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Studies on the Processing of Gae-Woo Jeot'(I)***
—Possiblity of Low Salting Process in Gae-Woo Jeot (Salted and Fermented
Gastrophoda) and Changes in Fatty Acid Composition during Fermntation—

Song Dae-jin*, Kang Yeung-joo*, Ha Jin-hwan® Kim Seong-soo*,
Kim Yeung-dong** Kim Soo-hyun*

Summary

To establish the way of processing of Gae-Woo jeot whig:h used abalone intestine that has not
been systematically used compare to its characteristic taste and fame as main ingredient and to de-
velop as a local tourist good, the change of constituents the quality of salted fish products during
Gae-Woo jeot fermentation were examined. The results are as follows.

1. In the organoleptic test, Gae~-Woo jeot which fermented through 65 days were dominant and the
group of 10% salt concentration were better than that of 20%. It was the best of 10% salted
products to add small abalone, Both law salted (10%) and high salted (20%) Gae-Woo jeot were
similar in general constituents, nutrients and texture.

2. Compositions of highly unsaturated acid were farely high to 45.6% and 46.1% in small abalone
added group and top shell added group respectively. During 3 months fermentation low decreasing
rate of 3~4% was shown, EPA (eicosapentaenoic acid) was approximately 7~8% and
DHA (docosahexaenoic acid) was extremely low to be less than 0.3%.

3. In the changes General composition and pH, pH was within range of 4~5.5, 9~12% in protein,
3~5% in total sugar, 0.5~1% in lipid and approximately 1% in ash.

4. Gae-Woo jeot can be made with 10% low salting method, and 10% group gets all the better
for taste, small abalone adding is recommended.

5. When low salt fermented fish of 10% is processed, it is highly recommended to put sorbitol,
ethyl alcohol, lactic acid or other humectant for better taste and longer storage and good quality
food additives must be developed for tourist and presently applied mail ordering transportation must
be sought.
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Table 1. Mixed ratio of materials for the preparation of Gae-Woo Jeot (%)
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Table 2. Conditions of gas chromatograph analysis for fatty acids

Instrument
Column
Packing material

Pye Unicam series 304 chromatograph
0.5emX2m glass column
10% FFAP on 80~100 mesh chromosorb W

Detector FID

Column temp. 195C
Injection temp, 230C
Detector temp, 250C

Carrier gas N., 40m¢/min
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Table 3. Proximate composition fo raw materials in Gae-woo jeot

(%)
Component Topshell Small abalone Abalone viscera
Moisture 78.2 79.0 81.8
Crude protein 16.12 16.51 4.20
Carbohydrate 5.77 5.05 5.77
Crude lipid 0.45 0.43 0.74
Crude ash 0.42 0.47 0.35
VBN (mg%) 3.93 3.08 4.90
TMA  (mg%) 15.20 7.008 5.282
TMAO (mg%) 9.552 4,390 4.155

HERAL 0.74%2 o) HFt WHFR7 gex
st}

Z32L 34 AMEg 257 0.4~0.7%B =R},

HdAdd71 A4 (VBN) & 3. 1mg%~4 Img%a Al A
=7t of¢ 3y sk ¥ 4 A,

TMAE 47t 15.2m%, %3717 7.0m%,
BB Uo] 5 25mg%E A Ayl Y53 w2 Fhol
Rer, TMAOE 427} 9.6m%, L¥27171 4.4
mg%, AEWAFo] 4 2m%zA L7t U5 ¥
o 4y 23R AAEAE 2o By §
AT v P ohdel Uitk ek HEr Al
d]s=he] Hhs)A, TMASH TMAOute] A i A
o] Rolzldt ¥ 4+ A,

TEE A7 AzA9 o]f B¥q AEY W
NH &7 Leh, L2AY & HHER B
o, &ekEs 17.4%°ldxn, 2EA7= 45.5%2 4
2 EA77E oF 2.6W0 =AUt ABUAL 21.5%%
o},

. PH 9 &9 wy
3he Fig.1olA B wis} o]

NS
ok,
of
-4
5.4
leo
&

A---A A
&H—a 2A *%
-9 |T
- Bl U U S L P
et -.:.___o__.o\\:
gGO‘-
@ 1; 8 w
p=]
% 501
O
=
40}
0 "

15 25 35 45 55 €5 75 85 95
Fermentation days

Fig.I. Changes in moisture during fermentation of
Gae -Woo Jeot.

