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ARIEZEHMBRRLAEEMERARHTK

H| B2 A

(FIWKEEGHFEE. M 510275)

i

(EITAEMHER, HEE 361005)

i E RASHOEMTMETTHRERER LN EF OIS AE RS T, ARy IFEFHa
N Ml alep . BUAAERTER G (5.3% ~34.6 %, BAMFIIE L 13.8% -25.6%, EAMAMEHL® (PUTA)
& 38.8% 08, 1% . H, BEBNIEIEN 16:0, 18:0, 18:109, 20:4wb £ 220wl

RABEEAN MR RAR T T ANETRELEET, S RLEEE, REREFmAENSESH
16:0. 16:1 F18:1 (w9 + w7) HIM. 22:63 BT RBUE (3.8 1.34, n=3); WIELMATMH 22:0w3 X
HERBTER A T BEMBR (27.0+2.47, n=3) (P<0.05); tEMBTHEIFM 22,63 S REFREME (510
£7.42, n-5), B 22:603 A R EMRIE (34.4 02,40, n=3). BERERLE NI 22603 5 B
EHBMEFTER N, CREWABBRBE (49744.04, n-5). 2ESTFTARBM MK (25.7 10,04,
n=3) MEREEEMME (33.3£3.46, n=4), URSEFHETFW 2. 63 NWAREEFTHE (256 -8.08. » -
3R 2203 ERAMBERMNE K ETPABEL TEEER,

XA REMHERE Hh REMAR KXERE

EHmAmIERANS S/ MR, W
PSR —SEiRE (RB %, 1991; KERE,
1994; Peyronel et al., 1Y84; Deprez et al.,
1990). HZE, AIAK IfELPHARSHT SR
BIR B I — B e R e A R RS, R R BIEF
RMROEWEMEESZFEMEE, B, B35
MR T E N EE. AEcLmE, amnik
BB AR HUBR T MR SR KR AL, W —Fh K
MRERARGRERNRB ., AUREY. FR0N4E
BREEHEMEZEDT (Joseph, 1985; Deng er
al., 1976). Peyronel % (1984) IRIE T 60 k&4 &b
KR (Centrophorus spp. ) TR R4 B
ST RFRRRIBS AR AR, IR R, RaEERY
Aot r—EBf, kP85 %E (Scoliodon sor-
rakowah ) ARBMHBEHEME, HBRRMFH
A, LEFRTHE, MEHEFRESELS, TR
Sk BT MM BRARE A RS M EAY
REWLFE, HFEAEE G S IS AR EEH
HEFARETHARE. BiT 3 B RAEHE
ERERARERLPERERMER LT Pof
AEFRENEL,

1999.08-06 HCH#, 2000-4-24 #[2]
* MEFRRLERSAEABPAELE (9338410 BEBHWA

1 MR
1.1 ##

RAFEBNREET 199405 H~1995 % 4 B
MR VAL SR T, W MM AR
KAPFIEA R E BB AU Wk 080 BT NERE 5
RAREZESHEE. FXRBELBERTRAE
FRE, HEailamAER, B, (1) WY,
EREMAER I, AXRET IR, HK 163.1
+26.63 (mm, TR, & 14.826.95 (g. T
F); (2) REBH, MLhEHME, RETIR, &
£ 382.3+38.63, KT 201.9£57.12; (3) %
B, RETSH, kKen2.2+61.12, KE 873~
123.25; (4) BLW, RET IR, K 636.4 +
57.74, {KE 753.4 1+ 186.65, MEMA RIS AR,
Bl. (1) ABBE (M58, RET IR, K
330.7+66.15, K% 138.7+92.87; (2) B E#E
W, MEHNEFHRDIRT, RET4R, ko644
55.62, (A 359.9+123.36; (3) MIREHE, &
TSE, K 625.2267.81, K& 818.6 + 206.65;
(4) BIREHEY, RET IR, kK 647.4+76.55,
K18 734.2 1 274.2,

M—EXMST EEE, B, ¥, BL, . HRETFA: AXERY¥, Email: 1s32@zsu.deu.cn
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1.2 FFMiRER

