearance quality)= GDL H7} FH7}
pomegranate 3%, P4: fruit juice of pomegranate 4%, 7 =T A 5E Ar REIAL RS 997t 5.44
P5: fruit juice of pomegranate 5% 2 7H E=qtom p 0010014 & Ql 2ol 7} 9leict. &
0)2] 7|3 % (flavor quality)® 2 GDL H7t T4
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<Table 4> Sensory evaluation of tobu coagulated by fruit juice of pomegranate

Sensory SamplesD Fovalue
Properties GC PC1 PC2 PC3 PC4 PC5
Appea  Sleekness 6.00+1.1222 244+1.13d 478+1.72b 3.56+0.88¢ 1.89+1.27d 1.44+0.53d  20.82**
rance color 1.00£0.00d 2.00+2.00¢ 2.67+£0.50¢ 3.890+0.33b 4.33+1.66P 6.67£0.500  64.38**
Flavor 4.11+1.362 4.11£1.362 4.2240.672 41114033 4.8940.602 44411012 0.91
Taste Nutty 4.89+2152 444+1.88b 400 2.24abc 2.78+1.39bc 222+1.39¢ 2.78£1.20bc 3.36*
Beany 3.67+1942 3.44+1.812 3.56+1.012 4.00£0.872 422+1.202 3.89+1452 0.38
Astringent  278+199%> 30041660  267+1.73b 333+1660  4.67+087 467+141b  300*
Sour 2.89+2.02¢ 2.89+1.76¢ 3,22+1.39bc 3.67 +1.32bc 4.78+1.723b 5.78+£1.862 4.27%
Sweet 244+1.67¢ 3.33£1.32bc  3.78+1.092b 4.00+1.003b 4.00+1.12b 4.891+1.54b 3.45**
Texture Hardness 5.44+2.402 3.44+1.01b 4.56+1.242b 4.00+1.22ab 3.22£217b 3.44+255b 1.85
Chewiness  6.22+0.832 3.80+1.67° 5.56+1.132 3.224+0.83b 2.11+0.78¢ 22210.67¢ 3103
Springiness  5.22+2.682 2.78+1.39% 3.56+1.42ab 4.22+0.832b 3.56+1.94ab 4,11+232ab 1.74
Moistness 6.89+0.332 3.89+1.90¢ 5.89+0.78b 3.56+0.88¢ 1.8940.604 1.894+0.604 3895
Cohesiveness  3.00+2.342 3.33+1.002 3.22+1.722 3.78+0.672 4.89+2.202 4.67+2.122 175

* p<0.03, *p<0.01, **P<0.001

D C: Control(GDL), P1 : fruit juice of pomegranate 1%, P2: fruit juice of pomegranate 2%, P3: fruit juice of pomegranate 3%, P4: fruit juice
of pomegranate 4%, P5: fruit juice of pomegranate 5%

2) a-c superscript letters indicate significant different at p=0.05 by Duncan’s multiple range test
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<Figure 7> QDA profile of sensory characteristics of tobu
coagulated by fruit juice of pomegranate
C : Control(GDL), P1 : fruit juice of pomegranate 1%,
P2: fruit juice of pomegranate 2%, P3: fruit juice of
pomegranate
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of pomegranate 5%
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