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Effects of perilla mint (Perilla frutescens) extracted meal supplementation in diets of
laying hens (late period) on productive performance,

eggs quality and enrichment of fatty acid in yolk
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nsAnwmaTeInsaiunndteuatnimiluemslily neasldlnldanewus Hisex Brown® $1uau 240 ¢
074 60 dUami vinmadssdlulsadoudanigldianiminadeunussumifuag MausunsaaesuuUdaLysal (Completely
randomized design, CRD) Us¥nousae & n3maus 4 81 (n=15) fie nsiasunnadsiouatatsiuluemslnlefisydu
0, 10, 30 waz 50 nYusenlansu lasldlvazldsuamiswuusinn 110 nfudesdefudifialasuslusfuneauwindu
18 Wodfud uazndesuildussTondld 2,850 Alaunaedsenlansy (ME) auduuziives NRC (1994) Tngnaaosiaun
56 Su lAlvldSuomsuuusnin 110 ndudesasefuasliharenuuudind nanisaass wud nstEsunnTsouarn
didluemslilylivansnadonisdesldlnvusuazdnvardonveslild (P>0.05) Msiasunnniteuatnisiulueimis
1Alefszau10 89 50 ndu/Alansuidneamlunisifiunandslisoiu duidnleeds wald Ustansamnisldenmsee
msuanly 1 Alandy wazthuiinlouas (P<0.05) uona1nids nuin mMsiasunnmiseasaiiuluemslalydawarily
Usmmaamamasaasm uay HDL "Lmaamaalﬂlmawu (P<0.05) whisgay LDL veennnauni1snaasslialngifs i
(P>0.05) mstasunnisiauatmisiudsnadonisifiunisazauneaanesoasil MUFA, PUFA, uay LC- PUFA wu Towadn
(C18:1n9), Aluiadn (C18:2n6), Aluiafin (C18:3n3) uaw DHA (C22:6n3) Tulsuns (P<0.01) Bnvimanisnaasndsiifouansls
Wiudenisiesuninadsiouadaintuie 3 svdu finadonisifiunsazausiudensaladulewdn-a nsalusdulewdi-6
nsalusiulow-9 uazdadruvesnsaludulowin-s selewuin-6 Tulvliganiinguarugu (P<0.01) mmnassilasuin
nnetsfeuataisuiidnsamluninduingivemsdnimadendniuliliuagmaasunnanisouaiaufuiszdy
30 nfusieAlanSuluewnsiiltanusandnlelafifinisazawvensaloduniin DHA was Towin3 Tulduns
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Abstract

The experiment was conducted to examine the utilization of perilla mint (Perilla frutescens) extracted
meal in laying hen diets. Two hundred and forty (Hisex Brown®), sixty weeks of age were raised under ambient
temperature and assigned in a completely randomized design (CRD) with four dietary treatments and four
replications per treatment (n=15). Each treatment contains different levels of perilla mint extracted meal as 0, 10,
30 and 50 g/kg All birds were fed with diets containing 18% of crude protein and 2,850 kcal/kg (ME) of laying hen
diets to meet nutrient requirements of poultry according to NRC (1994). Diets were restricted (110 g¢/h/d)
throughout the 56 day experimental period and drinking water was offered ad libitum to the birds. The results
showed that nutrient digestibility and blood parameters were not significantly different (P>0.05) among levels of
perilla mint extracted meal. However, experimental diet with three levels of perilla mint extracted meal
supplementation significantly increased hen day production, egg weight, egg mass, feed conversion ratio per 1 kg
of egg, and yolk weight (P<0.05). Addition of perilla mint extracted meal significantly increased the total cholesterol
and HDL (P>0.05) when compared with the control but did not affect the LDL (P>0.05). In addition, supplementing
three levels of perilla mint extracted meal in diets resulted in significant increases in total cholesterol, MUFA, PUFA,
and LC- PUFA in egg yolk, mainly oleic acid (C18:1n9), linoleic acid (LA) (C18:2n6), linolenic acid (ALA) (C18:3n3) and
docosahexaenoic acid (DHA) (C22:6n3) (P<0.01). Furthermore, a result also showed that three levels of perilla mint
extracted meal in the diets significantly increased omega 3, omega 6, and omega 9 fatty acids and omega 3 per
omega 6 ratio in egg yolks (P<0.01). The results implied that perilla mint extracted meal could be used as suitable
alternative feedstuffs in laying hen diets and showed that the use of diet supplemented with 30 g/kg of perilla

mint extracted meal is effective in enhancing the DHA and omega-3 fatty acid enrich in yolk.

