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Effects of Zinc-methionine Supplementation in Diets on Productive Performance and

Small Intestinal Morphology of Broiler Chicken
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Table 1.Effects of dietary supplementation with zinc compounds and amino acids from organic

minerals on the performance of broiler chickens.

ltems T1 T2 T3 T4 5 SEM P-value

Initial body weight (g9 41.21 4121 4121 4121 4120 0.126 0.999
Body weight (g) 27372 2798° 2780°° 27556 2747 % 332  <0.001
Body weight gain (g) 2696% 2757¢ 2739 °< 2715%*  2705% 332  <0.001
Average daily gain (g) 72.9° 745° 740°% 734%®  731° 0898 <0.001
Feed intake (g) 3627 3570 3586 3607 3600 945  0.854
Feed conversion ratio  1.35°  1.29°  1.31°®*  1.33®  133% 0035 0.046
EPEF 526 553 555 542 545 251 0214

b Values on the same row with different superscripts differed (P< 0.05), T1= Inorganic zinc, T2=
100Zn-AA, T3= 75Zn-AA, Td= Zn-AA+Zn0O, T5 = Zn-Gly+ZnO, EPEF = (European Production
Efficiency Factor) is an index measuring the production efficiency of broiler chickens.

Source: INANMI LazAMy (2568)

AMNNUNABBIVOY Khan et al. (2024) Nan15ANEINUIT NI5LESHN Zinc—glycine (ZnO-80) Wag
zinc-methionine; ZnM Tuszdiu 20, 40 wag 80 wn./nn.) m'aammuzﬂmﬁzyjlﬁuimmldLﬁa WU
Usuaunisiuems  (FI) ﬁu’qmaamwzmsmaaﬂ:ﬂLLmﬂﬁiNﬁuasmﬁﬁaﬁwﬁauJ wansliiuinnsiasy
Finzaanunasuarsysuiiuanseiu lidwasornuanusalunisiuensvedliie dhuindh BwW)

o w

waz onsnsiasuemsiluiiuings (FCR) wanansiusegsiveddny Inglnilenlasudingd Zinc-



1%
o v o

methionintusgsugs (ZnM-80) umiindasan wazili FCR g WaSeuiieuiunduaununag

nauilasudengd Zinc-glycine A3ty N131&3u zinc-methionine Tuszau 80 un./nn. 1luszauimunzay

Table 2. Effect of organic and inorganic sources of Zn on weight gain and FCR (g/chick).

Groups  Control Zn0-80 ZnM-20 ZnM-40 ZnM-80 P-value

FI, 3165 + 1.15 3161 + 1.52 3162 +2.04 3158+ 1.85 3163+ 152  0.376
BW 1848% + 3,78  1864° + 2.30 1854% + 2.64 1890° + 2.51 1949% + 2.00 <0.001

FCR 1.70° £ 0.01  1.69° £ 000 1.70% + 0.03 1.66°+0.02 1.62%+0.08 <0.001

Control, ZnO-80 = 80 mg ZnO/kg feed; ZnM-20 = 20 mg ZnM/kg feed; ZnM-40 = 40 mg ZnM/kg
feed; ZnM-80 = 80mg/ke.

Source: Khan et al. (2024)
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Table 3. Effect of dietary zinc-methionine supplementation on growth performance in broilers

under high ambient temperature

Zinc-methionine mg/ke SEM P-value
0 25 50 100

BWO (g 54 53 54 53 0.825 NS
BWS (g) 2045P 2145° 22152 2205 85 p <0.05
ADG (g/day) 47.60°  49.81%* 51.45° 51.242 4.6 p <0.05
Fl (¢/42 day) 3802° 3765% 3673° 3679° 88 p <0.05
FCR 1.91° 1.80° 1.70° 1.71° 1.325 p <0.01
BMW % 23.4° 24.6° 28.1° 27.1° 0.85 p <0.05
Liver % 3.14 3.59 3.34 3.17 0.25 NS
Abdominal fat%  1.75° 1.73° 1.38° 1.44° 0.137 p <0.05

Control, Zn0-80 = 80 mg ZnO/kg feed; ZnM-20 = 20 mg ZnM/ke feed; ZnM-40 = 40 mg ZnM/kg feed; ZnM-80
= 80mg/ke. BWS= Body Weight Gain Score BMW= Body Weight Mean Liver=Liver Weight.

