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Abstract

In this study, the fish noodle developed by mixing horse markeral surimi and two
additives, hydroxyl propyl methyl cellulose (HPMC) and tapioca starch, was
investigated for the alterations of its physical properties, aerobic plate count (APC), and
volatile basic nitrogen (VBN) during storage. The fish noodles containing 80%
tapioca starch and 2% HPMC showed the highest physical properties and the best
texture. When such fish noodles with and without sodium benzoate added were
packaged without vacuum and stored at 4°C, both of their APC (<5x10° CFU/g) and
VBN (<25 mg%) values could still be kept lower than the safety limit after 15 days and
6 days of storage, respectively. Vacuum-packaged products made as mentioned above
could extend their shelf life by 3 to 6 more days. The spoilage sign of the fish noodles
stored at 25°C  with and without sodium benzoate emerged after 3 and 2 days of storage,
respectively. The decrease in cutting force and tensile strength of the fish noodle were
less than 40% during storage. However, the fish noodles stored at 25°C had more
significant decrease in cutting force and tensile strength than those stored at 4°C did.
Besides, the vacuum-packaged fish noodles had significant decrease in cutting force
and tensile strength than non-vacuum-packaged ones did.
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Sorage of Fish Noodles Added with
Hydroxyl Propyl Methyl Cellulose

Hui-Huang Chen' Shih-BinLin?> and Li-Chen Chen®

Professor’, Assistant Professor?, Instructor® of Department of Food Science

National 1-Lan Institute of Technology

Abstract

In this study, the fish noodle developed by mixing horse markeral surimi and two additives,
hydroxyl propyl methyl cellulose (HPMC) and tapioca starch, was investigated for the aterations
of its physical properties, aerobic plate count (APC), and volatile basic nitrogen (VBN) during
storage. The fish noodles containing 80% tapioca starch and 2% HPMC showed the highest
physical properties and the best texture. When such fish noodles with and without sodium
benzoate added were packaged without vacuum and stored at 4°C, both of their APC (<5x10°
CFU/g) and VBN (<25 mg%) values could still be kept lower than the safety limit after 15 days and
6 days of storage, respectively. Vacuum-packaged products made as mentioned above could
extend their shelf life by 3 to 6 more days. The spoilage sign of the fish noodles stored at 25°C
with and without sodium benzoate emerged after 3 and 2 days of storage, respectively. The
decrease in cutting force and tensile strength of the fish noodle were less than 40% during storage.
However, the fish noodles stored at 25°C had more significant decrease in cutting force and tensile
strength than those stored at 4°C did. Besides, the vacuum-packaged fish noodles had significant

decrease in cutting force and tensile strength than non-vacuum-packaged ones did.

Key words: Fish noodle, HPMC, Horse mackerel, Storage
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Table 1 Sensory evaluation of fish noodle prepared from surimi * with HPMC.

Hardness Elasticity Whiteness

HPMC Raw Cooked Raw Cooked Raw Cooked

0% 3.3+0.2% 4.1+0.4% 2.3+0.3° 2.8+0.1° 3.5+0.1™ 3.3+0.3"
0.5% 2.5+0.3" 4.1+0.3° 2.8+0.1° 3.1+0.2° 3.8+0.3" 3.6£0.3°
1.0% 2.8+0.2° 4.3+0.32 3.0£0.2% 3.5+0.2% 3.9+0.3 3.8+0.1°
1.5% 2.7£0.1° 4.0£0.1%® 3.240.2° 3.8+0.3" 4.2+0.2% 4.0£0.3*
2.0% 2.5+0.2" 3.9+0.3% 3.5+0.4° 4.2+0.1% 4.5+0.42 4.3+0.1%
2.5% 2.0£0.2° 3.5+0.2° 3.3+0.3 3.7£0.3° 4.5+0.42 4.3+0.2%

~The surimi was added with 80% tapioca starch.
2 Means in a column for each sample with different superscripts are significantly different (p<0.05).
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Table 2 Changes in aerobic plate count (APC) of fish noodle during 4°C and 25°C storage.

Storage APC (CFU/qg)
time With sodium benzoate added Without sodium benzoate added
(day) Normal pressure Normal pressure
Vacuum package nackage Vacuum package nackage
0 5.8x10°
4C
3 8.6x107 9.7x10? 2.0x10° 3.1x10°
6 1.4x10° 2.1x10° 1.3x10* 1.9x10"
9 2.0x10° 1.3x10* 9.9x10* 1.3x10°
12 2.3x10° 1.7x10" 1.4x10° 7.1x10°
15 1.1x10" 6.1x10* 7.5x10° 1.1x10°
18 1.7x10* 1.8x10° 2.1x10° 1.4x10’
21 2.2x10" 9.2x10° 1.0x10’ 1
24 1.5x10° 2.3x10° — —
27 1.8x10° 1.4x10" — —
30 7.8x10° — — —
25°C
1 1.6x10° 2.4x10* 9.8x10° 4.3x10"
2 6.7x10" 4.0x10° 8.0x10° 4.4x10°
3 1.1x10’ — 2.8x10’ —

! The samples with spoiled odor were not determined.
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Table 3 Changesin VBN of fish noodle during 4°C and 25C storage.

