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[15,16] ' , 12d
, imL/ P/C
3 :
, , 30 /h,
: 6 12 , 5
: , - 20 :
1 1.3
1.1 , ,
, : : GSI ( Gonadosomatic index) =
550—750 g, 100 x (Wg /W) (  :Wg W ),
250—400 g : HSI (Hepabsmatic index) =
15d , 100 x (Wh /W) ( :Wh W )
30 1 - 20
3m, 2.3m, 20
1.4 Howitz (71
1.2 3 , )
5 , 45 25h, )
109, - 20 , 1.5 Christie
[18] 1 g’
I& QD ( Inaction and gonadal development) 2min , 5min, 3000 r/min 6—8min ,
, , KOH -
60 2h , Furuita, et al.
0.5mg (Cap pituitary, CP) +50 U 1= , (
(Human chorionic gonadotropin, HCG) NaCl ) 1min, (PC-
500 g 12d 11— 3380, Varian, USA) :
12 , PEG220 M ( 200 ,
1m, 10 an P/C 240 ) 1 100
2 Innowax (J&W <cientific Co., 30 m,
5 , 0.32 mm, 0.5um)
: : , - 20 :
I&N@ ( Inaction and no gonadal development) 1.6 SPSS13. 0 ,
, , 12d
1mL/ P<0.05 ,
1m, 10 an P/C
' 6
12 , 5 , 2
) 2.1
) , - 20 , 1 3 GSI HIS

A &n@ (Action and no gonadal development)
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Tab.1 Changesof biological and biochemical data related with ovarian development in the famales of Jgpanese eel during the experiment

2 4 6 8 10
B eginning The 2nd The 4th The 6th The 8th The 10th Pawni
avnini
injection injection injection injection injection injection 9
18&.CD
Body weight (g) 500 0+12 25° 518 0+28 71° 510 0+22 36° 508+26 34° 534+20 64° 564 +21 122 652 +26 53°
Gs| 1 83+0 052 236+0 24 319+016° 504025 14 72+067% 26 50+0 64° 37 23 +1 43
Hs| 1 45 +Q 03° 1 98 +0 04° 206+005° 187+003° 193+005° 162+0 07 1 36+0 02°
Total Tipid (% DMW) 39 94 +0 942 37.66+0 80° 35 42+0 79° 3149+0 779 2546+0 81° 19 24+0 72" 13 57 +0 649
Moisture (% MW) 64 06 +0 89° 56 82+0 95° 60 69+0 79° 61 26+0 48° 62 37+0 88® 63 42+0 79® 67 82+1 08°
1&NGD
Body weight (g) 600 +14 142 504 +18 60° 534 +13 64° 528 +6 63°  512+8 00 506+12 88° 488 +8 66°
sl 183+0 05 — — 2 11+0 05 — — 2 16+0 05
Hs| 1 45+0 03 — — 151+0 03 — — 1 65+0 04
Total lipid (% DMW) 39 94 +0 94° — — 33 72+2 04° — — 26 09 +1 84°
Moisiure (% MW) 63 78 +1 33 — — 62 75+0 94 — — 61 10+1 17
A&nED
Body weight (g) 506 +13 27° 510 +11 40° 514+9 27°  488+10 68°  488+12 81° 394 +12 08° 372 +13 19°
sl 183+0 05 — — 2 17+0 05 — — 2 09 +0 03
hsi 1 45+0 03 — — 149+0 04 — — 1 77 +0 05
Total lipid (%DMW) 39 94 +0 94° — — 31 20+1 91° — — 22 46 +1 35°
Moisure (% MW) 63 78 +1 33? — — 60 28 £0 57° — — 58 16 +0 72°
(n=5) (P <0.05) ; DMW: TMW: ;

Note Reaults represent m

ent (P <0.05); DMW,; dry muscleweight MW: muscleweight The same as follovs

eanst S D. (n=5) for each famale, values in the same row folloved by different superscript letter are significantly differ-

