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The variation of fatty acid composition of in pond-reared female
Penaeus monodon during ovarian maturation
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Abstract; Female Penaeus monodon in pond-culture in different stages of sexual maturation were sampled,
including midgut gland, ovary, egg and their nauplii, for determination of fatty acid ( FA) composition.
During sexual maturation, the percentage of 20 :5n-3 in midgut gland and ovary decreased with maturation and
recovered the level of immaturated stage after spawning. Some increasing was observed in the percentage of
18:2n-6 and 20:4n-6, the highest percentage presented in midgut gland and ovary in stage V. 18:1n9
increased in the midgut gland and decreased in the ovary. The percentage of DHA in ovary fluctuated and
increased, and the lowest percentage presented in stage V. The percentage of DHA in midgut gland remained
roughly stable and decreased slightly with maturation. According to the fatty acid composition of eggs from

multiple spawning, the percentage of 16:0, the sum of saturated fatty acid (SFA) and the ratio DHA/EPA in
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egg increased with increasing spawning numbers of broodstock. 18:2n-6, 20:4n-6, 22:6n-3 and the sum of
n-6 FA remained roughly stable. However, the percentage of 18:1n-9,20:5n-3,22:5n-3 and the sum of n-3
FA decreased with increasing spawning numbers of broodstock. The result showed the importance of omega-3
(n-3) and omega-6 (n-6) fatty acid families for sexual maturation of P. monodon broodstock and larval
development and quality, especially of 18:2n-6, 20:4n-6, 20:5n-3, 22:6n-3. The result also showed that
the balance between n-3 and n-6 fatty acid families, total PUFA and total saturated fatty acids, and EPA and
DHA may play vital roles in maturation and reproductive performance of broodstock. Abundant HUFA should
be included at high levels in the broodstock diet and the feasible balance of different fatty acids should be
maintained.
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FI = 095 (X B A B X HF R AR B B A E = ATV S 0 124 P L, Pkt ik B g BN A
MMM T —RUEFREFEIF67 ¢ :31 6 AR TERINERAE, REERZEAN, EF3~5d 5, BREF
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BRI BBAR 2 TIPS FFEEIRAEA 2 ~3 g( B3 MHEAR) BETFHHEF, L 15
(g mL ) EMAFE-EH (1 : 2)BEAH, BOSFE(TAEN S mL B4 RIS, £33 78 Al
ANBEEWR, EZHARS G, BEHEM S mL B AW TSR AL 30 min LU L, FHFTSERE) . KH
HRTA W AEYED GRS (46) Mg, IR A W% 3 K, WEMRE . BALZE =R, Ak
ZERA T A VLEEN, KB 55 C, A 2.0 mL /KRS, k8 T, TR 2 RUBRERSAKS . BEN
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KR SRR, FRASZENRE T, EFE 5 mL,
1.2.2 FERABS ERESHY I &

KRS AP REEERE SO EANIERIERE DZF-3 H2s THRa8 (EAM, Lig) hi
Fo B3 (4540 mg) AL, BA 10 mL AEHA, MIA 2 mL 352 30 ~60 °C H4 hBEFIZE IR A7)
(1: 1), RERENFEHIEHEMR . A2 mL0.4 NSS4 FEERK, RS, EZEHE 10 min 5, 1%
(B2 B B SR, MUB A , W VR, RIS B E R IR , A E
Y I BN AT TS A ST
1.2.3 HEF%

B S5 57 BB T BR TS AL VR 2 WL HEA S IR AT 40T, E B R A E AT — 1k,
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1.2.4 SHEEESHUSREYE

RFAZHEM 5890 SAAEIE(Y, A 10% DEGS 4.1 m BB, Gi%4&M4 . HP -5 B AL
(25 m x0.32 mm x0.25 pm) ,#EBI/E 15 psi, 4M7 100 : 1,FID & I0%5, 5 iR B BS7E 4046 16 120
C 5 min J5, G504 S C BAHEEH 200 C L4 T A, BSEEHE 200 °C 40 min, EE
WL K2 €38 N2000 A (4R R E , AR IR 7P BT b Bohn e R n il |
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2.1 BREAEARE(GSD) JTBRR R % (MGD) 21k

Tt 35 SR IE BE T X AR R SR AS AL B B AR/ S TR IR 8 RO SRR B 3R 1, AR
HE R NFRERMESR  TRIRERTHEER  BHREEFEREES . WIEFER T XTERIN
R RS RRT  ERRIE R (GSD HM T 5 ~6 5, A THIH 1. 7% 382 VAR 8. 6% , 1 #1-5 VI B 1%
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Tab.1 Midgut gland index (MGI) and gonadosomatic index { GSI) in midgut glands and ovaries
of pond-culture female P. monodon broodstock in different stages of sexual maturation

