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Effect of dietary vitamin E on lipid content and hepatic antioxidant
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Abstract: A feeding experiment was conducted to evaluate the effects of dietary vitamin E levels on lipid

content and hepatic antioxidant enzyme activity of juvenile black seabream Acanthopagrus schlegeli fed diets
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containing oxidized oil. Five diets were formulated utilizing fish meal, squid meal and soybean meal as dietary
protein source, and fish oil (which was oxidized to peroxide value POV of 45 meq/kg oil) as dietary lipid
source. The addition of a-tocopheryl acetate ( purity: 50% ) is 0 mg/kg, 100 mg/kg, 300 mg/kg, 700 mg/kg
and 1 500 mg/kg dry diet respectively. Juvenile black seabream with an initial weight 18.7 g, were fed test
diets to apparent satiation twice a day lasting for 9 weeks. Significant( P <0.05) inter-treatment differences in
whole body fat content were found, but no differences in liver and muscle fat content were noted( P >0.05).
Dietary vitamin E level significantly affected hepatic vitamin E content. Hepatic vitamin E level increased
when dietary vitamin E increased. The increment of dietary vitamin E significantly reduced hepatic MDA levels
(P <0.05). However, there were no significant differences among 100 mg/kg, 300 mg/kg, 700 mg/kg
vitamin E supplementation groups and between 700 mg/kg and 1 500 mg/kg vitamin E suppleméntation
groups, respectively. Catalase ( CAT), superoxide dismutase ( SOD) and glutathione-S-transferase ( GST )
activities in fish liver were all significantly reduced by dietary vitamin E supplementation( P <0.05) , and with
the increase of vitamin E supplementation, CAT and SOD activities were also reduced. In contrast, glutathione
peroxidase ( GPX) and glutathione reductase( GR) were less affected by the dietary vitamin E supplementation
(P>0.05). In conclusion, the present study showed that dietary vitamin E supplementation can partially
abrogated the lipid peroxidation in fish fed diets containing oxidized oil, to some extent, lessened the damage
to the fish caused by high pro-oxidative stress.
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Tab.1 Oxidative indices of oxidized fish oil
(meq 0,/kg) (mg/g) (g/100g)
B TR ERT 1.27 £0.11 1.10 £0.01 145.95 +2. 11
Sk 45.48 0. 11 5.11+0.16 143.42 £ 1.54
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e B B LBk S S s e miE v E
YR, LB L il e Mg I R, 44 F E BYERBR
(4% 50% ) BIEs N & 43504 0 mg/kg 100 mg/kg.
300 mg/kg.700 mg/kg.1 500 me/kg {FLK}, FEHTH F
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El.E2.E3.E4, FRIRERZMIEEIE 40 B, B
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KFEEH. MAMER HERSKSSENE
EoRFRAIKERE . ZRRBEESNREE
(550 °C) o ZERHTEEHEH BN E TR WFR 2,
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Tab.2 The component and its composition
of the basal diets

e} T FE(gke)
B 400
=X 260
ik 209.5
o £k 18
A A 100
HEHER! 5
Y E C BERER 0.5
st 2
BET R 5
BEFRBS (n=3)

HEE(%) 42.72
HHRERT (%) 16.92
IR (%) 12.75
#E4 Z E(mg/kg) a-Tocopherol 118

H oL ST SRR (me/ke) < LR 400, 4 150, 32 4 44
HEAER B 20, AR B12, AR K10, A FE B 10, LKA
BERRFR 7.3, 0HBR S, LR |, 24K D, 0. 06, 445 B, 0. 02,
2. 8T % 18 B & o . KH,PO,, 22 g; FeSO, - 7H,0, 1. 0 g;
ZnS0, -7H,0, 0.13 g; MnS0O, -4H,0, 52.8 mg; CuSO,-5H,0,
12 mg; CoSO,-7H,0, 2 mg; KI, 2 mg
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J& RIS B SR XSS 7 mg/L Ll b, /KB (28 1) °C,pH {B 7.83 ~8.05, L 24.3 ~25.9,
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50 mmol/ LESFRZZ ik (pH B 7.4) , 85 513 (BFEVK F#4E) o I 10 000 r/min E.[> 10 min, B
FEBREA.