, 18D Ohta
10 , 10
, , (Hydration) *!
(P <0.05) 1&D GSl 2
10 , , 2 , GSI
(P<0.05) 1&n@D y =37.458¢ ** (n =
A&nGD , , 5) HIS 2
A&ND I&n@D (P <0.05), 2
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&n&@ A&ND GSI  HIS, 2 8
1 3 , AA (A rachido-
, 2 nate) EPA (Eicosgpentaenoate) DHA (Docosahex-
3 anoate)
3 2 , 3
@D A&n@D , I&NnCGD 17
, 3
2.2 (P <0.05)
3 &@D 66. 55%,
, 31 (ACROSOR- A&Nn@D 43.76%, I&NnCGD
NAGICS , ) , , 34.68%
26 , 17 , ,
17 , 7
2 3
Tab. 2 Fatty acid composition of muscle fram the female of beginning injection and 3 groups at the end of injection
Contents(mg/g DMW )
Fatty acid o 1&CD 1&n&D A&NGD
Beglnnlng |nJect|on
Cc12 0 0.26 0. 01° 0.17 +0.01° 0.33 +0.02° 0.14 +0.01°
C14 0 12.37 £1. 74° 4.6+0.31° 7.16 0. 82° 5.75 £0. 65°
C15 0 1.47 +0. 147 1.22+0.13° 1.69 +0. 017 0.58 +0. 06°
C16 0 57.44 +3.27° 27.51+1.75° 38.96 +2.79° 33.38£3.05°
C16 1n-7 42.64 +2.31% 16. 42 +1. 06" 23.72+2.17° 14.96 +1. 49"
C17 0 1.04 0. 117 1.62 +0. 15° 1.820.22° 0.34£0.03"
C18 0 16. 22 +0. 96° 6.86 0. 59° 10. 42 +1. 15° 9.59 +1.28°
C18 1n-9 109. 2 +6. 41° 46.22 +2.71° 81.19 +5.33° 72.5 +4.74°
C18 3n6 7.68 +0. 667 2.03+0.09° 5.03 +0. 46° 3.47 0. 22¢
C20 0 5.24 +0. 38° 2.39+0.10° 3.20 +0.37° 3.24 £0.35°
C20 2n6 2.43+0.17° 0.96 0. 07° 1.70 £0.19° 0.98 +0. 08"
C20 3n6 2.21£0.12° 0.72 £0.04° 1.70 +£0.13° 0.63 £0.04°
C20 4n6AA 3.55 +0. 24° 3.41 +0.23° 5.51 +0.52° 9.85 +0.87°
C20 5n-3ERA 4.48 0. 29° 1.86 +0.08° 2.96 +0.10° 3.04 £0.19%
C22 4n6 1.38 +0.12° 3.00 +0. 20° 2.94+0.13° 0.89 +0. 13°
C22 5n-3 5.71 0. 41° 2.41+0.11° 3.20 +0.09" 2.35+0.11°
C22 6n-3DHA 123.91 7. 29° 10.59 +0. 85° 67.97 +4.28° 61.43 £4.92°
Unknowvn 2.17 +0.11 1.62 +0. 16 1.38 +0.08 1.52 0. 11
Totals 399. 4 +10. 282 133.61 +7.88° 260. 88 +8.19° 224.64 +7. 66°
SFA 94.04 £5. 16 44.37 £2. 44 63.58 +4. 25° 53.02 +4. 96¢
MUFA 151. 84 +8. 66° 62.64 +3.91° 104. 91 +6.17° 87. 46 +5. 55¢
n3 134.10 7. 92° 14.86 +1.01° 74.13 5. 02° 66. 82 +5. 60°
n-6 17.25 +1. 18° 10. 12 +0. 82° 16. 88 +1. 212 15.82 +1. 74
FUFA 151. 35 +8. 64° 24.98 £1.47° 91.01 +6.30° 82.64 +6. 75¢
AA /EPA 0.79 1.83 1.86 3.24
DHA /EPA 27.66 5. 69 22.96 20.21
n-3/n6 7.77 1.47 4.39 4.22