HHGRGEEER, SAFEENRE,. &8
Bligh % (1959) #9775 R & 05 - B4 i
1.3 B BE AR 4 4
1.3.1 TR R BRI L HUIFM 24 mg
TS5l BEAERE. 0.5 mol/L EEALHE R
Bl lml, TRESR, WE. FeOTKBHPRE
WAL EIMMEW L (1215 min), BB, #
W AEBRM A (TJILBE 19:0), RISEWA
0.5ml ZHAMOBERE L7 ml KAVE, B
5., BES, EERET0-T5CABHRSHE 30
mine BOH R, ARG HAME- O (19, v/
V) BERR, #EESH, AERAKT. WAL
oA, ARG RS, e,
1.3.2 iR e mER G s e
R 0 I A B Y BE B RS (Sigroa Chemical Co. )
FbR ok & @ AT BE e AR (shark liver oil fatty
acid methyl csters, Sigma Chemical Co.) ¥ ¥ &,
AR HE RS BV BREC R — o LT ARG, B
HER S D R ISR R G R R R R LR, K
PR AR, AEZREN MR
12:0, 14:0, 16:0, 18:0. 18:1, 18:2. 18:3,
18:4, 20:0. 20:4. 20:5. 22:6 1 26:0 fsHHAEH
BR. SrETCER M B GC 9N SHIE gL (Shi-
madzu GC 9A), REE XAE TR, A%
HHA HPS AR TAEFER (30m % 0.25mm i.d.),
AEETEE B B Chromatopac C R2A 818 4b 79
Plic . @i KM FHERBIT 3200, £
FIDIRE # 320C ., & 60T, {E# 2 min,
RIELL20T /min BFFHR E 150C , HEL 4T /min
BFERE20C., £ ThSHR, £WEN 0
mb/min, S JEH 1.15 kglom®, B H+ LB
(19:0) fEXRWAR, ¥ A b B a5 s
Wi & B, BUARAE & A8 0 P Bk 48 47 rY o & AR
iR EmM, TR HE: W, =KW, - (A,/
AD, i WoABR RS FEIEHRAS SR,
W, N R A, ARERAS M mE A, N
MRS KR89 SHEHEBERETCEF.
1.4 HIEAHE

ek bt B AT M A B MrER A 4 0 BEDE IR
THEHEEELR, A Duncan KFERERBRIERDRY
EFERWBRASEARNEERATHISEE S,
ERBEKFERR P=0.05P<0.05 HEREE,

2 & B

2.0 RABEEAMEIRHRN—REE

Jk BRI e BE WAL D, RIS B AR
M 15.3% ~34.6%, BAMEAISHIBRY 13.8%
25.6%, ERMAMAEHE L 38.8% -a8.1%. H
T, BRETREN MR RIETG 6.0 (7.9%
~20.9%, ¥ 14.9%), 18:0 (4.5% - 12.1%,
T 7.7%). RAMAMHE 18: 109 (6.1% ~
14.3%, ¥ 8.6%), £ A MMM 20: 406
(2.8% ~13.9%, FH7.3%) #22:603 (16.3%
~56.2%, T 36.9%). 5. dEELRHY
14:0 (0.2% ~4.8%, FH1.4%), 16:1 (0.5%
~9.5%, FH3.4%), 18:1w7 (4.1% ~6.0%.
FH 4.8%), 20: 503 (2.1% - 6.6%, F Ky
3.7%) F22:503 (2.9% ~6.0%., FH 4.6%).
REFUREITWMIE RS, + 8 B8 (do
cosahexaenoic acid. DHA, 22:603 ) W E B
B, Mo TR EEAs {cicosapentacnoic acid, EPA,
20:503) M ERAFEFTELEMHAKT., £F45
MLF RS BT RE  (polyunsaturated fatty acids, PUFA)
F. w3-PUFA H EEE 5, HT, BB
B% (highly unsaturated fatty acids, HUFA, 20:5a3
+22:6u3) HEEATRE LB 19.3% - 58.3% (F
#40.5%), (20:53 +22:6w3) /w6-PUFA L
BN 5.6, '
2.2 REIMEFEFMERBRARSITEETRR
MIX#

