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Characteristics of Squid Viscera Oil
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Korea Food Research Institute, Songnamsi, Kyonggi-do 463-420, Korea

The oil content and composition of squid visera were determined to obtain data for utilization of this by-
product.

There was no significant difference in the glycolipid (GL) and phospholipid (PL) content in Ilex argentinus
and Todarodes pacificus, but neutral lipid (NL) was different (p<0.05). The viscera oil of I argentinus contained
30.50% total lipid which consisted of 96.24% NL, 2.63% GL, 2.37% PL, and contained 644 mg% cholesterol.
The viscera oil of T. pacificus contained 30.20% total lipid which consisted of 94.82% NL, 2.85% GL, 2.34%
PL, and contained 1,224 mg% cholesterol.

The NL, GL and PL of viscera oil in I. argentinus mainly consist of triglyceride (44.01%), esterified steryl
glycosides (58.95%) and phosphatidyl cholines (32.36%), respectively. Those of viscera oil in T. pacificus
mainly consist of triglyceride (39.63%), monogalactosyl diglycerides (51.67%) and phosphatidyl cholines (31.98
%), respectively.

The major fatty acids of the viscera oil of I. argentinus and T. pacificus were C16: 0, C18 : 109, C20 : 46,
C20 : 503, C22: 6w3. In llex argentinus, the fatty acids of NL mainly were C16: 0, C18 : 109, C20 : 406, C20
1503, C22: 603. PL were C16: 107, C20: 503, C22: 6w3 and GL were C18 : 109, C20 : 503, 22 : 6w3. The
major fatty acids of NL in T. pacificus were C16: 0, C18 : 109, C20 : 406, C20 : 503, C22: 6w3, PL were C16:
107, C20 : 503, C22: 6w3, and GL were C18 : 109, C20 : 503, 22 : 6w3.

Key words : viscera oil, glycolipid, phospholipid, neutral lipid

A 2 w2kl EPA (20 : 503), DHA (22 603)9) o] 40%
ojoz 1 o] Ast gAY oFA BojEe 25%
FAYES QAo 20T &ate $8 FH o vgo 453 =k (A, 1983). EPA, DHAE 3
o7 AAFEY FEE(FEHER), A4 (FHH= & FHHs n¥et T 49WF £3U1A A8 o
Fole] Au7|Fo] Fol Mo} WEol ¥ 24 98 ¥ AF F¥ Fo) U a9 507 Ao
2 AHEHe A9d AAE, 2uURE, FAE AE 2 FaAo Z2HIL Y FAZ oo A 0|84 &
T AFFHY2 2 A8H0} 2 Evlelz vjm® e AYH Aok (Stanshy, 1990).
2 9%E "Xe F8 74 Adodt eFoe A E 7N E At 43t 240 i 2 uRF
o} wet Aokt PYA0E UE F gjon olF 9 FAH YA& ZAEY HFHAEER HU|H1 gl
ZU 4t 2ol AaFe dokity YYAS il A 2o WAL A&FoR o3}y A% dHEY sz
7 oF 4560008 (1992) 0.2 o 40% BE/ d2ed JdFARE &83A HAFHY.
o], 2o Ao|, oY FAF L AEZ /T ¢ 60

% AR o8 Slek ols Be 1A A R
€9, BF, A=duie 24 5 (83 E AT 4
%, 9%, ov, 1Y, A% 444 5o WEEL N M B

AgRBoz AAHEH 1 ¢ AA9 20% o4& B AFo) AL A4} (Todarodes pacificus) 2 9%

AR S g 2ol AHgY ALEE Ao IR ol 85 A (ex argentinus) 2301 19959 499 71&F +4

2 Yk Ao 74 Aoz AL 25~27 cm, A E 220~

o] WRdE Yutolfo ula] AHA HElR BZ, 230g REE WA FAE 7 130g A% HE AL

74 g g1 A froe 53, 2 ¥F9 §#4 At dEAEY AXee Amrt F& 208

(% 30~40%)7} THEe] glod §3 Fofe o34 A 3 £ 7S TR} g s Eed F 2T B
595



596

'1{5],#?‘_

< X

APAER wreto AME-3tT

AuiMR2a XHe & Y 28

240 WA, 4 2 WAEA (AT dutygR
& AOAC (1990 whe} #4319 NFE (nitrogen
free extrat, 3G R)EFE YWAHEANE T & 100
oA W oz stct AA F2 Folch ¥ (1957

