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Abstract

The effects of activated calcium (AC) addition (0.00, 0.05, 0.10, and 0.15% of tofu-immersion solutions) on the qual-
ity and shelf life of tofu were investigated. The pH values of tofu with AC were determined and all initial pH values
were decreased during storage at 10°C. The turbidity of the tofu made with AC was lower than that of the tofu
soaked in distilled water during storage at 10°C for 9 days. In sensory evaluation, the tofu soaked in water with AC
had a day longer shelf-life than the tofu soaked in distilled water. The sensory evaluation of tofu with AC did not
show significant differences in terms of not only color and overall acceptability but also textural changes (chewiness
and hardness) during the storage periods. The aerobic bacterial, yeast, and mold counts in all treatments were
increased during storage, and the addition of 0.15% AC showed the least change, suggesting that the AC had good
antimicrobial activity. These results showed that the use of soaking water with AC could be very useful to extend

the shelf life of tofu.
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Fig. 1. Changes in pH of soybean curd with activated calcium
addition during storage at 10°C.
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Fig. 2. Changes in turbidity of soybean curd soaking water with
activated calcium addition during storage at 10°C.
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Table 1. Hunter's color values of soybean curd added with
activated calcium.

Storage
period 0 2 4 7 8
(Days)
control  89.39Y2 86.09° 84.85° 86.42° 85.94°
L value AC0.05% 89.39° 85.18° 85.50° 85.48° 85.00°
ACO0.10% 89.39" 86.49° 87.44° 86.29° 87.09™
ACO0.15% 89.39° 84.91° 8628 85.97° 86.22°
control  047° -046° -0.16" -0.32% -027*
avalue AC005% 047" -105° 087 -0.39°  -0.48°
ACO0.10% 047*° -251° 246> -1.77° 0.11°
ACO0.15% 047* -2.18% -1.78 -1.52° -1.82°
control 15.09° 14.07° 13.99° 13.75° 14.05°
bvalue AC005% 15.09° 13.99° 1498 13.11¢ 14.10°
ACO0.10% 15.09° 20.30° 17.58° 16.49% 16.15¢
ACO0.15% 15.09° 19.75° 17.26° 17.65° 16.69"

" Values represent the mean of three replications.
? Values with the same letter in the same row are not significantly
different (p < 0.05).
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Fig. 3. Changes in aerobic bacterial counts of soybean curd
with activated calcium addition during storage at 10°C.
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Fig. 4. Changes in yeast and mold counts of soybean curd with
activated calcium addition during storage at 10°C.

FHge]l FHE dAdHFS 371489 gamed T
Acmetobacterf‘j—ola}r‘} o]7Z 9] X 3 (Shirakawa, 1985)9} 7+
o] B Ao o] TR BT Acinetobacterss 2] ko]
ZF Aow QAT A% 7 LAl e 714 A+t
2] 47} 6.06 log CFU/g, AC 0.05%Z H7Fs Hgte
5.88log CFU/g, AC 0.10%%} 0.15% H7Fek A= 7t
Z} 5.54log CFU/g®} 5.26 log CFU/ge o2 YERoH T
ZF7) 74 e £5 =2 6log CFU/gE 23t F4
A Aol AC 0.05%E H7gk A= A% 8 LAl
6.20 log CFU/g, ACE 0.10%%} 0.15% 718k 224+
A4 9 Ao 6.51 log CFU/g, 631 log CFU/g® T4 3
A|Ho] ACH7F =7t 25575 3714 Al 2o o
Aee Ao® et aRe 330l 7% (Fig. 4)
3714 Al Hls=dk Yo R oA 7 Aol 6.78
log CFU/g® 6log CFU/gE Z#ste 7HE e B4ES
el AC AHEl7E A 8 Y7 A1A 8] F7tsithrt
#1749 dAol 7.00-7.19log CFU/gE B ACS] A7}

ausl ghold] 24 SE8 A A 4 Yk Aoz

S| Aol mRE gk 103
A= )