EENE
18 ‘ 1 # I NV V# VISR
H (cm) 5.5+ 0.2%® 5.8+0.2% 5.7+0.2% 5.4+0.1% 5.8+0.2° 5.5+0.4°
&K (em) 18.1+ 0.6 18.3+ 0.6 17.8+ 0.9 18.1+ 0.5 18.5+0.5 18.3+ 0.5
*E (g) 89.9 + 10.0% 91.1+ 7.4% 86.8 + 10.7* 88.0+5.9% 98.1+5.1° 95.3£5.0%
GSI (%) 1.7+0.2° 2.7+0.5° 4.0+0.4° 6.8+0.5¢ 8.6+ 0.4¢ 2.9+0.7°
MGI (%) 3.0+ 1.0 3.2+ 0.4 3.3+ 0.6 2.7+0.3 2.820.2 3.0+ 0.6

T RPNERTHE + 5L (0 =5) ; A—THERRAFEFICHERRER BE (Duncan ZE L, P <0.05);651(%) = iR
E/EE x100;MGI(% ) = ATEIRE/{KE x 100

2.2 JHERRREA AR T BRH AR

I EARFRE BRI IE I BR A N 2, FFRERR T = EPRIHER Y 16: 0.18: 26,18 1n-9,
18: 0.20: 4n-6( ARA) 20 5n-3(EPA) .22 6n-3(DHA) , H:H n-3 PUFA 4 5 40%~60% ,n-3 FA % n6
FARI 2 ~5F(F£2), HERFHE 14; 0.16: 1n-7 FHFISIHERA S BRMK, 16:0 .18:2n-6 . ARA FI A
FIEABENTER (SFA) S E2WE R LA, ERBH (V) BRES, 451Kk 21. 4% \5.5% 9. 2% .
28.6% ;18:1n-9.18.:0 & ERRIRH ), FERBFTH (V) IFBNIEKME, 451K 8.3% F19.0% , FEE D
HEEHZ FHEEFEPA SE n3 FARNESEETHREE, ERBIM (V) BIK, 5514 11. 7% F1
43.8% , 700G , & B NIRE BIR BBHARKF; DHA MXTEE MM T, 76 30%~37% Z [ 3.
S B PUFA \n-3/n-6 Jt PUFA/SFA KL E B sh AL, SR 2 T RE %, 7 2 A 2 &K, DHA/EPA
FAETE 1 ~3 ZE¥E, B (V) &E&(2.6),
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R2 BEFEMTIGCETMERDLZEHTERFERRNER (5 2EHRBRIESH)
Tab.2 Fatty acids composition (in% of total FA) in midgut glands of pond-culture
female P. monodon broodstock in different stages of sexual maturation

” ABHE
SRR

(L] Jig:c II§;] Vi Vi VI#A
140 0.8 0.3 0.5 0.2 0.7 1.1
16:1 1.3 1.7 1.7 2.3 1.5 0.6
16:0 10.7 17.8 10.7 10.2 25.6 8.8
18:2n-6 4.2 4.5 5.1 18.7 5.5 4.6
18:1n9 5.2 5.7 6.8 8.3 5.9 6.2
18:0 8.8 ' 7.7 8.3 20.8 6.5 7.1
20:5n-3 19.9 17.6 16.2 9.7 11.7 18.7
20:4n-6 7.3 4.6 7.9 5.4 9.2 6.6
20:2n-6 2.1 1.3 6.4 - - 4.9
22:5n-6 1.5 0.8 1.6 1.0 1.3 1.1
22.:6n-3 33.7 34.9 31.2 22.2 30.2 36.7
22.5n-3 2.3 2.8 3.6 1.0 1.9 2.4
Y SFA' 20.3 25.8 19.5 31.2 32.8 17.0
¥ MUFA? 6.5 7.4 8.5 10.6 7.4 6.8
3 PUFA? 71.0 66.5 72.0 58.0 59.8 75.0
3 n-3 55.9 55.3 51.0 32.9 43.8 57.8
Sné 15.1 11.2 21.0 25.1 16.0 17.2
Sn3/3n6 3.7 4.9 2.4 1.3 2.7 3.4
S PUFA/ 3 SFA 3.5 2.6 3.7 1.9 1.8 4.4
DHA/EPA 1.7 2.0 1.9 2.3 2.6 2.0

L RPEER 3 MEARABNER; - RRBWREREAGN L SFA SN, C14:0, C16:0, C18:0;MUFA: 2R
BEMiRR,16:1n-7, C18:1n-9;PUFA: ERMMASHTEL,18:2n-6, C20:5n-3, C20:4n6, C20:5n-6, C22:6n-3, C22:526, C22:50-3

