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glycerophospholipids in squid visceral oils, as well as their positional distribution on the glycerol

backbone, were analyzed by solid — phase extraction ( SPE), regioselective enzymatic hydrolysis, and
gas chromatography — mass spectrometry ( GC — MS). The results showed that a total of 42 fatty acids
were identified in triacylglycerols from the viscera oil of four squids,
(SFA), 9 monounsaturated fatty acids ( MUFA ), and 15 polyunsaturated fatty acids ( PUFA). The
relative contents of SFA, MUFA, and PUFA in triacylglycerols were 31. 79% - 33.24% , 32.99% -
35.02% , and 33. 19% - 33.90% , and Equatorial

squid viscera oil showed the highest SFA contents (33.24% and 33. 11%, respectively), which were

including 18 saturated fatty acids

respectively. The triacylglycerols from Peruvian,

significantly higher than those from Argentine and North Pacific squids (p < 0. 05). There was no
significant difference in MUFA content of triacylglycerols of viscera oil between Equatorial and Peruvian
squids(p >0.05) , but their levels were significantly lower than those from Argentine and North Pacific
squids (p < 0. 05). Regarding PUFA,
Argentine, and Peruvian squids (p >0.05) , but their levels were significantly higher than that in North

no significant differences were found among Equatorial,

Pacific squid (p <0.05). MUFA were predominantly esterified at the Sn —2 position of triacylglycerols
(39.78% —-41.98% ), while SFA and PUFA showed preferential localization at the Sn — 1,3 positions ,
accounting for 32.84% —-34.15% and 35.62% -36.34% of total fatty acids, A total of
comprising 21 SFA, 19 MUFA, and 43 PUFA.
The relative contents of these fatty acid classes in glycerophospholipids followed the hierarchical order:

PUFA >SFA > MUFA. The contents of PUFA in visceral glycerophospholipids in Argentine and North
Pacific squids were significantly higher than those in Equatorial and Peruvian squids (p <0.05). The

respectively.

83 fatty acids were identified in glycerophospholipids,

fatty acids at the Sn — 1 position of the glycerophospholipids were primarily SFA and MUFA , accounting
for 40.60% - 40.91% and 25. 10% - 25.28% , respectively. In contrast,
predominantly occupied by PUFA (69. 95% - 70. 10% ).

glycerophospholipids of squid viscera oils from four different sources differ significantly in fatty acid

the Sn — 2 position was
In conclusion, triacylglycerols and
composition, and the acylation positions of different fatty acids on the glycerol backbone are selective.
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Table 1 Fatty acid composition and content of triacylglycerols in the viscera oil of four squids %

RENTER B AR ek RiE s

C14:0 4.29 £0.07° 3.92 +0.05° 4.02 £0.06" 4.06 £0.05"
C15:0 1.68 £0.02* 1.63 +0.14" 1.79 £0.03" 1.76 +0.01"
C16:0 14.39 +0.07" 14.22 £0.33" 14.81 +0. 08" 14.89 +0.10°
C16:1 4.10 £0.06" 3.83 +0.06" 3.89 +0.03" 3.84 +0.05"
C17:0 2.56 +0.01° 2.62 +0.04" 2.72 +0.01° 2.72 +0.01°
C17:1 2.38 +0.01° 2.41 +0.10* 2.38 +0.02° 2.36 +0.03"
C18:0 3.74 £0.02° 3.95 +0.08" 4.05£0.02° 4.08 0. 03"
C18:1 13.52 +0.09° 13.44 +0.05" 13.00 0. 09° 13.25 +0.20"
C18:2 2.53+0.01° 2.53 +0. 14" 2.64 +0.02° 2.63 +0.01"
C18:4 1.61 £0.02° 1.29 +0.13" 1.29 £0.04" 1.33£0.02"
C19:0 0.98 +0.01" 1.00 +0.03" 1.08 £0.01° 1.08 +0.00°
C20:1 7.21 £0.10" 7.71 0. 12° 7.15 £0.05" 7.18 £0.02"
€20:2 1.02 £0.02* 1.08 0. 13" 0.82+0.01° 0.90 +0.05"
C20:4 0.96 £0.00" 0.96 +0.01" 0.98 +0.01° 1.00 +0.01°
€20:5 8.25 +0.05" 7.63 £0.13" 7.73 £0. 10" 7.70 £0.12"
€22:1 4.39 +0.15% 4.74 +0.46" 3.97 0. 11" 3.87 +0.12°
€22:5 2.12 £0.00° 2.18 £0.02" 2.25+0.01° 2.24+0.01°
€22:6 14.38 £0.04° 14.78 £0.21" 15.35 +0.10° 15.15 £0.04°
C24:1 1.74 £0.09" 1.89 +0.09" 1.68 £0.02" 1.64 £0.01"
SFA 32.03 £0. 16" 31.79 +0.78" 33.11 £0.16° 33.24 £0.11°
MUFA 34.27 £0.21" 35.02 £0.75° 32.99 £0.06° 33.07 £0.06°
PUFA 33.70 £0.05° 33.19 +0.03" 33.90 0. 14° 33.69 0. 17"

