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Abstract

The quality of eggs and the hue of yolks were examined after incorporating meals from
marigold flowers (Tagetes spp.) and peacock flowers (Delonix regia (Bojer Ex Hook.) Rafin.) into
the diet of layers. The study design was completely randomized (CRD), comprising three
treatments. The treatment consisted of a commercial layer diet (CLD; control) and CLD
supplemented with 1.0% marigold and peacock flower meal. The data were subjected to analysis
of variance, and the means were compared utilizing Duncan's multiple range test within a
statistical software application. The research revealed that incorporating marigold flower meal
into the diet significantly enhanced the yolk color score compared to the control treatment
throughout the initial week of the trial. During the eight-week duration, the egg color score
remained persistently high. Supplementation with peacock flower meal can induce variations in
yolk color compared to the control treatment by the third week of the experiment. Feed intake,
hen day egg production, feed conversion ratio per dozen eggs, feed cost per dozen eggs, egg
weight, egg albumen height, and egg quality index were all influenced by either material color
that was not substantially different. Consequently, the inclusion of 1% marigold in the diet served
as an alternative method for enhancing yolk color quality. This does not affect the performance

of laying hens or the quality of eggs.

Keywords: layer, marigold flower, peacock flower, yolk color, ege quality

unii AUTEINA (@0NT WagAe, 2537) adikwiniensi

asdannivlusssurfunlduselowil 9 An3L509

Huslaalylnlulsvmalnedeulydend (marigolds) Fainenmans Tagetes spp. \iulinen
ihnauagliunsdidy Taefianuidedlidduanlagay duan fnonvarsiandiueyfuatsius lunduaen
TUseansomsuasfisavAiianit aenadesinlnd Asesazdarsnguualsiiuesn As wrulnilas
aunnAaglilyunsdidunitlnguanlid (Cisneros, (xanthophyll)(Leigh Hadden et al,, 1999) 11715 8¢
2021) v wmalwnsvingese naid selnldly ngunenddumunzdvivigniduiivdundian 1aun
gRAMNITULNIINISHANANTATUATIEN TIMInans ftugnoined oaisudion tuiunds uas ozwoala lned
A1lsflad (carophyll) WAUMIWEUTIW (cantaxanthin) USurauwaulniad tmianyu 15,249.54 13,751.34
Fetfiudlyuns wilugnsownsiiunasansdaindrilng 13,376.79 uag 13,323.32 ppm. AMUE10 U (@ULWYT,
ogudfny deansddaunsgsiduiiosans1va laid 2546) niunenAIFeiUTInuusUlnladgw@use
ANAIMIOIMNIUARENSLS kazllTANeiaig1an vhunlduseleviiiuansfiudliunanagdmislaled
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@n1nws wazAe, 2537; Guenthner et al., 1973;

Lokaewmanee, et al., 2011) eAuaNURveE1T B
carotenes viuti it dulusiniiuie degnivasuidy
Fanfiuerderdnginenie wsulniladidudiuuszney
1097 (lutein) tUuastievngsanen wasduyudy
(zeaxanthin) \Juansfueuyadase (antioxidant)
Yosiunsiinugise (malignant tumors) wazaziSsrou
Ymdes (non-Hodgkin lymphoma) (Kelemen et al,,
2006) @9uUn19UNg Il 9 (peacock flower) T
Tned1ans Delonix regia (Bojer Ex Hook.) Rafin.
anwauzduldigusiu a1 10 - 15 wns eenaendunudn
vsomdedludinfouuwgu-10uiey AennIeUNgs
Wi adansualsfiuesd i ddyegnarevia laun v-
carotene, rubicxanthin, phytoene, lycopene, lutein,
zeaxanthin uag phytofluene (Veigas et al., 2012) N5
yudsuarnIsgfuuAlsiuesdiAntundsnisgneoslu
a1lddn walsiiueedgnazatonausylu micelle
(Parker, 1996) wa 1 na AT UK 1ugad vasa1bdLAN
saifudu chylomicrons thandhgszuuimdos uéa
gndsdrssuudndsadennszagludusadidedesy
(During et al., 2005) msautswdnantalulusiu
Tuideruiead ualsiiuesdndsgnaaduazasaluead
lusiu Ssgnavausiueglulvunduiian (Perez-vendrell
et al,, 2001) WWWHEITUATITBY ansAluABNMIIUNYS