Keywords: Egg, Fatty acid, Layer diets, Productive performance, Perilla mint extracted meal
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8115439117 (Functional food) #ia 81115
fszneuseasiisiuselovidesumeusninileanamn
malasumsudniinthiividonuaudasuileliusslovl
doguam [1] dagdusmadmiiildsuaudon
agnnlungugsnauan nesuiuuleuielveuaus 4.0
fduasulininnisinunsnanemisiiiyanigs
FefnuulAnlunseenwuundndugiuadnd (Designed
product) Wi uemnsiifinsazauansansinvundesas
(Nutracuetical) wagmsiaundndiulasuanslundn g
derdnduensaiaaiuguamdmiuguilnn (Healthy
food) [2] #e# 9135 eu (Perilla frutescens) Waluaad
nzmsianuaulaegrannd msuld duemsuazen
wwulusias [3] iesnniianswgnuadl (Phytochemical)
L% U Flavonoids, Volatile oils, Triterpenes, Phenolic
compounds iugu [d] 5] wenanilatfouaansoade
dsuldfianniie 31 §a 51 wWoesidud vosiminusta St
dsfuniteuddiesiussnevvesnsalufialuain (Alpha
linolenic acid: ALA, Totufin 3) Useuaas 5589 60
Wesiud nsaludualuadn (Linoleic acid: LA, Towin 6)
Uszana 18 119 22 Woasidud nsnlusiulowadn (Oleic acid:
OA, Townn 9) Usyuaw 008 14 017 1Weosidud wagl
308ud (g-Tocopherol) ?5@Lﬂuaﬁé’ma%aﬁaizﬁﬁmwa
Faitnifunifeugninuldusslomiunuaotaludy
MSQUARTNMIAZIYEB FeuUsHunsoUTIaves
nMneAseumdefisannszurunsatatasuswauLn
wuiu Ineninead deuadndfuiaauyiaule
Tunrsianlduselovlifuemisinlissaging s
uwndandanuuazlnvurdisesanauilosnngyidsluly
nsgvIumsaianedly ielilalednenanliligduuey
ausandnlifidnisazaunsaluduld dududadou
(Monounsaturated fatty acid: MUFA) nsalasulddus
@18811F 990U (Poly unsaturated fatty acid: PUFA) Lag
nsalusfulddudiaioeddouaisena (Long chain
polyunsaturated fatty acid: LC-PUFA) A9 n3 uay n6-LC-
PUFA sy fianunsatisanaaiaamesea Jeatunisin
Tsaala [6] [7] wagnsungawaiiamnayes [8] [9] 1nlug
ﬂ’]il,ﬁmgafiﬂﬁﬁ'umﬁmﬁm%

msieihdunsinudiuduguesssndalng
fanslduslevdannninaifeuasaiiffudiniu
nsidedlild lnefifnguszasdiioAnwinanisiadu
nnatdeuatainfuluemsdedussaninninan
Aunmvaslala uaznsazaunsaluiululiuag Wgnis
MawndeisliAnyszlowduasiyadii sandeld
sUuuunsiaesliliedsinslunisudaldliguan
finuasnsanansandnosle
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2.7anaUnsaluazAFAdun13e

2.1 N199ONLUUNITNAGDS

nsnaaosadadldlnldansius Hisex Brown®
918Us3UI0 60 FUAM F1UIU 240617 Tagstiniaides
vunssfudnfenlulsadounuudanieldnisdanisuas
wassssuYf Tudaeszuinafoungadinieuissuinau
Y 2560 EjuL%ﬂgjl,mumi‘wmaaqLLUUfjuauuusaiﬁy’wm
4 MIMAUF MIMUUFay 4 91 593 16 nureNAaDS
(n=15) i

VI 1 91MIAUAN

VIMALAT 2 91smvAuLAUNINMTTaY
afntshuisesiu 10 n3u/Alandy

VEMAUAT 3 91IAUANTINfuNINT oY
afmiuiiszsu 30 ndu/Alandy

VEMALAT 4 91saauAuTLAUnNINTTeu
afmtsiufisesu 50 n$u/Alansu

Tnelaldnnasslasuvomisinlaszeylnly
fifdnnauaznindaundenduiiugiuiidlusfiunety
18 Wofidud uasndseliuselowild 2,850 Alaunas’
seflansumuuuzies [10] uagliuihavenog1s
WFudl (Ad tibitum) uonanndvinisiiasginig e
nslasuzvesninaddouadaiidu Ao Tnquis
(Dry matter: DM), TUs@Aune1u (Crude protein: CP),
lasfusau (Ether extract: EE), i olevwenu (Crude fiber:
CF) wpalden (Calcium) weanosa (Phosphorus) uay
WAWIUTI (Gross energy) A1BUBY [11]

2.2 mylaAnisteyldveslnvuglusmsinle

nsinAanisgeuldvsdlavurlusinisialy
aeludidnd (n vivo) vinnasmageunisdeslasi
(Total tract nutrient digestibility) Tnedsnsldansued
(Indicator marker) fia lasdindgoanlan (Cr0s) Useuia
0.3 Wesidudluemisnaassniuisves [12] lnald
svezian 15 Tu wiseanidu 2 Fasied] dasil 1 fe 0-10
Juusnidutiauudnd (Adaptation period) waztasii 2
Ao 11-15 Tugavineilugrnfiudiedrimaaes
(Experimental period) Imaﬁﬁmiq’mLﬁ‘ummiwmaauﬁa
solaTent wazvhnmsivgavesiilluudazmiienaaes
uadlugeiifl HS0s Amidiudy 3 Wesidud 9nidu
susamfiegsyalundazniienaassuiuinuilii
gl - 20 esmwaldua LiloseTiATzin s [13]
drunsmssuieinildlagidedisyauiazaied
gumgiivieauazindreuuslugouiigumngi 60 eemm
waldeaauuis nasuanduiudiedidldlugedu
autuiethluiesevisely Tasdnseidhetniems
lalsnaassuazdograyaiiioninguiie TusAuneny
Tosusau Welemeu uay wseusan muisves [11]
swdsrsigialasiingoonlya (Cr0s) Tudiaeig
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amsinlinaasuazdiotyan uisves [11] udi
Yoyailsanmsinsizinduinmainisgeslives
QU933 (Apparent dry matter digestibility) #1310
[{(% Cr05 Tuya - % Cr205 Tue1m13) x 100}/{% Crz0s
luyal uazAnisgeelaveslayugsiu (Apparent
nutrient digestibility) 11210 100-[100x{(% Cr,05 Tu
811115/% Cr205 Tuya) x (% Iavugluya/w lnvugly
9119} MI5Ves [14]

