Y U A b, n
4% 28 B4 2 W Wl ¥ REZE 2R Vol.28, No.2
20194 3 A JOURNAL OF SHANGHAI OCEAN UNIVERSITY Mar., 2019

MEHRS: 1674-5566(2019)02-0190-10

DOI;10. 12024 /jsou. 20180502313

ATZEBEEHT B AL &IPS 77 A5 2 BT

F o0 1,23
RER ", &

B AR

(1. BHREEE RS AR RS SR A S M B A B se g, B 2013065 2. BB Rs: R/ SRAE TR
3.

ARBFFEHG, i 2013065

EIRETERE KR E R PR NG, B 201306)

W E: WA (Anguilla japonica) HIFET88 BT I A — EUR S 4 N T SEFR A ME AT, £ 01 1) 5 37 1020
HrRERs T DR B R AERE I, DG, AS S0 N T SEAH 25 1F B AR A5 1 H A 88 fig £ B R A7 T — B8 77 I
O EIERR NEWIR ARG R S A IE . HABREREN Tk 25 iy 82.28% ML BT N 10.54% L
MRS 7.24% MK G5 0.78% o BLAN, LA 17 Fh 2 B iR , (045 7 Fl iy A AL R (EAA) Fi1 10
FHAR AT IR (NEAA) | B2 HE R (TAA) 544 8. 07% ,EAA {540 3. 19% ,NEAA {504 4. 88% ; {4
FAO/WHO U ZIERRIE 5, 20 S0 FE R AT B IR BT 23 (A ) FME 2 PF0 (Cos ), Hor, 85 —BR A
PERSERR AR , 5 — IR PR RISt AR o s BAERRAGRL (Egan) N 7.79% o 78 H A B8 1 5 v A6
I 27 FRRRTR , 45 O PG AARWIAR (SFA) (8 Fh BRI AR 7R (MUFA) (10 Fft Z AR FIAE T (PUFA)
A5 5 IR TR B A 41.14% (18.19% 40. 69% , H:f C20.5n-3 (EPA) + C22.6n-3(DHA) 5T ER B & 1
30.25% o HA i ta OO P 0 A5 00 F it 2, 00 1 698. 676 me/kg Al 121. 268 mg/kg. %5 ft ) DHA £F
FEK A AR BN R AL I B A IR AT RS R A W AR LR AP R . WFSE PP TR A A5 B R R R

AR BR (T DR SR T B S

KSR HARN, B, ZEMR; IR, METE

FEHZES: S 963 MXakbRERED: A

H 7 68 i ( Anguilla japonica’) , SUFR o] 8 |
[ 2 — o oA VA i M R R Ok,
W BRI 7 e vb b, LI/ MR R IR SE K A4
YRR AR, BTt BB KRB T
FREFIAE A7 P 358 0 0K 46 DR 2%, 688 M 0% U5 IE 8 4F T
K. 2014 45 A B SRR3R (TUCN) $ H A<
Ll ey sb Ve /b s B = | NG AN P
I, PRSI i ) 4= N L EFE IR B L8 1R 8
i o

e RN A5 B8 Pk i SE 50 1R T H AR,
1960 4, H A< 2235 X At 1 A4S i figg 4 55 fi afe {5
OB AR PE IR PR IR A R, i HOR S E B R
BOIIRARE T 5 MESE PR S RS B T
1970 45 45 i 3, 345 68 f R 0, 2010 48, H
AE A S H A 58 i ) 4 N T8 (H R, TR
T I 8 B B/ B RR I B S R 5 AR

Y FS B 2018-05-10 EE A 2018-11-06
E&WE: HE-KBE FAEEETH (DF)