H5a9199zanunsariun g duwnrasansdlua1nisdniUn

v
=

161 (Veigas et al., 2012) NM3vudIarN139ATUIL LY
fuUsennveawalsiuses Usununlasulueimis way

o

Tuianaiugiuresasaidoglumasingivemis (da
Silva Pires et al., 2020) MATendai ﬁi’mqﬂizmﬁtﬁa
AnwinsiaduansdainnennidiFosuazaenyinsug e
Tuemisinlydndswanedlyuns aaainly uay
aussnamnswanvesulaly ieidunuimeuiulge
Aunndldunddagnisiaiuansdannunassniuag

nsaafunuNINEnlilY
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gunsaluazIsns

LHUNISNARDY
TIUHUNITNARDILUUE UaNY Sal
(completely randomized design; CRD) Usznaun e
3 ViEVLLUA il
nInuudd 1 e1mslalydnsagunie
N5AN (NFUAIUAL)
nInuudd 2 rmslalydnsagunie
M3 LEsuRenAIE Uy 1.0 Wesidud
Tuams
nInuudd 3 ermslalydnsagunie
M3 EsunenaungsUy 1.0 Wesidud
Tuems
LAaEVINIUATINISNIAGR 3 1 udaznLe
Usgnaumelnlinugddusndsserly o1y 40 dUans
$1uau 5 sadldullaviedy 45 f Bedunsedunuy
Faufvn Wiihazendmiuiuiunasnnat wusdi
oWnTiuas 2 iio A dednan 07.00 U. uazilauie

nan 15.00 U, WalWlvuasaingiuay 15 $alus

nsdawrssunananaBestu aenvnsungaFalu uas
MNINARDY

\funonaniFes wazasnmsungarsaaInduy
ndnnenienanizndunen wildilueulugeua
o1 (hot air oven) 1t panUF LB aszniean
AuTuaT (water activity: a,) Wn31 0.7 aanduun
TagAurtsaesdaoiad esduiiu (blenden) Iazidun
NTBABAIURIFILATIUNTITOU VWA 2 TABAT UTTY
navnnsseulugeiuden diluidudiunaueimsinle
dU593UN19N19AT NI1LATENEIMITNAADY YIS
AuUIINUABNA1ILT osULLAT BN IUNEIE TS
Ju Andu 1% vesdminemns wagdsimindas
\SestauuUAdnea nsnanennEosuLaTABNYg

UNgIH TV UAUDIMT 1AgineIm15aINNeIITIuIY
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wils udmanngninddulsiiafaneuthdunanly
AaniAdnAuneseMsaLide nseveingAunamLin
fuf vssgemslanszasudmivilunnaeadiedlily
wazguiiusogsomnsldmauzidadiadaiusnuly

afu dmsuihlulinseiluiesdfiinns

nstuiindayauazinssianninly
vihnstufinu3unaemsiau (feed intake)
wazduiinnistiluvesliusasdidusetu thdudin
ToyaiildunAumiefidudnandnlisetu (hen
day egg production; HD) §ns11UA U msduly 1
e dunuatenstunisudnly 1 na dguiiuldniae
naastag 3 Weos luduaainevesnndiai Ui
asavaeunannatsly 24 Falus #a81A3 099599
A anInley (Egg Multi Tester) 5w EMT-5200
(Robotmation Co., Ltd, Japan) R TR A EIR

W84 (whole egg weight), A3111g ¢14 9173 (albumen

Table 1 Nutrition contents of experimental diet
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v

height), &launs (yolk color score), Wuuﬂﬁ‘?;}ﬂmmw
9419 (Haugh unit) Feiiasaaruiadiisnlud@ain
4un15 HU = 100 x log (H-1.7W*¥+7.6) vl © H Ao
Arwgavasldeny; W ie dviinladianes uazindly
waReaLTieud (Yolk Colour Fan, Thailand) iield
Wisuiisufunisiasieiades Egg Multi Tester wae
Tanaunurvealdannly (shell thickness) Taeld

electronic digital caliper

A5AATITHANVULDNNNTNAABY
fegsomsiiguiivinulilugidu thuh
n13ATeesdUsenoumsall lawn Taguis (dry
matter, %DM), 1UsAiumeu (crude protein, %CP), 1
(ash, %), Tusiu (ether extract, %EE), 18 olawenu
(crude fat, %CF), wavaslulawmsniigesdne (nitrogen
free extract, %NFE) (AOAC, 2019) HaN15ILATIZAT

