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(Effects of peppermint essential oil supplementation in laying hen diets on performance

and egg quality)
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Table 1 The effect of peppermint essential oil on performance of laying hens.

Items peppermint essential oil (mg/kg) SE P-Value
0 50 100 200
Initial body weight (g) 1551.27 1514.00 155528 1518.65 6.95 0.31
Final body weight (g) 1583.93 1588.00 1600.00 1588.49 7.03 0.20
Body weight change (g) 40.95 84.89 44.45 71.63 7.64 0.46
Weekly average daily Intake (¢)  104.16 ~ 99.17  102.87  100.64 0.98 0.14
Weekly egg mass (g) 5297 52.78 55.48 51.47 0.60 0.39
Weekly feed conversion ratio 1.97 1.88 1.86 1.96 0.02 0.08
Weekly egg production (%) 90.91 90.87 94.07 86.19 1.10 0.32

Source: modify from Rahman et al. (2021)

Abdel-Wareth et al. (2020) #fnwinsiasuiidunensemeanluasssuniluamsinlise
aussanmnsnan laevinmsveaeslulaly Bovans brown 81y 32 dUav 47131 200 # wiaeenidu 5
nau Ao nauninisasuiidurenssivennluagseunuiisedu 0, 74, 148, 222 uay 296 dadnsw/

Alansue1ms MINEIRY HaN1INAEBY WU NuEsuUIduneNssmeInluassswuf seay 74

'
1A

adnsu/Alansueims dwaliiiminly wWesidudnisudaliiindu waliwana1aainsesudy nauasy

q

)

3

Pfureusemeannludssennuiseau 222 Jaansu/Alansuanyis dwaiusunaunisnulennas naus

9 q

s U URUSE N UL SEWAUNSEAU 296 NaaNTU/Alansua1unns daNalreonsINI1siasuaIung

'
aa

Juiwidnluinian eeradumsizasszunuiinduneuaniz Hienszhiuaussinaimsaulugio
Na@15UsENaULLUNea (Dorman et al,, 2003) yblafiusuianisiulaiiindu drelunsgeswaznis

AnTuase1s vilmhasomsluliusslewilafau Jsdmaliuminly wald wWesidudnisudnly

wazdnsIN1sasuavsiutninludvumuluaie



Table 2 The effect of peppermint essential oil on performance of laying hens.

ltems Peppermint essential oil (mg/kg) SEM? P-Value
0 74 148 222 296 Lin®  Quad'

Egg weight, (¢/hen/day)  60.33° 63.4° 63.50° 63.86° 64.17° 1.612 0.001 0.179
Egg mass, (g/hen/day)  53.67° 58.44° 58.79° 59.29° 59.79° 1.728 0.001  0.187
Hen-day production, (%) 88.96° 92177 9252 92.83% 9316° 2433 0.001 0.329
Feed intake, (¢/hen/day) 112.3¢ 115.7° 116.2®® 117.3* 116.3®® 2915 0.001  0.046
Feed conversion ratio  2.092% 1.979° 1.976° 1978° 1945° 0.046 0.001 0.013

Means not sharing a common letter (*°°°) in a row are significantly different (P < 0.05)

d Standard error of the means

¢ Linear responses to dietary inclusion levels

" Quadratic responses to dietary inclusion levels

Source: modify from Abdel-Wareth et al. (2020)

Table 3 The effect of peppermint essential oil on performance of laying hens.
Items Peppermint essential oil (mg/kg) SEM P-Value

0 100

Egg weight (g) 59.13+2.99P 60.29+2.57° 0.088 <0.0001
Feed intake (g) 107.64+2.32° 109.10+1.21° 0.221 0.0007
Body weight (g) 1411+120.10 1407+143.00 68.91 0.921
Egg production (%) 86.57+13.48° 89.64+13.30° 0.403 0.0002
Egg mass (g/hen/day) 51.15+8.32° 53.88+7.84° 0.412 <0.0001
Feed conversion ratio 2.30+0.29 2.20+0.28 0.030 0.159

The two-way interaction on EP and EM was significant (P<0.05)
Means (+SD) within columns with different lower case letters differ significantly (P<0.05)
SEM standard error of the mean for main effects

Source: modify from Akbari et al. (2016)
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Table 4 The effect of peppermint essential oil on egg quality of laying hens.

