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(Effects of Zn-Methionine Supplementation in Layer Diets on Productive Performance and

Egg Quality)

A0S WUUNDY

9

Surachak Maenthong

AAIVIFNIAENT ALTNEATAIENS UNNINEIRERUATIYENE

UNANED
wIsmdINed (Zinc) dauddgsienseuiunsiumivedduvedusiu aslulawmsn wagludu
Wudruuseneuveseulwdlidosnin 25 viia FerrelunisdesuasnsiinaiganseInns Aty

o o Haw ¢ A = v . . M 1 a
dunwinduiiiiingUssasdiiofnwinanisly Zn-Methionine Tuamislnluseaussaninnisndnuay

ANy 31NN15ANI91UITE 3 atU Ausl A.e. 2017-2019 Faiin154@38 Zn-Methionine Au
AU 20-100 1n./AN. 8115 wudinguasuluseau 20-80 un./nn. 8m1s lugasensnddanyd
50 n$u lifinaseuszdndnmnisudauazniswdsuemnsiludminly eglsimunguinadulusgiv

100 un./nn. 819115 tuansemnsnddaned 50 n3u AUsuunsiule nandaly uaga1 Haugh unit

(%
CY [ Y]

wnnIngudued 1 ltudAy Aatuazulaiimisiasu Zn-Methionine fisgdu 100 un./nn. o5 Tu

o

o

o = Y A Y a a a 1
gnsomsnildangd 50 n3u WevieUTuuTUsEanSammndnuazaunnly

adAgy : bilY, aussaninnisudn, Zn-Methionine



unii
lugeamnssululnivesUssmalnglul w.a.2562-2566 wuinUsewelneaiunsandnlylinvue
76,686 d1uvles dsseniads 1,114.73 dnmedlu Wluusemaniunianun 75,349 dumes finsuilaaly

13 o

UseimeraTuagil 41.5 aumes (nsumsiniely, 2566) agalsinuguslaadnavanfsisnmuninvasly

' v oy
rala o < 1

nsdeslnluielvaussonmnisudauwazaunnlinfuuiuediunatedade laun aeiug 013 N3

Y

Janisuazanmwinden lnanztadediuemis Jaludwddylunisiinaninvesdnlwasduduyu

[ ° [y

$av0260-70 Tumsudnarsemsiisndudmsvlalifdalusiu arslulewnse losfu 3ndu uazuis
Tngussidulavugdidunumddgiisadesdunssurunsunueddulusisnie uagdnududu
dwsumsesaivlauazmsimunvesdnlnduluegisund frdninnussinazuansennsviaidiule
o Inganssanmnisuanvesdaiozanas flensidenns ssuvduiugiound amuesnsviaus
smBueInMsldsuuTsmliismenioianmssumumslivstenildlasussiniduluemns
vsonslasuussmitliauna (ritos uazesiius, 2561)
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Hudson et al., 2005 ) sletudunuatuiasilingusyasmiia@nwinanisiasy Zn-Methionine Tua11m1s
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NaYBIN15IY Zn-Methionine fiaUsuaunisnula

Abd El-Hack et al. (2017) laviin1stasa Zn-Methionine Tuamsinlyug Hisex Brown a1
22-34 dUa9i 313U 120 69 Tuseeu 0, 25, 50, 75, 100 UN./NA. 81U15 Tuqmmmiﬁﬁé’aﬂsﬁ 50 nSu
wuilugaseny 22-34 &awi nauilledu 100 un./an. 813 fUSinunsAulduinnimnngumaaes
sesawNAengNAIUANGiUTINunsAUlfNNnInguiaSY 25, 50 wag 75 wn./an. 81173 (Table 1)
Feaonndasfu Abd El-Hack et al. (2018) 7ivhn1siadu ZnO Tusesu 0, 50, 100 un./nN. BIMNT WAL

s

Zn-Methionine lusgsfu 50 waz 100 un./an. 0193 lugnsesiddansd 50 niu naasslulalyius
Hisex Brown 81 22-34 §Ua% d1u9u 120 62 Awudvlugae 22-34 dUansi nguditads 100 un./nn.
9115 fiUFnansiuldunnimnngunismaaes egnslsAmunguiitaia Zno lusedy 100 un./An,
81M13UaY Zn-Methionine lusgdu 50 un./nn. 91m15 dUsunansiulalduanaiinnguatuay

(Table 2)


https://www.sciencedirect.com/science/article/pii/S0032579119305668#bib23
https://www.sciencedirect.com/science/article/pii/S0032579119305668#bib3
https://www.sciencedirect.com/science/article/pii/S0032579119305668#bib17

Table 1. Effect of graded levels of Zn methionine on live body weight, body weight change, daily feed intake

and feed conversion ratio of Hisex Brown laying hens from 22 to 34 weeks of age

Zn-Met (mg/kg of diet)

ltem 0 25 50 75 100 SEM p value
LBW (g)

