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Abstract

This study investigated microbial populations and the sensory quality of sikhae including globefish (GLS), flounder
(FLS), gastropods (GAS) and whelks (WHS) during storage at 4C for 16 d following fermentation at 10C for
4 d. General bacterial numbers increased to 102 in GLS and FLS, and to 1045 in WHS and GAS after the 20
d fermentation/storage period. Lactic acid bacteria increased to 108 log cycle in GLS and FLS after 10 d ripening
time, and reached this level in GAS and WHS after 15 d and 20 d, respectively. After 20 days the number of
lactic acid bacteria in each of the four samples was 108. There were 104105 yeast cells/g in each of the four
samples after 20 d. The number of Leuconostoc increased to over 108 log cycle after 10 d in GLS and FLS,
and 15 days in GAS for WHS the increase was to 107 log cycle. The pH values of GLS, FLS, GAS and WHS
4.42, 456, 4.31 and pH 4.26, respectively. The Sikhae acidity for all four samples ranged from 1.551.85% From
the sensory evaluation the overall acceptability was in the order of FLS > GLS > GAS > WHS.
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Table 1. Compositions of sikhae preparation

Material(g) GLS FLS GAS WHS
Main material 500 1000 700 1000
Steam rice 500 1000 700 1000
Radish 400 800 500 800
Red pepper 9 186 132 186
Salt 48 93 66 93
Garlic mince 115 235 165 235
Ginger mince 32 62 44 62
Malt powder 35 65 50 65
Wheat flour 7 15 10 15

GLS: Globefish sikhae, FLS: Flounder sikhae, GAS: Gastropods sikhae, WHS: Whelk
sikhae.
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Globefish, flounder, gastropods and whelk

Removal of nonedible parts
(Internal orgalf, toxin, bone)

Wash twice in clear water
Salting
Primary material mixer
Secondary spices mixer
Fermentation at 10C for 4 days

Storage at 4C for 20 days

Fig. 1. Schematic diagram of sikhae processing.
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Table 2. Changes in number of general bacteria, Lactic acid
bacteria and yeast on the maturing previous of sikhae

(cells/g)

Fermentation General Lactic acid
Sikhae and storage bacteri bacteri Yeast
days acteria acteria
0 1.53+023x10°  7.63+2.26x10° 2.36+0.31x10°
5 2.93+0.83x10"  2.26+0.16x10° 4.71%1.49x10°
GLS 10 157£2.1x10°  1.53+0.07x10°  5.68+0.53x10°
15 13240.03x10°  1.17025x10° (9.67+2.08x10"
20 8.60+1.98x10" 5.32+020x10° 8.53+0.02x10"
0 1.5240.16x10°  7360.40x10° 1.1240.24x10°
5 230£0.59x10°  1.21+0.18x10° 2.88+0.16x10°
FLS 10 2.16+5.16¥10°  1.79+0.10x10°  3.44+0.05x10"
15 2.69+0.05x10° 2.87+032x10° 6.671.16%10°
20 19540.07%10°  346+035%10°  2.03+0.00x10°
0 8.86+1.10x10° 6.87+0.89x10° 6.09+3.05x10°
5 1.1340.50x10°  2.38+0.19x10°  1.33+0.58x10"
GAS 10 031+1.32x10°  1.92¢027x10° 2.00£0.10x10'
15 0.39+2.31x10*  1.65+030x10° 2.67+0.58x10°
20 243+028x10°  3.27+0.97x10°  1.17+0.00x10°
0 142401210 530+023x10° 2.53+0.44x10"
5 124+0.10x10°  2.73+0.23x10°  4.330.58x10"
WHS 10 035+3.56x10°  1.871.27x10° 2.93+0.15x10"
15 343+042x10°  7.29+0.41x10"  1.67+0.58x10°
20 5.67+4.92x10°  4.33+029x10°  8.65+0.04x10*

GLS: Globefis, Flounder sikhae, FLS: Flounder sikhae, GAS: Gastropods sikhae, WHS:
Whelk sikhae.
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Fig. 2. Changes in number of general bacteria, Lactic acid bacteria
and yeast during fermentation and storage.

Values are mean+standard deviation of triplicate determination. Symbols: A; Globefis,
W, Founder, @; Gastropods, O: Whelk.
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Fig. 3. Changes in number of Leuconostoc and Lactobacillus during
fermentaion and atorage.

Values are meantstandard deviation of triplicate determination. Symbols: A; Globefis,
I, Flounder, @; Gastropods, O: Whelk.
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Table 3. Quality characteristics of flounder, globefis, gastropods
and whelk sikhae stored for 20 days at 4C after 4 days
fermentation at 10C

Sikhae
Attributes
Globefis ~ Flounder ~ Gastropods ~ Whelk
pH 4231013 396:005" 4012007 4262005
Acidity lactic acid %) 160:0.03  1.85:008 1760.12  155:0.08
Sourness” 3281007 346013  330:004 3.15:0.12
Flavor acceptability” ~ 4.09:0.09  4.38:004 398:0.15 387:0.11
Texture acceptability’  376:0.14 395015  371:0.04  3.6420.06
Overall acceptability” ~ 4.17:0.10  425:004  376:0.13  3.59:0.05

The attribute was evaluated from very low(l point) to very strong(5 points).
™The attributes were evaluated from very poor(l point) to very good(5 points).
MWalues are mean * standard deviation of triplicate determinations of 20 panels.
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