A, TR R T R, Herh R ME T
REEFR B A@ R BT R, AR S
PR, WS AT RE RN 68 A 2 YR IR, X FR )
JAFTE TR )2 . W 68 1 B IR i 43 32 458
BRI, Sk EWAR &, B R S R
J5L, TS 4A TR A AR ORI B I E A, X 2
DA B 2 R M v 68 R K B RS
GOVONI"*" % B, I¥k Y 490 - 58 (1 iy 308 v 77 16 £ B
B DNA, N T, & on & HAjE—RE
PRAIEA) 07 A1 68 2xF Y67 2] 3% 6 68 7 P L, 2008 4F,
TANAKA %1 3l i 25 %) 0% 17 68 #5% 02 4 oht
( Rotifera ) 1 1 B ffi % ( Squalus acanthias) B % T
LIRS R TN ePa o QP (S P s iD= 137
oS AW G AT A oK, 5 B AR A i
HAEE , N1 3 BOM0 i 68 A K R AT R B
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MRV X0 3 B RN MR S 1, e 2 i AR
WA, 3 e TR T A 0088 5 M A8 A W L 22 2P S TR
IR B 18 B T 400 1 2 B AR, IR
A0 25 W BEF T LA 5 ML (Artemia salina) 58 1L
gy e P IR ( Euphausia superba) 3 HURN
F A TERL RS ) A 88 AT 500, b, SR R
DL £0 1 I MR 42 SBOBCA T2 0 00 T A 8 7355 1)
[z i, 155 20 d

WFFE N E SRy, AT AT By 1 v oK £
A HI A E IR TR T K 5, N IF R I R
ST By, [ I 3 B kG A W TH R B 455 0 e T
LRt EREE " . B, CA L
3BT B 3R 803 SR W 0 ) AT £ T AR S
FRECLLAYISE . MOURENTE 48" 460 1 244 i
JRf5 H £ ( Solea senegalensis Kaup ) £ 51 4 i 2 i,
oy, W E T OHAT OB R R DT R BT L.
POUSAOFERREIRA 25" 5 M T 4 3k 8 ( Sparus
aurata ) 8GRI F USO80 € T AT AR
R A DT N 70 R St PU DO Mk
( Hemitripterus villosus ) YR )78 S5 B0 Kl $2 5 T
HEREAC AT B 2R 1S AL 7 ) BRSO 5 oK
RO 75.33% HN12.42% 2R A 5
WS BE ( Spinibarbus caldwelli) 8. 50 Y& 35 57,
e B A e PR Y 2 BRI D oK
WA 77.39% F1 8. 90% A, 58 N T %5 2%
E B A 5 55 £ D9 11455 % 10, R0 SR AT 4 1Y)
TF R T SRS H A 8 i 1 4 TS
AEEE X,

ABIFFERT N L BEFH A5 AT ARAT 1 H A 68 i
L GNFEAT — OB IR Uy R BRI AR T R A
JUER & AT, LAHOR 1 ) SR A 168 XS &8 FR 1)
e TR, S HIT BRI A S5 Bl

U RPE ik

1.1 SEHHERE

FRBBI0 A TR T 1 5 2 i A A I T i
2016 4F 10 J IVLIRAE JE 7R i1 W) S A 455 1) B85 A4
T H A B0, HEAG K 57 50l 550 ~ 1100 g, BH{A
fat B TC T A 9, TG 7 5, 0 68 1 7K g vl v
WOKE SR, KR EHITE 18 ~20 °C il %S h
e, BRI Ry 20, 2017 4E 2 HIRIFIGR A
TAERE T (LG B A R L B 2 31, M
£33 7 5 #58 f JiX 3E {4 [ carp pituitary extract,

CPE, 20 mg/ (kg + ¥) J AN IS 6 WA 1 iR 4
% [ human chorionic gonadotropin, HCG, 300 1U/
(kg - Y0) I BJHME, HEAT AR . 244 fE £ {4 FE 45 K
I 110, JEER B ok , M GE AL R, £ 4T
PR o T3 W5 B9 240 TR 25 465 4 Rk g /N
Witk = I AL, AN A 7 R A I MR T 17 o
F2 R (17 o-hydroxyprogesterone, OHP, 10mg/
kg) Fl CPE(3 i/ ke) R G WKHEATHE™, 12 ~15 h
Ja i N TR 7 sOREE 5 e i B8 Y 1 01,
A5, AFT -80 Cukd b, T IR Sk
1.2 LEKHE

L2.1 — BB SR &I E

FELIE 7 2R 007 - B B PRI 0. 2 ¢ 48
PEAFE T 20 mL X H A 10 mL 5 0. 01%
BHT A5 05 -HER AW (2: 1) E T 4 CukA
HE AR 24 b JHC ] T A AR IR K TR 2 ~ 3 IR
X 30 min, RHRIEEGS UEF] 20 mL U, A
2 mL 0. 4% FACESIE IR ) , i 30 min, 732 )5
R UG . RRRE S, U RE I AT VR
(TP EE K =8:4: 3, U VG 1.5 mL, JR%)
Bk b, HE 2 WWE A 200 pL W IR S5
T40 CHEHZATH 12 h DU L RHE,