LAYULDIMNTNAABY FIRITIN 1

Contents Commercial diet Commercial diet + 1% Commercial diet + 1% P-Value
(control) marigold flower meal peacock flower meal
DM (%) 90.97 + 1.11 90.62 + 0.97 91.60 + 0.12 0.41
CP (%) 14.08 + 0.27 15.37 + 0.37 15.07 £ 0.28 0.16
CF (%) 28.94 + 0.25° 29.40 + 0.15% 28.84 + 0.17° 0.03
EE (%) 2.14 £ 0.36 1.51 £ 0.90 1.91 +£ 0.15 0.43
NFE (%) 24.99 + 1.47 2576 + 2.34 24.21 + 0.84 0.55
Ash (%) 14.80 + 0.27 15.37 + 0.37 15.07 £ 0.28 0.16

3 different letters in the same row denote a highly significant difference (p<0.05)

DM = dry matter (%), CP = crude protein (%), CF = crude fat (%), EE = ether extract (%), NFE = nitrogen free extract (%),

Ash (%),
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nsaanzideyanieada
Tyaf1FUNAN1TNAADILINIIATIFNIAIY
kU5UIU (analysis of variance) AMULNUNITNAABY
WUUH U a:uuuﬁﬂj (completely randomized design,
CRD) 7IAABUAMNLANANITZNIALRAE 35 Duncan’s
multiple range test kazILATIZRARAUNUSAIAZLULE
Iiuasnseuiainifieudtueiomsanuninly Tng
T4 1Usunsudia3un19aif SAS® On Demand for

Academics

NAN15398LLazN159AUS19NANTSIVY
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dussanmniswanveslaly

annsveaeesnudn wiladilasuemsdnse
11971581 (control) wazudllafile Suormsdnsania
N1sAETIABNA1TeIUY kavaanvnaungsUl 1% lu
2115 AUSHun1sAule mandnluaindrviuulnuday
u Smsvasuemnduly 1 Tva uazduyuatems
sold 1 Ina Luuansrefunieadd fanns1edl 2 Tag
Usnaesilafulndifssiusauugihnugiients
A oslawusse1usag @ 112 n$u/f/u (Hendrix
Genetics Corp, 2020) La# Adegbenro et al. (2020)
wuztnisemsiaeslasenusnidilugize aasle

9115 115 NSN/6/ U 9UAIUANAIMNAATYFNNER

Table 2 Comparison of productive performance of layer supplemented with marigold flower and peacock

flower meals

Traits control 1% MFM 1% PFM P-Value
Mean + SD Mean + SD Mean + SD

Feed intake (g/h/d) 113.81 + 0.72 113.98 + 0.46 113.41 + 1.36 0.75

Hen day of egg production (%) 88.82 + 1.68 89.05 + 1.15 88.09 + 2.09 0.78

Feed intake per dozen egg (kg) 1.56 + 0.04 1.55 + 0.03 1.57 + 0.05 0.82

Feed cost per dozen egg (bath) 2391 + 0.59 2376 + 0.44 24.03 + 0.75 0.86

MFM = marigold flower meals, PFM = peacock flower meals

anwazaunnlyla
Aannllnifievinisiasuasunenanisog
Yu uavaanysungsUu 1% Tuermsdnsanianisdn

daasioA1usdinunnly Ae dmdnly anuaslden

v
I A=

AunuUdenly AUs¥isaanInly (Haugh unit;
HU) ldunnenadunisad (p > 0.05) Tnevisnauddivh
mna?maﬂmﬂuﬂqasﬁq 1% Fuurlifuaziian HU s
N7 MIndAuAN lneni1sesunena1niesdudian
UeiFsgmnmle HU geftan agnlsfimudrustnmnin