A MDA R TBA U F (nmol/mg prot) (o)
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I R R A W AR R BT R &, A R Ak B ( GSH-px) FIT B R FZE = R
BRI R BT HAR & , BN E 7752 R e vl 5,

AR BHEL S BEUBM—BRRENE
1.5 HuEibHE

B LI IME = FRiE R (Mean + SE) 3R/ (n =3) i 30 45 5% A7 SPSSIL. 0 #4175 1T 54047, R
FH Duncan #3017 2 E LA, P <0.05 BA KB BZEHES,

2 %

2.1 BMZEER E s S BRI

R3IFHTHEFO FAasLBAgfmemn Ik ETOENSE(GRERL). mX3TUED,
SRUVINAELER E () B0 AL, WINRRI4EAE R E 9 E1 E2 E3 B4 K48, KA MR & B MKKE
87 22.3% 29.0% 25.8% M 23.4% Gt /A2 A kL PR RI4EAE R E SN £ A s Is & B3
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BE|RTXIR E0 (P <0.05) [BREELEAER E BINEREM, BEEN S BOZAF A H0HE,
JFREA Ig i & EHEE A in VE & 800 FIEf % HS X RAM TR ZEHER (P >0.05) ;LA
AR & B R AR AL R 5 RS U ) A AL AR TR
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Tab.3 Effects of adding V on fat content in whole body, liver and muscle of juvenile black seabream

4b3E 2H(%) FFAE(% ) WMPI(%)
EO 11.94 +0.06° 14.67 +0.27 1.80 £0.01°
El 9.29 £0.17" 13.79 +0.36 1.78 +0.02°
E2 8.48 £0.07¢ 14.02 £0.78 1.77 £0.09"
E3 8.86 =0.12 13.67 0. 44 1.75 £0. 05"
E4 9.15 +0.09° 13.53 +0.29 1.59 +0.01°

R BRSSP E « ARHER, - FIBEA R LR F B RER BEER (P <0.05)

2.2 WIM4EAER E o BERL YT V, MDA & B

B 1 HE 2 R AR PRI gELE E E Xt gh a4 R E 55 RS0 iE =9 MDA
WEERHEMNER, MEFRSPEER ERMEANEM, K E1 40K E =44 FRETEERE
B4 B4 55 255 F FO 4(P <0.05) ,E0.E1 . E2 \E3 F4 AAFRE F 4 £ 2 E 4 BRKIRCH 97. 65.494. 12
807.06.1 240.00.2 557.65 pg/g ALUBE, S¥TRAMLL, AR PRMYES K E BERET IS
MDA B &8 (P <0.05) ,HEEZA R E BVME RGN, E1.E2 71 E3 A B iFiE MDA &2 K4E 8%
PR E3 M E4 2 AEEA BEEZER(P>0.05), E1 E2 E3 .E4 ifit+ MDA & &% E0 4K
WA T 23.4% 22.5% .36.0% 45.0% ,

3 000. 00 1.40
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®  1000.00F g
bo ~ -
2 ) € o0.2fl
~ 0.00 ) . : \ , ,
= B0 El B2 E3 4 0-90 "y El E2 E3 E4

-500.00 L
Piisei . g
treatments treatments

B N4 R EXBETEF4EER ESREHRM E2 HIN4AER E X BYITIET MDA & BRI
Fig.1 Effects of adding V on hepatic V content Fig.2 Effects of adding V; on hepatic MDA content

in juvenile black seabream in juvenile black seabream

2.3 WINHEAR B N EEIRTETLR T A AL bR B

F 4 F0H T AL A RHE IR RIS A 9 5 BT LA IS R, HiRk4 W LLE
R RSN 4EA R E AT LR E KT AE S SOD (CAT 45 GST #E (P <0.05) , {(BREE AR R 4EER
E g R3S i SOD (CAT 5 GST {E ML HA T+ 8. BEERE P 4EAE R E SingE rsgm, it
it SOD &M 2RI B, CAT IHHEEAF 5 SOD MK AL E . GST A A T 4EER
E N2 poEin £ 804 sk shitpAs 1k, {8 E1 E2 \E3 1 E4 4 GST {E MY BE KT E0 41(P <0.05),
[FAT, RIS Rk B, B P FEM4EER E X GSH-px 5 GR EHHRA T E R FLEN R
(P>0.05),



