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ABSTRACT

This study of fermented dried paper mulberry leaves in feed on growth
performance, nutritive digestibility and carcass quality of fattening pigs. Divided into 2

experiments.

Experiment 1. Study on nutritive digestibility in feed experiment was
designed on 4x4 Latin square using hybrid male pig (Duroc x Large white x Landrace)
the average weight 35 kg per pig, one pig per cage, total 4 pigs. Feed diet to all pig
by 4 formation of feed: feed mixed with fermented dried paper mulberry leaf silage
(PMLS) on 0, 3, 6 and 9 % (T1, T2, T3 and T4). It found that the use (PLMS) at
different levels had not any effect on the percentage of DM digestibility (P>0.05) but
effect on CP, EE and DE digestibility with T3 group (3 %) was higher than control, 6
% and 9% group (P<0.05). The digestibility of CF, Ash and ABV was higher than every
(PMLS) groups (P<0.05) NFE digestibility found that control and 3% group was higher
than 6 and 9 % (P<0.05). ABV digestibility with 9% being lower than control, 3 and
6% (P<0.05).

Experiment 2. Study on growth performance and carcass quality of
fattening pig was divided to Randomized Complete Block Design (RCBD) included 4
treatments, 5 replication per each group and 2 pig per replication (male and female)
the average starting weight 20 kg total number 40 pigs. Using the same feed formula

as experiment 1 all of experiment found that growth performance, carcass



characteristics, meat quality and feed cost per gain 1 kg (THB) all the experiment
group not significant (P>0.05). It was found that using (PMLS) dietary with different
percentage had an effect on warm carcass and cool carcass weight

(P<0.05) especially using (PMLS) 9 % the weight reduced.

From this study it can be concluded that the use of PMLS with 3 and 6 %
are appropriate to growth performance and carcass characteristic of pig, but the use

(PMLS) at 9 % reduced growth performance slightly.

Keywords :  Fattening pig, Dried paper mulberry leaf silage, Digestibility, Growth

performance, Carcass quality
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kazinoki, B. kurzii, B. kaempferi, B. corolata, B. rupicolata, B. integrifolia, B. integrifolis

. . A A a ' 1% Ay v o o & =
waz B. luconiensis Yaafyuuneilisenia Kozo aunimduleiliniendenisvinduige

nszaudniUeaine nefiongnishinanussana 10-15 U Weene 5-7 U Tindnasan

' 2 o
undaazganIaiuieIlesn
¢ i & A Aa a a | 2 = v @
YA (2545) enuiveanluneninisasyiulaneg195ai3) J@unsadnns
wsnlandennnugnlassesiinn 6-12 Wew Yuegivanngiusswenazauauy salvashu
waznsiinnsisaliulas 2 ASe Juivanminuiivesdiu anuguiuiisse Msiunewild 2
sULUUAR
3 N Y v v = A 1 1Y N Y 1
1. MaAuREILuUnIRY lagdndulaaniieny 6-12 weu dwlvgidulaarasiiduniu
AudnansUszunm 3-5 wufwes Jadanumuizanlunisidenluldiduingiulunisi
N3¥ANY ANlVgRINUANUIENIN 5-10 %38 20-50 LuflnT nasntuldeslnuneunn

Adlu

'
a

2. Manuigaanzis nsinszidendaensiiiivunduriugudnaisssuna 3-
5 wuRluns dmsuleannfesnisugnueneiuglaensldudn awnsavildlaenisdanadies
2 v Y o o ¢ 1A A Yyag a o ea ¢ <
dinteauaniluldusylovd dunvdelllufaiugiauysaliienisvenewdn

audnd (2557) eauileaadiulnainuifg1nAuliTuesINs iR lunamile

wazn1Anziusanideunile Uaaiazandaiatenddsnuvindunszanwaiuinlutianau

Y

v
s v v

JuiAnfangeRniey wasdudIuenafinlugInfousuANANUNITLS Aeluidinandnly

Wauldiaesdnilenaan

n5lduszleviveslann
g7 (2545) 1891171 Yeanduldduduruinnans Fsaunsaldusslondlaanyndiu

o &
JU



1. Waen lvinszanwan ned duly Telusnufadzaneg wWulsaindenanldindn
d! 1 1 d' 1 1 <@ v v
mUan Fansearwarnamuniulingey wasliilesgedte aunsaiuinwlilauiu lay
ASLATYAN muﬁaﬂwmv‘mﬂuﬁwisawﬁ wazaesldlauinuie 1wy nsza1wevsiey
nszATwiorasiuwan nande 113 e aonlll Taulv A vesdrsie Unsenenseneg 1y
¥ = Y v = o v ) < 1 [y} [y} ¥
fu manamdeazladuleanudsnaidunyindusuiury duwaala
o v A A = Y ° v A
2. WNUTBIAIAUNWMADIINNTasnwasnsantuwardearusanuntdiduiiansyane
T duingavdmsugnainnssy nsuannszay FeazilianszaveysenuaiUszannieuay
50 — 70 Tunsuandalenn
= | o 1Y) v & v o o = v
3. lunSegengautuivuneiu Wduemisgns Wnedunauiusmseldidueims
weeln 47 wag Uan
4. nadu viiegnltiluemsunuaznszson Widuanwaalddmsurinay
5. navesloaniinndiutuazdundulszunn 31.7% wagludiudinwuans Saponin 8n
f8 WaNAINT ganuans Oleic acid, Linoleci acid, Fructose d@rulunagildanvaslaainu
@13 Flavonoid Glycoside, Phenols Carboxylicaid Wag Tannin uana1A%l Marcus et al.

(2012) w3 NUFenuarsINveseadllarsinusyyadase ausadinnlueinwilsa

50

asAUsznaumaaiiluasn

osdUsznoumaniivadlulaaunnsnafuluiuvastade Wy a1eius ggnaiiv,
szeznaiu WJusu

nsuuadnd (2547) sreuittudeandusunainguis 24.71% WsRusay 21.92
%DM lusfu 2.86 %DM LHolesaa 9.91 %DM Li1 14.04 %DM A$lulaiasn 51.27 %DM
uaiBies 2.97 %DM waana3a 0.29 %DM wazArlnvuzdigosldammn 63.61 %DM

Viengsakoun. (2011) s1891uinasdusenaunaaiivesluloaiinguis 28.51 %
dun3ding 84.85 %DM TUsAusIn 22.58 %DM 1i1 15.15 %DM 1Helefiliazanelu
a1sazatefilunans (neutral detercent fiber) 32.19 %DM wiolefiliazatelunsa (acid
detergent fiber) 23.07 %DM wazAlnvuziidesldnamun (total digestible nutrient) 76.22
%DM

yudou wazAue (2550) s1891udnludeandinguianiiiu 21.26 % wasiilavus

@199 Ioun TUshusan 24.10 %DM 1Hele11.75 %DM Ly 5.87 %DM i1 13.29 %DM

Astulawnsn 44.99 %DM wazdruvasluleamidniiuduitasiden 20 % dAringuriaviiiu



36.34 % wazilnwuzduqldun TUsiusan 20.39 %DM wela 11.67 %DM Loy 8.05 %DM
101 12.50 %DM wazaslulainsn 47.39 %DM auanu

SvaniTsa wagamg (2556) sreeuintuUeaniilnvuzaneg laun TusAusiu 22
%DM 18aly 11.7 %DM s 2.5 %DM 11 16.5%DM anslulalasn 39.5 %DM uaaides
3.03 %DM wazWaanada 0.41 %DM aua1du druemsuinusznausie Tulean 40% +
waflnves 40 % + $15288m 20 % WuilusAusIn 17.9 %DM Wele 8.0 %DM lusfu 10.2
% DM 101 10.8 %DM A15lulainsm 42.8 %DM upawdey 1.25 %DM Weoanasa 0.85 %DM
WASWANUTININAY 4,937.89 kcal/g Aud1AY

Bingwen et al. (2018) s18au3nludeamidn 45 Ju Hesdusenouniaadl lawn ing
Wiks 29.04 %DM TUsAu 15.01 %DM Belefiliazarsluaisazarefidunans 58.78 %DM
Feleiliazarelunsn 32.15 %DM wazidn 6.18 %DM wentdu $1u1a uazaAmy (2543)
Anumsmsinluleamdsanvsinfigaindl 45 sarmiwaiea Wunan 40 Ju wuirluveamsin
fusiamenlandelulaniau 4 % dnluwagaaauszana 14.4 % wazlusiu 23 %

Obour et al. (2017) s18auiesdvszneumanaiivadiudealaeiusiusulu 2 g9
Ao (o) wuahu 2 A%e sEriaieuiiey nsngIAL uay fueey nanAx gamniliade
22 pswaLdea uaz (ouds) lufeungainoutaziuney guvgiiiade 30 esnwaldoa
oglunnAmievedUsema Ghana Sanuin Tugguds luveanilinquii ielufiliavanelu
asazanefidunans wazaslulawnsm unndy uwiluggeuluveaniilusiu Wele 1Weleil

azarelunse wazlviu u1nnin M99 1)

i ] 3 =
M99 1 Nﬁ%@ﬂﬂ@mamaa\‘iﬂﬂizﬂauwwLﬂﬂJ‘U’e]ﬂUUEJﬂ’W

AMAMSLATUE NAUAY nanu
Tagus (%) 36.50° 30.01°
TUsAuTIn (%) 20.52° 27.17°
Beleflavansluasazanefidunans (9) 34.76° 32.14°
Feledllavaneluansazanedidunsa (%) 19.86° 31.87°
Tsiu (%) 6.07° 6.45°
Aslulawnsn (%) 25.37° 12.16°

17'i3n: Obour et al. (2017)



nslduselevivasluveandusivisdnd

o £ [

audingl (2557) 189131 Tudeanillusiuas ud inteloas Faidedndalunislddnsis

Y

¥
[

Tuildnunrainuariindudeudianiuden sy n1si Wl aesdnsdedldluusunai
Wwinngay wazdnsdnnisneutilulvdesdnd tneadsunenlunseunueaudidedruniulng
ua 1-2 97 i luniinusenauaalius wanAulinums Weazthunldasedaisaiiuiuali

a a A

= ﬁl dl L2 U Ve YV 1
avldun WieNavaunsanauiuingivsinaulaieiovay 15 % 114639]58’]%’]5’{1?]3?14-?414 Gl

q

wiug uazuslgnsidssgn laglifivanssnudesnrnasiyiulauazlszansnmma s
01M3U83dns nsuUadn (2547) seyih Tuleaanusathunldidesansld Tagldluveanan
ududuidng 5 dunauiusi 3 dau uagermisduiagy 2 dau anunsotisanduyu
A1eMNIENslalag 83919 wazame (2544) ladnwinisiadsuluvealugnsemnsgnsyuseu
10 % uaz 20 % WUIINIRASHTERU 10 % ansdidesnnasyduladefuuardnuaniie
Liunnsinsannaguaiun

99979 uagAny (2550) ldtnlunseu 40 % Tuus 40 % vsinsauiush 20 % 9t
WmnusLaIuanadlue i sgnsliussersuiau Ingvaassluansgnuay (Landrace x
Large White) tnegfaau 24 & dhwiindudu 33 + 0.59 Alanfy woadu 3 ngu Winguusn

'
1 I

Hunguaauan naudl 2 Wsuewnanaulufivwiinds 2 4da ed1ese 3% (391 6 %) wanguil
3 I Fuomasuanlufigndnis 2 vila ee1ase 6 % (398 12 %) wudransiisnsinig
W3tAule (0.85, 0.83, 0.86 Nn) eMT1NN1SAUADTY (2.07, 2.04, 2.10 nn) Snsn1swWasy
omsunduriandn (2.45, 2.45, 2.43) LAzAAUY] ummmsmaumuﬂmmewmu (17.46,
16.73, 17.16 van/nn.) Saunuilasiudunds (BF10P2) winfu (0.49, 0.40, 0.39 47) &
fudvtidniiodu 3lasadf 10 (LA10) Wiy (7.61, 8.36, 8.62 #131957) Auday dallid]
AMNLANANS T Ueg 19l dod1Atun1eadia (P>0.05) wansinanunsaldluisminidudiunanly
91sanslen

yaudeu uagane (2550) Anwinisdeslivedlunssiunasludeaminluans lngld
dnsrdulunseiiu 80% miinsiunusiazidsn 20 % uwaglulean 80 % winsauAusIaziden
20 % ¥ansgnuan 2 a1 (Landrace x Large White) Wenou $1uau 24 # dwiinidudy
33 Alanfu wsoenifu 3 ngu nquar 4 91 dhay 2 i Tusegnduldsuemavaaes ngud
1) Wunguauau Eatednn dnlne waznndumdesdundn) ngui 2) Tunsedunsinusts
3% wagleamsinuiis 3 % nguil 3) nTzAuniinuiia 6 % uazUoavsinusia 6 % nuind1ns
govlrvemaslnvuzlulunssauntniivunliusiniluleamindndes Tnefidnisdeyls

yosinquts (64.08 Wisuiy 68.70 %) TUsiu (70.04 isudu72.25 %) Wels (44.78 1wy



53.28 %) lusu (67.41 Wiguiu 67.41 %) Bunsedng (64.88 LUy 71.63 %) uag
astulawmse (67.43 Wieudu 76.59 %) Anlundsugesld (DF) uasndsnulduselovild
(ME) vaslunszdungdnaininlueansin (2,692.49 iwufu 2,874.99 kcal DE/kg DM wag
2,578.01 Wiwunu 2,752.00 kcal ME/kg DM ATU&16U)

Ammaly et al. (2011) @nwinslidluudruznas luvean wazlunenniunyiudu
uwnaslusAumaununndmdedlugnsovnisgns ansmnassdiuiu 36 i utsesnidu 6 ngu
MInAaes nguaz 6 f (e 3 e 3) 1 nguil 1 1unguaruaunInduvdsaduuvas
TUsu 100% nguit 2 Tusfud1Uends 50 % nauil 3 Tusfudznda 100 % ngudt ¢ Tudean
50 % nax 5 lutean 100 % nguil 6 Tuaenniumziu 50 % Wuuvaddusauwnuninda
Wiied anmsnaassnudnsiulsvesemslunguatuny waglusiudUsnds 50 %, 100 %
way Tudean 50 % naunulusiuvesnindavdeslifianuunnistunisada (P>0.05) lag
nguitlasuludoan 100 % waglunenniunziu 50 % dninsauldanas widnsinis
Wiyiulasietu vaenguludud1lends 50 % uaznguludean 50 % fAgenitnguaiun
uazngudug wisasnisuanidelunguaiuau ngulusfuduends 50 % uarlutean 50 %
nauylUsAuvesnnduvdeslifinnuuansiistumnsadia (P>0.05) uafiAngeniingslusiy
d1Ugnds 100 % Tuvean 100 % warlunenniunziu 50 % \Juunaslusiuuwnuninda
RVARN

$¥a12930 WazAwz ( 2556) Anwinisldilnneswazluleaminidssansgnuay
(Ao x \Jouns) dmidniade 27 Alanfu $1uam 14§ udseanidu 2 ngu & 7 41 14
I¢5uemse nauil 1 ewnsmuau (3ziBeanauiutasdn dadiu 2:1) ngudl 2 013
nauAIUANNENIMIINdN (Haflnnes ludean wazsiaziden dndiu 40:40:20) dndiu 2:1
TansAudind shnmeasauszeznan 140 Yu wuinguenuauuazngumaassiisngng
Widulasietu Wity (124 wag 207 n¥) USunaemsiiuseuwiniu (1.07 wag 1.62
Alansu) Uszdngaimnisidemiswindu (9.17 wag 8.04) wuinnslidluveamdnsiuduna
finnes warsrsziBeniieifuemsvesansldlaelidsmansznudeyssansnmnsnanues
ans Snvlidsmasednuuzeinans wudidhmifnnousiuiify (47.71 uag 55.45 Alandw)
AUYIIATA NN (86.32 uag 91.52 LW URLIUAT) SEUBNLNIAY (83.98 LA 86.16
LURLUAT) ANGLVIAY (58.03 kag 59.82 wuRiuns) Anuvuludiudundaindu (1.42
way 1.52 lwufmg) fufindhdaideduniiy (27.24 wee 26.46 masuRiung)

Yang et al. (2014) Anwmaveslulsainoaussaninnisiasgiiuls n1sdeslaves

lnvue wagAMNMEINYBIgnTaaneiug (Duroc x Landrace x Yorkshire) wudnnisiasuly
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Yoaluemnsgnssenu 10 % Mliuseansainni1sasayivle wagaunIng1niluuiliy
anad Wisufunguaiuay wazmsdesldveslavuy wWu nmsdesldvesinguits lsiu el
uAaBe uagyleavledaanas uideenslsAmunmaiaiuluvoalusmsgnsamnsauiuuse
AL waraumunvasluiudundsosgnsld

Bingwen et al. (2018) eauinnmsldludeamidnlugnsemislauusesu 10 uaz

'
[ a

15 % @115 8LaTUATINTVINUYDITEUUYIANNY LLANAINITAlUNITAIUB YA

dasy waziiumnududuveensaludulidudiuinniinguaiuay Wesanluveaiiiansiu
ayyadaszuazdiuwuaiise laun phenolic, flavonoids wae polyphenolic 1w

drulszneunanIvi s ueuladaTy

n1slseLAUlAvRIgNS

[
=

N19433YAUlAYIANTHANULAN AR UTUBYAULILNVRINITRATU UTEN Uau

U 9

§ o w

Bumes 911n (2551) nannansidudnimadyivlasns lngaanadiudmidnleds 100

wirwasdnidndalugagey 12 weuwsn Ysuaaeimisiiuiuuindsdndudmiunis
fiansveaiiede warlinsiunsfisuuasmesesdusenoundndsl
1. AszEUIUNTasIeNIEaN
nszgnvesinfarimunegumnslutasusniiaudzanaadotminnieudiming
Ly, =

