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Effects of Carrot Leaf Meal Supplementation in Layer Diets on Productive Performance and

Egg Quality

DAY ATTAUNULS
Atitaya Srirattanaphan

AMPIPIENIANENT AULNYATANENT UNNINY1FQUATIVENT

unAnge
Tuuasenduianmdelininisinensndlusfuuszunn 14% Jarsiusyyadassuasualsfiuauaid

<

naindvaaliuns agelsiny nanslaluwasenluaimslnlisenandnuazauninlidalisneanuniwansng

& A

fu FedfuduuunatuidiinguesasdilednyinavosnisliluuasevluemsdoUsyansammiageuda
yosdliuns TngnumuauAdesiuau 3 adu Afuisenined a.a. 2019-2023 eiinmsliflunasevlusedu
0.35-6.0% WUITERU 2-6% Thlsdmsnsdsuewnnduiminld sandaliwazdliunsitu ogslss
pu laifwasethmiinld wazsengin fuiuSsaguldhannsaliluwasovluomsialilats 6% eiiuni

WuvesdEliLed wazlinsenusenisnuls wasnanasly

Adndny: Tuwasen lnl Aaunnly dluues



unin
msudallmdufenssuddguosnavadnd iesannliiduunasarsermsisudulyla 1 wes
(Usgunew 50 n5u) Tindseudseuna 70-75 Alaunass 1UsAu 6-7 n5u ladu 5 51 wazrelaainosea
180-200 fadnsu wenaniisaidaniu A 75 lulasnu endiu D 1 lulasndy Fandiu B12 0.5 lalasny
Weane5a 95 Jaansu wian 0.8 Aadnsu wazladu 130-150 fadnsu (World Health Organization, 2020;
United States Department of Agriculture, 2023) wazin1susianagiaunsviats n1sUsulsaUsednsam

o w

msudauazaunmliialulssnuididediauddny Wnsanensdanismulasuinis Ysgansainnis

a [y a

nan wazaun Iy Jagtulieuaulalunisliingiunaununiaingiuiaiuainsssunaniainulasasie

LazdANgNINNILATUINI TR UTULABRNIETIATAYSITUVIANANUITANAUNUAITATIUATIEY WU ABN

= a = 2 o < < o aa PR o oMoy
ATSY NN Wheniinves wazwdamuan uenaniu Tuuasendussadngsssuyannulanily uddslula

oY
= v

Sumsliuselevdognadui Meiifisenuindnluunsenysznoude uelsiiuuesd dsanunsngaduuas
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nan1sldlunasanluemnsreusutunisiuld (Feed intake: FI)

Siti and Bidura (2021) lavinsldlunasenlueimisinlalusedu 0 uag 2% lulfaeWug Lohman
Brown 918 30 dUan¥i $1uau 240 ¢ 1edlunsasaa Aenaz 10 6 svezian 10 dUasi wuin Inladldsy
Tuuasen 2% fusmamsAuldinnnitnguaiugu (Table 1) Tuvaisdl Sukasana et al. (2023) levinnsld
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dUn1i wudn Mluuesenluemsiasszezdusuanisiuemsldunnsnedy (Table2) agdlsfinnm
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0.35% dawabiusununisiuetmsvedinlvanasiiafisuiunguaiunu (P < 0.05) lewinluuAsenaial
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nansidlunasenlusnnisnenananly (Egg production)

Siti and Bidura (2021) wuinmsTdluwasevluemnslalifisesu 2% dwalinandnlinaonszazia
70 Junnnan (P < 0.05) nguaruau lneuansbiiuinnisldlusasevaunsanseduaussauznislinandn
Tivedlnlyldogeiuszdnsam (Table 1) Wwfenfu Sukasana et al. (2023) finudn nsldluuasentu
S¥AU 3 uaw 6% s uuluazdnsmslaldseTuiiutuedrditudfanieada (P < 0.05) dowleuiy
nauAUAN YedlinuaauanAssErinesiunsld 3 uay 6% (Table 2) Aeiudsagulddinsliluue-

sontuensinly 2-6% anunsavieviiunanaslele

Table 1 Effects of Dietary Carrot Leaf Inclusion on Laying Performance and Egg Quality of Laying Hens