AEPE R BT B L R B RR A A A R
HRAETHSHELEFALE 1. BKRSEEF
RN BT A2 E B 16:0 (36.0% ~39.8%. FH
37.9% ), 1621 (17.1% ~—19.2%, FH 18.2%)
18: 1 (o9 + o7) (21.1% ~ 23.1%, ¥ 13
22.1%) HE, ST TIENBLRMN 80%,
RSB RE . AR DR L M &2 R RBE
Prag R AVEAL . Btk MM s iERig S
BSMBRHHEELTHIMEL, GBS X
EEAW 16:0, 16:1 1 18:1 (wd+ w?) HERK
THEE FFE. WS RGBT AR 204006 A 22: 63
MEREELA, KHENEERWBKGE 16:0
CPIE R 18.6%, TH), 18:0 (7.7%). 16:1
(5.5%), 18: 19 (10.7%), 18: lw? (5.1%),
20:4w6 (10.3%) A1 22:6w3 (27.1%), 20: 503
MERBME (3.8%). HHEREKER, BN
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Table 1 Weight percent age (mean £ SE) of main fatty acids in the liver oils
from different developmental stages of male Scoliodon sorrakowah
& B B B Developmental stages

L L BE B P32 N 1:3:3 Bem
Fatty acid (Embryonic stage) (Immature stage) {Sexually mature stage) {Regressed stage)

{n=3) {n=3) (n 5 (n=3)
14:0 1.8+0.14 2.140.92° 0.3+0,14° . 1.2+0.627
16:0 37.9+2.69° 18.6+ 1,84 10.2+2.83% 14.44 1,200
18:0 5.0+0.64" 7.7 £3.39° 6.0+0.28" 8.1 +1.927
16:1 18.271.48" 5.5+0.17" 1.6£0.57% 3010t
18: lw? 9.0:0.49 S.1+0.43" 4.610,21" 4.4 £0.42%
18:1a9 13.2+1.92¢ 10.7+ 3. 16" 7.6+0,14% 7.0 20
20:1 0.6:0.28 0.8+0.14° 1.7 0. 10" 1.4 +0.07"
204 1.7-0.21° 10.3 £ 0.57° 4.5+ 1,48 7.8+ 3 18
20; 5w3 0.9r0.28 3.8+1.56° 2.610.64" 1.1+ 1.48
22:503 1.3+0.21° 3.610.99% 5.3+0.21™ 4.5+0.49"
226wl 3.8+1.34° 27.12.47% 51.00£7.42% 34.4 42 40"

I (Nate): JH Duncan REERZKEREKKRETREGMAS O FRAEERE FNARER. P8 1T, BHOR WK THEE
WE P<0.05 K ERERENHEZR (Variances of the contents of each fatty acid among different developmental stages are tested by

Duncan’s multiple range test. Within a row, means with the same superseript arc not significantly ditferent at P<{.05)

AR22:603 A BMEXERHMHF LI ES
B, HTHWMEFEEAEN —FEH (51.0%),
mi16:0, 16:1 F120:4w6 PIEH EEHE /D, B
BEFMN 2263 MEBRE FIE (34.4%)(E 1),
PR Ak T B il E BRI P TE A R
FRATHESRELERLE 2. BiEshaly, I
MEEMEHREAIE 16:0 (17.9%). 18: 0
(9.7%), 18: 109 (8.6% ), 20:4uwb (9.2%) #l
22:6w3 (25.7%), B4, FAZELEY 16:1
(4.5%), 18: 1w7 {5.0%), 20: 53 (5.3%) Fl
22:503 (4.1% ). L THBEAE PO E, FiE
BEREETEMB T, 16:1 (2.9%). 20:
duwh (7.4%), 20:5e3 (3.7%) SHRAAHNETREAHHN
FRE, 22:603 (33.3%) MEEELABE. Tk
B, 16:0 (9.6%) M 20:4 (3.7%) HWERKIEF
BTHE, 22:6w3 (49.7%) MEREEWN. HF
GEH, 22:603 (25.6%) MABEFTH, M
16:0 (18.7%). 16:1 (6.9%), 20:4 (10.5%)
Fa RN, 18:0, 18:149 f1 18:1w7 A%
TEFIRPHMMEBE, BHRHE.