¥ : refer to Tablel.
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Fig.2. Chonges in salinity during fermentation of

Gae-Woo Jeot.

¥ refer to Table|.
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Fig.3. Changes in pH during fermentation of Gae-
Woo Jeot.

¥ : refer to Table I.
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Fig.5. Changes in total sugar durig fermentation

of Gae-Woo Jeot.

X% : refer to Tablel.
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Fig.6. Changes in protein during fermentation

of Gae-Woo Jeot.

% . refer to Tablel.
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Fig.7. Changes in crude fat during fementation
of Gae-Woo Jeot.

¥ : refer to Tablet.
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Fig.8. Changes in volatile basic nitrogen(VBN)
during fermentation of Gae-Woo Jeot.
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Table 4. Scores aggregate of sensory test by pannel during fermentstion in Gae-Woo joet

Day sample texture flavor color taste overall subtotal  sumtotal
1A 26 17 21 20 22 106

15 2A 28 18 18 15 21 100 al4
1T 26 18 20 23 21 108
2T 28 16 20 18 18 100
1A 26 17 26 23 25 117
2A 25 20 25 25 23 118

2 1T 20 16 25 21 20 102 43
2T 25 15 24 22 20 106
1A 20 30 31 30 30 141
2A 30 28 23 30 31 142

% 1T 18 26 26 29 26 125 48
2T 25 30 27 28 30 140
1A 33 30 25 28 3 149

45 2 A 25 23 30 28 32 138 556
1T 27 30 31 33 36 157
2T 13 23 23 25 112
1A 43 33 35 36 36 183
2 A 28 35 30 33 33 161

% 1T 31 35 31 35 35 165 647
2T 30 30 28 23 23 138
1A 41 36 36 41 40 194

65 2 A 35 33 " 30 31 32 191 661
1T 30 36 35 3 28 162
2T 28 28 30 28 30 144
1A 41 35 35 38 40 189

75 2 A 35 33 30 33 31 162 665
1T 32 M 33 36 33 168
2T 30 31 26 30 146
1A 40 31 33 37 38 179

85 2A 33 A 32 30 33 162 642
1T 32 31 30 4 30 157
2T 29 30 31 27 28 144
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Table 5. Sensory evaluation of Gae-Woo jeot after the fermentation of 65 days

Means score

Days Sample
texture flavor color taste overall**
1 A* 4.1a 3.6a 3.6a 4.la 4.0a
2 A 3.5ab 3.3a 3.0a 3.1ab 3.2ab
65 days
1T 3.0b 3.6a 3.5a 3.3ab 2.8b
2T 2.8b 2.8a 3.0a 2.8b 3.0b

Average of ten replication. In a column,

significantly different at the 10 level (p<0.05).

5 very acceptable 1 : very unacceptable

means followed by a common letter are not

* ! Legends are the same as shown in table 1,

* % : overall acceptance
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Table 6. Fatty acid composition of TL, NL, PL, GL of raw Gae-Woo jeot

