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Tt AR A K B 5 7 B 5300 i i BR 2H AR AL

Mk XAk FRE KEW EMAKE TERE

W RIKPEIR AT, BT RARE S R 200433

THE: NEIRTIGE (Coilia nasus) Wia R )E & B R ARG IR LU, R AR A0 o3 i T Bowl ) 65%
MERs SR, 2RI 7~9h). 0 HildtFf (WIAF ). 3 Hidraf s Hidtrf OF D 1fig
JUT R ZH BN & Bt AT T AT 4 AT o S5 RN, JI8RE RIS 5 T B AR & B RS (53.10%
~60.97%), THIH SRR & BEREAMA R B B RC, RAMR A S B E IR T
Briadh, HUEMIRRR 43.62 pg/ind MIZL R FES] S HIRAF MK 16.27 pg/inds /Ko & &BEAMAK BT+
e VR E T R 4 AN TR A 6 PRI AR R (SFAD. 4 R SRR (MUFA)
8 FEAMAMNIR (PUFA). 4 DR ERIRI A &5, C18:1n9¢ HAxH i (50.39% ~
57.00%), Cl6:1 E£&E HFE (13.77% ~ 14.24%), C16:0 HKEE (7.45% ~9.15%). AW EHTR
(MUFA) Hufl &7 45 AR 34 (65.14% ~ 72.26%), n-3 5 n-6 R4 2 AR IITR & & 1 LA (X n3PUFA/
Y n6PUFA) B/ (1.78 ~2.38). JIBFIRJGWEAL tHIRSAN], SRR ITER (MUFA) S2PRy%
DRREERE, JUHGE C18:1n9¢ R/ EN 13.21 pgfind, /D EEBIILF] 55.49%) F1 Cl6:1 (E/bEFILL
153314 3.30 pg/ind A1 53.12%) , 1 HBEFMEER (EPA) =+ RNIGER (DHAD HIIk /2 B &
(1.44 pgfind A1 38.41%) , JuHZE DHA (0.95 pg/ind H136.52%) . 2RI, HUEJE, 1% EAAMF
HEWIR (MUFA) FIRIFMIXHEAR (1.94 pg/ind F1 14.17%) , JEHZ C18:1n9¢ (13.21 pgfind F 12.41%)
I C16:1 (0.63 pg/ind 121.81%) ; Ti%f EPA + DHA FIFAH*# & (1.04 pg/ind 1 45.10%) , JoHZ
DHA (0.71 pg/ind F142.61%)> . WF5ERM, JIGIEEJEE B EPA 1 DHA, A7 fIERE R KERIH
EPA + DHA CHfjli& DHA) , REIUHE KRR IR IR RS Rk, BT TI S ARl 5 &
KRB, W E S AR (MUFA) (R0 C18:1 fit C16:1) [iEARl, LLinss J] i
SRAIRE TR BRI O i o A AR FALRE VR 2 s 7E D85 & WA, 2 #h 78 E & DHA Al EPA (1EEL,
n, AR, HIESE, DU G T R R

