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Table 1 Composition and nutrient levels of the basal diet (air-dry basis) %

JERE R B IRKT o
Ingredients Content Nutrient levels” Content
EKk Corn 60.00 A B8 ME/ (MJ/kg) 11.76
G4 Soybean meal 28.40 HERR CP 18.92
FRFEFF Maize straw 2.00 H4r4E CF 327
YA Wheat middling 5.00 £ Ca 0.74
fi ¥} Fish meal 2.00 B AP 0.33
WERAES CaHPO, 0.84 MR Lys 1.02
£k NaCl 0.30 HAME Met 0.31
¥ Limestone 0.96 A Thr 0.58
% 4:% Multivitamin" 0.30 & Mn/(mg/kg) 20.00
BTG 3 Trace elements” 0.20

4t Total 100.00




D o H AR T R R 850 98 T 32 A4t The multivitamin and trace elements (without Mn) provided
the following per kg of the diet: % nicotinic acid 65 mg, {ZM pantothenate 15 mg, M# folic acid 0.5 mg,
VD; 200 IU, VA 15001U, VB;22mg, VB, 5.0 mg, VBs2 mg, VE 12.5mg, VK; 1.5 mg, *E#IZE biotin 0.2
mg, JEH% choline 1 000 mg, Fe 90 mg, Zn85mg, Cu6mg, 10.42mg, Se0.3 mg, Co2.5mg.
DEESEIME, HAEIRAKT AHSE . Mn was a measured value, while other nutrient levels were calculated
values.
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JHRERI IR, 20 B bR & A2, F 3 IR /K e B s B v, @ AR R A7 R
1.5 Mg bR 5%
1.5.1  Iis R SACHHE bR
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I 1) G N R ML ) e R s SRR B R CAKP) 0 5 790 G I E I3 v sl
PEBAER Bl 05 1 o P PR 4 0 B e s AR AR T 7T T
152 IMiEHEIRR

KHEPUEALRES) (T-AOC) Wl 5E 7] &l 5E ML b S BT AL RE ) SR 1%
(MDA) 5 171 &l 2 LS o B & SRR e H Ik e ¥l (GSH-Px) il 2
B I E I3 A DT o S A e A
1.5.3 SFEHLTRITRE

FONE FHIEARIEE T 75 CHUAE T, BLEEE, Prisire i 2ot B e, &l
HRRE . FETRFREL 0250 g SRt TRIFES, B FILREFIRT, A 10 mL AHELAT 2.5 mL
EAER, BREBE LR AW, JEEGE, A KNS AR RR S TC B R B R
F| 25 mL FEMF, FHHZEBKERZ 25 mL. KR TR 6B A AT I 5E .
1.6 it

K H1 SPSS 17.0 B4 h 8. K 35 75 7 43 T (one-way ANOVA)H [1) LSD VE#EAT £ # UL,
RIS HHE DL “PIEARHEZE” RoR, KA SPSS 17.0 B AR I 23 A o (XU Sk AT
FIRPESI T, P<0.05 Fl P<<0.01 73 5l 22 57 1 35 Rl 25K % o
2 R0
2.1 VAR P AN [R R KT 3 T 0 6 I i IR 2 A 4R bR B 2



R 2 %0, V. V. VIZH A H i = e A0 e JE b i & s Ak 5 3 w1 1 44(P<0.01), 1II
HEZST 1HP<0.05), 1. NHZEZESFALEZEP>0.05). Hdr, VARG H W=
R JUEL T P B e v o % L I T T TR il v A 22 R S i 3 (P>0.05) o
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Table 2 Effects of dietary different manganese levels on serum lipid metabolism indices of Wulong geese

5 Hah =5 S JIE ] e T PR R
Groups TG/(mmol/L) CHOL/(mmol/L) AKP/(4x IR $A7/dL)
I 1.01+0.05" 5.42+0.19° 186.52+0.56
II 1.08+0.05 5.78+0.36™ 186.69+0.37
111 1.17+0.05° 6.09+0.45° 186.870.78
v 1.57+0.05° 9.92+0.29° 187.10+0.79
\Y 1.87+0.02¢ 10.80+0.25¢ 187.43+0.57
VI 1.50+0.04° 9.74+0.06° 187.74+0.68