(area %)
Added topshell Added small abalon

Fatty acid
TL NL PL GL TL NL PL GL
14:0 8.3 8.5 7.8 12.5 9.9 8.8 9.1 13.9
15:0 0.9 0.8 2.2 1.4 0.6 0.6 1.8 0.5
16:0 17.1 17.0 16.8 20.8 16.9 18.8 14.5 18.7
17:0 0.7 0.8 1.1 0.8 0.8 0.7 1.2 0.8
18:0 2.9 3.0 1.8 4.2 1.9 1.7 2.1 1.6
20:0 0.4 0.6 0.1 0.5 0.4 0.6 0.2 0.5
22:0 1.2 2.1 0.1 0.3 1.5 1.2 0.5 1.0
Saturate 31.5 32.8 29.9 40.5 32.0 32.4 29.4 37.0
14:1 0.7 0.9 0.5 0.7 0.8 0.8 0.8 1.8
16:1 49 5.2 3.7 4.4 5.6 4.2 4.2 55
18:1 11.0 10.4 8.9 12.0 11.0 8.3 8.3 11.6
20:1 3.7 3.6 1.9 2.5 35 2.0 2.0 4.0
22:1 2.0 1.4 5.9 2.2 1.5 5.7 5.7 1.0
Monoene 23.3 21.5 20.9 21.8 22.4 21.0 21.0 23.9
18:2 3.4 3.7 2.9 2.6 3.2 2.6 1.7 4.1
18:3 4.6 48 1.4 39 52 45 2.6 53
18:4 1.9 3.1 1.0 2.4 2.1 2.2 2.3 1.0
20:2 5.7 5.3 4.9 5.7 57 55 4.8 6.5
20:4 11.8 11.7 13.9 7.3 11.9 13.1 15.2 5.5
20:5 8.9 9.7 6.7 3.8 7.6 8.4 6.1 2.7
22:2 3.9 2.2 5.0 7.0 2.3 1.6 4.1 6.0
224 2.1 2.0 6.1 3.1 3.3 1.5 55 3.5
22:5 3.6 3.0 7.2 1.5 4.2 3.6 7.3 2.5
22:6 0.2 0.3 tr. tr, 0.1 0.2 tr, tr.
Polyene 46.1 458 49.1 37.3 45.6 43.3 49.6 39.1

TL : total lipid, NL : neutral lipid, PL : phospholipid, GL : glycolipic

tr. : trace

=2 polyenedte] F& EAE ¥l zolz} sj4xict,

L A7t A2 ALR $4F APAzA
H3led& Table 72 Table 8o Weldigiedl, 44
TE 10% A 20%A A RFolM wzopyge
dHELoldt e, 27F 2RI Fa Al
Z3abe) Cpo.pol 17~18%E 713 &3x 2 o

o] monoeneAl F Cis: 131]» polyene4l C20:4_1&1
11~12%9] ¥9§ vetda U,

L2827 HrlFolAE Table 98t 100041 vjebdl
upe} o] ALatArtgel dELolqt A JEIY
2 9le], o R gl QoA Lol 2 ¥

9 Arlel @E AR FAY Mok ol 4
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Table 7. Changes in fatty acid composition during fermentation of 10% salt Gae-Woo jeot added

topshell (area %)
Fermentation days
Fatty acid
Raw 15 25 35 45 55 65 75 85 95
14:0 8.2 8.3 8.0 8.4 8.4 8.5 8.8 8.9 8.7 9.3
15:0 0.9 0.8 0.7 0.9 0.8 0.6 0.7 0.8 0.8 0.6
16:0 17.3 17.3 17.1 17.5 17.4 17.6 18.0 17.9 17.7 18.0
17:0 0.7 0.5 0.7 0.7 0.6 0.7 0.7 0.6 0.6 0.5
18:0 2.7 3.0 2.8 2.7 2.9 2.8 2.9 3.1 2.9 3.1
20:0 0.3 0.3 0.4 0.3 0.3 0.4 0.2 0.3 0.3 0.3
22:0 1.3 1.4 1.3 1.1 1.2 1.1 1.1 0.9 1.0 0.9
Saturate 31.4 31.3 31.0 31.8 31.6 31.7 32.4 32.5 32.0 32.7
14:1 0.7 1.0 0.9 0.9 0.8 0.7 0.8 0.7 0.6 0.8
16:1 4.9 5.0 4.9 5.1 5.2 5.0 5.1 52 5.4 5.3
18:1 1.1 11.0 11.2 11.1 11.2 11.2 11.3 11.4 11.6 11.5
20:1 3.7 3.9 3.7 3.6 3.7 3.8 3.8 3.6 3.7 3.6
22:1 2.1 1.9 2.3 2.5 2.4 2.6 2.5 2.5 2.7 2.6
Monoene 22.5 22.8 23.1 23.2 23.4 23.3 23.5 23.4 24.0 23.8
18:2 - 3.4 3.3 3.2 3.5 3.4 3.7 38 3.9 4.0 3.8
18:3 4.6 4.6 4.8 4.7 4.5 4.6 4.7 4.9 4.8 4.7
18:4 1.9 2.0 1.9 1.9 2.0 1.7 1.8 1.6 1.5 1.7
20:2 58 5.7 5.6 5.7 55 5.7 5.6 5.5 5.9 5.8
20:4 11.8 11.7 11.9 11.4 11.6 11.1 11.2 10.9 11.0 11.1
20:5 8.8 8.9 8.7 8.3 8.5 8.0 8.0 7.9 8.0 7.6
22:2 3.7 3.9 3.6 38 4.0 38 3.9 4.0 3.7 3.8
22:4 2.1 2.0 2.4 2.2 2.0 2.1 2.1 2.3 2.0 2.1
22:5 3.8 4.0 3.7 3.4 3.5 3.3 3.1 3.1 3.0 2.9
22:6 0.2 0.2 0.2 0.1 0.1 0.1 tr, tr, tr, tr,
Polyene 46.1 48.3 46.0 45.0 451 4.1 4.2 4.1 439 435
tr. . trace
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20: 4% arachidonic acid7} 22:6)5 ETHL~0.3%Z o]E ulLsigict,
£ d& HAFolMe #HelE EPAE Z4¥ megzsiapdis 248 43