T HU 9's 3 w3nuudgenda 72 i ednnataniy

WINTFIUAUAINIYUDINTENTINNYATANT FBLUTN
(USDA) ansnsadnaaninegluaaiaseau AA (USDA,
2000) Ing AT IUANAINLYYBINTENTINAYAST
ansgeisni windu mana AA fifn HU 72 wiegeni
Aaa AdA1 HU 5811919 71 - 60 Aa1@d B dA1 HU
5¥MIN9 59 - 31 uag Aaa C fidn HU 30 w3orni
(USDA, 2000) Fansanaunwldansnsaldsuuasls
Mndadanorninergmsiiuinm sugliiuinm ns
wisuAUdenly wazyilnvesianindaudaly

(Nongtaodum et al., 2013; Yuceer and Caner, 2020)
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Table 3 Comparison of egg quality of layer supplemented with marigold flower and peacock flower meals

Traits control 1% MFM 1% PFM P-Value
mean + SD mean + SD mean + SD

Ege weight (g) 57.26 £ 0.94 58.11 + 1.46 56.84 + 2.28 0.65

Egg albumen height (mm) 6.62 £ 0.15 6.96 £ 0.43 6.22 + 0.45 0.12

Haugh unit 81.36 + 1.09 83.71 + 2.25 78.34 + 2.69 0.06

Egg shell thickness (mm) 0.20 £ 0.01 0.20 + 0.01 0.19 £ 0.01 0.37

MFM = marigold flower meals, PFM = peacock flower meals

dlaung

madsunladdliunmann 8 Uasivosnis
NAADY mﬂﬂ’]ﬁ’mﬁm,ﬂ%"aqmammmwlﬂd (egg multi
tester, Ju EMT-5200) fan51971 4 wazgud 1(a) nu
nsiasundameddliunmdaallnldsunisasuumras
miﬁmﬂmaﬂmaﬁaaﬂuLﬁ'mqﬁfuu WANF 1998193
Toddeybmaada (p<0.01) mﬂm%'w,uuﬁmuam%wi
FUariusnanaanisiasy lnedlaunsreamsniuudiass
nonaiTesluilmgeg1aillfedfynasnnismaaes 8
FUaat Fapzuuudliunafiuiulnewasan 1.94 1y
3.64 Avuuy Anduasuuuifiududesay 87.78 d1u
mimﬁammaqﬁwLLmLﬁaLﬁmanmauﬂgaﬂu WU
miﬁmﬂmaﬂmauﬂgaﬂummimLﬁmmuuﬁiﬁiLmﬂé’
wilinuanuuanstmneadfdunInmudemuanluga
FUp¥il 1 - 4 9esnsvnaes uiluraan1saaoIsLs
Un97 5 - 8 wazazuuudlduninasnnisnaass

[

WUIHAUANUUANANNIIETA TUNTNUUARIUAY

'
°o v a '

pe9ldydIAY DT (p<0.05) UITIINITLETNADNATILTDS

Juanansafisdldunddly uazgsninnisiasunenma
wngeUuludns sl 1%luemnsuiniu wargendinis
LilasuagnafitudfyBaneadn (p<0.01)
Msnsaviansdsuutasdlinng aannnsld
a19M1RWWALT B UE (egg color fan) T waluiiAnig
iwerfufiunsiadieiies uiaiinldazgeninnisin
foias osnsanannlilunaniniud Fuandlu
AN5797 5 LLazg‘Uﬁ 1(b) WU MsLEsUABNAIEBIUY
dawaron1sifindliuniniinisliiaduegafitudfyda
NeaEhA (p<0.01) AausdUniusnnsztsdUnsid 8
YBININARDY dunstasunensungsdudawalin
azuuLAldunaduuandannydnsuimuguludua
7i 3 vean1snaaes WoRsaazuuudldunuads
AABANITNARBY WU NISLEUABNATILTIUUAINTE
indldunslduniian deunnsnmisaddfuniaady
ponvsungeluiansaiisdliuadldsosann uas
nsasunenmiaung s ui arunsai udlyundld

o o

WINNIMINUUATIAIURANEE T d Ay et
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Table 4 Comparison of yolk color measurements using the egg multi tester throughout 8-week experiment