R T, iR A ERIR
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Abstract: Coilia nasus is an anadromous fish species with commercial importance and high market value in
China, and it has a potential for aquaculture. In order to understand the value of changes in fatty acid
compositions during embryonic and early post-embryonic development of C. nasus, the fatty acid
compositions and contents at different developmental stages (embryos at 7 -9 h of fertilization, newly
hatched larvae at the age of 0-day, larvae at the age of 3-day, and larvae at the age of 5-day before feeding )
were collected and analyzed by biochemical analysis methods. The experimental data were statistically
analyzed with variance analysis. The results showed that the total lipid percent contents of C. nasus larvae at
different developmental stages were high (53.10% - 60.97%, Table 1), while decreased significantly with
ontogenesis (P < 0.05, Table 1). The individual total lipid percent contents decreased sharply with ontogenesis
(P < 0.05), and the value dropped dramatically from 43.62 pg/ind in embryos to 16.27 pg/ind in 5-day-old
larvae (Table 1); while, the moisture increased significantly with ontogenesis (P < 0.05, Table 1). A total of 6
saturated fatty acids (SFA), 4 mono-unsaturated fatty acids (MUFA), and 8 poly-unsaturated fatty acids
(PUFA) were found in the dry sample at different developmental stages (Table 2). The C18:1n9¢ content of C.
nasus was the highest and had an absolute advantage at different developmental stages (50.39% - 57.00%, P <
0.05, Table 2), the C16:1 content was rich and stable (13.77% - 14.24%, P > 0.05, Table 2), the
C16:0 content was also rich (7.45% - 9.15%) (Table 2). Simultaneously, the MUFA had an absolute advantage
(65.14% - 72.26%), the ratio of n-3 series poly-unsaturated fatty acids ( X n3PUFA)/ n-6 series
poly-unsaturated fatty acids (X n6PUFA) was low (1.78 - 2.38) (Table 2). During the incubation period, the
degree of actual reduction of MUFA was higher, especially in C18:1n9¢ (13.21 pg/ind and 55.49%) and
C16:1 (3.30 pg/ind and 53.12%)(Fig. 2), while, the degree of actual reduction of C20:5n3 (eicosapentaenoic
acid, EPA) + C22:6n3 (docosahexenoic acid, DHA) was lower (1.44 ng/ind and 38.41%), especially in DHA
(0.95 pg/ind and 36.52%, Fig. 2). After hatch, at the endogenous feeding stage, the utilization rate of MUFA
was lower (1.94 pg/ind and 14.17%), especially in C18:1n9¢ (13.21 pg/ind and 12.41%) and C16:1 (0.63
pg/ind and 21.81%, Fig. 3), while the utilization rate of EPA + DHA was higher (1.04 pg/ind and 45.10%),
especially in DHA (0.71 pg/ind and 42.61%, Fig. 3). Therefore, EPA+DHA are preserved by priority during
the C. nasus embryo incubation period, EPA + DHA (especially DHA) are largely consumed before the C.
nasus larvae feeding, which is close to the fatty acids utilization characteristics of freshwater fish. In
antepartum and postpartum cultivation of C. nasus brood stock, in order to improve the nutrition accumulation
of brood stock and the recovery of physiological function of postpartum brood stock, diets enriched with the
MUFA (especially C18:1 and C16:1) is suggested. In early larval breeding of C. nasus, in order to improve the
survival rate of larvae, diets enriched with DHA and EPA (e.g., porphyridiophyceae and yolk) is also
suggested.

Key words: Coilia nasus; Embryo; Larvae; Fatty acid
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#} (Engraulidae) fifJ&, SKILf# (Tenualosa 55 20150 T4k, T s MR A1 H R A58
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S, TN & 7R SR 20 1S ok Ak,
KILTIG I EE SRR — B K™%
FHE T SRR AL, 20 AT 90 AEARELE,
FE] A 22 BT Bt BTy 3 SE U e KL T i N T
ZHAMBETL, Rl BT K= AT T 2013
R T RIS NTER. #HMEN
BLIM B Gilik IS 2015). BAAK
VLTI 2 N N LEFHR H & 5635 MR,
BAE I SEBR i AR B R T, A7 T A
RS RS BT I NN E IR RS
EIRHT B ARG, RN E R AR K
B[] S RF AR S Bl . [RIk, SRl JI A7 fa
B E IR SCREANE ARG O AT R T )8 R E
W RGE AR ) &, Oy )T A B BORSR
BEAARAE o

NERAE MBI G kK Bt it (R
A& RIS TR B FEEE TR, MY
Z 5 RN S A AL G, SR IR
BEZORIE (R RS 2013), Bk, A&k
R 07 R 2H R B B £ 2R F FUR I A K
G ERBEIER 5 EI5% 2008), Rl
& n-3 R AN = ARG DT R A2 /K 2RI 5
KB WD, = Rk N R
(docosahexenoic acid, DHA) 1 — g FL &R
(eicosapentaenoic acid, EPA) ( E J}§ &
2006« A, 77 R PR 2EL A B 5 e 8 S5
AFETAF K G ERESE 2013, it 7K #35%
2017) .78 H R 5t 28 & 5 WIR DA H )
BE 90 R 22 B0 S 1) i 7K 0 2 Bl VR K
2, A I S AR TR F A I
et 7N o AR 1 )85 i 7 A 9 1) AN A £
W E IR A B IR TR AL R S & =, b 1
T 57 K GG HT S A AT £ py YR M S TR
TR A AR, BAES4R 16 R E 4
B BRI HE T 5 SRR, DA 7= ) A7 £ T
FHAA TS AR R A

1 MRS

1.1 FMRESLHE

SEIG H ISR AT f, T 2017 4F 6
AVIECE g T K= 78 B 22 R S . )
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(MUFA) 4 fi. Z2 ARG (PUFA) 8
Pl AN B WL 2.
2.2.1 BAEEBANESERNTL  TIEFK



- 418 -

&£ Chinese Journal of Zoology 54 %

#1 IHERENHKI LA TR (n=3)

Table 1 The moisture and total lipid content of Coilia nasus at different developmental stages

% index e AR 0 HEt 1 3 Hidfr 5 Higfr
Embryo 0-day-age larvae 3-day-age larvae 5-day-age larvae
7K Moisture (%) 76.23+0.61° 76.09 +0.30* 83.24+033° 83.65+1.10°
T-HEMEHE Total lipid of dry weight (%) 60.97 +3.31° 58.77 +6.96° 57.23+0.47° 53.10 £2.70°
e B IE Total lipid of wet weight (%) 14.50 £ 1.10° 14.04 + 1.54° 9.59+0.27° 8.68+£0.71°
AMA SR Total lipid of individual (ug/ind) 43.62+333" 21.04 +2.28" 19.16 + 0.54" 1627 +1.33°

[Fl—A7 8l B A SRR T RO 2R B (P<0.05).

