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Study on nutrient requirements of young eel
for essential fatty acids

XU Zeng-hong', XU Pao', HUA Bo-xian*, BING Xu-wen'
(1. Key Open Laboratory for Genetic Breeding of Aquatic Animals and Aquaculture Biology, Ministry of Agriculture,
Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China;
2. Jiangsu( Baoying) Fishery Science and Technology Demonstration Garden, Baoying 225800, China)

Abstract:L, (3’) design method was applied to study nutrient requiremints of young eel for essential fatty
acids (EFA ). The experiment progress in exiraventricular pond was divided into nine groups. The results
indicate after breeding 40 d in due form, the maximal growth rate is 60. 51 percent ( weight) and 10. 15
percent( length) ,the good requirements of C18:2n-6,C18:3n-3 and C20:5n-3 + C22:6n-3 to young eel is
1. 33 percent,0. 57 percent,0. 24 percent, and the ratio of C18:2n-6/C18:3n-3, C18:2n-6/C22:6n-3 is
2.34,11. 08. The EFA of eel demanding mostly is C18:2n-6. Furthermore, there is relative independence
between weight and length growth of eel. The function of C20 :5n-3 and C22 :6n-3 is greater than C18:3n-3 on
weight growth of eel, and that the function of C18.:3n-3 is greater than C20:5n-3 and C22:6n-3 on length
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growth of eel. The study also indicates that the requirements of HUFA (C20:5n-3 and C22:6n-3 )is lower to
eel, and its exceeding addition in feed is not notable in effect on growth of eel.

Key words : young eel; essential fatty acids; requirements
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LWL E (EM) WAk B H R R K #1T, SLRAEEN Y H R REMF AR, KE
(37.88 £1.5) g, {&K(34.5£2.0) om,BEBHAE 5T IRBL R LI EEIE LIS .
1.2 JhIEFFE

REMIETFL 0.3 hm? JKIR 1.6 m, FHEAK S E, S A/MEFRMAHE I mx]1 mx1.5 m,KE
BEH. FATREMHEMALT 18 RO %2, R-/AFITEREMN) . ML A A MERIE,
TEFRRE B T B VE R B R B A, AR _E %= KT 0.5 m, [F] B 78 M4 P9 4% s B K7
HEAEIK L AN EEE G RIT AR A5

FAPIFEALE 50 BT 4hiE , FEHLIHEL 20 B4 B B AR B FiE K, LI 45 R At LA RE 77 75 2]
HEP AT SFHRK,
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DT HE 5 B2 (C18:2n-6,C18:3n-3 Fl C20:5n-3, C22:6n-3) £ £1 76 ¥ I . 0 IR #F 7 . &R €8 90 A1
EPA/DHAR &M LA M AR IRt , LR R MG B AR Tk AR URRAFHIE B RIL T &8 hf
YA EPA/DHA JR A AR B LA T B F &) o Ml & wmis T U mER R . — F IR AGR ..
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x1 KEHETLEERRSE

Tab.1 Essential fatty acids( EFA) composition of experimental oils %
W NEIER EFA LLAEHT I RIS il kiR | EPA/DHA {B 4l
Ci8:2n-6 60. 87 25.09 3.6 1.45
C18:3n-3 0.34 42.72 2.1 0.94
C20:5n-3 8.2 41.08
(C22.6n-3 18.6 33.26
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1.3.3 XM HEER KW #2 BRUANEAAR

DIF i B2 ( C18:2n-6) . WF JBR B4 ( C18:3n-3) 1 Tab.2 Compositions of the basal feed %
EPA + DHA(C20:5n-3 + C22.:6n-3,1: 1 IR &) 1EN By a8 s HE
AB.C =Z/E¥,# T EPA 1 DHA [RB 177 T mEE 40 TR 4
y . Witg 35 A 3
R VA N ~ M. NN
e PERES R, RGN R gl 0 ey oo
BORAZERZACFIERRIFR L (37) B9 M pwwerss 4 AR 3

WH (R -ABEEFLTH), Wit T =/KF AR R KRS EAE T RAMAERA RS
(%) 43 3)09:1.0.1.3.1.6, WRRER =7KF-(% ) 435 ME3CR[17,18]

$7:0.5.1.0.1.5 ,EPA + DHA =K (% ) 43534 0.25.0.5.0.75, RIE L, (3°) IEACE KT SL i g i
B sr#r (R D) BB MERINE (3R 3, RAWKRITE) , A e Bl e Ko FR
WIBR R ZERr & . PRSI AE G SR T A PKAE ¥ AR T

R3 SATRAMNGHEFMERERBSARR L (3’) EXigitk

Tab.3 Oil content added to the test diets and the nutritional components of diets g’kg
i 1 2 3 4 5 6 7 8 9
AW aat 10.30 5.05 3.14 16.99 11.57 6.66 22.27 16.71 10.51
T REFFIH 13.47 27.21 35.18 13.54 26.34 37.26 13.73 26.18 36.88
BRIl 8.47 2.54 6.14 6.14 8.47 2.54 2.54 6.14 8.47
EPA/DHA B4 6.37 1.91 4.62 4.62 6.37 1.91 1.91 4.62 6.37
HEH 44,13 43.92 44.22 44.67 43.66 44,13 44.25 44.55 44.38
HRE 3.72 3.54 4.68 3.97 5.01 4.62 3.89 5.09 5.86
L, (3 ) EXR(FSAALERENEE)
A B C