week control 1% MFM 1% PFM P-Value
mean + SD mean + SD mean + SD
1 1.96 + 0.22° 3.14 + 0.43° 2.06 + 0.05° 0.01
2 2.19 + 0.54° 4.21 + 0.63° 278 +0.78° 0.02
3 2.17 + 0.34° 451 + 0.24° 3.07 + 0.64° 0.002
aq 232 +0.62° 4.14 + 0.38° 284 +0.51° 0.01
5 1.79 + 0.30° 2.99 + 0.63° 2.72 +0.08° 0.03
6 1.94 + 0.17° 4.20 + 0.67° 3.07 + 0.68° 0.009
7 1.52 + 0.21° 3.28 + 0.48° 218 +0.11° 0.001
8 1.61 + 0.29° 262 +0.22° 272 +0.33° 0.02
average 1.94 + 0.20° 3.64 + 0.36° 2.68 + 0.20° 0.001

e different letters in the same row denote a high significant difference (p<0.05)

MFM = marigold flower meals, PFM = peacock flower meals

Table 5 Comparison of yolk color measurements using the yolk color fan throughout 8-week experiment

week control 1% MFM 1% PFM P-Value
mean = SD mean + SD mean + SD
1 3.89 + 0.19° 5.33 + 0.00° 3.89 + 0.19° <.0001
2 278 + 1.02° 4.55 + 0.39° 3.44 + 0.20%° 0.04
3 2.33% + 0.58° 4.67 + 0.34° 3.56 + 0.20° 0.001
il 3.45 + 0.69° 511+ 0.19° 3.78 + 0.77° 0.03
5 2.44 + 0.20° 4.78 + 0.51° 3.67 + 0.67° 0.003
6 2.89 + 0.84° 4.89 + 0.70° 3.11 + 0.38° 0.02
7 1.00 + 0.00° 4.67 + 0.34° 3.00 + 0.33° <.0001
8 3.11 + 0.38° 5.11 + 0.51° 3.67 + 0.33° 0.003
average 2.74 + 0.35° 4.90 + 0.23° 3.51 + 0.09° 0.0001

3 different letters in the same row denote a highly significant difference (p<0.01)

MFM = marigold flower meals, PFM = peacock flower meals
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Experimental Periods (weeks)
control 1% MFM 1% PFM

(@)
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Color Score (Egg Multi Tester)

0 1 2 3 4 5 6 7 &
Experimental Periods (weeks)

control 1% MFM 1% PFM

(b)

Figure 1 Comparison yolk color score throughout 8-week experiment

(a) measurements using the egg multi tester (b) measurements using yolk color fan
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(2010); Matache et al., (2024) Wu11 NITLEINADA
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ownslunisvaaesi ufanunsaiindldunsld uslvina
somsiiindldundldtosniinisiasunenaaidety 3
9INNIANYIVBIFITAU LazaAnz (2561) WUIINITHEL
AonungalusEAu 1.5% Tugnsomisinliansnyle
Wudldune dvgialtuaviminlivnld Sewuvdild

Tluszaunina
A3UNaN1339

AsLEsUABNASeIUU 1% wazldsunanmia
uﬂgm%bﬂﬂu 1% Tue1vsdsanianisan deawavinls
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AunuA1amsaely 1 na, minly, Anugdlyens

wazAun e wliliuanssanvEnudAIuAY

AnfnssudsznIeA

YOYDUNTEAUYITUNBAT 50 NITWIUNITI
NI WMINFETVAUaTIv51H NBatleanIun
wazgUnsalinn1sneaed Meauuianisinsieienns

s

dn wavriesUfuinisimalulagdininiion1sdunug
dnild v ANTINYATAIERNS UN1TNEIFEIIYAY
8uas1¥s1l AMNI50UIATIEYILATIE T oY anIe

WoeUfURns
LaN&1591989

39301 Uszauge, Afiua Wy, WYgT Shujdl wae
UR ANATEN. (2561). NAUBINSLETNADNNY
ungasaluemmslaliseaussnnmnisudn
wazAN LY. TIEUAYAUTIUIVINITINGAS,
35(2) (e 2), 15-21.

duLiles Lnwuvsng. (2546). FssAnIsIuIvY 60 U
UAVINGIAENN YA TAIANT: HTNTEN. AT Y

AU ALINYAT UNTINYIRBLNEATANERS.
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