TS/ NT 1% MIRNIRRAR I, PR R AR 5 R R 22 57 B3 (p < 0.05)

Note: Fatty acids with a content less than 1% are not listed, the same below. Different letters in the same row indicate significant

differences (p <0.05)

Hi 2% 1 W] %0, 4 ol £0 py Ik il 0% vl = g h
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Forb, B B f P R H T =R G SFA & R
(33.24% ) e, i 355 T RIAR AE AN AL K BEfa (p <
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Bt £ PR I Y = R A MUFA 55 355 00 4R R R b
K (35.02% ) > FIFR4E (34.27% ) > FbE(33.07% ) >
ARIE (32.99% ) , Hovb o5 38 5 R0 - 0 £ 9 05 H- il
=gy MUFA 0B E 25 (p >0.05) . JRi& 6k
£ N R H Il =R PUFA 5 8 (33.90% ) fie i, i
Fre TACRSL A (p <0.05) , 1M -5 B 42 4 1AL &

IR EZER(p>0.05) , ANFEAKZIENG BT 2
SAlREE R T e AT DRI B T R E R
FHI BRI FTEC ™ o BB AN AR A A, oA
2 Ffrfeft e P W dil H Il =R Y 3 SR D R 1 = A
MUFA > PUFA > SFA #{#, 5 Zhang 21 i 55 o
Sillago sihama (8 5 2H BAH L o

AN 5 Al £ P I = SFA A F 5 o
C16:0 i, 7E 14.22% ~14.89% 2 Ja], /5 SFA
[ 45% FE AT, o T8 FURD - 0 FA P A 9 H Il =R Y
C16:0 7 & i & = FRTR ZE AL K (p <0.05) ;
HoR IR C14:0, 7 FEAE 3.92% ~4.29% | Bl AR FE i 41
PYTIETH H I =B A C14:0 & & B 3% T Hofd 3 Fhish
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1 (p<0.05), CI18:0 7 4 Fhift fa Py i vt Hih =75
S ETE 3. 74% ~4. 08% , 7y 18 AL B 0 Py i
THH T = ER Y C18:0 % & 3% = T PR ML K
fiffa(p <0.05), C15:0 ,C17:0.C19:0 VE 73 $hs
NEWIER , S e BRI 8 SRR PEE R KRR |
BT A A B RE M 19 A 25 I T R 3%, 1T SFA
— AN IEAE A w IR TR , AR AT R 25 R I
I T, T LA 5 R XU

MUFA J& it p By H- b =156 i 10 R 1) 22 40
BCER ST o 4 I fa I H il =R ) MUFA P14
Tk 33.84% , g ML MUFA 1724 55 &
(32.70% ) PV AH G, 4 Bk g Py J0E b H ol = g
MUFA #1,C16:1(3.83% ~4.10% ) .C17:1(2.36% ~
2.41%) . C18 : 1 (13.00% ~ 13. 52%) . C20 : 1
(7.15% ~7.71%) .C22:1(3.87% ~4.74% ) .C24: 1
(1.64% ~1.89% ) kT3 MUFA , Hi4 MUFA & &
FE1% LR . W5 B, MUFA B 38 & & % IR
A H[E fE (HDL - C) JKF-, BEAIR LDL - C /K- Fil
TC/HDL - C FLfil g1

PUFA % B Ay B A A £ 5 1 M i A 45 B U7
R . 4 Pl e P 0 H Il =5 A9 PUFA & i L34
I, 1E33.19% ~33.90% . — 1k T ER (EPA) Fi

DHA E K4 o —3 PUFA 76 A IR FIRR )
A T R LBy L RN S e T fig
EH K EMREZ, LI, EPA Fl DHA BA7 Zff R
i SNE Sk | B EAR S Bk S T
4 il £ N RV H 9 =R 1% DHA f1 EPA B85 &t 5
PUFA [ 67% Zi47, 5 £ S, Hp, DHA & &
Him, A 14.38% ~15.35% . 4 il £0 oy ik 7 H il
=i DHA & 5 5 f @ 20K 4R R Oy o 8 BE A
(15.35% ) . # & 6 f6 (15. 15% ). dt K 8
(14.78% ) PR iEff 11 (14.38% ) ,{H DHA & & 7E
ARIB SRS AN =P R E S (p >
0.05), EPA & H7E7.63% ~8.25% , Pl AR 45 fif s
PIIESHH i = R 19 EPA 5 i 1 3% = T LA 3 Ak
fi(p <0.05), B4, CI8:2 &kl 2.53% ~
2.64% ,C22:5 N 2.12% ~2.25% . 4 Fhikfa
PRI Hh =R h Hor PUFA i 18I,
2.1.2 Hh =M Sn —1,3 Sn -2 i AENTER /A1 434
4 Fpift £ P H Tl =R Sn - 1,3 {7 3LE H 34
FPRRITIR , Sn — 2 LIRS ) 29 FPRR IR . 4 Fhsf fn
PIIESHH 9 =8 Sn — 1,3 (Sn -2 {3 = ZARTTR AL AL
&Rk 2 PR,

