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3.9% F1 7.2% - SRR E R SRR 70.9% FHEEH 29.1% - e Sk N R L BT
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GHET - SREERIELEETH L B2 B IR RS - IR B DI (1030 mg) KU

(826 mg) FIELEE (808 mg) % - =HHE ERAMAAHS AL - BRRERR AR RS - HK
= SRR TR s - W B A B EARIFT - DRBEFIER AT 4E 100 STEZVIH I RIR 16,648 mg: 26,592
mg 125,791 mg « i HEEREARRL SV REESR 1,054 1,872 1 2,100 mg o fik I

FEMEHHBRR Cio (16.84% )
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Boh > REVRER S EURHER T I T B ARz B eaR
BEANTS: ) eI T 8V T E R N RS Y
(B2t e B2 e — » KL EEEREFTH TR
EETEEREY R - BABNHESER  BE
A RHEEER « b5 L OIS R R A i B T AR
( Eicosaenoic acid f&fE EPA) > DUR AT E BhAS AN
g8 TN - HE/KERE (Docosapentaenoic acid f
78 DHA) » AP R AER B BB

L o BERTM T AR GRS EHIEL S

EEE S IEREESER T a (Tumor necrosis factora )
FIEMIEAZE (L-1) BI5IAE - FIIEINK (Natural
killer) MRMERIZLEEN » BHSISRIETIRE R A (TEF
B o B 0 RSN TAEIEY (Byproduct) ARER
B TR e I TR MR A RIEY)
TFIFEE > (BEE BTG EMTAAL

wmEE, T, B (2000) TSHE MRS TE B I RARL R 371
KT, 8(1&2): 95-103.

IERAEE (p) FERARGEES T - EE(FRETR
BTERER » DRERE R AN RERITEL
WS > ZEBUE T e B RRIVZER, o TIEER
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1. —#&m4> (Proximate composition) : R HEIBIER
FEHEEOHIE -
2. [EEREHIE : LIRS — R B R e e [ e

F=R(3)
76 .

3. ) (Extract) FH3

X Konosu et al? HFik » 8 FH 7% TCA
(Trichloroacetic acid * =&BEEE ) Hit > B8 TCA
ZHW) (TCA extract) fEYEIRBEIEEESZ 5347 o

ok IRIBPEEYZ Hk > HH 6% PCA
(Perchloric acid » ;B&EEE) M > Fif§ PCA ZEEY
(PCA extract) BERBEHEE AR EYZ T -

4. JEHEREHEE (Free amino acids ) 5347 :

HY TCA ZERWAZ 0.02 N HCl HERER 0.2
um YRR - DUREEE ST (Beckman 6300
Amino Acid Analyzer) SrHTifFBEIZEEERAH Y, - AEHE
TR R (DL mg /100 g solid ZkFT) -

5. FEEBE (Amino acids) 4347 © IRAOACHE#EE®
HIE -

6. LT EE R ARBRIL S (Nucleotides and related
compounds) 234 :

PCA ZHWYRMEESL > LL02 um 1§ E
( Membrane filter ) iB7&%% » 1 Jasco 851-AS
system K D-2500 FE432% (Hitachi) » FHKEFZE192
HPLC J5iE5#T » WHEAEE 2 Z¥EYE (Sigma
AHE) BV RS S R 0 D RIEHE SR
B R HARRA L S YHBCE B E BT -

7. HehfhR

RZMEAE FARERAK Folch etal. O 5 gkd R A -
PRGBS R EEER(LIRA A. O. A. C. 'Y HikiEfT » HIFF
B2 0.2 g BBE » i A 4 ml Z 0.5 N NaOH/CH,OH »
2 90 C /K fNZh 10 min # > JIA 5 ml &
BF,/CH,OH i ##& /N 2 min » EHIA 4 ml IECE
WHFIIE 1 min o SBAGI Co FEERE (FATIE
> BLRMBESITIEERAEARE S & - RAEE
HriE (Varian 3700 #U) SHMHEEME  HBEE S Glass
column (200 cm x0.25 mm I. D.) 38 SP 2330 &
RULEES 30 ml/min> ZER/ERLILE 400 : 40 (LAF)
RZEREESEE2RE) » FALBEES 260C » EHIZE
(FID) HEE 280°C » DRFEREREN 160C  H
u 2T /min FHEHEE FFHE 230C HHER 15

» BESTIEFTE 55 min -

8. Mt 8T - REERC ZRHERSRELL SAS
Z Duncan’s multiple companson test [hERESM
HEEE/KHE (Significant level) P 25£% 0.05 -

FRREAETEA
— AR

DEEIAFIRE 5 RIVRIEEE AR S > IR
ZERMEZ 28-40% - PR IRBERIAEIES49 3.9% 1
7.29% > RERJVBERIFEEIRAOFT A NIRRT ES 26.9%
EEP LR RES AT BB R
ST © B ABBRE RS POk S BB 50.2
% > ¥R EEBO SEBIFIEED - TYESS

