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Effects of Detary n-3 HFA Levels on Lipid Content and Fatty Acid

GConposition I n Tissues of P ectorhynchus cinctus Broodstock
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(1 Marine Biology Institute, Shantou University, Shantou 515063, Chi na;

2 Shod of Life Science, Quangzhou University, Qangzhou 510006, Cnhi na)

Abstract: The effects of dietary n-3 highly unsaturated fatty acid (n-3 HJA) content on the |1 pid con-
tent and fatty acid conposition i n gonad, nuscl e and hepat opancreas of broodst ocks were investigated I n
Pl ect or hynchus ci nctus. Broodstocks were fed trash fish and four formulated diets wth 1.12% 2. 40%
3.70%o0r 5. 85%of n-3 HUJA respectively, through their reproductive cycle. The lipid content 1 n each
tissue showed no significant difference anong groups (P > Q 05). However, the contents of 18: 2n-6,
EPA, n-3 PUFA and n-3 HUFA Iin the lipid of gonad and nmuscle of fish fed 1.12% 3. 70% n-3 HJA
diets were directly influenced by dietary n-3 HJFA levels and exhibited paral |l el change pattern wth the
respective dietary levels. Inthe lipid of gonad, the contents of n-3 PUFA and n-3 HFA in fish fed
1.12% n-3 HUFA diet, and DHA Iin fish fed 1.12% 2. 40%and 5.85%n-3 HFA diets were signifi-
candy lower than those in the trash fish group ( P<Q 05). The contents of n-3 PUFA n-3 HJA and
DHA, and the DHA EPA ratio in all the nentioned tissues of fish fed 1.12% 3. 70%n-3 HJA diets
were obviously higher than the respective dietary levels (P<0. 05). The results showed that the fatty
aclid conposition in tissues of fenale P. ci~wus broodstocks could be affected, wth the order of gonad >
nuscl e > hepat opancreas, by dietary n-3 HFA |l evels. The preferentially retaining of n-3 HJA par-

ticularly of DHA I n the tissues suggests thelr physiological Inportance I n the gonadal devel opnent and

mat ur at 1 on.

W §& H #H :2005-05-16
BN - M (1971-) , 8, 24205 B RAEH . T A (1964-) , B, , %4, 1+, E-mail: yyli2004@ 2] cn. com
E2mMB:BX g AMF A2 (30070599) ;7 & AAHE % 8 (2005B20301013)



B BRABNES AR n-3 B RLE T BR 2 B R W AU 5 £ A 2

R 97

HY B o 2 A A e A

Key words: P ectorhyn. chus cin.ct~s broodstock; n-3 highly unsaturated fatty acids; tissue, fatty acid com

pPoSI t1on

SRR TERER, WEHT
REE M FEORTE. AR FEH, FamE i
BN ER A 0l & n-3 R E E A MG B (n-3
HUFA) 28 & r=ma LRITAFra e T2 E
TRz —""; *”_JPI‘H:'H’JHEHTEM’JEE%_ A
FI’JHEHJLMQ“J&%HAE OF T 2 0 BE A B AR
i, A KRG 5’%)&5}5{??’@5’: ‘%HHE%E&W}?EE@
A8 AS 25 5 B0 RRR PR A8 | 4 Sk i | K8 07 55 £ 28 |
WEoEas R R, % madE S A mfh g .
ITJLAEk, EH VAT E R/ i 1 R i K SR &
25 ¥ R EH ALY Plectorhynchus cinctus AT, B
R st 7 1Ak F n-3 HUFA & & X7 7 90 P fE
sl S AL B T AR e s ) n-3 HUFA 35 & B4
52 ) 7= B & P MIAT A i & & H R 5 IR 4
A ARSCIRIE R -3 HUFA & EXHER
*ﬂﬁ:’a‘hﬂ? AIL A 0 T e A #6992 B 18 7 B2 A ol
ISR, LT e iR i st 30 £ (A8 s AR 1O ) 4%

B, EFEAREFRAEENAHETENE.
1 #MEl5HE
1.1 RS4RI
VLA A TR A Y e B T O RR VR, B

HlEE AR & B BB EFEAME, H n-3 HUFA
SE(w) 54 1.12% (D1) 2.40% (D2) .3.70%
(D3).5.85% (D4) W) 4 FFEC S 1k vkt e
[ D5, w(n-3 HUFA) =3.76% | Jy X} iR ?E"ﬂﬂ fca
PRLEE 2 FECH] T IR, B RMEREHER LS
P F; oKEEZR AN 1 PRI A[fE L H R &
P EMEAT T - 20 CukAER & . 1k D1 ~ D4 FJ’J
R B AT DI ~ DS AL By BT B2 A8 i W B &
O R FIE .
1.2 K HENEFIRLE