Jumgdansidnuaransiuidseinisuaaldeukasneanesaluemisuinndtansyy wiliin

q

holy

InI1N19ESHATINTEANITARAUTDEN TSN IMAINTATYRUlALALATIEE1 9095 19NY
Afansveedy dawiindudnsfdininauludimdinisasyiuln N3¥ANILVLIUNIN908N
WAEMUNTUYN ALT L TIUINTY ansyuIsaunsoazauwaaldeutazeanesadignsegn
Winlmvunzaununisiulaveasnanie msLﬁuLL'éﬁmﬁm%ﬂﬁqmz@ﬂiajaﬁ%ﬂué’m%’uqmﬁ
1 1 o [ o [y o ) £ @ ) Y o v oA Y] 4 N
dwwnenann widndudmsugninaunu e lUlduaziivdrseslidmsuduiiug sy
wAA
Weuwazneanasaluamisusuia 0.1 % nseauiinuzinasyrgliudiugnaunuilssauus
s lunsazaunsEgnvayay
2. NSTUUNISES19NAULIBaLazN1Tas19lUsAuTus9nne

S ' | P a a ) a ' A A

Walgosnanienmazdiulsenaunl8lusaunainanesin sUsAuknassiadl
{PAIUVDINTADETIULANANNAY LUBLEDaA1UITANAUNLA L LRSI LANAIITU AILALINLAR
Junsyidlainde wu olpznielusiine Fdinmsesgivlnegnnadilugnsan widia

d' [ v v & A A ! [ 2 v & =l v 1 [
Selalauie Iumwﬂamumawaauﬂ MU BIYITTESUUAUNUY ANIWRI U WY 1NAINS
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W3ULAULe TuuTIA (2529) Nna111gnsINsildsuLUaBIna Ll lsa g AU AN

¥
U 2 a v =

muvuIaveInaile Tuusnavvduasndwaiinduilednivajey wWu nauiloaslnn

1% & o a v a 1 1% A ] A 1 & o
AANNLUBAUUBDA mamwmsLﬂaﬂuwaqqammmuLuamuam AMULANATIUUIALALANT

& a a (% 1

Ya9dn ALY 819na1 R IIUIRveIs9neEn I Tullln dsalaenseiurunaduleves

4

£
=< 1 v 6 (4

nanuiile Yuedivengdnd MNNYANANYINIYEIBIMITHATNITEBNAITINYARBATUINAYEY
dnidnae
3. nsruIUNsaTeludiy
latududnuszneuiidfyuessnanerivue wazdududnysznouddyresil
wad wadlvsfugnadsdulurisusnuessuiunsiauvessime uisshiusngdn aunis
anslasuosiindsnugs Weanslisuaslulawmsevselusunniiuanududuluufay
avanogfluguuvuvesluiiulumadloiu lusasildiumsemsusziamduinnifunrd iy
Razgndueenun lusfuiiegudnaldfmiamsodundainagldfnfviduuvamdsnudises
wazdaldduiuiluauiwionusnnienusssufvesdnd Usunansasauludulusisne
fuldudnBnaunanomisuasitugnssy nsavanedlutiuargeiuegiriniiilurims
yaensiasaivln Fewmsedhafugasiiiinisaienduiloanas Foased (2529) nanaialu
sasidaiiulntuluites Wodolufuluseniefzdviafauludomiliouty uas
ideannwadluiuiegisianievesdnd Uszneufuemsiidnifudilufagldidu unas
wunazlavuziiensiasayivin nasnsunsmdsldanionssueansd seinsavan
Tagulusiinignasnaiian Lwiﬁmiazauﬁumﬂamﬁ’mwwzL%aaﬂlﬁuﬁuﬂmﬁwﬁﬂuﬁnmiau6]
o¥owniglunagln eoggeluluvnsiituomaiisme lusfufiagluarauunnlusening
foundunile viaiFeniiluifuumsnduies
guiAy (2540) 518U AgUNAREINITITYFULALANITHAILIYB9T19N AN T
Prausnasdunnadyivlawagnisiauivesnszgn (nidn 15-30 Alanta) ndaaindy

ansazddnsinisiiudimidnseiuggaludieeny 13 -18 d&ann nieumidneda 30 -60

¥
a =

Alansu Fadudrandniswiydvlavesnduilointugaiian dmsuuszansaimnisly
91M15909gNTzgIluYndudned wsnzansiiiming Usunaemsiinudilidun usdns
Y1 Ao a

matfiutintinundu ansnlasdawdiinlisnsnsiindminginit3unaemnsiny Aasiy

ANUVUIAVDIUIMUNG 9N AUSEANSAINAISIED1MNTanas (115199 2)
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A15197 2 dnTnsiindvdndde TukagUseansnmnsiuaeueIMNTYedENsNSERUDNE

RN
918 (§Unsh) wwitin (nn.) ADG (nn./3u) FCR
0-4 1.2-6.0 - -
5-8 6.0 - 15.0 0.320 1.70
9-12 15.0 - 30.0 0.530 2.10
13- 18 30.0 - 60.0 0.700 2.60
19 - 25 60.0 - 90.0 0.600 3.50
26— 30 90.0 - 105.0 0.500 4.00
>30 > 105 < 0.500 > 4.00

Y L3

fun: giien &3 (2540)

n1seeelavesannis (Digestibility)

a ' 1 1% & J a [ a Ao sa
ﬂ’?’iUi%LiJUﬂ’]ﬂWiEIE]EJVLWUE’NE]’WﬂiL‘U‘Llﬂ'?’i‘VW’Iﬂ’PJ‘U’J'TU3MWmIﬂ%u31u3@ﬁ@UVlﬁ@l’mu

q

dluiuaggndosuazinlulivsslesdlusumeldundes veadou (2551) namninsees
vanefeUsnaomsidnildgaduiiothlultiduusslovidesisnme emnsusasviading
douldunnaneiu msdesldvetermsineenunduesifud msiieznsiuinermsiue i
msgesldinlng fesfinnsnaaesinisgeslddusenin Digestion Trial W3 Metabolism

Trial Wderiow a1lsy (2547) naninisusaiunaAvndlnrugvesingAvemsasnsavile

[

D!

2 sal v

1. n5Usziiiulag feeding trial %38 growth trial \un1sMAgeUEIMNIERI7RBINS

|
a v ¢ a =

lnen1snauadluemsiigalisunguiuingAvemsdnioneds @a3anamiadnruzuai)

9

[

naneglupmsiiug Iy (basal feed) dayaisasinusouiiisuatadudninisiuemns ns

a

dinvdn Ysgansaimnisldenmns mslily nsliug aanmein anunuivesdienl

a L% a A v

warduY Feuegiuriinvesingiunavyinvodayusluingfunaesnisneaey HavesnIs

Y 9

negeuItivIvenitingiviug diveuiuundesiiieds atuayuaussnmnissyiule

'
(Y a I

loauiiesla WewsuiguiuingAuuinsguildonsds wildannsalvdeyavsuanin “virly”

9

'
[ a =

nnAveIMsARITuIETuayunsiinandnfind1 veneendnemnsdnisn s Flagtulad

3
1%

aa o . . 14 aal v 1 c’l’ (Y | . . a =3 14
T8n1591 feeding trial lavang 5lawn n1sideawuudug (pair feeding) N1siagawuuIUToya

57977 (individual feeding) wazduq oanAuRuLUslunsiNanaUaUDIUDIdn
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2. msUszdiulngnisnaaeunisgesls (digestion trial) lun1snageuUsunadlnvuy
Tuingivomnsdninaulaingneesliuiinasnntesiiioda lnendnnisde Tdnifuems
TutSinainsuuiuey wdiavimnalavusiidesoninluya dusswestavuzluemsiv
Tuyavgtsuenivmnalnsuridnidosuargaduld Ssonauanafudndrunioduuseant
voslnwuriigesld (digestion coefficient) viaiduesidusinistosld (% digestibility) n13
nagounsgeglaaunsavinlanaieislaun

2.1 Ima%’%msﬁuyjaﬁwm (conventional #3® total collection method) lae
Fmsidesdnissemannaseiiimssimadiulssnounslasunnsudtluuiinand waz
nsuUsinamtiueu Tunanfidmue (37 Juludnildiendes) udwhnsiiveasinsesyin

USnaadlnvusluyanvuniaigesnunlussegiiaNiuemisnnass Ham1asendnelnuy

(%
v

Tuomnsinufiularugluyailulsnalavuzigesls Jsaunsafalasisil
ANseelalkuulsINg (% apparent digestibility)
(USnadlnvugluomnsndninu - YSinalnvugaeesnuiniya)

= a Awv ea X ]'OO
USualnvusnaninu

2.2 NMSlastURienaaauniseas (indicator methods) Tunsaiftlianuisawiu

(%
Y

[ ] o v, . 1 o v [ @A =
yaviavualy Mavegeunisteraansansevilalaenisly indicator Hefla winnnshae il

Y A

dnifiuemmisuay indicator lussAuaMuduTuNimMuUn ndn1steslazaadulayuzidd

P
I3 [ [ ! [y

Anudiuduves indicator luyassidsundas (Hindy) udadrusulnyusiigndosuazgn
Fuluanems sedunisduimnisidsuwlasmnududuresiagusuay indicator vo4
pnsiuyaiansavenlnvusiigneesuazgnuld indicator axsipaiinanticeil

2.2.1 WPuie

2.2.2 Jumsdnidesuazgadalails

2.2.3 ladflgvviednaiivilinsiuvesssuunsdesomaasunuas
LAzLAFDUMHTTUUNLALE T WA LaNe

2.2.4 mFeszilaing onadudiuuszneusssuyifvesormsity andu
w5 videwiiliazanelunsn Fedulngdugam Wudu vieosldansaidmudllsun
chromic oxide, Ferric oxide LLazﬁuﬁ] Tneuaamnaunsne

% indicator Tuamn3 % Lnyugluya

% msgewls = 100 - (100 x X )
% indicator Tuya % Lnyugluams

[

Javsnilnansenusamnuaunsatuniseaslavesamsised

a

1. engvesdnidiulngazddninalduntn uidnaglddninagnlasuiug,
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2. auAndn’d

3. WasaseIMILarduUsEneunuall duinasevinveadolowasluu
vdamansludenistesla

4. YSinaemnsfinu dniauemsinnUsyansnimnsdesazanas

5. §asn1sAdeuiivetemisNIusT ULt TS AUlUTnandey
Wounisgeslaluanysal wagninduAulvagiiifnnisndnuazgaydelusUveuia
é’mwL%wammﬂ?ﬁ'auﬁmmamwssﬁuagﬁ’wmm%umwuaqmmmaﬁ%mim%m

6. N13UIANTBAINYRILATUE Fiinadan1IaTuLazNTIdUsE ey
Thwuzdu

a

7. msdeslavatamisuanludndussuduradsvsinisdeslavasingniu

q

WAATTUANUIL ALY

AN NN (Carcass quality)

YINVOIFEN VU89 S1an1edndntevdignan 91nazdsenaumgdiuysenauves

a 1

$1eMeNd1fey 3 dfie ngan nanuile way ludulunisiasaniieindauning wield

o w ]

thu 9a3ntl (2538) narrintademadiunmsnaniinudiduddyesnanndoaunimioway
sty anunsofasuisidoniudduduvesnmanamdeldded
1. Yaemasnunisnandniannasy
1.1 anewug
ansusztaniumoul (Bacon Type) %ﬁ@mmwmaamﬂaﬂjmizLﬂmﬁuiLﬁa

(Meat type) loun

1.1.1 gnsiuguaunse logemziadonaunss niskauntsesnisglsy agli
Aunniifameian uagdn @lase 17 @) auamend filownwn aglnn (ham) ng
ffutns Wedldudnszgniiesniniugdug uaziiseadn madeinesinin

1.1.2 gnsiugasalant anue1191n 5993w uswaudiss eIne1an i
Wosiudidounsas dush Tuwinisudeansiftevhmifunievaiunou ansusuaudise uas

v I

a1salwilviaunmeinuInniiugdus wenani ansnsassiusidliussansamlunis
A v & v = v o % v a a

Waguemsbiiluillewnslaas Sendigmanemisidnuninnioumensaesily lnndiy

wssnAsUaNnadliiunIuAufeInsiugeng o wedadmln 90 Alansu aglvinanin

YINA
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1.1.3 ansuszianiile Jududsumiugiindadieuslaailioan lngianizdnae

dawanidoumin 60-80 Alansu weansyuvuavagiiy 90 Alansuauld laud Wuggsen

<

v o a

a6 I3 = ! s J 1% ! =6 ¥ Y a Y A
waNLges Tuuaun NIBDYNNFNITENINNUY Q‘Vlﬂa']’lll']LLﬁ?@WQﬂiWﬂmﬂWW%WﬂIﬂaLﬂ?Nﬂ‘u A

Widlenn duuianszuiagaieiugene Aldsunisuiuugaiudumanediony geuvinli

3

AN MY EUAY

wenanaeiugiLanasiuazliUsinantiounsuasladunseiunds gnstvuinle

[
s a o 1 =

defaszeslafunnsoszenasyiugsiidndiuvenilownsgaunazinsaladiua Tumnmseiu

v o I A Z o Ao o a & ° &
Pugnsndvuadn Wedeszerlanunaziidndiuveslviuguuasiiounsin uonantlugns
flvwn g goudmnuenvesdifmuazviganiansifivuindn

1.2 97919

[y

139U (2538) na1vinemsAbdaegnslun1en1sA asiseAureIndeu

o et

waglusiuegluruanudesnisvesansluudagseern1siasyi uln daduemsildaensy

' [ a A

MIUAIUABINTITVRIANT llnuTiBnsnadeamnInen winuiringavnldusenauly

q

drunaulugnseimisvesgniiinastisuinsenmuainvedluduans wu luemisinisld
Frlnaduwnadbindunulusgiuaasldluiuaeudliuniosaudiig Wewnivsuim
nnlvdulidudgs ddvlugasemsifinsldfiududuwradindsnuagnuiluduay

AuT19LT TuusemeniinisldioauduiiaurlUuvinanndausiunou WY Usemanuunsn

' 1
= a A 1

Fewandniloiupsudseaniludiuiunin labianuddgyluiesnuaimeinluivegiauin

(%
o U = [ LY

satuelufeulvsiunfeudnely wazdadednusenisnilsvesbuiuiidndrulosiulidusie

Y
[ [

= o Y A o 6 a [ (3 ® A Y1 v o a o [ = a
galagyidlodnluaznand sl uiiuladne WQUUIUQ’IUVWI@EN'JT\]81“5888%6\‘1‘] PUNTT

=3

noasadsuhinnfiuvdadlusmnsdaiiiioneusulenmnmileliavu nieunstiednaignis
Ausnwvedeiuluiiednidndie
o 1 ¥ a £ 1 [ = ] %
wenantifanuinnisldemnsgnsniinisldvavuluservasasiiosidudluduas
X I3 a o g v & A a a ada i . a
desanailuszughaiuiy aziinaviliileansinduRaun@iieonin fishy meat 3nA159Y

[%
Y [V

voansaludiuliidudy deduluvisseimadaalddardulugnsemisansnidsyeziiunda 35
Alansu nsbiomsiluladeddyedramisiniinadenmuninvedludu nmsliemnsgnsuuuy
o w = o Y a Y = a o Ay v = A & o

dfinvginainliiinlufiuman Fafnainleduinlaaiafiglueimismduledu was
Usgnaumensaluiuladuds (asanigedrsdinsaladudlude) Wudiulngavdinavinlu

Todlugnnansivad
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1.3 N15QuAINNT
a | & % [ & A do o o« o g v “ v
n1sudnansegrndunisAasilunsidesduiuidie Suavilignslulasen
Maenie Wewlguiuansidesegluanwitlidrdaiuniilvanslalfuesningenie n1sdes
wuvbidnfdaiunfinainliifinufaseaniswanaigyemisiaeldeendiau (aerobic
metabolism) Meluwadveanauiienndu Fudunisdeadiunisiiaiie PSE 19 ansnides

] a v

Tudlufidriaieeiidulondmiilelvg uandovsdenuuiiosninansfideauuuiinimiuoen
hiNagt
2. Yadeifinasewafidusiann

i (2538) na1ai1 o1guaztvinvesansliamduiusag1sgetumAMYDY
gndiedl

2.1 UswwesEns ansfisruasiivesduimimdnnganitansney

2.2 Uhinaewnsiidleglueiorzsing q Tuszuumaiiuemns dilusinuemsandng
oglumaiuemsann 1wy nsdifliilfenomsusvana 24 Slusneushazyinldivefidud
10

2.3 ansiflenganniuasitmindaunniu dviinenazanntude

2.4 dhiinvesgnsneusi gnsiimindanniuasiiedidudenuinimidndeusii
80-100 Alansuagldnmuamennd fidounsgauaslvsiush