2.3 myinaussanmnswanvesinly

nsdeslaldvunsefudaienlasldnan
Vs 56 Fu sntufinUsunaemsfinuly S1ununanEn
19 waztmiinldluudazYunaoadienisnaass udai
JayauIuiuni1sleuA1uIumIdnsInisly (Hen day
production) dweinlaiede (Average egg weight) ¥wedn
Tsauade (Egg mass) {(Egg mass = Average egg weight
x Hen-day production)/100}) #1135v03 [15] U1UIu1a
gmstinulduAamUSInanisAuly (Feed intake)
Uszansamniswdsuemisduly 1 Alandu (Feed
conversion ratio per 1 kg of egg) (FCR = Feed
intake/Egg mass) M11A5UD4 [16]

2.4 nsialadiningrvesliliuaze sruszneu
vosnsalviiuluiben

Wanrsenemasialauszuia 12 dalusly
Fugaiienisnaaes dulimisevaaesas 4 # leifiv
fegradenanidudon Wing vein asluvasaiiuidon
2 wuu Ao wuuiiflansfudenwdsiuayliflansiuden
wissiiaduntaanududureafindonunisauyy
(Hematocrit, Het) ATuiintaaawnd (Red blood cell;
RBC) Afiadonu1a (White blood cell; WBC) Liiniden
vngiagnnelsiia (Heterophile, H) wazdulnleaa
(Lymphocyte, L) dieuluwdnaau H/L ratio thasuly
Asigineladneseasiy (Total cholesterol) HDL
(High density lipoprotein: HDL) LDL (Low density
lipoprotein: LDL) way lasndwalsa (Triglyceride) lne
3% Enzymatic colorimetric test (CHOD-PAP method)

2.5 n1sdaguatnnieniganveslylinag
aadusznavvensalusiululyln

duiiudiegnelala 5 wesdotulugae 5 Ju
anvieaInuIenaaes M1n193AT129 Bandinld
ANuuLuYealdenty anugdlivn mazuuudves
lduas wagAIUIMIAT Haugh unit 1033 [17] 9Nty
vinsiiusiusudiedliuamnivnulingamnd
20 parwalToa oA ginIAsladIDTeALAY
asrusznavveansaluiululyli lnensirdegrdluuns
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UENAAIBANTNENTENIN Chloroform wag Methanol
(@ndu 2:1) 91335v09 [18] LayinITIATIEiIUsHIW
polaamesoasitluluune Tagld Cholesterol assay kit
(Beijing Biological Technology Co., Beijing, China) @u
Usunuvesnsaladiusiinisuenuazitasizilagld Gas
(HP6890;  Agilent, Waldbronn,
Germany) amﬁ“ﬁu Flame ionization detector wag 14
Capillary column (tFur1ugudnalsnielu 60x0.25
A15198adiuns; HP 19091 to 136, Agilent) Auflaumun
0.25 UL ULLUAST

chromatography

nsmvsunuaesnsaluduaiunsa
34A31294370 Retention time wagALIMsgIU (Standard)
18 Mass spectrometry (HP5973, Agilent) AMU8d#IAN
audnisiinnnzluiuazanluiduldon (Atherogenic
index: Al) a1naun1s Al = ((C12:0) + (4xC14:0) +
(C16:0))/ (MUFA+PUFA), A-9 Desaturase (16) Index
a1ndun1s A-9 Desaturase (16) Index = {C16:1n7/
(C16:0+C16:1n7)1x100, w @ ¥ A-9 Desaturase (18)
index a1nd@un1s A-9 Desaturase (18) Index =
{C18:1¢9/ (C18:0+C18:1c9)Ix 100 Mu35uas [19]

2.6 MTAATISANNEDA
Wdeyanlauidasizvdinuuysusiu
(Analysis of variance: ANOVA @ 18 General linear

model (GLM) Taalduuuyu yy= L+ T + € 110 y;
UNY ANFRNAINNINUUG Aualil L Aie Aedssiu

(Common mean) @2uU T/ A BNTNAVDINTNIUUA
(Treatment effect) 71 i iile i = nsiesunIndeuarte
drstufiszeu 0, 10, 30, way 50 ndusieAlansu 817 |
Gl j=1,2 3 4 uaz € Ao AMUARIAAADUTDINTS
neavdLazIUIsUITsUALLANAIALRA TEN NG
Sﬁlaa%la (Mean comparisons) A28 Tukey’ s student zed
range test (HSD) kagiAT1gsiuuiliuvestaya (Trend
analysis) A28 Orthogonal polynomial ms3gues Steel
and Torrie (1992) Tnglelusinsu R version 3.3.1 #1375
404 R Core Team (2016) fnunr1addnyiildlunis
nAFeuTl P<0.05 uay P<0.01