2.3 GRS BN R TCTT A AH S R A A

R FRATCT SR H AR R LA S AT RRAR A BN ( R 3) o FTAHRREV4IALH n-3 FA
BEKRT n6 FA T8 ;BRI T4AS, DHA & BRT EPAWEE, JIEFH) n-3 FAEPA DHA n-
3/n-6 Jx DHA/EPA tHI BRTATBRAR. JR&EE) 14:0.16:0.16.:1n-7 (& BZHT LI, R XE]
R ZEENETHSERE TR, ELU TR, MARK TIPS E, HE AT TS
#118:2n-6 S EMMIRE, 9. 4% ~12. 7% Z 81K sh, INEFH] 18:1n-9.18:0,EPA 22:5n-3 ,n-3
FA.n-3/n-6 J PUFA/SFA HIWEEH —ERE T B, ERAM (V) FERM. WEF 20:2n6 5
ARA B & B 23R, ARA TR AR & . A+ H DHA S EBMNIRE, 7 20% ~30% Z 8] 3],
SFA 5 B2 LIt , AR R & ; B AR B BR (MUFA) A2 R A g 7 B ( PUFA) 23332
k5 n-3/n-6 FI PUFA/SFA ) HAETE BURAR AR, 7E | ~3 Z 8§ 3h; DHA/EPA B HERESN R A & £
FHIE L ~3 Z B ED, AR IR (2.7)

A Y 57 58 B 55 Xof MR 32 4R O A B T BR LA R, AT LA W, BEE 7= I IR B0OE i, B A B9 16:0 FI SFA
MBESEEE EIHiE%E DHA/EPA ML EMEH EIH#a%; I /Y 18:2n-6 ,ARA \DHA K E#J n-6 FA
BRRIFEXTRE, M 18:1n-9 EPA 22503 R B n-3 FA S BETHEES,

3 whe

A SR BATEVF 5 P RS ST A AL B MR A N2 RS P T
IR BRI R o IFHIRR R ST N T A B SR,
PRI FF s A RIBEIE TFEAR S, AR (B SRR A IR IR AN T, S B o TS Mt R
— MR
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F3 YEFERTXUREINRE A AL, A &P ERERAER ( & S EMRERINE )
Tab.3 Fatty acids composition (in % of total FA) in ovaries of pond-culture female P. monodon broodstock
in different stages of sexual maturation, and in eggs and nauplii

RERTER GRE T BRAI RN GREN  FIHEV O BRHV ! ik 7S R L
140 0.9 1 1.6 1.9 2.1 1.4 1.4 2.2 4.6 0.9
161 3 3.5 14.8 5.1 6 3.3 9 11 10.3 5.8
16:0 17.3 17.7 19.2 21.1 23.3 17.1 22.9 27.4 36.2 18.7

18:2n-6 10.5 9.1 11.2 11.7 13.1 9.4 12.7 12.6 12.4 11.3

18:1n-9 8.6 9.2 8.9 4 5.7 4.9 9 7.3 4.5 8.6
18:0 6.6 5.8 7.8 5.6 6.1 5.4 6.3 5.8 4.9 5.7

20:5n-3 16. 4 15.2 11.9 9.9 9.1 13.8 13.2 12.5 8.6 15.3

20:4n-6 5.4 3.5 4.9 3.7 6.6 6.1 2.4 2.6 2.3 2.2

20:2n-6 5.1 4 3.1 5.9 4.3 4.6 - - - 6.7

22:5n-6 1.4 1.8 0.9 1.2 1.1 1.6 1.2 0.9 0.7 1.1

22:6n-3 20.8 25.5 23.3 26.4 19.6 29.8 13.5 12.9 13.5 13.2

22:5n-3 4 3.5 2.4 3.4 2.8 2.3 7.4 4.5 1.8 4.6
Y SFA 24.8 24.5 28.6 28.6 31.5 23.9 30.6 35.4 45.7 25.3

> MUFA 11.6 12.7 13.7 9.1 11.7 8.2 18 18.3 14.8 14.4

Y PUFA 63.6 62.6 57.7 62.2 56.6 67.6 50.4 46 39.3 54.4
>n3 41.2 44.2 37.6 39.7 31.5 45.9 34.1 29.9 23.9 33.1
>nb6 22.4 18.4 20.1 22.5 25.1 21.7 16.3 16.1 15.4 21.3

¥n-3/%nb 1.8 2.4 1.9 1.8 1.3 2.1 2.1 1.9 1.6 1.6
> PUFA/ ¥ SFA 2.6 2.6 . 2.0 2.2 1.8 2.8 1.6 1.3 0.9 2.2
DHA/EPA 1.3 1.7 2.0 2.7 2.2 2.2 1.0 1.0 1.6 0.9

