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wuin Talelduemslunguil 1 (muaw) naudl 2 (AonuALns) waznaud 4 (nonanssainig)
Tladdidainlaldunnanafu windnnildvesldiléfuemislunguil 3 (nenuauan)
ot uitlindniy (p<0.05) IAlAlF FueNINgal 2 (enuaung) T mindauasuutas munidl
ANNNINLALAS LLazﬁmﬁﬂlﬂimamm’iWiﬁiﬁdv!ﬂﬂejuaeiﬂqﬁﬁaﬁﬁiy (p<0.05) lAlaflFsuams
Tunauii 4 (renamssdinmd) Wadidanumnidenlduasimiiniudenldinnniilaliynnguesng
fifodndy (p<0.05) Areeginvedldlidldsuemisnguil ¢ (nengnssdinng) dergaiign
(0>0.05) uslsiupnsnsrnngumuau esslsfnulilaildsuomsierilifuiedaonlsis 3 v
fiUsinnesiiiu wandeld Shamsuasuestensndnld erely davinlduns dliuas
augalim uazalafisAneliunndietu wansAnwtlsiuin aonlsl 3 ¥ia annsoiuld
Huuwasinghuieduluomnadeddldld Tnlldswanssnumsauseaussnnmmsudn annnld

wazANlaRnINe

ANEATY: BINTENT WAKAY WAKAR gNTIEiNT Lnly

Abstract

The objective of this research was to study the effects of Kae Dang [Sesbania
grandiflora (L.) Desv.], Kae Sad [Spathodea campanulate (P.) Beauv.] and Supanniga
[Cochlospermum regium (L.) Alston.] flowers in Layer diets on egg production, egg
quality and blood parameters. A completely randomized design (CRD) was used in the
study. Each of 4 diet groups; the control diet (group 1), a diet supplemented with 2%
of Kae Dang (group 2), Kae Sad (group 3), and Supanniga (group 4) were randomly
assigned to 160 (Lohmann Brown) 30-week-old laying hens, into 4 groups, each group
consisted of 20 replicates (2 hens each), and then they were raised in a closed house
for 60 days. The results showed that the laying hens fed in group 1 (control), group 2
(Kae Dang) and group 4 (Supanniga) gave eggs with no difference in egg weight, but
they were significantly heavier (p<0.05) than eggs of hens fed in group 3 (Kae Sad). The
laying hens fed in group 2 (Kae Dang) showed the change in body weight, egg width,
yolk width, and albumen weight significantly higher than laying hens fed in all groups
(p<0.05). Layers fed in group 4 (Supanniga) yielded eggs with significantly higher
eggshell thickness and eggshell weight than laying hens in all groups (p<0.05). The
Haugh unit of eggs from hens fed in group 4 (Supanniga) was the highest (p<0.05), but

showed no significant difference from the control group. However, laying hens fed with
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or without flowers of all three types were no significant difference in feed intake, egg
yield, feed conversion ratio per egg production, egg length, yolk weight, yolk color,
albumen height, and blood parameters. The results indicated that three types of
flowers could be used as a supplementary source of feed for laying hens without

negative effects on productivity, egg quality and hematology.

Keywords: Feeds, Sesbania grandiflora (L.) Desv., Spathodea campanulate (P.) Beauv.,

Cochlospermum regium (L.) Alston., Layer

unin

miLgmideﬁﬂﬁlﬁmamamLLaz@mmwiéLiﬁmm’J’mﬁmmiﬁuanﬁﬁiﬂﬂ Tududosdnilads
AnautAvedly Tnsianzdldundadutefonilsifinanenisiadulatevesuilan fudnldly
ﬁqﬂfuﬂqaﬁléu'LLm‘Lﬁﬁmmvﬁumﬂ@ﬁu (Niyomdecha & Khongsen, 2013) TngvilUguaslile
fiafuansddanszilue1mns 1wu Carophyll Red dafiashloidununisndngs nsthaenlsid
vldluviesdiu 19y aenuALAY ABnLALAN Wazaenawssdintg Judufiwiesduilaunsonild
feluhyngiinavesdsemelveuaziisiagn saduluemnslaly e19aansatavanduyy
nsuAnuarannistidansaduaginnmasanald vennifassnaamandsineives
ponliifanan wu quidnueyyadasy uaznisanmsiadinesea [usdy

wAWAS (Sesbania grandiflora (L.) Desv.) agluied Leguminosae - Papilionoideae
finenduns iluuldiiutu wWiendu aen luan wazsenseuanunsnthuugaduayulng
futhu Tneienduaunsntnduviedu wdmmudusdmiuuduniden hesufiviounou
fwld ponua MHdueims Snwiemsldiasueinia Wasugg wAlivew) dnseulfiiy
91911516 (The Botanical Garden Organization, 2013) Wil Yommarat & Jamjang (2016)
i Tniuddeneniaunsdiqridueyyadass 37.77%

wAlgn (Spathodea campanulate (P.) Beauv.) agjslmdﬁ Bignoniaceae @94
Waenaduanansatandnwea Tsafamids unaiieds wazuidn luazaon lnenuna aen
TsnwusaEess viewnnUsznoue s i@milauuatu (The Botanical Garden Organization,
2013) Liaotrakoon (2016) s1e1uinenuagauluiisansiueuyadase 1y Indiueda uas
a1snaliuesd aunsadufanssuveteyyadaselaiieuniniuIniug (o-tocopherol; Gowri &
Vasantha, 2010) wazannni1@1s Butylated hydroxyanisole tag Butylated hydroxytolune