docosahexaenoic acid (DHA,

H7hrd LEANAAT EF usd g oln

#T Holm 9o AFGLYA ey Fo
o] g stA e} Az
Table 7, 8ol 4 M+ ups} o] LatAst7-9 A
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Table 8. Changes in fatty acid composition during fermentation of 20% salt Gae-Woo jeot added
topshell ’ (area %)

Fermentation days

Fatty acid
Raw 15 25 35 45 55 65 7 85 95
14:0 8.3 8.1 8.5 0.4 8.6 8.8 8.0 9.4 9.7 9.6
15:0 0.9 0.9 0.9 0.8 0.8 0.7 0.8 0.7 0.7 0.7
16:0 17.1 17.2 17.1 17.4 17.3 17.7 17.9 17.8 17.9 18.0
17:0 0.7 0.7 0.6 0.7 0.6 0.6 0.6 0.6 0.6 0.6
18:0 2.9 2.8 2.9 3.1 3.2 3.1 3.2 3.0 3.2 3.1
20:0 0.4 0.4 0.2 0.2 0.2 0.2 0.3 0.2 0.2 0.3
22:0 1.2 1.3 1.2 1.2 i.0 1.0 1.1 1.1 1.0 1.0

Saturate 31.5 31.4 3l.4 31.8 31.7 32.1 32.9 32.8 33.3 33.3

14:1 0.7 0.5 0.6 0.6 0.7 0.7 0.6 0.6 0.7 0.7
16:1 4.9 5.4 5.3 5.2 5.2 5.2 5.5 5.4 5.7 5.8
18:1 11.0 11.0 11.2 11.1 11.5 11.3 11.4 11.4 11.7 11.9
20:1 3.7 3.6 3.6 3.7 3.4 3.5 3.5 3.5 3.4 3.5
22:1 2.0 1.9 1.9 2.1 2.1 2.2 2.0 2.3 2.1 2.0

Monoene 22.3 22.4 22.6 22.7 22.9 22.9 23.0 23.2 23.6 23.9

18:2 3.4 3.5 3.6 3.8 3.7 3.8 4.0 3.9 3.8 3.8
18:3 4.6 4.7 4.5 4.7 4.7 4.9 4.8 4.7 4.9 4.8
18:4 1.9 1.8 1.6 1.8 1.7 1.5 1.6 1.7 1.7 1.6
20:2 5.7 6.0 5.8 5.9 5.8 5.8 5.9 5.8 5.9 59
20:4 11.8 11.6 12.0 11.8 11.9 11.7 11.4 11.5 11.0 10.8
20:5 8.9 8.8 8.7 83 ~ 8.4 8.0 7.4 7.3 6.9 6.9
22:2 3.9 3.7 3.9 3.8 4.0 3.8 3.9 3.9 3.8 3.9
22:4 2.1 2.2 2.0 2.0 1.9 2.0 1.9 2.1 2.0 1.9
22:5 3.6 3.7 3.6 3.3 3.1 3.2 3.0 3.1 31 3.2
22:6 0.2 0.2 0.2 0.1 0.2 0.2 tr, tr. tr. tr.
Polyene 46.1 46.2 46.0 45.5 45.4 4.9 43.9 4.0 43.1 42.9

