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Tab. 1 Formulation and proximate composition of experimental diet (% dry weight)

S Tem Diet Diat2 Diets Diet4
1Ak} Kl Ingredient of experimental diet
I HISoybean meal 20.00 20.00 20.00 —
SEFfFRapeseed meal 11.15 11.15 11.15 —
4 K Wheat gluten 2.00 2.00 2.00 —
4 ¥ Fish meal 18.00 18.00 18.00 —
¥ Meat meal 6.00 6.00 6.00 —
[ %) Wheat flour 14.00 13.87 13.74 —
WL R B Fy Brewer’s yeast 4.00 4.00 4.00 —
586 Squid meal 8.00 8.00 8.00 —
Y FFR B Vitamin premix| 0.60 0.60 0.60 —
) 5 TR £ Mineral premix2 1.20 1.20 1.20 —
IR — 2 F5Ca(H,PO,), 2.00 2.00 2.00 —
S ALAERK Choline chloride (50%) 0.40 0.40 0.40 —
JULEE Inositol 0.30 0.30 0.30 —
YA 2 C Vitamin C (35%) 0.15 0.15 0.15 —
WEE Lecithin 2.00 2.00 2.00 —
¥ it Lard 2.00 2.00 2.00 —
Bk Salt 0.20 0.20 0.20 —
1 )i Fish oil 4.00 4.00 4.00 —
K. Soybean oil 2.00 2.00 2.00 —
2l Rapeseed oil 2.00 2.00 2.00 —
1R % Astaxanthin (10%) 0 0.13 0.26 —
E 7t il 3 Proximate composition
F4) )5 Dry matter 90.66 89.96 90.82 95.07
¥ (A Crud protein 42.49 42.18 42.43 41.58
F W Crud lipid 15.97 16.05 16.11 12.91
HK 53 Ash 9.85 9.77 9.79 10.40
A% | K Carotenoid (mg/kg) 16.92 160.27 326.10 55.90
R 75 2 Astaxanthin (mg/kg) 0 94.55 232.62 0

VR TR RN 1 kelalkl & 454 FA, 62500 TU; 4E2E 2 D,, 15000 1U; 464 %E, 1.75 g; 42E K, 35.4 mg; 462E 2B, 100 mg;
H4 KB, 150 mg; 4E4E EB,, 150 mg; 4425 B,, 0.2 mg; AEWEK, 4 mg; D-IZ R4S, 250 mg; &, 25 mg; MEEIZ, 300 mg; 48423 C,
700 mg; = B WIH FUREL: 1 ke k& FeSO, H,0, 200 mg; CuSO,-5H,0, 96 mg; ZnSO, -H,0, 360 mg; MnSO, -H,0, 120 mg;
MgS0,-H,0, 240 mg; KH,PO,, 4.2 g; NaH,PO,, 0.5 g; KI, 5.4 mg; CoCl,-6H,0, 2.1 mg; Na,SeOs, 3 mg; “— ¥l # i b & AL RHEC 77 5

Lol AUE, RN

Note: " Vitamin premix (per kg diet ): vitamin A, 62500 IU; vitamin D5, 15000 IU; vitamin E, 1.75 g; vitamin K3, 35.4 mg; vitamin B,
100 mg; vitamin B,, 150 mg; vitamin Bg, 150 mg; vitamin B;,, 0.2 mg; biotin, 4 mg; D-calcium pantothenate, 250 mg; folic acid, 25 mg;
nicotinamide, 300 mg; vitamin C, 700 mg. * Mineral premix (per kg diet): FeSO4-H,0, 200 mg; CuSO,4-5H,0, 96 mg; ZnSO,4-H,0, 360 mg;
MnSO,4-H,0, 120 mg; MgSO,-H,0, 240 mg; KH,PO,, 4.2 g; NaH,PO,, 0.5 g; KI, 5.4 mg; CoCl, 6H,0, 2.1 mg; Na,SeO3, 3 mg; “—" The
formulation of commercial fattening feed is a trade secret, and failed to show
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Fig. 1 Measure points of carapace L *a*b values of adult female

E. sinensis
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Fig. 2 Effects of dietary supplementation of astaxanthin on
hepatopancreas (a) and (b) gonadal development of adult female E.
sinensis
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Tab. 2 Effects of dietary supplementation of astaxanthin on tissue carotenoid content and L *a*b value of adult female E. sinensis