[FIZIEE R P A RN F R e P REOR 2 R A B3 (P>0.05), MHAVNEFREEIRZEREEHP<
0.05), H[AI/NG FRERIR 7 TR #(P<0.01), £ 3. £ 4[FH,

In the same column, values with the same small or no letter superscripts mean no significant difference (P>
0.05), while with adjacent small letter superscripts mean significant difference (P<<0.05), and with alternate small

letter superscripts mean extremely significant difference (P<<0.01). The same as Table 3 and Table 4.
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(P<0.01), MAHABZE=ET 1 H(P<0.05), [. NHZEERASEZEP>0.05). VAHIMBEH &
FENKEERT . 0. [4P<0.01), IV, VIHEEMT [ 1. [IZH(P<0.05). HEEH
KA H] 120 mg/kg I, MLE PTG BE F1 RIS BEH B S A B S P B e, IS T 1
ErE k.

LR, BNV E R FERE ARG —EBME, e (O PUR#S 2= AR R 1
R R IN0E B K P e B 4 e FOR IS B L e

3 PR A ) AR KT T 3G I3 B A F A 1 5 )

Table 3 Effects of dietary different manganese levels on serum antioxidant indices of Wulong geese

415 ISEARE=R A=ty A e H ko E AL
P % MDA/(nmol/mL)
Groups T-AOC/(U/mL) GSH-Px/(umol/L)
I 5.50+0.58% 13.83+0.96" 224.69+1.06°

II 7.36+0.47° 11.58+0.28° 233.69+0.06"



111 8.8840.57° 10.91+0.44¢ 252.40+0.98°

v 13.98+0.46° 7.39+0.08%° 281.98+0.92°
\Y 26.08+0.64¢ 6.64+0.22% 328.1440.22¢
VI 13.67+0.19° 8.11+0.47° 266.08+0.76°

2.3 TR AR AN (R 7K Tt LA G I3 5 % B 2 4 R R R 1 RS

HI3E 4 A0, B TRR AP AR AKCSF I3 b, (i O IR AL T B U R e T
BEfks VL Vo VIZHIMIE . O FFIEABR I AR DA AR R 2 v T 1 4l(P<0.01), 11 I
MIE O E AN BE PR TR R W3 T 1 4(P<0.05). TR AR A IN/KFIE 120 mg/kg B,
FORIG ML 5 3 H AL PR DUR R A B . BRI BT S R, RO Rz, i
ERERR & (i

HE R B, AR A [ R KSR T R s 5 H A h BRI A R R

x4 RS R KT TR RS L 5 A B R R TR R I

Table 4 Effects of dietary different manganese levels on manganese deposition in serum and

organ tissue of Wulong geese

2H 5 il Y FFAE JiR A
Groups Serum/(pg/L) Heart/(mg/kg) Liver/(mg/kg) Pancreas/(mg/kg)
I 64.96+0.61° 0.68+0.04° 2.71£0.0.06° 2.74+0.03
1l 67.78+1.10° 0.73+0.02° 3.13+0.14° 2.88+0.05°
111 69.43+0.94° 0.76+0.02° 3.2740.03° 3.43+0.17°
I\ 78.68+1.14° 0.88+0.01¢ 3.83+0.05° 3.68+0.02¢
\Y% 87.85+1.14¢ 0.93+0.03¢ 4.24+0.15¢ 4.34+0.12¢
VI 77.03+0.56° 0.840.02¢ 3.75+0.11° 3.58+0.01%

2.4 ARPAEHEKESMBERERSE . mEAEREGE AL PRI ENEX S
B2 5 AR, 4 RS, PR b F K 5 s il = e I AR 8 SR B R
i 14 2 A S 25 IE A 9 (P<0.01)
x5 R FEEKT 5 B RE R ARAOHE R A

Table 5 Correlation analysis of dietary different manganese levels and serum lipid metabolism

indices
i B Hih = I ] e A 1 e g
Items TG/(mmol/L) CHOL/(mmol/L) AKP/(4 IR HAL/dL)




TR A A [ K P
Dietary different manganese 0.836 0.885 0979

levels/ (mg/kg)

RN A S (P<0.01). FERIF
** meant extremely significant correlation (P<0.01). The same as below.