R2 ATEEREHEB=8 Sn-1,3.5n-2 L ERREMHBRALSEE

Table 2 Sn-2/Sn -1,3 fatty acid composition and contents of triacylglycerols in the viscera oil of four squids %
——- P AR AL Jex piSt:| e
Sn -2 Sn-1,3 Sn -2 Sn-1,3 Sn -2 Sn-1,3 Sn -2 Sn-1,3

C6:0 1.03£0.01*  0.53+0.01*  1.04£0.12* 0.52£0.07° 1.13+0.01* 0.58+0.01° 1.13+0.01* 0.57 +0.01°
€9:0 1.57£0.01"  0.53+0.01" 1.63+0.13"  0.55£0.07" 1.68+0.03" 0.60+0.01° 1.68+0.02" 0.60+0.01"
C10:3  1.07 +0.02*" nd 1.01 £0.10" nd 1.16 +0.01* nd 1.11 £0.00* nd
Cl1:3 1.02 +0.02* nd 0.91 +0.03" nd 0.94 +0.01° nd 0.94 +0.01° nd
Clld4  1.48+0.01°¢ nd 1.56 £0.02" nd 1.60 +0.00* nd 1.56 £0.01" nd
Cl4:0  9.00+0.15"  1.94£0.02" 8.16+0.11° 1.80£0.02° 8.33+0.15° 1.86+0.02" 8.40+0.11" 1.88£0.02"
C15:0 nd 2.52+0.03" nd 2.45+0.21" nd 2.68 +0.04" nd 2.64+0.02"
C16:0  10.16 +0.05" 16.51 +0.08" 10.01 +0.33" 16.32+0.33" 10.66 +0.09"* 16.89 +0.08" 10.76 +0.06" 16.95 +0.13"
Cl16:1  4.13+0.07"  4.09+0.05" 3.89+0.24" 3.80£0.03" 4.05+0.07" 3.81+0.06" 4.01+0.03" 3.76+0.08"
C17:0  2.47+0.03° 2.60+0.01° 2.56+0.05" 2.66+0.03" 2.68+0.02" 2.73£0.01° 2.69£0.00" 2.73+0.01"
CI7:1  7.13 £0.04* nd 7.22 +0.30* nd 7.13 £0.04* nd 7.07 +0.10* nd
C18:0  1.88+0.02° 4.67+0.02° 1.96+0.01® 4.94+0.11" 1.98+0.01"® 5.08£0.026" 2.01£0.02" 5.12+0.03"
C18:1 17.97+0.11* 11.30 £0.08" 17.95+0.14* 11.19+0.02"™ 17.08 +0.14° 10.96 +0.06° 17.56 +0.28" 11.09 +0.16™
C182  2.06+0.02*" 2.77+0.02"  2.00+0.08" 2.79+0.18" 2.08+0.01"® 2.92+0.03* 2.09+0.01" 2.90+0.02"
CI183  1.00+0.01* 0.52+0.00° 0.97+0.01® 0.49£0.03* 1.02+0.02* 0.52+0.01* 1.01£0.01* 0.50 £0.02°
C18:4 nd 2.41 £0.03" nd 1.93£0.19" nd 1.93 £0.06" nd 1.99 £0.03"
C19:0  2.46+0.01"  0.24+0.00" 2.50+0.09"°  0.25+0.00" 2.74+0.02" 0.26+0.01" 2.73£0.01" 0.26 +0.00"
C19:1 nd 0.45 £0.01" nd 0.49 £0.02° nd 0.44 £0.00" nd 0.45+0.01"
€20:1  7.07+0.03°  7.29£0.13"  7.59£0.01* 7.78 £0.19°  7.33+0.11°  7.06+0.03"  7.39+0.04® 7.07 £0.04"
€202 1.82+0.03* 0.61+0.05" 1.91+0.11*  0.66+0.14" 1.75+0.01® 0.36+0.01°  1.74+0.02" 0.47 +0.08"
€20:3 nd 0.73 £0.02" nd 0.77 £0.01° nd 0.77 £0.01° nd 0.76 £0.01°
€204  1.91+0.01" 0.49+0.01" 1.90+0.02° 0.49+0.01"  1.99+0.03" 0.480.01°  2.01 £0.02" 0.49 +0.01"