A fem Die Diet2 Diet3 Diats
P i Gonad
MIEIHHE | FTotal carotenoid (mg/kg) 290.90+14.26" 373.12+15.58" 410.01+15.37° 238.35+10.60°
LAEL value 68.07+0.98" 54.57+0.73" 53.92+0.42° 66.65+0.81°
aftia value 20.92+0.65° 25.03+0.50" 25.17+1.01° 20.92+0.63°
biib value 40.08+0.64" 21.59+0.86" 19.64+0.67° 37.94+1.36"
JiF g iR Hepatopancreas
B [ ETotal carotenoid (mg/kg) 76.0448.12° 159.26+18.51° 176.42+16.58" 67.63+5.40°
LIAL value 52.52+3.32 44.3542.63 48.16+2.64 52.53+3.01
aftia value 7.56+0.39" 9.41+0.65" 9.42+0.39" 8.22+0.67"
bfEb value 16.84+1.12 17.92+1.40 16.35+1.17 17.62+1.60
3L F Carapace
RIS E Total carotenoid (mg/kg) 61.79+1.51° 108.12+0.78" 123.28+9.90" 76.23+5.90°
LIAL value 53.20+1.38 55.86+1.39 55.69+1.34 57.41+1.73
afta value 16.5240.59° 19.52+0.41° 19.70+0.47° 18.37+0.54"
bEb value 29.34+0.94° 33.66+0.94" 32.54+1.17" 32.84+1.20°

T FATEE AN S A BEROR 2 7 B3 (P<0.05); TH

Note: The different superscript letters in the same line indicated significant differences (P<0.05); the same applies below

F 3 ARPENE RRIK X AR A A 1 E IR IR ARAU R

Tab. 3 Effects of dietary supplementation of astaxanthin on serum antioxidant indices of adult female E. sinensis

A tem Diet Diets Diet2 Diats
ABEALY) B AL EESOD (U/L) 39.40+1.00 37.59+1.59 40.59+1.11 37.72+1.88
I ot ALY GSH-Px (U/mL) 23.03+0.99 21.63+0.35 22.80+0.81 23.43+0.98
W E LA EEPOD (U/mL) 63.20+1.62" 53.112.65° 47.97+1.80° 46.5942.13°
TEAEBECAT (U/mL) 1.17£0.16° 2.63+0.09° 1.99+0.05" 2.64+0.14"
B E R IR BEGR (U/L) 59.17+2.63" 52.73+2.41% 47.59+3.86° 64.31+2.88"
FLER M Z MLDH (U/L) 72.6344.67" 57.604.69° 74.10+6.87% 88.10+4.41°
BPUEALRE I T-AOC (U/mL) 8.05+0.32" 7.66+0.29" 7.72+0.35° 8.86+0.48"
FLERLD (mmol/L) 10.46+0.17° 11.62+0.41% 12.40+£0.51° 13.00+0.30"
7§ ~ MDA (nmol/mL) 6.19+0.18" 5.34+0.22" 5.57+0.32% 6.25+0.14"
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Tab. 4 Effects of dietary supplementation of astaxanthin on hepatopancreatic antioxidant indices of adult female E. sinensis

AL AL EESOD (U/mgprot) 6.04+0.27" 4.22+0.38" 5.50+0.21" 4.43£0.20°
B H ki AL EEGSH-Px (U/gprot) 50.88+2.58" 34.02+4.08° 39.22+2.01° 42.09+1.75°
T EAEFPOD (U/mgprot) 6.69+0.38 6.05+0.80 6.56+0.40 6.87+0.68
B H BT R BEGR (U/gprot) 7.75£0.45° 3.93£0.57° 4.33+0.65" 3.5940.61
MPUEALRE /I T-AOC (U/mgprot) 2.44%0.12° 1.670.13° 2.31+0.08" 1.8120.10°
FLERLD (mmol/g) 0.27+0.02 0.22+0.03 0.23+0.00 0.24+0.01
N MDA (nmol/mgprot) 1.99+0.13 1.18+0.11 1.43+0.11 1.66+0.07

RS AR PARE RIRINIK X AR A RE S A HE AR RSN

Tab. 5 Effects of dietary supplementation of astaxanthin on immune indices of adult female E. sinensis