3. HanN153dBuazITal

3.1 NANITIATIENAUAINIIATUEV DS
mnniteuataiuazemsldly

m'ﬁmeﬁ@mmmﬂmuwammm%ﬁauaﬁ’m
ity wudn fideuske 85.29 Wesidud Wsiumenu 24.71
Woesidud luusan 11.18 Wedidud Welaneu 0.89
wWosidud 1d1 5.38 wWoesidud dun3eing 94.62
Wodidud wdusiu 4,56050 Alauaaasisenlansy
waaldoun 1.22 Wosi§ud wazreanesasiy 0.49
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¥

Weddus Fwandu Table 1 Mibiivansmddefiseny
feeefusznavvensaluiilunideu nanie winn
Ffeuiiosdusznounsalufiundn o Palmitic acid
(C16:0), Stearic acid (C18:0), OA (C18:1), LA (C18:2) wag
ALA (C18:3) [22] [23] edfailuunas PUFAs fidney T
wianiseu Sasznaudie ALA Tudadiuiiannitan fe
nseluu omega-3 71 54-64 Woddus dawFeuiieuiu
fytturiasuuonainisedl Omesa6 (nsnlusfu LA)
Usgana 14 Wesidud uagwu Omega-9 (nsalusiu OA)
Tudunisiouse [24] [25]

¥ v
v o

3.2 NavInIst@sunINMIeuaiaunTulu
pwnsinlunenisgeslalasuzuesinly

AsiEsunnatdeuataiulueimsialy
Tuanawaiidnausenisdesldlasuzvedlily (P>0.05)
Fauansly Table 2 usfdrrunnassndeilivannai
Faau usa1n Table 1 Auandiiuisesuvoslatusy
fiftusinaaeutrsgsluninntfeuadmingu saufaann
senuresinidevanevinlduandliiiuinnitouade
dhiulszneudiensaludunatssiauasfiuiuiugs
Usgneumiglassadsweslasiedandweseaaiuisatily
Tuﬂﬁmmuaﬁmmﬁawﬁmwé’wwiugﬂﬁuaq ATPs
PMNNTEVIUNSIUARDNTTUYRInIalutiu [26] Inaunas
lguilalyldsuanemstuasgndesameiioat iy
naaudmsunsasetinuarldlunslinanan 1wy

3.3 waniswEsunnT Souadatsulueams
Inlvselaftninemazesrusenouveansaluduludenlnly

Inleiila Susnmsiasuninaddouaiaiiify
fisesu 0, 10, 30 waz 50 niusenlansuiidadonvisa
Monocyte Wag Eosinophil WinldanuAssI1 Hemoglobin
5704 Hematocrit ﬁi@iﬁmmLmﬂﬁmﬁ’uswdﬁqmjumi
V804 (P>0.05) wiilefia1sanisesdusznauvensa
Tysiiluiden wuin nsuiussdurenasuninamiteuly
ansulsiunswensfiuseiurenaaamesealuden
Inldednadudulasindeans (P<0.05) lnadans wui
HDL Ffiudunystiunseionisifiusefuveaaiunin
Ffouatniniuluemsedraludunss (P<0.05) lngln
lannngunisneassd LOL Tudenvesdlnaldsariu (P>0.05)
yenanimuImsiiusesuveaEsunnatsouatntsiu
TuomswUsiunseanisiiusyduredlnsniwelsaly
wonlnliednauduldunss (P<0.05) feuandlu Table 3
Mnmsneassnsilduandiifiuin Weldldldsunine
FilouarattuuiniuldlddwanoUsunaves LOL
WnLANUNSILTUYeIAeLAEIMDIEasIN LaL HOL &
uanslu Table 3 Vetiarnnsiinnaifieuatairsuga
1Udne EPA wag DHA Tngs1e91ue9 [27] Wuii nsalady
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Weaosviniinarenisanlasndivelsdiuazifia
Aoadnosearin HOL luiden Tnenisifiuduves
ALadWBIBaaINIInesUIeliaInIfvesUisennis
Fuanzinaaamesealneiioulediiddyfie HMG-CoA
reductase [28] WU NITLANIDDNVDIB U HMG-CoA
reductase, yimiiaauaun kAol 3-Hydroxy-3-
methylglutaryl-CoA reductase (HMGCR) fvadueuled
fiddydmiunisduansinelaamesea wazdadu LDL
waz HDL fifluihiilunisvudewesdiuusznevlalulusiu
\i1diwadlng Hepatic LDL receptor inmtiniilunissu
ARlaaAnDToaYiln LDL 1U1diwad ddu Cyp7 mRNA 1
niiinszdunisduanesineeanesoaiunsathidu
291 wud nrsiaduthtunideulunynaassladiu e
d11190N52A U Hepatic LDL receptor mRNA #1neidl
Cyp7 mRNA ﬁ??ﬂ'jmgwmaaﬂmqﬁaa (P<0.05) [29]
aenndaeiu [30] nuinisliemsiidl n-3 PUFA ananse
Lﬁ'mmwﬁmwuaﬁ LDL receptor Iuw% [31] Wuin Mﬂéﬁ
1#5uem1sAd n3 PUFA finassinsuvesewlesd 3-
Hydroxy-3-methylglutaryl coenzyme A (HMG-CoA)
reductase M S1N15d9LAS 1TV ADLAGLAB IO A
(Cholesterogenesis) Tu Microsome IULﬁuaéﬁuqnﬂimHﬁ
l6¥uen1sfd n6-PUFA wanani (321 ldnu
Tun19¥91u83 HMG-CoA reductase Seninednifilasu
gnsiisinsaluduaiia ALA winust [33] Winanisvaaes
aseduiu Ao nsesutsunddeuannsaviiliimin
fuanasszivvedladuluiien wu lasndiwelsa
ADLAALADTOATIN HDL Wag LDL anas (P < 0.05) 5933
Fadruwes HOL/LDL anaudlorinisiasuinguetfeu
INNITMARBIVBA [38] WU N15UEBULUa1wes HMG-
CoA reductase mRNA finanaseiunoladnosoaanadiu
Fuvosmynaaey Mdssisemsaiutiuniou
Tngiilesnsnieiivunavesnaiaainesoagsdsead
N15USUaNINLazLNANTEUIUNTT reverse cholesterol
transport Aatu iilevudinsladinesoauifdaiisy
Taenszuaunisiends HOL AluantElunisuanivasy
lafunaz Apolipoprotein fu lalulusfusdndu
Ime HDLs azda Cholesteryl ester iy VLDL #3e lala
lupseuiionanidsulnsndiwelsdludnsi 1 do 1
Tnaa1d e Cholesteryl ester transfer protein: CETP
danarinlinelaaimeseaiignuudslugnasdng VLDL-DL-
LDL Pathway Fansiaaineseadzgndadidaeadsiusiiu
Hepatic LDL receptor FatunsruIunIsHaeia HOLs
fvwalngTunddumsuanadelasnawelse demarn
Tsedulnandiwolsdgeluaanadasiunoiaanason
fiduruiatulvifiiendn HOL, [35] Fsenatdumgna
TWnsmaassnseiinunisiiniuresneiadneseasiu
uay HDL
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Table 1: Nutritive value of dietary of perilla mint extracted meal supplementation and perilla mint extracted meal

