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Abstract

The present study was comparative analyzed salt-fermented catfish visera{Liparispa-
nikat) and pollack tripe in order to study on various characterizations of the pickeles.

Fresh gill and intestine of catfish were fermented for different pericd of 1 2 and
3 weeks with 20% sall. According to aging progress, moisture content and fat content
were decreased. Salt content was from 693% to 17.06%, and ash content was highly
showed.

Protein content in catfish intestine, pollack tripe and catfish gill fermented for 3 weeks
were 1606%, 1745% and 1404 %, respectively.

Ca and K, inorganic compound, were extremely much. TMA and TMAD were decreased.
Hypoxantine and inosine as nucleotides were detected, and oxalic acid as organic acid
was showed high numerical value. According to aging progress, VBN was increased in
pollack tripe and catfish intestine. Pollack tripe and catfish gill fermented for 3 weeks
were detected amine nitrogen, highly.



In the catfish intestine fermented for 2 weeks and 3 weeks, contents of free amino
acid and L-Glutamic acid were presented high numerical value,

Protein, amino nitrogen and amino acid etc,. as effecting agents on taste were showed
high numerical value in catfish intestine fermented for 2 weeks and in catfish gill and
pollack tripe fermented for 3 weeks.
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| fresh intestine

wash with 3% saline water

steep for 12—20 hrs |

drain on the bambooblind

| add 20% table salt

| mix with subingredients

| aging(1, 2, 3 weeks) |

r_ pack in a jar
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Table 1. Condition for HPLC analysis of nucleotides and their related compounds.
Instrument  © Waters 510(Pump), 484{Detector), 746(Data Module)
Column : pBondapak™ Cut{3.9:<300mm)

Mobile phase : 1% trimethylamine/phosphoric acid(pH 6.5)
Flow rate + LOml/min
Detactor - IV 254nm
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AR 10990 F5 50miE 718ho] homogenizer 2 ol4at D 48 0]ate] e Aol San-
Park Cu cartridge® #4711, 154 10mlE %ol & EZ¢F=(Dowex 50W—X8, 50— 100
mesh, H™ form)o] E97pA# FRFE MYshe] AMTE s0mlE P} o] §48 045m
membrane fifter24 =245 HPLCE 4% 4= & Table 2.5% ek

Table 2. Condition for HPLC analysis of organic acids and their related compounds.
Instrument  © Waters 510(Pump), 484{Detector), 746(Data Module)

Column * uBondapak™ Cy{3.9> 300mm)
Mobile phass © ACN : HAO(825 : 17.5)

Flow rate ¢ 12ml/min

Detector : BI 410(Waters)

of, ¥ge g7 F2(Volotie Bosic Nitrogen, VBN) &3t
Ha4 97 FLe Conway unitd o] 89 o|F siywo g SHIH
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evaporator o]-B81] 50+ 4ta} 2§ g #] FwA)#] 2, sodium citrate bufler
(pH22) & AREata) H&8-Ye] 25mlsA S & 02um membrane filter 24
o] P2 o4 jomlF 3t ajnjedt E4Adma ARl

Il #R A S8

1. gerdE 9 pH &3
=8

Wzlal ol|ulg JAg ol B Mz APel PYyale] SRPFL W4 WIH= Table
35 2ok F, Helrlv|Alas] -5 7757%, NG EE 056%, YHE MOEE T
HMEFAM 545 REFES A4 B o Bd SR GHE el ofale 2230008
TEEFo| HapE& ¥ ¢ ddch <4 7)) dE SR RS I AEEE fANA Lehdg,

Table 3. Changes in moisture content(% )} of raw and high-salt Jeot

ey - Fermentation for
1 Weeks 2 Weeks 3 Weeks
catfish gill Tr.a7 &0.63 G574 .89
catfish intestine Bl.56 TLOl 7152 7280

pollack tripe 80,90 G928 B9.67 70.31
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Table 4. Changes in fat content{ %} of raw and high-salt Jeot
Fermentation for

e i 1 Weeks 2 Weeks 3 Weeks
catfish gill 0.36 0.3 0.28 0.27
catfish intestine 052 124 0.46 0.35
pollack tripe 22 043 0,94 .62

> W L

7] olzbel A, Vi, TeAs AsE Table 5.5 20 £4 710 e W= Wi €
Hol7} eioick, M 4=e] glolM dxEe FAS AFE APEE Malsly] 18] opabA
Aed g HrlEARE Ahe B 4HE 9 T, 4 o gy A8 F AU8E
eyl dEd ARRe] A=E Wt =] A& seojet ¢ ez Ytdd,

