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Evaluation of relative biocavailabities of different
magnesium sources in broilers
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Abstract; [Objective] The experiment was conducted to study the relative bioavailabities of magnesi-
um sources for broilers. [Method) Three hundred and sixty 1-day-old male AA broiler chicks were alloca-
ted to ten treatments,each with six replicates of 6 chickens. Birds were fed diets supplemented with MgO,
MgAsp or MgdiAsp (magnesium (Mg) level from each Mg source at 0.9,1.8,2. 7 g/kg of the diet respec-
tively ,and the basal diet served as the control. Mg concentrations in liver and serum, hepatic catalase activi-
ty and MDA content of broiler chickens at 21 d were determined as criteria for relative biovailability assays
of Mg. [Result] Serum Mg concentration increased linearly as MgO, MgAsp or MgdiAsp supplementation
increased (P<C0.01). Hepatic Mg concentration increased quadratically as MgO or MgAsp supplementation
increased (P<C0. 01). Hepatic catalase (CAT) activity increased linearly in birds fed with MgAsp or Mgdi-
Asp (P<C0.01) and quadratically in birds fed with MgO (P<C0. 05) as dietary Mg supplementation level

increased. Hepatic MDA content decreased linearly as dietary Mg supplementation level increased (P <C
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0.05). The respective relative biovailability values compared with 100% from MgO were 155% ,283%,
150% for MgAsp;203% ,424% ,133% for MgdiAsp. [Conclusion) Dietary Mg supplementation could im-

prove magnesium nutrition status of broiler chicken;and organic magnesium such as MgAsp or MgdiAsp is

more effective to improve hepatic CAT activity and decrease MDA content.
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1.1.1 A8 1 BHIERK AA RAFXS . B R H# A

AR F] L4 360 H L M FRERENHFEN, H
FH R A FIROK  $2 B R R TP 2R A7 S g2

1.2 &k AL (MgO), B4 al, Jb st 20
BAL T A= RITA AR EE (MgAsp) FLR T4 &
TR A8 (MgdiAsp) . Tl H LU ®I& T, B&
AR 1L 9% 7.7%,

1.1.3 Amas #HIEEE NRCA99ID K EH
PR el i B, R A R L R 1, JEAL HORE SR
K Hg AR EEAE 12. 62 MI/kgs ML (145 A 300
B R AR 1 b 2 W A R 1 & ik
216, 9. 8,4.5,4.8,8. 4 f1 10. 4 g/kg, o =N
1.29 g/kg,

P F 38 X A B 2 IR 4B 3T £ 4 5 F) AR R I8 B9 LAl B AR 4B A

Basal diet composition in the experiment on relative bioavailabities of different magnesium sources in broilers

B4y Ingredient /(g kg ') Content B IR Sy Ingredient “i/(g e« kg™ Content
E K Maize 648. 2 ks NaCl(AR) 3.0
T H1 Soyabean meal 159. 2 Y = iR 7 Multi-vitamin premixa 0.2
K E 538 3 [ Soyabean isolated protein 80.0 W W R 7 Trace-minerals premixb 2.0
K Soya oil 27.3 15 % 4: %5 & Aureomycin 0.8
DL-%#E % %8 DL-Methionine 2.0 50 % Ak HE, Choline chloride 0.8
117 B Lysine 0.8 33/HLAMLA BHT 0.4
R 445 CaHPO; (CR) 18.0 417 Slim sand 7.7
RIRES CaCO; (CR) 12.3 R IT& AR L-Aspartic-acid 27.8

4R ORI 10 45 T e A RHE AR AR 2 A 12,500 TU L 4E4: % D; 2500 TU, 4i4E % E 18. 75 mg, 44 % K, 2. 65 mg, 4i4E % By 2. 0 mg,
Y/t % Bs 6.0 mg, 4L Bip 0. 025 mg, MR 50 mg, DIZ 245 12 mg, JE 7R 1. 25 mg; §™ ) 5 WUIR ) ) 43 T 5 i B2 4t Cu 8 mg. Fe