Dietary of perilla mint extracted meal supplementation (g/kg)

Nutritive value (%) PMEM*
0 10 30 50
Dry matter 84.94 85.56 85.39 84.84 85.28
Crude protein 17.66 17.31 17.87 17.66 24.71
Ether extract 3.69 3.90 3.96 4.09 11.18
Crude fiber 0.242 0.177 0.181 0.209 0.89
Ash 8.00 7.44 7.87 8.47 5.38
Organic matter 92.00 92.56 92.13 91.53 94.62
Gross energy (kcal/kg) 3,699.30 3,611.25 3,600.00 3,629.60 4,540.50
Calcium 4.55 4.21 4.12 4.37 1.22
Total phosphorus 0.525 0.520 0.521 0.533 0.49

*PMEM = Perilla mint extract meal

Table 2: Effect of perilla mint extracted meal supplementation in laying hen diets on apparent nutrient digestibility

Nutrient digestibility

Dietary of perilla mint extracted meal supplementation levels (g/kg)

SEM P-value
(%) 0 10 30 50
Dry matter 88.88+1.52 89.40+1.00 87.50+0.57 88.41+1.00 0.314 0.249
Crude fiber 51.02+2.08 53.31+2.64 54.19+1.52 53.71+3.05 0.780 0.663
Ether extract 89.91+3.60 89.02+3.60 89.13+3.05 89.23+4.04 1.037 0.989
Gross energy 84.36+2.09 84.56+2.51 85.07+2.51 84.51+2.51 0.696 0.986
Crude protein 80.77+2.08 81.97+2.08 81.25+x2.64 82.78+2.63 0.687 0.753
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3.4 waveInIsE@sUNINMTTouaiatiuly
pwnshnluneanssanmnsnanvealnle

nsiusERuTenasunInnteuat iy
TueswlsiunseonIsiuUsunanisnandslise sy
nald Usgdnsammsasuemsduld 1 Alansu uas
suruanemstunsrdaly 1 Alansuveslnlvegaududy
TAen1dege (P<0.05) fakandluTable 2 Tnansia@sunin
nigfeuamigiui 10 §1 50 nfusedlansaluemnsves
lalddenavirlnlnlufiaussaninnisudnlnalAeeiy
(P>0.05) uonanidanuin lAlefilgsuenisiasuy
nMnaTeuaiaisiufissdu 30 nfuseAlandy SUsunm
nswandslusetu wald Ussdnsamnisiuasuems
Juld 1 Alansu waz andunuateimslunisndaly 1
Alansu genlalvailésuewnsnduamuauegsfidedidry
Meadi (P<0.05) nsnmassiildlnlysvezvieddasuni
windnanAnanasuengfiunniu mnuskanismaaes
wud Ialefildsumnadsiouatnituiinslinandnuay
flurauiiutu [36] wuin Perilla sp. filnllaiealasiau
(Phytoestrogen) ﬁﬁimqa%ﬂqLLazmiaaﬂqméﬂé’mﬂﬁa
go3luy estradiol MflAauTAluNsNsERUNTITYYRY
ofarduiiusresdnimaiowdoongrilddiniinas
annsaudsiifuealasiaulunsiususiuiifogluyn
wagvesnene sumdnilifnnisaevaussanzde
walnsiau [4] msiiiuTuvesnananlduazinalytiozan