1%

M15199 3 91y WntindAe Lilegndalsesin uazihvtnenvesans

a1gdalseain (Fuavi) dwtindidin Rlan3u) Wasigusdgn
14-16 45-55 70-73
16-20 70-80 72-74
22-26 85-95 73-75
28-32 115-130 75-80

fiun: gmsmd (2538)

o

Tyt (2547) na1IINsARLAINgNILULAINg taun waelnn dunds lnauy uay

(% % 1 SAa a =1 =% o a [ 1 < a a
PIRAY LNI1ENe 4 muuwimmummqﬂ UnLsenAUILUU four lean cuts I@EJ&I‘U?ELI’]ZU
NISHARAIN

1. aglwn (ham) WviunUseau 17-19 % waunvdnann

2. dunad (loin) Y1ununuseunad 13-15 % Ua9UIMingIn
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3. Inauu (Boston but) dminuseunas 7-9 % veamingin
4. Y& (picnic) Wndnuszanal 7-9 % voadimingin
NsARLAsINABITEnse TN SARLAUS BULALIENRIU MINNUALKREANIRTOET

' (%
] U

Rosdinwsseantinien NMIdnwAisINIAtUIzAelinsaydeietaeiians

[

M15199 4 Fudurneg veswngns Ia uavgnla (nwWesidudein)

Fudau 4ns 1n anla
dulu 1.4 2.2 2.0
duuon 5.2 8.5 11.5
dzlnn 24.7 27.6 30.2
lva 12.1 13.7 13.5
g 6.7 7.6 8.6
199 9.4 6.3 5.8
on 3.1 10.1 13.8

flan: daydfe (2547)

Uselasy wavane (2531) Anwinsldnavuansiuiuamistusanun menlugns

£ g £ 1 1 = 24 o s s I3 13

YU neassfugnsuvinusnguufs 90 nn lngldansgnuau 2 agiug (@153l + waug
135%) 9719 20 i wialu 4 ngunaass nquas 5 91 lildsuemnsuananaiu 4 vda leun
1) 8111574 100 % (NGUAIUAN) 2) IMTTU 50 % + NeITU 40 % + tunseiiuantiu 10%
3) IU1UU 40 % + NEYIVUARRU 50 % + tunseduaniiu 10 % wag 4) 919137U 40 % +

neanliiu 50 % +lunseduaniu 10 % Nan15NAaeINUINITIEREITUTINAUDINITTU

Y

waglunsedunnsgauyilinuninennlidfinnuuaneisiuegieditded

1Y

un19a@ds (P>0.05)

o

AMNTNLUG (meat quality)

oyt (2547) Teruhaunmiedudadiuilnelinnuddgy dmuuseneuveswin

[

nfivsuatlenngendunaulavesuilaa wenaindaudrdgmeinulusiiu Ay

o

o w

ad & a X o ¢S a & @ o e v o o
LLagia%'lG]ﬂLﬂuaﬂaflﬂfyi‘ULuaﬂm') FIUTUIUVDILUD LLﬁSVLSUlIuFLUSUWﬂam"JLLa@ﬂIWLMUQQ

[

AANBAENIIRUENTIY N13UTUUTITUENTTN FretiudSinuveilouazanysunaluduly

[ 1

w10 Jynifeatuaunmilelivanedadendfyidu 81m1s 1sdanisgua saudansvuds
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UIUNITEN waenIsnuinwen Bnvisrnuasendalinanenuninvedie Jadeiiiieides

”U@mmwﬁaﬁmuﬂlﬁﬁ’aﬁ
1. Anaudunsanng (pH)
néielneUnfvadiiidinden pH Usvana 7.2 ndnfimeudindaiioasiing
dovaansvasinalaulundudouvulildeendiou vilinisavauvesnsauaninlunduiie
fin pH avanasan 7.2 wiae 6.0 JadeiviliiAensdosaaslnalmanlundruilomn i
INANULAZEN LAZNISTANISABUEN Forusen (2529) nd1ainneldianiglZennatunse

Tnsangn reduced lUlunsauanfn sewneraunsndudngiiedodus udidsgninlulae

<

szuunyuieulaiin Weasradulnalaudszuna 80 wWesidus diwdsiazgn oxidized

Y

meldaniziionnia wadlodnineliuditu A1 pH vesnduilieavanmnastneg aanan pH
Wudszana 7.0 Wiluussanm 5.6-5.7 anglu 6-8 Trluamdsdninie uarianasgyn pH
gAveTEnINg 5.3-5.7 aeluszegian 24 Haluwadninie ludniuneda pH o1adas
< v | ) v o ¢ Y ' R & ¢ Y] 2o a
dntes Ture 1 93lue nasdndnmenainazasen pH galilduiuaunsensis 24 Falus Adad
ANVILAY Uszana 6.5-6.8 uatudnunensdlenadulumansednu fie pH azanm1asuneens
sIn5Aeanasiesyning 5.4-5.5 A1y 1 Haluemwdedainneudinagsnewrsesu pH 113U

308 laeAn pH aavineuszana 5.3-5.6 nanuideniinisane pH sasegssansinieglu 1

= o =

PNUadn InetuLlevrianwazade Jauaiusatunissvinlaiuin Javinlrungdudy

o v
[ [V

29NUIVURILD thazlunImNs1owsItUNLDIUIMEADDNUIINRAIVDILUBLABATI AITUD

o |

1 a [ 4" = 1 Y1 ¥ s:’lj 1 ‘:{I o w
nanludnanvaniltnanldiinauieleauisadnwen pH Wlagduvaeiidwds

1 ¥

¥ & Aaa [ KX o e & o v & aa Y a Y 1 v vy o X
am‘wmmamLuammlmﬂmuaamuu AV NEADUTITY RINL AU LAY V19T

wszdnunateglunduiiieuuduliegranieuiuiounmuntiuies
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7.0
DFD
P Normal
PSE
5.0
0 3 B 9 12 18 249

Hours postmeortermn
Ml 2 wansnsanasveamulunsansvaienasivasanswuuung

LavsINansAndnwE DFD uay PSE
fiun: Gajana et al. (2013)

2. Hvaaiila (color)
= & @ a dy a 4 ¥ J & I g ‘:l' o
dveatleidudwmguilaalvanuaulamszaiusavenianednienuduneesusy
vosuslnanseli ansdlunanuiile (heam protein) Usenaulusiglulelnadu Usvunn 80-
90 % wazialulnatu lnedsamandsgnyieniudie Porphyrin ring 1WuBiAUsENDUBLASS
a = oA o a & ] Y a aaa
navedliiana Mavisuilammaaiilngnisagidensesuendidanseu nelinUufisen
A = 1% & o ] U & 0§ vaa o
n1siagunlasesduaznaiuiiedneiag Tusrenigvesdnivilvlidunnsnsiuluny e
91y naenIuTudIuTINIIINe IR Wy ndmledafivhaunindnludeddoendiau
gadnfidduninnauilenvininutes UnaAnaiuiilovesansiduasouvay (purple-red) wekile
) v [ iy & LYY o v & aa . P
gndruvaziazdnluiug ievsdudasiniavinlviiloddvuyan (brightred) 189310
sonTrudhujisedvlulelnatuindudendlulelnadu doaused (2529) nanailule
Tnatwduansdveuilodnitazmsvasunias Fuilbiinnswisudveaiednd luanaves
lulelnatuusznauludigezneu (atom) vesssnaniideumengulusiuy S1uun wag
a [ = a =) a < ! s & A o v
n1sasuuUaclidneelin1siun3oandlannsauveIasnaulsann wmanilioniilia
= Ao su ada ' & a 1% & ! & ! [ a =

WaguuUas Tuvauendaiddidinegdululolnadulunduliotiodnluuvauivesntiay &
Tglurvrunameieiiunfvesnauile waziliasainnduilouwsiazdnlusianieiintdNuas
AEnNUlENIITNEA1eAY deludedaudeeniseandiaunintdeswand1eiuly

NANULMIBVINAITIV T UAUNLAZUIUNINNAULDAUNET F9LANUABINITBBNTLIULINAIN
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v
= v 6 a v

wazsamnidadvnalulelnaduainin waslenateunduilednidalddundiaullsae

v ¥
o a1 o & =

I a P i Y} 1 = aay S & oy
UDAATAUUYUATAAINANNNUNUFVDILUBLLANAINNY LU Lu@?!ﬂima?juwLVIWIU?JQJZVILU@I?’]@J?{

Y

v
a v [J !

unade ilednivasdimelutiusnaedddued widelddudatuesndiauluenaudilale
Tnadufivzsuiiinfasenfuesndiauluidueendlulelnaduinlviidantu wielu
ynuglieafuenaianisgadedidnnseu (oxidation) viliuasuluidumlulelnadudsdia
ianalddemioutu nsdsuluiesndlulelnaduuazualulelnaduienaudou
aduiulanld mneganegldanziivmnzay Sslusdnoonledfiuasuanimainainlulesda

a1avihugiseniululelnadu viewalulelna Juldansdlulaslalulelnadu @uaady)

Oy genation

Myvoglobin - »  Oxvmyoglobin
{purple red) Dreoxiy genation (briglt red)

Criclation

Eezduction Eeduction | Osadation
Metmyoglobin

{brown )

Heat
Denaturad Metmyoglobin

{dark brown)

a A =~ X
A9 3 uanensilagullasdvesiuodns
Nu1: a3UNSwarUsEYn (2522)

3. A7UYUYRALe (Tenderness)
Arududadenianvilifaanuddniulietueses nielieses tleniini

yugandesanisiavsemglliauidansdeuduileduiadiuiloieusnauiuuasauiiioasey
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azlduallafedlussegntlaanieniinnuyuiTligalausinainaiunelanagaiuise

Uslaawialaunn

Y 1

ANutuvellednivuegivaluiug 18n158ee9 nssuIsn1suUanlasunaus

¥
v v 6w A o 6

serigiayvdsein Wwsvuieuslan saenuUSunailadeinediu dnitugillevsedn?

lasunisideegiienisusinaielagianizasiitiety nsgualdlvdnidaiunsennaus

(% [
AN v &1 2 &Y

LAZIENINNSEN TINTINsUURseNTAINAITHNSUNAgYIvlodn UYL UanaIntiu

= L o s A = and ° v 4 A A ) ) ° v & o o1 &2
nswseuiedniieuilnaunalsnanunsaviliieawelneiuaaeiuazyibilodndyuau
nanuilaluaivnzuisdiuvenlednd Wy NANULaUIMTNLAT AUV AN

] i a a & A d' v v = & A o ! S o
mummnLummﬂmﬂimmmawammwulummzmn FUUUNAUIIINNTNDIYISFIUUUL

a o

A19Y1191UNIN F9FDIRAUN AT TInaziifadlaen1Tas1enatulawazidowE oWy
AnTansIauIsavinaundnle

4. aAnuyuinveile (Juiciness)

< vady a

Anusanguinluilednilunuaudinguilaadeanismssiliinauidnii

9 Y

(%
a U

Weatulmnuasay UnNeanunaniladevinliiilel savnfnanaie

f2\D

v iiAeANIANYNUN
ndnpellednife Ysuiauindnsegntsluilondsaingnuds adunauiain

1% [ (%

mnuannsalunssuivesiledninazUsinaluiuunsnlundmiile Sstionsedunisvas
vonaeviliAnmnsAnduangluun
5. m'mmmmiumié:uﬁwmLﬁa (water holding capacity)
Tusiilundndlefiennuduiszq @uanvideau) ge fsanmsodulinanavesi

19 Hendnaniloinn1sudeiaau (rigor mortis) tlevzdinsngeludavinduilafiudszatnay

[
[y Y

Tigesvulume wagdsggaumarilvinduinly neutralize Ysegtauinauunivedlusiuly

Y 9

[ ' (% (%
;Y &Y

78 JuiluanavesigniIuliautuvaneenty Weuszatiuindduauwiiutiauiay

LifiTauanidinfudnludnastiegn isoelectric point vinliluanauingaesnluiiudase
& S YA o 5 o X o a X A
Weluwvagtuenlaifauaiunsalunisduiiun wazgeldnasiinduilied pH 1o

(%

Wauseunad 5.0
6. NaULALSEvale (flavor)

L o e A A P a o & -:4 2 v =t
Wednianiindugeuun uazriliieesay @iy iy W3 vievuiindey @9
Fuagfivanneme¥iaiiasunaiiuivestuilety savnaveuiledniazuingeenuilenn

¥ '
<~ 0 1 ¥

Wetuluvinlvian ndusaventiednindiunisiianusouiiasdussnounaninAoutie
FULDU @15:ANNTELNYDNUITENINNSIAANLSBUUSENDUMIY @15USLNUNULIU NSADY

Auddlng nseszmels wazaissemelaau
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Zeng et al. (2019) Anwinasiasulundeou (Morus alba L.) AoUse@nsa1nnis
Syivln aunmidouagarmanunsolunisfiueyyadassesansyu Ingldansnaass
fava 40 7 dhniniade 40.50 Alandu wiseenidu 2 nqu nduay 5 91 91ay 4§ uus
omseeniiu 2 gns grsmunu uazgrmaassiiltlumiouuisuaunusiinngzdu 15 %
wusasmsiuldldumnsety uishnsisyiulauassnsnisuanideanasansneiy
N9&E0A (p<0.05) fufinhdadeduliunnsiat uiimdnen Wedduden eumuves
lusfudlassgaving uaganadoaumuivesluiiu andasuanaaiuneada (p<0.05) Ad

dy 1 1 % aa = 1 dy ¥
wae pH voudloldunnanaiunieadia (p>0.05) AIMNNUYIUNVDILUD ﬂﬁ?ﬂﬁ?ﬂ’]iﬂiﬂﬂ?i@ﬂ

o w

Wnnswidusaziibian sesnguiasulundeuiniinguarusuunneisiuegsiided Ay

o

N19a@diA (p<0.05) LLasmmam1mhmséﬁuauuﬂaSaﬁsl,ﬁmsﬁyul,t,mﬂﬁmﬁwwaﬁﬁ (p<0.05)
waneInsIElundauUNALNUSIT1I2AU 15 % inlrdUszansainnisiasyiule wag
Snunirinanas wiliulgsamnimile LLazmmmmmiumséhua%a%aizLﬁwﬁu
Xianglun et al. (2016) Anwinavasmsiasulundsieluamsansdeoaussnninms
Wiydule annie LAZANAINNTOAUBUUATATE VOIENTIU-YY ANINAADIIVA
60 i1 tmiiniads 67 Alantu qulildsueng 4 gas gusar 3 91 9hae 5 6 Tnenauil 1,

2, 3, wag 4 wsulundeieseau 0.05, 0.25 wag 0.50 % wuiniseasuluwdsiennseauly

(%
| I

gnsomsanshliinaseanssnn1nnIsTyAulavesgns willnadenua wilownneneiu

9

(%
o w a

pgltpdIAYNINatA (P<0.05) WuIAT pH Yadtile AdLAUDNLLD (a%) 109 45 Uil Vo9

nauasuluwdzfeynsgauiianganiinguaivay wazatauagydeunannisudduini

[y

24 3l vesnguiesulunlesineynseau

A1BENIINANAIVAY LagANaINTalung

a
4
Y ovfg

AuayLABaTENTULANA v 1 litsd Ay eatia (p<0.05)



unN 3

ASandunsnaasy
doufiiinisiee

anuil Wsuiesans
AMEIANERSHATIALULAE LNINeNAewIlY Weelv

esUfUAN159 M58 anzdndransuazinalulad un1Inendeudly d9nin

KSNIRTEY
STZLIANAHEUNITIFY

a o a A
kIR LIUALUUNTITNAADY LABU LUWI8U 2561

[@39EUNIINARD DU HanAw 2561
Taauazaunsalaniiuauide

L3 al
uUnIRdLaZAILAL

a

1. gunsaldmsumseningau
1.1 gewanadnusinludean
1.2 fansinludean
1.3 p3esduna
1.4 gauludean
1.5 dpsdadniin
1.8 N3eddU
1.9 gaile

2. qunsaldniuides
2.1 99013
2.2 il (@uda)

2.3 fuile
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2.4 InaaRnAURIOE198913

2.5 avuldyaans

2.6 winumldUaanie

2.7 \A30989ans

2.8 |ATBINANDIMNS

3. gunsaluazansiadldamsunTiaTendiegns

3.1 gunsaluazansiainldlunisiaseiesrusenaunsaivedluyea 91113

naaes Yauazlas
4 = = @ | = &

3.2 gunsnluazansedintdluniswisuiiegnaiensnanunngnuaziile

3.3 wsesdandneanatey 4 A

3.4 GLdu

3.5 g

3.6 YALASDINGY

3.7 130930 pH

3.8 130 IndLile

3.9 1ASBIIALSIPAKIULIEE Instron Model 3433 Universal test machine, USA

3.10 819thmuANgUN)l

3.11 ipsedanlalladiines

3.12 gunsaldwmumsantuiindeya
dninnasiazAannaaes

I¥ansgnuay 3 @a1eWus (Large white x Landrace x Duroc) 97U 40 63 dwiiin

wasUszaa 20 Alan3u wlsgnseenilu 4 ngu nguaz 5 91 9as 2 61 Beslurenveaes
WA 3 A15108UAT HTIrenwuUgnnsuuanynaen Aelulsuseussuulandenniadiewmla

azman wazansianuaviindumulusunsuannsgiuvisy anslasuenmsiasinegafiud

ad a v
PN
1. MSHSHURIMTNAADS
= 07 1% ! = = a =3
wisslulealaenisuinuagmnunsluseninefow wwiey fe dguieu vl
YBULIAUTHIN WISUEEIENT wazldesdniUn vesrnednimans uazmalulad unninedy

willd FarInTealyl
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1.1 msvisintuuaan
<@ v v 1 v v d' [ val a C%
wulutaaindeuntuesulddumensasduliianued 1-2 wuiung nanlu

a

oan Tnefidnsdrunauliun Tuean 100 Alanfu Wdeqduviduiiang (UP-1) gmstios
Felo 100 nfu ninthana 1 3ns $1awBen 1 Alandy uaztiazenn 50 Ans Aaniadnliidn
fu antuussyldlugeiuasivludanaainuun 60 dns SalwuiuTndond liadn uifn
fislfifusvozine 21 Yu

