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Studies on the Isolation, Refining and Utilization of Lecithin

from Skipjack Viscera Oil
2. The Utilization of Lecithin

Kui-Shik Kmm
Department of Food Science and Technology, Yosu National University, Yosu 550-250, Korea

The refined lecithin derived from skipjack viscera oil was added to fish sausage and then the quality stability
of the fish sausage during storage was studied. The fish sausages with the lecithin (lecithin 0%, A; 2%, B;
4%, C; 6%, D) were shown low level for peroxide value, carbonyl value and acid value compared to that
without the lecithin, when they were stored for 40 days at 5C. The fish sausage with the lecithin was also
almost unchanged in polyunsaturated fatty acid compositions such as 22:6 (n-3) and 20:5(n-3) during
storage. Before storage, both the sausages with and without the lecithin were almost unchanged in their
sensory score, but the sensory scores were decreased with storage. As a result from sensory score, the sausage
contained 2% of lecithin (B) was similar to that of 0% lecithin (A). However, all the samples were kept their

oxidative stabilities for 40 days at 5C.

Key words: fish sausage, 22:6 (n-3), 20:5 (n-3), quality stability, sensory score, lecithin, skipjack viscera oil
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1. A{SAAA H=

AH (Kim et al. 1988)o1 4 A ¥ &3, FA€ AL
o (F)F% (AFA 2HF 24N LT WF27]
B71&e] Table 13 2& 249 F7HE2E st 27
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TAARE AAA

2. YHtdFol 24
el FEL AU Az, ZALE soxh-
letd, ZEN AL semi-micro kjeldahly, ¥ 33

3. DRMEIEZ, 2T ¥ Agte &Y

a2 ke AOACH (1985), 2R Y # 2 Henick
et al. (1954)9) ¥ 2 Age {2 BAAEY (YEF
3533, 1996) 2.2 =43

4. EXH F ool 24

Blighst Dyer'# (1959)° 93t #A4 & F&3 AL
AMAZAE Kim (1996)9]) 8ol meh GLC (gas i
quid chromatography, shimadzy GC-14A)2 ¥43l%
o EAzAGA BH =& 180T A 230T (3C/min)
A $2A7eH, 427 (FID) £5& 270, &7}
29 gL 1kgjord Pk AU FHL FEFY rete-
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Table 13 Z& M@l E2 2T Z oJF2AA A
F9 YVAEE Table 3% 21}
YA Y527 Ve AATFL 14%%9%, ¥
EHFL 7124% Ak AL S F7HeHA G2 oKL A
A dzAF (A ALFFL 15%9A1, FEFFL

Table 1. Formal for the preparation of fish sausage ad-
ded different levels of refined lecithin (%)

Sample No."
A B C D
Fish meat paste® 100 100 100 100
Sodium chloride 15 15 15 15
Sugar 15 15 1.5 15

Monosodium glutamate 0.2 02 0.2 02
White pepper powder 0.2 0.2 0.2 0.2
Beef extract powder 04 04 0.4 04

Nut meg 0.2 02 0.2 0.2
Garlic powder 0.2 02 02 02
Smoke flavor” 02 02 0.2 02
Food coloring solution® 0.05 005 005 005
Refined lecithin 0 2 4 6

1) A, refined lecithin 0% ; B, refined lecithin 2%
C, refined lecithin 4% ; D, refined lecithin 6%

2) Fish meat paste prepared by yellow corvenia

3) Smoke-EZ, Alpha Foods Co., LTd.

4) 10% mixture solution of Red 40 and Yellow $

Table 2. Operating condition for the rheometer

Instrument Sun rheometer (Compac-100)
Sample size 2emX3cm

% deformation 60

Cross head speed 60 mm/min

Chart speed 60 mm/min

Weight of load cell 10kg

Table 3. Proximate composition of fish sausage pro-
cessed by paste added different levels of re-
fined lecithin (%)

Fish Sample No.
meatpastt’ A B C D
Mositure 724 706 693 700 699
Crude protein 258 255 251 237 229
Crude lipid 14 15 35 41 50
Ash 04 24 29 22 22

1) Refer to Table 1.