3 3
Haga R mIERIETRARESESENNAE

WA, FIRMARTSURIESTEI LR,
EELRERBERMER, HFMEHERIELEME
WM_BEREAE, MTHEZESEMH (Deprez e
al 1990 ; 1981 3, Malins %
(1965) W% T A E ( Squalus acanthias) M
HM —MERRERAR, S8R0 Culeirg
F20:1 5T 90%, Cp,BEH 22:1 47T 68%, MHE
MEMTHH =M RE A RRYE,
Hayashi 2 (1981} {EXHEEEE (Dalatias licka)
BORR A e . REIE b —EERE 5 H S B AR BT
B B E AF LB A L. AR PR S A e e,
PREHESERS (74.8% ~81.3%), Mg
(13.5% ~15.4%) WEHE (5.1%~11.1%) B
TR M. Deprez % (1990) BIF T M K H|
WIEHT B W AK B ( Tasmanian waters) & F 3 iE
EaHRMIERER, EREREARNTHP R
B, ERAMABEH RN SRR S2.1% ~
82.7%, MMM B F &N 13.5% ~ 39.9%,
MEFREMBHERLT 1.1% ~8.0%. A LR
FEEEATWRTLNLES, &AL THAIRNRS
B FREEEATMRGBMAMN RIS, &
SCERFT R SR AT B R A BT EEK R, FATHERY
PERA SHEERAFERAMNESN, FTEHHH=

Hayashi et al.,
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F2 BELLHNGEFHEIERVMASETAETRATHERTIER (FIHAL S
Table 2 Weight percent age (mean+ SE) of main fatty acids in the liver oils

from different developmental stages of Temale Scoliodon sorrakowak

£ BB B Developmental stages

I A FHB reL T MR R L4555
Fatty acid (Immaiure stage} (Ovary developing siage) (Early gestation stage) (Ending gestation stage)
(n -3 (n 4) {n 5} {n=13)
14:0 2.1+0.92° 1.3+0.21% 0.310.12¢ - 2.‘9‘1.]";‘ o
16:U 17.9 = 1.41* 18.0 - 2.40° 9.612 35 I8.7+3.11"
180 9.7+3.39° 8.8:10.18" T.RENILH 6.1 +2.19°
16:1 4.510.85" 2.9£0.08* 1.0 £0.50" 6.0+ 1.68"
18: 17 5.0£1.13* 5.2+1.1¥% 4.4+0.12° 5.3:0.35%
18:10 8.6+1.13 g.1+1.56" 8.2t2.10 3. 2+2.97
20:1 1.4+0.14° [.8=0.42% 1.4+0.45° 0.9+ 21"
20;4abh 9.2+2.81* T.4+0.35 3.7+0.90" 10.5+ 288"
20; 5w3 §5.3-1.84* 3.7z0.57 3.2+0.06" 3.3+70.35°
22 5w3 4.1+0.21° 4.3+ 0,85 5.4+0.20" 4.6t ].48"
2236wl 25.7x0.64° 33.3+3.45° 49,7 £4.04% 25.6+ 8.08"

I (Note): BWF 1 H (See note Table 1)

BE e (RIBEES, 1997). TEREMKBETFHIE
AR, ERRMEHENEERA (38.8%
~68.1%), Hd, “+T@HAHE (DHA, 22;
bwld) HENERFEES M 16.3% -56.2%, WP A
WAMERAFREMNEFERENKES (13.8%
~25.6%). FBEBSEEEANHMIRSE
B EMEZRAKEE ST TEANHERIT.

Sk FHE BB BR I A S R R TR
REFNNLE (R, 2). RIBEBE (B4 B
AFAERE I ARG LAY MR A M (16:0) FMRIRANAG B
B (16:1, 18:109 , 18:1 «7) K E, SIEHME
B 83%:; £AMAMMRNTENEIE (22:
6wl d 2.8% ~4.7%)., ATFEERMA &,
22:63 FIE RIS EE N, BT 22:603 1
aBENTEER. Ay Bl RBENHEEE
AT, BEA 22603 ETEME R EH S A i
REEENFEA., REaFnmiEman 54 WS
HRFFED, HRAPHES, 2603 TEIE
Fig&E, BAMEAIFK22: 63 WEREET
fe, MEMERSL BB 22:603 M RATRR
Bigke. BERERGE, TH22:03 HEEXAEHE
B, R AT 8 22603 TE 4T Uk b 19 K
BIHFE. 22:603 (EHE R AR IR IR A9 F) A
(R E B B AT BT 5 i . Peyronel %5 (1984) {E