Tnslanzaonuawnafigaulusie Anthocyanin Flidseuns uazaenuadsdignsiduans Anti-
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inflammatory &g Antinociceptive activities @afuwaliuluianduommaasuldidudiu
(Longanayaki et al., 2012)

danssdins (Cochlospermum  regium (L.) Alston.) aejluasd Bixaceae 1uliindnlu
fslaurdalunausmg aieuussg (Cerrado) lumiveuimild Uinasurus®a Wil
wazthsine JagtunuldvilulueiBens fuenidedld ludouvesgnssdinig thunduiethan
Tasvay elfdufuutadueims aonuinazluwisldilue1tiganids (The  Botanical
Garden Organization, 2013)

Tutlagdu Felinusesunisiinenlds 3 vdn vuaduluewmnsdaiidaay
usi Tangmo et al. (2019) 3189M431 AoNanssAMSHUSHaaNsHuean ualsfiuesd uagiatliueed
#9171 (48.82 mg GAE/g, 28.91 mg R-carotene/100 g wag 8.87 mg CE/g) AaNuALAn (6.64 mg
GAE/g, 9.31 mg [3-carotene/100 g wag 3.47 mg CE/g) uag annwALad (5.61 mg GAE/g, 4.13 mg
R-carotene/100 g uaw 0.97 mg CE/e) muansiu Tuvausfiansweulnleeiiiu (Anthocyanin) wulst
wnzlunenuauns (119.40mg CGE/L00 ) whiu uenanil Liaotrakoon (2016) fas1eaiuin
aseongMsnIsinmuazionssunisiiuoyyadastlunenuauasivuiadangy 4,
Anthocyanin, Tannin, Phenol, DPPH wag FRAP Wiy 24.80 mg of ascorbic acid equ/100 g,
3.26 mg/g of sample, 28.98 mg tannic acid equ/100 ¢, 69.59 mg gallic acid equ/100 g,
48.09 mg gallic acid equ/100 ¢ wag 1.68 mg gallic acid equ/100 g TuamzLRgIAY
Fangkrathok et al. (2017) $1841U71 maﬂqWﬁﬁfﬁﬂﬁﬁmi total phenolics 148.30 mg GAE/g
extract, total flavonoids 62.39 mg QCE/g extract, antityrosinase 1.28 IC50; mg/ml uag
antioxidant activity 114.33 + 14.00 IC50; pg/ml Fsvadmenanssdiniiuaznoniauaniinen
dwdesidiniesdy FavilinuySuuasualsiueungniinenuaLas nenliieanuyin
Feorafudnmadenlunisnindvedliunuasliarseongrimedaniw maduoyyadass
uazassnAunsanulngdu o mﬁ%’aﬂ%ﬁﬁqﬁifmqﬂizmﬁ \iefinwInareIn sl unenNLALAS

wAkan wazgnssaimsiluemnsinludeaussanimnisuds Aunmly wazalaiinine

Bandunside

0619 DNUALAY AONLALAR LazABNANSTIANTT grLivnduluiudiifny,
@vMivendesuigiyaasu sunewlas Jwmiafivalan) dnaneuuns lagldiangduniunen
voswenlal segeuauou (Hot air oven) figamgii 60 esrizaidea Wuva 24 $9lug aufianudy
Taiifiu 5% fegauieildihunduaissundientsiasig U Polymix ® PX-MFC 90 D
(35010021) AT inTesiesiusznoumanil Tiun Yanuits Wadty Tudu Beolo uand

MaAS989 AOAC (2000) Fawansluais1ed 1 (Table 1)
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Table 1 Chemical composition (% dry matter basis) of Kae Dang Sesbania grandiflora (L.)
Desv. Kae Sad Spathodea campanulate (P.) Beauv. and Supanniga Cochlospermum

regium (L.) Alston. flowers

Sesbania Spathodea Cochlospermum
Composition
grandiflora (L.) campanulate (P.) regium (L.)
Desv. Beauv. Alston
Dry matter (g/kg) 83.02 £ 0.23 92.26 + 0.31 90.60 + 0.14
Crude protein (g/kg DM) 22.87 £ 1.33 11.87 £ 0.75 12.31 + 1.57
Ether extract (g/kg DM) 0.45 + 0.03 0.38 + 0.05 0.35 +0.10
Crude fiber (g/kg DM) 9.64 + 0.06 19.22 + 3.87 25.29 + 1.08
Ash (g/kg DM) 6.99 + 0.08 733 +£0.21 851 +0.15