1.2 Mmsnnuseeuluvean

waanUszdiunanmase divieamindnanimd Aldluanuen
Useana 2-3 Tu mnduihlveulugumnd 60 ssmuwaiea Wusrezina 8 dalus wagiun
unLunmeuieleieun duiegaiisiluiesgiinanamisasuins 1neis
Proximate analysis #18 (AOAC, 1990) Lﬁaﬁﬂmﬂizﬂauqmmmimaawialﬂ
2. LHUNIINAGDY

MaunuNveaesduluvdnanysalnigluuden (Randomized Completely Block
Design, RCBD ) Ineldansyiuniin 20 Alanfu $1u7u 40 1 wiadu 3 90 Tasyedl 1 S1uan
8 61 Al 2 S1uau 16 ¢ Yedl 3 S1unn 16 # BeanIrenay 2 i ntudulianslétu
9IMNINARBIEATAL 1, 2 W 2 AN @MSUANIYA 1, 2 uay 3 MUAU Usenaume

ansfl 1 ownseunu (Wiifludean)

an3il 2 ernsauaumasluyeavsinute 3 %

ansil 3 ernsmuaumasluleavsinut 6 %

g3 4 evsmivauranludeavdnuia 9 %
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M13199 5 duuseneuvedgnionInaaedisdingn 20-30 Alansu 9NNTIATIER (%

QU
. . NHUNITNAABY
AQAUDINS (AN.)
T1 T2 T3 T4

217Lne 58.75 56.75 54.60 52.40
azLdun 9.55 9.55 9.55 9.55
nndamdes (44 % CP) 16.70 15.70 14.85 14.05
fuvdedou 9.00 9.00 9.00 9.00
Uadu 2.00 2.00 2.00 2.00
Tuveandn 0.00 3.00 6.00 9.00
nszgnUu 1.95 1.95 1.95 1.95
lauwpaidem 1.20 1.20 1.20 1.20
wndevu 0.30 0.30 0.30 0.30
Lysine 0.50 0.50 0.50 0.50
Premix 0.50 0.50 0.50 0.50
594 100.00 100.00 100.00 100.00
ANAMILAYIUE (% DM)

Taguiia 89.50 89.37 89.25 89.23
1Ushu 18.19 18.05 18.10 17.51
WANU ME (kcal/kg) 4,039.35  4,009.20  3,960.10 3,955.15
Hely 4.76 5.13 5.89 6.58
gy 5.39 5.42 5.39 5.36
Tl 5.63 6.05 6.54 6.56
31A1 (U/nn.) (Wweu 2561) 13.63 13.30 13.07 12.84

e 1. Inyuglugnsemnsldinitfuugiinlag (National Research Council, 1998)

2. T1 Aenquaiuny, T2 Aenguldludeanseau 3 %, T3 Aenaduldluleansedu

6 %, T4 Aonguldludeansediu 9 %.
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M19197 6 FIUUTTNBUVBIGNTBIMINARBIYIUIMUN 30-60 Alansu IINNITIATIER

(% Tnquita)

Y . NYUNISNAABY
AOAUDINIT (NN.)
T1 T2 T3 T4

T 68.55 66.35 64.15 62.00
S1ezLdun 8.30 8.30 8.30 8.30
nMndndes (44 % CP) 19.20 18.40 17.60 16.75
Tudeamiin 0.00 3.00 6.00 9.00
nsgnUuy 1.50 1.50 1.50 1.50
laumaiges 1.00 1.00 1.00 1.00
ndetu 0.35 0.35 0.35 0.35
Lysine 0.75 0.75 0.75 0.75
Premix 0.35 0.35 0.35 0.35
39U 100.00 100.00  100.00 100.00
AAMILATUE (% DM)

ORI 90.21 90.29 90.24 89.94
TUshu 16.09 15.18 15.12 15.01
waauilduselevils (kcal/kg) 3974.00  3,959.10 3,954.60  3,949.60
ele 5.11 5.38 5.32 5.75
Tgiy 4.34 4.31 4.33 4.35
L 5.05 5.11 5.56 5.95
3101 (U/nn.) (lwneuy 2561) 12.60 12.20 11.89 11.57

e 1. Wnvuglugnsemsliinitfuuziilag (National Research Council, 1998)
2. T1 Aenguatuny, T2 Aanguldluveansedu 3 %, T3 Aenauldluvsaiseau

6 %, T4 Aonauldludeansziu 9 %.



M19197 7 @l sEnauYegnIeImImaaetiaiivin 60-100 Alansu A1nnnsIATIen

(% Tnquita)

. . NYUNISNAABY
AQAUDINS (AN.)
T1 T2 T3 T4

217Lne 70.00 67.80 65.65 63.40
1z 12.90 12.90 12.90 12.90
nndamdes (44 % CP) 13.00 12.20 11.35 10.60
Tuteamiin 0.00 3.00 6.00 9.00
nszgnUu 1.40 1.40 1.40 1.40
launaide 1.00 1.00 1.00 1.00
wndovu 0.35 0.35 0.35 0.35
Lysine 1.00 1.00 1.00 1.00
Premix 0.35 0.35 0.35 0.35
ot 100.00 100.00 100.00 100.00
ANAMISIAYUE (% DM)

eI 88.40 88.52 88.52 88.35
TUshu 14.08 13.92 13.51 13.70
wuilduselewild (keal/ke) 3959.60  3,941.45 393990 3,933.80
Hely 5.37 5.65 5.62 5.83
gy 4.64 4.71 4.83 4.82
fal 5.41 5.87 5.83 6.48
3181 (Un/nn.) (Wweu 2561) 12.32 12.01 11.69 11.39

e 1. Wnvuglugnsemsliinitfuuziilag (National Research Council, 1998)
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2. T1 Aenguatuny, T2 Aanguldluveansedu 3 %, T3 Aenauldluvsaiseau

6 %, T4 Aonauldludeansziu 9 %.
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nstuiindaya
1. MsAATIZRIAUsZNaUNINIAlvasluUaE NLAS
guinusegndlutaaminuisdiuiu 200 nfu Weulugamgll 60 ssrmwadya
Hunan 48 $alus arntuihlUundiuasunssawin 1 fadwns deldlunisinsieim
duvsznaumanilinn Snquis Wiy 1 Wele lustu 1elefigosliluamsazareiiiy
nans deleiliazansluasazanefidunsa weadon Weaneda wasndausn auisves
(AOAC, 1990)
2. MIANYIENTIANINNNTLIIYLAULA
Sufimimindiuduuasynasaduanst Yuiinuimiaemnsiinu wesuin téun
U3uraemisiinuadesneTu (Average Daily Feed Intake, ADFI) §951n15105eysfiuls
(Average Daily Gain, ADG) Lazdns1nsiasue misilutgininga (Feed Conversion
Ratio, FCR) LLazﬁuﬂquﬁhmmiﬁamnﬁuﬁmﬁfﬂﬁa 1 Alan3u (Feed Conversion per Gain,
FCG) ﬂaqqﬂﬂul,wiazmjwmaaaﬁqﬁ

USUIUIMISNAUNIAUA

YSunaemsinuatesaiu [lansy) %
uanFunbes

¥
=

YUAUNLANLIY

P2

9nsINsasayaulasdedu (Alansy) N
IUIUNHYS

USuaue1unsNnuRaese iU

dnsnswWasuenadudmingy = — ——
9n5INTATYAUL

FuvuatIsielmniiudy 1 Alansy = dnsinmisiasueimsdudmdnda x s1en
91113
3. nMsaATeinistaglavaslavuy

6

Idgnsgnuanauaieiug (3ea x a153lan x waudisy) wagnaudiuiu 4 77

]

'
a

dmdnieds 35 Alandy dnluduiedlunsedmduAnvdinisdesldvaslnyuy Tagans
LWUNTITNARBILUY 4xd aAuaLAlf (4xd Latin square Designed) Bslgnsla3uevnsg
NAaed 4 gns ATUsAusImUszIa) 18 % a9 4,039.35 Keal ME/kg Ussnausie

an3il 1 o1nsauay (Wiiludean)

Qmﬁ 2 mnsmuaunaNlulaaniinuia 3 %

ansil 3 ownsmuAnkanluleaninuie 6 %



30

ansil 4 ermsmvauNanluloauiniiie 9 %

Y 9

[ Y

Muualiansudarfilisuemisnaaemngns newusdu 4 seu uwiasseuldiian
& Y= 3 K Y v oo W & o ] 2 v - 1 1%
des 7 u Gelianslavsudiiuanmsveassduian 4 Juksnnewiuteyaiiielignsduay

LY = 13 o v g 1 & ao
fuomnmaaes nvyakastaangly Tun 5-7 Wnglihuazemsedaiunivag 4 1aan

(%
o Y

oA 06:00 4. 10:00 1. 14:00 u. kay 18.00 u. YuiintoyavesUsuiaeInisniu uminya
5 o [3 Y 1 a L3 1 1%
wwindaaney wasiiudegliinsgimnisdeslavednuue
[ v 1 o S o & = [ & 14 o
Nuddeggagnsinlaedeimdnyanun daiuiuag 2 A3 lawn 939 06:00 -
07:00 U. waw B33 17:00 -18:00 W. FIN15AUAIBE19 (yaans) fn13lda15usd (Marker)
Sufvgmmeasdiiensuislsunaemsivaeainnistesuaznsaadu ddldlasiineen

1 (Cr,y 2% Ausegauansansniiladaunmuiuyadiden
oA (Cr,0;) Hauadlup1mIsnaase 0.2 % A5 ! M

90N FaumrlinyananuandIguiioauszunn 20 % wdailuiuiigamgll -20 9An
= =~ a ¢ I3 a
Wwalled Wiasednszviasrusenauyaniisely
NudaanzrlaensiddenasadarzAdueanuianus lae@unsadanisn (H,S0,)

AMUTUTY 25 % USUIRS 50 Hadans undaasimivlundazasaundaiiviniaun wag

|6L§J a A y Y 1 =3 Y 1

WwelAgSenanaznauaragliNILaIdUNUMBEN 10 % VBIUINUNTNTUDINUININUA b

Y 9

! a

aa '~ a Y o I a ~ a ¢ a
PnfsiHUnadnwatiluiuenmnll -20 asrwalsa Wasen15IkAsIEInnaeiinaly

q U

]
a

oufegayaliueiifiganl 60-70 ssmiwaldea WWussesinan 72 Falus daimidn
wdnildualiaziBen anduiailuiinsginlavugansg WWun Taquis Tusiu dele
lusfu 1 wagAmasuiliusslonildniaisues (AOAC, 1990) uagduanAINsowls
Tneldgmasmaduanmunenuyes Useang (2557) duioluil
(%) Anseaslavatlnvusiuulsing (Apparent digestibility)
(u.u Invugiifu - wu Tnvuzluya)

= - X 100
Y ULAYUENAU

(%) FnInMUsINg (Apperent Biological Value, ABV)

(Llasiaundninu -lulasauluga - lulesiuludaany)
= : X 100
Tulasiaundninu - lulasiauluya

wasungesld (Digestible Energy) = (Wdsulueims - waianuluya)
4. NMIANYIAUNINYIN
WegnsihiwinUseanu 90 - 110 Alanu azgnihanfnwisudnvauzen lagyin

n1senoMsauNsvNdwdnglswetgaley 24 Falus wazvihmsiniounisainlainingy 2
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s 9ndudniiunissnans sundnasseussauesdninaass eldssuuinmsgiuves
1599807 Yn15AnwIdNBaIEA199 9099 M5O
Qm3nt wawanuy (2546) Fasaluil

0.1 dwiindaiTin Wudvinvesansdeusin Ssdeusinldenaimns 24 Falus
Tngihinavosliumaontian

4.2 ¥mingngu (hot carcass weight) iuthmsinvesansvdash ddlsisiuidon
9 ¥ wazeTeznelu tviinenildFenddmiinengu

4.3 Weddumngu mnedsdhnandminsngunetmingnsiitin

dwiingnan

Wesiudwngu (%) = — x 100
Yminddie

0.4 dhningrnidu Hudmidngnandsiuesduliluteaduiifigungf 3 o
Hunan 24 4l
4.5 Wesiurenniiu (%) mnedednsiaiutmdnendu 26 $3lus petudn
GRERKRT
dveinenniu

Wosiuden (%) = e x 100
YminiiTin

4.6 A uvuvesladudunds (Back fat thickness) H1gngnsniueeanidu
q09%n %WEJLLammwhG]ﬁuué’ﬁmﬁwLmu'qmmwuwaﬂmﬁuﬁwé’aﬁaﬁu

BF,: swiswedluudundsuinalng viensinszgnalasail 1
BF,: siussvedlusiudundsuinanaimds viensinszgnilassdgnsing
(13/14)
BF,: fusisvadlusiudundausnadureindnie sluteus medium
BF,: funiweslutudundsusnadiunanseinanile gluteus medium
BF,: susisvadlusfudundauinadiuaisvesnduie gluteus medium

(BF5 + BF4 + BF5)/3 + (BF; + BF,)

Back fat thickness (%)

3
4.7 fFyfvesninunuiletudundeseninunitewesnduiisduuon
(Lendenstarka Speek Quotient, LSQ)
BF3: mwmﬁymﬂwmgmgﬂmmLM?SM%@&ﬂé’ﬂMLﬁa sluteus medium

BF4: mseqad budiudunasunsignueainaiuiile gluteus medium



32

b: i’mmﬂf\;mﬁgméwﬂuaagmgﬂamm?iamaaﬂé’mLﬁa gluteus medium 1y
faaniuuunvesviorludunds
BF; + BF4
2b

(Lendenstarka Speek Quotient, LSQ) =

4.8 Wunutsinllladu (loin eye area) Mg INTNYI lnadnaIuDILlody
° 1 ! N a;' I v o A o v
waNATIUVLITENIaNsEAn@lasan 10 uag 11 Tousiulamuuunibdaiedu waglduinn
~ o 1 &K o X ° o X A v oo & o v d' o
wilanaudusoulsesnanuilednilagsou dhluinnunnidaveailodu deiniesin
& A q'
NUNVDINUT
§f = el | LY 1 = v [y ] [ v 1 1
4.9 Wosludtuduinuse nueissovazvosdadrurniulann azlun lua
A9 dunen dulu @auu %9 VMU LaZYINRES
5. NMSANYIAMNINLID
nasninsAauasEInlavinnsAaeuduresndmlloaglnnuay nanuilodu
=~ ) o A o o a ¢ 1 a & ¢ o cs
wANTNYINBENRE 500 NTY WatuyiNTATIEYt And A1pH veuile Wesidudn1sgeyde
1191nn1svbiEn AksadaNuile Wesiudnisgadeunainnisuaiy iWesidunnis
goudennmsududs warinAinisinesndwduveie Inelseandentun1sinaad
5.1 70A1 pH v8Ina1uduuenTNVNUINUNTEANTIATIN 13-14 waznatuLile
avlnn lagvinisin 2 a3e Asen 1 daluvasngndsegluanuazuuiu nendiniseinlaiiy
45 w17 wagATIN 2 ndsnuiiedruiloluiesudiduiiongd 3 ssmwal@ea Wulian 24
77139 TaptATesin pH meter YN1Ting7 3 ASIRaM0E19
5.2 daAndvesilolaglydiaies Color reader 1n7IUSIMTBEGAATMIVOINALLD
aglnn waznanuileduwendned lneiin1sin 2 Ase aTaN 1 Inluvaeivindiegludnuay
wruneraIniselaiiiu 45 uiil ased 2 ndaufudegnileluewdiduiioungll 3 o9
waled Wunan 24 4alas TufinAranuainsveaide (lightness, L*) Ardunsaaiile
(redness, a*) WagArAududiraesweile (yellowness, b*) lngyitnsin 3 Assresioens
5.3 MyinANaEnsalun1sguIveile (Water Holding Capacity, WHC)
5.3.1 A1n15geysdeunannnisutidiu (Drip Loos) Wdnagandnuiileduuen
£ dy PN Y] v 1 Y dy o 1 Yl 13 d' N v @
waznauiieavinnd 24 $iluamdae lnedniadiegsliianwuziludvisudnavuin

Uszannd 50-60 n3u Teesin 2 9rsesiegne Tonseanwivgdutnusnasie Jaundniionsay

Y

(%
v = o v o Y ev 1

uiindmidn Wdegaionmesednfes uddamedeniiulugilasdauinguazlili

14
g a

2 W | & v g A a a & <&
LUEW]@SUE]UQQ LﬂUm'ﬂaﬁqﬂLualﬂu@Lﬂuwam‘ﬂﬂll 4 aAgalgedldusyesiian 24 GUPJINQ

9 Y
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ntuimegeendangauaninseavivyduiuTiuseuy Wednads dulminua,
Jufinndaudu

