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Table 1. Changes in moisture content, pH, volatile basic nitrogen (VBN) and amino nitrogen contents during

storage of vinegar pickled sardine

Storage Moisture (g/100 g) pH VBN (mg/100 g) Amino-N(mg/100g)

days A* B C A B C A B C A B C
0 66.0 67.9 67.9 4.30 4.24 424 82 < 170 70 9.0 8.1 3.1
15 64.9 66.7 67.1 441 4.27 444 135 9.6 16.6 13.7 12.4 379
30 65.6 67.3 66.8 4.53 4.32 4.70 18.7 115 24.9 15.7 14.3 62.8
60 66.3 68.2 67.5 4.60 4.38 5.02 22.8 15.8 353 17.8 16.4 90.7
90 65.5 67.6 66.9 4.72 442 523 326 18.9 43.7 22.8 217 1673

*Product A: Sardine was pickled in vinegar seasoning solution mixed without antioxidant, vacuum packed in
laminated plastic film bag (polyester/casted polypropylene=12 um/70 um, 15X 16 cm), and then stored at 5°C.
Product B: Sardine was pickled in vinegar seasoning solution mixed with antioxidant, vacuum packed in laminated

plastic film bag, and then stored at 5°C.

Product C: Sardine was pickled in vinegar seasoning solution mixed with antioxidant, vacuum packed in laminated
plastic film bag, and then stored at ambient temperature.

Table 2. Changes in viable cell counts and histamine content during storage of vinegar pickled sardine

Storage Viable cell counts(/ml) Histamine (mg/100 g)
days A* B C A B C
0 1.0Xx10* 1.0X10* 1.0X10* 38 3.2 32
15 8.6X10° 9.3x10° 2.1X10° 53 5.8 84
30 2.2X10* 2.8x10* 59X 108 7.2 6.9 13.2
60 7.4X10* 7.5X10* 7.5X107 9.1 85 38.9
90 2.0X10° 3.1X10° 3.3x108 12.7 11.9 82.8

*Product codes (A, B and C) are the same as explained in Table 1.
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Table 3. Changes in thiobarbituric acid value (TBAV)
and peroxide value (POV) during storage of vinegar
pickled sardine

Storage TBAV (OD. at 531nm) POV (meq/kg)
dys  A* B C A B C

0 0216 0128 0.128 495 324 324
15 0483 0142 0232 652 375 441
30 0876 0198 0453 855 448 667
60 1453 0332 0789 1454 602 986
90 1267 0543 1354 1124 787 1347

*Product codes (A, B and C) are the same as explained
in Table 1.
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Table 4. Changes in fatty acid composition during storage of vinegar pickled sardine (Area %)

Fatty 0 day 30 days 60 days

acids A* B C A B C A B C
12:0 03 0.3 0.3 04 03 0.3 0.2 0.3 0.3
14:0 79 7.3 73 84 75 7.8 7.7 7.8 8.2
15:0 0.9 0.8 0.8 1.0 0.7 10 09 1.0 12
16:0 232 221 221 240 228 234 253 236 243
17:0 13 11 11 15 13 13 18 15 18
18:0 5.0 42 42 54 45 48 4.7 49 5.4
20:0 0.6 05 0.5 04 0.6 0.5 0.6 04 04
22:0 0.8 0.6 0.6 0.7 0.7 0.7 0.8 08 0.6
Saturated  40.0 36.9 36.9 418 384 39.8 42,0 40.3 422
16:1 8.1 79 79 8.8 8.0 86 9.2 8.6 89
18:1 130 124 124 12.7 12.9 13.2 14.6 125 141
20:1 22 17 17 2.7 20 1.9 25 25 22
Monoenes 233 22.0 22.0 24.2 229 237 26.3 236 252
18:2 19 20 20 1.6 18 1.8 14 14 14
18:3 49 54 54 5.0 5.0 5.2 4.7 4.8 44
18:4 01 0.2 0.2 0.1 0.2 trace 0.1 0.1 0.1
20:2 01 0.1 01 0.1 0.1 trace trace 0.1 0.1
20:4 48 5.2 52 4.0 5.0 44 4.2 49 4.0
20:5 82 94 94 74 89 85 6.8 86 17
22:2 14 16 1.6 1.2 17 13 0.9 14 0.9
22:4 0.2 0.6 0.6 04 04 0.2 0.1 0.3 0.1
22:5 11 18 18 12 1.6 14 0.9 13 10
22:6 14.0 14.8 14.8 13.0 14.0 13.7 12.6 132 129
Polyenes 36.7 411 411 340 387 36.5 317 36.1 326
Ratio** 0.96 1.10 110 0.85 1.00 0.95 0.77 0.92 0.85

*Product codes (A, B and C) are the same as shown in Table 1.

**Ratio indicates (20 :5+22:6)/16: 0.



Aoy 2dAAEFS AT FANRA

—349—

T% A2ololN mAEe AfKo| AASYY] "ol
AztEh 28U ALAAE AE A L AF Boe g
Ao ARAF AF Co A AydFe AFAdFt A
F3tol] wet AL Fbshe 43S Jehidoh Hista-
minedre] A9 ALeALE AF A 2 AF Be A%
Z MA3 Fbste] AF 90dAl 27 9.1mg/100 g
2 85mg/100 g 359 3lo] histamine F53HA A9
£ 4 Eujxis §Feldinh v AR AF
CY A% AR % 7§43 5713k A3 90U Aol = 82.8
mg/100 gol =@3ted histamine F&5§A Mol Ao &
Ak gFoldch A% F histamineFFe| ols} B
Wste geiatase] 4 pH ¥ 2=7F 42 50~6.0
2 20°C H2Ae® AF A 2 A% BY AS AR 5
pH 2 257} Yo} gaaale] Aol B33 A3}t
HA7] dEola AAEdm, AFE CY A AxYEe
pHE 4242 wgto} A3 F A3 F7l8ld Az
604l Fetase] 2 pHRl 5020191 E3
AR A gt aie] HF 2% 20°C R0
o} GRRitEhel BAo] A3 FeE ) wEelEt
HBadch Qojy] 2AYAEFY A4 ¥ histamined
Fog nFo] ¥ o AFEAL For weA] e
Agstojol NEALF g ¢hHsleEt BeH)