WHUNIVARRILUUANANYTal (Completely Randomized Design; CRD) gninanldly
NSANYY BININARDIYNNANTU 4 NEY UTENOUAIE NGUTN 1 9IMNTATUAN NAUT 2 8111594
ATUNANYBINBNUALAY 2% NENTT 3 DIMNSTNAIUNANVRINDNUAKAR 2% Uagnduil 4 91vsidl

[

AIUNANYDINDNANTIAUNITIUBIMT 2% AIRN5199 2 (Table 2) BIMTNARBIUAENGUYNHUITA

Y 9

°

Tritulalaiuglasiuus1nd (Lohmann Brown) 91y 30 dUaw Eedidusilviais 85%) $1umy
160 ¢ 1#llel 4 naw ndaiay 20 €1 9 ax 2 62 VUNTIRU (BUATEAY 30 X 40 X 37 LBURLINT
Jlivosar 2 #) wargnidsdlulsadeuluszuuadl musuanimwndeslulsudeudieszuy
msvhanuduuuusmelonn (evaporative cooling system) tfuvaan 60 Su layndiae
#¥uemetuay 2 ade Tunan 08.00 u. waztaan 16.00 u. wasfuldlinnfudmsuihanldly

AN

Table 2 Feed formulation and chemical composition of the experimental diets

Sesbania Spathodea Cochlospermum
Group Control  grandiflora campanulate regium (L.)
(L.) Desv. (P.) Beauv. Alston
Broken rice 17.00 15.89 16.87 17.00
Cassava 3.27 0.00 0.00 0.00
Corn 28.27 25.01 28.00 28.00
Fish meal (58% CP) 3.47 4.90 4.50 5.45
Soybean meal 12.38 14.00 12.20 12.54
Sesbania grandiflora (L.) Desv. flower - 2.00 - -
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Table 2 Feed formulation and chemical composition of the experimental diets (cont.)

Sesbania Spathodea Cochlospermum
Group Control  grandiflora campanulate regium (L.)

(L.) Desv. (P.) Beauv. Alston
Spathodea campanulate (P.) Beauv. - - 2.00 -
flower
Cochlospermum regium (L.) Alston. - - - 2.00
flower
Rice bran 14.69 16.80 16.43 15.00
Corn bran 17.92 18.40 17.00 17.01
Premix 0.20 0.20 0.20 0.20
Dicalcium phosphate (18% P) 0.20 0.20 0.20 0.20
L-Lysine 0.20 0.20 0.20 0.20
DL-Methionine 0.20 0.20 0.20 0.20
Vitamin 0.20 0.20 0.20 0.20
Oyster shell 2.00 2.00 2.00 2.00
Crude fiber 5.31 5.50 5.28 5.15
Calcium 3.09 3.10 3.11 3.11
Available Phosphorus 0.53 0.55 0.54 0.55
Lysine 0.90 0.99 0.93 0.97
Methionine 0.54 0.57 0.55 0.57
Metabolizable energy (kcal/kg) 3,000.09 2,901.00 2,911.36 2,923.43
Price (Baht/kg) 14.34 14.90 14.59 14.99

foyaaussanmnisnde loun dimindusudu wasdmindigavineg gndmiuiiie
Awanduanhndndinidisundas SuiinUunaensiiiu wandaly wagiwdnly

I5lrgndudnas 2 ves wn 7 Yu lensaaeununmaneusnuazmelunedly léun
munisedle wagauevedly TagldiaTes vemier caliper AnavunveaiUdentd gninlne
PnAedsveinaweslFenlafiaondentisiulusen deyatmindents dminluns
dwiinldun aruniislduns Fliun armgdldenn uazArseriyda (Haugh unit) gnimufiu
PNA3rIAsHLR (Egg Multi Tester Machine; EMT-7300, Japan)

dloAugnnismaass (Tufl 61) snemsldlidunaii2 dalus ndudulildsuu

4 67 nusiaznay inudegradentiviiandn (wing vein) dax 2 faddns naladludengn

Tolneliases Glucosure Autocode Blood Glucose Meter (US®% anluaseu 3100 nUseineleasiiv)
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rolaaLnasoauarlnsndlwelsd gninlagldiedes Multi Care In Meter (U3 anlunseu 1
NUTLNADAEG)

foyaisrusulsgninuniiaseinnuuisusu  (ANOVA) nageuaufgiuiiseiu
Wed1Aity 0.05 waglIeulBUAINLANGNNTENINNGNAI8TS Duncan’s New Multiple Range
Test Ingldlusunsudnsagzu SAS (SAS, 2004)

Twazdunvesnafinuadall iumsfiansananeamnssunsifuguanisdsuay

TddnIveauminedesvdgiyaasnsia (PSRU-(AG)-2019-001)

