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Abstract: A feeding experiment was conducted to determine the effects of dietary glutathione ( GSH) on
growth performance, antioxidant indexes and lipid peroxide content of hepatopancreas in Litopenaeus
vannamei. The shrimp, initially weighing about 1. 12 g, were fed a control diet (G,) and five treatment
diets supplemented with 60, 120, 180, 240 and 300 mg - kg ™' GSH (Gg,, Gis, Giso, Gayp and Gy )
respectively. After a 8-week feeding trial, the results showed that, with the increasing of dietary GSH level,
weight gain rate (WGR ) of the shrimp increased, reaching the highest level at G, then significantly
decreased at a higher level (P <0.05). Feed conversion efficiency (FCE) increased significantly with the
dietary GSH level increasing, reaching the hightest at G,,,. The shrimp survival rate of experimental groups
significantly increased in comparison with that of control. Dietary GSH had a significantly effect on the
activity of antioxidant enzymes in hepatopancreas: the activity of GR at G, and G,,,, SOD at G,,,, Gy, and
Gy, GSH — PX at G5, Gy and G,,, were significantly higher than that of control (P <0.05). The
content of GSH and the total antioxidant ability ( T-AOC) in hepatopancreas showed a dose-dependent
relationship with dietary GSH level, 8. 93% —52. 57% and 3. 02% — 37. 03% being increased of
experimental groups compared with control. With dietary GSH increasing, ROS level in hepatopancreas
tends to decrease, showing significant decrease at Group G,,, and G,y (P <0.05), MDA content of each
experimental groups was significantly lower than that of control (P <0.05). Dietary GSH significantly
improved anti-O, ~ ability of group Gy, G and G,y (P <0.05). The results of this study suggested that
dietary GSH might help to improve growth performance, raise antioxidant indexes, and decrease lipid
peroxide content in hepatopancreas of Litopenaeus vannamei.
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Tab.1 Formulation and nutrition composition of the basal diet %

JiiA% ingredient 4 & content J§iAfr ingredient 4 & content
75 1 casein 32.5 JH & & cholesterol 1.0
BA ¢ gelatin 8.0 o — 4R o —cellulose 3.0
T KIER corn starch 22.4 %5437 binder 1.5
£ fish oil 6.5 P AL antioxidant 0.1
13 % sepia meal 2.0 4 1) vitamin premix’ 5.0
K G BENE (50% ) soybean lecithin 2.0 H4% 2) mineral premix? 15.0

FALREK (50% ) choline chloride 1.0
B4 nutrition composition

# B H crude protein 36.52 H K4y crude ash 8.71

HENE T crude lipid 7.87

GSH (mg - kg™!) 26.41

1) 8 1 kg ZHEBRAES: V., 1600000 TU; Vy, 80000 IU; VE, 4 000 IU; VK, 400 IU; VB, , 1200 IU; VB,, 1200 IU; VB,
2000 IU; 218, 3 000 IU; 4R, 6 000 IU; 4453, 40 1U; 1R ,400 IU; VB,,, 2 g; HLEE, 6 000 IU ; VC, 20 000 IU, ¥4 ) 861.12
g, 2) 5 kg BEAHHWIRR & Ca(H,PO,) + H,0, 265.11 g; Jisk CaCl,,253.24 g; NaCl, 59.34 g; KCl, 114.54 g; MgSO, - 7H,0,
146.08 g; CuSQ, - 5H,0, 0.84 g; FeSO, - 7H,0, 4.95 g; ZnSO, - 7H,0 , 3.67 g; MnSO, - H,0, 5.16 g; KI , 0.008 g; CoCl, -
H,0, 0.053 2 g; Na,SeO,, 0.006 6 g; Phr ¥} 239.27 g

Notes:1) Vitamin mix( - kg~'): V,, 1 600 000 IU; Vy,, 80 000 IU; VE, 4 000 IU; VK, , 400 IU; VB, , 1 200 IU; VB,, 1 200 IU;
VB, 2 000 IU; pantothenic , 3 000 IU; niacin, 6 000 IU; biotin , 40 IU; folic acid 400 IU; VB, , 2 g; inositol, 6 000 IU ; V,20 000 IU,
zeolite 861.12 g. 2) Mineral premix( - kg ') ; Ca(H,PO,) + H,0, 265.11 g; CaCl,, 253.24 g; NaCl, 59.34 g; KCl,114.54 g; MgSO,
- 7H,0, 146.08 g; CuSO, - 5H,0, 0.84 g; FeSO, - 7H,0, 4.95 g; ZnSO, - TH,0 , 3.67 g; MnSO, - H,0, 5.16 g; KI,0.008 g;