Values in the same row with different superscripts are significantly different (P < 0.05).

®2 TIHERENHENRARKENEE (n=3,%)

Table 2 Fatty acid compositions and contents in Coilia nasus at different developmental stages

fEWi S Fatty acid

£ fif Embryos

0 Hi4 471 0-day-age larvae

3 Hi#df7 . 3-day-age larvae

5 Hi4 471 5-day-age larvae

C12:0

C14:0

C15:0

C16:0

C17:0

Cl18:0

Clé6:1

Cl17:1

C18:1n9¢
C20:1n9
C18:2n6¢c

C20:2

C18:3n6
C18:3n3
C20:4n6
C20:5n3 (EPA)
C22:5n3
C22:6n3 (DHA)
> SFA

Y MUFA

Y PUFA
EPA+DHA

> n3PUFA

> n6PUFA

> SFA/X UFA
> n3PUFA/ ¥ n6PUFA

0.20+0.03°
2.77£0.04%
0.10£0.09%
7.71+£0.38°
0.23 +0.01°
224+0.14%
1424 +0.14°
0.78 +0.02°
54.60 + 0.26°
0.44 +0.01°
427+0.02°
0.56 + 0.05*
0.30 4 0.00*
0.91+0.03%
0.93 +0.02°
2.60 +0.04°
1.13+0.08°
6.00 £0.13°
13.24 £0.55°
70.06 + 037
16.69 =022
8.59+0.15"
10.64 +0.22°
549 +0.03°
0.15+0.01°
1.94+0.04°

0.20+0.01°
2.92+0.17°
0.27+0.13°
9.15+1.07°
0.24+0.02°
2.50+0.34°
13.77£0.85°
0.62+0.41°
50.39 +3.33°
0.36+0.07"
4.12+0.33°
0.68 +0.04°
0.30+0.13°
0.97 +0.04°
1.18+0.10%
3.08+0.20°
1.31+0.10°
7.89+0.47°
1527 + 1.66°
65.14+2.66°
19.52+1.01°¢
10.98 +£0.66°
13.25+0.74°¢
5.59+0.51°
0.18 £ 0.02°
238+0.21°

0.06+0.10°
2.63+0.08°
0.23£0.02%
8.01+0.07°
0.08 +0.15°
1.93+0.02°
13.66 +£0.65 °
0.81+0.03°
53.90+0.71°
0.39+0.04 ™
4.13+028°
0.72+0.14°
0.25+021°
0.89 +0.03 ™
1.36+0.36°
235+0.07°
1.20+0.06 ®
739+ 1.61%"
12.95+0.34°
68.76 £ 1.27°
1829 +1.33°
9.74+1.57"%
11.83+1.59%
5.74+0.13°
0.15+0.00°
2.06+033%

0.15+0.02"
2.38+0.01°
0.07£0.12°
7.45+0.15°
0.18+0.16°
1.97 +0.08"
13.98 £0.16°
0.87 +0.02°
57.00 = 0.95°
0.41+0.00"
434+0.07°
0.13+0.22°
0.20+0.17°
0.85+0.03°
1.00+0.03%
1.93+0.02¢
1.22+0.02%
5.87+0.47°
12.20 +£0.40°
72.26 £ 1.06°
15.54 +£0.66°
7.81+0.46°
9.87 +0.45°
5.54+0.09°
0.14+0.01°
1.78 £ 0.06°

EPA A Bk TUAER, DHA N+ B/, SFA NWANENITE, MUFA NSRRI, PUFA NZABEMIEIIER, UFA
RAAR NI, n3PUFA N n-3 RFIZAMAINENIEL, n6PUFA N n-6 RFIZAEMAHIR: H—THHE LR ASHRATEERER