NAN153Y

annsldmenlsivs 3 viia 3w 2% Tuewnslily wasiluidedldlddunan 60 u
naUsIng 1 nleilesuemslunguaiunu nauiiasusenenuauns waznguiliasusienen
anssdind Wl mdnlaiusndieiu wintnnilvedaildsuomnslungad 3 (enueuan)
agnafitidfny (0<0.05) dnUSinaesiing nandaly uardnsnmsisuensdenisuanle
nslivelallinonliiva 3 olin Iinaldunnaty Idlsildvewnslunduiiaiudenenuauan
uanguilasudenengnasdinig fhwiindufindinds luruefinduiadudononuaunad
AfinnnINguAIuAY (p<0.05) dmSunamsiasunenliii 3 vilasonunmly wuinlalad
IFsuemslunguilieiusenenuauns Winanaaldifanunievedly munhaliues uas
thwinlvemgendmnnguesediteddy (<0.05) uldlidldFuemslunguiiaiusaonenuauan
waznguiliesuienonanssdinig Iinandslufifienunisvesldliiunndrsiunguanue Tald
flFsuomslunguiifinaaiunontiit 3 via sedu 2% froiaaweson nglaa uaglnsndiwelsd
ldunnansannnguatuanegslidedidgnisada (p>0.05) lnsUsununglaa Aslaanesen
warlnsndwelsaludenveslnlinguilinenanssdinisaldninlalildsuemslungudu 4

§9m15797 3 (Table 3)
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Table 3 Effect of Kae Dang Sesbania grandiflora (L.) Desv., Kae Sad Spathodea campanulate
(P.) Beauv. and Supanniga Cochlospermum regium (L.) Alston. flowers in layer diets

on productive performance, ege quality and blood parameters

2% 2% 2%
Sesbania Spathodea Cochlospermum
Group Control p-value
grandiflora  campanulate regium (L.)
(L.) Desv. (P.) Beauv. Alston.

Production performance
Body weight gain (g) 50.37+1.07°  56.14+0.31°  40.91+0.05° 43.24+0.09° 0.000
Feed intake (g) 114.87+0.11  114.70+0.17 114.6120.11 114.78+0.15 0.205
Egg production (%) 84.25+0.17 84.25+0.17 84.15+0.18 84.17+0.17 0.974
Feed conversion ratio 2.39+0.21 2.38+0.27 2.59+0.21 2.41+0.10 0.235
Egg weight (g) 57.04+0.66°  57.16+0.68" 52.53+1.05" 56.70+0.57° 0.000
Egg quality
Egg width (mm) 4310£0.16"  46.50+094°  43.10+0.16" 43.17+0.16” 0.000
Egg length (mm) 55.89+0.29 55.81+0.29 55.89+0.29 56.40+0.28 0.471
Shell thickness (mm) 0.32+0.005"  0.32+0.004°  0.32+0.005" 0.34+0.003° 0.033
Eggshell weight (g) 6.82+0.10° 7.32+0.14° 6.82+0.10° 7.87+0.11° 0.000
Yolk weight (g) 17.97+0.26 18.85+0.41 17.92+0.27 18.85+0.41 0.090
Yolk width (mm) 44.42+028°  46.57+0.54° 44.42+0.28" 42.60+0.44° 0.000
Albumen weight (g) 31.72+¢0.46°  35.42+0.45° 31.72+0.46° 33.50+0.44 0.000
Yolk color 3.57+0.16 3.68+0.14 3.7120.15 3.99+0.14 0.263
Albumen height (mm) 6.2020.30 5.960.34 5.79+0.23 6.18+0.27 0.717
Haugh unit 76.55£2.66°  63.97+1.49" 67.60+1.74" 78.98+2.19° 0.000
Blood parameters
Glucose (mg/dL) 223504350  222.50+3.10  213.00+3.20 210.50+3.30 0.8946
Cholesterol (mg/dL) 147.00£2.50  139.00+2.20 138.50+2.20 136.50+0.30 0.8155
Triglycerides (mg/dL) 26850550  219.50£5.30  207.00%5.50 195.50+0.40 0.0829

Remark “”““ Mean = SD values in rows with no common superscripts differ significantly (p<0.05)

afusena

nsitlalfldsuemnslunguilasudenenuauas fmindufiuanninguaiuas
nquillasusienenanssdnig waznguiiadusiononuauan aud1du Feangieves
Lohmann (2020) 189 un1sdnnshilvaneiugladuusnin lnswusinliemsinliadsd
TUsfu og3ening 15.77-18.13%  Fsaziiiuldinormsnaasamnnguilsziulusiuegluried
wupthszsranesiug egnlsfioy Iiladldsuomsfasumenenuauas Smindafiugan

NANAIUAN NAUTLATUAILADNFNTTAUNIT LA NFUNETUAILABNLAKARN AINFIRY (p<0.05)
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Tuvaignsnsiuenmsvedlannnguiiailidunnsineiu (>0.05) Msleradunaunansziv
WsAnluensvesnguiiaSusienanuaua (18.00%) A1gendngudy 9 uenant Or & Murray
(1977) s1e0ui1 maialusiuluomsasdmalilidvunalvg lngamsvaassnguiausae