2. HAIEY o] & 903

706%Fou, dAAE A7AE (B, C, D)9 AAZFe
35~50% 2 UM% whd, SEFLS 69~70%2
Hog Zadun zuydLe UzAFY F$ 258%
Fou, gAE" ANMAFANNT 23.0~250% 2 YZAF
% AolE YA %t FEL dE2AES] 24%9)
Wit HAE HIMAFANE 20~3.0% Hot.

2. EAE Hol SLAIX] HES A Y x|
o ZHo) Hz}

Table 4%)A & o] 5T YA1d] 404zt AFF
AFAAA ZAEY FAstEd, =g Az
W E £33 ADAJEE A d2AEY
3% FARERL AZAF 7.8 meg/kgol A 40¥A AT
15.6 meq/kg Q- 2 297} F713tqlh HAE AV ER
4093 AFA 4T FHA oY dRAF HE g
gt ot

2R dg e ARIINE WZAF S 4TF S71314
ou HAR AVMAEL At BT Zo] gvati
gk 3 dzAEY A AZAF 140]9 Ao] 404
Ae 252 43F F7rstgdey gAd A7MAER A
ZA71F 49 FUHE JEHY. o)gRe Ade
Jeong et al. (1994, 1995)°] FAAZ o] 45Jald F8
g 988 1 53] PCHEANAM 71 &2 AU A
£ vetithes Z2#s} #do] US Ao FEHHEG,

Table 5& HAE A7} AKAAA] AZF 9 2wt
Z249 W8E v AzIF dzAAEY B¢ £

314 (44.76%), monoene’t (28.56%) 2 polyencit

Table 4. Chan%es of peroxide value (POV), carbonyl
value (COV) and acid value (AV) of fish
sausage prepared by frozen fish meat paste
and refined recithin during storage at 5C

Sample ___ Storage time (days)
NO> "o 10 20 30 40
A 78 127 103 134 156
POV B 79 103 95 112 131
(meq/kg) C 77 98 94 107 122
D 7.8 95 92 105 115
A 59 78 70 8.1 9.7
Cov B 5.8 69 66 72 76
(meq/kg) C 57 66 59 68 72
D 5.8 6.5 5.8 6.7 7.0
A 1.4 1.6 19 21 2.5
B 1.3 1.5 1.7 1.8 20
AV C 13 15 16 17 18
D 1.4 15 15 16 18

1) Refer to Table 1.

(2668%)wolgth B o]5& FAST FAAYEL
16:07F 25.77%, 18:1 (n-9)7F 13.72%, 14:07} 8.14%, 22:6
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Table 5. Changes in fatty acid composition of fish sausage prepared by frozen fish meat paste and refined leci-

thin during storage at 5C* (Area %)
E 4 0 day
atly act A B C D

14:0 8.14 % 0.04 1049 +0.17 10.08 £ 0.03 923 +0.04
15:0 iso 0.22 % 001 024 % 0.01 023 £ 001 0.22 +0.00
15:0 1.00  0.02 085+ 0.14 0.86 + 0.01 077 + 0.00
16:0 iso 0.14 = 0,01 0.12 % 0.01 0.12 £ 0.00 0.12 + 0.00
16:0 25.77 £ 0.04 2283026 23.93 £ 0.06 23.16 £ 0.08
17:0 137 £ 002 0.80 £ 0.15 1.06 + 0.01 098 +0.18
17:0 iso 031002 045+ 0.04 0.50 £ 0.01 043 + 002
17:0 anteiso 0.12 % 0.00 0.11£0.02 0.10 £ 0.01 0.15 £ 0.05
18:0 730 % 0.03 431 %0.05 449 +0.02 461 +0.02
19:0 028 + 001 0.14 % 0.01 025 0.10 0.15  0.00
20:0 1.10 £ 0.04 040 £ 0.00 045 + 001 1.28 £ 0.01
Saturates 4476 4074 407 40.10