Drip loss = (Uwtnneuudidu-dmdnudauidu)ivinneuudidu x 100

1%

5.3.2 Agaydenann1siinlvian (Cooking loss) Suannsunlalugnan
a £ S & an val = o & o 1 v & o A v v
AuANgUMNll niouninsangilin 80 ssnwaidea lnednilomegelmluamisudnsa
U9 50-60 N5 Iy 2 Fisiafiegne dinseawiivyduinusaile dedmtnnieuduin
wiegndldgadounaziinuings Inglaenireenaingdlinue uwahdegsunsly Warter
bath siegaunnilin 80 samwa@ea Wusseziian 20 undl Ingldeamgiilanaraile 70
aamgaled Udieg1uiloraniaine el uazasialigugivies 30-35 w1l didetsesn
ngeldnszareiivduiivesile Juinividnvasivan
Cooking loss = (Wniinfeusugn-umtnvdsdugn)/dmnnousuan x 100
1 a - [ . Y 1 v E Y

5.3.3 AINTTFYLEEUIINNITHILUL (Freezing Loss) UIAIDYINNANNLUBEY

wenuaznduiloaginnundinsizimainisadeinannnisududad 30 Tu waee lnadn

Wadegalilaauia 150 - 160 n3u lngldnseawiivgduinusnaile dulminilonsay

Tuiininiln drdregraileivluge fudegruileliluduiioamall 20 esrwaidea #ia

9 Y

< a

Thduszezinan 30 Ju didaedvesnangudluinulilugidunieamgl 4 esrmwadeailu

9 Y

1%
o o

spoziIan 24 2l a]mﬁ?uﬁwé’hasmaaﬂmﬂqaﬁmiwwﬁ%ﬁ vihususeus duiin
e
Freezing loss = (wiinneundudsminngwdudadmindeunguds x 100

5.4 MeAnseiawienjuvediile (Shear force) thiegnailoannismen
msgdetnannisiulifan (Cooking loss) andmiluAnaendnga nun 1.27 ufiuns wa
Sorussinrnuionenies Tnonsinsia 2 drseseths

5.5 MslaseimAeendmiureaile (TBARs) ifetaileuunuszana 10
¥y sufurindy 100 fiadans laans HCL 4 N Usua 2.5 Sadans adlushogafiuans

antifoaming wagUumieg1slmdniuy antuiifmegslunaunisinsesnauniogisaula

USuau 30-50 T8Aans AAU8IMalNtaaINNTSNAUUSUI9S 5 T88ans waliunleasazans

Y

a a

TBARs 5 fiadans lweliidniu uazvhuvasdlagldthngu 5 iad8ns uduiudeaisazany
TBARs 5 fiadans udauwgrlidntu degsluduluinfusrosnanuussum 35 wi
Tnedufunandleasarasifion mnduasunadailulifigamgiluiesauniniaogas
Hu wazthdegnaluiarmnisgandunadagltiniosawnlalilnwmnes lnglianuenadu

71 538 ululns
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6. NM3AATIEVdRYA
feyansiusiulafe Uminds snsin1sasyivln Ysunaemsiau §ns1ns
& s @& & & a ¢ ] a .

Laniile LWasldudenn LazAMAINILE 11IATIEiMANRUTUTINYBIALREY (Analysis of
variance; ANOVA) #1dLNUN1TnAaedbuy RCBD (Randomized Complete Block Design)
LaglUSyUTIEUANNLANAINUDIALAABA87D Duncan’s new multiple range test lngld
Wsunsudnsagy

o v d' d‘ U 1 1 ¥ C% 4

deyanifeatuanisgeslaveddavue Tunisldludeamdinuidugnsenmsansiu
FZAUMI99 UIL13LAT12911A1 UL UTUTIU (Analysis of variance; ANOVA) #3350
LNUNITNAABILUUASY (Latin Square Designs, LSD) wazlUSuuingua1aaslnyid

Duncan’s new multiple range test 15AUANLTDIU 95%



Ui 4

NAN1SIBLAZIA5a]

1NN15NAA9LY I UUBEMINWAS I UDINSTSEAU 0, 3, 6 WAY 9 % ABANUTIONNINANG

Wiyiule Msdeglavadlaruziuay AMNINTINYBIENITYU NANITVIAaRIARSL G

nansAnwIRuAmiIlnsuzTuludaamlinuis

g v

nnsgudiegdtuleaminuianguinldgaunid wazngulildgdauniduninsnzi

a & 6 o

AauAslaruzluie s fURNS nulludeamiinuinsnquinldqdun3diosidudinguin

Wsfus delesan Tusfu i arslulawmse @elefiliazaneluansazareidunsn Weledil
avangluansazareMdunans veavosa uraldeoy wandsUSWIMNAY 95.52 %, 18.27 %,
10.19 %, 5.46 %, 15.44 %, 44.55 %, 22.26 %, 28.67 % 0.42 % 3.52 % way 4115.40
kealZkg wazngudilaildqaunidiiAnminiu 9634 % 17.40 %, 13.53 %, 5.18 %, 17.05 %,

44.73 %, 25.37 %, 27.96 %, 0.38 % 3.48 % uaz 4,033.30 kcal/ke mudIfu (A15147 8)

(% '
[ % A

wudnisvdnludeanlagldqdunidansdeuileasell dalusiu ludu weleiliazaiely

a 6

A & o ) a ' a9y a 1 I3
ansazaneilunsn Weanesa uaz wasnusw fangininguiilildgdunid egdlsinulu

[NV
v A

Uoamdnuiafildlunsdneiesesifivsunalusiu uazaslulawmsalndifsatunisAneves
$yanssa wazams (2556) Tndnluvearsiudulunsydunazsisziden Aulean 40 % Tu
n3zdiu 40 % $1391den 20 %) WesldudidelelndifssiunisAnuives yuden uavany
(2550) Adnsmnluleasindusissiden 20 % wazwesidurvenielofiliavarsluans
Fnnenfidunsn wazidelefildavarsluarsdnionidunans Tndwestunisdnwives
Bingwen et al. (2018) @oAAABIAUN1II8IUYBI Obour et al. (2017) in@1131AMAINNS
Imjumaﬂuﬂaméﬁuagujfﬁ"umqmﬂﬁmﬁm genaifiuifen nsidusemineiuluiiamin

AELTUNY



36

M19197 8 AR sYedluUsamdnuianlaanNTIATIER

USunaufinu (% Dry matter)

AAMNNLAYUY

’ 1¥q8un3d lafldqaunsd
TIQUI 95.52 96.34
TUsAusm 18.27 17.40
Belosu 10.19 13.53
Tausiu 5.46 5.18
1 15.44 17.05
Aslulawnsn 44.55 4473
Helofliavangluasazanefidunsa (ADF) 22.26 25.37
Feledllavaneluansazanefidunans (NDF) 28.67 27.96
Woanoda 0.42 0.38
wAALTE 3.52 3.48
WAI9UTIU (GE) Kcal/kg 4,115.40 4,033.30

a 1 [ 14
HaN1MAARsN 1 Antsgeslavaslnyue
nsanwnsidludeavsinuislugasemsansrenisdeslanvesgnslunseil lagl
lpSuamsniuane1eiu 4 ans Ae nqui 1 e nshinaluvsavdnuia (nNguAIuaw) naud
2 ansiugusuiuludeadnuiesnisedu 3 % naui 3 ewnsiugiusuiuluveaimdn
WAISEAU 6 % wag nqud 4 e1vsiiugiusiudvluvearndnuriansgau 9 % wuin
Usgdnsnmmsdeglaunngaaeamaduemmsvesanssulugisdmiin 35 Alansy drnsees
leusngasil
s & < ! v o v ' | A o & o
Wesi@uinsdeglavesinguis nudnquvaassiilasuesiugiusiuiuluvean
WINUASTEAU 0, 3, 6 waz 9 % TuansomsansiAWwIIAY 86.67 %, 86.14 %, 86.91 %
uay 88.64 % snua1iu finasieilosiduinisteslivasinguia luuansnsiuegediduddiey
N9Enf (P>0.05)
¢ < 13 1 v = ! ! AN Yo & ! [y
Wosiudnisgeslavedlusiunuiingunaassiilasueimsiugiusiuduludean
NINWAINTEAU 0, 3, 6 Uag 9 % tugnTamMIsansiAwNiY 86.37 %, 87.79 %, 87.13 %

way 84.60 % AmNaIAU fnasolUssidusinisdeslavedusfiulnnareiuegrefidudfgnia

atf (P<0.05) wuinguitlasuluveanminuiafisziu 3 % dalasidudnisdeslaves
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TWsfugsniingudu uenandunguamunuuasnauldsuluteanisedu 6 % Tanuvesidud
nsgeslivatlusiugeanitngulasuludean 9 % e

Wedidudnisdesldveadels wuingunnassiildsuemstugiususuluean
wiinuafiszdu 0, 3, 6 uay 9 % lugnsersansiAAY 68.74 %, 63.90 %, 59.36 %,
way 59.16 % auddu fnaseesiduinisdesldvendolownndnstuegadveddaymig
afid (P<0.05) nguauauiianlesifudinisdeslsveadelogeninguillesuluveaminly
ansemsnsEiu wazngulsuludeaminuiedisziu 3 % dandesiduinisdosldveaie
logsninnaulésuluveamifnuiaisedu 6 waz 9 % feudy

Wosidudnsgeslduadlusiu wuingumeaesiilésuomsiugudmiulueamiin
WHeisyeu 0, 3, 6 WAz 9 % lugnsomsansiAiinfiu 78.49 %, 80.49 %, 77.96 % waz
77.72 % mugdu dnaneilesiduinisdeslsvesluiuunnaisiuedsidedfnynieain
(P<0.05) wuinndulesuludeamdinuisiisedu 3 % flanvesidudnisdesliginiings
muRuuaznguldsluleaminuisiisesiu 6 uas 9 %

Wesidudnisdesldvondh wuindunasesildiuomsiugiusiniuludeamn
WHelisEAU 0, 3, 6 waz 9 % lugnyemsansialAnyiniu 61.75 %, 56.11 %, 46.14 %
Wara5.53 % fnaneilosidunnisdeslaveadiuananesiuegsiidedAnieana (P<0.05)
wuihngumuaufiaesiduinsgoslivesingininguildsuluveamiinuidlugnsems
N3z uaznauiildsululeaminuisiiszdu 3 % fandesidudnisdesldveadiganin
naulésuluveaminuaiisziu 6 wag 9 %

nstesldvasanslulawnsn (NFE) wuingunaassiilésuamsiiugiususuluvean
WNURINsERU 0, 3, 6 LAz 9 % lugnsemisansiiawvinfu 93.25 %, 93.57 %, 92.91 %
Lay 91.78 % m1ua1du dnaseesiiudnisgesldvasnisiulamsaunnsieiuedd
tfudAgynsadn (P<0.05) wuingulasuludeamsinuiefiszsiu 3 uay 6 % TAUosidus
nstesldvesnslulamsngsnitnguauauuaznaguldsuluveaminuisiissiu 9 %

WoesWusnsgeslduasr@inmusing (Apperent Biological Value, ABV) Wuin
ﬂzj:uﬁlﬁ%’uaWMWSﬁugmﬁmﬁ’ﬂwaamﬁﬂLLﬁqﬁ'izﬁu 0, 3, 6 uAz 9 % lugnseIMITANIHA
Wi 73.27 %, 78.50 %, 69.60 % way 63.80 % finanaiUasidudnisgeslavesrdinin
UsinguanasiuegaiitudAgnieada (P<0.05) nuinquatuauiazngulasuluveandn
usisEiy 3 % uay 6 % TAnUediiuinisdesliuesdinmuningganinguililuea

PANLIINTEAU 9 %
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wWosidusirnisgeslfuesndanudenld (DF) wuinngunaassitliFuoimsiiugu
sauduluveaminuiafissdu 0, 3, 6 WAy 9 % lugnsomsansilA1winiu 3,453.883,
507.39, 3,428.07 way 3,416.44 kcal/kg muansu fnasaasiduinisdeslauaanasanu
doglsunnsinsiuegneiifoddnymeadin (P<0.05) Tnenauldludeavsinusisiisssiu 3 % i
nsgelavamdsnugaslaanimnaunimeass wazngunIvaNiian1steslaveangdenu
geningulasuluveaminuidugnsonnsiisziu 6 uay 9 % (m3si 9)

mnmsdnwuandffiuinsldluleamiinuidugnsesanstu dwalinisges
liveeinguiinaannIuiveIIsvesans Wllauwansneiy (P>0.05) d@annaodiun1sAne
994 Phiny et al. (2003) filinsldlumieulusmsansiisesiv 0, 15, 30 uaz 50 % lugns
amsnuinstilunieunszaulidimasepnisgesldvasinguiia drudesigudniseges

Ivedlusiu el lufu 1 aflulewnsn Ardanmdsing uagAmdsnuidesldiloans
Igsuludoamdnuitslussdufiinstuiinasernissesldunndsiuegefitoddynieada
(P<0.05) wuinnguitldludeamsinuiafiszfu 3 % flenisdesldvealusiu lusu uas
wianugesldgininngudug dunaumunuidnsgesldveadele wh uazAdinimusng
geaningudu luvaisifiodrtunguenuan waznguildludeaminuieszdu 3 % dansdes
Ievesaslulansagaduiu winuinsldluveamsinusislugnsemsiisysu 9 % danns

govldvadlavuranas Wesnnluveanealuingivniielogs Wieldmaununind unies

waztalnaluUTinanaddugnsomsagyivlavurlugnsesiinisideunuas Faasvinlv
lshuarndanulugnsemismas vazinednugelowaziinluansenmsgadu vinlremis
= 1 =] 1 a = < v & a 1 Aa A

faushaun wagdanudiiuanas Faansiludainseinnzinedanunsag svervnsniidele
gelatlos JuilvAnisgeslavedlayugsingg faslume aennaesiunisfinyives Yang et
al. (2014) wunmsldludeanlugnsonmsansiisedu 10 % danisdeslavednvuzlungy
NAADININIINGUAIUAN UALABAANBINUNISANYIVDY Unideon Lavame(2550) NlElunseiiu
wiin wagluveaminsauiusiaziden 20 % lae Tianslanuiivusazeiaduaimsineuas
3 a ¢ a 1% ' oA o A | o D

Nugaldimsermilagugndesls wuinquildluvesamdindeinisgesvesinguis ele
Jun3ging wazanslulanse gandnAnisdeslavedlunseiundn dwalvinsgeelaves

v e v v (% 1 v L% ! a L% v

wasuildUselowdls wasndsnugesliveduveamingnitlunseiiundn wazasnndos
U = v dl o a dl U

fun1sfinw1ves Tuh wazauy (2555) Mnsnaasaaiuurunaslugnsenmsansiissau 5,
7.5 uay 10 % nwuindanisdeslaves Inguis WWskiu el wazluduansias (P<0.05)

gnIUN13ERelAvelUSAUNAUETUUAULASTISEAU 5 % TAENInguleSuwiuLaINseau

7.5 % Way 10 %
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M19197 9 HaN1SANYIANNENNNTAUNSE R lALN VUL YD IENTOINNS

szavludaamdinuislugnsanms (%)

anwazAnen SEM  P-value
0 3 6 9

QU (%) 86.67 86.14 86.91 88.64  0.80 0.724

TUsAU (%) 86.37°  87.79°  87.13° 84.60°  0.49  0.000

ol (%) 68.74°  63.90°  59.3¢° 59.16° 0.53  0.001

Tl (%) 78.49° 80.49° 77.96° 77.72° 0.5 0.001

101 (%) 61.75°  56.11°  46.14° 4553 0.15  0.000

Astulawnse (%) 93.25° 9357°  9291° 91.78° 0.04  0.000
ATINNUIING(%) 73277 68.50"  69.60°  63.46° 023 0.000
wiufidesld 3453.89° 3507.40° 342807° 3,41644° 334  0.000
(Kcal/kg)

naenn: > < = anadsluiaiveufeliuisnwid1siunanadiaanuuananeiuegal

Y 1Y

Hyg1Aun1eana (P<0.05)

o

A 1

T1 Aanguatuny, T2 Aenquldluveaisediu 3 %, T3 Aengulilulaaiseau

4 q

6 %, T4 Aonauldludeanszsiu 9 %.