H 44%ol polyenetto] 46.1%el4 43.5%2 (4d  10% A717a) A4 A7AFA 232 Helshint
F5 10%) . 46.1%04 2.9%(AAFE 20%2 4 A st A% 2s
A8 BaSRT, LEA7) QATFAME 45.6%)  ARHoz AR AZol YoiA ol o
A 433%E (1GEE 10%), 45.6%04 41.8%% b Weldy tehd e8Ass Holel wat 2
(A25E 20% 94 448 228z odck(Table Aol7h G2, 27 Ad5s 10%d 449 22
9. 10 9 54 Adsn Usie.

AodsEs Holo] wepd: 2 WA Yslz,
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Table 9. Changes in fatty composition during fermentation of 10% salt Gae-Woo jeot added

small abalone (area %)
Fermentation days
Fatty acid

Raw 15 25 35 45 55 65 75 8 9

14:0 9.9 9.8 9.7 10.0 10.1 10.1 10.5 10.6 10.5 10.7
15:0 0.9 0.8 0.9 0.8 0.7 0.7 0.7 0.8 0.9 0.8
16:0 16.7 16.9 17.1 16.9  16.9 17.0 17.1 17.5 17.4 18.0
17:0 0.7 0.6 0.7 0.7 0.7 0.8 0.7 0.4 0.5 0.6
18:0 1.9 2.1 2.0 2.1 2.0 1.9 2.0 2.1 2.2 2.0
20:0 0.5 0.6 0.4 0.5 0.5 0.3 0.4 0.5 0.5 0.5
22:0 1.3 1.2 1.3 1.0 1.1 1.0 1.1 0.9 1.8 0.9

Saturate 31.9 32.0 32.1 32.0

32.0 31.8 32.5 32.8 32.8 33.5

14:1 06 05 04 05
16:1 58 58 6.0 6.0
18:1 107 109 108 111
20:1 3.7 34 35 34
22:1 L7 19 19 18

Monoene 22.5 22.5 22.6 22.8

0.5 0.5 0.4 027 0.3 0.3
5.6 6.0 6.0 5.9 5.8 6.2
10.9 1142 11.3 11.0 11.3 11.2
3.5 3.1 3.3 3.7 3.6 3.5
2.9 2.0 2.3 2.2 2.1 2.0

22.4 23.0 23.3 23.1 23.1 23.2

18:2 3.2 3.2 3.3 3.5
18:3 5.2 5.3 5.1 5.0
18:4 2.1 1.8 2.0 1.8
20:2 5.5 5.4 5.1 5.6
20:4 12,0 12.4 12.2 12.0
20:5 7.7 7.8 7.9 7.7
22:2 2.3 2.1 2.2 2.1
22:4 3.2 3.2 3.4 3.3
22:5 4.2 4.1 4.3 4.0
22:6 0.1 0.2 0.2 0.1
Polyene 45.6 45.4 45,3 45.2

3.4 3.5 3.9 3.8 3.8 3.9
5.3 5.1 5.3 5.4 5.4 5.6
2.0 1.7 1.8 1.7 1.6 . 2.0
5.4 5.6 5.5 5.4 5.7 5.2
12.2 12.1 11.7 11.8 11.7 11.3
7.6 7.6 6.9 7.0 6.8 6.4
2.1 2.2 2.1 2.2 2.3 2.4
3.3 31 3.0 3.1 2.8 3.0
4.1 4.1 3.8 3.6 3.9 3.5
6.2 0.1 tr. tr, tr, tr,

45.6 45.2 4.1 4.0 441 43.3

& 8

1% AAAez ogHn YA £ AEARE
Y22 AR AzYE $Usa, oled 9=
¥3 3Foz WAAI Ashd, AL S43)
Aol glol, RBAE FAE ALGE 4yEo
Hehe e AHE sobsiy s Do},

L. 35 el deld A¢-AS HA $47+
659 AF olglern], 2¥27] YMY AdEE 10
%] Zol 7t o]l FUdoh, 2y dukgd ey
dFAE HelAde A 10%U AdA ot 20% =
AR 257t diFaelBiglct.