K 150 C B 4 T4 (GB/T 5009. 3—
2010) P5E K73 & fE o SR H] 550 °C Dh i e i
(GB/T 5009.4—2010) I & LK 731 . ML H
KR EOTR /P HTZIE , 0.2 ¢ THRAE S, il
FICE AT (Elementar vario MAX CNS) #4746
S
1.2.2 ZAELRR A e

REER A R T Bl =i v (GB 5009. 124—
2016) W&, FEAREEAEM T B 1 g FEah, T 6
mol/L [y #h R 110 °C T /KM% 22 h, BUKf#IK 1 mL
£ 40 C Ry T4, SR B ] 2 mL K %, 15
IR T a7 T o 2 mL pH 2.2 BYFTIR IR
PAZE AR AR B W, SR IR G IR A, DU
WOl 0.22 wm 8 5 % A GEREI, ERLAIN
AR B 3h 73 A ( H 57 L-8900 15y 2 2 Kk
PR3 AL ) 0 R i B R A M 5
1.2.3 R ERAL SN

i T ) S A A S A7 - P B 4 B, LAy
22 PRI 0. 2 g #5FEAORE S T 20 mL L& o A
10 mL % 0.01% BHT #5805 - B 5 (2: 1) ,
JHCE T 4 COKFE R4 24 h, FCIa] B 5 AR TR
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Kt 2 ~3 WK, EBRIK 30 ming, BEERAR T UEF] 20
mL R W, A 2 mL 0. 4% CaCl, J8%), # & 30
min, 732G L BT, BRI, AT
PRI (U5 B 7K =8:4: 3 L W) 1.5 mL,
RABE LW, HE 2 IRIG A 200 wL HEE, TR
AT 40 CEZS TR 12 h D) F&fEE, KT
B3R 1 mL 1E O b iE i, % A iR 4
LA T mL C19 FR-1EC6E,40 CHAS T4 2
h D EEEE, FHEMA 2 mL 14% BF3-H i
Vs o R R T, VR BR DT, IS 7E 100 CTR
TERZK I 25 ming ZKIESE A 2 mL 28H1 2 mL
fi, 75 100 °C IR K 25 ming KIE 58 UG 4
B2 10 mL BRL B0, A D BB Uk i ik
o A 2 mL ZE187K 2 mL IEC b, k7R
Al JEE DML 3 000 r/min B0 10 ming B B
EAES mL R E LS, A 0.5 mL 1ECkETR
7,3 000 r/min E.0>5 min, H 3§ 0.22 wm
VRIS 5 R B UERE I, AL

R FH AR A — 2 115345 g 107 R 1) 4 4 &5 it
FE LA g 0 R R Y A HE T R B
1.2.4  ffid oo & aile

TR TG 3R M 7 1 B i 28 T4, IR
0.1 g LEHLEM . #IHLEE K ICP % 5 15X
(FE B K iCAP7000 %Y) il X I £k 9% S 5t 335 X
( XRF-1800 ) ,
1.2.5  IEA1-s T 11 ARk b 458 5 9 A B
R

WIIBEA 08 1 T 11 AL v | 2578 37 40 o ) B e
TR AT LS 2 Wk o e T
FEAH T A AELRR D FORL AR 1 e A Al B T E R A
R SA) i A - Xk g I AR 2 10 Jo ) B T oK 5 A%
IR K = AR T E LA PR E AWM
S HEATHEA (R T A Y v i 2 B R L T o
B2 G DU 51 b 00 {18 0 2 0 0 £ 4 ) ek v 41
FERR () FE 75 R B R BR, AR 38 T F LR T LR
0 o, AT RS R ARDRE i R 1) BEOE  oK
AN ST H A TR DT &R DL T B A A AT R
N 7 ARSI 50 2 A - 88 AR h B R T R

PRIB TR
1.2.6 EFRMBEN A

PR 1973 4EBC A EARACH S/ B T A4 41
(FAO/WHO) 1973 451 H 1) 24 3% R V1 43 A TE A5
SV I BAS S AR DN UE = VI (/N
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AR R (Ayss) PP (Cos) RIS
T RIERITE (Een) ™
A