2025 4 45 50 ¥ 45 12 1] Gl i 101
HgR2 %
P Pl HLAE Jex il e

Sn-2 Sn-1,3 Sn-2 Sn-1,3 Sn-2 Sn-1,3 Sn-2 Sn-1,3
€205  7.92+0.05"  8.41+0.07* 7.41+0.16" 7.73+0.12"  7.47+0.09® 7.86+0.11" 7.38+0.11" 7.85+0.12"
€22:1  4.01+0.30"  4.57+0.07" 4.37+0.69"  4.93+0.34" 3.24+0.24® 4.33+0.05" 3.04+0.22" 4.28+0.07"
€22:5  0.90+0.00°  2.74+0.00° 0.95+0.02" 2.80+0.03" 0.98+0.02" 2.89£0.00° 0.95+0.03" 2.88+0.01"
€22:6  8.84+0.05" 17.16+0.04°  9.24+0.29" 17.54+0.17"  9.54£0.09* 18.25+0.13*  9.30 £0.05* 18.08 +0.03"
C24:1 nd 2.61£0.13" nd 2.84 £0. 14" nd 2.51 £0.03" nd 2.47 £0.01"
SFA  30.27 £0.21° 32.91£0.14" 29.71£0.66" 32.84 +0.83" 31.21 £0.14* 34.07£0.20* 31.42+0.04* 34.15+0.17"
MUFA  41.21 £0.24* 30.80£0.20" 41.98 £0.84" 31.54 £0.70* 39.78 £0.05" 29.59 +0.12° 39.99 £0.23° 29.61 £0.06°
PUFA  28.520.12° 36.29+0.07* 28.32£0.19" 35.62£0.13" 29.02+0.10* 36.340.16"° 28.60=0.21" 36.24 +0.16"

T and FA KK I, T AT AR RS B8R Sn - 2 (R WTRR & A7 16 3 22 5% (p < 0. 05) s [AAT A [A/NE PR

Sn - 1,3 (R iFR & AT AE % 22 5+ (p <0.05)

Note: nd. Not detected, the same below; different uppercase letters in the same row indicate significant differences in fatty acid

content in the Sn —2 position (p <0.05); different lowercase letters in the same row indicate significant differences in fatty acid

content in the Sn — 1,3 position (p <0.05)

2% 2 A, AR IR IR ANAE Sn - 1,3 i34,
M ES S NEWTBRAXAE Sn =2 fi 504 o 4 Pt £ Py ik v
Hil =M Sn - 1,3 .Sn -2 {ii 45 SFA MUFA L) K
PUFA 347, AH AN 7] > U5 /) B0 £a P i v H b = 6
Sn-2.Sn-1,3 {ij LIRS EAEESR
SFA 7E 4 Rl £ PN Ik H Y =1 Sn - 1,3 {71
TR T Sn -2 fi7,Sn - 1,3 fii 1) SFA & & 7F
32.84% ~34.15% 22 [a],Sn -2 [ )& & AE29. 71% ~
31.42% 2 [8], 77 3B 5 B 6 6 fa Py E b H il = iR
Sn -2 .Sn - 1,3 i) SFA &3 2 5 TR E 5
JE R (p <0.05) , FEBE A NIl H M =8,
C16:0 Xf Sn — 1,3 fi/ HA & Ay £e0E, e AFL
B CL16: 0 XF Sn - 2 {7 H A W 5 g B
MUFA 225040 76 H Il = BRI Sn -2 £17(39.78% ~
41.98% ) ,Sn - 1,3 {ii MUFA [/ &K 29.59% ~
31.54% , BT AR SE 55 08It fa PN 7 H 3 =g Sn -2
fif MUFA ST 3 25 5% (p >0.05)  fH I 25
TORIESREHM(p <0.05) o JLRBL P IEM H
T =85 Sn — 1,3 {71 MUFA & & i35 5 T HoAt 3 Fif
fififa (p <0.05), PUFA 5= 253 A 76 H il = E5 Y
Sn—1,3 £37(35.62% ~36.34% ) ,Sn -2 fi | PUFA
TN 28.32% ~29.02% , 7 I8 ) f R I HH =
fii Sn —2 fii i) PUFA % i 2 = T HoAth 3 Rl £

(p<0.05), FIHRAE JRIE b ol fa Py M Jh H 3 =
B Sn —1,3 fiif) PUFA &R0 2% 25 7, ¥ 0 3 5
FALRBEf (p <0.05)