AoNKALAY NUTTTUsAuaInImnnguiwihlvliiwinldnieuniianguaeaii

'
a

Tumensefudrumuin drdndndiuasuudas Usinaemsiinu nandely uaz
‘131‘1/1%16&%@%1'@Lﬁ%yéf’mmammLLamﬁmﬁ?ﬂﬁ'qm deiSsuifisudiungudu 9 enafusainain
AnsanAvesnenuALandidl Lﬁaﬂagimﬂu@ammuamﬁ FarnnsAnwes Trigo & Santos (2000);
Zangerl & Bazzaz (1992) wu Wenanglunenuauaniinuasdiniaaiiiotsvgilieiv
ﬁﬁwaﬁi@LLNaQLLaxﬁ’liﬁLLuadﬁM’]Q@J’M’J’luﬁlmﬁi%adﬂaﬂLLﬂLLﬁGW]’]EJVLﬁL%uﬁu %d@mﬂuﬁa
fanamieravsinavhldldlinguiiadudenonuauanddnuassn 4 Adnwmlde

P

nmsAnwasal wud dotnidenls wasimdnldan Seanuuansisegaed
Hodfn19ada (p<0.01) Fsorafinavilidminlefianuuandsiudouiy venaanil
Panja & Srichana (2012) Tesuiiwiinainlsvduasetwiinlyundan iedhmiinlyen
firuuansneiy Sedwalidmdnledanuunnsnsiugeruiu Imsﬁmﬁﬂiﬁdmaﬁqwmﬂdu
Aldnonuauninimnngy eraieunanaenuaunsduvasesasdifuasueulnlesduiy
29AUsENBU (119 + 3.98 mg CGE/100 g of dry weight) ll’lﬂﬂ’j’lﬁ]’e)ﬂLLﬂLLﬁG]LLazﬂaﬂﬁWﬁiiﬁﬂﬁ
(Tangmo et al., 2019) SoilAlaldlunsneassianunseth lusiuluomnsiUldlunisuanle
mamﬂﬂ’jmejuguq Fedamasiotminlivngeui (Vichitpanyathorn, 2012)

naulaiudenengnssdiniifinasonumunudents waswiiniudenldgeniingy
muAuLAnAsTusEaiited Rty (0<0.05) wagnguiliaiufonenanssdinislinavesnnuniy
lédLLWQG?Wﬂ’jWﬂejumaﬂLLﬂLLamLLaxﬂzjumU@uLmﬂﬁhdﬁ’uaei’mﬁﬁ&lﬁ'lﬁfg (p<0.05) Bsann1sfilasa
pongwssdimiTnavileumuesuFenldifisdu :nnsAnuimes Yaemkong et al. (2020)
‘W‘U’jW]ElﬂE‘j‘Wiifﬁm%ﬁﬂ%uﬂmWa’]I’JuaEJﬁLLazﬁuaaﬂﬂzﬁMMG] WiNAU 8.88+0.38 mg CE/g uay
48.83+0.41 mg GAE/g uaﬂmﬂﬁé'faﬁqwéﬂﬂiﬁwua%aﬁais (DPPH W FRAP) Uszunas 60.00+1.95
mg TE/g Waz 81.60+9.24 mg TE/g mud iy deazdawalvinistosuazmigadslaunaides
woawin (P 18) fidudrunaluownsléftu (Prasomsuk et al, 2018) shlvidenlvvesndui
\susenenanssdiniianumuiniingudu 4 egrslsfnm wazann1snaaediuadsiinuia
anuvenddenleliaruduiusivluiiamaieatuiui i denlddeduiu

Tuvauziinguilieudenonanssdinisfiensey daliunnsnsainnauaiuau (p>0.05)

Y

winguiasumenanuaLnIwarnenLALaniiagetednsninguilasuaisnenanssanis

@

wagnguAIUANLANANeg1alTed Ay (p<0.05) Auuandlun13eil 3 (Table 3) Ferngeigiln
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[

JuAfivstiiauanvedlanienunimvesiynn lnaiduafildainnisuSeuiisusening

anugeldrniuiminlawdes lngenafianmsuinineenansstinsiansddyndauau iy

a '

ﬁ’]iﬁmm&gjﬁﬁ]ﬁi%@ﬂﬂ’ﬂﬂaﬂLLﬂLL@QLLaSLLﬂLLEWI PMNNTANIVOY Yaemkong et al., 2020 WU

a v

OVEAUeYYadaTEa 8 DPPH Uay FRAP aenndeasiuUsunuvesasiueuyadaszingia
wulunenld 5 vilin (AONA ABNUALAY ABNLALAN ABNLEDUTEITIY WAZABNENITHNTS)
TngdivSinaumaliueed ualsiiueed Huedaraungs wugnsnisenueyyadasy Me3s DPPH

v
= a o

waz FRAP gannuludie andranduiusseninauiinamaliuesd ualsiiuees fuedanaum

a (%

WAz nSRUBYYadaTEeTs DPPH way FRAP vananlil 5 ¥lla wuligvsiueyyadaseiie

N o

3% DPPH waz FRAP flfandunusidauiniuusunamaliuesnasneiiedn

o

YN9EDA (p<0.05)