SHH, =5 A Sd Tk d4E Fol 2=
L3 oy SIAE o] &3HAY 4°Co R FEAA =

Aot A7 hEEo|thKim et al, 1996; Kim & Park,
2006; Klm et al., 2007; Han & Kim, 2006). AA| =2 >x%

-] 7S 100C WAxA 5 7180] 3 dE AghE
o] 93z, 1-ro7]75L 4 AFA] FHEUe WA E] 7.00
log CFU/gdll o]&ta HEo] A UthLee et al.,
1995). B =52 10°C YAZANN XSGl ACY H7}t
sto] AP S AL AE AR vEo] ASS
9 Ft AAlstH FHo 4G Sl 7losks AL
2 Ueton 759 5715 Al & IS vA
S Ao FAekE AT

=™ EN HE|

CE H7HE Ao FHE Agele A% F A, 5

& A,

3, ﬂxﬂﬂ N5t AEIA, AR, ol=it, AAFe
Ax)e] &l st AFAAE AAIAT A7) 7k
£ 779 7|Sxd #e AFE Table 20 VFERH AT

A% 2719 ACE 0.10%, 0.15% F7HeE AA5=7F 0.05%
A7be AAFRT e =@ S He T g9 Ao
7ol FHA e bgh(@AE)e] Eobd ACY A7ke
o] ol we} Mol et 7| E =t k7 7HAsks A e
S HPo} HA7)|7ke] Fold 9dt FX M) FFr=
soAow I olE Ho|X= &gttt ACE H7lEHA
B AA AN A FREETE A T DA
HFH7F v stel] tigt 7|57t F43] AstEe] o F o
ol AAA 1T el ]2t} o]of wle] ACE FH
ek A Gol A TR A 8 AT = 2537}
AAHA Gsith. 2 ACH H7kEol BEEE A
e 7| 5wst ol gl ek 7EeE g
AA 7137t grobglnh. 7|7kl wE Fe] 2F 3t
W3 A3h= Table 30 UERAAT. =47 T H3A
(Chewiness)> 4-2] A% 270l F2o4 zpol& Kol
A ggko} HAA R ACE HIHE AAS W A
TR G e 2k JeR T ACY] H7FEo)

X3 Ado] o Srolmtt &9 7 % (Hardness)= -4 ﬁ
7R A7) 70] Ao ALE Z7et oM ACY] H7HEol
=942 Ay} GolHr) o) B3-S 219} 2] 7k
17 Aol & vehliA] ol FA 5o ACE 7l
o] Fol| o] B7S Fo 3 o Aoz ek

N

O:

(
(

N

A
A

d

P



104 A8 -

AL - B -

A&

Table 2. Changes in the sensory evaluation of soybean curd added with activated calcium during storage at 10°C.

b Treatment Control AC 0.05% AC 0.10% AC 0.15%
ays
0 6.00+1.5 6.00+1.55 6.00+1.55 6.00+1.55
1 6.86+1.07*D 6.14+1.07 6.00+1.10 5.00+0.89"
2 6.14+1.35% 6.20+1.11% 6.2940.76 6.1440.69"®
Color 3 6.75+1.28 6.63+1.30" 6.63+1.41% 6.67+0.82%
4 6.29+1.70° 6.14+1.57 6.14+1.35% 6.00+1.29*8
7 6.1741.17% 6.3340.82% 5.86+1.35% 6.3340.82%8
8 ; 6.00+0.89* 6.00+1.00 5.50+1.52%8
0 6.1741.47 6.1741.47 6.1741.47 6.1741.47
1 6.7141.38% 6.43+1.27 6.170.75% 6.67+1.51%
2 6.14+1.07 6.29+1.11% 6.00+£1.00® 6.14+1.07%
Taste 3 6.38+1.41% 6.38+0.74% 6.50+1.20% 6.00+1.41%
4 6.57+1.13% 6.43+1.27 5.86+1.21%8 5.43+1.51%8
7 2.50+1.38" 4.83+1.17%® 5.00+0.82 5.83+0.41%8
8 ; 5.83+1.47%8 5.60+0.89" 4.67+1.21%8
0 6.00+1.55 6.00+1.55 6.00+1.55 6.00+1.55
1 7.00+0.82% 6.43+1.27%8 6.00+0.89 6.1741.33%
2 6.14+1.21% 6.14+1.21%8 6.00+1.29 5714111
Flavor 3 6.25+1.39% 6.50+1.31%8 6.25+1.28% 6.0040.63
4 6.57+1.51% 6.7141.25% 6.00+1.29 6.29+1.70"
7 4.00+1.90° 5.00+1.26® 5.43+1.40% 5.67+1.21%
8 ; 5.50+1.38%8 5.60+0.55% 5.00+1.41%
0 6.00+1.55 6.00+1.55 6.00£1.55 6.00£1.55
1 6.7141.25% 6.00+0.8248 6.00+0.63 5.17+1.47%8
2 6.43+1.13% 6.00+£0.82%8 6.14+0.90" 5.86+0.90*
acc(zgggﬂity 3 6.25+1.39% 6.50+0.76" 6.13%1.55% 6.00+1.41%
4 6.7140.95% 6.29+1.11% 5.43+1.40% 5.43+1.13%8
7 2.50+1.38" 4.83+1.17% 5.20+1.25% 6.0040.63*
8 - 5.67+1.37%8 5.00+0.01% 433+0.82"

