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, 10 min, ,
, , Agilent-6890,
, 60 (28.544£3.05) g, Omegawax320 (30.0 mx0.32 mm,
(8.51+0.31) cm USA), FID 2]
220 [10] ’
1.3
SPSS13.0
(HSL,%)= X , ANOVA
100 Duncan’s P=0.05
(GSI, %)= / x100
(LC,%)= / x 2
100
(DM, %)= / 2.1
x100 !
1.2
, Folch
[, : 2:1, VIV) i 7.95% 5.31%, 0.12%
, 40 , 6.64%
, , 50.80%;
, , 47.31%;
(1:1, VIV) 20 50 mg/mL, 22.29% 55.16%,
2 mL 0.4 mol/L - 2.5
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b

Tab.1 Hepatosomatic index, gonadosomatic index, dry matter content, and lipid content of P.clarkii at each stage during
ovarian maturation

n=10; X +SD
Ovary development stage
Indicator I 11 I I\ \Y
Hepatopancreas
HSI 7.95+1.71° 7.79£1.06° 6.71+0.70° 6.78+0.64° 5.31£1.44°
/% Dry material 59.44+8.29% 52.08+8.98" 68.98+5.04° 50.80+4.45" 47.31£12.45°
/% Lipid content 73.43+5.57° 68.53+7.15% 74.49+3.78° 56.97+6.31° 68.69+9.63°
Ovary
GSI 0.12+0.06° 0.51£0.15% 1.09+0.19° 2.26+0.30° 6.64+1.53"
/% Dry material 22.29+1.37° 25.3542.50¢ 38.56+2.93° 51.71+1.82° 55.16+2.24°
/% Lipid content 35.22+2.40° 32.38+3.84° 41.90+2.23° 41.06+1.33° 41.83+2.50°
(P=0.05); ;

/

Note: Values in the same line with different superscript letters are significantly different ( P=0.05);

Tissue lipid content is the ratio of total lipid to tissue dry weight; tissue dry matter content is the ration of dry matter weight to tissue weight.
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) 74.49%, Cis:o Cig:1n7 ;
; Cis:2n6 , Cisans
, .3 (HUFA)
(P=0.05), C20:4n6(ARA)  Cop:5n3 (EPA) - Caz:6n3(DHA )
2.2 , (S SFA)
23 , (S MUFA)
(2. PUFA) ,
2 : (SHUFA) 3 (S n3PUFA)
Cieo Cieinr Ciso Cising, Cigiinr Cigane , > n6PUFA
Ci8:3n3, Cieo Cigimo  Cisane , ,
n6/n3PUFA R
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Tab.2 Fatty acid content in hepatopancreas of female P. clarkii at each stage during ovarian maturation
n=6; X £SD; %( , of total fatty acids)

Ovary development stage

Fatty acid

Ciso 1.02+0.65" 1.51+0.28° 0.78+0.14% 0.79+0.28" 0.50+0.22°
Cia:n7 0.55+0.41* 0.71£0.14° 0.37+0.09° 0.40+0.11% 0.43+0.22%
Ciso 0.63+0.38 0.79+0.18 0.44+0.07 0.68+0.39 0.57+0.39
Ciso 19.25+2.05% 20.83+1.16™ 21.77+1.48" 20.52+1.51% 17.85+0.53¢
Ci6:1n7 8.06+2.59° 11.80+1.35° 10.35+1.56% 9.52+0.99% 4.85+1.51°
Cimo 1.08+0.51 0.89:+0.24 0.68+0.19 0.710.53 1.01£0.86
Ciso 4.87+0.60 4.97+0.57 4.8740.64 4.39+0.60 5.38+2.02
Cis:no 29.72+7.26° 22.71+2.62° 29.08+1.30® 29.02+3.49% 33.82+5.76"
Cis:1n7 2.49+1.10 2.70+0.39 1.78+0.46 2.09+0.24 2.29+1.17
Cis.am6 16.74+2.16" 15.90+2.43° 19.92+1.6™ 19.49+1.00% 20.40+4.28°
Cis:an 3.56+1.47% 4.18+0.82° 2.16+0.43° 2.47+0.99* 2.65+1.28%
Ca0:1n7 0.53+0.05% 0.40+0.05° 0.44+0.10° 0.79+0.32° 0.73+0.35%
Ca0:4n6 1.56+0.48" 1.474£0.31° 0.78+0.26" 0.54+0.38° 0.85+0.51°
Cao:5n3 1.86+1.53" 2.78+0.79* 0.90+0.35° 0.82+0.46° 0.58+0.41°
Caridng 0.64+0.14* 0.36+0.15" 0.33+0.10° 0.54+0.25" 0.68+0.39°
Crrin3 0.71£0.41* 0.94+0.20° 0.46+0.09" 0.36+0.12° 0.38+0.15°
> SFA 26.85+2.78% 28.98+1.17° 28.54x1.74° 27.08+0.92% 25.31+1.95°
S MUFA 41.34+6.65 38.3122.60 42.02+1.91 41.83+2.67 42.11+3.41
S PUFA 25.06+2.43 25.6242.62 24.5442.40 24.22+1.54 25.56+2.56
> HUFA 4.76+2.43" 5.54+1.28° 2.47+0.69" 2.26+1.21° 2.50+1.46°
S n-3PUFA 6.12+1.35° 7.89+1.61° 3.52+0.80° 3.65+1.58° 3.62+1.82°
> n-6PUFA 18.94+1.91% 17.73+2.35° 21.02+1.75° 20.58+0.69™ 21.9443.42°
n-6/n-3 3.97% 2.34¢ 6.21" 6.27" 7.39°