16:1 (n-7) 749 % 0,01 8.09 + 0.06 8.15£0.03 793 + 0.04
16:1 (n-5) 0.15 % 0,00 022+ 0.08 0.19 = 0.01 02 % 0.00
17:1 (n-8) 047 £ 0.02 046 + 0.02 0.51 £ 0.00 048 + 0.04
18:1 (n-9) 13721 0.02 1482+ 0.11 14.65 + 0.06 1473 £ 0.05
18:1 (n-7) 3.05 2 001 3.03+0.14 3.06 + 0.01 3.06 % 0.03
18:1 (n-5) 0.18 £ 0.01 0.14 £ 0.05 0.17 £ 0.02 0.12 £ 0.01
20:1 (n-11) 0.69 £ 0.02 030+ 039 trace trace

20:1 (n-9) 122 £ 002 035 0.29 0.85 £ 0.01 0.09 + 0.01
20:1 (n-7) 0.33 £ 0.04 0.15%0.05 0.22 + 0.00 0.11 £ 0.00
22:1 (n-11) 033+ 0.11 0.19 £ 0.01 0.19 £ 0.01 0.18 + 0.01
22:1 (n-9) 0.27  0.01 025 0.03 028 £ 0.01 025+ 0.01
24:1 (n-9) 0.66 + 0.06 0.34 £ 0.07 0.46 £ 0.01 047 £ 0.14
Monoenes 28.56 2834 28.73 27.62

16:2 (a-7) 0.45 £ 0.01 0.33 £ 0.01 0.32 £ 0.01 031 £0.02
1722 (n-8) 0.29 + 0.06 034+ 0.06 0.41 £ 0.00 0.38 = 0.03
18:2 (n-6) 2.16 £ 0.00 249 + 0.04 263 % 0.02 274 +0.00
18:2 (n-4) 1.85 £ 0.03 037028 0.85 + 0.04 0.23 + 0.01
18:3 (n-3) 346 + 0.04 175+ 0.06 2051001 0.97 £ 0.01
18:4 (n-3) 073 £ 001 0.78 £ 0.01 0.05 £ 0.01 071+ 001
20:2 (n-6) 0.19 + 0.04 0.17 + 0.01 0.17 + 0.00 0.17 + 0.00
20:3 (n-6) trace 029 £ 0.09 trace 0.10 £ 0.03
20:4 (n-6) 1.01 £ 0.01 1.57+0.04 146 * 0.00 1.71 £ 0.01
20:3 (n-3) 022 £ 001 0.08 = 0.02 007 £ 0.00 0.15 £ 0.00
20:4 (n-3) 0.42 £ 0,01 0.59 £ 0.01 0.53 £ 0.02 0.55 £ 0.00
20:5 (n-3) 463 £ 003 579+ 025 537+ 0.04 594 *0.07
21:5 (n-3) 1.02 £ 0.01 039 £0.03 046 + 0.01 027 + 001
22:4 (n-6) 0.55 £ 0.03 0.33 £ 0.02 035+ 0.02 021 0.00
22:5 (n-6) 031003 0.57 £ 0.02 0.58  0.00 061 +0.03
22:5 (n-3) 1.55 £ 0.01 159 + 0.10 145+ 001 149 £ 0.01
22:6 (n-3) 784 £ 0.03 1349 £ 0.58 1245 £ 0.11 1574 £ 029
Polyenes 26.68 3092 2920 3228

* : The data are presented as the mean * standard deviation of three measurements.
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Table 5. {Continued)

. 40 days
Fatty acid
A B C D

14:0 922 +022 1593 + 0.08 1028 + 0.05 861 = 0.09
15:0 iso 021 + 001 029 +0.00 024 +0.00 021+ 000
15:0 0.89 + 0.02 0.83 £ 0.01 0.81 +0.01 0.72 £ 0.01
16:0 iso 0.14 + 0.00 0.14 £ 0.01 0.12 + 0.02 0.11 £ 001
16:0 26.70  0.64 2200 % 0.12 24411023 211021
17:0 1.06 + 0.02 0.61 £0.02 078 + 0.02 0.77 + 0.01
17:0 iso 0.52 + 0.01 038 £ 0.03 041002 0.36 + 0.02
17:0 anteiso 0.16 £ 0.01 0.07 % 0.00 0.10 = 0.00 0.10 £ 0.01
18:0 7334009 355 % 0.05 529+ 0.08 477 £ 0.02
19:0 0.19 + 0.04 0.11 001 0.13 = 0.00 0.15 + 0,01
20:0 0.66 + 0.00 043 +£0.03 038 £ 0.01 128 + 0.01
Saturates 47.08 44.34 4295 39.19