B3 (P<0.05),

EPA is eicosapentaenoic acid, DHA is docosahexenoic acid, SFA is saturated fatty acids, MUFA is mono-unsaturated fatty acids, PUFA is

poly-unsaturated fatty acids, UFA is unsaturated fatty acids, n3PUFA is n-3 series poly-unsaturated fatty acids, n6PUFA is n-6 series

poly-unsaturated fatty acids; Values in the same row with different superscripts are significantly different (P<0.05) .
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BHEH 4 A X 2 A s R R Y 2
C18:1n9¢c, 0 HEfF i C18:1n9¢ X & & 2
FACT HAb 3 AR (P<0.05), HHAh 3 i
Wz m T REEZER (P>0.05) (£ 2). Cl6:]
A S EFEE HfRE, EREF RSN
mLEEEEZER (P>0.05) (%2). Cl16:0{E
HR BRI S B EE, BRERET
RBMEE FH (P<0.05) (&2),

Tt A L s, L C22:6n3 (DHA) 1)
XS BT AERKRREBEMHE NE (P <
0.05), 54h 0 HidfF ) DHA FHX &
TR 5 HEST# (P<0.05) (3R 2).
C20:5n3 (EPA) FHXT2 &A1 tH AL # A
AL J5, 3 C20:5n3 (EPA) [IAHX & EFE T
RETMPE T (P<0.05), H4MNER EPA
FG BT 0 HilgMT ) (P <0.05),
HEE ST 3 HEdM 5 HiEdrai (P<0.05)

(% 2). DHA Fil EPA AL AR AL R A3 th 3 3L
/ DHA + EPA G HHBIAR AL : W#46 )5, DHA +
EPA fEfF R B 2IMEZEN T (P<0.05),
ARG DHA + EPA & 3% T 0 H A i1

(P<0.05, H53 Hi#., 5 H¥rarLE
ZMER (P>0.05) (&2).

2.2.2 SFA.MUFA 1 PUFA H5H&EHZEL

T 0 H A1) SFA AR &2 2B B
T HABREAR (P<0.05) (£2), {FHiff) SFA
BEAE KA BTSN (P<0.05); mtAE. 3
HEE A5 H A1 =3 2 [a]ff] SFA Jo i 3 1t 2
5 (P> 005 (% 2). JIFREEEE K
MUFA LGB 5 Zaxf R % (R 20 HRMRM
MUFA A& EI & T 0 HigfFfar (P <
0.05), HE 3 Hi& & 5 HISAr MW L& 27

(P>0.05) (£ 2); ff#[1) MUFA LLHIBE A&
REMPETE (P<0.05) (K2), JIfffH
ff) PUFA HHX & & B & A KR B 1B R B

(P < 0.05) (% 2); WIEH) PUFA LLIEA
KT 0 HEMFAER (P <0.05, H5 3 H#
DL 5 HiRtFAmMLEEZEZSR (P > 0.05)

(F 2.

2.2.3 YT SFA/ZUFA F1¥n3PUFA/Xn6PUFA
ELEREAELL T 0 Hilid 71 ¥ SFA/X UFA
EL A5 357 B S v T HAt R B I B I (P < 0.05) (3%
2), {1 ¥ SFA/S UFA bl 4 K & & 1M
BE R R (P <0.05) (R2) o MR, 17
4[] ¥ n3PUFA/ X n6PUFA LA K &% & iy
HIE T B (P <0.05) (3R 2), IRl Z n3PUFA/
Y n6PUFA LUHIBRART 0 Hidfrfam (P <
0.05) , HHE&ET 5 H¥rfar (P<0.05)
(£ 2),
23 BEAMERFEEREIREAEN S B
KFIH
BN PRI 32 I I R T 4 = LR
3, VHE IR I A 5 Ak B TA) R D R 1 98 b &
(pg/ind) AR (%) (K2) , [FEH]
DLIE I SRR A AT 8 P IR 5% ) %5 1 R 1
FMAHE (ug/ind) MFHZE (%) &3 .
R E I I8 BN ANA ) i 0T R Lt
=ATPURI 2 %A C18:1n9¢. C16:1. C16:0 Fl
C22:6n3 (DHA) (% 3). & EE IR AN
At & &b K B E T (P<0.05) , X
WiE K T SFA. MUFA #1 PUFA $ANMARLE X
TrE R R B R R (P<0.05) (R 3).
NV JiE S8 A4t BT BRAN AN 1) 32 IR T R
SR & B AR RS, R IEAL Hh 51 ik
FEENE TR SR b = ET Y 73002 C18:1n9¢
(13.21 pg/ind) - C16:1 (3.30 pg/ind) . C16:0
(1.44 pg/ind) F1 C18:2n6¢ (0.99 ug/ind) (K
2), X Wit a7 MUFA J/b B i %2 1) (16.84
pe/ind) TG DT BRI D AR KT LI M, $A4E
N 51.77%, JEEIN 36.52% ~ 55.49% (& 2) ,
Hrp C18:1n9¢ F1 C16:1 7E i 5 AL 3 18] () 9 2
RORNEZE (55.49%) FE= (53.12%) ,
X FEFESECT B A MUFA 3820 %.(55.12%),
A0 N URE TR AR, I BN NMAR &
SENE DT ER B AR E AT DY 43 2 C18:1n9¢
(1.32 pg/ind) . C16:0 (0.72 pg/ind) F1 DHA
(0.71 pg/ind) A1 C16:1 (0.63 pg/ind) (& 3) .
ELit AN MA SFA. MUFA. PUFA Ff &,
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Fig. 2 Decrement degree of the main fatty acids in Coilia nasus embryos during incubation
1. C14:0; 2. C16:0; 3. C18:0; 4. C16:1; 5. C18:1n9¢; 6. C18:2n6¢; 7. —THik FLIEEE C20:5n3 (EPA) ; 8. ik /MR C22:6n3 (DHA) ;
9. WAMENITR (SFA) : 10. BAMWAAENIER (MUFA) ; 11. ZAMWAENRR (PUFA) ; 12. EPA+DHA; 13.n-3 252 NN
(£n3PUFA) ; 14.n-6 RIIZAMARNIER (X n6PUFA) .
1. C14:0; 2. C16:0; 3. C18:0; 4. C16:1; 5. C18:1n9c; 6. C18:2n6¢; 7. C20:5n3 (Eicosapentaenoic acid, EPA); 8. C22:6n3 (Docosahexenoic acid,
DHA); 9. Saturated fatty acids (SFA); 10. Mono-unsaturated fatty acids (MUFA); 11. Poly-unsaturated fatty acids (PUFA); 12. EPA + DHA; 13.
n-3 series poly-unsaturated fatty acids (X n3PUFA); 14. n-6 series poly-unsaturated fatty acids (X n6PUFA).

