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Quality Characteristics of Squid Sikhae by Preparation Method
and Fermentation Conditions

Ye-Kyung Lee, Bum-Ho Park and Soon-Dong Kim'

'Dept. of Food Science and Technology, Food Industrial Technology, Catholic University of Daegu, Gyungsan 712-702, Korea

Abstract

Quality characteristics of squid-sikhae prepared by four different methods(SHM: sikhae method, SHMFLA; sikhae wmethod
added with L plantarum, MM; mixed method of sikhae method and salting method, MM-LA; MM method added with L
plantarum) were investigated during fermentation at 20C. The pHs of all the 6-days fermented sikhae samples were in the range
of 4.01~3.76, meaning that there were no significant difference in pH according to the preparation methods. Numbers of total
microbes(TM) were decreased, while the matio of lactic acid bacteria against TM in SHM-LA and MMLA was higher than
those of SHM and MM There were no differences in acid protease activity, while NH;-N content of SHM and MM were higher
than those of SHVFLA and MM-LA. Amylase activity was the lowest in MM-LA. Proteins separated by SDS-PAGE belonged
to 7~200 kDa, the major proteins (153<94<41 kDa) of the sikhae in all plots were disappeared at 6 days fermentation. In sensory
evaluation, sour taste of MM was the highest, while it was the lowest in SHVFLA. Sweet taste, bitter taste, salty taste and
hot taste were not significanfly different. Off-flavor was decreased in lactic acid bacteria added products. Scores of the sofiness
and overall acceptability were the highest in SHVI-LA. These results indicated that SHVELA was the best method for the
preparation of squid sikhae because of the enhancement of lactic acid fermentation and overall acceptability.
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Table 1. Compositions of experimental squid sikhae ©
MM MM-LA®?
Materials SHM" SHM-LA?
Pre-fer After-fer” Pre-fer After-fer
Salted squid 1007 1007 100” - 1007 -
Cooked millet 50 50 50 - 50 -
Red pepper powder 7 7 3 4 3
Malt powder 4 4 4 R R
Fermented radish 40 40” 40® - 40”
Garlic 3 3 2 2 2 2
Ginger 2 2 [ 1 1 1
Salt 2 2 2 - 2 -

19 Abbreviation: SHM; sikhae method, SHM-LA; sikhae method fermented with L. plantarum, MM ; mixing method(salting method
* sikhae method, MM-LA ; mixing method fermented with L. plantarum. Pre-fer; pre-fermentation, After-fer; after-fermentation.

4 Pre-fermentation and after-fermentation were conducted for 1 days and 5 days at 20T, respectively.

? The squid salted with NaCl(7%, w/w) at 10°C for 1 days was used.

® The slice radish salted with NaCl(7%, w/w) at 10T for 1 days was used.

?) The slice radish salted and fermented with NaCl(7%, w/w) and L. plantarum at 20C for 1 days was used.
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Table 2. Changes in pH and acidity of squid sikhae prepared by different fermentation methods

Hotrlo} A ime ek

)

Fermentation days

Measurements Samples’'
0 2 4 6
SHM 5.84+0.21*2 5.20+0.20% 4.27+0.18* 3.76£0.17
SHM-LA 5.65+0.19* 5.03+0.16™ 438+0.17°* 3.82+0.15%
pft MM 5.81£0.21* 4.93+0.14* 4.13+0.13% 3.89+0.16™
MM-LA 5.79+0.23* 5.09+0.18" 4.1740.15% 4.01+0.11%
SHM 0.410.04* 0.56+0.04° 1.02+0.07°* 1.39+0.05*
Acidity SHM-LA 0.46+0.05 0.5740.05% 0.97+0.08"* 1.47£0.06**
(lactic acid%) MM 0.46:0.03% 0.650.04°* 1.14£0.09" 1.40+0.04*
MM-LA 0.48+0.04* 0.64+0.05% 1.08+0.08>* 1.29+0.04*°

D Abbreviation: See Table 1.

? Values are meansstandard deviations of triplicate determinations, different superscripts in the same row(a~d) and the same
column(A—B) indicates significant difference at p<0.05.
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Table 3. Changes in number of total microbe and lactic acid bacteria of squid sikhae prepared by different fermentation
methods

Measurements Femdz?:ﬁon SHM" SHM-LA? MM MM-LA?