HANITNARBSN 2 ANTTNNTNNITIRTUAUTA KATAMAINYIN

mﬂmiﬁﬂmwamﬂeﬂwgmwﬂﬂLLﬁﬂuqmmmsﬁﬁmaGiaamimmwmst,ﬁzy@uim
Tugnsian- au wiseenidu 3 ¥eszaznIImaasifie seozgnsian (g 20-30 Alandy)
svauidn - Ju (i 30-60 Alansu) wavsveziu-yu wiinda 60-90 Alandu) 14
91MTVIAADY 4 qmm#’ﬂwaamﬁﬂLLﬁﬁxﬁUﬁiNﬁ’uﬁa 0, 3, 6 uAE 9 % laediseaviSundil
(miwﬁ 11)

1. gnsszezian (20-30 Alandu)

mﬂmsﬁﬂwﬂﬂsﬂﬁqﬂﬂé}’%’ummsﬁmuﬂaamﬁﬂLLﬁq‘LuqmmmﬁzﬁU 0, 3, 6 LAy
9 % Wudwqﬂiﬁﬁﬂwﬁmﬁmﬁmﬁﬁu 15.40, 17.60, 14.10 wa¥13.40 AlanSUAINAIRU AT
NSRsYAUlRRIUIYNAY 0.51, 0.58, 0.47 Waz0.44 Alansumuafu USunaonmsiinuse

[y

uilanadewintu 1.22, 1.22, 1.19 waz1.25 Alansusudisu kagdnsiniswasueimsidu

3

Y

witnFdANYniy 2.46, 2.09, 2.57 kar2.90 awasiu n1sldludeamdnunslugnsemns

=0
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neaenIyiulugnIsTezian Y9I TNAABIASILNU AN TIan N sIas AUl lddA
upnsineeg1eilted Agyneana (P>0.05)
2. §n338TIU (30-60 Alaniw)
Mnmsinwilaglignslasuomnsifluveaminuislugnsemssziv 0, 3, 6 uas
9 % wudwqmﬁfmﬁmﬁu%mﬁﬁu 32.45, 30.10, 28.80 Lax27.40 AlanSuauany 695
nsseyAulafeiunfy 0.77, 0.71, 0.68 Laz0.65 Alansumuaiau USinauemsiinuse
Fu fAvinfu 1.84, 1.78, 1.79 waz1.82 Alandum1ud1su wardnsin1siasue s
dudnsilinviniu 2.61, 2.50, 2.62 waz2.81 Auddu nstdluveamidnuidlugnseims
naasansrAulugnssvziu vesnImaastassinuanssanwnnasydulalisfiang
unnasegNitedAyn19ads (P>0.05)
3. §n33528¥YU (60-90 Alan3)
nnmsinulaglianslasuomsitilueaminuidugnsemnssefu 0, 3, 6 uas
9 % wudgnsiiuinifutuinty 27.70, 28.70, 29.55 uaw27.50 Alanfuniuddu §an
nsseyAulaseiuvnfy 0.73, 0.75, 0.78 Laz0.72 Alansumuaidu USinaesiinuse
Fu fianvindu 1.64, 1.79, 1.68 wag 1.67 Alansumudisu wazdnsiniswasusimsidu
dhuidnsilinviniu 2.36, 2.39, 2.18 ua¥2.37 anuddiu nsldludeamdnuislugnsemis
‘maammsﬁﬂu@mswwwmmimﬂaaaﬂ%’jaﬁwudmmmmwmaw%qg@uimlﬁﬁmm
uanEeAuRY1slTuEAYN9Ena (P>0.05)
4. AADATLHLNIINADDY
nnmsdnulaglianslasuomsitilueaminuidugnsemssefu 0, 3, 6 uas
9 % qﬂiﬁﬁmﬁfmﬁ'm%mmﬁu 75.55, 76.40, 72.45 La¥68.30 Alaniu 9ns1n1siasgiiule

[y o w

AOTUYINAY 0.68, 0.69, 0.66 Waz0.62 Alansu wualidanuuanasiueg1eiitad Ay

v a 'y

a0d (P>0.05) uwanuiinguldludeamdinuieiiseiu 9 % Juwiliuanas (P=0.07) Lileilay

'
aa [y Y

Weuiunguatuau dudsuiaemisiiudetuminiu 1.60, 1.63, 1.58 uazl.62 Alansy

o Y

AUBIFU narsnsIn1sasue1nisilutivnsiiauintu 2,34, 2,35 2.53 ua 2.61
AUAINU LLazéfuv;uﬂ"]awmsﬁiamnﬁmﬁﬁmaqﬁmﬁﬂﬁa 1 Alansy Ay 31.03, 29.10,
30.11 uag32.24 umseilaniumuaisiu wunnsidluleaminuilugnsemisnaaseyn
svsulunsvnaesndail nuanssanmasasyAvle idanuuandisegslided1Agnig
and (P>0.05)

PNHANIANYIELTIANINAITIATAULR wunsigluteamsinuiislusedu 0, 3, 6

uar 9 % lugnsownsnaaesislugnsssesidn (il 20-30 Alansy) ansszezsu (miln
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30-60 Alansu) wavansszezyu (Wmln 60-90 Alansy) liinadeaussnnimnisiasayiule
neeuvtndninIy snsnsiesaiule Ysunaemsinu snsin1sasueimsiu

Wniine wagauyuA1essenIsiiuTuvesmngs 1 Alansy (P>0.05) Fmniia1sa

aussan NS yiulanasan1nass (Wmin 20-90 Alansu) nulldlinadeaussanin

o
v A

N33R UTANIALUIMENAIMIANTY 9951N1593 R ULe USuade1ms9iiy 9931013
I

%

d' I 9; v Ly
Wagua sl JuLINUN# Lashu

uAgwnsRnITfiutmng 1 Alansu (P>0.05) ée
uify donndasiun1sinwives 89919 wazamy (2544) Aiinsldluleaseiu 20 % waz
10 % lugmsemisanswuinisasuluveanlugnsermsiisefu 10 % gnsisnsinis
S3yivlade fuuardasniswdsuemsidutmiinga livnndsainnguaun uazds
donAaednuN15ANYIVeY 83919 wazAme (2550) lauilunseliu 40 % waz lulean 40 %
wifnsufush 20 % Pniuhananuiuduasasluewnsansiu - au wlnse 6 % sl
12 % WUIERTINITLSYLAULARDTY Fasmswasuemsiluthndnilifanuunndis
1NNguAIUAL LAz Ammaly et al. (2011) nsldludeamaununindamaes 50 % wuin
msfuldvetons sarmassyiuln wagdhnnmaisuemaduintngalugnyues
nguildluveanduunasusfunaununindunies waznguarvaulifinanuuandneiu
aonAdesfuNSAYIes Zeng et al. (2019) fhmsAnwimslilumisulugasesans 4

= 1

Juieiegluagaderduivluean wasdnurmlasuglndifesivludean Tngldluniou
ANNLIITEAU 15 % ’Lu@mmmawudwﬁé’mwm'iLaﬁzyLa‘uimcﬁmd']ﬂejmmuamaéwﬁﬁfﬂﬁﬁm
N9anA (P<0.05) denAasinun1sAn®Ived Yang et al. (2014) N@nwnslgluvoaunumng
luemNTaNINTEAU 10 % WUIFNILINTINISLATYRUIAAINTIINGNAIUAN BIdanARBINY
nsAnwluaseiiinuindeinsldludeamdinuislugnsormsiisedu 9 % ildnsinis
WigAulnanmaaintosudliuwandsiunveds Wesntuleanlufiandwmiiteluagas
A 9 ) a 9 o A = ° 19 ) a

dieldnauwnunindimaewasdilnalugniemisseaungelu a1 liseaulusiu uag
wasuanas luvaziefuriliigely uaziiniiugadu waziiauiy anudifiuanas gns
TasulnvuglifieanenaaANLABINITUBITINIY on1sIYulananuUndle delunisly
luveamdinunislugnsomsasiiansanseduidelenmualugnse wnsme nszielely

a a ' ' [ I £
ansemsnawnniiulvaglunsenudenisdeslavedlavuy Wunaldaussaninnis

Wiyiulnansiias uinstdluveamdnuiansedu 3 uaz 6 % Tugnsemslidwadodnsn

N5 AULATRIENTUNNTLULYBINITNAGDS
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M19197 10 navesszavluloanlinuiewaaussnnImMsasaRulnvesgns

seauludaaniinuwiia (%)

dnwaziifne SEM  P-value
0 3 6 9
dnIszezidn (20-30 nn.)
dronisudunisaass (nn.) 1930 1970 19.40 19.60 0.31 0.78
ﬁwwﬁﬂ§uqmﬂwswmaaq (nn.) 34.70 3730 3350 3300 0.80 0.28
drundadfisdu (nn.) 1540 17.60 1410 1340 0.64 0.14
RTINS YRUlaRe U 051 058 047 044 002 0.15
UsuauenmsinusieTu 1.23 122 119 125 003 087

Sns1nswasuemadusviin 2.46 2.09 2.57 290 0.10 0.09

dnsszezIu (30-60 Nn.)

%Mﬁﬂﬁméfumimam (nA.) 3470 3730 3350 33.00 0.82 0.28
ihwinAuaanimaaes (nn) 6715 6740 6230 6040 129 0.8
doindaufiaty (nn.) 3245 3010 28.80 2740 0.81 0.19
RTINS YLRUlacD U 077 071 068 065 0.02 0.19
USinaensiinusietu 1.84 1.79 1.78 1.82  0.03 0.93

Sns1nsasuesidudmin R 2.50 2.62 281 005 0.11

dnsszesyu (60-90 nn.)

ﬁmﬁ'ﬂﬁmﬁumimam (hn.) 67.15 6740 6230 6040 1.29 0.18
hwinAuaanimaaes (nn) 9485 9610 9185 8790 122 0.2
dhingafistu (n.) 27.70  28.70 2955 2750 099 0.87
RTINS YLRUlaRD U 073 075 078 072 002 087
UsuauemsinusieTu 1.64 1.79 1.68 1.67  0.04 0.65

Snnisiagueaduiven 2.36 2.39 2.18 237 0.10 0.88




a3

M19197 10 wavesszaululoaniinurissieaussanImnsasyiulavesgns (o)

. s szauluvaamdnuis (%)
anwauhdnw SEM  P-value
0 3 6 9

AABANITUSNIINAEDY

dronisudunisaass (nn.) 19.30 19.70 19.40 19.60 0.32 0.97
ﬂgﬂﬁﬁﬂguqmﬂwswmaaﬂ (nn.) 9485 96.10 91.85 87.90 1.22 0.12
drundadfisdu (nn.) 7555 76.40 7245 6830 1.10 0.07
nTINISISYRUlaRe U 068 069 066 062 001 0.07
UsuasenmsinusieTu 1.60 1.63 158 1.62 0.03 0093
Snsmsasuemsidudmn 234 235 240 262 04 0.11

FUNUANEWSHD WU Wi 10 (L) 3103 2910 3011 3224 103 0.74

(lweU 2561)

anwazYIN
PNMTIATIERENYAEYINTRIENTYUL WL 90 -100 Alansu laenistdluveamin

WIS 0, 3, 6 kaE 9 % tuansomsans wanalilunisiei 11

UmtndTanuitgnslasululeamdinuisluansamnsnsedu 0, 3, 6 waz9 % &

o v ada I U

UunITIMINNU 94.85, 96.10, 91.85 Lar87.90 Alansumiuaisu aeluimnuwansnaiu

aedideddynneada (P>0.05) Tuynnqunisnaass sgslsinunuinnguitlasuludean
niinuislugnsamsansiseiu 3 % Suminifitingeiningududntos

=

uningngunuinansiasululeamdnuisluansemnsiisedu 0, 3, 6 uag9 %

[%
o CY 1

Umdneinguuiniu 72.46, 73.51, 70.86 wag67.13 Alansu danuunns1eaiuegied

Y

todmeadin (P<0.05) Tnnguaiuay uasngaldsulueaminuiaiissdu 3 % St
gnguganingulasululeamiinuisiisziu 6 uas 9 % wingulssululeamiinusisisdy
6 % himtnsnguasningulasululeaminurisiissdu 9 % mudidy
Wesldudmngunuingnslisuludeaminuislugnsemsiissiu 0, 3, 6 uax 9 %
fiosiGudeInguLingy 76.41 %, 76.52 %, 77.23 % 4az76.50 % AUAIAU Felaidany
wanseiueglieddgyneada (P>0.05) lunnnaunisnaass
fmﬁﬂsmﬂLsﬁuwudwqﬂﬂﬁ%ﬂwaamﬂﬂLLﬁﬂuqmmmiﬁizﬁu 0,3,6Waz 9 % il

Prdnennudumingu 70.81, 71.81, 68.83 La¥65.73 AlanTuAUAISU TANULANAIITUDEN



a4

TedAyn19ads (P<0.05) Inenguatuny wazngulasuluveamiinuiaiiseau 3 % i

wmtneniduganingulasuluveamidnuiiisediv 6 uag 9 % winaulasuludeamdn

WIResEAU 6 % Jumtineniugeningulasuludeaminuinsgdu 9 % audau
Wesdudenidu nuingnslasuluveanmdnuisluansemsiszdu 0, 3, 6 uaz9 %

-

fiesidudgnniiuyiniu 74.68 %, 74.73 %, 74.88 % waz74.02 % nua1du Jalifiaay
! LY ! A v o W aa ! ! 3 ' ! v
wanafuegaltudAnieada (P>0.05) lunnndunisnaaes agislsinunuiingulasy
Tudeamdnuiisszau 6 % flesidudmnniugininguaivaunasnaulasululeandnui
71526 3, uaz 9 % 1antiey
aunvedlududundimuitgnsiasuluveamidnuislugnsemsitsedu 0, 3, 6
way 9% AUV UTUFUNAILINAU 2.64, 2.51, 2.34 ka¥2.54 WURWATAIUAIGU b
fianuuanasivegniidudidgvieads (P>0.05) lunnngunismaasy aegslsimunuingy

mvauilauvuvesluiudundeganiingulasuludeamdnuiaisedu 3, 6 uag 9 %

U (]
@ v
bNUBY

(% ' [%
) = Y = L !

funihdailedunuingnslasuludeamiinuisluansenmsiseau 0, 3, 6 uaz9 %

q
[ ' (%

ANuNut AL laduvinnu 54.75, 56.11, 54.60 wag 58.60 MIINBLURLUATAIUAIAY Tl
J [y 1 v o W aa 1 1 =3 1 oAl

AnuuanAniuegwiiiudfynada (P>0.05) Tunnngunisveaes egrslsimunuinngud

Igsuluveamiinuislugnsemnsansiszdu 9 % dnunnihdndeduganiinguduaniey

AU UVBIAINUN U VT UAUNAIRDAINUNINVBINAULLBEUUDN (Lendenstarka

a

Speek Quotient, LSQ) 3nxan1snaassuitgnsnlasuludeaniinuisiinasion LSQ tad
Windu 0.30, 0.30, 0.27 kax0.29 aua1au deluiinuunnaisiueg1sidediAgnieaia
(P>0.05) lunnngunisnaass egslstaumuinnguillasuluveaminuidlugasenmsansi
2R 6 % dien LSQ inldsninnguduantes
& & e’: 1 Y] 1 a [y go" %] < v | v [ Y] |

WoSIUATUAIUARLALTBUNUEINT N ALEULAWA V1T U189 W8 dglnnsey
Wil duusnsiudune dulu audu glase e duuen dume avlnn wazdunevasgnsilasy
amsiugiuuiululeamdnuisiisgdu 0, 3, 6 waz9 % lugasermsiiesidudues
Fudruminanldianuuendisiuedeiidedidgynisads (P>0.05) ogslsinunuiingy
AuAudaY v duly anutdu v Suuildugeandingudue wastiudiu vmds lud aslnn

[ [ d' 1 d' LY C% 1% [ a0 1 1 d' =3 %

531 duwensindune Flase nguinlasuluveamidnurisszau 3 % drgeniinguduuaniies
duuen dure uazazlnnveanquitlasuludeamdnuiasedu 6 % daganinguduantes

ualddanuunnaneiuedslitudAeyseda (P>0.05) (M1571991 11)



a5

nmneaedldluleamdinuidlugnsemsdednuuzeiniseiu 0, 3, 6 uag 9 %

(% '
LYY v AN A

1 - v aaa ¢ @ 3 Y v ) 1
NUNMUIAUNLTIA LUBILTUALIN mmwuwmlwuauwm WUNNRUINALUBEAU A1 LSQ Wy

o

Fuarunusages illrnuuandeiuegedidedAgnieada (P>0.05) uwinuinvinengu

[

wagtnilnenidu danuuanaaiuegadidedfyn1eada (P<0.05) Inenqulasuludean

o
1%

wiinusiaisediu 9 % iuqmmmiﬁﬁmﬁﬂmﬂﬁjuLLazﬁmﬁfﬂmﬂLﬁuﬁﬁﬂdﬂﬂduﬁuq GRILLEN
funnsfinuwes Zeng et al. (2019) finuinnsldlumiou Fadufiviogluagaifieafuvean
Tnodinsldlugnsomsiisedu 15 % wudnimdnendiniinguaueuiianuuandiafiy
a9l Tud1AYN19EnA (P<0.05) mﬁ]Lﬁaammﬂqmmmiﬁﬁmﬂﬁé’flwaa’mﬁm,l,ﬁﬁzé’u
dutuinlvseduidelefigetu Weanslatuiinluisinisdesuazqeildvos vinlisnms
Wdulafesniiund dnuazanildniias winsldluleavsinuiiugasessedu 3
wag 6 % YrglvdnwuzeininiulndifesiunguAluny @ennaediu N13ni (2538)
senuignsdslsssnengUssun 22-26 dUnsi SdminTFiauszana 85-95 Alaniu way
Wesiudenguuszanm 73-75 % aenadesiunis@nuives Usuiady uazaay (2531) A9
91M113%U 100 % (NquAIvAY) naunaassldo sty 50 % Sauduva1vuan 40% wazly
A3 10 % ranisvaaemuInsdvghuusiufuotmstu warlunssduaanuin thvedn
g1ngu Weddudengu anumuveslufiudunds fudivindaiofu uagar LSO laifiaanm
wand1siuedelidedfynieata (P>0.05) WisuAunguAIUAN Ua¥N15ANYIVY 89819
wazAnz (2550) Idirlunsgdu 40 % warludean 40 % windauiusi 20 % ntutiuan
wirsuduananluesansIu - yu og19az 6 % sy 12 % wularunuvesiudiudu
n&a fufividadodulifauuwendstufunduaueu aenandestunisinuves Sun1s
5o waway ( 2556) Aldfilnveswarluvoaminiisansgnuanfiuiios x Wounss wuiinis
Tilnneuarluleamiinsmfuomsiugilifinansevud opnumuvesluiiudunds was
fufivihdaidedu lifinnuusndstunguauey WeRinsaneumuvedlududunds was
LSQ annsdsanunmeIngnstulszmealnees fuen wazans (2545) wuindaiads