A6 8 o AR TE A B MR, R FRAE I
S K 2F R MRS T S 06 0k A _E AR . 7F 2002 4E
FHEH e, %90 EBHEsES (AR 2. 21 ~2.76 k)
AL 5 A, A 18 B, ArFl i DI ~ D5 /g
AR N2.5m x 2.5m x 2.0 m MEH. DI ~
D4 HIER IR ) 1. 5% D5 4 5% 5% #ff i 1]
H, AR EFMTF4a02 KERNBRE. MR
2002 45 A FAEFE 2003 4E 4 A JE.
1.3 #HRWESIERTEE R ST
TE B3 IR BO ) BC A et 2l 0 35 K i 2 fa i, 45 B
LEFEMEET 30 CokFaH ; 78 3617 A Ak i 404y
STy, 2r AR DI ~ D4 B3 RE IR &, vk & 2.

Hﬁ

A MTRIESSIK.

7= SR 3 AR 0 B L e e A AR = LA
F2003 4E 4 AJEB{E (D1 ~D4 H& 4 B, D5 44 3
B). fiamE ERAFEEREE, L ER
AP ER, BHEFET -30 CoKFaHH.

KRN/ FEERBAFE MmN, =
W RIEAs I BR FH Ag, [ H A< 5% GC-17A
A HTT Al E. HiEESCER8]. MRYE Sig-
ma /3 5] IS B BRARVEE i A B A ah AR I BR A BN, A
S AE 1R ALy CLASS-GC10 a3 8dE TYEuk, K
AT FRIE-— K8 & g U BR AR X & =

WO MEE A IS ECh D1 ~ DS A FRAR G &
R 1.75 .1.78 1.87.1.94.2.32 kg, B Bk
EZEBHEYETH N 6. 81% .8.35% .9.47%
5.87% . 11.07% , H & R E B H 7 5 K
1..05 % 1. 13% 1. 53% 0. 91% 1. 17% .
1.4 ZIESH

ﬁﬁ[&[ilzﬁj{ﬁ = *ﬁygl;’éﬁ% ( D1 = D4 -@E n=4 .
D; 4 n=3). kA Tukey 25 B HUBI 51 I 75 4H 2 &K
ZENERME, 3P <0.058), WAEREZE.

2 R

2.1 EHAMERSSE

TE AT MR 20 e S £ e it LI R JFE TR,
RPsiEsREESE(FE 1), BHE S THEMAR K
RSB (DL ~D4w(J§fF) =19.36% ~19.87% .
D5w(fgft) =14.21% ) ; WL F B8 i & =R K
(F2), NUNAHLETHEENR 3% ~4% ; HRER G
ﬁ”ﬁ#ﬂ%(%ﬂ (HAEF D1 ~ D4 1k 5 &
BE. 3MHLE PR EETE D1 ~ D5 HZ[E# L
iﬁ%ﬁi(f’ > 0.05).
2.2 SEHANIERTERIK

PERR LR B2 T 1B U S 5 =P ) A s R A4 47 3
WFE1~3. 3FELAPEISHEEERLL 16:0.18: 129
M DHA & &Kk e ; o, HBEEH 18:0 & &
. SERHPAENAS I BR A& B AL, D1 ~ D3
APERRMAEEAEP LI DI ~D4 LHALA P ) —+—
k75 M B2 (DHA) \n-3 Z A1 HIS T BR (n-3 PUFA) |
n-3 HUFA (&8, 4 DHA/EPA( —+ R HEER)
sk LERTBINE ?Irﬁ};?i SR AL 18:0 .4
MAsER (SFA) (& &, UL K& D1 ~ D4 LA FI DI
~D3 A FHRRAEH 18: 1n-9 B AR FINE TR ( MUFA )
& BEARE B K.

S AE

R




98 e w ORI ok % ¥ R

®1ORBMREMIROIRES B (w) TSRS B

Tab. 1 Lipid content and fatty acid composition of total lipids in gonad of experimental female broodstocks %