EPA 7 DHA & 575 4 Fhlt e o8 I il Hh =g
) Sn =2 F1Sn - 1,3 (i fFfE2E S, Sn -2 fi 1) EPA
THLTE7.38% ~7.92% Z [, B A 42 B fo P JiE v H
M= EPA & it f i, W3 T AL 3 Fhét
(p<0.05), Sn —1,3 fifi§ EPA &g 71E 7.73% ~
8. 41% 2 [] , [ A2 BrT AR A Sl £ A I 9o81 3k = TR 119
EPA &7 fe . Sn—2 {7 iy DHA 47576 8.84% ~
9.54% Z 1], LK AR E Bb B Py R T H T = R
Sn -2 fiiff) DHA &5 JCR ¥ %% (p>0.05) ,{HY
BEEHTMARES A (p <0.05), Sn - 1,3 fiify
DHA 4876 17.16% ~18.25% 2 [8), 758 fa 1) 5
1, S T RTARE AL Kk (p <0.05) , 5HE
Bt 0 1 25 7 (p >0.05) .
2.2 4 FPok b A AR oG i AR IS AR B BR 20 R 5 A
R iy
2.2.1  HhBEREAR T ERH B A

4 Fifelt £ P R b H bl SRS 83 Fi i D
B2, B H I =g (42 F) &, B2 46 21 Ff SFA (19 Fif
MUFA 43 Fft PUFA , 4 Ffift 8 N JIE i H- i i g 32 22
NEWTBRAL RS & AN 3 Fras .

R3 AN EEBEEEENRANSSE

Table 3 Fatty acid composition and content of glycerophospholipids in the viscera oil of four squids %
il B AR A N v iE e
C12:0 1.14 +0.01* 1.08 +0.00" 1.09 +0.01" 1.10 £0.00™
C14:0 2.87 +0.01* 2.76 +0.02" 2.78 +0.01" 2.83+0.01"
Cl4:1 1.36 +0.01° 1.29 +0.00" 1.32+0.00" 1.31 +0.00"
C15:0 1.61 £0.00° 1.63+0.01" 1.63£0.01" 1.64 +0.00"
C16:0 9.55 +0.00" 9.46 +0.02" 9.60 0. 02" 9.65 +0.02°
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gR3 %

N WifR R H 5 JeK IRiE e

Cl6:1 5.48 +0.02° 5.36 +0.03" 5.38 £0.00" 5.39 +0.00"
C17:0 2.68 +0.02" 2.69 +0.00" 2.78 +0.00" 2.79 +0.01*
C17:1 1.85 +0. 00" 1.84 +0.02" 1.83 +0.00" 1.84 £0.00°
C18:0 5.23+0.01" 5.39+0.01" 5.39 +0.01" 5.40 £0.01*
C18:1 7.11 £0.02° 7.22 +0.04° 7.18 +0.00° 7.17 £0.01°
C18:2 4.66 +0.01" 4.55+0.00" 4.50 +0.00" 4.49 +0.00"
C18:3 1.45 +0.00" 1.46 +0.00° 1.50 +0.01° 1.49 +0.01°
C19:0 1.86 +0.00" 1.91 +0.01° 1.93 +0.01° 1.91 £0.00°
C19:1 1.19 £0.01" 1.28 +0.01" 1.29 +0. 00" 1.29 +0.00"
€20:0 1.93 £0.01" 1.96 +0.01" 1.97 +0. 00" 1.96 £0.00°
€20:1 2.79 £0.02" 2.89 +0.00" 2.86 +0.00" 2.88 +0.00"
€20:2 1.66 +0.01" 1.69 =0.01" 1.68 =0.00" 1.69 +0.01°
€20:3 1.58 £0.01" 1.70 +0.02° 1.68 +0.00° 1.68 +0.00°
€20:4 4.40 +0.01° 4.37 £0.08" 4.36 +0.01" 4.41 £0.01°
€20:5 7.89 +0.02° 7.65+0.07" 7.69 +0.02" 7.61 £0.02"
C22:1 1.49 +0.00" 1.46 +0.01® 1.44 +0.01" 1.44 +0.01"
€22:5 1.52 +£0.01" 1.53+0.01" 1.51 £0.00" 1.51 £0.01"
€22:6 9.18 +0.01" 9.12 +0.04" 9.11 £0.03" 9.02 +0.02"
€23:0 1.07 0. 00" 1.07 +0.02" 1.06 +0.01* 1.06 £0.01°
C24:1 1.47 +0.00* 1.47 £0.02" 1.40 £0.01" 1.39 +0.02"
SFA 32.07 £0. 10" 32.14 0. 15" 32.40 £0.09° 32.51 £0.09°
MUFA 25.65 £0.11° 25.79 £0.18° 25.69 +£0.05° 25.70 £0.07°
PUFA 42.35 £0.16° 42.15 +0.30° 41.98 £0.12" 41.86 0. 14"

U AT AR PR R 22 5 .35 (p <0.05)

Note ; Different letters in the same row indicate significant difference(p <0.05)

HHR 3 AT, 4 Fhelfa e yh H e hg - 3 26
g iR 5 it 5 2R AK YK A PUFA > SFA > MUFA
R FVRA ok £ P il H S A SFA 3 B 3
e TAC R FN B AR A bl £ (p <0.05) |4 Fefrfolg 81 PN Ui
HymBEIE ) MUFA &5 ol %225 (p >0.05) 4 Ff
Bt Py JUE v H o B BE b PUFA B & R LR S
SFA FH )% .

