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Abstract

The study was carried out to investigate the changes of quality and to determine the optimal shelf-lif-
e of fried soybean curd under low temperature{8+2%¢) and room temperature(25~30%), respectively.
The quality criteria for fried soybean were acid value, peroxide value, fatty acid composition and mi-
crobial concentration, et al, The initial moisture content of fried soybean curd was 41.9%, it was rapidly
decreased to 29.6% until the second days under low temperature. The pH value was 5.7 and 5.8 at the
ninth days under 8+2%C and the sixth days under 25~307C, respectively. Also, the acid value rised rem-
arkly to 10.65 at the fifth days and the peroxide value was 12.20 at the sixth days under room tempera-
ture. However, there were no significant changes in the fatty acid composition under different storage
conditions. The viable cell counts were 1.0X 1.0 at the initial storage, but they were increased to 6.1
10° over at the second days of room temperature. Moreover, the mold colony counts were in 2.0X10 ~
6.0x10% and 2.0x10 ~ 8.5x 107 during all storage days under 8+2% and 25~307C, respectively.
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Table 1. Comparsion quality standards by Korean food hygiene with analysis results of fried soybean
curd assyed for test

Item Quality standards by Analysis
Korean food hygiene laws results
Sensory quality No degradations Good
in color, taste and flavor
Crude protein(%) 20.0 and over 22.1
Heavy metal(mg /kg) 3.0 and below Trace*
Acid value 3.0 and below 2.6
Peroxide value 30.0 and below 5.8
* Trace : <0.2
Table 2. Approximate composition of fried soy- Table 3. Changes in moisture content of fried
bean curd soybean curd during different storage temperatur-
es
Component Content (%)
Moisture 9 Storage period Moisture content (%)
Lipid 32.5 (day) 82T 25~ 30T
Protein 22.1
Ash 1.8 0 41.9 41.9
’ 1 35.0 41.7
2 29.6 29.8
ol g felviel AF QA g g 2 3 28.6 26.4
€ Table 19 2o}, f7& JFFPAM leFra : 2 o3
EFH Utk 2 AFNA AN 3 A EYAT 6 8.7 95 9
H Fo A, 293, 3%, A7 L AstE T 7 28.9 -
tfale) 24wt A o o) vie JuT = : 2 -

AL 22.1%0 0 FEEE A AEHA U

o 3 At} shiskerke 242 2.6 KOH mg /g Table 4. Changes in pH of fried soybean curd

2 5.6 meq /kgl 2 A EAYTFH H st during different storage temperatures
2. SH0| uiAE gl ZS4 AX Storage period pH
o o o o (day) 8 £2C 25~ 30T
o] QutAE-S Table 29} o] 2R AL 32.5%
2 zguEe 221%2 JERT. Tela $I5 0 o o
2 A3} Phi 0.187ppmel 11, Cde AE 724EH X 2 6.2 6.3
i 3 6.2 6.0
4 6.3 6.0
) 5 6.2 5.9
3 ME=Z0|| uhE ZXHE 6 6.2 5.8
7 6.0 -
1) St 8 22 _

fel AF F FRYFe) WAE 2] st
4zt AT 8+2T 9 25~30CAM 9Uzt AgshA ey
A vl AR E AF st B4 Ar= Table 37 ¢
o A 2719 FEIHFL 41.9%F o, AFLE 9) pHe| 3}
s2Ce) A FRUFL 20l FAT Yasd A = pHel Wsle 217t AREE 8420
20.6%% vetliRiod 2 o Rele A WA UK g g5 g0ce)n A1 2B B3} Table 49}
o} 3 AFLE 25~30C 9] A= A 28 Aol o] Uyt A@7|zt0] 271842 pH 4= ¢
TR F43] At 29.8%= 1 o] ¥ A gkl AT, AFLET) 942 pHEA 7} 2
IR e SRR WAk A UE AR UE g5 ago] 2 2o Uehi) old @ S 3



Vol. 10, No. 4(1997)

pH2| Ashe mAdE AR F3of 7|t A
2 At oY,

3) &te| st

A F 5 Ao slsky A HskE ZARPI
A3t {FA9 2/ EAJo] opd {R]e] MR 9
st] HAE fEAate] 3F HxQl WtE A3
Aok AR 2 2xo & /% 7159 i
Table 59 Tt} AALE 8§+2TAA A71E 24
£ o AFR7INMEE X3 7/ 7R = 2.51~2.80
KOH mg /g ¥$ WA & ¥ahe= glied, A3 9
dAdlE= 3.26 KOH mg/ge® ot Zrhsiuct
25~30CAlA AFe A% Aol ek 1987 =
3.00 KOH mg /g o3t oy AX 44l Ax]3]
F7Fslch7E A3 584 10.65 KOH mg /g0 2 JERt
). B3], A% 25~30CoAMe-FL e AR
ZFof) EAghs vfAEE] S 7|0% Hor A7}
Ht 39, AEAE 7AE fRe AETES A
HEH i7k= 3.0 o2 A M AL E §+2ColA Y K
RAA] FAL A 7dRA7A = 3 RAOE AR
Bt

4) BRISHETI0| st

Table 5. Changes in acid value of fried soybean
curd during different storage temperature

Storage period Acid value (KOH mg /g)

(day) 8 + 2¢ 25 ~ 30
0 2.60 2.60
1 2.51 2.83
2 2.60 3.06
3 2.63 3.55
4 2.80 4.77
5 2.53 10.65
6 2.57 12.98
7 2.70 -
8 3.23 -
9 3.26 -
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Table 6. Changes in peroxide value of fried soy-
bean curd during different storage temperature

Storage peroid Peroxide value (meq /kg)