70.9%671 29.1% » REHMIKS (2.28%) - TilEHEE
MRIEERZY)T A 18.5 mg (Table 1) - HRIfFFEE

o SLETTRES (- 8- 2) o HEESE
R 15~20% » HHISHES 1~2% > BESED - &I
BokERS Y MBEEYTLUTRERSh2AE
H 6-16% » EFAFERG &7 16~509% =R "% « jtok
BB AL Martialia hyagesi Rl X 5 Hka5 8
42~519% HHEHE 13~18% - FAAEHHE 27~35% "%
MAEBELCHERAIHESESRS 35.1 %%
14.2% » BERR IR — IR 03 FE R (R R 2 R S B
HZR - IS - MAIRE &7k RIEERS » ABF Bk
BERTEME"Y  FHAMELLEE IR - BERE IR
HiEEERREIRE - RERTELEIN T FREASH
FOEPERE I TRER A - FRNE Riais LIk ER
HANESUFEABREM S A - BRRNBEEEE
R SRR TR  EENTE S SE KB ERE
1K EIRFPRI BB/ R RS R TE B - EREE
BH T o HIE - A - BEGARRE MG LS Ak
REMEEEREE - MERRAER IR
FERTH > RN A S E R E R >
EBIRBILRY -

B I - SREAIREGAE 100C & » WFIF
B ARTTBRE TR A N > FRez 8 - R B it
HT - DRE SABEERTID R - B SBIE 10.8% - 21.5
%611 20.7% - SHEENNEEE 2 K5 BB 9E (N=5)
SRS 10.49%F0 13.99% - TMELAT (8.6%) AlEEE=
o HIRY S - ARSI - SRRt RIE - =
EERYF XS FESANER  TEHEESFIE
HERG » EREHIKS » Hmo IHEMERE (Fig.
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)HEAEENEREESHE 64.1(51.3~71.4)
% F168.7 (62.5~79.3) % -~ MEMEEER (p
>0.05) - ANBEFELLARAF (42.55 35.7~48.8% ) I
£NIE (29.1 5 25.6~32.9% ) & (LIEWES) -
rERR A & < B LS R B & B DAL
BE= 5 70.9 (61.80~77.98) % » RE&HF -
ONFERIELEE > FLAEMRAFES 49.1 (42.80~57.44) %

24.1 (15.41~40.64) % F116.8 (11.83~26.99% )
% - BVuiEREEEEER (p<0.05) - HKDE
TESREE (5.7 5 3.68~9.30% ) FIELEE (6.5 4.08~
8.34% ) EHEETABEAT (3.2 2.45~3.95% ) 4
Mg (2.3 1.78~2.87% ) > BROMEMAME - EBEET
BY) - SIS RS & BIEELT - IREAIENERSTE 3
% LAF -

Table 1. Proximate composition and total cholesterol contents of raw squid viscera.

Proximate composition (%) Sample 1 Sample 2 Mean

Moisture . 46.01+0.28 54.39+0.38 50.20+0.38

Ash 0.97£0.01 1.23+0.03 1.10+0.14
(2.89+0.05) * (1.81£0.02) (2.2840.52)

Crude protein 15.9110.32 13.20£0.92 14.22+1.51
(32.30+0.88) (29.92+0.79) (29.05+2.63)

Crude lipid 41.41+0.21 29.09+0.93 35.10+6.94
(67.83+1.91) (77.54+0.39) (70.90+7.08)

Crude fiber 0.16+0.04 0.18£0.03 0.17+0.03
(0.42+0.06) (0.30+0.08) (0.35£0.09)

HCl-insoluble 0.08+0.01 0.07£0.01 0.07+0.01
(0.16+0.03) (0.14+0.03) (0.15+0.02)

Ca 0.62£0.11 1.22+0.13 0.62+0.53
(2.88+0.30) (1.14£0.18) (1.5241.09)

P 0.29+0.02 0.34+0.05 0.32+0.04
(0.80+0.12) (0.55+0.02) (0.66+0.14)

Total cholesterol contents (mg/g) (12.73%2.20)

(21.3612.92)

(18.48£5.01)

* ! Value in () was expressed by dry base.