P — (1)
s AFAO/AWHO
A,
Ccszi (2)
AEgg
1004, 1004, 1004,
E = [ —————— X ————— X cessee
A \/AAE 8 ABE 8 8 AHE <3)

e A, RS R R A (T E %)
Apsorwio NVFIARERLEC p $i Hh A () A s JE 1R 5
T, %o 3 Ay, WU 2 4208 2 A 1 o v () o 2 R TR
i, % sn LT BIERANBGAL Ay, oo Ay HEE
a2 T A IR i (T B % )
Ae Agg o Ay A XS EE R 50X ) 85 06 i
RIS E(TYFEGL% ) .
1.3 HiEALE

SEH A 2 K R P X B = bR 2
(mean +SD) F/R, il Excel 2010 G it4k4-9E47
Blg ot

2 4

2.1 HASBiHFEaP—KEFRISEMIER
AR

W N T ZAE AR AT 1Y H A 68 i £ 5 ( fif 7))
HK oSl 82.28% ML % 5 oh 10.56% ,
FLAGR IV 25 4 8. 24% MUK 4> 5 5 R 0. 78% (3
1),

F1 ANIEHEEMT HAEBEHE G
—REFHTEE(HEEM)
Tab.1 Common nutritional contents of artificially

reproduced Anguilla japonica eggs

GikE!

(fresh weight)

5 Asr o MER e mes
Ttem Moisture . Crude fat Ash
protein
ey 82.28 + 10.56 + 7.24 + 0.78 +
Content/ % 0.06 0.41 0.32 0.10

TEN L EFE ST 3145 1 H A i fig #6159 o
LRGN 17 Fh 2 TR (2R K g R A )
Hodr . IR (essential amino acids, EAA) £
7 Fh, JE 2 FF & R ( nonessential amino acids,
NEAA) 10 Ff, 5.2 iR (total amino acids, TAA)
BN 8. 07% , & i dw Y 2 R O A R R
(0.98% ), Ho k& N & 1R (0. 82% ) | 5% A R
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(0.69% ) . #i z R (0. 63% ), It 2 W2 1 & =
(0.16% ) 5545 EAA 4480 3. 19% , NEAA (55
1 4.88% ,EAA 5 TAA [ H 3R (EAA/TAA) Hy
39.53% ,EAA 5 NEAA [l 3R ( EAA/NEAA) &y
65.37% (#2) .

2.2 HAtEM & INRERE M RITEMN

I FAO/ WHO 8 JE R P-4 s v 455 5 A 4
MR AR AR, N TR AT AA
8% B £6 B 7E AAAS 43 B0 AR 1 02 40 4 R
(0.08) , Hy & F 52 22 (0. 09) 5 43 B i 1) /&
BE W + MR (0. 14), H 2 i 2
(0.12); £ CCS v, 43 ¥ o5 A% 19 /2 4 2 2
(0.06) , U= 552 218 (0. 07) |, 43 5 = 1) S
TR NI R , ¥ 0..09 138 BH 45 & iR 45—
FEL ) 1 2 R, S IR Ry 35— PR ol M S B
Wi ARG EL EEAAL 2 7.79(F 3)

2.3 | R4S & U A9 RS BA R 2 BY,

A N T A A 7= 3R AR 1 114 H A 68 figg £ )
WA 27 FPIG TR - 1 AR I R (SFA) 9 Fifr, H
ANTRLFI R 15 R ( MUFA) 8 Ffi, 22 AS 16 1 A iy 2
(PUFA) 10 B, 43 0 /7 & JE B R 1 41. 14% |
18.19% F1 40. 69% , H:r C16:0.C18.0.C16:1 .
C18:1n9¢, C20:5n3 (EPA) . C22:6n3 (DHA) .
C18:3n3 Sy FE 43, I 7 SRR 1Y) 83.51%
faypr, EPA (SRR S 1 4.27% , DHA 5

25.98% , i # 2 F1 EPA + DHA 5 % i [ 2 (%)
30.25% ,n-3 PUFA 5 8 i B B2 (19 34. 3% , n6
PUFA i BIERIFRIY 5. 04% ,n-3/n-6 1y 6.79(F 4) .,

F2 ANIZEEAHTHAREHEINE
SEBAMN ( TEERAM)
Tab.2 Amino acid composition of artificially

reproduced Anguilla japonica eggs (dry weight)