®3 JISERENHENMEREEREHREN S8 (n=3, ng/ind)

Table 3 The main fatty acid absolute contents in the individuals of Coilia nasus at different developmental stages

JEWi Fatty acid JEfif Embryos 0 H##Ff 0-day-age larvae 3 Hi#{7f1 3-day-age larvae 5 Hii¥{F £ 5-day-age larvae

C14:0 1.21+0.09° 0.62 +0.09° 0.50 +0.03 " 0.39+0.03°
C16:0 337+043° 1.93+0.30° 1.53+0.04" 1.21+0.07¢
C18:0 0.98 +£0.14° 0.53+0.10° 0.37+0.01" 032+0.01°
cle:1 6.21+0.41° 2.91+0.49° 2.62+0.19° 228+0.21°
C18:1n9c¢ 23.81+1.75° 10.60 + 1.23° 10.33£0.41° 9.28£0.91°
C18:2n6¢ 1.86+0.14" 0.87+0.16" 0.79+0.07° 0.71£0.07°
C20:5n3 (EPA) 1.13+0.09® 0.65+0.07° 0.45+0.02° 0.31+0.03¢
C22:6n3 (DHA) 2.61+0.14° 1.66+0.16° 1.41+0.26° 0.95+0.02°
Y SFA 5.79+0.68° 3.22+0.49° 248+0.11"% 1.98+0.10°
Y. MUFA 30.55+2.19° 13.71 + 1.56° 13.18 £0.61° 11.77 +1.13°
Y PUFA 7.28 +0.46° 4.11+049° 3.50+£0.15° 252+0.10°
EPA+DHA 3.75+0.23° 231+0.23° 1.86 +0.24° 1.27+0.04¢
¥ n3PUFA 4.63+0.26° 2.78+0.27° 2.26+0.24° 1.60 +0.07¢
¥ n6PUFA 240+0.18° 1.18£0.22° 1.10+0.05° 0.90 +0.07°

EPA 4 HRRTUGER, DHA 9=+ “B/NIGEL, SFA NWAIEIIRR, MUFA NS ARWAIRIER, PUFA NEAWAINENIER, UFA
NAMFINENIRE, n3PUFA N n-3 25 Z AR, n6PUFA 4 n-6 251 L ANEAHRITR: 47808 LARR EAHR = RER R 2 7 &
% (P<0.05),

EPA is eicosapentaenoic acid, DHA is docosahexenoic acid, SFA is saturated fatty acids, MUFA is mono-unsaturated fatty acids, PUFA is
poly-unsaturated fatty acids, UFA is unsaturated fatty acids, n3PUFA is n-3 series poly-unsaturated fatty acids, n6PUFA is n-6 series

poly-unsaturated fatty acids; Values in the same row with different superscripts are significantly different (P<0.05) .
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Fig. 3 Utilization degree of the main fatty acids in Coilia nasuslarvae at endogenous nutrition stage
1. C14:0; 2. C16:0; 3. C18:0; 4. C16:1; 5. C18:1n9¢; 6. C18:2n6¢; 7. ik FLIAEE C20:5n3 (EPA) ; 8. ik /NHER C22:6n3 (DHA) ;
9. MARWIER (SFAD ; 10. BAWAARNER (MUFA) ; 11. ZAMAENR (PUFA) ; 12. EPA+DHA; 13.n-3 R8I 2 AR

(X n3PUFA) ; 14.n-6 RINZAEFRNER (Zn6PUFA) .