4 Fht £ N I H R A b SFA S Al
32% , s E T 1% 1 SFA FZo K EENR TR,
45 C12:0 ~ C23:0 {9y 9 FPig i ER, FL i C16:0 &
e hc, 5 SFA 1 30% Z2 A7, IR IE FIRL G-l £ Py )k
MH I BE AR ) C16: 0 & & B & F b K6t fa
(p<0.05), 5PH G A Jo B & 22 7 (p >0.05),
HIRJE C18:0(5.23% ~5.40% ) , HoAe Ff 4R 4% ol 41,
PRE S H v B g H i 5 R S KT 2 At 3l
1 (p<0.05),

4 Bl fa Py JIE T H h B A T MUFA 5 2 2928
26% , HAEA ) il £ 2 18] o I 35 25 5% (p > 0.05)
MUFA iR Yy C18:1.C16:1 4. C18:1 &
RER G Hh e 1 i 7 R 2 — , o 2 I €6 PN I ¥l
HymBEE & e ) MUFA,C18: 1 %5 7E 4 Fh

fi g AT 3 D v O R 8 22 5% (p > 0..05) 5
U CL6: 1, 5N 5.36% ~5. 48% , BT AR AEf £ Ph
JUES B AR Y C16: 1 5 &t g 25 i T At 3 Fhsife
(p<0.05),

A il fa A S BB PUFA AP35 &5 508
42.09% , BT AR E FIIL K S # ABEE il HE Tl i PUFA
Fi A R T E AL Bt (p <0.05) . C18:2,
€20:4,C20:5,C22:6 & £ PUFA, Hirp €22:6
HH(9.02% ~9. 18% ) fit # , f PUFA i 22% /&
A7, A B AR AE S0 £ PAL U Sk H B P R R
€20:5 FRALKT €22:6,167.61% ~7.89% 2],
[FIAE £ BT AR S S f45 PRy R 3k 9ok 0 O 2 A e
C18:2 Jeahii R 7 1 , L AE B0 £ A JUE 3ok H 3ol B s o
R B (4.49% ~4.66% ) i TAE H il =B Ay &
H(2.53% ~2.64% ) , BTHRAE S £ P9 Bl HJih i i
iy C18:2 5 & I 35 ey T R 3 A0 B 5 i £ (p <
0.05) ,{H 5L KB G R E 2257 (p >0.05) .

2.2.2 HUM@EAEAY Sn - 1.Sn -2 (75 1 BR 4> A
o i

W M 2 — Bl 5 A W R P AR R B L AT o0 o H

AN AR B NG o H RO 22 200 5 46 v e H il
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N AEH A2 EAEAE L DBEIRER A 2 DMEILAIAL,  MUFA F121 F PUFA, 4 T g £8P 0 il T il 2% i
A58k Sn =1 A0 Sn =2 ('), 4 BRI BEIH  Sn—1.Sn - 2 {7 35BS T RR 41 A K Bk 4
B h LA 5O FPIR TR , (045 21 R SFA 1T B FiR,
F4 AFsiANEHMEHBEE Sn-1.Sn -2 HFEREFHBRARESE
Table 4 Sn -2/Sn -1 fatty acid composition and contents of