CoCl, - H,0,0.053 2 g; Na,SeO,, 0.006 6 g; zeolite 239.27 g
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Tab.2 The growth performance of Litopenaeus vannamei for 8 weeks

wail WHE(g) YR ikE(g) WEE(%) EREER (%) BIEHR(% )
group initial weight final weight WGR FCE survival rate
G, 1.12 +0.01 4.29 +0.34 277.47 +38.63" 38.91 £0.08" 68.34 +3.33*
Gg 1.13 £0.06 4.54+£0.25 303.40 +20.44% 43,03 +£0.12% 74.17 +5.69°
Gy 1.12 £0.02 5.30 £0.06 372.05 +£9.58° 46.51 £0. 11" 90.00 +3. 85¢
Gigo 1.13 +£0.08 5.49 +0.05 387.31 +8.63° 53.19 £0.08% 85.00 +1.93%
Gy 1.11 £0.02 4.71 +0.43 323.22 +39.13° 63.29 £0.04° 83.33 £2.72°
Gy 1.13 £0.09 4.82+0.30 325.82 +25.98° 59.17 £0. 10% 81.67 £2.31°

1) R % (% ) FCE = i < 100/ 8 & ;2) RPPREE ERARERR2R B2 (P <0.05)
Notes; 1) FCE = weight gain x 100/feed consumption ; 2) values in each column with different letters are significantly different (P <0.05)

2.2 ABHARETFHAELEEN.GSHEE
MmEmEkae

BEE kL GSH YR EEM L, FLAATEXT AR JiF
AR GR.SOD.GSH - PX ¥ /7 .GSH §&FI T -
AOC K PEAR BRI ERENBE, BFNTE G

Gig0Gop G Fll G /KR B B2 1, HF B & T/ T X
FRZH(P <0.05) (£ 3), Horb, fFEE SOD & 7
1 GSH S 27 Gy A A EF , HEXRAER
ABEP>0.05),

#3 KL IFAFEERRE S GR,.SOD.GSH -PX,GSH j&§H#1 T - AOC 7K F
Tab.3 GR,SOD,GSH -PX,GSH and T — AOC levels in hepatopancreas of experimental shrimp

A5 GR SOD GSH -PX GSH T - AOC
group (U - g lprot) (U - mg~!prot) (U - mg~!prot) (mg « g 'prot) (U - mg~!prot)
G, 2.94 +0.86* 22.91 +7.31% 7.16 £1.21* 31.46 +2.09* 7.94 +1.55%
Gio 4.55 £0.88° 32.85 +5.65% 9.23 £1.96® 48.00 +£4.03¢ 8.18 +1.65®
Gy 4.91 +0.98° 43.54 +3.87° 14.32 +2.72°¢ 43.94 +6.71% 9.19 +1.10%
Gigo 3.65+£1.22% 66.70 +6.76° 12.24 £2.56% 41.25 +4.41%% 9.91 £2.07®
Guo 4.15 £0.67® 22.81 +7.22° 13.76 £4.42° 34.27 £5.71%® 10.88 +1.54°
G0 2.87 +0.55% 39.51 +7.32% 6.82 +1.86% 37.71 +5.00™° 8.20 +1.93®

T P BUE AR R RS 1 22 53 2 (P <0.05)

Notes: values in each column with different letters are significantly different (P <0.05)

2.3 REMAHRBRPEEBEE MBEHEFM
EREELYESE

FLANESTERIT R AR ROS & & & 1Akt GSH
TERNARENTREETE,TE Gyl Gy HB E

x4 REFEREEHE.f O, /1 MDA £ 8
Tab.4 Oxygen radicals,anti — O, ~ ability and MDA

content in hepatopancreas of experimental shrimp

" 4151 ROS bio.- MDA~

F%{EE(P <0-05) J’f Gaméﬂlﬁﬁﬂr%,@'ﬁﬂﬂ‘ﬁﬁ group (U-mL™1) i S2 (nmj;o-t)mg
HEFABE(P>0.05) (FR4) o JLNEX I Gy,  265.71£23.91% 1.00+0.66°  0.54 +0.083°
JRAR$T O, " fE 1 MR AL GSH IEM A B E L FH G  240.44 £22.30™ 1.23 £0.48%  0.44 +0.050°
JEREM M 7E G, AR B HEE (P <0.05), 5§ Gip  252.87£10.31° 1.800.68°  0.35+0.082%
N = Gz  215.54 £14.67° 2.36+1.02¢  0.38£0.066,,
Xd‘lﬂ\ﬁéﬂ*ﬁ [:E ’ ﬁgﬁgﬂxﬂ‘ﬂﬂ?ﬂﬁ%m MDA ﬁiﬁ (}240 189.50 +14.912 2.25 4+ 122d 0.35 i0066ab
ERAR L TE Gy HR B BfR (P <0.05) Gyp  267.93+9.67% 1.51£0.70™  0.31 £0.033°

3 g

3.1 GSH 3 FL44iE xR 4 < 1 A B % i
SRR EAKTE , E—E R E L B

I : BRI R SR A2 R B (P <0.05)

Notes:

values in each column with different letters are

significantly different (P <0.05)
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