TBAZL nME3EZ W X|dHIx=Ao) wE

948 Aoy AAFFo) 45%PE0)1 nEEFXF
Agate] 2AH|7E Fol 2AYAFY A 2 AHA
H7} 433 EAA 2 Aoz AztHo] AAF TBAG

9 sdstEghel WslE ZAste] Table 3o, ZLei
EgA el 24& ZAF ] Table 4o} ehf At
TBAZ 2 A8 3he FAAE N skA & AF
A9l A% A% 60UZA FHHA FUME F 4L Z
2893, PAAE Aelse H2AZE AF B €
Adedr AZAF AE CY A AR F AL Ftst
ded, 1 F7EL AF B/F AF Cro A °]
B3 AR uFo B o FoYE o) &ste 2HY
AEL A2 o zZv|Yo) sodium erythorbateZ 3
7¥ate] zushe 49 7 2 A% F A dshy
£do2 & F JYrh EFARAY AL A

2 &
AFo] 20:5 R 22:6& FALELR Fj= EFAY
‘;_<

o o mu ok

= P2HYL, ARA0R 16:08 F2 S X
sk 9 16:1 B 18119 FAROE S Eidlbe
$= Z7ElAY. =% o]59 FAEL FAFAE
7VekA] e AF Al A$7t A% AL, Y
oz FAFAE HUste 2o AAS AF CY ¢
o)1ow, AARAE H et Ao A AF Bt
71 FAck 20:5 2 22:6 9 n-34 AHfurxEX
Ao A EHARAY A T AeHer S5/F
A4S veh gt wjg AstE 7] 49 ojEe AES
WalZo] & v 16:05 E3AMILE AFE ¢
Bt ol Xiatel] 9% X He] AHATE HHET]
$18}4(20 : 5+22 : 6)/16: 09] H|-&-& AR 47} s8]
Zo AFA7F 7 FHa, vz AFOY &l
oo, sl AE HEste H2AFF AFB B¢
AR & 2 sy gtk HE9E 1%2) sodium ery-

o oy b oy

ol

pL)

—

Table 5. Changes in TPA (texture profile analysis) parameters and results of sensory evaluation (SE) during

storage vinegar pickled sardine

0 day

30 days

60 days 90 days

A* B C A B

C A B C A B C

TPA** Ha 8.0 8.0 8.0 7.7 7.8
To 149 152 1.52 144 145
Ea 091 091 091 089 090
Ch 038 036 036 036 034

7.0 7.5 74 6.2 7.1 7.1 5.0

141 139 141 132 136 138 125
089 09 09 091 091 091 090
03 035 03 036 036 033 032

SE***  Te 4.0° 4.0° 407 3.8 3.9
Cl 33 4.1 41° 30 3.9
F 3.0° 4.0° 4.0° 27 3.7

29 3.3 3.3 1.3* 3.0 31% 10>
31° 2402 38 2.7 21 33 2.7
21 21 33 1.0 2.0  30° 1.0b

*Product codes (A, B and C) are the same as shown in Table 1.

*’f‘Ha, Hardness (kg); To, Toughness (cm?); Ea, Elasticity; Co, Cohesiveness; Instrument, Instron 1140; Sample
size, 1X1X1 (cm®; % deformation, 90%; Weight load cell, 10kg; Number of bite, 2.

***This value was evaluated by sensory test and given with 5 scales: 5, very good; 3, acceptable; 1, very poor.
The same letters indicates insignificant difference at the 5% level using Ducan’s mutiple range test.
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Quality stability of vinegar pickled sardine during storage

Eung-Ho Lee, Jeong-Suk Lee, Kwang-Tae Son, Jin-Soo Kim* Kwang-Soo Oh* and Soon-
Yeong Cho** (Department of Food Science and Technology, National Fisheries University
of Pusan, Pusan 608-737, Korea, *Department of Fisheries Processing, National Tong-Yeong
Fisheries Technical College, Chungmu 650-160, Korea, **Department of Food Science, Kan-
gnung National University, Kangnung 210-702, Korea)

Abstract : In present paper, we examined the quality stability of vinegar pickled sardine
during storage. The moisture content of all samples showed a little change, while pH and
volatile basic nitrogen content of pickled sardine processed with vinegar seasoning solution
mixed antioxidants increased during storage at ambient temperature. The viable cell counts
and histamine content of vinegar pickled sardine increased very standingly during storage

at ambient temperature, while increased vely slowly during cold storage. The thiobarbituric

acid value and peroxide value of vinegar pickled sardine prepared without antioxidants
increased up to 60 days and then decreased during cold storage. In case of changes in
fatty acid composition of vinegar pickled sardine prepared without antioxidants during cold,
percentage of polyenes such as 20 : 5 and 22 : 6 decreased. In case of the results for texture
profile analysis of vinegar pickled sardine treated with antioxidants during storage at am-
bient temperature, the hardness and toughness decreased, while the cohesiveness and
elasticity showed a little changes. Judging from the results of chemical and sensory evalua-
tion, the product B, sardine pickled in vinegar seasoning solution mixed with antioxidants
could be keeped on freshness and retarded on lipid oxidation until 90 days during storage
at 5°C