— — — —
o rkH (YY) kL3 r kL4
JH Ttem Diet 1 Diet 2 Diet 3 Diet 4
175 Serum
TR MR EEACP (U/100mL) 3.1740.16° 7.85+0.68" 3.28+0.19" 2.50+0.25°
B BERRBEALP (U/L) 191.70+£6.4® 192.30+£5.0° 173.90+£9.2° 207.40+8.8"
Y- EBEE R y-GT (U/L) 13.30+1.35° 17.9042.5" 19.60+1.1° 22.7043.6°
I3 & I He (mg/mL) 57.14+1.90" 66.12+£2.41° 56.46+1.33" 61.03+1.81°
& L EPO (U/mgprot) 19.04+0.56 16.44+0.81 18.07+0.79 18.58+0.68
—% A ENO (umol/L) 10.83+1.30° 33.70+1.56" 35.33+3.03" 42.2043 44"
JFJE i Hepatopancreas
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EFFECTS OF DIETARY SUPPLEMENTATION OF SYNTHETIC ASTAXANTHIN
ON OVARIAN DEVELOPMENT, COLORATION AND ANTIOXIDANT
CAPACITY OF ADULT FEMALE CHINESE MITTEN CRAB,
ERIOCHEIR SINENSIS

MA Nan', LONG Xiao-Wen', ZHAO Lei', CHANG Guo-Liang’, WU Xu-Gan" and CHENG Yong-Xu"’

(1. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture, Shanghai Ocean University, Shanghai
201306, China; 2. Collaborative Innovation Center of Aquatic Animal Breeding Center Certificated by Shanghai Municipal
Education Commission, Shanghai Ocean University, Shanghai 201306, China; 3. Jiangsu Engineering Laboratory for
Characteristic Aquatic Species Breeding, Huaiyin Normal University, Huai’an 223300, China)

Abstract: To investigate the effects of dietary supplementation of synthetic astaxanthin on ovarian development, colora-
tion and antioxidant capacity of adult female Chinese mitten crab (Eriocheir sinensis), three isonitrogenous and isoli-
pidic fattening diets with 42% crude protein and 16% crude lipid were formulated by adding 0, 130 and 260 mg/kg syn-
thetic astaxanthin (named as Diet 1, Diet 2, and Diet 3, respectively), and commercial fattening diet was used (named as
Diet 4). Each diet was fed to triplicate tanks with 12 female crabs per tank for 60-day fattening. The results showed that
dietary supplementation of synthetic astaxanthin had no significant effect on the hepatosomatic index (HS/) and gon-
adosomatic index (GSI) of adult female E. sinensis (P>0.05). Diet 3 treatment had the highest contents of carotenoid
and redness value (a), and Diet 1 group had the highest lightness value (L) and yellow value (b) in the ovaries. The
highest and the lowest b value of carapace were found in Diet 2 and Diet 1 treatments, respectively (P<0.05). Diet 1
group had the highest activity of peroxidase (POD) in the serum. The activities of catalase (CAT), glutathione re-
ductase (GR), lactic dehydrogenase (LDH), total antioxidant capacity (T-AOC) and the contents of malondialdehyde
(MDA) and lactic acid (LD) in serum from Diet 4 group were significantly higher than those of other groups (P<0.05).
The highest and lowest activities of superoxide dismutase (SOD), T-AOC, glutathione peroxidase (GSH-Px) and GR in
hepatopancreas were found in Diet 1 treatment and Diet 2 treatment, respectively (P<0.05). The activity of acid phos-
phatase (ACP) and hemocyanin (Hc) content in the serum from Diet 2 treatment were signifi-cantly higher than those of
other treatments (P<0.05). The highest activities of alkaline phosphatase (ALP) and y-glutamyl transpeptidase (y-GT),
and nitric oxide (NO) content were found in Diet 4 treatment. The highest activities of ACP, ALP and y-GT in the hep-
atopancreas were shown in Diet 1 group. In conclusion, dietary supplementation of synthetic astaxanthin did not signi-
ficantly affect the ovarian development of adult female crabs, but could enhance content of carotenoid, coloration and
antioxidant capacity. These results suggest that the appropriate content of synthetic astaxanthin in the fattening diet is
90 mg/kg for female E. sinensis.
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