7

A A

TnedAnandunusyinnu s 0.94 wanaALNUIUSUIULALSTILBER JANENFUNUSITIUINAY

v
o w v o

Usinafluedaiaunogeiifoddmeadn (0<0.05) Tnefiananduiug wihiu 0.97 fufuens
nanalédinentsiis 5 adia Aflusinasanlussdgedmsrawugrsiuoyyadasede3s DPPH
way FRAP fidenndesiu Judululufienmaieatunisdnuives Dajanta & Alampong (2019);
Tyug et al. (2010); Dajanta et al. (2013) ﬁwudwqwémﬁ%‘ﬁa%LWQs‘%ﬂﬁmmé’uﬁuﬁlﬁ?‘mmﬂﬁ’u
USinmuansUszneuflusauaswailiuesd Ssansfiueyyadaszazdaslunisdudnisiia
N32UIUNIT Lipid peroxidation U384 Membrane lipid matrix Foudsthedmationtunis
gnyhaneveswadiala viliialafinnugsdsdomaiinussdvsnmilumgedumsennslea
897U (Niyomdecha & Khongsen, 2013) ownsilalvAudsgribluldusslevilunsaddlyunls

a

g uilUse@nEam (Lokaewmanee et al., 2016) agnslsinunguiliasuiienananssaniinadl

a

Ageilydnlsiunnsannnduaiuny o1adssnanarugdivilunsmaassndsiliuansety
UBNANH Lokaewmanee & Paikhunthod (2019) #5189 A1eilyln (Haugh Unit; H.U.)
Hudialdanmasunudminlduazanugsldundu nsutsnmamaruanvestdlinm
1AsgIURs (USDA, 2000) A sedfumaunn duiete (AA) Sidn HU. laishndn 72 seduamamio (4
fifin HU. winfu 60-71 uazszaugaund (B) Te1 HU. snd 60 Tnelufieonannusililvaiazantvi
wazdauamoglutuieis nariulual HU. avanamiudidy Ssnmninlivniveslald
%ﬁuagﬂiﬁ’vﬂﬁa@w’wuﬁugmmuag?nLL’mé' a1l WU g fluasveznmmaA U (Saml et al, 2005)

ogslsAmudldundlunisdnwadsdlinuanuuandrsvesnguiidne (p>0.05)
o1amzUTnavesmenliudaziin (2%) Miesulvonalsiifivswesronisuanseanvesdliuag
villaifuanuuandsseninanguiiding waza1nnisAnwives Belyavin & Marangos (1987)
nani nsgaBukarmsarauidndluliunatueg fulusiuluemns demnsiinsaluudus

agae ilidvedliunsanaaduieadiu (Chaiwong et al,, 2017) a814lsfinu Niyomdecha &

247



Life Sciences and Environment Journal 2021; 22(2): 238-251
|
Khongsen, 2013 srenuimsvilFavesltuasiianuduiu tAnandasevateusens 1wy
Usmnavedlasiu Ianduie wradenlueoms aaenaunisiianszuiunseandinduluemmns
Usnaumsiulsvesdaififinasenisiuuinuasemsuazansiiingsnsne naenuggniai
fnadeUiinunsiulduesdn e uenmninsaranasdluduediunauasimdsiuogiy
UsgAnBnnuazszdutesualsfiuesd annmameasduassinui Inldnguilasudaenen
anssainsiidvedliunsgeaninlilingudug udlifimuunnsisiu esnanuamsiingizs
Joswhluiosjiinng nuimenanssdiniiiiuiinuansituedn ualsiiuoss wagraliussd
4409 8.88 + 0.38 mg CE/g 28.91 + 0.43 mg R-carotene/g Way 48.83 + 0.41 mg GAE/g ANUAGU
penuAlaniUSINuEsHUeAn ualsTiusen wazwailiuews Wiy 6.64 + 0.13 mg CE/g 9.32 +
0.14 mg R-carotene/g Waz 3.47 + 0.14 mg GAE/g MUAIRU LaznonLALAILUTIIMa1sHUEN
uAls7iuoen Lagnailiuess Winiu 5.61 + 0.10 mg CE/g 4.13 + 0.06 mg B-carotene/g uag
0.97 + 0.02 mg GAE/g mudsU (Yaemkong et al,, 2020) 3sensfindaniliinadesiidvadlauns
fualiudfindu 99nn1sAnuives Marusich & Bauernfeind (1970) nanyinansaiidnluavalu
dausing o v0s31enednidn Gurlia (Pigment) RausFdodddunsendy wWedn iudluasly
avauuansdinmavdeliung 9nnsAneves Marusich et al. (1960) wag Pino et al. (1962)
senuiinuamsdluliunstuegfuriauaziinaasduelsfiuessluems