IBW (22 week) 1,662 1661 1,664 1,664 1,662 16.87 1.000
FBW (34 week) 1,862 1,807 1,758 1,715 1,768 17.41 0.086
BWC (22-34 week) 199.71 146.42 94.03 51.05 106.45 22.90 0.309
DFI ()

22-26 week 93.64° 90.91° 90.53° 84.29% 113.25° 2.47 >0.000
26-30 week 98.23° 97.82° 96.42° 88.38° 113.78° 2.12 0.001
30-34 week 96.28° 94.98° 93.93% 86.64° 113.51° 2.20 >0.001
22-34 week 96.05° 94.57° 93.63° 86.43° 113.52° 2.22 >0.000
FCR (g feed/g egg)

22-34 week 186 180 177 164  1.80 0.040 0.540

BWC, body weight change; DFI, daily feed intake; FBW, final body weight; FCR, feed conversion BW, Initial
body weight; LBW, live body weight; SEM, standard error mean.
Means in the same row within different letters are significantly different (p < 0.05).

Source: Abd El-Hack et al. (2017)

Table 2. Effect of dietary treatments on live body weight, body weight change, feed intake, and feed

conversion ratio of Hisex Brown-laying hens from 22 to 34 weeks of age

ZnO (mg/kg)  Zn-met (mg/kg)

ltem control 50 100 50 100 SEM p value

Body weight change (¢)

22-34 weeks 199.71 22670 122.04 94.03 106.45 22.90 0.309
Feed consumption (g/hen/day)

22-26 weeks 93.64° 86.24° 102.06° 90.53° 113.25° 2.50 0.001
26-30 weeks 98.23°  87.68° 102.43° 96.42° 113.78° 2.14 0.001
30-34 weeks 96.28° 87.22° 102.23° 93.93° 113.51° 2.19 0.001
22-34 weeks 96.05° 87.05° 102.24° 93.63" 113.52° 2.21 0.001
Feed conversion ratio (g feed/g egg)

22-26 weeks 181  143% 1977  177° 185 0.038 0.048
26-30 weeks 1.93°  147° 216° 182 1.76° 0.085 0.020
30-34 weeks 1.83° 1465 204° 173> 180° 0.036 0.045
22-34 weeks 1.86°  1.45° 206 1.77° 1.80° 0.039 0.031

Means in the same row within different letters are significantly different (P < 0.05)
SEM= standard error mean

Source: Abd El-Hack et al. (2018)



Tuvaued Li et al. (2019) ¥nsiaiu ZnSO, lusesiu 80 un./nn. 81115 (NGUAUAL) UAT Zn-
Methionine Tusgdu 20, 40, 60, 80 uay 100 un./nn. 8115 lwemshilasiug Jinghong-1 ﬁawq 49
dUanai wudilunisiedu Zn-Methionine Aiszdu 80 un./an. 8w FUFnansiuldmnitnguniue
Tuvaugiliaial 20, 40, 60 wag 100 wn./nn. 9113 FAliuandnaainnguAuAn (Figure 1) agulsinnis
@31 Zn-Methionine Tusesfu 100 1n./an. 81913 USinumsauldnaninguiiasutesndt osan

o a

dangdlidutislunsiusa aAnueeInems warn1IYRTNemMT (Hunen wazae, 2553)

Feed Intake Ege weight
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Figure 1. Effects of Zn-Met supplementation on laying performance of laying hens. Data are means of 6
replications of 20 hens. FCR = feed conversion ratio. Effects of different dietary Zn-Met level were determined
using orthogonal polynomials for linear and quadratic. The curve and polynomials were shown (P < 0.05).

Source: Li et al. (2019)

NaYaIN51Y Zn-Methionine fanananly

Abd El-Hack et al. (2017) wuitlutseny 22-34 danmi nguiliaialuszdu 100 un./an. 91913
fAnnnnimanguvaaes Fanguiliasalusedu 0, 25, 50 uay 75 un./an. 013 SAnandslyliunnsg
fu (Table3) WuLiea Abd El-Hack et al. (2018) wuinlugaseny 22-34 §Uansi nquditasy Zn-
Methionine Tusgdu 100 14n./nn. 81115 Uag ZnO lusedu 50 un./An. 81913 AAINNINANGUVAREY
sesaunAonguiliadu Zno Tusesu 100 un./nn. 91113 wagngumuaudirlaiineiu Sanguiliady Zn-
Methionine Tuszéiu 50 un./an. 8113 fldtfesnimnngumaass (Table 4) Fsdaudsiunismaassues

4



Li et al. (2019) nuiwandnlinnnquilleissuiisuiunguatuauianliaiaiu (Figure 2) Asduagula
JInguiasy Zn-Methionine Tusgsiu 100 un./nn. 81113 Anandnliuinniinguintasy seaunindd