(day) 8 + 2 25 ~ 30C
0 5.79 5.79
1 6.49 6.52
2 5.87 6.29
3 7.03 6.55
4 7.53 6.04
5 8.02 8.84
6 7.38 12.20
7 7.33 -
8 6.92 -
9 6.84
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Table 7. Fatty acid composition of fried soybean curd by different storage condition

Storage condition

Fatty acid Initial 8+2%, 8 day 25~307C, 4 day
Palmitic acid (16:0) 11.9 11.5 10.5
Stearic acid (18:0) 4.8 4.8 4.6
Oleic acid (18:1) 23.0 23.5 22.8
Linoleic acid (18:2) 52.0 52.3 50.4
Linolenic acid (18:3) 7.7 7.9 9.6
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Fig. 1. GC chromatogram of fatty acid methyl
ester in the total lipid of fried soybean curd before
storage(upper), during storage for 8 day under 8+
3¢ (middle) and for 4 day under 25~30C (low).
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Table 8. Changes in color difference of fried
soybean curd during different storage tempertaure

Storage period Color difference
(day) 8+2¢ 28~30T

L a b L a b
0 774 —040 29.3 739 —0.15 28,5
1 773 —0.56 29.9 737 —0.18 28.6
2 76.8 —0.43 30.5 729 050 28.6
3 771 =033 29.9 731 150 26.3
4 769 —0.38 29.7 624 149 23.1
5 76,7 —0.32 283 625 316 24.8
6 771 —0.36 288 — - -
7 765 —0.34 204 — - -
8 773 —0.31 283 — = -
9 774 —0.33 285 — - -

FHe #B¥o] A} Fig. 12 AFA, AA2E 82T
o A YA L AALE 25~30C HF 44
Zh2eazvtE @ Aike] 2AME Table 79 Y
Bt AR f39 FoAARe palmitic acid
(16:0, 11.9%), stearic acid(18:0, 4.8%), oleic
acid(18:1, 23.0%), linoleic acid(18:2, 52.0%) %
linolenic acid(18:3, 7.7%) 2 Jebt), =34A2} =
Fex 82T, 84 NS wio x4t =49 M
3= A9 fIdloy AARE 25~30T, 4UR A
73-¢ linolenic acid(18:3) & 9.6%2A thi F7lsle
AE VERo] /3 M Fe] Hslkd Zloz 34
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Yok AFem 8121 A F39 1420 g
U015 JeliE be) Lgke A9 Hal7 gigled, A
271 b, L & aglo] 242k 29.3, 77.4 2 —0.40 °]
I A% 99 ztz} 77.4, -0.33 2 28.524] Aol W
7t g Aoz yehgtl AFLx 25~30TcolAe]
71 L, a 2 bz 2zt 73.9, —0.15, 28.5 Yot A%
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e 3.1602 =4 g Jelych /5 AT A
3h= el vlaAE EFEAC] ulo| Y Whe} FA}
g Aoz e ole 719 HESER AR
ZA5d 18 A0 o,

7) Mol HE}
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Vol. 10, No. 4(1997)

Az mE f5of FAH}

519

Table 9. Changes in viable cell count of fried soybean curd during different storage temperature (unit:

CFU/g)
Storage period Total aerobic bacteria Molds

(day) 8£2C 25~30C 8+2%C 25~30C
0 1.0 X 10 1.0 x 10 2.0 X 10 2.0 x 10
1 1.0 x 10 1.7 X 102 3.0 X 10 3.0 x 10
2 2.1 x 10° 6.1 X 10° 2.7 X 102 2.0 X 10°
3 2.2 x 10° 3.6 x 10° 2.9 x 10° 3.4 x 10°
4 1.2 x 10° 4.4 x 10° 4.0 x 10° 1.0 x 10°
5 1.2 x 10° 8.4 x 10° 5.0 X 10° 8.1 x 10°
6 3.7 X 10° 3.6 x 10° 1.0 x 10* 8.5 x 107
7 5.5 x 10° - 1.0 x 10* -
8 2.1 x 10° - 1.0 x 104 -
9 3.4 x 10° - 6.0 X 10° -

Table 10. Change in sensory scores of fried soybean curd during different storage temperature

Storage 8 £ 2T 25 ~ 30C
period(day) Flavor Color Te X ture Total Flavor Color Te X ture Total
0 9 9 9 9 9 9 9 9
2 9 9 9 9 8.5 9 8 8.5
4 9 9 9 9 3.5 5.5 2 3.7
6 9 9 9 9 - - - -
8 8.5 9 8 8.5 - - - -

oo}, AFL2%: 82T, YA HA= 1.0X1.0 ~
5.5%10° ¥ U2 & "3l= gl AoR veh) g
o] et Aol dAsidt. AFLE 25~30C, A%
29 A RE 6.1%x10° o]4o2 vehyivl Fgo) 5%
el A AZLx 8+2C¢Y W 2.0x10 ~ 6.0x10°
CFU /g #% W& Jebxta o] Buel =) A%
L= 25~30Ce A A% 3YARE 3.4x10° o3
9] A5 eI, 11 o]l F45HA S48t
FEE 180110 2200A 71E2 R H7)7] wfEol
H3 A Foe Aol Faddeold £33 A7t 4
2o Bx)3h= olfE F7] T uAE e ¥HE A
o2 FHEY, FRo Rl F U= A8 gF
A FAE 13ked MRS Az Tl 23t
g oA B esiA dolub=dl, AR Bacillus subtil-
is, Bacillus coagulans, Bacillus polymyxa 52| ©}3% %
Aol hR-Eoln, A R, g, %) &
o oJ3k oz ¥iEI JrHo,
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ol A 4 3.7z FHo| F43 s}
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2 <
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A7AA FAA s 8 e v XA E3pHot AL
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