1. C14:0; 2. C16:0; 3. C18:0; 4. C16:1; 5. C18:1n9c; 6. C18:2n6¢; 7. C20:5n3 (Eicosapentaenoic acid, EPA); 8. C22:6n3 (Docosahexenoic acid,
DHA); 9. Saturated fatty acids (SFA); 10. Mono-unsaturated fatty acids (MUFA); 11. Poly-unsaturated fatty acids (PUFA); 12. EPA + DHA; 13.

n-3 series poly-unsaturated fatty acids (X n3PUFA); 14. n-6 series poly-unsaturated fatty acids (X n6PUFA).

MUFA MR HE & (1.94 pg/ind)  (E3) .
AR I B 19 B A FH 28 AR B AN S8 1T
YA N 22.65%, JEEIN 12.41% ~ 51.47% (F
3) o EAFERIZ, EAF PN IEEE IR R
MUFA F| F 54K (14.17%), Tt C18:1n9¢
A Cre:1 BRI HHEECE — (12.41%)
FMEIECR = (21.81%) ; #H% /&, EPA + DHA
[ SRR 2N 45.10%, EPA F1 DHA FJ %
HERT =, FE 58 51.47%H1 42.61% (K 3) .
3 g
3.1 JISFRRRR KRR JE K B B s R AR &
BRI ER A R i

A% I AT 1 P Y5 7 2 A U 1) e
wmRE CaJE S TP 60.97% ~ 53.10%), iz
E T T A 7l (Takifugu flavidus) JIRJIG 2T
R A (21.27% ~ 31.70% ) CJifi 7K i 2%
2017). At (Oplegnathus fasciatus) £ fifi
AT RTAER Coril 23.77%801 9.27%) (45
R 2013) LA K H A Rl Clnimicus

japonicus) I fig A1 ON 1 B AT 1 (13.85% ~
11.66%) CEBHESS 2013) (YRS E & &,
REREFT AT 5 H AT a1 H I S AR AE XS 2
EIE LR R (53.10%), X W3 #E J) 6T 1
T RN B IR E TR — RS 2k
Rt LR, WM AR T )T O
Ji REE TR R R BLS .

ARG B S5 1) IEE 7 A [0 4k 2 28
TEAN B AREE RN N I E T IR N
YU R EMIRREMAAE, MUEEERE
BHEENREEEE, 25848
AAEGEEN T GEIBRESE 2013), [Fitk,
1 GP ) I TR A & BT IR Ie AR J5 K B 2
FHEZ (Tocher et al. 1998). %R, HHIHINE
07 B 2L R e B3 5 SR A B A A R TR
Z Gtk 2017). ARWFFH, TR EH
AT i 07 R b RN i 5 LS AR B SR ) 40 4
b (R 4): TR E FIARI NG 7 E AR X & HE
=492 C18:1n9¢. C16:1 F1 C16:0, H:
H C18:1n9¢ HZEXRH, tHFE T MUFA tb
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Table 4 The main fatty acid compositions and contents in Coilia nasus muscle, ovary, egg and larva
“yy ”» S BT @ =7 ﬁ o P
L T T e I 1T I e
s Muscles of Coilia & WP Brood stock KRBT
i Muscles of Muscles . Muscles .
Fatty acid nasus cultured . h Fe-spawnin: Muscles in ost-spawnin ovaries Eggs and larvae
atty act by live diets rl(;/er»anc Evy P (ﬁpfiﬁ gg spawning season P (*pfiﬁ %g (ERE4% (the present
i 2014) 219 sea-anchovy SOUT G 2009) TN 2009) study)
(BNESE 20090  2015) 2015)

Cl16:0 25.64 18.54 ~20.51 23.02 18.75 28.01 8.21 7.45~9.15
Cleé:1 6.96 9.41 ~9.53 8.85 9.13 9.62 12.64 13.77 ~ 14.24
C18:1 49.97 47.71 ~41.73 44.84 45.34 37.68 44.55 50.39 ~ 57.00