mndvsnavastilmealasauluinnifounaroyius
WU Lignans wae Isoflavones Wudu fifinasanisiaun
Wawveweadifa sudwmasananinly aanmly waz
psnUsznevvesnsaluiululuuag [37] [38] 31nn1svnaes
[39] WU nsifiusedunsiasuudaunndd 50 a 150
nSudedlanfuanunsafinnandnlysinveiiunazeiey
WaUszavsammslidemsvewiniliifiutuegradu
Eunse (P<0.05/uananidnauvensaludulewdn-3
folowni-6 Sellnanonandnlanae [40] wuinlnly
ﬁmawam'ﬁqnfguijaiﬁ%ummiwmaaaﬁﬁé’md’;umanﬂim
lugfulewrin-3 se 6 seAuas (P<0.05) [41] Wui1 81M13
La%mﬁwﬁuﬂmLLasmaﬂmuwgauMﬁwaﬁaﬁﬁwﬁﬂﬁuaﬁﬂﬁd
widnduvesnsaludulowin-3 selewn-6 sedugeiiung
Rean1siiusiuruneadifadimdssuuinuinnia 10
fladwnslugaly (P<0.05) [42] wuinmsiasusisiutanly
omslaly 25 Wefudarunsansedunsiiudiuiy
WesdlRadividesruininnii 10 Sedwnstusly (P<0.05)

v
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3.5 naveInIslasuNINITSauaiansiuly
anslnlvsenunmmanenmveslali

AsifiusyaurenasunIntseuaiayasiy
Tyonsudstunsafunsiiudminly druidnlduns uas
dminlgvnveslildegradudulfsingdans (P<0.05)
flananslu Table 5



a 3 = a 1Y) oA a
MNsETINeMansLaznalulad uwﬂ’mmaﬂqvai”ﬁlﬁﬂu U 20 aUun 3

o o

WYY — SUIAY 2561

Table 3: Effect of perilla mint extracted meal supplementation in diets on blood parameter and fatty acid profile

Blood parameter

Dietary of perilla mint extracted meal supplementation levels

P Trend
and fatty acid (g/ke) SEM _
orofile 0 10 30 50 value  analysis
Blood parameter

WBC (10%/uL) 61.00.00£130  72.00+32.00 99.00+44.0 101501550 8370  0.304 NS
Lymphocyte (%) 48.00+5.00 43754318 51.00+9.00 57.75+6.50  1.920  0.288 NS
Heterophile (%) 35.50+1.50 47.50+2.50 42.00+10.00 32.00+8.00  1.900  0.078 NS
H/L ratio 0.74+0.05 1.16+0.19 0.86+0.36 0.53+0.21 0.070  0.054 NS
Monocyte (%) 8.00+3.50 4.00+1.00 5.00+3.00 3.00+1.00 0930  0.550 NS
Eosinophile (%) 3.00+1.00 7.00+3.00 4.00+0.00 5.00+0.00 0530  0.151 NS
RBC (x 1076 /uL) 2.32+0.14 2.27+0.15 2.19+0.08 2.15+0.01 0.030  0.269 NS
Hemoglobin(g/dl) ~ 12.15+0.55 11.75+0.45 11.60+0.20 11454025 0110  0.227 NS
Hematocrit (%) 33.00+2.00 33.00+2.00 32.00+1.00 30.50+0.50  0.440  0.223 NS
Fatty acid profile in blood
Cholesterol(mg/dL)  157.00°+3.00 1555084250 153.005+3.00 16050°+050  0.410  0.001 Q
HDL (mg/dL) 59.00°+2.00 62.00°+4.00 6350°%+250  72.00"+0.00  0.740  0.002 L
LDL (mg/dL) 1.00+1.00 2.00+0.00 0.000.00 1.00+1.00 0.200  0.052 NS
Triglyceride(meg/dL) ~ 681.00°%+6.00  686.00°+6.00  796.50°+14.50  818.50"+6.50  2.600  <0.001 L

NS= Not significantly (P>0.05), L = Linear and Q = Quadratic, *® Mean with symbol with in same row differ

significantly (P<0.01)

Table 4: Effect of perilla mint extracted meal supplementation in diets on productive performance

Dietary of perilla mint extracted meal supplementation

Productive levels (g/kg) <En p- Trend
performance 0 10 30 50 value  analysis
ADFI (g/day) 115444503  120.37+0.00  120.07+0.65 11568+2.14 0.790  0.103 NS
HD production (%) 80.53°+0.60 87.50"+4.48 9333 +1.08 88.87°+584 1.080  0.007 Q
Average egg weight (g)  59.04+0.49 60.36+0.02 61.39+0.22  61.12+¢286 0560  0.130 NS
Egg mass (g/day) 47.54°+0.04  53.73"+294  56.34"+0.67  50.77%+0.13 0.440  0.005 Q
FCR 2.43%+0.11 2.24°°+0.13 2.13°+0.01  228°+004 0020 0.017 Q
FCG

37.03°+1.64  3372°:022  34.68°+190 3543°+056 0370  0.021 Q

(THB/ 1 kg of egg)