1015

6
3 SFA ( Saturated fatty FA ( 1)
acid) , , 3 SFA
(P<0.05), MUFA FUFA
7 ( 2, 1&CD SFA MUFA RU-
FA (P <0.05)
, SFA° MUFA , RUFA
MUFA (Monounsaturated fatty acid) 2 PUFA 3 AA
, , EPA DHA 3 , DHA
38. 02% '3 Cl6 1 RUFA
(P <0.05) ,
ylen) A&nCD (P> mSFA SMU&FA BPUEA
0. 05) , I&@D &N (P . 450
<0.05) 3 C18 1 5 a00f
, ci8 1 (P< 8 3%
0.05),  I&n@D A&nCD 28 ;(_’ '
gn 25
(P>0.05), 1&CGD (P < ,_,“_‘%20
0.05) ., C161 c18 1 ne\s
: g 100
FUFA (Polyunsaturated fatty acid) & S0
8 AR EPA DHA Beginning 1&GD A&nGD 1&nGD
3 [22—=241 A p 3 injection
ENEE S|
, 1&GD Different treated groups
(P >0.05), 1&NCD A&NGED
AA (P < 0.05) BT = AN 925 4 A 550 55 SRR (9 LI LB Ul (SFA
) ’ MUFA 1 PUFA & & 5 3 B4 Lo 3%
A&nD 1&nGD A& AA Fig. 1 Comparing with the levels of total lipids, SFA, MUFA and
1&NnCGD yAA PUFA in muscle of females at the beginning injection and 3 different
treated groups at the end of injection
&G AA,
AA, , 1&ED 4 BSFA SMU&FA @PUFA
=y
AA &N % 100
A&n@D AA , 2 90
° 80
JAA £l 70
: : , A&nCD AA g oo
53 S50t
I&n@ (P <0.05) AA - g wl
&g 30
, EPA b il
t
1 L g IO o
] 1] EFA .'H- 0
ﬁ Beginning 1&GD 1&nGD A&nGD
DHA ) ;3 injection
) ENGE R
! Different treated groups
DHA
B2 =450 75 9050 45 A (1) SFA MUFA 1 PUFA
2.3 GSI TENG 7 rh i & 43 & B S X B AL AR
3 Fig. 2 comparing with percentage (% total lipid) of SFA, MUFA

SFA MUFA RJ-

and PUFA in muscle of females at the beginning injection and

3 different treated groups at the end of injection
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BDHA

HAA NEPA

SNE b A E 4 & B Percentage of total lipids

Beginning [&GD 1&nGD A&nGD
injection
NG
Different treated groups
3 AA EPA  DHA

Fig 3 Camparingwith percentage (% total lipid) of AA, EPA and
DHA in muscle of famales at the beginning injection and 3 different
treated groups at the end of injection
FUFA DHA
EPA GSlI
RPRUFA DHA EPA GSI
, GSI
y =40.351e "™, r=
- 0.947(P <0.01,n=5); RUFA y =
16. 182 * ™, = -0.935(P <0.01,n
=5): DHA y =13.359¢ *
r=-0.952(P<0.01,n=5); EPA
y =4.3022e "™, r= - 0.882
(P <0.05,n=5)
DHA, EPA DHA

2.4

, 1&@D
, 1&n@D )
A&n@D

Lew = (Lwe - Lienw ) / Lue (1)
Lo = (Lwe- - Lisw - Lew) / Lue (2)
Lse = (Lwe - Laeno - Lew ) / Lwe (3)
“Lewm » Lwe

1&NnED

i Lignoo

(1) 2
(Lew )

(2)

Ly

9. 79%

34.68% L
Llew &
2 ,
(Leo ) 32. 49%
i Lagn A&NED

(3) 2

(Lw)

23. 04%

[19—21]

, 100

[1,7,11]

(Lean fish) ,

3.1

[20,21]