nauiliaiudonenanssdnisalfidlafisingrdiniingudu 9 o1adewnaneen
anssdiniifovidueyyadasy Uimamatliuesd ualsfiuesd wazituodasiavungsiian
answahinasealafininevedily WulUlufirmafientu Luximon-Ramma et al. (2002);
Bahorun et al. (2005); Jeyanthi, (2012); Khan et al. (2012); Mohammad et al. (2017);
Pawar & Killedar (2017); Sanoria et al. (2020); Srichantawong et al. (2021) Imseswiies
yenmilunengauasnaliiwiadasatouees ualsfiuosd wasiuodniauausnainissd
winilu faaswanifannsasudinisinureseslallunssuiunmsduaszireadnosea

wardasnunisiineandmdulnoneie

#5Unan1339Y

navaIsiEsLaenlsiie 3 aleluemsseiu 2% Wvdﬂﬂfjuﬁl,a%mé"g&maﬂLm fleiwiin
Adsuulas witinle auniswedld anunidlduns LLazﬂE’]Mﬁ’ﬂisﬁﬁlﬂ’J@ﬂ%u LLagﬂejuﬁm?u
Fremenansstiniiiammumunildonts twmiinudenly uazAserylingsnimnngumsvnass
winundluunawazarlaininetlasinnuuandreiulunnngy nanisAneadaiigliiiuin
ponlits 3 9iin anansathalfiluingivomadeddldld nglidwadodoaussanin

Mwdn Aunnly wazAlafinine

248



Life Sciences and Environment Journal 2021; 22(2): 238-251

AnRNIsuUsENA

va o o

AMYEIT8YD VB UANANNTUITBUAYITAMUY UM INYIRETIVN YRR dUTUU

U q

ATUAYUNITITEIINNBINUITAIUINITITLUAL UTVNTIANTWITY UsednTaudssunn 2562
sWanuIfe RDI-3-62-03 uazvevauAnvsuladnd anginalulagnisinunsuase1ns

WIneReTvAgiyasns dmsuanueynseianunlunsAnyiie

LONA1991989

AOAC. Official methods of analysis. USA: Association of official analytical chemists international; 2000.

Bahorun T, Neergheen VS. Aruoma Ol. Phytochemical constituents of cassia fistula. African Journal of
Biotechnology 2005;4:1530-1540.

Belyavin CG, Marangos A. Natural products for egg yolk pigmentation. In: Recent Advances in Animal
Nutrition, London: Butterworths; 1987.

Chaiwong S, Insongjai W, Jantayod K, Jaidee P, Changklungdee S. Utilization of dry pumpkin powder as
a source of pigment in layer diet. Agricultural Science Journal 2017;48(2):459-465.

Dajanta K, Aiampong P. Effect of temperature and time in ultrasonic extraction on the properties of
polyphenols, flavonoids, and antioxidant activity of banana peel. Khon Kaen Agriculture Journal
2019;47(1):1507-1514.

Dajanta K, Janpum P, Leksing S. Antioxidant capacities, total phenolics and flavonoids in black and
yellow soybeans fermented by Bacillus subtilis: A comparative study of Thai fermented
soybeans (thua nao). International Food Research Journal 2013;20:3125-3132.

Fangkrathok N, Deeharing S, Petshri W, Yahauyai J, Nontakham J, Siripong P, et al. Antioxidant and
antityrosinase activities of cochlospermum regium twig, petal and leaf extracts. Thai Journal of
Pharmaceutical Sciences 2017;41:13-16.

Gowri S, Vasantha K. Antioxidant activity of Sesbania grandiflora (pink variety) L. pers. International
Journal of Engineering Science and Technology 2010;2:4350-4356.

Jeyanthi KA. Beneficial effect of Cassia fistula (L) flower extract on antioxidant defense in streptozotocin
induced diabetic rats. International Journal of Pharmacy and Pharmaceutical Sciences 2012;4:274-276.

Khan BA, Akhtar N, Rasul A, Mahmood T, Khan HS, Igbal M, et al. Investigation of the effects of
extraction solvent/technique on the antioxidant activity of Cassia fistula L. Journal of Medicinal
Plants Research 2012;6:500-503.

Liaotrakoon W. Study of bioactive components and antioxidative properties of Seabania grandiflora as
well as potential for utilization as health foods), Bangkok: Rajamagala University of Technology
Suvarnabhumi; 2016.

Lohmann T. Lohmann Brown-Lite Layers. 2020. Available at: https://lohmann-breeders.com/media/

2020/07/ManagementGuideBrownLiteNorthAmerica.pdf. Accessed September 19, 2021.

249



Life Sciences and Environment Journal 2021; 22(2): 238-251

Lokaewmanee K, Paikhunthod O. Effect of egg size on egg quality. Journal of Agricultural Research and
Extension 2019;36(1):21-32.

Lokaewmanee K, Pramu A, Kotmanee A. Effect of Butea monosperma (Lam.) taub flower power
supplementation in layer diet on egg production and egg quality. King Mongkut's Agricultural
Journal 2016;34(3):86-95.