2. A= FXHAYA 2 A4v]7} L EX] AT
o4 45.6%, £k HIMFolA 46.1%24 "¢ ¥
< BEEL vehids. 4 34 Falel: 3
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Téble 10. Changes in fatty acid composition during fermentation of 20% salt Gae-Woo jeot

added small abalone. (area %)
Fermentation days
Fatty acid
Raw 15 25 35 45 55 65 75 85 95
14:0 9.9 9.6 9.8 9.9 10.0 10.3 10.3 10.4 11.0 10.8
15:0 0.6 0.8 0.6 0.6 0.5 0.5 0.5 0.5 0.4 0.5
16:0 16.9 16.8 17.0 16.8 16.9 17.4 17.5 17.4 17.9 18.3
17:0 0.7 0.9 0.7 0.7 0.7 0.6 0.7 0.6 0.5 0.6
18:0 1.9 2.1 2.0 2.2 2.1 2.2 2.4 2.3 2.5 2.4
20:0 0.4 0.3 0.2 0.4 0.3 0.3 0.3 0.4 0.6 0.5
22:0 1.5 1.4 1.6 1.5 1.6 1.4 1.3 1.5 1.7 1.6
Saturate 32.0 31.9 32.0 32.1 32.1 32.7 33.0 33.1 34.6 4.7
14:1 0.8 0.6 0.5 0.6 0.6 057 0.5 0.6 0.4 0.5
16:1 5.6 58 6.0 5.7 5.7 59 6.1 6.4 6.3 6.3
18:1 11.0 10.9 11.1 11.3 11.2 11.0 11.1 11.4 11.5 11.7
20:1 3.5 3.6 34 34 -3.2 3.3 3.3 3.5 34 3.3
22:1 1.5 1.6 1.6 1.7 1.8 1.6 1.7 1.5 1.7 1.5
Monoene 22.4 22.5 22.6 22.7 22.5 22.3 22.7 23.4 23.3 23.4
18:2 3.2 3.3 3.0 3.2 3.3 3.6 3.5 3.5 3.4 3.4
18:3 5.2 5.3 5.1 5.3 5.2 5.3 5.2 5.4 5.3 5.2
18: 4 2.1 2.1 2.0 1.9 1.9 1.8 1.7 1.8 1.2 1.3
20:2 57 5.5 5.8 58 5.7 56 5.7 5.8 5.5 56
204 11.9 12.0 12.2 11.8 11.9 11.6 11.7 11.8 114 11.3
20:5 7.6 7.6 7.7 7.5 7.6 7.5 7.2 7.1 6.2 6.1
22:2 2.3 2.4 2.3 2.5 2.4 2.5 2.3 2.4 2.3 2.4
224 3.3 3.3 3.0 3.1 3.2 3.2 3.3 3.0 3.5 3.1
22:5 4.2 4.1 4.3 4.0 4.1 3.9 3.7 3.8 3.4 3.4
22:6 0.1 0.1 0.1 tr. 0.1 tr. tr. tr. tr, tr.
Polyene 456 45,7 45,5 45.1 45.4 45.0 44.3 43 .4 42.0 41.8

~4%e] o) 7482 ualch EPAE oF 7~8%
Hegn, DHAE 33 9 X 8§ (0.3%0]5) L
EX-

3. @i4dE o pHY Wtel 3ol pHe 4~5.

Sl 4] H3tE dojglm, b2 9~12%, At
3~5%, AEL 0.5~1%, L2 1% A5l
s Bl

4. F5A4 o FERFEAAL AH, AvA A2

ol & 10% Aol e get ehviet 2387 sto]
g $2 Ao =gl A7t RBAs2e 2F
A7 AR S48,

5. A= 10%) AdAZ A=zA £ sorbitol
o]i} ethyl alcohol, Z4tolu}t .92 humectants
£ ctolv} A4 AH f=A AHrlsfor 3,
o] A 4

e S5
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