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Sik-hae is a traditional Korean fermented fish product which is made from flat-fish, garlic, sait, red pepper and

millet. The changes in chemical composition, pH, acidity and the contents of Amino-N, VBN, TMA and organic acids

were investigated during the fermentation of Sik-hae. The changes in the microflora, enzyme activity and the sensory

quality including textural characteristics were also evaluated.

The changes in the contents of crude protein, crude fat and moisture during Sik-hae fermentation were negligible.

The pH of the product tended to decrease in the course of fermentation and it showed the minimum value of4.5

after 7 days of fermentation. On the other hand the acidity continued to increase up to 2300mg % by 4 weeks of

fermentation. Lactic acid was the major organic acid. The content of Amino-N in sik-hae gradually increased up to

673.6mg % by 2 weeks of fermentation,-and then slightly decreased. The content of VBN increased rapidly during the

first 2 weeks of fermentation, while little changes in TMA content was observed.

The number of proteolytic bacteria increased slightly for the first 2 weeks and then rapidly decreased. The number

of yeast and acid forming bacteria increased rapidly from the 4th day to the 14th day of fermentation and then decreas-

ed. Both lipase and protease activities showed the maximum at the 11th day of fermentation.

The texture softening of the fish occurred after 1 week of fermentation and the adhesiveness appeared after 2 weeks

of fermentation. Summarizing these results, the optimum fermentation time for Sik-hae from flat fish were 2 weeks at

20°C and the quality of the product could be kept for up to 4 weeks in refrigerator.
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Fig. 1. Schematic diagram of Sik-hae process-
ing.
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Table 1. Operation condition of G.C. for or-

ganic acid analysis.

Instrument Gas Chromatograph, Tracor 550,
U. S.A.

Column 5% Reolex on chromosorb W.
A. W. (60— 80mesh) 3mmX 2mm,
dual.

Detector FID, dual.

Injection port 930

temperature

Column Held at 83C for 2min

temperature ., programmed to 150C
at rate of 10°C/min

Detector 245°C

temperature

Carrier flow N, 50ml/minXx2
50ml/min X 2
Air, 0.7 SCFHx2

Detector flow H,,

T Z AL Dilution pour method®E FIHSH
o] Table 22| W] x|ol| &I MEE, NENioHHE, B
SRR, BEREE Zhah kAR R lghel
5 i skalet.

Table 2. Conditions of microbial tests
Condition . Incubation .
Microorganism Medi Temperature Time (h)
Lipolytic Crossley Agar 25C 24
Bacteria Media
Acid forming |[B. C. P. Media ” 48-72
Bacteria
Yeast Y. M. Media ” 18-72
P Iyti Casei

rotealytic asem,.Agar . -
Bacteria Media

Wl oy e e 2] 1EME-2 BERIS HhiHstod oli-
ve oil & JHEHE Saiken #:ol Fste]  fIESHY
o, HPpHEEFRS] G- Anson-FRIE LY
of] whe}l FE 4%l % Spectrophotometer (Shima-
Model QV-50)ll 4 660nm/2] =Pt =2 &

zu
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Z27F #I5E-2- Instron universal testing ma-
chine (model No. 1140) & {#fs}to] Compression-
shear test™oll {kdlo] sl o Al &
fizell =& ¢ 2E Fo|7l 9180 Back extrusion
food cell(2830—003) ¢ Fifat Bulk testZ 3F41
=

R R ER

AREARF — K 52 #k= Table 304 X
= whe} ol AKAy-S 64.72%—~66.76%, HMEH
2 14.10%~16.62%, MIEH-S 0.85~1.15%,
IR 552 7.42%~7.75%2 #uRkbe & &
b glglel. 531, &BEe] Ko & 4
o] 19.5%", Z# el 190%™, BEFIA2
18.5%%, &2 18.3%" ol HaH =9 e 3|
5 B4 ol vRE Az [ A=k 1/2
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Table. 3. Changes in chemical composition

during Sik-hae fermentation

Time Chemical Composition (%)

(days) |Moisture pcrr(;i‘i‘fn CrudeFad Crude Ash

Raw fish| 82.68 15. 12 1.25 1.62

) 66. 76 15. 73 0.85 7.42

(75.68) | (15.92) | (1.08) | (6.68)

8 64.72 15.45 1.02 7.75

(70.20) { (17.46) | (1.25) { (7.26)

65. 96 16. 62 1.15 7.62

B (71.40) | (16.84) (1.61) (7.13)

99 66. 68 14.10 1.08 7.54

(72.25) | (16.70) } (1.32) (7.17)

Remark : ( }:-washing with distilled water
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Fig. 2. Changes in pH during Sik-hae fermen-

tation.
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Fig.3. Cganges in acidity during Sik-hae fe-

rmentation
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Fig.4.Changes in Amino-N during Sik-hae

fermentation
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Fig.5.Changes in T.M. A.and V.B.N. conte-

nts during Sik-hae fermentation
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Fig. 6. Changes in the organic acids during

Sik-hae fermentation.
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Fig. 8. Changes in Lipase activity during Sik-

hae fermentation
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Fig. 9. Changes in Protease activity during
Sik-hae fermentation
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Fig. 10. Textural changes of flat-fish during Sik-hae fermentation. (Instron 1140)
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