AR Amino acid &+ Content/%

KRITA AR Asp 0.58
Jh&R Thr* 0.40
223K Ser 0.49
A HER Glu 0.98
H &/ Gly 0.32
N Ala 0.82
LSRR Cye 0.16
AR Val* 0.42
E R Met * 0.32
SRR e 0.39
LR Leu 0.69
fig 28R Tyr 0.34
KNEMR Phe” 0.34
WA Lys” 0.63
HE R His 0.30
IR Arg 0.55
%R Pro 0.34
B TAA 8.07
T EIEIR EAA 3.19
e TR NEAA 4.88
TR HE T IR EAA/NEAA 65.37
Wt SRR A SRR EAA/TAA 39.53

Notes: * Essential amino acids

®3 ANIZEEFGHTHASHENNEERTS LFTESRULESEREN
Tab.3 AAAS, CCS and EEAALI scores of artificially reproduced Anguilla Japonica eggs

J H 7 8 i B FAO/WHO Fp A= e iy ot T s
R ES L LIS VR SO Y ¢ 4= ) R4 24
X X Eggs of FAO/WHO Whole . e
Amino acids T . . AAAS CCS
Anguilla japonica standard mode egg protein
LEMR Leu 43.10 440 534 0.10 0.08
FEEEBR Nle 24.38 250 331 0.09"* 0.07""
i R Lys 39.38 340 441 0.12 0.09
IR BR Thr 25.13 250 292 0.10 0.09
R R Val 25.46 310 441 0.08 " 0.06"
S 4 2L
R+ LAY 30.04 220 386 0. 14 0.08
Met + Cys
b T e ik 55 iR
RPRR: + AR R 42.54 380 565 0.11 0.08
Phe + Tyr
it 230.03 2 190 2 960
BRI T 7
EEAAL/% ’

T A — IR R ™ o IR SR

Notes; ™ The first limiting amino acid; * * The second limiting amino acid
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x4 ANITEESKMT B A28 & 0P S BA B 20 A
(HEEM, SEHBREENE L)
Tab.4 Fatty acids composition of artificially

reproduced Anguilla japonica eggs ( fresh weight)

x5 AIZEEEZFHTHAEHE
RETESE (THREM)
Tab.5 Trace elements contents of artificially

reproduced Anguilla japonica eggs (dry weight)

g Fatty acids 2 Content/ %

Cl4.0 1.60 £0.13
C15.0 0.40 £0.04
C16:0 29.39 £2.52
C18:0 6.32 +0.48
C20:0 0.65 +£0.06
C21:0 0.44 +£0.06
€220 0.56 +0.07
C23:0 0.65 +0.08
C24.0 0.73 £0.09
SFA 41.14 £1.61
Cl4:1 0.02 +0.01
C15:1 0.07 £0.01
Cl6:1 8.25+0.14
Cl17:1 0.42 £0.03
CI8:1n9¢ 6.23 +0.36
C€20:1 1.77 £0.08
C22:1n9 0.72 £0.07
C24.1 0.71 £0.08
MUFA 18.19 +0.69
C18:2n6¢ 0.84 +0.10
C18:3n3 3.07 £0.20
C18:3n6 0.64 +0.07
C20:2 0.87 +0.08
C20:3n3 0.69 +0.07
(€20:3n6 0.72 £0.09
(€20 :4n6 2.83+0.23
C20:5n3 (EPA) 4.27 £0.24
€222 0.74 £0.10
(C22.6n3 (DHA) 25.98 £0.49
PUFA 40.69 1. 11
HUFA 36.14 £1.01
n-3 PUFA 34.03 £0.50
n-6 PUFA 5.04 +£0.48
n-3/n-6 6.79 £0.57

2.4 HASEMEINNHRETESE

N TZH T ARAS 1 H A 65 fig £ 7 rp 2460
B4 AR TR, A IR B B R, by
Sl 1 698. 676 mg/ke; £ 1 & &k 121. 268
mg/kg; §H Y & &N 39. 172 mg/ke; fERY & 5
7.375 mg/kgo TR I AT DL 8 A R LT
(), JIT ARSI 4 ok 119 ot o0 28 7 ok BRIV Ry A7) A1 6
FEO AR R T R WIS TR 2= (%K 5) .
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(ZETSES