NS= Not significantly (P>0.05), L =

Linear and Q = Quadratic, *® Mean with symbol with in same row differ

significantly (P<0.05), “® Mean with symbol with in same row differ significantly (P<0.01)
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thdnliues wagdminldungenildlidlddueims
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veaodluliligisheiiimsgydendanuuasinus asas
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yoandanuiiioairsesdusnovvesluiuluidevuivad
vasgnla [43] e Wealwafin FsUsznaudie Wealw
nawolsn viendlwelsvealndfia (Glycerophospholipid)
ads wuinnsaluty DHA Wy n-3 PUFA ndnaesssuy
UsgadiunaswesdniUn [44] 1ngserinensiamuIes
foaunsaluiyu DHA 9y Lﬁmﬁmmsﬁyuiulﬁuﬁuﬂuaamiﬁd
LLmLLauLﬂma Phospholipids Guaal,aawuwaal,wawwmmi
WwigLAvlavesina [42] uanmﬂmwmaummmaaﬂqm
Tunisiueyyadase [45) [46] lnea1susenau Phenolic
uag Flavonoids flunuindiaglunistesiunisiia
oonBnduresniiiou (47) fdwasdemsfauinmam
veslulnladneae

3.6 NAVDINISLASUNINMT e uadnunsfuly
psinlureneasrUsznounsaluiululiung

Iy ildSuomisEsuninaddouataify
fiszu 10, 30 way 50 nfusedlaniy dwalidnisavay
Y03ADLAALNDATOA LavilUIural MUFA, PUFA way LC-
PUFA nsalusiulemni-3 lowwn-6 lownn-9 uazdndau
voansalushilowin3 delewin-6 ganiilaluildsuomns
AIUAL (P<0.05) 1198 MU T8FU PUFA, LA, ALA uae
DHA s ensalodulewnn-3 lowwni-6 wagdndiuaes
nsalushidewdns selowin-6 yduuUsiunsemumsiiiy
syfuvesmsasunnnasiouluosiiliuuududunse
(P<0.05) d1usyiuvnInaLladinoasea nsalusiu OA
nsalefuozusa-tlailn MUFA Lagnsaludulowni-9

WiTuuUsiunsmunsiiusysuresns@sunnadsiou
afnuuluemsialduuududulf e §eans (P<0.05)
Fawanslu Table 6 nswasudndruvesnsalodululy
waafinduluddnisdunsieiidunsalusy (Fatty acid
biosynthesis) iy Tngnsifiuanuenivesaansaluiy
fiflansuaunnnnin 16 Andudilulasley (Microsome)
(48] muh luownsiidiusnansalasiu LA dugnaeduls
Fuardsmanililasndiwelsdlusuuandoboludugs
wonnidanunsasendladfiawunnniinisazanly
Phospholipids vedidevuisad Redamuitnisanases
nslusulowdn 3 fmuduiusfunsifiaiures PUFA
inloni-3 (n-3 PUFAs) Tu Phospholipids 1836 U
Tumensenuiu ([49] na1231 nsalasii 22:6 n-3 @w1sa
aanglamienszuiunis P-oxidation vesiwesendley
warldnanamdunsalusiu 20:5 n-3 (EPA) uenaniinis
anawadluiuludsudunauiainseduves aLinolenic
acid lue1m1siiflauduiussunisiiiunisadng
Eicosanoids 31nnsalady 20:5 n-3 Lazannsiunvede
nsalusfu 204 n6 18 u Eicosanoids [50] & <1 u3
Fufivgruldiiseduresninlaifu ALA 103930y
L‘ﬁ]uﬁﬁﬁzd{ﬁu‘luﬂﬁLUgEJULLUaQ’gULLUULLa:ﬁ’i%(ﬁJUEUEN
nsalvsulawnn-3 [51] wuinnsalutiu ALA @unsaasna
Wunsalusiu EPA uag DHA lusuuaznsalusiudansiysi
szgnuudanivazadiuluung [52]

Table 5: Effect of perilla mint extracted meal supplementation in laying hen diets on physical quality of eggs

Dietary of perilla mint extracted meal supplementation levels

Physical quality of (g/kg) SEM P- Trend
eges 0 10 30 50 value  analysis
Shell color 22.28+1.06 2433056  21.83+1.73  2228+1.84 0400 0.201 NS
Egg weight (g) 58.62°+0.39  61.40"°+0.38 62.558+0.19 60.31"%+1.21 3.780  0.003 Q
Shell weight (g) 8.12+0.05 7.67+0.29 7.93+0.19 7.82+0.19 0060 0.105 NS
Shell Density 11556+1.11  108.63+5.89  109.15+229  109.82+6.81  1.350  0.094 NS
Yolk weight (g) 15.04°£0.19  1595%+0.21 16.79°+1.04 16.00°°+0.27 0.160  0.031 Q
Albumin weight (g) 35.46°+0.63  37.52°°+1.04 41.08°+0.11 37.45%°+229 3800  0.027 Q
Albumin height (mm) 9.09+0.27 8.97+1.10 9.31+0.21 9.19+0.05  0.170  0.943 NS
Haugh unit 92.18+0.94 89.9546.33  91.93+1.70  90.66+0.20  0.960  0.916 NS
Yolk color 13.61+0.28 13.7240.06  13.44+0.00  13.39+0.06  0.040  0.073 NS

