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Abstract

Changes in pH, viable microbial count, chemical freshness, texture, and sensory qualities of Sing Sing Hoe (SSH,
fresh-sliced raw fish) were measured over 15 days at 4C, -20C, and -80C. The initial pH of SSH was 6.25
at all three storage temperatures, and pH increased slightly after 12 days to pH 6.48 and pH 6.55 at -20C and
-80C, respectively. The range in viable cell count was 104 - 106 CFU/g, regardless of storage temperature. The
initial content of volatile basic nitrogen (VBN) was 5.8 mg/100 g and became 8.2 mg/100 g or less, and 7.9
mg/100 g or less after 15 days at -20°C and -80°C, respectively. However, pH and VBN values increased significantly
after 3 days of storage at 4C. At this temperature, the K-value was 22.3% after 6 days and 40% or more after
15 days. At -20°C, the K-value was 9.6% or less after 6 days and 21% or less after 15 days of storage. At -80C,
the K-value was 8.5% or less after 9 days and 20% or less after 15 days of storage. Compared with the K-value
of live fish muscle (10%), freshness similar to that of live fish was maintained for 6 days under both -20°C and
-80°C storage conditions. There was no significant change in texture during storage of SSH at -20°C or -80°C,
but SSH stored at 4C showed a decrease in texture quality during storage. Sensory scores were high for material
stored for up to 3 days at 4°C and 6 days at-20C or -80°C. The overall freshness of SSH was maintained for
up to 6 days, in comparison with fresh-sliced raw fish, under both frozen storage conditions.
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Table 1. Condition for texture analysis by rheometer

Parameter Mastication test
Test mode Mode 21
Press/Traction Press
Load cell 2 kg
Table speed 120 mm/min.
Deformation ratio 50%
Plunger type Cylinder No. 25 ¢ 15 mm
Sample size 55 mm x 20 mm x 10 mm
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Fig. 1. Changes in pH of Sing Sing Hoe (fresh sliced raw fish)
during storage at 4C, -20°C and -80C
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Fig. 2. Changes in the viable counts of Sing Sing Hoe (fresh sliced
raw fish) during storage at 4C, -20C and -80C
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Fig. 3. Changes in K-value of Sing Sing Hoe (fresh sliced raw fish)
during storage at 4C, -20°C and -80C
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Fig. 4. Changes in VBN of Sing Sing Hoe (fresh sliced raw fish)
during storage at 4T, -20C and -80C
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Table 2. Sensory scores of Sing Sing Hoe (fresh sliced raw fish)
during storage in different temperature

Storage Storage days

temperature 0 3 6 9 12 15

4C 46 31 29 28 24 16

Color | -20C | 44" 41 41" 37" 31* 28"
B0C | 48 47 44 40" 37 33
4C 45 34 32 25t 200 23
Flavor | -20C | 44 41 39™ 33 30* 30"

80T 47 42° 43 40P

4C 48 3% 30 28 19t 148
Taste 20C | 47 43 37 324 27 2
80T | 49" 43 42?0 39° 360 35¢

4T 48 31 28 25 20 1.7

Texture | 20T 45 39 35" 29™  a5% 30

80C | 45 44 3T 40 3T 33™

4C 45 32 27T 25 26 LS

Overall o a b bed de
acceptabily 20T | 47 45 400 380 32 28

80C 47 47 42 370 34 9®

HAApH o2 7FA3tTh 75 (gel strength), 3 d(chewiness),
-$-F A(cohesiveness)= 4C Aol A A7} A 3pglof| u}
2} AxpH oz 7Hasld o 20T, 80T = A 6
AR A AT} ZFol7b A I o]F HRHeF A
AT A Elasticity)2 WA Al RAA57F H3)
gl weh 7aarlent WE R Al wgo] AnaelE
AR A 1 Wske) Zol7k AUk oS WA el
A A% 95 wde ST Adad B 2
ZAE] AR EAstke vE Fele vA AT}
$3jslo] 2A Aol ST AFA 0T olge] sl
AZtkal BasolA] lok(19).
ool AT RE, AN 75 A

Zholl e A, B F0) 2 247 5ol loiA WRE
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Table 3. Textural properties of Sing Sing Hoe (fresh sliced raw
fish) during storage in different temperature

Storage days
0 3 6 9 12 15
4C 104 076 061 044 021 021
Hardness (kglem’) 20C 104 110 106 110 078 057
80C 104 131 102 08 080 057
4C 049 043 033 017 014 003

Gﬁ(;/gfgh 20T 049 054 054 038 038 02
0T 049 06 050 049 038 030
4T 31679 27861 20511 16436 8715 8283
Chewiness () 20T 31679 32880 30501 26407 23748 199.05
0T 31679 31271 26102 24878 24274 21132
4T B19 3343 2612 %6l 1L 1002
Cohesiveness (%) 20C 3819 3977 3630 3473 3191 3070
80T RI19 3977 3846 3867 2836 2897
4T 6123 4531 M52 231 1132 855
Blasticity (%) 20C 6123 7520 7473 6840 6151 5849
80T 6123 7324 6740 626 6151 6092
2 o

B ATe 43S 47T, 20T, 80TlA 15Y 2t Bt
SHAA 3Y A E pH, Futr, 8k A, 227 B
e AHR AL AT pHE A% A3 247} 6.2501 4
om YA A Alzte] AHEdE FAF ST @
SRANAE 64A71A] pHO WSyt A9 gidaL A%
129A9= 20T A 6.48, -80CllA 6.55% tAa S7Fs)h
Aok FAEFE YAALE 3U5 o] FHE 1x10° CFU/g
ol F7I8IA AL, WEAFE AHAIRE, gLzl g
1ol i 1x10°~10" CFU/gel At A 71849 g
Fe HHZ 7 5.8 mg/100 g0, WAAHZNAM = Bt
64 o|FHEH 27| Fujrt IPHJ oW 1397 o] F
52.3 mg/100 go| Aot WEAFL 159 A7 & 20TolA
8.2 mg/100 g 1%k -80ColA 7.9 mg/100 g m]wHo] 3]},
K-value™= W&o A 647 223% R 1394 o]+
B ¢} 40% ©]% olAeH, WE A 20T 69 2%
3 96% ©l3}, 158 A7HA] 21% ©]8F3 L, 80Tl A& 9
A7LA] 85% ©)5}, 1594 20% ©|8}2 K-value”} AolSl=
o] oA 10% ©l3lel S 1HIH F AFLE BT
A% 6Y7HA = Fol3]of Fahe AAETF SHEAT &
AR WRAAEE 3YA7HA], WEEAE 6L AEA] A
o7 HlwA JEEETE Ax, A, 984, 34, A
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