RO RG AL A 2 MR (Centrophorus spp. ) B
MRPER, AZEHNBTHTFIEREERLET
KEMESR, U IS BHTEHEERS (26%),
TR, o3 BRIV (22%). Hd—
WaRBIRBRRALUER, B -85 N e Rg
FATH, RABEENRARERE, LRBPT
B, JLFAZRE, MBAERESERMAS,
SREEEAR. TREN, %k 8T iR
B FKEMIE, RafEEREFENES
KE (HBRESZ, 1997). MARRERE, 2k
MM BT RIINE T KM 22: 6003, THMHAK
AP 22:6a3 B & AL HAE, HOLHER &}
B 22:603 FERATHEHNAKEEMMAET,
NEPLREFEERMAFP. HE. 22:603 £
wEBRFBNRBEERS AT, PSR 2N,
DHAFEAXEWM B ETE LB TR ro4 R0 LHME
H., #TER, H&misJLEE DHA REE Kk
HEAEMEHTE (LCPUFA), B2, #f T DHA
EARERGAWIMMERTEAIFERNERE
BEX (Simopoulos e al ., 1994}, RLBINERH
LREREERENE, HRA&CHKITHEET
W A YW (cutherian mammals) A1 2 B 8 1
{Wourms ez af ., 1993), 3+ DHA 1rRL ST % &
IR EE TR, AFE—LPRNLE,
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S X ¥ E(Abstract)

FATTY ACID COMPOSITION OF SHARPHEAD DOGSHARK
(SCOLIODON SORRAKOWAH )LIVER OIL
DURING DEVELOPMENTAL STAGES”®

LLIU Xiao-Chun

(Schoad of Lafe Srience . Zhongshan University, Guangrhou 510275, China }

QIU Shu-Yuan

( Depariment of ceanography ., Xiamen Univerary, Xiamen 361005, Fupan, China)

Fatty acid composition of the liver oil from different developmental stages of Sharphead dogshark( Scofiodon
sorrakowah ) of the southern Fujian coastal waters, caught from May, 1993 to April, 1995, was determined with
capillary gas chromatography. Saturated, monounsaturated and polyunsaturated fatty acids represenicd 15.3%
~34.6% 13.8% —25.6% and 38.8% ~68.1% of the total fatty acids in the liver ails of Sharphead dogshark,
respectively. The major fatty acids in cach sample were 16:0(7.9% ~20.9%), 18:0(4.5% ~12.1%),18§;
1w9(6.1% ~14.3%), 20:406(2.8% —13.9% ) and 22:6w3(16.3% ~56.2% ).

Characteristics of fatty acid composition of the liver oils in Sharphead dogshark was closcly associated with
the developmental stages of the animals examined. In male sharphead dogshark, 16:0(36.0% --39.8% ). 16:1
(17.1% ~19.2%) and 18:1{09 + ©7}{21.1% ~23.1% ) were the major constituents of fatty acids in the hiver
oils of embryos, the levels of 22:6w3 ( docosahexaenoic acids, DHA ) were very low (3.8 +1.34, n=3). Con-
centrations of 22 :6w3 were much higher in the liver oils of immature males (27.1+2.47, a1 =3) than in that of
embryos, and reached maximum values at prespawning stage (51.0£7.42, # — 5) and then decreased signifi-
cantly at regressed stage (34.4=2.40, n =3). Contents of 22:6w3 in the liver oils in female increased during
the development of the fish and reached maximun at the pre-gestation siage (49.7 £4.04, 5 =5), which were
significantly higher than that at the immature stage (25.7 £ 0.64, 7 =3) and at ovary developing stage (33.3
+3.46, n = 4), respectively, and decreased remarkably at the cnd of gestation (25.6 £ 8.08, » = 3). It
showed that DHA (22:6w3) might play an important role in growth and development of Sharphead dogshark
embryos.

Key words Sharphead dogshark ( Scoliodon sorrakowah ), Liver oil, Fauy acid composition, Developmental

stages