Table 5. Changes in salt conteat{%) of raw and high-salt Jeot
Fermentation for

Hhp i 1 Weeks 2 Weeks 3 Weeks
catfish mill (.93 14.66 137 14.13
catfish inkestine B.75 17.06 13.39 15.8
pollack tripe = 138 14,14 13.66
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Table 6 Changes im ash content{ %) of raw and high-sait Jeot
Fermentation for

Soiles
i 1 Weeks 2 Weeks 3 Weeks
<kt gl 1055 17.35 1857 1849
cattigh iritesine 9.52 171 14.85 15.76
pollack tripe 5.2 153 16.33 1601
o).l
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Table 7. Changes in protein content( %} of raw and high-salt fermented Catfish

Samples - Fermentation {or
1 Weeks 2 Weeks 3 Weeks
catfish mll 10.65 1226 1201 14.04
catfish intestine 10.27 983 1605 14.26
pallack tripe 115 12.44 1745 1160

bl 2213
A AEE ool Camh Kol He) 713 ¥ & 202 vhhdon] Melat o 2luals)
F@Ao0M we] W] 21tk (Table 8 B=) S417|7he Tabiiie S47]70] W4E 72 e)
FHe WAALE Dase AR Yedd 2 dlie A9 Ko gee 44
I, Uea] 4 Auc 100 o}4 F7H¢ Bom Jepdeh Be| 9% K, Na, Ca % Mgs] el
2A 992 viAte W02 o|FolE f Yyhclid] LR v mele) 4Eo 2ae) Ads

FHsdttin Heldg,

Table 8. Changes in inorganic composition of raw and high-salt Jeot{mg/kg)

Sample Fermentation for

raw 1 Weaks 2 Wesks 3 Weeks

I 1l I ] i} 1 Il il 1 i} 1
Ca 20546 693 12088 3637 1376 12751 342 2606 B8B45 577 608
K 13% 187 208 2212 2511 658 2001 2344 135 245 204
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Zn 036 046 025 021 046 O©O28 016 045 019 011 023
Mn 012 008 007 004 00085 01 00087 031 036 00075 0.0073
Fe 046 027 053 044 025 D041 0356 043 027 0076 022
Cu 003 003 004 O04 003 002 003 003 QO3 02 004
[ : catfish gill

I . Calfish intestine

1 : pollack tripe

AL pH HE
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Table 8, Changes in pH of raw and high-salt Jeat

Fermentation for

raw

Samples

. 1 Weeks 2 Weeks 3 Weeks
catfish gill 664 6.51 A6 G.43
ratfish intestine 642 6,63 64T 6.31
pollack tripe = 703 6.83 652
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Table 10. Changes in TMA and TMAQ of raw and high-salt Jeot

Sample Fermentation for
AW 1 "_i'i'l::l‘.: 3 Weeks 3 Weeks
I @m 1 @O @®m 1 @m W I o m
TMA 102 077 063 107 156 075 075 163 084 112 151
TMAO 285 157 286 253 313 264 181 168 319 129 0O&
1 . catfish gill

11 : Catfish intestine
0 @ pollack tripe
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Table 11. Changes in nucleotides and their related compounds of raw and hiph saltfeot

{gkg)
Sample Fermentation for
raw 1 Weeks 2 Weeks 3 Weeks
I o I o0 m I moou | nowm

e o35 011 012 0089 Q097 021 015 01 015 012 O

inosine 0053 — @7 — .16 = = 0.18 = = 0062
I : catfish gil
I Catfish intestine
W pollack tripe




Table 12. Chenges in organic acid of raw and high-salt Jeod

Sample Fermentation [or
TawW 1 Weeks 2 Weeaks 3 Weels
1 11 1 i1 1] 1 II__ i} I (1} m

oxalic sgagg oan1s 42758 23373 6012 45260 102754 42060 75879 46156 39855

aced

[ﬂ::;irtiﬂ igad4 1157 1120 TF83 B34 BAD = 1154 12656 1317 1374

[ © cotfish gmill
I : Catfish inbestine
1l : pollack tripe

Table 13. Changes in ovlatile basic nitrogen(VBN) of raw and high-salt Jeat(mg = )
Fermentation for