299ANUNUVTUMNAU 2.70 WwURAS wazavdveanunu i udurdwanIunI9ued

o
a a

Anslaly

a1

NANULLeFUUBNUSe LSQ TAnaduwinnu 0.293 fefialnatAgenunisAneinss

Uoamdnuiislugnsomsnsedu 6 uag 9 % nua1au



M19197 11 wavesseavludeamdinuislugnsemnsansdednuasyInveanIyu

a6

szauludaalugnsonnisgns (%)

anwasfianen SEM  P-value
0 3 6 9
drondnidie nn. 9485 96.10 9185 8790 122  0.12
hweinengu nn. 72.46° 7351° 7086 67.13° 072  0.03
\Wasiusdangu (%) 7641 7652 7723 7650 043 0.90
druannudu an, 70.81° 71.81° 6883 6573 071  0.04
Wosudwnidu (%) 7468 7473 7488 7502 042  0.99
Auvuveslududunas (. 2.64 2.51 2.34 254  0.06 0.50
Nufimhsmidedu (s, @) 54.75 5611 54.01 58,60 133  0.64
A LSQ 7Hinld 0.30  0.30 0.27 0.29  0.01 0.75
Fuduiauss (% vesmtinenniiu)
VTN 452 450 445 439 0.06 0.82
VN 539 541 533 529 0.08 0.94
e 1523 1545 1543 1514 0.10 0.65
azlwnsam 2424 2514 2442 2411 0.17 0.18
AUUDNTINFUAD 1930 20.06  19.92 19.14 0.16 0.16
dulu 177 1.75 1.65 169 0.03 0.64
Ty 1515 1511 1470 1496 0.21 0.87
Az 372 374 370 358 0.05 0.68
9 0.70  0.68 0.67  0.66 0.02 0.98
duuon 350  3.54 3.65 351 0.05 0.77
dumo 274 2.80 321 291 0.13 0.64
azlnn 9.77 1024 1026 10.19 0.16 0.67




a7

Aunwitiavasans

MnnTieTzamnmidevesansyuimiin 90 -100 Alandu Tnsmsldluveandin
uwiaiszdu 0, 3, 6 uaz9 % lugnsonsans uandlflumsed 12

1. Aanudunsadnsvaaile

Aarnunsassenioduuonndseind 45 unft (pH,) nudanslésululeamin

LLﬁﬂuqmmmiﬁﬁsﬁu 0, 3, 6 LAL9 % fuasoveanndunsnraveaiewsinfu 6.34,
6.31, 6.36 Uar6.29 muaau lufimuuanarsiuededidedfyieans (P>0.05) agnslsh
mamuinguldsululoamsinusianszdu 6 % Tugnsewnsansilen (pH,) genitnguaiuay
wazngullasuluveamiinuiisiisediu 3 uaz9 % Lantee

Aaudunsnssvenileduuenudssihi 24 $alus (pH,) wutanslasuludeamiin
widlugmsenmsfiszsu 0, 3, 6 waz9 % fnasdovesnnuunsamsvendomiiiy 555,

5.59, 5.58 waw5.50 mua1su Liflanuuanatsiuegedivedfgmieans (P>0.05) agnslsh

'
= U

munuingulasuluveaminuiasnsedu 6 % lugnsemsansiAl pH, asndnguaiuay
wazngullasuluveaniisziu 3 wag9 % Wanioy

Aanadunsndsvenieasinnudssinil 45 wiit (pH,) wutanslésuludeamsin
wislugmsemsfiszdu 0, 3, 6 uaz9 % Tnadevasnnudunsadisvaaiewiniy 6.40,
6.46, 6.50 Ua¥6.40 muaIaU LuflnuuanasiuedelidedAnieana (P>0.05) agslsh
aunuinguldsuludeamsinudafiszfu 6 % lugnsewisqnsiAn pH, Argeninngy
A waznguldsuluveandissiu 3 uazo % ntoe

Aaudunsnssenieazinnvdend 24 Halus (pH,) wudranslésuluveamin
wislugmsemsfisedu 0, 3, 6 uaz9 % Tuadevasanudunsasisvaailawiniy 5.80,

LY a

5.81, 5.86 waw5.78 mua1u Liflanuuanatsiuededivedfgmisans (P>0.05) agnslsh

I v

munuingulasuluveamidnuiansedu 6 % TugnsemnsansiiAl pH, asndnguaiuay
waznaulasuluveaniiszdu 3 uaz9 % aniee
[ ! [J ! & o & v A =

NMsInAAdunsanweiladuuanuasiloaslnnuaseng 45 w1 (pH,)
wagindl 24 43lue (pH,) wuhnisldluveamdnuislugasenmslunnseaulidanuunnsig
fuegrslvud Ay neads (P>0.05) egalsimunuinngulasuluveaiminuisiiseiu 6 %
Tugmsemnsansiia pH gendnnguatunu wazngulasuludeafiszdu 3 uaz 9 % Lantey
wiliifianuuwananaiuneads sdian pH veallaluAiiviveniemiuesenvesdninougn

' A a Y ! 13 1 1
91 ¥I9VUIUNITLUAULUAIN18NAINTU L‘Uumammﬂmiaaaamalﬂaimﬁm TngnIU
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UIUNTT anaerobic metabolism 3inlAnnNsazaunsananfnludoUSuuiananeiy

v v
(4 3 ' 1 '

gonll FansAnwAseiliiuindn pH eglunaeifmungaua pH vedllendseing 45 uniieg

Y

v A

FENIN 6.29-6.54 wariaN 24 §3l9 0g5ENING 5.50-5.86 ABAABINUNITINEITUYBY

Toa59A (2529) Na1271LH9EATAELAIAT pH 999nANLUezaNAa9%19) 91nA pH

'
1

Uszanas 7.0 Mhduuszana 6.56.8 aunseiieds 24 $2luadn pH egiuszunes 5.6-5.7
2

Y

(%
1% =

aennaeeny dde (2547) sreuintasunivaeidnddldinedndauiileasiien pH
U280 7.2 Na991NAN8LAN AL LDLVINDBNTLAUN LNANTALAUVBINTARLAARN TIAN

H Tunduileoazdnad n1sianaasin 45 w1l A1 pH u@1n31 6.0 wseuinianielu 24
p p

17
Ay A

7134 2gilAn pH Wi 5.4-5.8 11nA1 pH fi1n1d agdmduiilednivian wavuasuse PSE

| [

(Pale, Soft and Exudative) wsin pH; de1gendn 6.0 Lﬁa%gﬂamﬁummﬁ@ﬂgwLLﬁa ks
w3 w0 DFD (Dark Firm Dry) @an1sanwnadaiiilen pH @0AAABIAUNITANYIUBY Zeng et
al. (2019) fimsldlumisudisedu 15 % lugnsensans wuidaudunsadswesiold
uAnAneiumeadd winguitldsuluvsieurn pH flr1ganiinguaiuauidniios Tasiail 45
undl pH; 8g5E11919 5.86-6.16 uaziad 24 $alus pH, 8gsEMing 5.51-5.59 aaiileannain
Tunslounarludeanasdiasdueyyadass slidnfavamudussdsnadenmamuouie
Hullunneiifdy
2. ndveuile

Andvpadaduuenvidasing a5 und

AArmaiwanie (Lightness, L) wui ansladuluveamsinuiidlugnsomsd
58U 0, 3, 6 ua¥9 % Anuatiweilowinty 5068, 5281, 50.67 uay 51.55 suady T
firuunnanaiueg1alitedAgneada (P>0.05) agslsianumuitngulasuludeanmin
whaitsestu 3 % fararmaiseailogandinguduidntos

| @ & ! Yo Y] v ::1'
Armuludunsesile (redness, a¥) nuinanslasuludeamdnuidlugnsesi

4
LY [T =

38AU 0, 3, 6 Waz9 % danududunsveatawinny 17.49, 16.85, 17.54 U8z 18.2501Ua1AU

LifienuuanansiuegefifedAgnieada (P>0.05) sgnslsinunuiingulasuluveani

<

[y

26U 6 waz 9 % lugnsomns fanenududunweniloginiinguaiuau uazngulasulule
anfisgdiu 3 % antee
' [J a A & ! VY o o 2/
Arpududivdesvaaiile (yellowness, b¥) wudrgnslasuluveaindinuidlugns
D1MINTLIU 0, 3, 6 Waz9 % HArANuudinaosvaaiiowinfu 3.95, 3.74, 3.35 waz3.49

a o [

audeiu ifianuuandnsiuegafidedifgyniead (P>0.05) egslshmunuingulasuly

o



a9

Uaaiiszau 3 % Tugnsenms Iaanududmdeseaiiegenitnguaiuny uazngulasuly

Uaaminimaniseeu 6 waz 9 % Lantios

| & o 1 4 =

Advadileaslnnraeeing 45 i

A1AINATIINYLTe (Lightness, L*) wudnansiasuludeainiinuiisluanse s
SEAU 0, 3, 6 ALY % TPNUAIVBNTLDWNAU 52.46, 53.46, 55.02 War53.09 ANUAIAU bl
fianuunninaiuedsivedAynieada (P>0.05) egnalsfinunuiingulasululeaniin

v o a 1 & ] 8 v

WsEAU 6 % lAnmnuadnesiegaindmnnguantey

Arrnuludunivedile (redness, a¥) wugnshisuludeamdnuislugnseomisi
S¥AU 0, 3, 6 kar9 % Tadnududuneveaiiomnny 13.83, 14.31, 14.41 way14.56

o =] ! [ 1 A v o w aa 1 3 ! ! Vo

puaau lidianuuandaiuegediteddynieada (P>0.05) agslsinunuiingulasuly
Uaaniisziu 9 % lugasenmsiidanududunseaileganinguaiuau uazngulasulule
a7152AU 3 uaz 6 % Lantiey

Arpuludivdesvaaile (yellowness, b¥) wuitgnslasuluveamiinuindlugns
D1MINTEAU 0, 3, 6 war9 % HarAutdudwdssvaaiiowindu 2.66, 3.03. 2.69 way 2.74

o U a ! U ! a v o o aa 1 < 1 ! Y

mua1eu lidanuuanseiuegaiidedfynneadin (P>0.05) agndlsinnunuitngulasuly
Yoaiszsiu 3 % lugnsormsansiidinnuludivdesweailoginiinguaiuny waznay
lpsuludeaminuifisziu 6 uaz 9 % iantee

A d’i’ £ (% A 1Y)

Advautloduuanvdeing 24 Flug

A1AINATINNYRNLTR (Lightness, L¥) wudngnslasuludeamiinuislugnseimisi
SEAU 0, 3, 6 BAY9 % AANUAIIVBWUDVNAY 54.01, 54.23, 53.87 War55.64 ANNAIAU bl
fianuunnsnaiuedsived Ay nieada (P>0.05) egalsinunuinngulasululeaniin

v o o = ] & i oA & v

WssEAy 9 % anualnwesileainiingududnies

J @ a & ! Yo Y v/ d'
AAULTUFLAIVDILUD (redness, a*) Wmﬂqﬂﬂmﬂw%mmmmﬂuqmmmim

v
[ & A

SEAU 0, 3, 6 LA 9 % UANUTUFLABRALBWINAY 16.05, 16.07, 16.22 Laz16.31 anuasu
Lifiauunnaisiusgraddeddgynieada (P>0.05) egslsinunuiingulasululeand
[y a I a dy 1 1 1 ) ~
52U 9 % lugnsemisiAanududunseailoginiinguaiuay waznqulasuludeand
LU 3 WAL 6 % Lantey
Arauludivdesveaile (yellowness, b*) wuinanslasuluveaniinuiialugns
D1MINTEAU 0, 3, 6 Wazr9 % HeArAududvdssvaaiiowindu 3.47, 3.20, 3.42 wag 3.54

a o

o w (S| J (Y ! o w aa 1 < ! J
MG IR lllllﬁ’ﬂllLLG]ﬂﬁ]Nﬂu@EJNiJuEJﬁﬂﬂiy‘VlNﬁﬂﬁ (P>0.05) E]EJ'NVLiﬂGHiJWU'J']ﬂEle?jﬂi
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lp5uemsnquaruauiaaududimdewesioganinngulasuluvsamdnuiannsziu

@ 1%
LNUDY

Advanlaarlnnuasaini 24 F7lua

A1ANAI9YeLe (Lightness, L¥) wudngnslasuludeamiinuislugnsemisi
SEAU 0, 3, 6 ALY % TUANUAIVBNTLDWNAU 51.16, 51.32, 51.59 war51.32 ANUAIAU bl
fiannuuanensiuegradideddgynisads (P>0.05) sgrelsimunuitngulasululeamdn
WiafisEu 6 % deauainaveiegenitaiuny avngulasuludeaisediu 3 waz9 %
< v
WWnlay

A dudunsvediile (redness, a¥) wungnshisuludeaminuidlugasenmsi
SEAU 0, 3, 6 kAT 9 % UAMUWANUBLLBWINGU 17.60, 17.01, 16.92 wWaz17.76 AUA1AU bl
a 1 [y} 1 a o o aa ] I3 I Yo d' [
fanuwansineiuegsivedidgmeadia (P>0.05) agslsinunuiignsiasuludeanfiseau
9 % luansoms ﬁﬂ"]mmLﬂuLmeaaLﬁaqaﬂEjmmU@u waznaulasuludeanisedu 3 uay
6 % Laniiay

A1ANMARITRLD (yellowness, b¥) nudiansiasuluveamdnuidluansemis
S¥AU 0, 3, 6 WAL9 % HarAutdudmdssvaudomnny 3.20, 3.04, 3.41 WAy 3.46

o 1 1 [ 1 a v o aa ] <@ 1 1 Yo
mudny Ldieuuansdiuegalitudfgnieada (P>0.05) agelsinunuiingulasuly
Uaamidnuiafisedu 9 % luansemisiiranududmaesenie giniinguaivay uay
naulsisuludeaniissiu 3 uaz 6 % wantiey (M157197 12)
a € 1 1 ‘&, [ = ‘&, I3 a

NNANTITUATIENAIAINNAINNYDUUB (L*) AU UALANYBILUD (@%) AULUUE
Waewawile (b*) Wainf 45 Uhl kazinN 24 Talus vewladuusn wazsdaaslnnnuii
nsleludeamdnuidlugnsomisansvn seaulifinnuuwnndnsiuegreildedfynieada
(P>0.05) agnslsfimunuiimuludunseuile (2% nguldsuluveanlugasenmsniseiu
9 % TrAnududunsweioganiinguatunu wasnauildludeandnuisseau 3 uag6 %

@nilee oralesnanlululeariansuseneuuaulnilas (xanthophyll) wagansualsiu

A & 1

(Carotene) MudLUTZNOUANTALAY JINUINFVD LDz TANLTURLAURUTUAINTZHU

1%
=

vadluveaiiinduluansennns denndeeiun1s@inwives Zeng et al. (2019) Min1sAny
I ! dy a i (%
navesluntauseamnmilovesgnsyu Ineiinslelumisunisedu 15 % luansemnsgns
wuAdLAsvenile (a*) lundunaasiliFigeniingualuay 31nn15AnYITed Xianglun et
al. (2016) MvinsAnwnavedluleiaens (Ginkgo biloba Leaf) Aanun1niiiavasgns lag

wsulundzieiisedu 0, 0.05, 0.25 waz0.50 % lugnse1ms wudiAAUEdnaveuie (L*)
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warenaududivdoseade (b9 lifiauunnssfuluynngunimmnaes uddinuua
uwnsraniie (@) fanuunnsnsfuediaiteddynieada (P<0.05) Tnslunduiliaiuly
wgfedamuduiunmonie @) FININFUATUAN WALAINNITANYIVRY aulnvu Uag
Atz (2550) ﬁﬁﬂmmﬁLa%umﬁu%uiuQWMﬂiqﬂsﬁizﬁu 0, 4, 8 UAL12 % WU AU
vouilelaifiauuanssiunnndunisnaaes udriaududuns @) wasanuduiivdes
vouile (b%) nquiliaiuszdy 12 % fiAngenitngueuanLaznaIASIAITEAU 4 uas 8 % B
viufuiidrutsznevitunainaisinesqiiuess (curcuminoid) Inefians1vd 3 win Ae
curcumin, Turmerone wag Zingiberone Tag @nsdmaniwSouiaiioufiualsfiu (carotene)
Fruaunn fedveailouns (%) uardindesveuie (b¥) oraunandmies-duresiutudls

WwuRenAuwAlsiiy (carotene) nasuaulnilaa (xanthophyll) lusmsidinasedveiile

a U C% 4 1 A d’lj
M990 12 maﬁuaﬂimﬂuﬂaa’mmLmﬁuqmmmiqﬂimama ey pH U83LUD

szavluvaalugnsarmsgns (%)

