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Effects of Dietary Magnesium Asparatate Supplementation on Lipid Peroxidation
Status in the Liver and the Thigh Muscles of Broiler Chickens
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Abstract: The experiment was conducted to investigate the effects of dietary magnesium as-
paratate (MgAsp) supplementation on lipid peroxidation status in the liver and the thigh muscles
of broiler chickens and its possible mechanisms. One hundred and twenty eight 22-day-old male
AA broiler chickens were allocated into two treatments, each treatment with eight replicates of 8
chickens. The maize and soyabean meal are the main ingredients of diet in control group. and the
diet supplemented with 1% MgAsp served as the diet of experimental group. At 42 days old, one
of each replicate was slaughtered. Serum, thigh muscle and liver were collected. Results showed
that, compared with the control group, the Mg concentration of serum, thigh muscle and liver in
broilers fed with Mg supplementation diet increased by 22%, 21% and 29% (P<C0.01), respec-
tively; Malondialdehyde (MDA) contents of liver and the thigh muscle decreased by 24 % (P<C
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0.01) and 29% (P<C0.01), respectively; Hepatic catalase (CAT) and total superoxide dismutase
(SOD) activities increased by 25% (P<C0.01) and 14 % (P<Z0. 05), respectively; The thigh mus-
cle CAT activity increased by 37% (P <C0.01); Dietary Mg supplementation significantly de-
creased reactive oxygen species (ROS) production in the thigh muscles(P<C0. 01); There was no
difference in the total content of unsaturated fat acids between two groups (P>>0.05). These re-
sults suggested that MgAsp supplementation in the diets based on maize-soyabean could decrease
lipid peroxidation level in the liver and the thigh muscles of broiler chickens; Enhanced CAT ac-
tivity and decreased ROS production in the thigh muscle lead to the decrease of lipid peroxidation
level, however it is the enhanced hepatic CAT and SOD activities not ROS production that de-
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creased lipid peroxidation level in the liver of broiler chickens.
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Table 1 Experimental diet composition and nutrient levels %
XF B 40 hngEdl Mg XTHR2H fngEdl Mg
Control Supplementation Control  Supplementation
E K Maize 61.29 60. 99 H F57KF Nutrient Levels
5 ¥ Soyabean meal 31. 00 31. 00 5 ME/(MJ/kg) 12.83 12. 83
K i Soya oil 3. 60 3. 60 HE G CP 20. 20 20. 20
Wz 245 CaHPO, 1.50 1.50 5 Ca 0. 89 0. 89
4 ¥y Limestone 1.07 1. 07 3 Available P 0. 40 0. 40
# & % DL-Methionine 0.17 0.17 HEH B Met 0. 46 0. 46
475 % Aurcomycin(15%) 0.08 0.08 W R Lys 1.02 1.02
frh NaCl 0. 30 0. 30 B Mg/ (g/kg) 2.1 3.3
SALHEHE Choline chloride(50 %) 0.10 0.10
A1k R HUR 7
0.02 0.02
Multi-vitamin premix®*
4 J5a TR 5
0. 20 0. 20
Trace-minerals premix”
RITE& AR
0.70
L-Aspartic-acid
PNBE-E-N78: 1
1. 00

L-Aspartic-acid magnesium

4 A= R BUR N 1 8 T s AR AL AR A 12 500 TU, #EAER D; 2 500 TU, 4EAER E 18.75 mg, 4EER K, 2. 65 mg. 4i4:
# B, 2.0mg, 4K B 6.0 mg, 4i/E % By, 0. 025 mg, MR 50 mg, D-IZ 445 12 mg, JETEHE 1. 25 mg; § 4 o BUIR 71 1 4 T
Taia kR AL . Cu 8 mg,Fe 80 mg,Mn 100 mg,Zn 75 mg,Se 0. 15 mg,I1 0. 35 mg

Vitamin premix provided per kg of diet; Vitamin A, 12 500 IU; Vitamin Dy, 2 500 IU; Vitamin E. 18. 75 mg; Vitamin K,
2.65 mg; Thiamin, 2.0 mg; Vitamin Bs, 6. 0 mg; Riboflavin, 0. 025 mg; Niacin, 50 mg; D-pantothenic acid, 12 mg; Folic
acid, 1. 25 mg; Trace-minerals premix provided per kg of diet; Cu, 8 mg; Fe, 80 mg; Mn, 100 mg; Zn, 75 mg; Se, 0. 15 mg;

I, 0.35 mg

TG PR FH B RS AA 1 28 D6 T I 481k 0 il (G lu-
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PRI 0. 25 g BEWLECFIE S T 1. 5 mL R £5 28 vl
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PBN, 2 mmol/L 0. 05% Tween80, 5 mmol/L %i3}t
LW pHT. )W FEI )%, 21913 200 g, 4 CEy
O 20 min, FVEWAE 37 C HH 1 h, AR LRL
Fedhde. A A Bruker ER200D-SRC {Y fE =& T %
I ESR 3%, ESR B2 . X-3 B, 100 kHz
P32 G YRIE . BT 20 mW, FuL Yy 3 385
G . 400 G, WA 200 s, 15 5 0 (1 5 R
ROS {55 K58 .
1.6 BFREF0BE AL AR A5 B2 BY I 7E