ltems Carrot leaf flour level (%) SEM
0 2
Feed intake (g/hen/day) 108.37b 112.852 1.35
Feed conversion ratio 3.022 2.85b 0.05
Fgg numbers (egg/70day) 43.67P 47.962 1.21
Hen-day production (%) 62.39b 68.522 1.80
Egg weight (g/eggs) 57.48 57.72 0.69
Yolk color (1-15) 7.020 8.453 0.31
Haugh unit 76.07 75.84 0.87
Eggshell thickness (mm) 0.40P 0.462 0.01
Eggshell (%) 10.75P 11.39P 0.19
Egg albumen (%) 59.61 57.34 1.53
Egg shape (egg width/egg length) *100  74.85 74.17 1.05
Relative density (¢/ cm3) 1.05 1.04 0.07
B-carotene (ug/kg) 1.489P 1.5972a 0.02
Egg yolk cholesterol (mg/100 g yolk) 12.954 12.718 0.44

a,b Means within the same column with different superscripts differ significantly (P < 0.05)

Source: Siti and Bidura (2021)
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nan1sldlunasenluasesasinisasuamsifutivenly (Feed per egg ratio: FCR)

Siti and Bidura (2021) wuih mslluuasevluemsinlufissdu 20% f8asnisiuasuewnadutmin
ldshninguaaugy (P < 0.05) uansdsuszaAnsnwnsldomnsiiadu (Table 1) vazdl Sukasana et al.
(2023) wuinsliluuesendisedu 3 wag 6% dwalisnsinadsuewnaduiniinldsninguaiuey
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Table 2 Effects of Dietary Carrot Leaf Inclusion on Laying Performance and Egg Quality of Laying

Hens
ltems Carrot leaf flour level (%) SEM
0 3 6
Feed intake (g/hen/day) 132.33+£1.19  128.45+1.05 131.94+1.14 1.478
Feed conversion ratio 2.18+0.0212  2.05 +0.025P 2.09 +0.022P 0.035
Egg number (egg/70 days) 60.70+0.8328  62.66+0.79b  63.13+0.69P 0.457
Hen-day production (%) 86.71+0.588  89.52+0.49P  90.18+0.52b 0.653
Egg weight (g/egg) 59.71+0.17  60.24+0.19 60.45+0.18 0.187
Yolk color (1-15) 7.16+0.528  9.86+0.49P 10.29+0.37P 0.517

a,b Means within the same column with different superscripts differ significantly (P < 0.05)

Source: Sukasana et al. (2023)
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uanamLLanaseg19iidedidny agvioudnluuasendwraiuianizaunsuuusedliung (Table 2) Ha
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Table 3 Effects of Dietary Carrot Leaf Inclusion on Feed Intake and Yolk Carotenoid Deposition in

Laying Hens
ltems Carrot leaf flour level (%)
0 0.35
Feed intake (g/hen/day) 141 + 2.9 132 + 2.9P
Lutein (nmol/g yolk) 2.99 +0.23 5.63+ 0.88
Zeaxanthin (nmol/g yolk) 1.77+ 0.26 2.38 +0.53

a-c Means within the same column with different superscripts differ significantly (P < 0.05)
NS = Not significantly different (P > 0.05), + represents the standard error of the mean (SEM) or
standard deviation (SD), as indicated.

Source: Titcom et al. (2019)

Table 4 Color scale readings (L*a*b*) and calculated color indicators from the beginning of the
treatment period (day 7) to the end (day 28), and total color difference (AE) of egg yolks from

laying hens fed a diet supplemented with 0.35% dried carrot leaves

Indicator Day7 Day28 P-value

L 62.5+3.10 64.9+1.96 0.061
a -3.44+0.76 -3.20+0.42 NS

b 38.5+3.65 42.5+2.70 0.014
AE NA 5.38+2.67 NA
hue 95.1+1.01 94.3+0.45 0.040
chroma 38.6+ 3.67 42.6+2.71 0.015

Color scale readings determined by colorimeter, values are mean + SD, n = 10/group.
2P-values for within group comparisons from d 7 to 28. Values approaching significance are
included. NA, not applicable; NS, non-significant.

Source: Titcom et al. (2019)
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