EPA 5.70 421~6.71 5.54 5.51 5.61 5.01 1.93 ~2.60

DHA 4.34 2.26~2.92 8.61 2.76 6.70 2.99 5.87~7.89
Y SFA 29.40 29.26 ~30.49 28.41 27.54 36.59 17.88 12.20~15.27
>~ MUFA 57.22 56.10 ~61.43 54.59 55.84 48.93 61.13 65.14 ~72.26
Y. PUFA 13.38 9.05~13.20 17.00 16.64 14.48 19.82 15.54 ~19.52
EPA + DHA 10.04 6.47 ~9.63 14.15 8.27 12.31 8.00 7.81~10.98

> SFA/X UFA 0.42 0.41 ~0.44 0.60 0.38 0.40 0.22 0.14~0.18

> n3PUFA/
S n6PUFA 8.85 7.71 9.32 1.78 ~2.38

EPA N TRk HIGIR, DHA A+ ZBr/NIEER, SFA AMIFIIRNIER, MUFA NSRBI, PUFA AZANMANENIRL, UFA
NIRRT, n3PUFA N n-3 RIIZAMANENIER, n6PUFA N n-6 RF L AUFRIARHI .

EPA is eicosapentaenoic acid, DHA is docosahexenoic acid, SFA is saturated fatty acids, MUFA is mono-unsaturated fatty acids, PUFA is

poly-unsaturated fatty acids, UFA is unsaturated fatty acids, n3PUFA is n-3 series poly-unsaturated fatty acids, n6PUFA is n-6 series

poly-unsaturated fatty acids.

B G AR s AE TIPSR (E RS
2009), C18:1. C16:1 1 C16:0 HIAHX} & &
SEHERT =1, MUFA Bt aER & (R 4). 5
b, I8 SR AT o ) i DT PR 2E 1 S B S R T
FREEMIL LA . AL 72 BF ET 277 51 B
SR NLAIH S () EARARL, (At 2. A
X URAT R, ISt . . PEURET
K BRARI LA R C18:1 Al C16:1 MIXT &5 & K
MUFA IR, T C16:0 MIX& B (X
LA 2009, RENESE 2009, kg 2014,
RIS 2015) (£ 4). [N, JIGFHH R Aff
(1) T 107 R 2L 1 S 5 5 5 77 B IS D S AR JUL A AR
ZERR: PR fa T LR B R 2E s AR
B =K/ C18:1. C16:0 F1 Cl6:1 (ZEERIE
2015) (K 4) . XATRERE N IIEN T A7
Jaf, RKEREMBENERME (i C18:1
A Cl6:1) #ARIEE R BIMEME CReAZINED

t, DR FAUR B R AR K. B,
TETIF SR ARG R e E S
B & MUFA $#5)52 C18:1 #1 C16:1 [IHREL, DA
T 5% 57 A 178 R AR BRI 7S B S S AR A EAL
REMITK A o

i 25 ig W7 b n3PUFA S E A £ T
n6PUFA, JoHZigKM, ATHRMBEER
B IEME R B, FHEAR AT n3PUFA
CEFFRREF 2006, Jti7Ki#ESE 2017) o — ki,
7K #1251 ¥ n3PUFA/ ¥ n6PUFA 7 T % /K 1.
I, WA AR 7 AR AT DU RTAFf (5.26 ~
6.55) (JitiKIFSE 2017) 240 0 IR RGFI T L1 AT
fFfa (Or500h 6.18 Al 7.62) (F3% K4 2013)
HTH A G IR I Je UF B AT (2.74 ~ 3.98)
(FHMESS 2013); k7K 210 X n3PUFA/ X
n6PUFA #C K, 11 3% #i 2 ( Pelteobagrus
fulvidraco) 1) 524 B AN 11 AT .43 1) ol 1.22
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~135f11.19~226) (5EF5%2008) « H
fiy (Hypophthalmichthys molitrix) [#)3Z# §i A1
fff (0.65 ~2.68) CRIBEIEE 2002) . 1R
TP 2R I, SEAETIIME T CRIER
1992), fFHEfAEIRKIAEL TAERKKE, FHEH
KRB AN SRR N R4 . T 5 iR
A A1) ¥ n3PUFA/ X n6PUFA %/ (1.78 ~
2.38), HJEHIRRRAETE K 2K, i )i
4yt ¥ R £ UL A X n3PUFA/ X n6PUFA. 1
JEFEN 7.71 ~9.32 Citik#F5 2014, 2= K%
2015) (3R 4O, WonH B Tk R T
FRIFAE, XS5 X JI65AT. %t dh T 52 71 it
REEWRFF—F (Xu et al. 2016) = JIfFEIH
frfa (0 Hid A 2 Hitd) Heemtsz2hE s LIF,
MpEE 4K, KK (8.33+£0.17) cm. fAH (2.12
+£0.12) g HapNEE R ETEE Y 6 ~ 12,
3.2 JIBRRERG AL BT e T R T RS

