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B E. AP REFIEHER (LELZ EPA #7# DHA) 25 K& f W 2k F Ao HIEF X80 RRF. B E4KE
FEagR TG AR A, RF A E RIS R AR S EARKEF. AFRAEOBRL SN R4k 5Ll
& B IR T KR R R R SRR E R B #E & (Q Epinehelus moara x & Epinehelus lanceolatus) , AF 5 7~ F) /= 3o
SRR T RBAN GRENG AR SIRNAXER AR HGHm. EREW . L FER 9K S Radf
R i Bz (PUFA,C>18) F= n-3 & R4aF= 5By (n-3HUFA,C>20) 2% % &, L7 EPA 23R & TA A& ERILY
KR R IRAC R B R A0AK; BRALARE R R4k DHA A8 % &, # R LR { &4k 30d &, L A4 0 4k
FolRAC B B R ARG BE B MR TR K 255 T ABICARE B R4 (P<0.05) ; R A48 R4k G5 &
KPR RERES T EAE, R BALRAE K R RARAK (P<0.05). L A4 R K4k G5 & ML PUFA # n-
3HUFA 4% 2% 5 TRARER & OHIRE, RIBRA X & SR E AL (P<0.05) . i#ideh 4 K INE (Vibrio harveyi)
HAEFBEMEGE, L FER RO RE e 6 A F R L ES T B (P<0.05). FHib, LA K R RHLE T
AR, RFEHITEHRBN, BELELREGHIEE PIA.
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Abstract: Dietary unsaturated fatty acid (especially EPA and DHA) plays an important role in marine fish and crustacean
broodstock management and larviculture. Artemia nauplii is a crucial live feed for marine larviculture, and the fatty acid
composition and content of Artemia nauplii from various origins are different. In our study, the Tibet Qixiang Co Artemia
nauplii (AN) , Schizochytrium-enriched and non-enriched Aral Sea AN were fed to hybrid grouper (Q Epinehelus moara x
&' Epinehelus lanceolatus )juveniles, to evaluate the effects of different Artemia strains as well as nutritional enrichment on
the growth, and Vibrio challenge resistance and ammonia nitrogen tolerance of groupers. The fatty acid analysis showed that
the contents of polyunsaturated fatty acid (PUFA, C>18)and n-3 high unsaturated fatty acid (n-3HUFA, C>20) in Qixiang
Co AN were the highest, and the EPA contents of Qixiang Co AN were remarkably higher than those of Schizochytrium-
enriched and non-enriched Aral Sea AN. The DHA contents of Schizochytrium-enriched Aral Sea AN were also improved

when compared to non-enriched one. After 30-day feeding, the average fish body length of the group fed Qixiang Co AN and
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enriched Aral Sea AN was significantly higher than that of the group fed non-enriched Aral Sea AN (P<<0.05). And the aver-

age fish body weight of the group fed Qixiang Co AN was significantly higher than the other two groups, and the lowest
value was observed for fish fed non-enriched Aral Sea AN (P<C0.05). Furthermore, the contents of PUFA and n-3HUFA in

the muscles of fish fed Qixiang Co AN were significantly higher than those of Schizochytrium-enriched Aral Sea AN group,

and those of non-enriched Aral Sea AN group were the lowest (P<<0.05) . Upon Vibrio harveyi challenge and ammonia nitro-

gen exposure, the survival percentage of fish fed Qixiang Co AN was significantly higher than the other two groups (P<<

0.05) . In summary, the Qixiang Co Artemia can be used without further enrichment, and thus is better live feed for grouper

larviculture.
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RECA YA (Q Epinehelus moara) 5 %717 41 3k (3
Epinehelus lanceolatus) 23T S HHT Sl , HATTHIK
Tk PRBTEESE R AL, HAE R BUWRRE IR, 2T
AT RS AL 3B B, n-3 R AN AR DR
(n-3HUFA, C>20) F24u$% EPA Hil DHA, J&: 4 ffufis
BENE A B0, TR MBS sh vk | IR BTtk AE | Ak 5E
RE IRBACH A S D Re 45 5 T R SR, (A
T, BTN A S ABER L HUFA 5 J8AE )
AR, T B AR R b ) pE g
K —EKFH n-3HUFA (1.47% ~ 1.70%) 7] % 42
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nephelus lanceolatu) %) #a [ A R | AR 4E Sk S ie
FIFOGTE T, AR AE SNE . DR — g KB n-
3HUFA (1.27% ~ 1.42% ) %f ®}af 41 5 1 (Epinephelus
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HORARE IR B, s AR T
OB K P TR A TR LR R4 (A HUFA 2% %
JEE IR ) 5F) PO A i U E , Sl R A
REIRAT= SR , R B = K 7= sh P 75 B I BR 1
HAT L R AL E A n-3HUFA A7 8 (i fash | 24
B A ) SR K B PP A R .
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1.1 HHEHERESEFRREN

AW T PO LA b B e I DXl v 1
U530 R P RSO B 5 H A PR AT PR F
KA E AR T S 2R K G IE T & A BR A w3
O OREAL S TR 28 °CL, R 20 ~ 30 /L, G IHIR
BE 2000 Ix, #ELEFRA. ML 24 h Je o ki Al A, A
AHT)ER BE RS B i K gk, 25 F.