NS= Not significantly (P>0.05), L = Linear and Q

= Quadratic, *® Mean with symbol with in same row differ

significantly (P<0.05), *® Mean with symbol with in same row differ significantly (P<0.01)
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Table 6: Effect of perilla mint extracted meal supplementation in diets on cholesterol and fatty acid composition of yolk

Dietary of perilla mint extracted meal supplementation levels

Fatty acid composition of (g/kg) SEM P- Trend
yolk (g/100 g total fat) 0 10 30 50 value analysis
Cholesterol 1,352.21°+41  1,453.42°+45  1,492.09°+36  1,428.17°+35 1152  0.040 Q
Myristic acid (C14:0) 0.07+0.005 0.07+0.005 0.08+0.005 0.08+0.005  <0.001  0.801 NS
Pentadecanoic acid (C15:0)  0.01+0.001 0.02+0.001 0.01+0.001 0.02+0.001  <0.001  0.921 NS
Palmitic acid (C16:0) 6.57%+0.20 6.29"8+0.20 6.165+0.15 6.61"+0.25 0.057  0.002 Q
Margaric acid (C17:0) 0.04+0.004 0.04+0.004 0.04+0.004 0.06+0.004  <0.001  0.987 NS
Stearic acid (C18:0) 2.04+0.51 1.92+0.24 1.77+0.26 2.29+0.21 0.001  0.281 NS
Arachidodic acid (C20:0) 0.01+0.001 0.01x0.001 0.01+0.001 0.02+0.001 0.001 0981 NS
Heneicosanoic acid (C21:0)  0.01+0.001 0.01+0.001 0.01+0.001 0.010.001 0.001  0.823 NS
Total SFA! 8.75%+0.32 8.36°+0.15 8.08°+0.10 9.09°+0.12 0.001  0.045 L
Myristoleic acid (C14:1) 0.01+0.001 0.01+0.001 0.02+0.001 0.010.001 0.001  1.123 NS
Palmitoleic acid (C16:1n7)  0.53%+0.06 0.83%+0.05 0.88%+0.03 0.918+0.03 0.010  0.001 Q
Heptadecanoic acid (C17:1c)  0.03+0.002 0.04+0.002 0.04+0.002 0.04+0.002 0.002 0973 NS
Vaccenic acid (C18:1n7c¢) 0.56°+0.05 0.64°+0.02 0.66°+0.04 0.63°+0.15 0.020  0.03 Q
Oleic acid (C18:1n9) 10.70%+0.025  10.44%+0.110  10.45°0.140  11.72"+1.100 0.026  0.001 Q
Eicosenoic acid (C20:1n9) 0.06+0.002 0.07+0.002 0.06+0.002 0.07+0.002 0.002 0724 NS
Nervonicacid (C24:1w9) 0.02+0.002 0.03+0.002 0.02+0.002 0.03+0.002 0.002  0.629 NS
Total MUFA? 11.92%+0.160  11.96°+0.250  11.98°+0.260  13.41°+0.200  0.635  0.001 Q
Linoleic acid (C18:2n6) 3.26540.070  3.86"%+0.090  3.85"%+0.080  4.75"+0.160  0.030  0.001 L
Linolenic acid (C18:3n3) 0.065£0.012  0.12"%+0.015  0.21%+0.024 0.39°+0.030  0.019  0.001 L
1€20:3n6) 0.02+0.002 0.03+0.002 0.03+0.002 0.03+0.002 0.003  0.828 NS
DGLA (C20:2n6) 0.04+0.002 0.04+0.002 0.04+0.002 0.05+0.002 0.001 0934 NS
Arachidonic acid (C20:4n6)  0.34%+0.04 0.40%+0.03 0.44*+0.02 0.46"+0.03 0.001  0.005 Q
DHA (C22:6n3) 0.16°+0.025 0.328+0.020 0.36%+0.011 0.68"+0.020  0.019  0.001 L
Total PUFA® 3.98°+0.056  4.775+0.033  4.83°+0.020  6.36"+0.041  0.008  0.001 L
Total n3* 0.14°+0.033 0.24%+0.030 0.398+£0.050 0.73%+0.041 0.011  0.001 L
Total né® 3.325:0.051  3.93"+0.040  3.92"%:0.044  4.83"+0.088  0.017  0.001 L
Total n9® 10.798£0.110  10.518+0.063  10.53%+0.162  11.82*+0.100  0.034  0.001 Q
n3/né ratio 0.045+0.005 0.06+0.005 0.105%+0.005  0.15°+0.010  <0.001  0.001 L
Atherogenic index 0.43%+0.14 0.398+0.03 0.38%+0.06 0.358+0.08 0.041  0.001 L
-9 desaturase (16) index 7.46%+0.089  11.65%+0.07  1250*+0.02 12.10%+0.006 0.589  0.214 Q
-9 desaturase (18) index 83.98%+0.044  84.46"%+0.060 85.85"+0.015  83.65°+0.045  0.182  0.001 Q

NS= Not significantly (P>0.05), L = Linear and Q = Quadratic, *® Mean with symbol with in same row differ
significantly (P<0.05), *® Mean with symbol with in same row differ significantly (P<0.01), ' Total SFA = Total
saturated fatty acid, ? Total MUFA = Total monounsaturated fatty acid, *Total PUFA = Total polyunsaturated fatty
acid, *Total n3= Omega-3 fatty acid, *Total n6= Omega-6 fatty acid, *Total n9= Omega-9 fatty acid
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