IEERHE B AT - TRBERAIETHIRS 29.1 (21.95~
44.8) mg/g solid ; 23.9 (13.47~38.62) mg/g solid Fll
19.3 (7.41~31.27) g/g solid » HAMBEAEREAEH A%
BB - SRR HREMRYErREREER
TSN (R = REARAE T R UATTIEERRE -
HURAEES 4) HETRERRIEEEER (Fig.2) -

RIBARS % SATRTE AL  ARERRITARAE SRRV AR
g IEREETI9E 100 TATIIEHE 163-263

mg - T AU i [ i B P T R B IR A A B 2
A - RNERSTRESR AR IR E SR 100
AR EE 20-30 mg - RIS RBIIT
i B TR St B A BV R PO B - SRR RIE - BB
BEEIMEEERAD - A - PIBREIRE B R E AR
BENEMESN  TRERGERNRYRERER - 3E
EREIE KRS IR YER S T e RS BT
Eae MR RRRE " -
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Dried spermary

Fig. 1.  Proximate composition (%) of squid liver, ovary and spermary on dry base.
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Fig. 2.  Total cholesterol contents (mg/g solid) of squid liver, ovary and spermary.

) 2 el et bEgEEER (Fig. 3) - 7EARAT - DRZERALER
$t[E & BEH) Faa B4MEEE (Taurine) - BAIEEL
WMEREELER (Free amino acids; Faa) fAE DU ( Glutamic acid) -~ Ei&E8 (Leucine) FIKEREEL
FF (1,030 mg/100g 874 £ > % (826 mg/100g ( Arginine )» Erf Tau £ 100g BZ¥IHRREE £S5 212.7
) REREE (808 mg/100g ¥24) HNT - (A=HE7E  mg ((GIFBEREEEEMER 54.74% ) » HEXRINEN
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2% (100.0 mg: 11.47% ) > BEAFEY 3 % (74.4 mg S
12.53% ) - TELOIFIGLEZREED - HKEEHEE
FREHBOT > AR ERERR  ERSHERZ
FE¥E(RZE(E (Standard deviration) & - KL > &EFF -
SUEE R SRR Tau & BEEESILRVEZE - HFEHER
BT > “HHMEEE AR - 4 BFEEES
EIAREES (Alanine © 64.6 mg/100 g #247)) FIRfERL
B (Lysine; 71.3 mg/100 g &7%) » MYNEEFTARER I
E AW (Proline) » EEAFIF 90.3 1 73.1
mg/100g &4 - LUH " HiE SFELLE R Faa
MR ERA Tau ~ Glu > Ala ~ Val (Valine s #Ef#EEZ) -
lle (Isoleucine ; BEMEEL) ~ Leu ~ Tyr (Tyrosine ;
Beizls ) - Phe (Phenylalanine s ZKPSH&ERZ) ~ lys
Arg ~ Asp (Aspartic acis ; KFJSREZ) H1 Pro e R
JELF & B8 S e - AT AR
L - Tau BEIZHITF(E IS HEBIMIEORERS - HAERE
GeX TR B EBTE 0 SARE  fERAIRE
EVER Y < A ARURRSE PP B S e R
BRI AR —ES S HEBIRE. - BAT RS S
B AR Ao R BE RS O IR
HIME P E R B 2 o KL - B B E R E AT
EFH O A NBNIEER RS - (HRIRE R R

mg/100g solid

Tau Asp Thr Ser Asn Glu Pro Gly Ala Val fle Leu Tyr Phe Lys ArgTotal

B BRI S - (e AREE RS ZFA L - IERE
BE bR S BN - BEERERE -

R (Amino acids) FERLAT - SNEE R AR . T2
I i B - A PR R e BB (L I IE AR - T A
MR EAEScHEERDS RHEE®R
(Hydroxyproline; Hyp) > Lys 1 Glu » EZXE Val
Arg - SEFT ~ GVEEFIREZ R Hyp F1 Lys BE B HIR
3,209 » 4,561 14,184 mg/100 g solid » LUk 990 -
1,404 F1 1,596 mg/100 g solid » —#A7ER AT EfEEEE
=5 - Glu~ Val f1 Arg 7F0N%E (2,120 1,380 1,582
mg/100 g &%) AIERES (2,200 1,364 1,191 mg/100
g #z4) R R AT (981 6861 723 mg/100
g ¥4) - (BIVEAIAEEmRE M ERANEE -
HA T ERRER A > R DUNE R AR
EEEHES (Fig. 4) - HARTIABFROMEER R
SRSV ETFE > Hh o FRREEEE (Methionine) & E
ECHMEFEEER  BHLAINE (486.5 mg/100 g
wY) R o BEAT (166.8 mg/100 g #247) Kl
2 (204.5 mg/100 g §74)) “HH AR - [EHER
FEEE 100 g BZYRIINERBEF 3 HIR 26,592
mg 125,791 mg > MiAHTEIMREEE 2 5L - IR LLEUT

(16,648 mg) & °

[ ] Dried liver

Dried ovary

/) Dried spermary

[
A . &5

1

Free amino acids

Fig. 3.