302 EWw Kk K ¥ ¥ R 17 %

£4 F VE X BHEFES EEZRENEETEAZD

Tab.4 Effects of adding VE on hepatic antioxidant defence enzymes in juvenile black seabream

ghgm BE AL LR o E AL E B G H KRS  AWHK-R-EBE 2 Bt BRaE IR B
(U/mg prot) (U/g prot) (mU/mg prot) (U/mg prot) (U/g prot)
EO 48.49 £0.55° 446.41 +5.85" 5.56 +0.41 28.03 +1.57° 2.17 £0.07
El 39.93 +0.78% 316.14 +5.74" 5.52+0.36 22.61 0.74% 2.25 £0.17
E2 34.91 £1.51° 299.48 +9.61° 5.29 %1.15 23.45 £2.16" 2.45 +0.21
E3 34.75 £1.57¢ 248.31 +10.24° 5.10 +0.32 18.88 +0.88¢ 2.3120.22
E4 34,18 +0.89° 265.68 £9.76¢ 4,98 £0.20 23.68 £1.13° 2.37+0.20

ERPEAE AN FE < R, W —FURIE AR LR FRRREREESR (P <0.05)

3 e

3.1 M4EAER E X REHE R & & R

NEWT ELBR IS ™ A KB HA AR R AR (B K5 F1b &Y Bt 84y , B2 ma irpkl i 1
HAEFNE, RBHRET R T ARMRE REXNERRHBRBSN, a2 d BEEEFEEFEM, o
S BFNERR R BERT A MR BRI EEELE" . R ARINGEA R E 0T DIFE— AR E I X Rl
TR Bt AL BT B SRR 4 B IRA R F IR S YR BN S B BRAL P g
AR EV RREEABE RN S ED HBRAT MRS ARNEERDY ) XRABRERER, W F
BMAELERE AR EERLAKRNEEE, TENATENSERRERID FTRIER. BE
YR E SmER R, R IE & 2SR, RaEEA A AR PR nE s 44
= E LR BRI As i R A B R AT RE B IR In4EAE R B B R H AP EE R E
eI, MAAPELR E SEOFTAE RN T YRGB AR E, B THHA T RIER
A EAE TN RSB RE T YRR BRI H R, T T Sk h g AR R oAb, 28
B AT BN & EREmEa 5FET BN &N, RE TEZE TR RN RE S/ a
T, A A S AT Be T Z B R T
3.2 WIN4EAER E X REIFAE V. MDA & & 1520

B A2 B A AL B A — R R, — R E A T E A B B EAE A T &R o AR R
1 K DNA T 5| & H ke PP E AR 5. Hoh P — i/ (MDA) \FH151 AR 2 45 2 B Akl E L 54
BIFRIE , BN I R A TIT AL A0 Ve Ve SR B H SR B AR R RE o

AR ARTHEERE SEEEZMAL P WELERE S8, MERANTEERE BNE
o0, RS AE e R E M Bt MBI . Stephan 251 S ok 35 6F ( Scophthalmus maximus)
Gatta 2" S5 15 5 ( Dicentrarchus labrax ) , Ruff 220 5ot e i ( Hippoglossus hippoglossus ) WP 3E 7 [ #E &
W, BT EFEER ENSBEEAB AL R E SBMEIMMEM, dF4EREE2—-FMERH.
AEYPUEA, T S8R B B B a s 4 A AN, S B A = BB T, AT B iR i 22
M E i, B AL EE gL R E SR UARIMEARFHERT AL . AR P rEE %A
R ERINE R BRI R4 AR ESEFH TS, T EBUR & LR I EZ#T15 2
738, {2 Kaewsrithong 21" 7 X475 401 ( Plecoglossus altivelis) ITHEEH I, AR P REMBELEZ E AT S
BEAARNE BUS FARR B SR , 6 M R AL P g Bl B g S S B, —fok
BE, 44 E T RGBSk ORE SRR T B B A A 4EAE R E AR, IR T, g
AR E B HREREREEREPMSRE, - BHMS R AL B BERMNAENIE R BEN™Y,
TRWHAFHEER CREEFEAME RS EREE R ET, WS SRmgELE X E SBEA
3% 55 4020 B AP B B AL BV B B SR B, FTRE R AR AR P i A R C & B A B LIEERYLIE A =
ERYEE R E HRED, WA, EARRESHS P BHAER E B RS 5IEFEY KT Al
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SR A BT R B B Ak B TS A P B B R Ak B SR S B R T WL BT
SRR, B, o4y, RERE R IE E W 4EA R E 5 Al A R0 Rl HLAR G 88 Tl S R
Eo