Longanayaki N, Suganya N, Manian S. Evaluation of edible flowers of agathi (Sesbania grandiflora L.
Fabaceae) for in vivo anti-inflammatory and analgesic, and in vitro antioxidant potential. Food
Science and Biotechnology 2012;21:509-517.

Luximon-Ramma A, Bahorun T, Soobrattee MA. Antioxidant activities of phenolic, proanthocyanidin,
and flavonoid components in extracts of Cassia fistula. Journal of Agricultural and Food
Chemistry 2002;50:5042-5047.

Marusich WL, Bauernfeind JC. Oxycarotenoids in poultry pigmentation two broiler studies. Poultry
Science 1970;49:1566-1579.

Marusich WL, Ritter ED, Baueernfeind JC. Evaluation of carotenoid pigments for coloring egg yolk.
Poultry Science 1960;39:1338-1345.

Mohammad ABN, Mohammad SH, Mohammad AH. Cassia Fistula (Bundaralati) Linn: phytochemical
and pharmacological studies: A review. International Journal of Advanced Scientific Research 2017;
2:25-30.

Niyomdecha A, Khongsen M. Metabolism and nutritional values of carotenoids on egg yolk color.
Princess of Naradhiwas University Journal 2013;5(4):112-121.

Orr HL, Murray DB. Eggs and Egg Products. 5" ed. Canada: Canada department of agriculture, Ontario; 1977.

Panja P, Srichana D. Effect of Camellia sinensis and Morus alba Leaf Extracts on Production of Layer, Egg
Quiality and Cholesterol in Egg Yolk. Journal of Science and Technology 2012;20(2):127-138.

Pawar AV, Killedar SG. Uses of Cassia fistula Linn as a medicinal plant. International Journal for
Advance Research and Development 2017;2:85-91.

Pino JA, Brambila S, Mondoza C. Pigment depletion and repletion rate in egg yolks from hens on
different rations, Poultry Science 1962;41:1672-1673.

Prasomsuk R, Muangman S, Rattanawut J, Khamseekhiew B. Effect of delonix regia supplementation in
layer diet on production performance and egg quality. Journal of Agricultural Research &
Extension 2018;35(2):15-21.

Samli H E, Agna A, Senkoylu N. Effects of storage time and temperature on egg quality in old laying
hens. The Journal of Applied Research 2005;14:548-553.

Sanoria S, Qadrie ZL, Gautam SP, Barwal A. Cassia Fistula: Botany, phytochemistry and pharmacological
leverages-a review. International Journal of Pharmacy and Pharmaceutical Sciences 2020;12:1-7.

SAS. Stat user’s guide. North Carolina: SAS Institute; 2004.

250



Life Sciences and Environment Journal 2021; 22(2): 238-251

— —

Srichantawong C, Srinual K, Deepanya W, Buranachokpaison K, Anukulwattana K. Carotenoid contents
and antioxidant activities in Avocado, Passion fruit and Black ginger from Khao Kho District,
Phetchabun Province Area. Life Sciences and Environment Journal 2021;22(2):216-223.

Tangmo S, Howhan S. Jaipong P, Gothom P, Nguyen Ngoc T, Sonmanee S, Yeamkong S. Analyses of
bioactive ingredients and pigments from some edible flowers for poultry diets. Naresuan
Agriculture Journal 2019;16(1):47-52.

Trigo JR, Santos WF. Insect mortality in Spathodea campanulate Beauv. (Bignoniaceae) flowers.
Revista Brasileira de Biolgia 2000;60(3):537-538.

Tyug TS, Prasad KN, Ismail A. Antioxidant capacity, phenolics and isoflavones in soybean by-products.
Food Chemistry 2010;123:583-589.

USDA. Egg-Grading Manual. United states: Department of agriculture; 2000.

Vichitpanyathorn N. Supplementation tomato pomace in laying diets on production performance,
quality of egg and yolk color. Bangkok: Research and development institute chandrakasem
rajabhat university; 2012.

The Botanical Garden Organization. BGO Plant Databases: Medicinal Plants Database, 2013. Available at:
http://www.gsbg.org/Database/plantdb/mdp/medicinal-specimen.asp?id=805. Accessed January
a4,2021.

Yaemkong S, Tangmo S, Howhan S, Kotom P, Jaipong P, Neuyen Ngoc T, et al. Chemical compositions,
antioxidant activities, flavonoid, carotenoid and total phenolic contents of some flowers. Khon
Kaen Agriculture Journal 2020;48(1):1011-1018.

Yommarat S, Jamjang K. Rice admixed with the antioxidant compounds production from 5 types of
edible flowers. In: Proceedings of the 3 Kamphaeng Phet Rajabhat National Conference.
Kamphaeng Phet: Kamphaeng Phet Rajabhat University; 2016.

Zangerl AR, Bazzaz FA. Theory and pattern in plant defense allocation. In: Fritz RS. & Simms E.L. (eds.),

Plant resistance to hervbivores and pathogens, University of Chicago Press. Chicago; 1992.

251