ERPEEN 3 MHEREENES; - RTEWREBERARN L RP EAREUE 1 .23 HRIRFEFE— SRR
%S

BETXTURAY OB AFREAR (00 W 4k ry = E RN 2 16:0.18:2n-6,18:1n-9 .18 :0 ARA (EPA }
DHA,MBIAM AT E RSB EH 16: 1n7 MK B ARA, YUKW LE R &K I F 5 7 X 4R
( P. monodon) ") | (g X3 #F ( L. setiferus )", H A< xR (M. japonicus) (101 St B oF WF ( Ple. muelleri) ™,
TR BT REP , IR AR S 16.0 FE2ARW LA MEFIPXREEE M, PR 16.0 EEE I
Fto ZHZW,SFALEREE T, FTI,16:0 BRETXIFMELXERBEENBEMSHER, FEES
#) 16:1n-7 18 :1n-9 2y sh FF , FE ARTEAI A B B, MOPE F,16: 107 AW L F,18:10-9 £ BHAE
b, B T M, MUFA 2 3313k, AL 30 T T FLATEXTHR . Marsden 2577 4R B 1%
18:1n9 HE(11% ) WEKAHSESEH(18% ) ABIRS TR T XTIFA =R, AL, IREM
FFIRAR I 18:2n6 S B EHS EHA, AR AP X BN &S, FF M 18:2n6 FERE (12. 4% ~
12.7% ) IR 8 IR KT T4hIEF R 18:2n-6 FE(9.4% ~13. 1% ) HEE S THFER(4.2% ~5.5% ),
Palacios 2! & BILELA 5 BRI 2R 6 FLAGIEXT MR 44k , LR FI4h i b S BB HY 18206, AR P B KF
B9 18:2n-6 1 n-3 HUFA B4R 55 RIBAFAER 1 SN R A5 R ARENY . Hi, 7T AR
16:0.16:1n-7.18:1n-9 .18 :2n-6 ¥ BIE 5 XTUFEREL & F Mah ik £ B Fro s MBERER -

FFRRARAY 20:4n-6 (ARA) & B TINR , WE T T4, IFE K ARA &85 FLNIEXT IR
#AE™ g ARA & B S5 EXHFIET, T 4IEK ARA & BET FLAEN IR, ARA B4R
SN BB ENIRHERZ — , EXTIFAF IR R K R & M eRTias i . ARA 55 EPA DHA £ JL4¥
EEXTIF SERTRL R BT LT AN AE AT BRY ) o ASBST o, ARA 76 BUEET I 0 S E B/ MBS 3, SEMEE
Fro TREFATBEAR - EPA DHA R & n-3 FA & B7E00E M BGT B P AT %, RE U054 4 DHA
S IR E R BB o X —GE R GERMNXTER (P, herathurus) " MR, -5 LavgEstar 48 l. EHBF
YR EPA 5 EXTIFFIF = BA R SR LR, T DHA N5 07 4 5L B E RIF ML %
Z", Palacios % "PIBT Y45 BRI Y FLAAEEXTIFSh (&K DHA S BBt 15% , A X EAIE RMWRE .
AYARE P, FFRARFIO0 §i80 DHA &8 >20% , DHA S B ¥ 8% T EPA, SRAM L 4h A& B E
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TE13% 72 . NPy EPA & BB SRR B i 828 T M. X iR SL 8 P g IR SR AR BT R
AL RIRAIR A

— U ST R BIXT IR I S R R, AP n-3 5 n-6 RIVBMIBRFAEMY XK, R
WRAFRE AR B AT T B n-3/n-6 HLAET AR WISTER (P. semisulcatus) ) A1 FLAA X IR ) 6 AT A AR BT S
P n-3/n-6 LB ARLAR 2 + 1, TN BT IR IR R A L E N E 3 ¢ 119, AT, MsE R BT
TR BB IR B0 R T Gk G n-3/n-6 LB BA BAR TR TR AL ESS IR o LB R, W3
FREEPETT X ARR AR BT B OB B BARBISAL R, S REE SR IR SRR B AL R T f . X AT BE S B0+
FAHBARE DHA EPA \PUFA ISR SFA A 3%, JUHRFEE 2R 4R IR EO% i, J0 o 16.:0 By 2R £
Frii 18:0 B T B ; AT BE-5 n-3/n-6 \PUFA/SFA & DHA/EPA Z [ERAEABIRAEFEH K, EfE =
F R, AT fr ot — 28 R SR RO T T . X iR 38 & it S8 JR JE B T X 4R R 1 R
B RGEIPA TR AR B H R K,
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