HIZE 6 P, 4 FRSES, TR b R A B KT 5 i e B Ak B 0 RIS e ko AU
P S ARE 2 IE AR OG(P<0.01); 5 IMLTE T RE S B B R 2 U SR (P<0.01).

&6 PR A EEKCE S G LR R FRR AR X S A

Table 6 Correlation analysis of dietary different manganese levels and serum antioxidant indices

U gE| ISR i [ g B W H Mo E AL g
Items T-AOC/(U/mL) MDA/(nmol/mL) GSH-Px/(umol/L)
TR A AN [ K P
Dietary different 0.716" -0.886" 0.666"

manganese levels/ (mg/kg)

R 7 mTan, 4 FEE, FIRAPAREKTESIE. OF. . BRI R R AR
5#FEME (P<0.01)

F= 7 RPN FEEK S IS B H R PRI E R R M A
%< 7 Correlation analysis of dietary different manganese levels and manganese deposition in

serum and organ tissue

i H IR OIE JFFE JB
Items Serum/(pg/L) Heart/(mg/kg) Liver/(mg/kg) Pancreas/(mg/kg)

PRHR AN R B K~
Dietary different ” ” » »
0.919 0.745 0.728 0.923
manganese levels/

(mg/kg)
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Effects of Manganese on Serum Lipid Metabolism, Antioxidant Indices and Organ Tissue
Manganese Deposition of Wulong Geese Aged from 1 to 4 Weeks
ZHANG Xuejun'?  WANG Baowei”® GE Wenhua ZHANG Mingai° YUE Bin®> ZHANG
Yangyang2
(1. The Animal Husbandry and Veterinary Station of Lianyungang, Lianyungang 222000, China; 2.
Institute of High Quality Waterfowl, Qingdao Agricultural University, Qingdao 266109, China)

Abstract: This experiment was conducted to study the effects of dietary different manganese
levels on serum lipid metabolism, antioxidant indices and organ tissue manganese deposition of
Wulong geese aged from 1 to 4 weeks, and to find the appropriate dietary manganese
supplemental level. Three hundred and sixty one-day-old Wulong geese were randomly divided
into 6 groups with 6 replicates per group and 10 geese per replicate (half male and half female).
Geese in the control group (group I ) were fed a basal diet (manganese content 20 mg/kg), and
the others in the experimental groups were fed the basal diets supplemented with 30 (group II), 60
(group III), 90 (group IV), 120 (group V) and 150 mg/kg (group VI) manganese, respectively. The
experiment lasted for 4 weeks. The results showed as follows: 1) the contents of triglyceride and
total cholesterol in serum of groups IV, V and VI were extremely significantly higher than those
of group I (P<0.01), and the contents of triglyceride and total cholesterol in serum of group III
were significantly higher than those of group I (P<0.05). There was no significant different on
serum alkaline phosphatase activity among all groups (P>0.05). 2) The serum total antioxidant
capacity and glutathione peroxidase activity of groups IV, V and VI were extremely significantly
higher than those of group I (P<0.01), and the serum total antioxidant capacity and glutathione
peroxidase activity of group III were significantly higher than those of group I (P<0.05). The
serum malondialdehyde content of group V was extremely significantly higher than that of groups
[, II and III (P<0.01), and the serum malondialdehyde content of groups IV and VI was
significantly higher than that of groups I, II and III (P<0.05). 3) The manganese depositions in
serum, heart, liver and pancreas of groups IV, V and VI were extremely significantly higher than
those of group I (P<0.01), and the manganese depositions in serum, heart and liver of groups Il
and III were significantly higher than those of group I (P<0.05). In conclusion, dietary
supplemented with manganese can improve the contents of triglyceride and total cholesterol in
serum, enhance the body antioxidant capacity, and increase the organ tissue manganese deposition
of Wulong geese. It is suggested that the suitable manganese supplemental level is 90 to 120
mg/kg.

Key words: manganese; Wulong geese; lipid metabolism; antioxidant capacity; manganese

deposition
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