(C18:2n6) (C18:3n-3) (C20:5n3 + €22:6n-3,1:1)

1 1(0.95) 1(0.58) ‘ 3(0.77)

2 1(0.97) 2(1.12) 1(0.21)

3 1(1.05) 3(1.47) 2(0.55)

4 2(1.35) 1(0.55) 2(0.55)

5 2(1.35) 2(1.10) 3(0.81)

6 2(1.30) 3(1.55) 1(0.25)

7 3(1.66) 1(0.58) 1(0.27)

8 3(1.65) 2(1.09) 2(0.59)

9 3(1.57) 3(1.55) 3(0.76)

1.4 KU HEEH

AEEAEENKRE S, SRR ARAG, 2157 ~ 10 d BRI (R EBE it 5] HE 5
R, B R R BRI B L], BRI ETE 80% ) , F4h g [E R R A E, FiRENHRRRER,
BREW R (FE 18 8) , RIGETE3% ~10% 26,5 —REERE  EFBRMNEICR TIE(EE
MICTEIL) o MIEAKIRTE 25 ~31 CZE],7 H 2 H NS L4 g, EXHBRKBMN 7 A 17 BJF
HZE 8 A 26 HE R, TSR 40 d,

2 HRSoth

2.1 2340 d W3R 5 B SE g RAEE
RIER 43R5 B ras R, NG R E A KIFLE , A(C18:2n6) (B(Cl18:3n-3) 1 C(C20:5n-3 +
C22:6n-3) =[N R X 4h (A B A K EWMIERMKIR N A > C > B, ZF K RAMAKF4r 52 C18:2n-6 B
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1.33% ,C20:5n-3 + C22 :6n-3 B 0.24% ,C18 :3n-3 BL0.57% ,H.#,C18:2n-6/C18:3n-3 Z LL{E K 2. 34,
C18:2n-6/C22:6n-3 Z LL{E A 11.08, 1RIFFR 4.3k 6 MW a3, MNghEER K A KIELE ,A(CI8:2n-
6) .B(C18:3n-3) F1 C(C20:5n-3 + C22:6n-3) =FRXMEKAEKZMIERKIK N A>B>C, =ZF WKL
TK A4y B R C18:2n-6 B 1.33% ,C18:3n-3 Bt 1.52% ,C20:5n-3 + C22:6n-3 L 0.24% ,H:r1,C18 :2n-
6/C18:3n-3 Z L{HH 0.88,C18:2n-6/C22:6n-3 Z L {E N 11.08, LI [ERTFEAT,C18.:2n-6 FAXTH T
MEFILIRA SR E A RKERKSRE FEZmER, AT S — R EF,C20:5n3 + C22:6n-3
YA AEKZME AT C18:3n-3, 7 C18:3n-3 SHAK A KM M /EFA N KT C20:5n-3 + C22:6n-3, F
R, EiE L 06 RIVUNFIRNER N £, HIEEMERK A K Z WA, XE —ERE N
T, ZAEYEFRE M,

R4 ZBYHENRESERHPER GFEERBXERE

Tab.4 Initial and final values of young experimental eel’ s weight and length
EWES  FRWE(g) FHWK(em) FHRE(g) FHLEK (em) FREMAXMERKE(%) FEKMAXTEKE(R)

1 38.14 1.9 34.2x1.3 45.58 £2.3 36.1x1.6 19.50 5.71
2 39.06 1.7 34.5 1.3 44.96 +2.5 36.1x1.2 15.10 4.58
3 39.15%2.2 34.5+1.1 50.16 1.9 36.6 1.9 28.12 6.03
4 37.94 3.4 35.3+1.8 55.44 +1.4 37.5+2.4 46.13 6.20
5 35.97+£2.6 34.5 0.8 46.18 £2.7 36.5 2.7 28.38 5.80
6 35.92+1.6 34.0+2.4 52.60 £3.5 47.5+2.0 46.44 10.15
7 39.76 £3.0 35.7£2.0 63.82 +3.1 38.1x1.4 60.51 6.87
8 37.65+2.8 34.0+1.7 48.06 +2.6 36.7+1.8 27.65 8.06
9 37.30+1.7 33.7 +0.7 44.14 2.9 35.8 1.6 18.33 6.42

AR ER (%) =100 x CFHAE - FHNE)FHNE

RS GHEERZBSITESN
Tab.5 Statistic analysis of weight gain rate

A B c .
(C18:2n6) (C18.3n-3) (€20.5n-3 + €22:6n-3) WRE AR AR (%)
1 1 1 3 19.50
2 1 2 1 15.10
3 1 3 2 28.12
4 2 1 2 46.13
5 2 2 3 28.38
6 2 3 1 46. 44
7 3 1 1 60.51
8 3 2 2 27.65
9 3 3 3 18.33
K, 62.72 126.14 122.05
K, 120.95 71.13 101.90
K, 106. 49 92.89 66.21
e 58.23 55.01 55.84
BRAKFAEE A2 Bl Cl
HZ E RIS A2—C1—B1