16:1 (n-7) 634 +0.10 1005 + 0.03 770 £ 0.047 7.66 + 0.06
16:1 (n-5) 0.16 + 0.00 020 £ 0.01 0.15 + 0.01 0.17 £ 001
17:1 (n-8) 0.52 £ 0.01 048 +0.01 042 +0.01 0.44 + 0.00
18:1 (n-9) 13.63 + 0.26 1220 +0.12 1379 £ 0.14 14.86 * 0.09
18:1 (n-7) 249 + 0.08 247 £0.02 294 +0.02 3.17 £ 001
18:1 (n-3) 024 +0.03 0.14 + 0,01 038 +0.02 0.10 £ 0.00
20:1 (n-11) 041 +0.11 trace 0.07 £ 0.00 0.10 £ 0.0
20:1 (n-9) 0.81 £ 0.59 036 = 0.05 044 £ 0.00 0.56 + 0.01
20:1 (n-7) trace 0.08 £ 0.02 0.09 + 0.02 0.11 £ 0.00
22:1 (n-11) 0.23 + 0.06 trace 0.14 + 0.00 023 + 0.00
22:1 (n-9) 020 + 0.04 trace 0.19 + 0.01 0.30 + 0.01
24:1 (n-9) trace 0.12 £ 0.02 trace 045 £ 0.05
Monoenes 25.03 26.10 26.31 28.15

1622 (n-7) trace trace 038 £ 0.01 0.29 * 0.00
1722 (n-8) 0.09 +0.03 0.06 £ 0.01 029 + 0.01 037 £ 001
182 (n-6) 233 £ 0.05 240 £ 0.02 229 %003 275+ 001
18:2 (n-4) 275+ 012 048 +0.00 1.13 £ 0.01 0.06 £ 0.00
18:3 (n-3) 283+ 0.04 180052 130 £0.52 085+ 002
18:4 (n-3) 0.63 +0.12 129 £ 0.02 0.74 + 0.01 0.71 + 0.01
20:2 (n-6) 0.20 + 0.04 0.14 £ 0.00 0.15 £0.01 0.17 + 0.00
20:3 (n-6) trace 0.15 £ 0.06 095 % 0.01 0.08 £ 0.00
20:4 (n-6) 1.19 £ 007 1.51 £ 0.04 148 + 0,01 177 + 001
20:3 (n-3) 0.04 + 0.00 0.05 % 0.00 0.06 + 0.00 0.09 % 0.00
20:4 (n-3) 0.35 + 0.05 0.53 £ 0.02 0.55 + 0.0 0.57 £ 0.00
20:5 (n-3) 378+ 0.03 7.14 £ 0.11 547 £ 0.03 621 £ 007
21:5 (n-3) 254+ 1.19 0.17 £ 0.04 0.79 + 0.02 0.18 £ 0.01
22:4 (n-6) 1.01 +1.05 029 £ 0.01 0.29 + 0.01 0.20 % 0.00
22:5 (n-6) 0.28 +0.02 0.39 + 0.01 049 * 0.03 0.65 + 0.01
22:5 (n-3) 1.93 + 0.04 1.16 + 0.04 178 £ 0.04 1.60 £ 0.03
22:6 (n-3) 794 £ 0.15 12.00 £ 021 12,60 + 0.10 1611 £ 029
Polyenes 27.89 29.56 30.74 32.66

gto] Az AFAAAE SCAAM 40U AFsdE  BEH 309 AFRAE AZ fAdAoY 409 AZA =
AE Bl 4¥o] A9 vty AGE. o|92e  BE Yl 4t AFE A