glycerophospholipids in the viscera oil of four squids %

- FTAR AL ek 7iiE Gris=

R Sn -1 Sn -2 Sn -1 Sn -2 Sn -1 Sn -2 Sn -1 Sn -2
€8:0 1.00+0.01"  0.29+0.01° 1.05+0.03* 0.31+0.01*" 1.03+0.01" 0.31+0.01*® 1.06+0.00° 0.31+0.00"
C8:1 1.09 £0.02" nd 1.20 £0. 03" nd 1.18 £0.02° nd 1.20 £0.01° nd
C10:0  1.50+0.02°  0.31£0.01®% 1.610.02° 0.33+0.01" 1.58£0.00™ 0.32+0.01"* 1.570.01" 0.32+0.00"
Cll:4  0.12+0.00° 1.36+0.02° 0.13£0.00° 1.52+0.02% 0.12+0.00° 1.44+0.01" 0.13£0.00° 1.46+0.01"
Cl2:0  1.77+0.03* 0.60+0.02* 1.68+0.02° 0.59+0.01* 1.74+0.01* 0.60+0.01* 1.73+0.00* 0.61 +0.00"
C14:0  3.75+0.04" 1.44+0.01" 3.5720.03° 1.27+0.01° 3.61£0.02° 1.33+0.00" 3.68+0.01" 1.3420.01"
Cl4:1 1.69£0.01°  0.41+0.01" 1.65£0.02" 0.33£0.01° 1.67+0.01" 0.37+0.01® 1.66+0.00" 0.36+0.01"
CI15:0  2.63+0.03™ 1.15£0.01" 2.6120.02" 1.10+0.06" 2.63+0.01™ 1.15+0.01" 2.65+0.01° 1.1320.01"
C16:0  12.01 £0.20°  6.79 +0.02* 11.88+0.05" 6.62£0.02° 11.87+0.04"  6.64£0.02° 11.95+0.02*  6.69 +0.02"
Cl6:1  5.76£0.00° 1.60+0.01* 5.57+0.03" 1.55+0.01° 5.60+0.01" 1.56+0.01° 5.57+0.00"° 1.54 +0.00°
€162 1.55+0.02° nd 1.52 £0.01° nd 1.55+0.01° nd 1.56 £0.00" nd
C17:0  3.48+0.04" 0.90+0.01" 3.4820.03" 0.89+0.01° 3.52+0.01™ 0.86+0.00° 3.55+0.01° 0.86+0.00"
C17:1 1.68£0.01*  0.33+0.00" 1.65£0.02" 0.33+0.01" 1.64+0.01" 0.32£0.00° 1.64+0.01" 0.32+0.00"
C18:0  6.39£0.03" 1.93+0.00® 6.66+0.01° 2.02£0.01" 6.55+0.02° 2.01 £0.00* 6.61+0.03" 2.02 +0.02"
C18:1  5.07£0.00° 3.97+0.02*" 5.05+0.01° 3.92£0.02° 5.02+0.01" 3.94£0.02°¢ 5.01+0.02" 3.99 +0.01%
C182  3.45+0.01° 6.65+0.02* 3.3820.02° 6.64+0.05* 3.36+0.01"™ 6.60+0.02* 3.34+0.01° 6.60 +0.02"*
C183  2.61+£0.01° 1.01+0.00* 2.56+0.01" 0.95+0.02° 2.61+0.01* 0.99+0.00*® 2.56+0.01" 0.98 +0.01"
C18:4  2.33+0.01° 0.13+0.00" 2.12+0.02* 0.11£0.01® 2.22+0.02" 0.12£0.00*® 2.17+0.02° 0.13 +0.00"
C19:0  2.32+0.02" 0.49+0.00" 2.3520.01°  0.49+0.00%  2.33£0.02" 0.48+0.00" 2.32:0.01" 0.48+0.00"
C19:1  1.66+0.02" nd 1.73 £0.03" nd 1.75£0.01° nd 1.76 £0.01° nd
C20:0  2.54+0.03" 0.27+0.01® 2.60+0.03* 0.29£0.00* 2.57+0.01*" 0.29£0.01* 2.56 £+0.00™ 0.29 £0.00*
C20:1  5.21+£0.03° 3.13+0.04° 5.40+0.02° 3.29+0.02% 5.34+0.02" 3.23+0.01° 5.37+0.01™ 3.25+0.00""
€202 2.70£0.01°  0.59+0.01* 2.77+0.03" 0.58+0.02* 2.79+0.01*" 0.58+0.01* 2.82+0.01* 0.58 +0.00"
C20:3  2.42£0.01° 1.60+0.01¢ 2.59+0.02° 1.63+0.01" 2.55+0.01" 1.61£0.01° 2.54+0.01" 1.60 +0.00™
C20:4  2.64+0.01" 11.76 +0.02® 2.69+0.04* 11.78 £0.13® 2.72+0.01* 11.85+0.01*® 2.71 £0.00* 11.96 +0.01%
€20:5  8.18+0.04" 15.86£0.05"  7.8420.04° 15.62+0.05° 7.92£0.06" 15.75+0.05" 7.80£0.02° 15.670.00"
C21:0  0.37£0.00° 1.10+0.01® 0.36+0.01° 1.14£0.02* 0.36+0.00*° 1.09£0.00° 0.36+£0.00* 1.08 +0.01"
€222 0.09+0.01° 1.12+0.02* 0.12+0.00° 1.03+0.01® 0.12+0.00* 1.04+0.02° 0.11+0.00* 1.04 +0.01"
C22:4  0.25+0.00° 1.18+0.01® 0.2820.01° 1.20+0.02*® 0.29+0.00* 1.19+0.01** 0.29+0.01* 1.21 +0.00*
C22:5  0.84+0.02" 3.10+0.01"® 0.88+0.01° 3.11+0.02" 0.86+0.01" 3.08+0.02° 0.86+0.01" 3.09 +0.01*"
C22:6  5.37£0.02* 23.18+0.03° 5.2420.00° 23.43£0.17% 5.220.03" 23.39£0.03*" 5.13+0.03° 23.22 +0.05%
€23:0  0.84+0.01" 2.19£0.02®% 0.870.01° 2.22+0.03" 0.87£0.01" 2.19+0.01® 0.870.01° 2.180.00"
242 0.38+0.00° 0.16+0.00* 0.37+0.01° 0.15+0.00®° 0.37+0.00° 0.16+0.00* 0.38 +0.00* 0.16 +0.00"*

