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Effects of increasing dietary vitamin C on serum lysozyme activity
and antioxidant ability of tissues in Pampus argenteus

PENG Shiming, SHI Zhaohong, GAO Quanxin, YIN Fei, SUN Peng, WANG Jiangang
(East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China)

Abstract: This study investigated the effects of increasing dietary vitamin C on serum lysozyme activity and antioxidant ability of tis-
sues in silver pomfret ( Pampus argenteus). The basal practical diet was formulated with fish meal and shrimp meal as protein sources,
and fish oil as lipid source. There were three experimental diets containing ascorbic acid 104.21 mg-kg™' (C1), 455.33 mg-kg™'
(C2) and 800.54 mg-kg ™' (C3) respectively, and triplicate feeding by every diet group to the juvenile with initial average weight
(6.18 £0.15) g for 9 weeks. The results show that serum lysozyme activity increases with the increase of dietary vitamin C, and lyso-
zyme activity of C3 diet group is significantly higher than those of C1 and C2 diet groups (P <0.05). The superoxide dismutase
(SOD) activities significantly increase with the increasing vitamin C supplementation (P <0.05), but the degree of influence is dif-
ferent in various tissues. High dietary vitamin C also significantly promotes the total antioxidant ability ( T-AOC) of tissues (P <
0.05). Vitamin C concentrations in liver and muscle significantly improve with increasing vitamin C supplementation, while the mal-
onaldehyde (MDA) contents of tissues significantly reduce with the increase of dietary vitamin C. In conclusion, increasing dietary vi-
tamin C ( >455.33 mg-kg™") can significantly improve the serum lysozyme activity and tissue antioxidant ability, and reduce the tis-

sue lipid peroxidation of silver pomfret.
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Tab.1 Composition of the control diet

TRVRHE B RN g kg™ TRVRHE B 5= i

diet composition content diet composition content
41§53 fish meal® 690 %i iﬂfﬁfyti%)) proximate composi-
HFHS shrimp meal” 60 HEH/% crude protein 46.53
£a 3 fish oil 60 MAEHE/% crude fat 12.37
R FEAYEZE carboxymethyl cellulose 15 K4/ % ash 11.26
a-VEH) a-starch 135 #:rEFE C/mg-kg ™ ascorbic acid 104. 21
BA YA vitamin premixd 20
4 YR mineral premix® 20

H: oo WBEEAGYD, NBIT9%, KIF13% ; b IFK&EEE 4%, JENT 8%, K3 T% ; o FFKEAHN; d EAEEE (mgkg™' )R
WUEE400, fHER 150, ZER4544, K20, FEK B6 12, AAFK K10, fAEB10, FEXAT.3, RS, £WE1, #4EE
D; 0.06, i3 B, 0.02, 4E4E%K C 100, 44K E35; e AT W (mg B mg-kg™" ) AR 44 (KH,P0, )22 g, B (Fe-
S0, 7H,0)1.0 g, Bilg%%(ZnS0, TH,0)0.13 g, Hik%E (MnSO, -4H,0)52.8 mg, B4 (CuSO, -5H,0)12 mg, B4 (CoSO, -

7TH,0)2 mg, BALA(KI)2 mg

Note: a. fish meal contain protein 62% , fat 9% , ash 13% ; b. shrimp meal contain protein 44% , fat 8% , ash 7% ; c. diet adhesive; d. vita-
min premix (mg+kg~!) contain inositol 400, nicotinic acid 150, calcium pantothenate 44, lactochrome 20, vitamin B6 12, vitamin K 10,
vitamin Bl 10, vitamin A 7.3, folic acid 5, biotin 1, vitamin D3 0.06, vitamin B12 0.02, vitamin C 100, vitamin E 35; e. mineral
premix (mg or mg-kg ') contain KH,PO, 22 g, FeSO, -7H,0 1.0 g, ZnSO, -7H,0 0. 13 g, MnSO, 4H,0 52.8 mg, CuSO, -5H,0 12

mg, CoSO,+7H,0 2 mg, KI2 mg
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Fig. 1 Effects of increasing dietary V on the serum

lysozyme activity in silver pomfret
Columns with different superscripts are significantly different

(P <0.05). The same case in the following figures.

LR Ve B H 800. 54 mg-kg ' (C3 41) B
MBEFEAEBEEERE B EENTRBH(P<
0.05)
2.2 NALHRENEENHRIE

ki R KPR Ve —ERE IR TR
FAALH SOD i, {H Ve XFRFHLH SOD i
M IRE A TZER (£ 2) . C2 4liMmyE SOD i& &
EEHT C1Y(P<0.05), ifi, TENLASHFAEHLS
b SOD JEMFE C2 415 C1 Azt TR =ML R (P
>0.05), I 5WLAH SOD iEH7E C3 5 C2 A
YIRA REMZER(P>0.05), HEMMEAHAL S C3
2 SOD 1E M BE R T C2 4H(P <0.05) , e hniakt
VRSB B ERR TRBLHLN T-
AOC(F2), M. WIAFMIFAEH T-AOC 75kt
AT, C2 45 C3 4 T-AOC B ERT Cl
4 (P<0.05), {HC3 45 C2 48] &4 41+ T-A0C
Bt RFIH BEHER(P>0.05),

F2 WMERS Ve RES R AR BRI LTS M B S L IR (X £ SE)
Tab.2 Effects of increasing dietary V. on the tissue SOD activities and T-AOC in silver pomfret

e ALY EEIENE SOD activity EHELEE S T-AOC
diets I3%/U-mL™! WLA/U-mg 'prot  JFAE/U-mg 'prot  If{E/U-mL™" HLA/U-mg 'prot JiFAE/U-mg " prot
serum muscle liver serum muscle liver
C1 78.25 +6.41° 35.04 +0.21° 371.24 +18.47*  5.61 +0.20° 0.32 +0. 03" 5.86 +0.19*
C2  109.83 £4.70" 38.37 £2. 12* 434,76 +12.93*  8.08 +0. 65" 0.89 +0.03" 8.58 +0. 18"
C3  127.69 £4.47" 41.30 0. 68" 547.04 +22.48"  8.55 +0. 40" 0.95 +0.03" 9.15 +0.23"

. F—FIARRR R FERR 2R 2% (P <0.05)

Note: Different superscript letters within each column represent significant difference (P <0.05).
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Fig. 2 Effects of increasing dietary V. on the liver (A) and muscle (B) V. contents in silver pomfret
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Fig.3 Effects of increasing dietary V on the liver (A) and muscle (B) MDA contents in silver pomfret
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