(Fat fish) *
) ;3 HIS

120 5n-3 22 6n-3,

[23]

n-3 FUFA

[24,25]
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SFA , , 3.2
, 3 :
) ,MUFA ,
C16 1 c18 1 : e
Henderson , (Ener-
Pérez, et al. gy content) (1 Hickman
el : 3000 ,
RUFA ) )
,AA EPA DHA el :
3 RURA (%] 3 ,
AA 9. 79%
(Eicosanoids) , ,
[27] EPA ’
AA [28] ,
JAA EPA , ,
[29] Fu- , [36]
ruita, et al. , ) )
) AA /EPA
0.7 ,  AA/EPA 0.46 rer sl : :
[30] 3
: : 3 , :
AA /EPA 0.7, 23% )
) ' , 2000
AA 3 , 1&GD ,
AA , 1&NnCD
A&n@D A&ND
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COM POSITION AND M ETABOL IZINGOFL IPIDSAND FATTY ACIDSINMUSCLEOF
FEM ALE ANGU ILLA JAPONICA DURING THE PERIOD OF ARTIFICIAL INDUCING
OVARIANMATURATION

LIU Ling, L1 Rong, ZHANG JieM ing, GJO Feng and ZHANG Teo

(Key Lab of Freswater Fish Gemplasn Resources and B iotechnology, M inistry of Agriculture Yangtze River Fisheries Research
Institute, Chinese Acadeny of Fisheries Sciences Jingzhou, 434000 China)

Abstract: This experiment adopted three methods ( 1&@D, 1&NA and A&n@D) to treat the fanales of Jgpanese eel. A fter
being treated, the biological data of female, which related with their gonadal development, were investigated and the chan-
ges of fatty acids in their muscle were measured by gas liquid chromatogrgphy. The pumpose of this study is try to discuss
the lipid conaumptions for gonadal development, basal metabolization and migration fuel during gpavning migration, as
well as the relationship betwveen gonadal development and fatty acids consumption in the period of artificial inducing gonad-
al maturation, in order to provide referenced foundation for future studieson artificial propagation in Jgpanese eel. The re-
alts indicated that the body weight of females came through a course of gradual dovnward trend before the 10 injection and
repid rise at the beginning of avning, which was called hydration, aswell as the lipids of muscle tissue were necessary
not only for gonadal development, but al® for basal metabolization and migration energies in Jgpanese eels during the
gavning migration. In this study, 17 fatty acidswere detected in muscle tissues of famales, including 7 SFA, 2 MUFA
and 8 PUFA. Among tham, therewere only o kindsof MUFA, but their total levelswere higher and reached at 38. 02
percent of total lipids Their consumptionswere related with gonadal development and basal metabolization, unrelated to
the energy for svimming. Among 8 RUFA, the changes of AA in three treated groupswere very fecial. It was a dynamic
course of accunulation and consumption in muscle tissue of Jgpanese eel during the period of experiment and the accumu-
lation was related with the svimming of fanales The more the fenales svam, the more AA was accumulated in muscle tis-
sues DHA levels of muscle tissues in Jgpanese eelswere the highest, its change was remarkably different betveen treated
groups and its level in control reached up  (123.91 +7.29) mg/g DMW, accounting for 32. 52 percent of total
lipids However, its level in 1&@D group dropped at (10.59 +0. 85) mg/gDMW at the end of experiment. Relativity ana-
lyses indicated that the relativities between GSI and the levels of total lipids, PFUFA, DHA and EPA were all shoved in
me extent negative relativities, but the closest factorwasDHA, r= - 0.952(P <0.01, n =5), themost distant onewas
EPA, r= - 0.882(P <0.05,n=5) . Therefore, itwas indicated that DHA was the most important fatty acid during the
period of gonadal development in Jgpanese eel. Analyzing for energy distribution considered that the lipid consumption for
basal metabolization (Lg, ) accounted for 34. 68% of total lipids, gonadal development (L, ) accounted for 32. 94% and
svimming energy (Ls:) accounted for 9. 79%. After finished pavning, the muscle of famaleswas al® reserved 23. 04%
of total lipids Therefore, it can be undoubted that Jgpanese eels not only can provide enough energy to finish the gavning
migration o far asover 2000 seamiles but also make the gonadal nomal development without intake any food.

Key words Lipids Fatty acids Mustle tissue; Gonadal development, Famale; Anguilla japonica