JRTAE i R AARICSE SR BT R 6 h, R (9
AR BRA A T8 SRR Ak, i A RS AL A1 -
T 25°C, )RR 150 ~200 4~/mL, 245847
BRI 0.2 g/L, #ALATE] 6 ~ 12 h.
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30d. M FEAEAKIR 40 m®, FASFEE AT B 300 g.
FRKAREREE 25 /L, IREE 25 °C, #ifif4A (DO) & it
6 ~ 7mg/L. FERAHITF 09:00 F1 15: 00 $EME i H4)
1A, B AR (RSB g 3210° 4 i H 2 ik,
1.3 1BIROHT

13.1 R Sk Fe T 5 & LR i o B 28 R BB ST

B o AT YR T 1AL (75 Marin Christ 2
A H R RS BRPREUA TAE 0.03 g, ITA 1 mg
R R C20: 2n-6 (3£ [E] NU-CHEK PREP /A #]). 43
FLL VHED - V(FZR) =3 : 2 V(ALED - V(R
) =1 :20 BELBIRCHIE AR, £ MA SmL, 72
SYSIRIEEM 1 h A TRRINR H R 1L, FHIE C Be AR
e Wi 2 FH R T vk 4. A A (H 4Y Shimadzu
ON D) HEA T IR R L A 5 e e )

FEHAE R, MAFEYL 10 B, ISR K
e RBRIRR MG, BB A NI TR R T
T, A b A B I D R 4 AR 5 e i )
132 GréashdAknc

BHAHRE, BARILE 10 B, Wi
PR I BT R R
1.3.3 fhrib i

SR R REALECA BE AT, B SR 2d. B
Tk FIFRFE A, SRR ksl (AR TR
FRAWED . BRI, 25N FEHREHLE 20 &
hr, A TG BCRE A2 AU S5

W4k FCIREE (Vibrio harveyi MCCC1A03218) T
SR BRI 5E W T BT, AT WU i BT 5 x
10" mL™" ARG CILE R, A NH,CIN i
W ST 12 mg/L, 715345 2113k 2 % NH3-N Jihbifk
JE 531 0.95 mg/L e R KARERE 20 /L, LR
(25+1)°C,DO 6 ~7mg/L, Bl /KA 10 L. JNEKTE
M EIARHK R 72 h, ZEI IR AR, 10
SRR B Y B BT
1.4 HIRGEITFESH

FIH SPSS 25.0 4t it 43 A A4 X B a4
ANOVA B[R ZE /M7 #1 Duncan’s £ 5 AT, Fr
AEAELL OPIME + b 2" TR, RRIFREFRR YL
) HA7 2% 25 5 (P<<0.05).
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21 MHHEIEHBRARTNESE
B B A A g 1 R 4 K 2 i (DA iR ) Ik
1. HAAE i 4IRS FE R (PUFA, C>18) il

AEHEAREEE H378 F20

n-3HUFA & &, 40500 125.73.31.78 mg/g, EPA
FEh 30.53 mg/g, wiE THA 2 Fhpq AL, R
i gl PUFA & &fdik, 4040 mg/g. 3RS
T Ak DHA A e, 4 2.31 mg/g.

®1 HRYPEEHRARESE

Tab.1 Fatty acid composition and contents of Artemia

nauplii
RERIR &t/ (mgeg ™)
NEWTRRLE I FAAE SRR J IR
i gl Highik Highik

Cl14:0 429 1.22 2.50
Cl4:1n-5 1.49 0.59 0.66
C15:0 0.40 0.37 0.55
Cl15:1n-5 0.39 0.48 0.42
Cl16:0 18.58 12.56 15.05
Cl6:1n-7 16.45 10.92 16.05
Cl17:0 0.82 0.63 0.40
Cl17:1n-7 1.62 1.51 1.52
C18:0 5.69 5.50 3.49
Cl18:1n-9 44.63 19.84 17.90
Cl18:2n-6 17.10 4.98 3.82
C18:3n-6 17.16 8.64 0.55
C18:3n-3 9.84 2.09 10.09