(P=0.05); HUFA: (=20:3n); MUFA: ;
PUFA: (=18:2n); SFA:

Note: Values in the same line with different superscript letters are significantly different ( P=<0.05);
HUFA, highly unsaturated fatty acid(=20:3n); MUFA, monounsaturated fatty acid; PUFA, polyunsaturated fatty(=18:2n); SFA, satu-
rated fatty acid .
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b

, EPA :
Cieo Cisin7 Ciso Cisings Cisiin7 Cisiane Cisgiangs ARA  EPA , 2 HUFA
ARA  EPA, , 2 ; , n6/n3PUFA
; Cis:in7 Ciso , , 4.04
Cis:3n3 , 3
5 Cisine ;
3 HUFA: ARA EPA DHA 3.1
, 2 SFA ,
; > MUFA > PUFA 0.12% 6.64%,
; > HUFA ; > n3PUFA 22.29% 55.16%, 25
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Tab. 3 Fatty acid content in ovary of female P. clarkii at each stage during ovarian maturation
n=6; X £SD; % ( , of total fatty acids)

Ovary development stage

Fatty acid
Ciao 0.43+0.17° 0.56+0.15° 0.58+0.1° 0.86+0.53" 0.49+0.10°
Ciso 0.44+0.15° 0.47+0.09° 0.41+0.04° 1.47+1.15° 0.56+0.14°
Cle0 15.73+3.15% 14.69+1.78° 17.10£0.7% 16.87+1.32% 18.26+1.32°
Ci6:1n7 8.21+1.59° 7.96+1.47° 10.73+1.73* 8.37+1.84° 7.82+2.4°
Ci7o 0.57+0.2% 0.70+0.1° 0.44+0.07° 0.95+0.48" 0.38+0.10°
Cio:md 0.43+0.11° 0.51+0.07° 0.43+0.03° 1.14+0.91* 0.56+0.29"
Ciso 3.7+1.14° 5.97+0.07° 4.14+0.32° 3.71£1.12° 2.57+0.38¢
Cis:ino 30.23+2.01° 31.1342.34° 33.3+0.83° 24.65+6.48" 32.4142.69°
Cis:1n7 2.35+0.36" 2.57+0.49" 1.73+0.19° 2.66+0.94° 1.55+0.19°
Cisame 14.17+£2.02¢ 12.5740.86¢ 16.64+0.61° 18.64+3.44° 22.61+1.84°
Cisans 3.73£1.55° 3.37+0.42° 2.42+0.22° 5.39+3.36" 2.91+0.45°
Ca0:1n7 0.53+0.06° 0.57+0.06" 0.41+0.05" 0.31£0.11° 0.73+£0.31*
Ca0:2n6 0.69+0.15* 0.66+0.09* 0.48+0.04° 0.62+0.03" 0.59+0.05%
Ca0:4n6 6.76£1.95" 4.55+0.82° 2.97+0.55% 3.29+0.37% 1.83+0.54¢
Ca0:5n3 7.24+0.86° 8.00+1.56" 4.49+0.83° 4.12+0.62° 2.34+0.42¢
Caz6m3 1.05+0.3° 1.47+0.24* 0.63+0.11° 0.84+0.40° 0.54+0.17¢
> SFA 20.86+1.55 22.38+1.79 22.67+0.78 23.87+0.62 22.25+1.46
> MUFA 41.31£2.02° 42.2342.49° 46.17+1.85° 35.96+2.25° 42.51+1.70°
S PUFA 33.60+2.36* 30.61+2.67% 27.64+1.58° 32.89+2.38" 30.82+2.30™
S HUFA 15.01£2.61° 14.01£2.31° 8.10+1.41° 8.25+0.81° 4.70+£0.17¢
> n-3PUFA 11.98+1.40% 12.83+2.04* 7.54+1.07¢ 10.35+1.83° 5.794+0.94¢
> n-6PUFA 21.62+2.16° 17.78+1.50° 20.09+0.65" 22.54+2.69™ 25.04+1.75"
n-6/n-3 1.83¢ 1.41¢ 2.70° 2.53° 4.42°
: (P=0.05); HUFA: (=20:3n); MUFA: ;
PUFA: (=18:2n); SFA:

Note: Values in the same row with different superscript letters are significantly different ( P=0.05);

HUFA , highly unsaturated fatty acid(=20:3n); MUFA, monounsaturated fatty acid; PUFA, polyunsaturated fatty(=18:2n); SFA,

saturated fatty acid.
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Lipid content and fatty acid composition in hepatopancreas and ova-
ries of Procambrus clarkii during ovarian maturation

CHEN Jinmin', WEI Hua', SHEN Hong”, CHENG Yongxu', GONG Leilei’

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2. Shanghai Development Institute of
Coastal Wetland Bioresources, Shanghai 202179,China; 3. Chongming Fishery Technical Extension Center, Shanghai 202150, China)

Abstract: Procambrus clarkii has become a popular crustacean species for aquaculture in China, and more studies are
required on the nutritional requirements of the broodstock during maturation to improve broodstock and egg quality.
Lipid is an important nutrient for growth of crustaceans not only as energy sources but also as essential nutrient. Hepa-
topancreas is regarded as a major lipid storage and processing organ in crustaceans. To clarify the variation of the lipid
content and fatty acid composition during ovarian maturation (five stages divided), lipid content and fatty acid compo-
sition in hepatopancreas and ovary of Procambrus clarkii were determined at each stage during ovarian maturation. The
results indicated that: (1) During ovarian maturation, the gonadosomatic index (GSI) increased dramatically from
0.12% to 6.64%, while the hepatopancreas index (HSI) decreased from 7.95% to 5.31%. (2) Although the dry matter
content (%) in ovaries increased from 22.29% to 55.16% between stages 1 and V, a significant increase in the levels
of lipid content in dry matter was only observed from stage II(32.38%) to stage I11(41.90%). (3) In hepatopancreas,
Ci6:0,Ci6:107> Ci8:0o Cig:1n> Cig:in7, Cisione and Cig3n; Were the principal fatty acid (FA). Compared to hepatopancreas,
ovaries also contained high Cyg.446 and Csg.5p3 proportions. Among the principal fatty acid, Cys., Cig:1n9 and Cig.ng ac-
counted for a large proportion. (4) During ovarian maturation, Cy.4n6, Coo:5n3 and Cpo.e,3 decreased significantly, while
Cis.2n6 increased continuously. These results suggest that lipids in hepatopancreas may be transferred to the ovary of
P.clarkii during maturation. The accumulation of nutrients accorded to appropriate proportions at post-stages of ovarian
maturation. Cig.,,¢ may play a more vital role during the ovarian and embryonic development compared to highly un-
saturated fatty acid.[Journal of Fishery Sciences of China, 2010, 17(6): 1278—1284]

Key words: Procambrus clarkia; ovarian maturation; lipid content; lipid acid

Corresponding author: WEI Hua. E-mail: hwei@shou.edu.cn