VBN (mg%)

Storage
time With sodium benzoate added Without sodium benzoate added
(day) Normal pressure Normal pressure
Vacuum package packpage Vacuum package packrfage
0 4.10+0.31
4°C

3 5.58+0.37 6.13+0.40 7.90+0.96 8.25+1.01
6 8.79+0.44 9.93+0.88 10.55+1.57 13.33+1.33
9 10.58+0.25 11.96+1.21 14.43+2.01 16.54+2.16
12 12.14+0.63 14.07+1.23 18.52+2.35 22.43+3.01
15 15.85+0.94 17.48+1.10 22.11+2.13 28.26+1.98
18 17.81+1.33 20.77+2.10 24.26+2.62 30.79+1.45
21 19.40+1.15 22.56+1.94 29.92+3.14 1

24 21.77+2.26 24.27+2.05 — —

27 24.53+2.08 28.27+2.31 — —

30 26.83+2.45 — — —

25C

1 12.45+0.52 13.60+1.30 14.26+1.24 19.55+2.17
2 18.90+1.43 19.89+2.88 21.36+£1.95 26.40+3.44
3 36.89+3.01 — 37.02+2.76 —

! The samples with spoiled odor were not determined.
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Table 4 Changesin cutting force of fish noodle during 4°C and 25°C storage.

Storage With sodium benzoate added Without sodium benzoate added
time Vacuum package Normal pressure Vacuum package Normal pressure
(day) package package
Cutting Deformatio Cutting Deformatio Cutting Deformatio Cutting Deformatio
force (Q) n (cm) force (g) n (cm) force (Q) n (cm) force (g) n (cm)
0 132.0£2.9 0.33:0.01 132.0+2.9 0.33+0.01 132.0+2.9 0.33+0.01 132.0+2.9 0.33+0.01
4C
3 108.3+3.6 0.32+0.01 130.3+4.1 0.33+0.02 103.0+3.9 0.31+0.01 129.2+4.1 0.32+0.01
6 106.6+4.2 0.32+0.02 131.5+2.4 0.32+0.02 105.8t5.4 0.30+0.02 130.1+2.2 0.31+0.02
9 104.742.1 0.31+0.02 129.1+3.5 0.31+0.01 102.0+2.8 0.28+0.02 128.6+3.5 0.30+0.03
12 99.0+£3.5 0.28+0.01 130.3+2.8 0.30+0.03 96.2+1.3 0.26+0.02 100.5+3.9 0.29+0.02
15 93.2+2.0 0.28+0.01 126.5+1.2 0.30+0.02 90.4+2.1 0.25+0.01 86.1+4.0 0.26+0.02
18 87.5+2.6 0.27+0.02 124.7+2.2 0.29+0.01 84.6+3.9 0.24+0.02 82.6+3.8 0.25+0.01
21 84.6x1.4 0.26+0.01 107.5+5.1 0.26+0.01 81.8+1.5 0.20+0.01 — 1 —
24 76.0£2.1 0.24+0.02 86.1+3.4 0.25+0.02 — — — —
27 66.0+4.3 0.24+0.01 73.1+1.3 0.24+0.02 — — — —
30 65.9+4.7 0.21+0.02 — — — — — —
25C
1 117.7+4.9 0.26+0.02 130.4+3.9 0.30+0.02 114.8+4.8 0.25+0.01 120.2+3.6 0.29+0.02
2 96.845.2 0.23+0.01 113.3+4.6 0.24+0.02 91.8+6.1 0.23+0.02 86.0+4.7 0.24+0.02
3 73.143.7 0.22+0.02 — — 66.1+3.3 0.21+0.02 — —

! The samples with spoiled odor were not determined.
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Table 5 Changesin tensile strength of fish noodle during 4°C and 25°C storage.

Storage With Sodium benzoate added Without sodium benzoate added
time Vacuum package Normal pressure Vacuum package Normal pressure
(day) package package
Tensile Tensile Tensile Tensile Tensile Tensile Tensile Tensile
force (g) length (cm) force(g) length (cm) force(g) length (cm) force(g) length (cm)
0 168.0+£3.1 1.54+0.07 168.0+3.1 1.54+0.07 168.0+3.1 1.54+0.07 168.0+3.1 1.54+0.07
4C
3 109.6+4.2 1.26+0.06 165.3+2.9 1.42+0.06 108.2+7.2 1.23+0.06 154.5+6.5 1.38+0.05
6 110.5+1.9 1.18+0.04 153.2+3.6 1.34+0.02 110.5+3.9 1.09+0.05 157.7+4.3 1.26+0.02
9 111.0+45.8 1.19+0.06 154.7+1.8 1.28+0.04 106.3+4.5 1.05+0.01 148.6+4.3 1.12+0.05
12 1114426 1.20+0.05 148.9+54 1.22+0.05 107.4+4.1 0.97+0.03 146.0+2.9 1.03+0.02
15 110.6£3.4 1.15+0.04 126.8+4.5 1.01+0.03 104.5+2.6 0.87+0.04 120.6+3.8 0.88+0.07
18 100.8+4.7 0.96+0.09 109.5+3.4 0.94+0.08 92.9+3.4 0.75+0.06 94.5+2.4 0.76+0.03
21 94.7+3.6 0.72£0.04 98.1+2.3 0.77+0.04 87.6+3.3 0.59+0.05 — 1 —
24 89.9+2.4 0.66+0.03 96.5+3.1 0.69+0.02 — — — —
27 86.4+2.5 0.60+0.04 83.0+2.2 0.61+0.01 — — — —
30 71.3+t2.0 0.53+0.03 — — — — — —
25C
1 129.246.1 1.36+0.09 148.5+4.5 1.50+0.08 111.9+4.8 1.24+0.09 140.9+5.2 1.38+0.10
2 102.743.7 1.22+0.07 120.4+3.8 1.35+t0.03 99.6+3.7 1.07+0.04 106.4t4.6 1.07+0.06
3 78.8£3.3 1.00+0.05 — — 725155 0.98+0.04 — —

! The samples with spoiled odor were not determined.
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Fig.1 Cutting force, deformation, tensile force and tensile length of fish noodle prepared from surimi with
80% tapioca starch and HPMC.
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