# 27 1

REI R fatty acids DI D2 D3 D4 DS

14: 0 2.47 +0.29a 2.46 +0.0la 2.85 +0.48a 2.60 +0.44a 2.57 +0.48a
14: 1 0.12 +0.01a 0.13 +0.03a 0.49 +0.17a 0.28 +0. 14a
15:0 0.34 +0.01a 0.42 +0.07a 0.51 +0.07a 0.44 +0.09a
16:0 19.74 £0. 28a 16.08 £0.62a 16.74 +0.42a 19.42 +1.41a 19.44 + (. 44a
16: 1 7.62 +0.37a 7.15 £0.05a 7.47 +0.37a 7.19 £0.54a 8.63 +0.64a
16: 3 3.16 £ 0. 59a 3.42 +0.17a 3.05 +0.15a 3.91 £0.234 3.48 +0.13a
18: 0 5.65 +0.01a 4.91 +0. 18a 5.33 +0.79a 7.23 +0.58a 6.84 +0. 88a
18: 1n-9 34.30 +1.00a 28.83 +0.07ab 25.92 +0.22bc 25.20 +1.71be 20.35 +1.23¢
18: 2n-6 8.36 +1.30a 6.28 +0.68ab 7.19 +1.12ab 6.63 +0.79ab 2.42 +0.01b
18:3n-3 0.61 +0.12a 1.65 +0.80a 0.39 £0.22a 0.20 £0.02a
18:4n-3 1.47 £0. 224 2.30+0.04a 1.58 +0.59a 1.57 £0.41a 1.89 £0.09a
20: 1 1.09 +0.22a 2.34 +0.08a 2.63 +0.06a 1.81 +0.61a 1.04 +0.07a
20: 4n-6 0.01a” 1.05 +0. 12a 1.22 +0.48a 1.37a” 1.28 +0.23a
20: 5n-3 (EPA) 3.29 +0.29a 4.84 +0.41a 5.69 +0.52a 5.76 +0.78a 5.33 +0. 15a
22: 6n-3 ( DHA) 12.55 +1.09b 14.85 +0.7b 15.43 +2.56ab 14.85 +0.17b 22.73 +0.37a
HA# others 0.29 £0.07a 1.07 £0.39a 1.10 £0. 26a 1.55 +0.33a 0.82 +0.424
Y SFA™ 28.95 +0. 34ab 25.34 +1.02b 26.47 +1.00ab 30.59 +0. 68a 30.13 +0. 80a
Y MUFA® 41.92 +0.63a 36.90 +0. 18ab 34.78 +0.99hc 33.85 +1.24be 29.45 +1. 53¢
Y n-3 PUFA? 17.31 +1.59b 25.96 +1. 19ab 26.19 +2.75ab 22.78 +1.93ab 32.43 +0.03a
Y n-6 PUFA 8.37 +1.30a 7.31 £0.57ab 8.41 +0.64a 7.32 +0. 10ab 3.69 +0.22b
n-3 PUFA: n-6 PUFA 2.15 +0.52b 3.58 +0. 44} 3.16 +0.57b 3.12 +0.31b 8.81 +0.53a
¥ n-3 HUFA® 15.84 +1.37h 19.69 +1.11ab 21.12 +£2.04ab 20.60 +2.35ab 28.05 +0.21a
DHA: EPA” 3.81 +0.00a 3.08 +0.12a 2.78 +0.71a 3.00+1.11a 4.27 +0.19a
w( i it lipids ) *’ 30.25 +2.71a 28.33 +2.34a 29.81 +2.58a 26.30 £ 1.46a 28.92 +0.10a

1) ReRr B MK, - 38 & SISk s) BT AR Rl 584 £ 7 2 3 (Tukey $ E1b4k, P < 0.05); 2)EPA: =+ 4% # 38 ,DHA .
= K M B, SFA 4a e fig By BE ,MUFA ;. 2 R 464w 5 B 88 ,PUFA: 3 Riefe s by 8 , HUFA. & E R fafe g B 8 ; 3 ) RARAE
%, WAZRHBRALE AL FTHEE; 4) TRE
#2 RWEFEEMAAERSE(w) MR
Tab. 2 Lipid content and fatty acid composition of total lipids in muscle of experimental female broodstocks %

