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Effects of 2-hydroxy-4-(methylthio)-butanoic acid chelated
Cu/Mn/Zn on eggshell quality,enzyme activity and
trace mineral retention in laying hens

SUN Qiu-juan, GUO Yu-ming® , ZHANG Tian-guo, WEN Jin-lei
(State Key Lab of Animal Nutrition, College of Animal Science & Technology,
China Agricultural University, Beijing 100193, China)

Abstract In order to compare the effects of mineral 2-hydroxy-4-(methylthio)-butanoic acid (HMBA) chelates (Cu,Mn,
Zn) versus sulfates on laying hens,one hundred and eight 37-wk-old laying hens (Hyline Brown) were assigned to two
treatments, where basal diet in the control group (CON) supplemented with a combination of inorganic minerals (sulfate
source,i.e. ,Cu 10 mg/kg.Zn 30 mg/kg and Mn 30 mg/kg of diet) and the treatment diets (OTM) supplemented with
a combination of organic minerals to replace their inorganic forms in CON group,i. e., 10 mg/kg organic Cu (Novus
Intl. ,USA) .20 mg/kg organic Zn,and 20 mg/kg organic Mn. All diets were iso-methionine. Basal diet was fed for 2
week of a pre-experiment period. Results showed that supplementation with HMBA chelated minerals did not affect
eggshell guality (P>>0.05). Supplementation of organic minerals significantly increased CA (P =0.052 1) and CP
(P<C0.000 1) activities in liver at 43 week of age. However, differences disappeared at 48 week of age (P>0.05).
Supplementation of organic minerals significantly increased Cu concentration in liver, pancreas, spleen at 43 and 48
week of age,and yolk at 48 and 53 week of age (P<C0.05). Zn concentration were increased in liver and yolk, but
decreased in spleen and tibia when fed with organic minerals (P<C0.05).Mn concentration in spleen (P<C0.01) was
also observed to be increased at 48 week of age. In conclusion, supplementation of mineral HMBA chelates could increase
enzyme activities in liver, increase Mn and Cu retention, increased Zn retention in liver and yolk and decreased Zn in
spleen and tibia.
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Table 1 Dietary sources and levels of Cu,Mn and Zn mg/kg
Cu Zn Mn
i 3
CuSO, Mintrex Cu 7ZnS0O, Mintrex Zn MnSO, Mintrex Mn
X} IR 41 10 30
A HLAL B 10 20 10 20
x2 2MPEAHC
Table 2 Composition and nutrient levels of basal diet w/ %
R Xif HE 20 LA 3R A R XiF HR 20 A HLAL P
5P/ S 606 606 Vay il 90. 10 90. 37
X | 240. 8 240. 8 i 3.5 3.9
EKREAH 30 30 FERRY 0. 80 0.53
SR 13.5 13.5 AR 0.2 0.2
R =AY 10.8 10. 8 50 % S AL BBk 0.8 0.8
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Table 3 Effects of different sources of minerals on egg shell quality

J& % 8 b X FE4H AHLAL 3 P
43 HARERE/ pm 335.204+15.9 334.80423.0 0.936 5
HETeim R/ (kg/cm?) 3.004-0. 47 2.9140.72 0.562 7
48 HEFEJERE / pm 334.404-24. 0 337.204-20. 0 0.635 3
EFe ¥/ (kg/cm®) 3.2140.51 3.3240.70 0.506 6
52 FHRIERE/ pm 367.104+16.5 357.90424.6 0.239 5
Foruok g/ (kg/em®) 3.3140.53 3.1940.53 0.579 9
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Table 4 Effects of different sources of minerals on enzyme activities in liver

L i 145 1 X 28 A HLAL L P
43 CA/(U/mg) 0.48+0.09 0.60+0.08 0.052 1
CP/(U/g) 16.97+0.78 30.64+1.67 <0.000 1
CAT/(U/mg) 101.90429. 3 107.60+19. 2 0.698 2
48 CA/(U/mg) 0.70+0. 10 0.80+£0.12 0.183 2
CP/(U/2) 22.8842.07 27.9342.19 0.133 2
CAT/(U/mg) 116.70428. 32 91.01+12.12 0.093 3
AKP/(U/g) 31.10£6.2 36.9049.5 0.237 8
CuZn-SOD/(U/mg) 175.30% 21.0 190. 00+ 23.6 0.354 0
Mn-SOD/(U/mg) 48.00+6.6 62.50414.9 0.090 0