K — gl 42 e BT AR ECAR T LA SO
FERM Y 100 mg T 50 mL A ZEL4 P A E 2 4
2 mL(1 mg frkE/mL) . TR % & LR 5 i 1k 10
min, SR J5 ITA 3 mL HIEE AR (G 2 Bk = WY =
110, Fi 5 TIRE 4 Bk 20 s.80 ‘C/KRIA
3hoBUH LB HL A 5 mL.7% ~8% K K, CO, ¥
WA 2 mL IE C ke, 9% . #1202 U &
HW 0. 5~1 mL H] TS A @3% 8, HP6890 X
FHA TS AN, it HP-INNOWA {2 3% H: , [ 52 A 28 Bk
RO Z PR 200 C AR FF 10 min, B )5
100 °C/minfy 3 & 7+ £ 220 C . {#+F 6 min, H 2L
20 C/min B J+ £ 230 C, %3 1.5 min, &
3 mL/min, W5 A% & B 200 °C, iR O R B
250 C, il 1 pl,
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T BR UL IR R A R R A T 22%. 21 % Al
29% (P<<0.01),

2.1 H#HM MgAsp 3 WFBE = HERER MM
Wk 2 Pros,2 A RAF G H 3% 5 OR & & A
BHLALROCR & T B WA 2 5 (P>>0.05) , X 15 B

F2 BRENMAsp HFBABE ARSETNAMELLERNZN
Table 2 Effects of dietary MgAsp supplementation on average daily gain, average

daily feed intake and the feed conversion efficiency

Xt iR 2H Control k2 Mg Supplementation

H 1% & Average daily gain/(g/d) 60. 784 2. 86 60. 6542, 25
H K& & Average daily feed intake/(g/d) 123.89+5.17 126. 21+ 4.50
2.0440.16 2.0840.09

i) B Ak % Feed conversion efficiency
FATEUE B AR FEH R ERBE (P<0.05 3¢ P<0.0D), %[

Different superscripts within a line means significant difference (P<C0. 05 or P<C0.01). The same as below

®3 BREFEM MgAsp X AFBME RINMAFHEESEN N

Table 3 Effects of dietary MgAsp supplementation on serum, muscle and liver Mg content

820 Mg supplementation
9.45 &£ 0.69°
242.74 £ 9.63°
154.38 + 12.73°

X B8 2 Control
7.75 £ 0.76"
200. 68 + 8.96"
120.08 + 10.23"

IM¥E 8 Serum Mg/ (mg/L)
BB ILEE Muscle Mg/ (mg/kg)
AT HEEE Liver Mg/ (mg/kg)

2.3 HREKI MgAsp X 7 733 B A Fn R AL I | 1L
it 740!

W 4 Prow 50 BRALAE L, sk 41 R A7 %9 BT
MDA B & 8K T 25% (P<<0. 0D, fF i CAT
FLE SOD [y 3 4 4 il $2 5 T 259 (P <C0. 01) Al
1426 (P<20. 05) 5 H A H i I8 AS 5 i JiF JIE GSH-px
(35 M F ROS [ 7= 4 (P>>0. 05) 5 5 X 1B 41 46 L »

TIEE 28 AT XS BE UL o MDA R & 5 K 729 % (P
< 0.0D),CAT WiEMHRE T 37% (P<<0.01),{H
& SOD By PEFE 2 =z %A 22 5% (P>>0.05), H
FREP S B iR W 2 B AR OBE L ROS 9 7 & (P <
0.01) . AR HT R W, PIAF XGRS 5 JFIE CAT
TGP AR SOD I P 18] 24 47 75 . 25 19 15 AH 5, A 3¢
ZHR? 4y 0. 65(P<C0. 01) F1 0. 58(P<<0. 05) ,

&4 BAREM MgAsp Xt BIFIGFTBEFMALA MDA &8 HIEUEE UK ROS =21 701

Table 4 Effects of dietary MgAsp supplementation on MDA content, antioxidant enzymes activities

and reactive oxygen species (ROS) productions in the thigh muscle and the liver of broiler chickens

545 Index

%} B 4l Control InEE4H Mg supplementation

N MDA/ (nmol/g prot)
it E AL Al CAT/(U/mg prot)

0.36 4 0.04°
159.53 £+ 8.7°

0.48 + 0.05"
127.21 + 15.07"

JH I M ALY B AL EE SOD/ (U/mg prot) 187.12 + 26.90" 214.08 + 27,02
Liver A6 R AL P B _ _
25.91 £ 2.25 25.12 £+ 2.51
GSH-px/(U/mg prot)

I P4 ROS/cm 6.75 4 0.82 6.58 4+ 0.76
N MDA/ (nmol/g prot) 0.65 + 0.10" 0.46 4+ 0.08"
L it E AL A B CAT/(U/mg prot) 0.78 4 0.06" 1.07 £ 0.08"
Thigh muscle BB A LY AL EE SOD/(U/mg prot) 3.19 + 0.15 3.28 + 0.14
P48 ROS/cm 3.53 + 0.29" 2.48 + 0. 38"
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2.4 HRFI MgAsp Xt P F 38 R BL 50 BT Bk b A5 B
B2 46 R B 2 i)
M5 AT LA 2 21 AT RS BB L A A 0 R