2 FE3glen 28 Ao WA £ Rouser
et al (1967)9 ¥PHO 2 silicic acid column chromatogra-
phydl g3t 4, 3 2 AAHAE 47 2P

XEZ8 =4

=38 474, 242 2 A2 24 Morris
1975, Gurr 1991)2 TLC (thin layer chromatography)&
e gdsg o TLCA o3ste £ € Z A%
A9 wH& TLC scannerd) 93te] 2 & 247 A
Q. ool £42AL Shimadzu duel-wave length
TLC scanner (CS-9000)& AH-23+ wave length 350 nm
ol ZA3H e, scanning WS zigzag reflection®
2 g

s =4 o ZAHE

Z Ao 2 FAY AR silicic acid chromatog-
raphyl 93te] ¥ 8 $4A4, 3AF, 942 A
A 24L& AOAC ¥ (1990)o] we} 14% BF3/MeOHZ
Wdo 2823 A7l § GC (gas chromatography)°l <
st B4 st

Aot 2 g 2o YRR ZH2HE
Klatt et al. (1995)¢] ¥l me} GC2 EA3Ach

By

a
zn Y 1%

)
o

1. AZ9 guiyz

Ak (ex argentinus) R A4} (Todarodes pacificus)
.740jg AA, WA, 7149 YA E L Table 13 2}

270je dWHELE R, oAV, 48 9
o] 299 we} o]z} Qe YtH o AHA 49
9 e Aol AAFY 699 Aol HF FEEFHo
A1 zgd o] Be AFE vehid 7994 1297
Ae & ¥%o) e Aoz gEA Udd (A, 1983).
£ AYoAE 49310 XYF A HBNRER AR
Ak

FegaEe YA AAst o 65%, TFS AT WF
o] 77~78%, 1%0] 51~52% FELE UEen @&

e 273 - 9HE -

194

NAGFE 14~19% 2 T2 yg RAAA, 3
oz veigd AWeEE WE AA7F F 14~18%
e, A AYF Aol 19~23%, 3ol 30% F
Fo2 Uged o Ade WAAAS 31~34%, T
o) Aol 54% 2 VElY Al % (1983)9 A
Hoe ¢ 2o gt
Nitrogen free extracts W3, 344, 1t3&o 2

A detged oje 3E AYS IM}oﬂ e %‘%

A
e

o B2 Hduyg fr]d%e] Ay £ & o (Mark,
1987).
Table 1. Aproximate analysis of squid, squid viscera
and liver (%)

Sample %‘;g Protein Lipid Ash NFE!
Total
Dllex argentinus® 651 145 179 11 14
Todarodes pacificus’ 646 178 141 17 19
Viscera
Tllex argentinus 781 167 19 08 25
Todarodes pacificus 771 167 23 12 26
Liver
Hllex argentinus 514 155 305 16 11
Todarodes pacificus 522 151 303 15 10
' Nitrogen free extract= (100% — (Moisture +Protein+

Lipid+Ash)%)

2 Capturing on open sea far from land
* Coastal fishing product

Table 2. The content of squid lipid (viscera oil)
class and cholesterol?