0 0.55+0.08"” 0.40+0.07"¢ 0.34+0.02°° 0.2440.01°
™ 2 63.02+4.24° 58.07+6.36™C 49.96+4.14* 42.12£1.92°®
(x10°cf/mL) 4 71.13+4.24° 65.16+6.02° 61.02+1.41® 45.9646.36"

6 112.2749.60* 98.12+7.61" 90.89+5.70° 65.17£7.07°

0 0.11£0.02°° 0.14+0.01° 0.09+0.01°° 0.08+0.02°°
LAY 2 32.77+3.61% 39.49+2.70° 23.48+1.98° 28.1442.16%
(x10°cfw/mL) 4 49.08+4.12°° 482243 68" 40274214 34.47+2.87"

6 87.57+3.99* 87.33+4.32* 68.17+£6.53 57.3543.114

0 0.20+0.02°C 0.35+0.03% 0.25+0.02°° 0.33+0.04°°
LA/ 2 0.52+0.06° 0.68+0.04" 0.47+0.04°¢ 0.67+0.03%

4 0.69+0.05"* 0.74+0.03* 0.66:+0.03" 0.75+0.05**®

6 0.78+0.08* 0.89+0.09** 0.75+0.05 0.88+0.08™*

~© Abbreviation: See Table 1, TM; total microbe. LA; lactic acid bacteria.

7 Values are meantstandard deviations of triplicate determinations, different superscripts indicates significant difference at p<0.05.
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Table 4. Activities of protease and amylase, and amino-nitrogen content of squid sikhae prepared by different fermentation

methods
Fermentation H 2 3 ‘ “
Measurements d SHM SHM-LA MM MM-LA
ays
Protease 0 228 012" 238+ 0.14" 244t 018" 248010
(tyrosine pig/g/hr) 6 5.84+ 028 532+ 026" 5.60+ 0244 5.16:027
B -Amylase 0 3.05+ 021" 325+ 025" 414+ 0.32° 2.36:0.32%
(glucose mg/g/hr) 6 13601+ 5.03* 201.83+ 5.88" 230.03+ 6.02* 183.89+5.76™
Amino-nitrogen 0 5021+ 5.18° 40.08+ 4.26® 50.19+ 4.62° 50.1843.95
(mg”%) 6 120.45+10.22* 100.09+10.47* 110.16+1021™* 90.8749.48™

1~ Abbreviation: See Table 1.

3" Unit: protease; amylase; amino-nitrogen.

% Values are meantstandard deviations of triplicate determinations, different superscripts on the same row(a-b) and the same column(A-B)

indicates significant difference at p<0.05.
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Fg. 1. SDS-Polyacrylamide gel electrophoresis of protein
extracted from squid sikhae prepared by different fermenta-
tion methods fermented at 20T.

Abbreviation: See Table 1. Top: soaking days, bottom; 6-days
fermentation.
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Table S. Sensory evaluation of squid sikhae prepared by different fermentation methods fermented at 20°C for 6 days

Attributes SHM" SHM-LA? MM? MM-LA?
Sour taste” 3.49£0.29°" 2.83£0.32° 435+021° 3.08+0.34™
Salty taste® 3.4240.26° 3.01£0.22° 3.21x0.25° 3.13+0.28"
Sweet taste” 1.45+0.09* 1.58+0.16" 1.55£0.11° 1.45£0.27°
Bitter taste” 1.330.07° 1.23+0.12° 1.18+0.12° 1.15+0.24°
Hot taste” 2.52+0.27° 2.58+0.26* 2.63+0.26" 2.43+0.15°
Sour odor'” 3.30£0.28° 3.25+0.32° 3.15£0.17° 2.754+0.19°
Off-flavor'” 2.7340.29® 2.23+0.26™ 2.80+0.24° 2.18+0.25°
Softening degree'” 3.10+£0.24® 3.40+0.24° 2.78£0.29° 3.21£0.21%
Color acceptability™” 3.58+0.39" 3.28+0.22° 3.730.17* 3.3240.23°
Overall acceptability'? 2.92+0.30 3.78+0.21° 2.93+0.10° 2.9840.12°

"9 Abbreviation: See Table 1.

> The sensory evaluation was conducted by 25 panelists using 5-point scales(l point: very weak to 5 points very strong).
2719 The sensory evaluation was conducted by 25 panelists using S-point scales(l point: very poor to 5 points very good).
" Values are meantstandard deviations of 25 panels, different superscripts within a same row indicates significant difference at

p<0.05.
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