C20:0 — 0.86 —
C20:1n-9 1.18 1.15 0.49
C20:4n-6 3.20 1.76 1.00
C20:5n-3 (EPA) 30.53 14.71 14.35
C22:0 0.53 021 0.13
C22:1 0.84 0.79 0.58
C23.0 0.14 0.07 0.02
C22:6n-3 (DHA) 1.25 231 0.02
PUFA 125.73 55.48 40.40
n-3HUFA 31.78 17.02 14.37

VE: — oK TR
22 AREMEHEK

A BT | F AT R R LR 2.
AR R 2.53% ~ 7.60% , BRI, X
50 O o Sk R R B K AR T S A G, AR LA A
L AN i A T B 2 AR 1 B TR AR B
15 TR R AL a7 AR Y] (P<0.05) . HEMRIL
B s 11 A A AR A B S YR T R R T s A
gl R A AR R A e T AR (P<<0.05) .

x2 AREFHEK EHEREMHER
Tab.2 Average body length , average body weight and
survival percentage of grouper juveniles

215 & /em A fiit/g HHR%
BER S RAI N 3.17+0.14°  0.42+0.08" 7.00
WALRCE K AR 3.17£0.16°  0.36+0.05° 7.60
Jak I 4 L 4 R 2.81+0.14"  0.27+0.03° 2.53
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2.3 ANEAAEHRARIIESE
A B LR A D R 4 B A 1 (AT B i) D
3. P K AR ARG PUFA Fl n-
3HUFA & & ifn i , sk s o dugh gl fm vp , Ko
Fh Rk i AR A% (P<<0.05).
*3 AEHEIAEHRARTNSE

Tab.3 Fatty acid composition and contents of grouper
juvenile muscles

BWlR & &/ (mg-g™)
HE A AL HA SRAL R R
SEEEILEN SEEULEN SEECULEN

Cl14:0 6.39+034 656+0.62" 1.98+0.01°
Cl4:1n-5 0.11+0.02®  0.13£0.01°  0.09£0.03
Cl15:0 0.09 +0.03" 0.11° 0.17+0.15°
Cl15:1n-5 039+0.01°  0.35%0.02°  0.06+0.08
Cl16:0 2593 +0.7° 23.18+0.67°  10.70 = 0.1°
Cl16:1n-7 8.16+020°  6.83+025°  3.51+0.14°
C17:0 0.45+0.12° 0.33° 0.19+0.25°
C17:1n-7 0.51+0.03*  032+0.04°  0.33£0.02°
Cl18:0 8.53+0.27" 7.74 £0.1° 421+0.16°
C18:1n-9 17.89 £0.45* 13.840.15°  7.67+0.21°
C18:2n-6 628028  4.69+026°  2.70+0.04°
C18:3n-6 3.01+028"  225+0.08  1.61+0.01°
C18:3n-3 1.96+0.15*  2.16+0.10°  1.11 £0.04°
C20:0 0.53+027°  0.47+0.03*  0.21+0.03°
C20:1n-9 277+031°  2.16+0.05°  0.89+0.09°
C20:4n-6 1.34+0.14° 123+£02°  0.64+0.10°
C20:5n-3(EPA)  14.72+0.60" 11.67+0.17°  9.28 £ 0.16°
C22:0 1.14£0.55° 0.42+0.01°  0.69+0.2"
C22:1 0.76 £0.07°  0.80=0.09°  0.26+0.04°
€230 2.07+0.03*  1.80£0.03° 1.95+0.10®
C22:6n-3(DHA)  11.38+0.34*  11.29+0.06 7.37+0.21°
PUFA 60.12+1.75"  50.09+0.85° 31.53%0.67°
n-3HUFA 26.11 +1.14"  22.96=+0.12° 16.65=0.27°

2.4 AREIEINE SR NME 5
SNSRI AIEE 72 h A REALEE R LA 1.
AR 72h J5, BRI ) i A Bt A7 TS
F(100% ) & 25 5 FHAB M4 (P<0.05) , S Ak a1
AR TN SR AL B A0 B AT i 22 5
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Fig.1 Survival percentage of grouper juveniles when
exposed to Vibrio harveyi and ammonia nitrogen
stress for 72 h

FAMNE 720 5, BRI K ARG B
TET5 K (96.67% ) . & T HAB AL, 54k Jll i i B
LR F Ak (P<<0.05).
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31 ANEFH g B = A DA A K FRAL A RS BA R
EENFI

AHFF ST FRIT, BRI p B AR 240 A
AR K0 A AT S R A B A AR K. EPA
il DHA 24ifpiK A | LT MBI LT
R o) 1 kg K e T 7 1 A B AL W R
BRI P g 40K PUFA I n-3HUFA 255
ROV g 9 R SR S R A 3R A T
B, iR E R H HUFA Sl Rk
W, a3 R A de s o gk n-3HUFA &l
DHA Y5 EPA (LW, 52T 1 ARG (Eri-
ocheir sinensis) FRYIRI AT A AFTEFIPTER B
i ia g U SRR (C18 2 1n-9) SR AL A it %)
PRAE L, $60 n-3HUFA SRAGA9 b0 RATIRRENS 4%
= H A ZF8F (Paralichthys olivaceus) £ 78 B4 K A7
% AN £ B Y.