Item lllex argentinus Todarodes pacificus
Total lipid (%) 30.53 + 0.23 30.27 + 043
Neutral lipid (%) 9624 £ 115 04.82 + 026
Glycolipids (%) 2631 0.18 2.85+0.03
Phospholipids (%) 2,37 + 046 2.34 + 046
Cholesterol (mg%) 6440 £ 0.55 1,224 + 049"

' Values are Means + SD, n=3
2 Within a row, value with different superscripts diffe-
rent (p<0.05) by t-test
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Table 3. The content of neutral lipid in squid oil (vi-

scera oil)™ (Unit: %)

Item Dex argentinus  Todarodes pacificus
Monoglyceride 473+ 180 526 + 0.39
Diglyceride 7.85 £ 0.89 6.71 + 1.13
Free sterols 873*+0.77 9.07 £ 0.62
Free fatty acid 23.94 + 0.88 25.68 + 2.80
Triglyceride 44.01 £ 362 39.63 £ 6.0
Esterified sterols 10.75 £ 1.59 13.64 + 2.17

' Values are Means * SD, n=5
?Z Within a row, value with different superscripts diffe-
rent (p<0.05) by t-test

Table 4. The composition of glycolipids in squid oil

(viscera oil)" (Unit: %)
Item Tllex argentinus  Todarodes pacificus
Steryl glycerides —= 1174 £ 221°
Monogalactosy
diglycerides 41.05 + 3.94° 51.67 + 245°
Esterified steryl
glycosides 5895 + 3.94° 4833 + 245°

' Values are Means £ SD, n=5
2 Within a row, value with different superscripts diffe-
rent (p<0.05) by t-test

Table 5. The composition of phospholipids in
squid oil (viscera oil)’ (Unit: %)

Item® Dlex argentinus  Todarodes pacificus
P. inositiols 20.89 £ 1.99% 13.18 + 1.10°
P. serines 27.79 + 1.76 25.17 £ 0.69
P. cholin 3236 £ 0.77 3198 £ 0.76
P. ethanolamines 8.35 + 0.36° 20.18 + 0.72°
P.*acids 10.61 + 0.92 950 + 1.23

" Values are Means * SD, n=5

? Within a row, value with different superscripts diffe-
rent (p<0.05) by t-test
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Table 6. Comparison of fatty acid composition in squid oil and other source’ (Unit: %)
Fatty acid  Illex argentinus Todarodes pacificus Tuna Alaska pollack Lard Linseed oil

10:0 nd nd nd nd nd
12:0 nd* nd° 0.16 + 0.02° 0.03 £ 0.02¢ 0.78 + 0.08* 0.18 £ 0.02°
14:0 2.89 £ 0.08° 4.19 £ 0.06° 813+ 0.13 4,66 * 0.09° 154 +0.01° 272+ 021°
14 1 107 nd? 045 £ 0.02° 0.32+£0.01° 0.31 £0.02° 0.10 £ 0.02° 045 £ 0.01°
15:0 nd° nd° nd° 0.28 £ 0.01° 0.13 £ 0.02° nd°
16:0 2189+ 018" 2361 %052 2019 £098° 1095+033° 3390%035 1795 % 0.24°
16 . w7 8.15 + 0.06° 6.58 £0.09 10.50 + 0.27* 7.35 + 0.08° 2.84 +0.10f 382+ 015
17:0 0.56 *+ 0.14° 0.03 + 0.01° nd° 0.19 £ 0.01° 044 001" 4.06 £ 0.15°
18:0 143 £ 0.13° 333+ 003 3501 0.17° 199+ 012¢ 1221+ 0.09° 267 + 045°
18 - 109 1212 £0.28°  10.54 £ 0.16 1791 +026° 1861+032° 4356+ 107 344 £ 028
18 : 206 2.51 + 0.19° 343013 1.30 £ 0.08° 093+£022° 1176 +046° 1558 +0.72°
18 : 303 2.36 + 0.09° 2.33+0.10° 0.71 + 0.06° 0.56 £ 0.02° 062+ 0.07° 4869t 0.86°
20:0 nd° nd° 298 +0.16° 8421013 0.17 £ 0.04° nd°
20109 0.64 £ 0.03 0.73 £ 0.07 0.37 £ 0.06° 042 + 0.02° 1.06 % 0.02* nd*