Trace elements

1 K #E Ca £ Na fif Si

ol
Content

/(mg/kg)

1698.676 121.268 39.172 7.375

2.5 PRFRFOENEERYROBLER

Bl

i N T SRBRAR A (4 400 7 - 58, LT AR
2 SRR 17 19 BE 5 SR 2050 59. 59% Fil
40.86% (% 6), C16.0 F1 C22.6n3 A7 K =
LM 12.89% F111.39% , 1 EPA 15 2 4
WAE 1. 87% , n-3 Z2 AN AR 15 R (Y &5 1 1
14.91% ,n-6 Z ANHLFIAG U5 IR (14 & 5 0 2. 21% .
BRICZ A, o T 450G R M S 5 B PR g BIR il 1 4
MR (% 3) , I, B} R A R A S e R (Y TN N
TN AN /N T BRI A , B 0. 42% il
0.39% . BRI REICR M BELE TR ESH R
56

3 e

EHREWERK g EmmuEY
JR SRR, T SR ARG Y A 68ty £
bR oML B S R Dy 10 56% , iR T A 6
(27.66% )™ G A48 (17. 26% ) 7 |t F
(Acipenser schrenckii, 20. 70% ) 7§ {f F] V. #3
(Acipenser baerii,20. 38% ) 27N A ( Acipenser
ruthenus ,18.40% ) "> . Mg 115715 Hh ) 7 11 65
TFE R BEAE 5 5K O 59. 59% . BRI
218 M 1996 4F Xof 8 B Rk A F S rh A o B
xRk b A R R D S1.10% , 448
47.17% , 858 Ky 46.70% . LT I, K% A4 K
R B AR R B AR . A
SEHAG A0 AT 8% 1) AR B R e T B
W= AP A A R, SCER S T B
SRR EAA 15 R 22.24% , T AS S 564G
45R Won, V) WEAF B8 ) EAA IR TR & R
3.19% , LIk T YRR TR o TEUDSEAER Y &
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F6 AIZEZFUTVMTFEERR
HIERFERE(TFEEM)
Tab.6 Theoretical requirements of nutrients

of Anguilla japonica larvae (dry weight)

B Vot BN
TH Ttems Theoretical
requirement/ %

FHEHJF Protein 59.59
Gl Fat 40.86
Cl14.0 0.70
C15:0 0.18
C16:0 12.89
C18:0 2.77
C20:0 0.29
C21:0 0.19
€220 0.25
C23:0 0.29
C24:0 0.32
Cl4:1 0.01
C15:1 0.03
Cl16:1 3.62
Cl17:1 0.18
C18:1n9¢ 2.73
C20:1 0.78
C22:1n9 0.32
C24:1 0.31
C18:2n6¢ 0.37
C18:3n3 1.35
C18:3n6 0.28
C20:2 0.38
C20:3n3 0.30
C20:3n6 0.32
C20:4n6 1.24
C20:5n3 (EPA) 1.87
€222 0.32
(C22.6n3 (DHA) 11.39
n-3 PUFA 14.91
n-6 PUFA 2.21

E SR, ARSI A N A R R4S 10 ) SR A T
T A, IR P S R o A 2 R
Y EAA A] B IF A2 88 v A T 1R R TR L
H 7 8 fifi 471 5P () EAA/TAA i 39. 53% , EAA/
NEAA 2y 65.37% , k%] FAO/WHO ™ 2 H # it
B A bR (EAA/TAA 18 40% 7o fq
EAA /NEAA KT 60% ) , 1id W] 8 i 41 B Fr) S FE TR
H A B s B, ERAR ON P R S R R O AR
% ARTE SRS 5 AT T Ak s 88 v H DR HAE S —
B a] PRk, N T g B o i R T
DM R B SR b, AR5 7
e A0 SRR IR L) AT LA R A 4G, B s LA
B, R EL A" )8 (Aristichihys nobilis) Filfi