2.3 WETEXREXNARHZME (P<C0. 05) F1 i (P<C0. 05) .48 J&# FFIE (P <<

HAFG DI E R 5~7, AWM EICR 0.05)  JEE (P<C0. 05), L IE (P<C0. 05) Fl & 8
AN I . 3 i 43 FE IR B (P =0. 055 7) | R AE (P<C0.05),53 AR (P<<0. 05) 4 BT FH s I 24
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Table 5  Effects of different sources of minerals on tissue copper retention

w(Cuw) /(mg/kg)
JA T H P
X HR 41 A AL I

39 1ML 37 0.51

43 1ML 37 0.5240. 04 0.5140.05 0.747 7
JHHE 2.83+0.61 6.94+2.74 0.055 7
B HE 1.5140.17 1.984+0. 41 0.028 2
iilae=g 49.80=+7. 20 51.30=+9. 80 0.778 5
JIG JE 3.44+1.11 10.214+4. 03 0.039 4
% & 4.4241.02 4.8840.48 0.350 5
T 1.8940. 16 2.044+0.15 0.172 9

48 1ML 37 0.54%+0.02 0.5640. 04 0.406 7
JiF 1 8.27+2.11 13.504+3. 07 0.013 9
B 2.14740. 41 2.8540.51 0.030 8
Bk 65.90419. 4 60.59414. 94 0.628 5
JIg JE 3.83+1.64 8.0043.90 0.036 5
W& 4.36+0. 67 4.8940.79 0.259 9
i 2.4640.47 3.2340.77 0.053 8

53 B 3.41+£0.65 6.22+1.37 0.002 7
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Table 6 Effects of different sources of minerals on tissue zinc retention

w(Zn)/(mg/kg)
Ja # W H P
popiEZEl HHLAL B

39 Il 4.35

43 iR 5.1840.92 4.8240.65 0.476 6
BT 26.4641.76 33.7043. 56 0.002 5
B 24,0242, 38 24.6142.61 0.690 5
Bk 300. 00£9. 80 296.30412. 70 0.644 3
i JE 66.6949. 28 51.3543.74 0.005 8
izxEs 179.90+13. 30 157.70417. 50 0.045 2
5 i 37.9042. 06 43.58+1.51 0.000 2

48 1ML 37 5.0440. 94 5.6740.63 0.212 3
JHF 26.9541.63 27.8442.53 0.499 7
JER e 21.67+2.12 21.2542.47 0.795 3
Bk 287.80412. 90 287.10426. 90 0.958 5
JIg JE 47.5943. 63 50. 7447, 34 0.366 8
Ji% 156.90+11. 70 165. 80414, 60 0.291 3
HH 40. 3042, 49 40.1641. 41 0.902 3

53 H 41. 8943, 29 42.3043. 34 0.834 6
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Table 7 Effects of different sources of minerals on tissue manganese retention

w(Mn) /(mg/kg)
Ji % i H P
X R ZH A LA 32

39 Mg 0. 30

43 IM3E 0.2940.01 0.2840.01 0.479 4
JHF 1.4140.23 1.8140. 52 0.168 4
i 1.4740. 22 1.744+0. 31 0.147 9
s 10.7041. 40 10.4041. 30 0.718 1
i 0.8940.27 1.314+0.81 0.310 4
[IE3=3 5.4541.05 5.3440. 92 0.861 8
T 0.8440. 11 0.8840. 11 0.499 6

48 L3 0.2840.01 0.3040.02 0.077 2
JFF 1.984-0. 56 1.8440. 24 0.633 0
i 1.51+0.34 1.64+0. 21 0.473 4
s 9.2141.50 10.00+1. 82 0.458 3
IAE 0.67+0.13 1.1120. 20 0.001 1
Jiz 4.8740.28 4.79+0. 64 0.788 0
Hik 0.8040.16 0.9340. 14 0.111 6

53 E# 0.9040.15 0.9240.12 0.737 8
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