Items peppermint essential oil (mg/kg) SE P-Value
0 50 100 200

Egg breaking strength 55.99 49.60 44.70 46.72 1.02 0.09

Egg yolk color 11.18 11.67 11.67 12.09 0.19 0.28

Haugh unit 63.53 72.48 63.50 70.15 2.75 0.32

Source: modify from Rahman et al. (2021)

Fedpudaiuauues Abdel-Wareth et al. (2020) AgnwiMsiasudTuveussieanluazszuny
Tugmsinlusenuninly nevinisnaasstulaly Bovans brown a1 32 a9 993w 200 67 wus
sanidu 5 ngu AenquilinisiaSuiduneuszeanluazssunufiseau 0, 74, 148, 222 uay 296
a a v a o o v 1 § 1 f @ 1 oA a
fadn3u/Alansuemns MuaIdu #an1smnas wul wWesidudluvniuavilesidudluung nquiltasy
WniiuveuszmeInludeseuminnseAuliuanaA9INNENAIUAN UAA1 Haugh unit ANMUIYBILUGRN
1 anugevedlenn wWesdudwdenlunquiliasuinfiunenssmennluazszunivnszau daniuiu
nd1nguAIuAL a1inaInuntuneNstneYlIsUsuUsssuvduiuduasiiunsiuseadenlussuy
= U [ gj Q.I/ U ! o ! QI ! o b4 = [ = 1
duitug auammvaseulesiludussuiiludgnisiiunisgesamis vinligaduaisemnsivasraddenly
wazaun Wlul@ATY (Radwan et al,, 2008) arszunuiinaauvAiluansiuoyyadasy Feazdreduds

nsidenan ety vihlvinugavesliuidinsas Jedanalvien Haugh unit gemulume



Table 5 The effect of peppermint essential oil on egg quality of laying hens.

ltems Peppermint essential oil (mg/kg) SEM? P-Value
0 74 148 222 296 Lin®  Quadf
Haugh unit, score 86.22° 91.53° 9154® 9156° 9157% 0991 0.001  0.086

Shell thickness (mm) 0.333" 0.371° 0.372* 0.373% 0.373* 0.003 0.001 0.092
Albumen height (mm)  8.16°  9.44°  9.46* 948  950° 0415 0.002 0.115

Shell (%) 8.180° 8.919° 8913 9.020° 9.021* 0.113  0.001 0.154
Albumen (%) 6141 6145 61.65 61.24 6123 0.714 0.0621 0.614
Yolk (%) 30.47 2990 29.75 2975 2974 0.276  0.055 0.814

Means not sharing a common letter @

in a row are significantly different (P < 0.05)
d Standard error of the means

¢ Linear responses to dietary inclusion levels

" Quadratic responses to dietary inclusion levels

Source: modify from Abdel-Wareth et al. (2020)

Table 6 The effect of peppermint essential oil on egg quality of laying hens.

ltems Peppermint essential oil (mg/kg) SEM P-Value
0 100

Egg index 74.38+2.45 75.10+2.02 0.350 0.328

Shell weight (%) 8.60+1.02 9.32+1.28 0.192 0.0511

Yolk color 6.35+0.44 6.25+0.4 0.072 0.511

Shell thickness (mmx10-2) 38.22+4.01 39.25+4.08 0.631 0.355

Haugh unit 94.46+4.11 94.40+3.50 0.59 0.948

SEM standard error of the mean for main effects

Source: modify from Akbari et al. (2016)
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