! Means with different superscripts within the same row (a-c) and column (A-B) were significantly different (p < 0.05).
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Table 3. Textural changes in the sensory evaluation of soybean curd added with activated calcium during storage at 10°C.

o Treatment Control AC 0.05% AC 0.10% AC 0.15%
ays
0 4.67+0.82 4.67+0.82 4.67+0.82 4.67+0.82
1 4.14+0.69%D 4.14+1.07 420+1.11%48 4.14+1 358
2 5.20+1.11%8 4.7141.11% 4.57+1.1348 4.57+1.96"®
Chewiness 3 5.63£1.30" 4.50+1.31% 5.0042.00 4.88+1.96"
4 5.43%1.620P 5.00+1.00% 3.7141.25%" 343113
7 3.86+1.21%® 4.00+1.15% 3.1440.69° 3.57+1.51®
8 - 4.5742.15% 3.860.69 3.86+0.90°
0 4.67+0.52 4.67+0.52 4.67+0.52 4.67+0.52
1 3.8620.90°%C 4144121 3.8641.35% 4.57+1.90%
2 5.1441.35% 420+1.11% 41441354 4.14+1.57%
Hardness 3 52541588 42541284 4.50+1.77% 438+1.77%
4 5.20+1.80%8 4.86+1.07% 3.4310.98% 3.1440.69%
7 3.2941.25% 3.8620.90% 2.86+1.21% 3.1441.57%
Texture 8 - 429+1.38% 371111 4.00+1.63
(intensity) 0 4.17+1.33 4.17+1.33 4.17+1.33 4.17+1.33
1 3.29+1.60 3.57+1.40" 3.7141.60® 3.57+1.40°
Feeling for 2 3.431.72% 3.1441.77% 3.00+1.63® 3.0041.63®
foreign 3 3.63£1.92 3.38+1.85% 3.7542.1208 3.632.20P
substance 4 3.00£1.91% 3.0041.91% 2.5741.72A8 2.43+1.13%
7 3.57+1.51% 3.7141.38 4294214 4.5742.23%
8 - 2.57+1.40" 3.14+1.86" 3.0041.15®
0 4331.63 433+1.63 433+1.63 433+1.63
1 4.00+1.83%® 4,432,078 41441 5748 4714214
Viscosity of 2 3.29+1.80% 3.7142.56% 3204214348 3.7142.56%
immersion 3 4.00+1.69 4.5042.07 4.6342.1348 4.8842 .40
solution 4 3.5741.51%® 4.14+1.95% 4.8642.41% 5434270
7 5.432.30% 52042.21% 4431 40" 4.14+1 464
8 - 3.4312.1548 42942 698 3.7142.29%

! Means with different superscripts within the same row (a-c) and column (A-B) were significantly different (p < 0.05).
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