Contents of major free amino acids in dried squid liver, ovary and spermary.
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Hyp Tau Thr Ser Giu Pro Gly Val Asp Leu Tyr Arg Ala lle Phe Lys Tota|

Amino acids

Contents of major amino acids in dried squid liver, ovary and spermary.

*: The different symbol upper the bar indicted that there is difference sinificant (p<0.05).

= BEBR AN S (Nucleotides
and related compounds) /5

LIRS » B HEE (Nucleotides) 2 TR EH
100 f&LL L » 7R (b2 E BAESEThEE Y -
g R HARR L S B EAESE 100 SIHYALAT - RE
RikiE s a2y h B 5 1,054~ 1,872 F12,100 mg »
SEBSRITEEEER - WHEBRE (Cytidine
monophosphate ; CMP) ZLIJIE (946.0 mg/100 g
WwY)) EEESNMTMLME  mRTEmR
(Adenosine diphosphate : ADP) EfEMERLE
{EDIEREE (37.2 mg/100g §2%7) BEF&EELT (5.6
mg/100g &%) MIHHEE (8.0 mg/100 g ) = > =
AEME SR LRSS EE=ADTK
BRI 2 BAES (B HRER IR R
E=RM (Fig.5) -

R E N T R AR EYES AT

B A6 - B E L ERIEARR - IV KA
[ERmEE R (BRI -

7Y ~ Bt R i A PR

DHA (Cppe) B n-3 B2 BT REEFIARTER - FRASHED
JRE (Gray matter) FITRAEREHBIIEERY EEED -
Fgetad DHA ERSERFIRAER P AERFIE RS R
B ol SRR A AR R THRE T REIE R EE ) - ER
FLrhpE & EmED DHA EFERIFEE &M - 0
- BEEENIREREHTEEE 25~40%) 1Y
DHA » Eaauhth4 20~30%H) DHA Y -

HEIEYTRMARES - BEREMARS 7
b"\@;@ﬁﬁﬁ{ﬁiq] HEER DHA AIEFF - B

ook A I AR A S DA RZ SRR - B BILAAR
%uﬁ?ﬂﬂﬁ?ﬁ%ﬂﬁﬁ%% s WM E RS RFBRAR R - 45
SBIER » ShAIBERI E BRI RUR Cleo > Cian
EPA (Cyos) 1 DHA (Cypp) HENHHIE 16.84 -
18.43-14.19 %1 16.29% L ARREHEIE C60(19.78
% )~ EPA (16.60% ) F1 DHA(29.0% ) » —ETHME#
B RAIRE P E S DHA B Cip KT8 (4.98
% ) ANEEAEEIBE (18.43%) - EfY EPA IUF
B Ry BN A EE (Fig. 6) ° IAEHEFIR
TEH  REWLAEESERE BN
( Saturated fatty acids ) f1Z 4% ( Polyenoic acids) »
i B EE B (Monoenoic acids) AIEEEED -
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Fig. 5. Contents of nucleotides and related compounds in dried squid liver, ovary and spermary.
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Fig. 6. Major fatty acids composition of squid viscera oil and eye oil.
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Distribution of Functional Composition in the Viscera
of Squid Illex Argentinus

Abstract

The liver, ovary and spermary in squid Illex argentinus were accounted for 26.9%, 7.22% and 3.89% of the
total weight. Crude fat and crude protein were the main composition among the row squid viscera (70.9%,
29.1%), liver (42.5%, 49.1%), ovary (64.1%,24.1%) and spermary (68.7%, 16.7%) on the dry base, respectively.
Total cholesterol contents were 29.1, 23.9 and 19.3 mg/g solid in the liver, ovary and spermary. The main free
amino acids were taurine, glutamic acid, leucine, arginine. In addition, liver contained a large quantity of
phenylalanine, lysine, and proline in ovary and spermary. The total free amino acids content in liver, ovary and
spermary was 1,030, 826 and 808 mg/100 g, respectively. The abundant amino acids were hydroxyproline,
lysine, glutamic acid, valine and arginine, and the total content was 16,648, 26,592, and 25,791 mg/100g solid.
Nucleotides and related compounds were 1,054, 1,872, and 2,100 mg/100g solid, respectively. Fatty acids was
mainly comprised of oleic acid, palmitic acid, DHA and EPA, which together accounted for 65.75% in squid
viscera oil. The dominant fatty acids was palmitic acid (19.78%), EPA (16.60%) and DHA (29.0%) in squid eye

oil.

Key words : Squid, Ovary, Spermary, Viscera oil, Functional
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