20 209 1.07 £ 0.02° 073+ 011 0.21 + 0.01° 029 £ 0.07° 0.06 £ 0.01° 0.14 £ 0.01°
20 : 306 nd° nd° 0.21 £ 0.03° nd° 0.07 £ 0.01° 0.07 £ 0.01°
20 : 406 1197 + 0.13° 694 £ 022" 115 £ 0.04¢ 047 £ 0.14° 0.17 £ 0.01° 0.13 + 0.04°
20 . 43 0.97 £ 0.04* 0.40 £ 0.01° 0.81 + 0.06° 0.73£0.13" nd° ‘ nd*

20 : 503 10711017 11.89 049" 15.30 = 049° 10.68 + 0.26° nd* nd*
22:0 404 £0.16° 1.21+0.13¢ 2.88 + 0.26° 761 £ 0.14° nd* nd°
221169 104 £ 0.01° 204 +0.13° 0.16 * 0.01° 147 £ 1.10° nd° nd*

22 . 53 0.27 £ 0.03° 0.39 + 0.06° 182 £ 0.11° 0.84 + 0.01° nd* nd*

22 : 603 1357 £010° 2120 * 0.56° 11.23 + 0.53° 9.71 + 0.86° nd° nd°
23:0 0.13 £ 0.01° 0.04 £ 0.01° nd° nd° nd° nd°
24:0 391 % 0.03° 0.02 £ 6.01° nd° 0.68 + 0.08" nd° nd°
Total 3 2788+ 002 3620 + 1.03° 2988 +1.03° 2252 + 1.24° 062+ 007" 4869 + 0.86°
Total w6 1554 £ 005*° 1111 % 0.19° 2.88 £ 0.02° 169+ 029° 1206 047" 1593 + 0.74°
Total w9 1381+ 026° 12474 0.11° 1844 £031° 2050 £ 040°  44.62 + 1.09° 344 £ 0.28f
SFA® 3485+ 040° 3326 X 0.76° 3784+ 109" 34821+ 040° 4918+ 04% 2759 £ 0.77°
MUFA* 2195+ 020° 19,50 + 0.00° 2926+ 004" 2816 £ 047° 4757 £ 097 7.71 £ 0.14'
PUFA® 4343+ 0.05°  47.31+122° 3276 +1.01° 2421 +153 1268+ 053"  64.62 +0.12°

' Values are Means + SD, n=3

2 Within a row, value with different superscripts different at p<0.05 by Duncan’s multiple range test

3 Saturated fatty acid
* Monounsaturated fatty acid
* Polyunsaturated fatty acid
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PFAEQ linoleic acid (C18 : 2w6)= §737 A&
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U0z $474 BBV w6A BN FUAL X%
AR (p<0.05). T AAHY w6A B M &S

QET 24F (1554%), oA (1578%), AL
o4o% (11.10%)7F 7 #A deiged o ¥4
AW arachidonic acid o] Ygake Aolfo
11.97%, A¢tite Aol g 694% 7 242t $HHH o QU7
wj £olt},

oA WARFAM B FANA FAD 2 AA
Fo} A 24L& Table 79149 Zth

AA R o8 FAANAGHE TAIAHE Bt
A Aotatst Qokito]l oFzhe) AT By ot At
o] YRR T =& EPA, DHASZS UeUx
gadite] L o Aoz Uey

AAAGAN, Ricdlatat Zajolste]l e Ygato]
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Table 7. Fatty composition of neutral lipid, glycolipid and phospholipid in squid oil’ (Unit: %)
neutral lipids phospholipids glycolipids
Fatty acid Hliex Todarodes lllex Todarodes Dlex Todarodes
argentinus pacificus argentinus pacificus argentinus Dacificus

Cl4:0 28310037 4421009 nd® nd nd nd
Cl6:0 22.30 + 045 23.02 £ 0.69 701 £021° 3671+ 110° 2609%078 3225+ 065
Cl7:0 0.58 ¥ 0.02 nd nd? 1.33 £ 0.05° nd nd
Ci18:0 141 +0.04° 312+0.12° nd® 7.78 £ 0.36° 447018 654 £ 0.33°
C2:0 420+ 0.17° 213 +013° nd® 0.80 = 0.02° nd? nd
C23:0 015+ 001 nd -nd nd nd® 137 £ 041°
C4:0 4.06 + 0.20° nd® nd? 1.90 £ 0.10° nd nd