FH T R E AR R S IR, A B R
e D). R VR, e A B () S
Bt (Q) 22583 RA5 B A BEEa T, FHARSRAL I b HUFIAR
EREAYEREEFE 30 HiR, lUEEN 0.5% , F
BN 2.25 em; B IEEEPR macf B Tk
B 60d, BIEFEA 2% , FHEK N 3.85cm; RIK
252 LV 137 R A [ s 01438 R /) o 35 AR 8 37k 2 1 119 4
A pa BRI R S ) SR WG A T2 R e I B
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35d, BUE RN 10.5% , FHARK A 2.55 cm. A5
Ha AR AT 30d J5, &4 A B LTS
N 2.53% ~7.60% , Ky 2,62 ~3.17 cm, Hi
LA b HR A 2 R AL A i o Ak R 1 FR AR
A B 2 KT R b AR, )i 5 A
BT ARG = Y EPA B i LS AR R i HL4))
& DHA &3t k.

AT SN WL 4 B D5 R PR 2R 3 SR U T T et s
B 21, R LA 4 S UL A n-3HUFA 5 kb
AR n-3HUFA KCOFRITHE 2 BT datagg
TR RN i e S BE TR n-3HUFA ZK-F- 35 m
TS ACBIESE b L i P ) PR AT B A LA
PUFA il n-3HUFA & it i 3 5 T fb s i e g
AR I AR, RPIER HUFA 52004 5
1 JJLIA PUFA 1 n-3HUFA 414
32 BIRAEFHEHANALARENEARSER

BB T 5 11 30

S0 1 TR 25 16 7K 57 58 M 3t B ™ EE A9 28 B 4
PY. n-3HUFA BE6A 3548 B /K 7 s ) S g ik
n-3 HUFA ] &5 L6814 (Oncorhynchus mykiss) HJ%
1, R E A R AE . R R —E A
n-3HUFA A48 55 47 B 4k FC e i ik 1), e
PER 1 AR S S M 2 A SR RE 1), A3k
7 4 88 1 (Trachinotus ovatus) IL3% A EH n-
3HUFA Fi, i Sie I P ARHIFS oy 2 FG 3R
WYCEE 720 J5, A 0 AR A BE A R
100% , HARBLAL 55 41.67% 1 38.33% , X g
AR 0 AR A S %) n-3HUFA, FRBIE R 1Y
EPA A3 . 2458 v B Ak Bl o B 2 iR 41 A B
ARG T AR, AT SRk A AR A
] DHA & 74 K.

FRFEIARE ) AR E R e R T, HokE T
T A AT S U 0 (0 ARt 2 LA
SRR R G B ROIR , BUAAALEE T BRI, S AL
PRAEREPT B R B, B0 n-3HUFA 34611 5 i
KARTAT DI 2 3 5 M 21 MR (Farfantepenaeus paulen-
sis) Xt S RV 32 fig S0P, $2 5 40 08 fa B SR AL 1O BE
F1PO0 M n-3HUFA F4er: % C LIRISR ALY i H1 %)
1A i 25 i = U BT (Acipenser persicus) FNRKPH 5 £
(Huso huso) ¥R | £ M B 32 S10%. AHi
SR PR AR i A R A BE A AN 72h SR AT
TG0 , RV b A TT DL R E 4 S = e

AEHEAREEE H378 F20

AP A R fE
4 & it

VU 55 i s 4N A PUFA FIl EPA (1955 &
3R e R A A, S A R A R T gl i
PUFA Fl DHA {54 Tt B i dughik
s Ak b AN AT i B A B R A
RE AN T PUFA Ml n-3HUFA & 30
LA b H AR S 3 R T A T X R I A A R
JoiN 36 AR 32 7, U BH A W PR B AR A = Y -
3HUFA /KXt B fa i fhs & HoAT BURVE . %
i 0, (R4 v AR TC T TR AL
FLA B 1 S AR DA 3 MR 25 A i Ak 1) e U
B A, BT DL P A B 1 R R S B A B
Pl & 10 A 0 kL
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