Source: Saleh et al. (2017)
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Table 4. Effects of the organic mineral zinc-amino complex on small intestinal morphology in

broilers.
ltems T1 T2 T4 SEM P-value
Duodenum
Villi height (um) 1798.37 1859.36 1860.30 31.640 0.680
Villi crypt depth (um) 251.22 236.22 229.39 7.062 0.457
Villus height: Crypt depth ratio  7.62 8.46 8.25 0.318 0.555
Base width (um) 299.70 310.10 297.30 9.741 0.863
Jejunum
Villi height (um) 1251.47 1161.93 1261.91 27.887 0.287
Villi crypt depth (um) 165.60 175.44 175.29 5.066 0.684
Villus height: Crypt depth ratio  7.83 6.84 7.45 0.201 0.129
Base width (um) 279.80 270.60 262.96 9.405 0.783
lleum
Villi height (um) 1066.85 950.82 977.92 27.434 0.201
Villi crypt depth (um) 185.86 165.60 193.32 6.580 0.212
Villus height: Crypt depth ratio  6.03 5.90 5.20 0.189 0.159
Base width (um) 294.10 297.90 283.28 8.114 0.766

T1 = Inorganic zinc supplementation 80 mg/kg feed. T2 = Organic zinc supplementation (Zn-amino
acid complex - Zn-AA) 105 mg/kg feed. T4 = Mixed zinc supplementation (organic + inorganic -
Zn-AA + Zn0) 40 + 40 mg/kg feed (total zinc 80 mg/kg feed).

Source: INNNUN warAE (2568)
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Table 5. intestinal histomorphology of broilers fed with organic and inorganic zinc in the ration

Groups Control Zn0-80 ZnM-20 ZnM-40 ZnM-80 p value

Villus (um) 701+ 1.15 705+ 231 702°+ 057 830°+1.73 916°+ 1.15 0.0000

Height Villus ~ 140°+ 1.54  140°+ 1.54 139+ 1.54 146°+1.73 151 +1.73 0.0001
width (um)
Crypt (um) 2243 + 057 221+ 1.15 225°+ 0.57 217+ 1.15 210% + 1.15 0.0063

Depth VH:CD  3.129+ 0.03 3.18°+0.01 3.119+ 0.01 3.82°+0.04 4.36° + 0.03  0.0000

Control, Zn0O-80 = 80 mg ZnO/ke feed; ZnM-20 = 20 mg ZnM/kg feed; ZnM-40 = 40 mg ZnM/kg
feed; ZnM-80 = 80mg/ke feed. Depth VH:CD = Villus Height to Crypt Depth Ratio

Source: Khan et al. (2024)
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Table 6. Effect of Zn supplementation on the histomorphology of the jejunum in broilers

Group BD Zn-AA, 30 mgt  Zn-AA.70™ GlyZn.30mg?  GlyZn.70mg™

Villus height 1284 + 180" 1462 + 360° 1492 + 330° 1204 + 240°  1376+310°

()]
Villus surface 1523 + 680" 1923 + 1370% 1843 + 910° 1603 + 580" 1843 + 640°

[Mm2]

Zn-AA4 30 mg-1 = Supplemented with 30 mg of zinc sulfate per kg of feed; Zn-AA470™¢! =
Supplemented with 70 mg of zinc sulfate per kg of feed; Gly-Zn.30mg-= Feed supplemented
with 30 mg of zinc glycinate; Gly-Zn.70mg-1 = Feed supplemented with 70 mg of zinc glycinate.
(@b — P < 0.001; cd — P < 0.01; ef — P < 0.05)

Source: Lnkut et al. (2017)
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