Weosnnmsiasudansdluomsiina@auindeyssdninimnisuanly lnsaugunisvdsgesiuuime

v 6 o

JEUINNTRsYRUgLazMsdLaeilUsiulwdeayiaseninmnisasaly (McDowell, 1992)
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Table 3. Effect of graded levels of Zn methionine on egg number, egg weight and egg mass of Hisex Brown
laying hens from 22 to 34 weeks of age

Zn-Met (mg/kg of diet)

ltem 0 25 50 75 100 SEM p value

EN (egg/month)

22-26 week 22.91°  2290° 22.16° 20.77¢ 25.43° 0.39 0.001
26-30 week 22.49°  21.34° 2337° 2329 26.68° 0.48 0.003
30-34 week 23.28° 22.45° 2337° 21.94° 2598 0.39 0.005
22-34 week 22.90° 22.23° 2223° 2200° 26.03° 0.39 0.003
EW (g)

22-26 week 67.87°  70.94°° 70.18° 71.70*° 72.86° 0.43 0.001
26-30 week 67.90° 71.10° 70.94° 72.39°° 7336° 0.40 >0.000
30-34 week 67.949  71.08° 70.56° 72.33%° 73.18° 0.39 >0.000
22-34 week 67.90° 71.04° 70.55° 72.14%° 73.14° 0.40 >0.000
EM (g/h/d)

22-26 week 51.07% 54.07° 51.85° 49.62° 61.79° 1.01 >0.001
26-30 week 50.90° 50.60° 55.24° 56.15° 65.25° 1.30 >0.001
30-34 week 52.69° 53.17° 54.95° 52.85° 63.39° 1.02 >0.001
22-34 week 51.80° 52.61° 54.02° 52.87° 63.48° 1.01 >0.001

EN, egg number; EM, egg mass; EW, egg weight; SEM, standard error mean.
Means in the same row within different letters are significantly different (p < .05).

Source: Abd El-Hack et al. (2017)

NaYaIN1ISIY Zn-Methionine siauseansniwnisiasuaivisiduvuinla

a a

Abd El-Hack et al. (2017) wuinlugseny 22-34 dUa fiszansnmnsasuemadu

1% '
o CY

wminlvlaiuansnaiu (Table 1) Tuvaue?l Abd El-Hack et al. (2018) wuiitugate1e 22-34 dUami nay
sy zno Tusedu100 wn/nn. evng f8msnadsuenaduiminlinnimnngunaaes ngu
a3y Zn-methionine Tusgdu 50, 100 un./nn. 911113 wagnguemuauiiAliuansstudsanniingud
@51 znO Tusedu 50 un./nn. 8113 (Table 2) Tuwaizdl Li et al. (2019) wudinguditasy Zn-

methionine Tuszdu 80 un./nn. @193 fusz@nsnmnsiasuemisiduuwinlidesndtnguaiuay



Tuvagiinguiasusedu 20, 40, 60, Wag 100 un./nn. 8115 Wusndsiudlewisuiungumiuay (Figure

1) danuazuledn msiiadu Zn-methionine liifinasiauszansnmnisiaswemnsiuminly

Table 4. Effect of dietary treatments on productive performance of Hisex Brown-laying hens from 22 to 34

weeks of age

ZnO (mg/kg)  Zn-met (mg/kg)

ltem control 50 100 50 100 SEM p value

Egg production, %

22-26 weeks 76.36°  84.76° 73.86° 71.86° 86.30° 1.39 0.002
26-30 weeks 74.96° 88.93° 77.90° 68.86° 86.96° 1.82 0.002
30-34 weeks 77.60°  86.60° 77.91° 7143 86.76° 2.39 0.004
22-34 weeks 76.33°  86.76° T76.53° 70.73° 86.66° 2.01 0.002
Egg weight (g)
22-26 weeks 67.87° 71.05% 73.22* 70.18 72.86 0.44 0.001
26-30 weeks 67.90°  69.39% 70.99% 70.94%° 73.36° 0.40 >0.000
30-34 weeks 67.94°  69.81%° 71.13%™ 70.56° 73.18° 0.40 >0.000
22-34 weeks 67.90°  70.09% 71.78%® 70.55® 73.14° 0.41 >0.000

Ege output (g)

22-26 weeks 1554.29° 1839.51% 1578.79" 1555.72" 1853.77° 31.23 > 0.000
26-30 weeks 1527.12° 1810.50° 1466.74° 1657.44° 1957.72° 40.05 > 0.000
30-34 weeks 1580.70° 1817.21° 1524.44° 1648.79" 1901.83° 30.54 > 0.000
22-34 weeks 1554.04° 1822.40° 1523.32° 1620.65" 1904.44° 31.70 > 0.000