80 mg,Mn 100 mg,Zn 75 mg,Se 0. 15 mg.,I 0. 35 mg.,

Note: Vitamin premix provided per kg of diet: Vitamin A 12,500 IU; Vitamin D3, 2500 1U; Vitamin E,18. 75 mg; Vitamin K3 ,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-min-

erals premix provided per kg of diet;:Cu,8 mg;Fe,80 mg;Mn,100 mg;Zn,75 mg;Se,0. 15 mg;1,0. 35 mg.
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% BE B9 2
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2H PR AT RS Xy 48 E 4y 1) 2 (0. 66 0. 03), (0. 67 £
0.03), (0. 66 == 0. 04) kg, H ¥ R & & /7 5l &
(1.0340.03), (1. 0440.04), (1. 04+0. 03) kg. R~
[ei) 5 5 B HC S I 7K 7 6 AR 1 SR B L R K A
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Table 2 Effect of Mg source and level on serum and hepatic Mg concentrations

BEUR BERMAKF-/ (g« kg™ MIEEE/(mg « L7 JIFEEE/ (mg « kg™")
Mg source Mg supplemental level Serum Mg Hepatic Mg
Xf B 2H Control 0 7.12 + 1.25 119.51 + 14.64
Ak MgO 0.9 7.73 + 0.88 123.06 + 6.21
1.8 8.35 4+ 0.66 125.11 + 10. 84
2.7 10.13 + 1. 04 143.14 £ 17.33
I Average 8.33 4+ 1.47 A 127.70 + 24,25 A
KITREFREE MaAsp 0.9 9.15 + 0. 86 154,50 + 7.76
1.8 9.92 4+ 0.68 156.51 £+ 15.74
2.7 10.16 + 0. 79 164.78 £ 15.74
F Average 9.09 + 1.49 B 141.82 + 22.41 B
KL BRI SHE MdiAsp 0.9 9.85 + 1.02 173.53 + 14.63
1.8 10.21 + 0.41 186.95 + 21.64
2.7 11.06 £ 0.72 188.2 £ 14.54
¥ Average 9.56 = 1.73 C 167.05 + 32.58 C

T - [ B B R AR A [ /NG 5200 35 R 28 57 W 3% (P<C0. 05) 5 bR AN R RS 57 RE 35 3R 28 S i i 5 (P<<0. 01) . 3 v i - 2 {8 24 O 4% 8 D

R R BT (1., F

Note:Different small letters within a row mean significant difference (P<C0. 05) ; Different capital letters within a row mean very significant

difference (P<C0.01). Any average in the table is the average of different Mg supplementation level treatments and the control. The

following table is the same.
Y6 2 AR, PO IV R BE R R BE
TN ZKSF B 3G m 2 vk 4 55 (P<<0. 01) 5 B 5 X A7

X8 LY B i AT B 3E R e, MediAsp {5 20 P AT
X8 L A B S B e L2 MigAsp 41, MeO 4
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DA A X 1L 3 1 i A AR (P <<0. 01) , iy HL 4% IR F 85
WK Z [ AE7E 35 1 BAE (P<<0. 05), 21 H il
PRAT X IV 6 3 i S U IR B UG 1 2 02k
PEEH TR K.Y =7.704+13. 56 X, +20.98 X, +
27.54 X, (P<C0.001,R*=0.628), & .Y K 21
HUE AT XS 0 0 v B8 & 25 X0, Xou Xy 20 3l R
MgO,MgAsp, MgdiAsp B % Ik & & (mg/(H -
). #EHLL MgO WAk 100% . W MgAsp
MgdiAsp 9 4 X 242 9 % R FH 2 55 00 S 155 % Al
203 %0 BEUR Z 18] 22 S B 3 (P<C0. 01, AFRESEERY
Sl H B MgO(P<<0.01) .\ MgAsp(P<C0. 05) i
e 4 2 B R s 21 HIE A A X IR
BOE SN RE &R 2 Tt I3 R
Y=132.89+55.26 X, +249.83 X, +473.22 X,
X, ) P=0.527>0. 05, R WAF G IFEE S ES
WM MgO SR & &R R Bl H 2R 3.
2.3 AEHEBREEFRMAEAFBIFE CAT
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BEVR B LTS IMACE XS 21 H 8 AT RS AE CAT
& PEF MDA & f A5 ma U3 3. B3k 3 Al B IR
XFPAT G FIE CAT 936 M A W 8 2 5% i (P <<