AIE Lee et al. (1988)0] BA Folgf& #71E of

5 404 AR Ax, F44 2 3| B $ 4. UsHAMY W

AP st B A7 XFHA2Y FFAH SColA 4093t AFF s9A BAYLR FAFY 7,
Ae dzAEY dAY H/MAE 257 AzAF Ful, 472, texture © overall acceptance®] WIE #A
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Table 6. Changes in moisture content, jelly strength, 3 Z3l: Table 73 2t} RE FRA A2AF B

brittleness, hardness, cohesiveness and fol- 3 S MEko
ding test of fish sausage prepared by frozen 4092 A ek Z'}Z‘\‘ET‘: %S 2ot 2y o
fish meat paste and refined lecithin during ~ ZAF (A)% 2% HAAE F7HAE (B)Y A5e FoA

storage at 5C o7k Aot 4% % 6% N FAAE(C, D)
Samle Storage time (days) Aot A £¢ FYWAAAE 2% A4E H7h
NOZ 0 10 20 3% 4  Az@Egdse 21 @33 3442 #5242 8

06 698 690 684 617 95 4%, 6% ANE AAAE AT BUW7
693 687 682 616 664 f’}?*o ¢ ”a j Mg e Jw”
710 692 699 681 672 AT Aoy 2% FAE AIAZNME ASAAA
699 683 679 672 643 E4% JAg "] 2o] 2% HAEE AH7lEE Ao
4324 445 4313 4335 4347 o

M3 D46 Mos Ml apg  SooTHAHER.

Moisture (%)

Jelly strength

g cm 4512 4458 4479 4457 4496
4504 4467 4471 4489 4503 o o
82 82 83 84 86 = =
Brittleness 85 84 86 871 88
(ke) 8386 85 A1 %1 azuzae ppAY DHAYH OB B0l o
32:4 34:2 36:7 37:9 38:3 T W93 e FA AF RAEF YAALSE &
Hardness (ke) 336 351 373 384 387 S3o g o]&37] & AAF FA WASY GAE S
g B9 356 319 392 389 . o AR E T ThO HRA] 6] L
W1 358 182 401 403 2z} Hrtste] AJF 2N AE 71EE G AFA Y EF
027 029 031 030 032 RS 2ASET
Cohesiveness 028 028 030 032 033 YA E A7 o] S AAAE 5TAN 4087 AR te-

bt 0N ued B4 2R 2 wsE deld gges &
ATA A A B T ZRAE A2 9¢ FAuse deiA g3
. olRe HA” A7k gastEe 23 7 dEe
2 AN AU wdoge REWAA 2% HA

1) Refer to Table 1. g H7AE (Bl 7MY $43idxn dddd. =%

Folding test

TOwrUnwp0OwrrUnm»>unw»0nw»

Table 7. Change in sensory score of fish sausage prepared by frozen fish meat paste and refined lecithin during
storage at 5C"

Sample ) Storage time (days)
NO.2 0 10 20 30 40
A 38+15 35+ 14 35+ 14 34+12 36+ 15
Taste B 37+ 14 35+ 15 3616 32+13 32413
C 36+ 14 34+ 15 30+ 14 30£12 29+ 13
D 39+ 11 3015 28+ 16 29+ 13 26+13
A 38+ 14 36%13 37116 35112 34112
Odor B 3614 35+15 34+17 34116 33+ 14
C 33+ 1.1 3213 30+ 15 28+13 28+12
D 34+ 14 30+ L1 29+ 14 29+ 12 28+ 15
A 44£13 42%15 41%13 40£15 3813
Color B 43+15 40+ 1.5 39+ 15 39+13 36+ 15
C 41+ 14 36+ 1.1 3310 32+ 13 30+12
D 38 11 36+13 35408 33+10 2809
A 36T 14 34112 32t 16 3117 30t 14
Texture B 39+12 37413 36+15 32+ 11 31+ 14
C 37+12 36+ 1.3 35+ 10 30+12 28+ 11
D 37412 31+ L1 31409 27£08 25+ 15
A 39+ 13 38+ 14 3613 35+13 35112
B 38413 36+ 12 36+ 13 34+ 12 33+ 13
Overall acceptance C 37+ 11 35+ 11 33+09 30+12 26 £ 1.0
D 3710 33+ 10 3.1+08 28+12 24+ 10

1) The data are presented as the mean * standard of three measurements.
5 scale : S; very good, 4; good, 3; acceptable, 2; poor, 1; very poor
2) Refer to Table 1.
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