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Abstract
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Storage stability of boiled and freeze dried loach and antioxidative effect of Zanthoxylum schinifolium
were studied to confirm the possibility in development of instant choo-o-tang(Korean traditional
loach soup). Packaging and storage temperature did not cause a measurable change in in vitro protein
digestibility and trypsin indigestible substrate within 45 days of storage but remarkable quality changes
were occurred in all samples stored after 60 days. Vacuum packaging and low temperature storage(4
°C) had some effect in retarding protein quality deterioration due to delaying polyunsaturated fatty
acid oxidation. Maximum peroxide value and TBA value were reached in 15 days, and there were
a slow(TBA value) and rapid reduction(POV) after peaks were reached. In contrast, increasing brown
pigment development and fluorescence intensity continued until 90 days of storage. Treatment of
ethanolic extracts from. Zanthoxylum schinifolium prior to freeze—drying could protect against lipid

oxidation of freeze dried loach products.
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Table 1. Effects of packaging and storage temperature on protein quality of freeze dried loach

5 I Days
ample 0 15 30 %5 60 7 90
Stored at 4°C
Air packing
In uttro dlgestlblhty 91.84 91.33 91.25 91.31 90.91 90.43 90.19
TP 13.42 16.37 15.14 13.93 2213 22.83 27.94
Vacuum packing
In vitro digestibility 91.84 91.46 91.47 91.50 91.03 90.83 90.53
TI 1342 1475 14.32 11.34 21.66 20.95 27.07
Stored at ambient temp.
Air packing
In vitro digestibility 91.84 91.53 91.31 91.18 90.43 90.17 89.97
TI 1342 14.27 15612 12.04 25.93 24.82 28.89
Vacuum packing
In vitro digestibility 91.84 91.57 91.49 91.36 90.52 90.28 90.15
TI 13.42 14.01 14.34 13.38 24.20 24.23 28.05

o

6 digestibility determined using four enzyme assay.

2)mg/g solid trypsin indigestible substrate expressed as an equivalent of purified soybean trypsin inhibitor.
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Table 2. Effects of packaging and storage temperature on fatty acid composition of freeze dried loaches" during

storage for 90 days (Area %)
. 4°C Ambient temp.

Fatty acid Control Air Vacuum Air Vacuum
14:0 2.49 2.92 2.92 312 3.11
16:0 19.75 21.71 21.13 21.35 21.74
18:0 7.46 7.80 7.90 941 3.58
Saturates 29.71 32.43 31.95 33.88 33.43
16:1 16.97 17.28 17.32 16.78 17.09
18:1 20.75 21.30 20.91 21.61 21.44
20:1 2.44 2.04 1.88 2.03 1.82
22:1 0.66 0.78 0.70 0.85 0.71
Monoenes 40.82 41.39 40.81 41.28 41.07
18:2 10.66 13.28 13.40 12.92 13.06
18:3 3.85 2.56 2.69 2.43 2.47
20:4 511 3.99 4.28 3.87 3.93
20:5 3.69 3.46 3.90 3.04 321
22:5 2.63 1.83 1.77 1.66 1.62
22:6 3.55 1.06 1.21 0.92 1.21
Polyenes 29.47 26.18 27.25 24.84 25.51
Total 100.00 100.00 100.00 100.00 100.00
(20:5+22:6/16:0) 0.37 0.21 0.24 0.19 0.20

PBoiled at 97+ 1°C for 1 hour prior to freeze drying.
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Fig. 1. Remaining level” of polyunsaturated fatty acid
(C20 :5-+C22 : 6) to saturated fatty acid(C16:0)
in stored loaches for 90 days.

A4 air packed samples, stored at 4°C,

V4 : vacuum packed samples, stored at 4°C,

AA ' air packed samples, stored at ambient temper-
ature,

VA : vacuum packed samples, stored at ambient tem-
perature.

Y (sC20:5+5C22:6)/sC16: 0
(cC20:5+cC22:6)/cC16:0
where : s(stored sample), c(control)
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Fig. 2. Changes in peroxide value(POV) and TBA value
of freeze dried loaches during storage.
Sample’s codes were same as presented in Fig. 1.
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Table 3. Development of brown pigment in freeze dried loaches (0.D.)
Time(Days)
Sample
0 15 30 45 60 75 90
Stored at 4°C
Air packing ) )
Lipophilic 0623 0.706° 0710™  0.736" 0.789’ 0.8025"  0.813%
Hydrophilic 0.425" 0.432" 0.474" 0.544% 0.623%f 0,595 0.697°
Vacuum packing )
Lipophilic 0.623° 0.696° 0.698° 0.722™ 0725™  0.773" 0.829°
Hydrophilic 0.425" 0.455™ 0.492" 0.600°" 0.645° 0.629% 0.717™
Stored at ambient temp.
Air packing
Lipophilic 0.623 0.768" 0801%"  0808"" 08237 0913* 0.884
Hydrophilic 0.425" 0.453% 0.462" 0.530¢ 0.651¢ 0.602¢ 0.740%
Vacuum packing ) ‘ _
Lipophilic 0.623° 0754 0.785" 0.791" 0.799%"  0.850° 0.867°
Hydrophilic 0425 0.470™ 0.458" 0.501° 0.633% 0612 0.752*

UMean values with different superscripts are significantly different(p<0.05).
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Fig. 3. Packaging and storage temperature effects on
the flourescence intensity of freeze dried loaches.
A4 air packed samples stored at 4°C, V4 : vacuum
packed samples stored at 4°C, AA : air packed samples
stored at ambient temperature, VA : vacuum packed
samples stored at ambient temperature.
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Table 4. Radical scavenging effect of ethanol extracts
from Zanthoxylum schinifolium

Sample 50% Reduc.”(ug/ul)
L-ascorbi¢ acid 6.36
Defatted extracts? 9.03
Ethanol extracts” 9.45

Y Amount required for reduction of EDA(Electron Donating
Ability) with 50% DPPH after 30 min.

BDefatted Zanthopxylum schinifolium with hexane used in
60% ethanol extraction.

*Raw Zanthoxylum schinifolium used in 60% ethanol ex-
traction.
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Fig. 4. Effect of ethanol extracts from Zanthoxylum sch—~
inifolium on lipid oxidation of loaches during
storage.

Added levels were as follows ;

—@— control, —O— 1%, —¥— 2.5%, —/— 5% and
- 10%.
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