0.0, o MgdiAsp it 5 21 AT XS IFE CAT /75
PR HROE MgAsp 0 20, MgO HE )i 26 (R 4135
JFRE CAT 3 M AR (P<<0. 01) . RAFAHFIE CAT
TR MgAsp(P<<0.05) 3¢ MgdiAsp (P<C0.01)
VN0 Y 10 2 Pk AR L BE Mg O R b 04 3 in
BRI MR (P<<0.05), fFE 3 A nl A, AT
BE MDA 7 5 Bl H O BE 7S i A 38 Jnnimi £ 1 B AR
(P<C0.05) , A #HLEE b JC WL BE B A A1) T A AF X9 i e
i MDA & () FE AR (P<<0. 05)

JHIE CAT % ¥ 5 U B R & 5 17 19 2 ou 2t
B9 )7 #2k .Y =130. 49+94. 37 X, +267.17 X, +
400. 43 X, (P<<0.01,R*=0.72) , &Lk MgO i H
N 100% , W] MgAsp 1 MgdiAsp Y 4 %F A= 4 2F
FIIFH 24350k 283 % Fl 424 % 4R 2 (] 2% 5 1 %%,
JHRE MDA (8 & 5 B Bk & & 18] 1Y 22 70 Ze 4 ol
JFJAHFEN:Y =0.455—0. 03 X, — 0. 045 X, —
0.040X,(P<C0.01,R*=0.765), %7 A MgO 1y #]
N 1002, W MgAsp Fl MgdiAsp 1 4 XF A4 4 2%
FI 40 50 R 150 % 1 133% , MgAsp 5 MgdiAsp
Z )2 7N 2 (P>0.05),

®3 ARESEERREFMAEI 21 B AFBHFAE CAT iEFEF MDA & M0

Table 3 Effect of sources and level of magnesium on CAT activity and MDA content in

liver of broiler chickens at 21 days

i BRI/ (g + ke ) AR/ (U g ) T/ (ol + )
Mg source Mg supplemental level CAT MDA
X #8 Control 0 122.90 £ 3.15 0.45 4+ 0.05
AL MgO 0.9 134.49 + 7.65 0.44 + 0.06
1.8 135.63 £+ 8.07 0.41 £+ 0.03
2.7 139.84 + 9.37 0.35 + 0.04
F1Y Average 133.39 + 11.12 A 0.40 £ 0.04 a
R ITL AR MaAsp 0.9 142.80 + 12. 14 0.40 + 0. 05
1.8 154. 98 + 28.88 0.37 £ 0.04
2.7 162.93 + 25.83 0.32 £+ 0.03
SEH Average 145.75 + 24.61 B 0.36 = 0.13 b
FIT&EMIE S MadiAsp 0.9 161.23 + 17. 21 0.41 + 0.05
1.8 163.61 £ 6.77 0.37 £+ 0.04
2.7 176.97 + 27.80 0.34 £+ 0.03
I Average 156.03 + 26.04 C 0.37 £ 0.14 b
3 W PR & i 1,295 g/kg HE A E K — M H

SR EE A A9 K B, AE M Y ok — SO B H
MR 2 g/ ke A AL BE BUEE & 1 ER N 52 W A AT XY
M A Pk e . Gardiner 25 ffF 53 & 90, AR o iR 46
TRk 4 058 mg/kg I, HouE AR XE K SE T
TR AL A AT AN R 520 . NRC & 1 R AF 3
HEE I R (R T B 2 0. 65 g/kgt™ , AR IG Bl A

AP MEE SR 2.1 g/kg. RAM Y TAEA XL
LAl R R N 0.9 g/kg MEE, FEAI IR I AL H
MR AMIT 2.7 g/ke BEJA . HRR AP A BE & R 4
g/kg 575 9 F K — SN H BB IS 2 g/ke B
FY o PEARaE 2 H R AP A BE R Y A X A
ZAFI L ARG o R B A K G248 TS L
WAEMEERG . A T, RN R BE U
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A R R0 R S U AR bR DAL BE R
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