Sarmples raw

1 Weeke 2 Weeks 3 Weeks
catfish gill 10y 11258 G119 5659
catfish intestine 1502 478 6500 B2o3
pollack tripe = 44.09 7549 105.8
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Table 14. Changes in amino nitrogen of raw and high-zalt Jeot
Fermentation for

Samples raw
1 Weeks 2 Weeks 3 Weeks
catfish gill 186.15 372.08 BE.32 638,90
catfish intestine 148,96 13314 25487 25158
pollack tripe ™ 2753 108.17 188,13
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Table 15 Changes in free amino acid of raw and high-sall Jeot( %)

Sample Fermentation for
raw 1 Weeks 2 W’Eﬂkﬂm 3 Wgej:_s_ﬂ

I ® I E W 1 nm oW 1 0w
TAU 215 189 220 313 130 219 313 240 258 245 LB7
URE 1302 1097 = = — 663 811 908 486 693 640
ASP 172 173 2B0 356 286 2Bl 442 549 562 422 555
THE 284 277 468 618 437 617 758 62 846 680 T.70
SER 357 318 6570 T40 3B4 T61 BET 782 181 B34 755
ASN 015 046 033 470 = —  5db = = 465 =
LU 280 295 707 915 5T 1096 1217 1147 1579 1176 1154
FRO 430 440 418 562 544 366 510 991 &7 486 4935
GLY 330 253 509 6894 340 756 B36 T06 938 98I0 A75
ALA 519 457 773 871 454 5839 1L12 893 1217 1175 Bd8
ABA 0074 4056 013 020 = 02T 025 — 45 035 =
VAL 305 266 502 7/4 287 642 B39 623 B3 7T &M
MET 203 184 347 532 014 457 583 023 619 514 179
IS0 283 206 470 656 240 B39 TBl 580 BhHZ H3IE 598
LEU 556 520 &11 1127 383 981 126 414 1202 951 949



TME 325 302 342 465 105 484 530 3IBF 796 4385 345
PAE 435 433 G&675 863 2657 713 0949 645 9217 B2 617
AMB 023 = 014 @11 €31 Q4 012 051 034 015 055
AMM 034 028 052 OB 044 OB5 087 092 102 080 O0OB2
CEN 0076 — = .09 = a0y 008 004 015 008 04
LYS 233 1% 333 435 008 420 49 078 565 454 309
HI5 0583 084 13 1B6 032 017 222 032 2583 198 062
PFS 011 008 010 016 0089 007 016 016 0022 012 025
CYS - - 039 035 017 084 052 02 113 082 053
c\fT - - 013 027 - 024 049 = 033 029 -
ALL = = 0B8188 10712 = 17488 1.5321 = (7408 1.6916 =
HFR = < = g = = 0.56 = es  0.10 ==
AMI = = = - - = 0.06 - = - =
I © catfish gill
IT : catfish intestine
M : pollack tripe
Table 16. Changes of amino acid in rew and high-zaited]ect{ % )
Sample Fermentation for
amino acid  raw 1 Weeks 2 Weeks 3 Weeks
I 1 I b |1} I I It I Il Tl
Aspartic acid 204 155 171 144 212 213 19% 151 138 153 170
Threoning 06 071 078 066 103 05 093 070 063 068 08D
Serine 131 206 234 182 249 271 273 200 176 188 217
Glutamic acid 303 250 263 2168 315 319 314 235 220 239 519
Glycme 361 365 410 279 343 463 494 3¥79 275 337 2ZBd
Alanine 099 0B84 459 073 094 106 108 OB1 072 0GBL 0B85
Cystine — — - - - - - — - - -
Valine 039 064 073 062 0B OB 083 083 061 068 071
Methionine DE4 108 127 107 17 149 067 112 102 107 132
Isoleucine 068 057 054 051 075 069 108 049 050 055 061
Leucine 138 213 224 161 301 287 308 084 1850 205 236
Tyrosing 063 051 040 035 075 069 082 042 044 047 047
Phenylalanine 08% 064 073 060 OB9 OB 093 063 05 060 071



Lysine 115 108 L1177 1M 113 133 120 105 09 107 104
Ammonia 003 002 002 000 003 004 004 003 003 003 003
Histidine 051 034 040 032 044 049 001 035 022 038 0O
Arginine 157 111 146 101 160 165 155 112 091 098 141
Proline 052 057 068 051 066 074 OBE 060 050 05 552

I : catfish gill

I : catfich intestine

Il © pollack tripe
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