£ SR OP A RO VR i SR E], RS
BAOBIERANEE, B IMHEREMBLE X
HH B 5 AR A B 7R EETH AR IR Sk kR A
BT U b 4G IR KB 11 5 I IR I DA 5t % 1
B2 510 CRIBAIZE 2002) o ABFFA, TIEF
WRRG AL T f5 52K DN FIAT £ T4 o 1) A
JEFHXS & EWA REES, HEMNMERSNE
SEPE TR WRWAHREE, BAAME
MUFA SEFRg/FEER R, JLHAZ C18:1n9¢
A Cl16:1, T HEAR A H X EPA + DHA 158
Prisk /b FE B R AR, JUHJE DHA (K3, B D .
B AT L, D 5% G AR H A (R], EPA +
DHA ¥ 5l fE, JUHZ DHA. ¥ 2 #K1E
RE RN 2 ISR B n3PUFA LR,
WFE N IN/R 5 (Solea senegalensis)  (Mourente
et al. 1996 ) . 4 3k # ( Maccullochella
macquarensis)  (Gunasekera et al. 2001) . K
#5111 ( Pseudosciaena crocea) ( FFHITSE 2006)
M (FRITE 2008) « KO0 (hER%
2013) FISGE ARl Gtk 2017)
3.3 fFERIEE TR A fa B ER A F B RRAE

WFFE N BN n-3 A n-6 Z A0 I 07 R 2

R TRETER, A n-3 F n-6 RFIMINE
DR s KT AR, R 5 R
REA . SAh, B KA OB AL
YIEALRE )T, BIAEICAE C BEMI R IR IE AL & Bl
MK C BER) HUFA, TMiEvE SR B4 b Ag
CRIEEE 2002) o FEYURIEOL T, K HAT
#ARN DHA A0 S EMAERKKER —EN
Thim, tsEiE (&R I55% 2008) FEEE (4
R 2002) 3% BIX IR ] BE S P AR A,
— R NfF Xt DHA MIfe8fr. B—IENR
JE WK AT AT EE 18C 1Y) PUFA #AK& N
20C Al 22C ) HUFA (A ER75% 2008) . {H
TEARMFFE A, I 2RI, RRIHAT M
H 25 R TR A e AL e T A HE . T A5F AT £ H
S BT R, A f% MUFA. FR)SE2 B ol AR T
AR, JGH A C18:1n9¢ F1 C16:1, Miff-fa%f EPA
+ DHA SEBRF AR 8 s, JoH & DHAGR 3.
Kl 2) o TERE T, {7 KRR RN EPA +
DHA (JtHJ& DHA) , iXtiF5L | EPA + DHA
I R A K R BRI, dER E
B, X PP RTAT K &R n3PUFA 3L
REVF 2K ARG RAL, W H AR
fily G IBHESE 2013). 25 A 1 (TR R5E 2013)
ARG ARl itk IGSE 2017) 55, XU EA
JIFAE 5 EPA + DHA CRESIZ DHA) JH#E
U0 K A0 AT £ B TR AR F 1R A
3.4 JIEAF A RE BT RR A A AR AE 5 B i 0 H A
DHA 1 EPA C#IANEAE KK E 1)
SRR (JBEEE 2011) , AFHE N 2 2%
MR E RPUE, FRZEFRIHE 21 DHA
KEZEMERBIIRE (FERFE 2008) « A
WF 7T A, T 5% BE BB AT AT f4 9 X n3PUFA/ &
n6PUFA /v (1.78 ~ 2.38), om0 T
WK E ISR T RS AE, B N B R B 541
B R R T 1 £ 2R B8 18C PUFA ¥4t K
20C #122C HUFA [ Zhfe CRAFIEE 2002)
TIFIRRRIE 5614 B EPA + DHA . A1 KBl #E
EPA + DHA. fEJJEr EHHH, HAFfmERE
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B K EFI AN EPA + DHA, HHUANK
EPA + DHA A=, TIMNERER R, Hi
Rrfatg s, RNEINZ EPA + DHA & &
BORIEY), timoKEe R, Xt s AT
&N EPA + DHA #—P R =, 1Mtk DHA
2 FEATF AT S RE MR N EEZIET (X
BIRAE 2002) , X BV R )BT T
H ) BOd R — N R . Bk, eI E
AT, E L NE & EPA 1 DHA [1HEE},
WA, R,

Z % X W
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