U7 IR 4 e 2 R 3 (P >>0..05) . B A I 7
MKA NS A AF RS BR UL C18 = 2 9 & B i 3%
i T B (P<<0. 05) 5 R H S N8k o A 5 i A

F 5 HHREEXT 172G R AL A0 AT AE o BE R ER 48 BX B9 B2 M
Table 5 Effects of dietary MgAsp supplementation on the fatty acid composition of the

thigh muscles and liver of broiler chickens g/100g
5B JUL IR M 1% 26 K JH BEE i 15 2 4L 7
Fatty acid composition of the thigh muscle Fatty acid composition of the liver
XF HR 20 Ik XF HR 20 IRz E:
Control Mg supplementation Control Mg supplementation
Cl4:0 0.74+0.09 0.87=+0.10 0.80+0.03 0.98+0.07
Cl4: 1 0.4740.06 0.4840.06 4,8340. 14 4,0840.15
C16 : 0 10.984+2.01 11.5042. 24 28.76+0.19 26.85+0. 30
C16 : 1 3.1340.63 3.1440.89 0.80=+0. 10 0.8940.02
C18:0 8.3641.41 8.45+1.61 21.2140.37 21.2940. 20
C18:1 22.17+2.50 22.254+2.17 16.6740.53 16.0440. 69
Cl18:2 16. 8942, 43" 19.98+1. 24" 20.20%0. 44 20.8440.57
C18 ¢ 3 0.9440.28 1.14+0. 25 1.444+0. 38 2.287+0.36
C20:0 0.1440.02 0.1640.03 0.3640.03 0.43740.06
C20: 1 0.2840.08 0.294£0.09 0.2840.07 0.31£0.07
C20: 2 0.4840.06 0.4840.07 1.44=+0.53 1.47+£0.67
C20 3 3.1140.41 3.28+0.41 2.3240.42 2.2240.43
C20 5 0.1440.03 0.1440.03 2.67%0.12 0.4940. 10
C22:0 0.5840. 04 0.2040.11 0.4640. 04 1.30+£0.11
C22:1 0.0240.02 0.0240.02 0.4540.07 0.4140.02
C24:0 0.6940.10 0.63£0.18 0.1240.03 0.25%+0.06
AN Fn g UFA 47.63+6. 49 51.29+5.13 51.10+2. 81 48.97+3.06

X6 T B 1) A AR R 5 TR 1 B % (P=>0. 05)

3 3
3.1 HREXNAFBHFEMBANPRILEEHE
op- A1)

TEAR I AT HRE I MgAsp 3 48 &
PRAT X JHF E 6 % i, $2 & JFIE CAT #i SOD 3 %
Bl MDA 9 & &, i bF 90 45 R o HORBE0R 57 R AT
X AL A 21 2 S A It 3% P A A4 O SOTR S AR A T
FESE . FFIEEE S CAT Ml SOD By i M % Bl i %
P AR DG P 3R S T IDE B AT R Gl Aok i g AR R Y
CAT F1 SOD fy7& ¥, 8 57 CAT F1 SOD 1 ¥ 1y
LK HATIEA + 0 E BT 22 5 & R 1
ek, B L BE AT RE R 8 o BOE CAT 1 SOD 1y &
IR DT 4 e 470 AP Tl 1) 9% e

F R VS 0B XoF PR A X5 R JIL R J5 aok 48 Ak AR 25 ANt
S AT 5 P 00 5 e 5 T ARLARL S RIS S o 4
BRAL CAT &k, BEAI MDA 9 & &, X £ W], TTig T

U 38 2 IR o AR 8 4 4 Al ) 35 P LA Y
g ARSI B Z —. HSFEARRZ. H
RS AN 52 Wi AL A4S B8 AL Hf SOD 9 385 4 S e 1
R XoF AN ] 2 ST 4 P G 1 R i 1 22 e
3.2 BNAFBHIGEATER~ENHNT
Jig it A e B p R T AN AR AR I R 1 &
R AR E i H Y 7 R A AUIR B A AR
B DITER D BT R  HORBE Bl = 382 /) B i
JULeF 3 Bl e S B T LA AL AR A i
JUS B 1 3 B2 L QR 2 000 JULAY IE 3 D REE L 3
SE I A5 R PR /R BN A i B Z AR VI R .
ROS JEHLIAR LGN e 200 [ k. AR & A
FHFRL 41l 48 B R T4 0 s B UL AR I 23 53
ROS j7 it ESR 3% 1 4 1 22 W Be H R AL AT XS
R ILAT S W ROS B 7 5 2 354K T 0 IR 72 DL i
AR Hh AR HORR (1. 2 g/ke) W35 $2 & IR A 29 JiR
JUL e {5 e SR 7 L X S A R W] HORS BE LE AR Y
a1V BN 82 e P A XS R UL ROS 977 &, ROS
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