Ae Wil fatty acids D1 D2 D3 D4 D5

14: 0 1.25 +0.25 0.92 +0. 10 1.24 £0.30 1.69 +0.68 1.64 +0.44
16: 0 21.87 +1.84 21.42 +0.92 19.87 +0.23 20.74 +0.97 22.37 +2.22
16: 1 2.75 +0.05 2.76 +0.19 2.64 +0.40 3.26 +0.66 4.30 +0. 15
16: 3 1.09 +£0. 13 1.76 £0.43 1.13 £0. 33 0.59 +£0.40 0.80 +£0.21
18:0 6.59 +0. 11 7.18 +0. 34 6.72 +0.99 6.75 +0. 12 6.81 +0.12
18: 1n-9 19.85 +2.48 18.19 +1.60 17.54 +0.91 17.79 +2.38 19.71 +2.39
18:2n-6 6.93 +0. 35 6.60 0. 77 3.88 +0.48 4,80 +0. 37 2.37 +£2.30
20: 45~6 1.90 +0. 80 2.35 +0.76 2.06 +0.49 1.79 +1.16 2.40 +0.97
20: 513 (EPA) 2.77 £0.31 4.39 +0.13 4.50 +0.74 4.79 +1.62 4.34 +0.34
22: Sn-3 1.67 +1.31 2.34 +0.36 2.37 +0.12 1.44 +0.55 0.97 +0.95
22:6n-3 (DHA) 30.69 +1.9] 30.07 +1.06 34.74 +0. 86 33.01 +1.16 32.13 +3.25
HAth others 2.63 £0.45 2.04 +0.36 2.86 +£0.52 2.56 +1.04 2.57 +0.33
Y SFA? 29.70 +1.47 29.52 +1.16 27.83 +0.46 29.18 +0.17 30.81 +1.66
Y MUFA” 22.61 +2.54 20.95 +1.78 20.62 +1.76 21.85 +3.84 24.01 £2.25
Y n-3 PUFA” 35.14 +0. 30 36.79 +0.57 41.61 +1.48 39.23 +2.23 37.44 +2. 64
¥ n-6 PUFA 8.83 +0.45 8.95 +0.01 5.94 +0.01 6.58 +0.79 4.77 £1.32
n-3 PUFA: n-6 PUFA 3.99 +0.17 4.11 +0.07 7.00 +0.24 6.00 +0. 38 8.67 +2.96
Y n-3 HUFA? 33.46 + 1. 61 34.46 +0.93 39.24 +1.59 37.80 +2.78 36.47 +3.59
DHA: EPA */ 11.29 +1.94 6.87 +0.44 7.89 +1.10 7.70 £2.36 7.40 £0. 17
w( JRM lipids)”  3.10+0.30 2.95 +0.44 3.24 £0.01 4.12 +0.92 3.67 +0.17

1) BB BE MK, - 35 & B IS BRIt Bl AT 438, 2+ A R F(Tukey % €13, P> 0.05); 2)EPA: =+ 2 W82 ,DHA: =+ =
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Tab. 3 Lipid content and fatty acid composmon of total lipids in hepatopancreas of experimental female broodstocks %

-

-

SRR fatty acids DI ™ D3 D4 D5
14: 0 1.04 +0.05a 0.53 +0.37a 2.84 +0.33a 2.14 +0.88a 2.01 +0.68a
16: 0 23.26 +0.55a 25.29 +0.48a 32.84 +2.17a 24.87 +0.41a 33.48 +2.76a
16: 1 4.67 +0.42a 3.54 +0.82a 5.36 +0.29a 5.09 +0.30a 6.68 +1.48a
18: 0 12.16 +0.47a 15.59 +1.82a 15.86 +3 .0la 12.22 +0.18a 14.66 +1.28a
18: 1n-9 23.13 £0.97a 22.72 +2.50a 24.75 +0.34a 24.05 +2.49a 24.82 +4.11a
18:2n-6 .77 £0. 86a 2.68 £1.254a 3.35 +0.83a 2.63 +1.48a 0.63 £0.12a
20: 1 0.87a 1.58a”

20: 4n-6 .35+0.17a 1.52 +0.23a 2.04 +0. 15a 1.33 +£0.05a 0.71 +0.04a
20:5n-3 (EPA) .87 £0. 28a 3.61 +0.28a 4.43 +0.35a 4.65 +1.20a 1.28 +0.25a
22:6n-3 ( DHA) .74 +1.39a 25.51 +2.58a 21.96 +2.43a 22.22 +5.02a 20.05 +2.05a
H Al others . 023 0.69a

Y SFA* .46 +0. 13a 41.41 £1.93a 37.03 +2.45a 39.23 +1.11a 50.15 +4.71a
Y MUFA” 27.80 +0.55a 26.27 +3.32a 30.55 +0. 19a 29.94 +3.59a 31.50 +£5.59a
Y n-3 PUFA? 29.61 +1.11a 29.12 +2.86a 26.39 +3.12a 26.87 +6.22a 17.69 +9. 64a
> n-6 PUFA 5.11 £0.68a 4.20+1.47a 4.37 +1.835a 3.96 +1.53a 1.33 +0.74a
n-3 PUFA: n-6 PUFA 5.93 £0.73a 6.92 +1.44a 6.24 +0.87a 6.76 +0.91a 13.41 +4.57a
Y n-3 HUFA® 29.61 +1.11a 29.12 +2.86a 26.39 +3.12a 26.87 +6.22a 17.69 +9. 64a
DHA: EPA* 6.71 +0. 84b 7.06 £0. 16b 4.96 +0.18b 4.82 +0.16b 15.38 +1.02a
w( 8 lipids)? 14.55 +0.96a 13.60 +2.54a 13.18 +0. 16a 16.42 +2.89a 16.46 +0.81a

1) R B BR AR px, - 46 & g B B rL ﬂffﬂfﬂ%%%iﬁi%('rukey ZEWE, P <0.05); 2)EPA: =+ A H &,
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