( Cyprinus carpio) () FF 1 i 5% PR 2 24 IR 5 16 1Y)
B R BT AR R A KRB 2Rk B E
AN 3 g il A R R R UK 71 =R R 3K ol i )
TIEAS 52 9 1 A6 285 2R v, 2 20 IR 1 5 s Ay
0.32% LT RZEAIIR, F, v] L 7e
TF U8 IS R 2 B 1Y C L, 12 200 I A 68 114 A=
KEH, @bt A Lne Iy, JF 24 H AR A7 ],
G BRI 5 10 25— PR PR 2R, B X
TR 23 5 ) -0 of G Al 2 B 1 R AT PR I 7
TE R A R Y i AR BRI, 7R
SEE AR ( Carassius auratus gibelio ) FRFFE)
FEI, G R P A AR v FL A R R A R
TR A 32 5 R LY 45 2R TE L AN I X IR
( Litopenaeus vannamei ) {15256 vt 45 7 (4 81
Rz A, 45 2 B2 A e 4 AL A 1Y) SR B2 BE T, Jd
ot 253548 ( Crenopharyngodon idellus) 1320 i A ]
T ) 41 TR T Rk, A BR B A IR A G 3
T, e i TE v T R T R R IR A ) O P T
PRI, 442 e ) B A B8 ARl v 4 S IR Y o i, — T
T ORAIE FLRPILRE (9 18 18 5%, 53— 07 Tk v
B EIR AL , B SR A P 18 e ), S A AR A I (]
F A 88 fig £8 51 rhokE i 7 35 508 7. 24% (fif
o), Ik T &% 8 63 (Acipenser gueldenstaedti )
(10.419%)7 . & 1 # ( Coregonus  peled )
(10.90% )" N H o ( Coregonus autumnalis )
(9. 20% )", @& T UT 6 ( Oncorhynchus mykiss
Walbaum, 5. 19% ) H 17 3 % i ( Hucho
taimen ,6.43% )" JfilfiE (3. 18% ) ' kAL
(2. 83% )" 2y fr Gp 5 4 il ( Oncorhynchus
mykiss,7.37% ) VRt I . T SLAE T 68
S £21 G PR A 107 2 2 R 3k 40. 86% , 1k A AT
B8 X DT 7 K K e, 7ETF DR B B
IR R 10T 0 W Bl BR A . AR D R R HLAR
RE R RIRZ — , BB A DN Y SFA IR IRR B &
(1) 41.14% i Hedp L C16:0 F & B f i, 15 %)
12.89% , DAk, TT 11 PEORE v Ry O TE AR 1R 76 A2 o
PUFA EBIR T IR (028 3T AR i 4
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b TR R FE A IR TR A B S,
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Nutritional analysis and evaluation of eggs from the artificially induced
maturation Anguilla japonica

LI Yuangu'??, LI Kang'*?, LIU Liping"*”
(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean
University, Shanghat 201306, China; 2. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University,

Shanghai 201306, China; 3. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean
University, Shanghat 201306, China)

Abstract; Since an appropriate initial feed for Anguilla japonica larvae is still the bottleneck of eel artificial
reproduction, the nutritional analysis of its eggs could provide knowledge to study the initial feed. The
contents of common nutritional components, trace elements, amino acid and fatty acid were detected using
conventional analytical methods. The results showed that the contents of crude protein, crude fat, moisture
and ash in fresh eggs of Anguilla japonica were 10. 54% , 7.24% , 82.28% and 0. 78% , respectively.
Seventeen amino acids including 7 essential amino acids (EAA) and 10 nonessential amino acids ( NEAA)
were found in Anguilla japonica eggs. The contents of total amino acids (TAA), EAA and NEAA were
8.07% , 3. 19% and 4. 88% , respectively. According to the FAO/WHO standard of amino acid score
(A,,s) and chemical score (Ccs), the first limiting amino acid was valine, and the second limiting amino
acid was isoleucine. Essential amino acid index ( EEAAI) of Anguilla japonica eggs was 7.79% . There were
27 fatty acids detected in eggs, including 9 saturated fatty acids (SFA), 8 mono-unsaturated fatty acids
(MUFA), and 10 polyunsaturated fatty acids ( PUFA). The composition of SFA, MUFA and PUFA were
41.14% , 18.19% and 40.69% , respectively, with EPA + DHA taking the 30.25% of total fatty acids. The
potassium (K) and calcium (Ca) of the Anguilla japonica eggs were 1 698. 676 mg/kg and 121.268 mg/kg,
respectively. The high level of DHA is commonly found in marine fish, and the limited content of amino acids
might cause the short survival time of larvae.

Key words: Anguilla japonica; egg; amino acid; fatty acid; trace elements

http: //www. shhydxxb. com