Means in the same row within different letters are significantly different (P < 0.05)

SEM= standard error mean

Source: Abd El-Hack et al. (2018)

NaYaIN13 18 Zn-Methionine faRunIWlY

Abd El-Hack et al. (2017) wuinnguilia3a Zn-Methionine Tuszdu 0, 50, 75 ua¥100 un./an.
o3 dandesiduliunaliunndreiu luvaesedu 25 un/nn. owns dafeenimnngunaass
(Table 5) Fstaudiaiu Abd El-Hack et al. (2018) finuimnngunsnaassdadesiduliundlaiunneig
fu (Table 6) uBNaNil Abd El-Hack et al. (2017) nuinguiiiada Zn-Methionine Tusediu 25 un./nn.
9113 dAesiduliunnnnimnngumaaes luvnigiisedu 0, 50, 75 waz100 un./nn. 813 flanll
LANANAAL (Table 5) Fstaudaiu Abd El-Hack et al. (2018) Ainuimnngunsmaassdienlsiunnnaiiy
(Table 6) Abd El-Hack et al. (2017) wuinnguiliaia Zn-Methionine lusgdu 100 un./nn. 9113 3
A1gengin (HU) 11nnImnngs 5e9adu1fe 50, 75, 0 Uag 25 14n./AN. 81115 AuaIny wilaiussineiy
(Table 5) vauzdl Abd El-Hack et al. (2018) wuailunisia3y Zn-Methionine lusgdu 100 un./nn,

I3 WAENFUAIUANTIAIFONYTANINNTINANGUNAREY T898911AD Zn-Methionine Tusesu 50 uag
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7n0 lusgdu 50 wag 100 un./nn. 813 farsengdnliiunnanaiu (Table 6) Fadnudsiu Li et al
(2019) WUIINTLETH Zn-Methionine Aaan@1eN1sNAaeY Liays Tu IAgengdnliunndaiuvenn
nau lusauziinaeanisvaaes 15 Fu lusedu 100 un./an. 8195 fldArgengdasnnnimnnasmaaes
uaznguTiaTH Zn-Methionine Tuszdiu 20, 40, 60 wag 80 un./nn. 813 Slesenglnliuandnafuile

WIsuieuiungualuny (Figure 2)

Table 5. Effect of graded levels of Zn methionine on egg quality parameters of Hisex Brown laying hens from

22 to 34 weeks of age

Zn-Met (mg/kg of diet)

[tem 0 25 50 75 100 SEM p value
ESI 7888 7735 79.29 7878 78.65 0.27 0.222
Yolk (%) 23.14° 2158° 23.16° 23.37° 23.11° 0.19 0.007
Shell (%) 1275 1305 1277 1283 12.50 0.10 0.524
Albumin (%) 64.13° 67.79° 64.07° 63.80° 64.40° 0.43 0.008
Yl 48.65 4892 4890 47.94 50.61 0.30 0.060
Y:A ratio 0.36° 0.32° 036" 037" 0.36° 0.005 0.000
HU 85.86° 85.24° 87.92°° 87.32° 88.57° 0.38 0.015
ST (mm) 0.37° 039" 039" 038" 0.38" 0.002 0.039

ESI, egg shape index; HU, haugh unit score; SEM, standard error mean; ST, Shell thickness; Y:A ratio, yolk:
albumin ratio; VI, Yolk index.
Means in the same row with different letters are significantly different (p < .05)

Source: Abd El-Hack et al. (2017)

Table 6. Effect of dietary treatments on egg quality of Hisex Brown-laying hens from 22 to 34 weeks of age

ZnO (mg/kg)  Zn-met (mg/kg)

ltem control 50 100 50 100 SEM p value
Egg share index 78.84 7822 7838 7929 7865 0.30 0.233
Yolk, % 2504 2330 2316 2316 23.11 0.21 0.067
Albumin, % 61.96 6304 6437 64.07 64.40 0.44 0.076
Yolk:albumen 0.40° 0.37° 0.36° 037° 0.36° 0.006 0.007
Shell, % 1301 1262 1247 1277 1250 0.11 0.555
Yolk index 4832 4748 4563 4890 50.61 0.32 0.076
Shell thickness 0.37° 038" 0.39° 039" 0.38" 0.001 0.016
Haugh unit 89.18 84.70° 85.18"° 87.92*" 88.57° 0.40 0.017

Means in the same row with different letters are significantly different (P < 0.05)

SEM= standard error mean

Source: Abd El-Hack et al. (2018)
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Figure 2. Effects of Zn-Met on egg quality of different storage time of laying hens. Eggs were stored 1d, 5d,
and 15d at room temperature (30°C + 2°C), respectively. Data are means of 4 eggs per replication.

Source: Li et al. (2019)
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