SFA  40.60 £0.04° 19.02 +0.10* 40.76+0.08" 18.87 +0.03" 40.69 +0.07" 18.84 £0.08" 40.91 +0.03* 18.92 +0.01""
MUFA  25.10 £0.05" 11.03 £0.02* 25.28 £0.10° 11.04 £0.07" 25.15+0.06™ 11.06 £0.01* 25.20 +0.04™ 11.09 +0.05"
PUFA  34.30£0.04" 69.95£0.08" 33.97+0.17" 70.09£0.10% 34.16 £0.13*® 70.10+0.08" 33.89 £0.05° 69.99 £0.04*
AT FERE FEBERIR Sn -2 (W IRIGTR & A7 BE 2R (p <0.05) ;AT ARFR/ING FhERR Sn - 1 VIEHITR & A7
WEXER(p<0.05)

Note : Different uppercase letters in the same row indicate significant differences in fatty acid content in the Sn — 2 position (p <

0.05) ; different lowercase letters in the same row indicate significant differences in fatty acid content in the Sn — 1 position (p <0.05)

HIZE 4 a0, St YR Hm RIS H B2 B A& 820 B O 40. 60% ~ 40. 91% FI1 18. 84% ~
SFA B3 AGAE Sn — 1 o7, HifE Sn =1 i F0 Sn =2 19.02% , Pl AR 4 foft £8P JE 3ol HJh g Sn - 2 iz
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SFA &5 (19.02% ) .35 75 T AL XA AR B B4 (p <
0.05) ,{H Sn —1 {37 SFA &5 (40. 60% ) & ZLFt
KAFL A (p <0.05) o L5 4 Fii Py ik
HIMBEAR ) SFA 4175 C4:0 ~ C23: 0 5 ARl il K
Jig i 12 , % B 88 = 1 SFA ARIR R C16:0,C18: 0,
C14:0 1 C17:0, 7 Sn — 1 i & E4 510 11.87% ~
12.01% .6. 39% ~ 6. 66% .3. 57% ~ 3. 75% FlI
3.48% ~3.55% ,Sn — 2 i & R4 AN 6. 62% ~
6.79% 1.93% ~2.02% 1.27% ~1.44% F10.86% ~
0.90% o BTAR AL foft £ 70 i €5 fof2 £ P9 U 3ot H3oh 9l g
Sn -1 il Sn -2 {37 C16:0 & & .2 & T K M s E
Bt (p <0.05) ., 4 FhEEfa Py A0 H BB Sn - 1
fir C18:0 & Z AT W& 22 57 (p <0.05) , &
AR R S db K a1 (6. 66% ) |\ b & 6l 4
(6.61% ) | 7% iE 8 £ (6.55% ) F1 P AR 4E faft £
(6.39% ), HLBTAR AE 5t 8 o9 3 H il B Ag Sn -2 {2
C18:0 &t (1.93% ) W EARTHAR 3 Fiiifa (p <
0.05), SFA F= % DB B 5 &, [ & F D &
ZFBREE , i C15:0 .C17:0 45,

0 £ P IE Sl H I B O 2R 1 MUFA 222
AYARTE Sn =1 {7, &8 25.10% ~25.28% ,Sn -2
& E ol 11, 03% ~ 11. 09% ., MUFA £ %
C16:1.C18: 1 1 C20:1,Sn — 1 i & &4 5K
5.57% ~5.76% .5. 01% ~ 5.07% il 5. 21% ~
5.40% ,Sn -2 (&4 1.54% ~1.60% 3.92% ~
3.99% F13.13% ~3.29% , Pa[AR 4 ff; £11 Py JE 3ol
VHBEAE Sn =1 v/ C16:1 & H N 5.76% ,Sn -2 i &
R 1.60% S48 E T HA 3 Friifa(p <0.05),
C18: 1 ZEBTARAEFNIL Atk £ P B H B Sn - 1
LA A, 5 o Ak 5. 07% F1 5. 05% , b 35 5
TOREFALE B (p <0.05) , C20: L/EIL K FFY
S IR BERE Sn — 1 73 A B4y 2 Bt
i, RN 5. 40% F15.37% .

PUFA [ 32 4347 £ B 0 N JIE S H 85 A5 Sn -2
Pr, BB A 69.95% ~70.10% ,Sn — 1 {37 59 4 45
M Akl 33.89% ~34.30% . PUFA 7E 4 Fjiisf fa
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