Saturates 3553+ 1.07 3269+ 1.11 701 +024° 5052+174° 3256+ 163 4016+ L77°
Cl4: 107 nd 047 £ 001 nd nd nd nd
C16 : 107 772%015 6.73 £ 0.15 30.31 2 0.61° 850 £ 0.21° nd nd
C18: 109 12.15 + 049 1046 £ 0.31 5241 021*F 1169%037° 1879%056° 1232 £ 049°
C20 - 109 0.67 £ 0.02 0.77 £ 0.03 nd nd nd nd
C22 . 1a9 1.06 + 0.02 123+ 0.03 1.02 = 0.02° 0.24 = 0.01° nd® 1.37 £ 0.04°

Monoene 21.60 £ 0.65 19.19 + 0.38 3657+ 1.10° 2043+ 042° 1879%038 1369+ 041°
C18 : 206 2.36 + 0.07 3551 0.02 9.94 + 0.30° 268 + 006 nd nd
C18 : 306 245 = 0.04 2.39 + 0.05 nd nd nd nd
Cl18 : 4w3 nd nd nd nd nd nd
C20 : 206 1.11 + 0,02 0.74 £ 0.02° nd* 0.29 £ 0.01° nd® 067 £ 0.03°
C20 . 406 12.10 + 048* 7.01 £ 0.21° 753 £ 0.30 6.79 £ 0.23 922 + 0.46° 479 = 0.19°
C20 . 403 1.01 £ 1.01° 0.39 £ 0.01° nd? 0.13 + 0.01° nd® 0.85 £ 0.04°
C20 : 5w3 10.35 £ 041 12.18 £ 0.37 2133+ 087 6.51 + 0.20° 1429 £ 0.71* 6.69 + 0.21°
C22 . 5w3 025+ 021 0.38 + 0.02 nd* 0.68 + 0.03° nd® 063 + 0.03°
C22 . 63 13.22 £ 053* 2104 + 1.05° 17.12 + 0.68° 1397 £0.70° 27.13+082* 3251 + 1.63°

Polyene 42.85 + 1.72 4768 + 2.38 5642+ 169° 3105+ 155° 50.64 + 253 46.14 £ 2.31

" Values are Means + SD, n=3

2 Within a row, value with different superscripts different (p<0.05) by t-test

3 Not detected

Agtatrtt E=A UEhgou EaAHAe dgtate]l 9
Rt EA ekt (p<005). IAAAA EPAS
DHA e f%ito] 218%, 27.1% HStAo] 143%,
27.13% 8 4% G AFE Jedt 53] ARAF
A 9go] dhitiny nxBES AWl C18 | 206,
C20 : 406, C20 : 5w3 (EPA), C22: 603 (DHA)7} £
o2 Yeon C16:0, C18: 1092 @Hito] it
Hoh =2 vl&2 JeEhSlT (p<0.05).

FAANAE dgato] Rt g Zadat §
Fol AL E& Aoz Yeion AN
Aghite] AYMEG £ Aoz YEyo Aoz
Hgito] doritRT C18: 169, €22 4wb, 20: 503
(EPA o] =A Yepdon 18:0, C22: 603 (DHA)
< gehitel YFARG A el (p<0.05).

AAR o XA LAY v gL 4, ¥4, o
QR A ANA £A UEGon Redite IR
o FARNRAM, B A2 FAANE, BAA, 9449

AAAAM EA ety

ARG N AAE L TS T Fo N2
Aol 7l oz}l stz {2 2 Asute] B¥
e g2 42 Jehed $2F 988 3= A
o2 A Uk 53] TAARNE 34 L EPAE
GAde] 24% 7T 4%E 1 F89 437 o
Aol F88 A8E sl Aoz ¥4 9low DHAE
AEE HER IRFEY J2AY) TR Ao
2 Higs AFddd dddle Aoz A g
(Wiseman, 1984; Lee, 1994; John, 1987).
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