2.2 SERHEEMAE EKARKBE T ESIT TS

SRR, 5 7T HNKELE KRR T HRARERN 60.51% (C18:2n-6,C18:3n-3 H1 C20:5n-3 +
C22.6n-3 4 B/3515 1.66% 0.58% 0.27% ,C18:2n-6/C18:3n-3 Z HL{H K 2. 86,C18:2n-6/C22 :6n-3
Z BN 12.30) 55 6 LARIRK A KR B T B KN 10. 15% (C18:2n-6 ,C18:3n-3 F1 C20:5n-3 +C22:
6n3 S EARIHK1.30% .1.55% .0.25% ,C18:2n-6/C18:3n-3 Z LB K 0. 84,C18:2n-6/C22.6n-3 Z I,
{7 10.40) , 5XPH M =B R KF LA T Z 8 G RS KA — B SR I B AR, T E
SR, XAESHESHABZEFBE (P <0.05) , HHSmE R E IEZR.
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Tab.6 Statistic analysis of length gain rate

A B C
(Cyg:206) (Cig:3n-3) (Cp:Sn3 + Cpi6n3)  PRIANXIAACE(%)
1 1 1 3 5.71
2 1 2 1 4.58
3 1 3 2 6.03
4 2 1 2 6.20
5 2 2 3 5.80
6 2 3 1 10.15
7 3 1 1 6.87
8 3 2 2 8.06
9 3 3 3 6.42
K, 16.32 18.78 21.60
K, 22.15 18.44 20.29
Ky 21.35 22.60 17.93
L= 5.83 4,16 3.67
BN AE A2 B3 Cl
HZ ERIF A2—B3—Cl
3 Wi

3.1 WFEIENTER A 2 A ThEe R ELFE IR i A &8s 2 X% A K B9R2 g

EFA W) FEEBIEE, 7E B0 B RBERE, B S8 A" o EFA ZEBEAG P 00 vk B s, T
JIE 2 JO R ) B B A AT o, X e iR B R M RN I BR ( HUFA ) BT A58 ST B b B A 0 BE e S A 1 , Mol
BEHS5HMA NS, RERA—FToEENAEER. HUFABARRE, REEEEZE,
(] 42 B M AR R KT S A M B O R, X FT BB 2 7E HUFA R R BT AR EMNEEER, 540, EFA LI
BT X TR SRR N AR T, X T 4ERP 20 M A | OB R IR S5 A8 W B ) TE 1 45 M AT B, R 1R
Bk D AR R B TR A LA BB, BRI AE KRR R Z —,

BARXT P EFA RKBRIEZEZREWZ0, A KN E BN AEREE, Yifkailr
X EFA BRI AR S A K E AR, EFA T EEM A, EILEHES EFA 8T8V E N L% &,
EFA FLFREERGEHEERES—F, EHAEMS ERET I BIUAE K A THEB IS, XA,
HE BREAN T AR RS KB, SRT, MMM KFI & n3 &% PUFA BTt &5 #2280 A9 A < B 3R
U8 RN EFA 5Tt AN A b EAL FIBR I, K T2 f R A KO8 AR R T . B, 78
Bi A TRt i 72 v B 35 2 1R, 4 SE AR = B LA T A , A R TR N
3.2 HhEEXTATFIBNTIRE SR R R ER S

% EFA (B FRBTITRIN | RN R e RO R AR 1 B B HL7S 2 AY EFA S0 I Ah 2R R
Flo A KPEMAZEFHER 03 JEEATX n-6 MFRE, xhirsl 8 #@ 6 Bagn s
R Yok AT 18 BRASHIR A AL 20 BR 22 BRAE ITRA BOAE 0 W1E 3R Tk M2, R ik ok &
f EFA FE R WHER(C18:2n-6) T HAR (C18:3n-3 . C18:3n-6) , Mt ELHH BHY KZE6T IF674%
WK BTG R gk 2589 EFA B2 EPA(C20:5n-3) #l DHA(C22:6n-3) 1'%,

AR LIS BEAE AT 4, B8 BRI AE KM E M AE RS (RBILKEA KA E, BEHIL
EEERANE), SBBRENRERITHE SRR, AMRERRA, FREEE K BT
JERER 2 C18:2n-6, 1 C18.3n-3 FI C20:5n-3 + C22 :6n-3 XiF 41 A4 AF 1< 24 Wi 7 {4 B R0 < T 18] 4% )
&=, H 41X C18.2n-6 .C18:3n-3 F1 C20:5n-3 + C22.6n-3 ME BHE R E48]H 1.33% .0.57% Fl
0.24% ({AEAK) 3 1.33% .1.52% F1 0. 24% (PRKAK) . FREAE & E AW AAR LR (C20:5n-3
C22:6n-3) BE A RUOMAR AL K (BN EEXT B TR BAHITBAR, A5 R A SZ 5, H UL 76 5 A 1R R B
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