A (MDA) 2 Z NAFIEN R S EM I T Z Y 2 — , 7T LU BRI A9 g B S LR B,
RIE IR E PR RN K E M C SIS BT AL 7 A S — R AR . A&
RS AR AR m4E 4 R E 59 ELE2 E3 #1 E4 4HHETAES MDA S 24 B TREMELER E 5
EO 4, #RfE R R AS N4 4 K E ] LA R il AF R 9 1 BTt 4k , T RAIR T i B 3 Ak e Ji 440 A
BF 5, Mourente 281 FE 34 3L 5 Sparus aurata 1. ) ,Huang %[3] TE 2222 B 4B 1 ( Oreochromis niloticus

x 0. aureus) MR FE I R B, AR R IR IN4E4E X E Y] B2 HREKAH 2 MDA 5 &,
3.3 WIM4EAER E X BRI B R EH R ERE

B ST E BRI ST KRS PP R Y MEEA R R B B TE 1Ak 2 shipik
ZH5HEREASZ B HENGERET U AEBREMNBRS, FRAR T EQFEEE R E A4 R
C.B-HA%¥ PR BMHK SIERN WU L — S E TR I 4R FE5E THRNIE R B B ITR L
MRS FECHBEAYEAEOEFRBEANET) S EAEEOFRITEAR) A E Sy
W B A e K- -5 e B (T8 SR AR B b 8 ) S A e 1 AR T I ( 4 1k o4 R TR PR 5 IO H R 7K
)5, RNAEAR E MBTEABEERIABIAT S E RS, EMAG4ER E S BT EEZW
SACHIEXT T EMBERER . NATTRERKE AR P EIN4E4E R E # E1,E2 (E3 F1 B4 41 HATE
1 SOD 1 CAT {H M BE M T RFMYELE K E B9 FO 4H, Mourente %1 ZEXT 4 3k 8RBT 5 Pt & R,
TEBREALHARRHAR RS IN4EAE R B w] B PR KHET A+ SOD A CAT fyiE e, (HA RHE
L ERAME AR E X RAESEEN KT ELRE TR A ERYR  FETREEER
E B LENLRITE AR R afhFhE B 50 TIFAE - EE R, Wik, CHRAFRIESRK A 5K
a2 ] A ERFARZ AL AR hEEERY ) X EIHARRRLE RA =L ERH
FHEZ—,

AR AR I 4EAE R E AT B K SOD (CAT (GST & B E AR 44 R E TmEr)
H49m,S0D CAT GST {&E IR B B M0, IR E AT e RAE S AL B e T 44 & E ML A ER
B — R, B3 2 ET S 1 C R IR R E . RS RE B, R b
TR RN 4E AR K E X3 BEAITAE GSH-px Fl GR FE M 48 B & MR, Mourente 251 By 5L 25
RIFREFRE], A4 R E X4 K HATAE GSH-px A1 GR I& P BRI W, Vallsa £ (947588
TEHINYEAER E X ieha T/NEUFIE GSH-px E M IA BEER M, FRHEEE, iTGER Y GSH-px
1 GR 1% 7 E A R LUERRMA N IR RS Y B B 5k AERHA P IR BISHE H oK 7 5 B8 7 I, 4E A4
E EXWEASRA Y LA TBO, BV REE T E#H SR
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