Snwaziidne SEM P-value
0 3 6 9
pH tiaduuan
pH1 6.34 6.31 6.36 6.29 0.03 0.9
pHuU 5155 5.58 5.59 55 0.02 0.52
pH iloazlnn
pH1 6.4 6.46 6.54 6.4 0.05 0.76
pHu 5.8 5.81 5.86 5.78 0.04 0.92
Adnaesings uii (§uuen)
daa9 (LY 50.68 52.81 50.67 51.55 0.42 0.28
auag (a%) 18.25 16.85 17.54 17.49 0.03 0.46
dwdes (b¥) 3.95 3.74 3.35 3.49 0.41 0.3
dzlwn
g (L) 52.46 53.46 55.02 53.09 0.74 0.66
auag (@%) 13.83 14.31 14.41 14.56 0.41 0.92
dwdes (b¥) 2.66 3.03 2.69 2.74 0.09 0.52

= o/ 1

Andndesin 24 H2lus (§uuan)
Aa119 (L% 54.01 54.23 53.87 55.64 0.69 0.79
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M19197 12 wavesseavluleamdinuislugnsenvsanseeend wag pH veaille (sie)

szauludaalugnsemisegns (%)

anwaziidnen SEM  P-value
0 3 6 9
wAg (@%) 16.05 16.07 16.22 1631 022 097
Andng (b¥) 3.47 3.2 3.42 354 013  0.83
dzlnn
da7n9 (L¥) 51.16 51.32 51.59 5132 026 095
aung (@%) 17.6 17.01 16.92 1776 016  0.23
dndns (b*) 3.2 3.04 3.41 346 011 053

3. ANENNTaluNITINLIYBAID
NNFIATIZRAINTagdsivealaduuenannsudidunuinansilasuluvean
niinunsluansenvnsnseau 0, 3, 6 waz 9 % A sgeydeuviniu 8.22 %, 8.33 %, 8.19 %
Waz8.44 % auawu lifimuuendreiusgnsiivedAgnieana (P>0.05) aegelshniunuin
oA v o v a ) a a o v i !
nauilasuluveamdnuianiseiu 6 % Tugnsenmsirmnisgadedndosninnguaiuny uag
naulasuluveaiiszau 3 waz 9 % Lantey

NNsTATzRrnsgydeiivesileaginnainnisudiiunuingnsnlasuluvean

v
= o

ninuidlugnsomnsnsedu 0, 3, 6 uag 9 % AA1n1saadgd iy 6.37 %, 6.14 %,

(%

6.63% Wag 6.63 % aua1su liflanuuansrsiueeedivdedfyisans (P>0.05) agnslsh
munuingulasuluveamdnuransedu 3 % lugnsemisieinisgadeditesniingy

YRR

mua wazngulasuludeafiszivu 6 uway 9 % 1aniee

1
=) o o

NMTIATIERNTALELUIINN TV IgNAenTaY veslladuuennuitansi

losuluveamdnuidluansemnsnsedu 0, 3, 6 uaz9 % Un1sgadeuniniu 23.54 %,

o w

23.56 %, 23.73 % WLay 25.24 % auaiauluiniuunnaisiuedeideddgnisada

(P>0.05) agslsAmunuitnguitlisuluvsaminuisiiszdu 9 % lugnsernis da1n1s

a ¥ v 14 2/ ! 1 1 Yo PN LY [ 9/
aadeinanmsaulvgniesninguaiuay uwaznaulasuludeaniisedu 3 uag 6 % Lantes
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1%
=]

1INNTIATIEINTFEYAEUIINNTYIIENAIEN15AY vauileaglnnnuingnsy

1%
a o [

losuludeamdinuilugnsonmsnsedu 0, 3, 6 uag 9 % An1sagdeuwinhu 21.11 %,

o w

22.06 %, 22.02 % way 22.02 % ama1su luianuunnaieiuegsiidedAynieais
(P>0.05) agndlsfimunuinnguaiuaudanmsaydethannssiantosninguldsuly
Usaniiszsiu 3, 6 wag 9 % \dntiey
mnmsieneginmegadeihmnmaududeaieduuen nuiansléulutoamin
LLﬁﬂuqmmmiﬁszﬁu 0,3, 6 WaY 9 % ﬁmiqigl,ﬁaﬁﬂwhﬁ’u 10.44 %, 9.06 %, 9.06 %

° w aa

Lay 8.44 % pudey Liianuuanateiueg1eiivedrdynisana (P>0.05) agnalsiniy

a0 =

wuinguldsuluveamsinuisitsedu 9 % lugnsemsans Sansgadetiiannisuruds
tosninaumunu uaznguldsuluveandiseiu 3 uay 9 % Lanioy
MnNTieTgianuggdetinnnisutuieioasing wudiansldduludean
wﬁmuﬁﬂugmmmiﬁizé’u 0,3, 6 WAz 9 % ﬁmsqiyl,ﬁaﬁ’nvhﬁu 9.50 %, 10.25 %, 9.11
% uay 8.65 % amanu lddeuuanansiuedredidudgynisada (P>0.05) sgelsiniu
wuhnguiildsuludeaminusisiisedu 9 % lugnsewnsiisnisgapdethannsusudaos
ninguauAy wagnauldsululeaniiseiu 3 wag 6 % Lantes (397l 13)
mﬂmiﬁﬂmmmigmﬁaﬁwaaﬁaé’uuaﬂ waziloazinndradu feannisudiiu
nnsvilignaienisiy waznisududanuinnisldludeamiinuidlugasenmsynseaulidl
AULANANAURE T Ty dAYN19ads (P>0.05) @anAassiun1sAnYIUDY Martinez et al.
(2005) Al lumisudadufiniiegluagaifeafuveanduemsnseineyunuinlifinase
AnsgaydsinannisutiBunagainnisinlifan aenadasiunisfnyives Zeng et al,
(2019) AdnslHlunleusedu 15 % Tugnsornsanswuiimuansalunsgydetihan
nMsutdu wazanmsrilfandenmsdurenieansnguneassiiitiosninguauay sl
aulduidoansfiinisgudetisninnisuddu nmsviliandaentsiy vienisurude

HuAnnlusAuAnnIsdedanIn (Denature) @9AARBIAUNITIIBIIUUDY TUUTIA (2529)

Y

v saw

na1371 lunduilodniIndsliddinaeiunaguszunns 65-80 % vaaumTnna1ueiavan 1
wiantldulvgazgninulineludulenduie lneinzdregivlusiu dmnlusfiumaniill
a ~ a YRS P o ' A a a H ]
Annsideanin Wekuazanusaauinlildifounaue uinsdifiianisideaninuimantiu
Jggnudaeyeen
4. AIN5NNBNTLNTUVDILLFUUDN (TBARS)
31NNITIATILINTRReaNTIATUYRladuuenluTuN 1 wulngnsntasululaan

ninuslugnsemisnseau 0, 3, 6 waz 9 % Insiineandmduvirfiu 0.013, 0.008, 0.011
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wag 0.011 awasu luflauuanasiuegrsideddgneads (P>0.05) ogslsiniunuin
nauAIuANiAINAneengndy aandnguitlasuluvealugnsomsiisedu 3, 6 waz9 %
[ v
@ntios
a L4 a a (% dy (% o ! AV Yo
1NNTAATIENNITRReeNBnTuvesiiadunanluiun 4 wuiransilasuludean
ninualugnsemsnsedu 0, 3, 6 uaz 9 % IN1sinaNTMTUMNAY 0.026, 0.020, 0.031
waz 0.026 Mua1u Lifimnuusnansiueg1edidedfgnieada (P>0.05) grslsiniunuii
naulasuludeamiinurisisedu 6 % fiansiinesdintuainiinguaivau waznqulasuly
Vaaminuiislugnsemsafisedu 3 wae 9 % aniles
a 6 a a v dgl’ [ o a 1 AV Yo
31NNTATIINSneenTndure ulleduuanluiun 7 wuiransnlasuludean
ninunaluansenmsnszau 0, 3, 6 uaz 9 % In1TineaNTATUWNAY 0.055, 0.036, 0.050
waz 0.031 mua1su Lifimnuusnansiueg1didedAgnisaia (P>0.05) grslsiniunuii
nquAluAulAINAneenTndugenitngunlasuluveanluansemnsnsedu 3, 6 uag 9 %
\antoy
5. AMLIIAANTIULUD (Shear force)

IINMTAATIERA TR Uvelloduuen nudansilasuluveaminuidlugns
91UNTNTLAU 0, 3, 6 LAz 9 % UAITIAANIUVDUUDLVIAY 5.16, 5.60, 4.87 uaz 4.58
Kg/cm*auasiu liflanuusnaaiuegsfidedfynisada (P>0.05) agslsimunuiingy
losuluveanmlinurianisesiu 9 % TAussiaruvedileniniinguaiunl uazngulasulule
alugnIomsiiseau 3 uaz 6 % Lante

a 6 1 (% 1 4’4’ 1 r-:l' Y C% %

IINNTIATIERAMSIERNIUYeLlaavinn wutansnlasuluveamdnuisluans
DIUITNTLAU 0, 3, 6 AL 9 % AALSINANIUYDILBLYINAY 4.83, 5.05, 5.33 Lag 5.31
Kg/cm® augau Tdumnansfuedrsfided1dgnieada (P>0.05) agrslsiniunuiingy
mvandimusadaruvesiediningulasuluveailuanammisveasfiseiu 3, 6 uag 9 %
[ 1
@ntios

Mnnsineanmsiinesndnduveallefiongnisiusnwi 1, 4 uaz 7 Ju lunqui
finslludeaninundluansomslussauiunndsiunuindansiinesndindug@uniy
F28LI8109INITAUSNYY 21NN13318971UVD4 Bingwen et al. (2018) wuiiltulsadarsnay
phenolic, Flavonoids uag Polyphenolic fidlgnslunisiusuyadasy usinisldlugnsomns

o
a o =

79a0IA5It 9nvdlaswantuluszaunIliifiisananonisaneanaandmduvadlvsiuluiile

[y 1
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M15197 13 wavesszaululdeamiinuislugnsemnsgnsdenmnmiilovesgnsyu

. s szauludaanlugnsanmsans (%)
ANWUSTIANYN SEM  P-value
0 3 6 9

Arwansolunsguivenioduuen (%)
magpdethannisudéu 822 833 819 844 028 098
msgdedianmaduan 2350 2356 2373 2524 080 081
msqzytﬁafwmﬂﬂmwﬁl,lfﬁq 1044  9.06  9.06 844 040 044
avlnn (%)
msgydedonmeutiBu 637 614 663 663 064 093
msgdednonmadugn 2111 2206 2202 2202 085 081

nMsgdediainmsududs 950 1025 911 865 032  0.38

TBA-RS (3303 MDA saflansile)

D1 0.013 0.008 0.011 0.011  0.001 0.66
D4 0.026 0.020 0.031 0.026  0.002 0.45
D7 0.055 0.036  0.050 0.031  0.060 0.47

AuseimEnuile (Ke/cm?)
duuen 5.16 5.60 4.87 4.58 0.40 0.83
azlnn 4.83 5.05 5.33 5.31 0.28 0.90

wewe: T1 Asngualuay, T2 Aenguldludeaisedu 3 %, T3 Aenquldluveaiseau

6 %, T4 Aonguldludeanssiu 9 %
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ayUuazdalauauue

PNMIANYINaYeINsITEAUTadluleaminuslugnseImsans AoaussnInng
W3AUle N15808lRTaIENTeIMT LaYANAINYINVDIGNTILELANTITU NANTVIAGEY

[
Yo A

anansaagUlanail

dgunan1Innasy

1. mnsteglavasinguisliinnuunnssiuniadifluseninenguvaass usn1sly
Tudeamsinusiisedu 3 uaz 6% lugnsemns lsdnsmsdesldvestusiu Wels lusfu
11 andlulainsn Ardaniwusing uagndanudesldfidnfningulasuluveamsinuied
56U 9%

2. aussanmnisiaseiulalifianuuansisiunisadaluseniinguveass wins
Idluveamdnuriasedu 3 waz 6 % lugnso1nis vinlidnsin1sasaaule dnsinisiula

o 1

wardnsinisideuemisiludinidngs farganinguldludeamdnuisiissdiu 9 %

iesanUFinamesluvsavsinuiafigaiudsualiiszfureslusiunasndsanulusmsanas
Wlrdaussanmnisasyiulnansag

3. funuaremnssomaiintuiiviing 1 Alansu wuiihiflenuuaneatunead
Tuszwinsngunaass winguilldsululeaminuislugnsemsszdu 3 waz 6 % fidunu
Aensiian

4. &nwauzrnndanuuansatumeada wuinguldsuluveavsinuislugnsemsd
FEAU 9 % ﬁﬁmﬁfﬂmﬂﬁju LLawfmﬁfﬂmmﬁwﬂl’mquummu wazngulasuluveaimdn

WRITISZIU 3 Waz6 % waluasidudenn anunuveslusiudunds Nunnindaledu autvag

1%
a ] Y

AUNU VT UAUN TR DAIIUNINVDINAULLDAUUDN LasTudIUFALAIEDy tuiA1L
LANAIAUNIEDR

5. pun e liianuwandafunadatussniningunaass winguldludeamdn

Y U a0

= 2/ J J I 1 1 I a & a
WAINSEAU 6 wag 9 % duulluuinAranudunsaniazaAludunsueaiodainna

nauAIuAu waznguildluleamdnuraniseau 3 % winuinmsldludeaminunslugns

Y
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pnsnsvdvlifinanszmudemsduiwendonnmsudidu mehldandaenisdy nsud
wis madneendndurentle uarAussiarurenie

6. mslaluveamiinuisluemsansisedulaiiu 6 % iollfdmansznuse
aussnnmnsaTaeiuln wardnvuzen fauannsolfluleamihutaduingensans

Werdunisldusslesdaningiuinuldluriedu

VOLEAUDLUY

nmsAnwtuaal wuitliasldluveamdnuiaiusedu 6 % lugnsemis ms
g5z 3-9 % vihldveuileawindu lnglanizAmduns (a%) veuilaliAngWunuseauyeIns

Idludeanlugnsemis msAnwilutagdunudt Tuvealinuantinisen dgnsdusyya

a =

dasy Falusuranerainisiluleaiunyinnisnaasaiisfnwinavedlulsaifesnsrusznou

& Aa ] AY o § vaa X
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AMARNUIN

A15ATITHBIAUTENBUVBILNYULA28AT Proximate analysis

NITATLUADES

118081971¢aan153As 129Uz 500-1,000 N3N NIUARIUAZUNSYLALEURTY
Audnats 1 Jafwas wananliididy windaegraldaiuisaiinisualivininisanuun
fhogsliasiBenrinitanusarils dmsunnmimaligewihnisua

1. MsiwssimUiunanudy

M5 IATIERANUTULUY Drying thuduiifienldfuunnmszazaan falddetos

ni1 wazlsiidenamnn Taglanizguuuy Direct Heating Method #slusesufjiAnsenns
dnlald38 Direct Method Taednuuasain AOAC (1998) wazlunsitasiziunazfiiegis

o a L4 1 4 PN io’ = v a ¢l ¥ ! o
AIININTTIATISNBYNUDYVIER 2 91 LWE]I‘ﬁLG]Naﬂ?i’JLﬂiWSMﬂQﬂmaﬂLLﬁ%LLlI‘LJEJ?

gunsnl
1.1 1M10UWR (hot air over)
1.2 9ads viseauezgiliiley
1.3 10auumaniuIseaIsnAANLTY
1.4 Ay
1.5 \n3eatanines
ad
w3

1. theandaluouiigumgll 95-100 ssrwaldoa Wuan 2 Falus ensurmunld
Aufuesninldluloganutu Aslilmbu udniaduazamimidnly

2. Fniedsomnsldnndasosnaiuaanden 2-3 nsu demiinly

3. thundeiiussgfogrsemslveulugeuiionmgil 95-100 ssmiwaidea Wuan

2 $lus lusewinevazdeadiarhunds

4. vhvadsoonaingeu Tarhwands udriieluldlnouureivliuszan 30 und
Tihegnadu uddahlufuassufimbmdnly
N1SAUIN

R P (n-9)
JIUUANUTU (%) = ———— X 100
A
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A = UINUNVINTITINAIDE 19N DUDUMIA
9 = UNINYIANSBUFIDE19MaI0UN 95-100 a9ALYaLTYa

A = UNMINYINA9E19NUNUNIATIZI

2. NM1FIATITINIUTUULEN

) A

USunadvisnun (Total ash) luemsdaifie dwuiduarsedunidnmaont
) a = v a Y A A M 1o & v ! ) a = a

maamﬂmiaumagﬂLmi‘wwm UsmmmwmaaagimwLﬂumaaagiuaﬂwmmwsaﬂimm
Wuwuluemisimsizuisdaueiaszinell visdrusiawdsanin taevindfisendu
druusznavduvnzinifIuauseugs lnenillusuad 1nuluemsAeutiazaad
o % a gj v 1 a a 1 a 1S Gl =}
ANIVDIMIBUAUUS 21NN NUTINUgINUNALEATINNTTUaanUuRIBllaUu
N15ATIEWANUA (AOAC, 1990)

4

aunsn
2.1 Hrevdeaunsaios
2.2 100UWIA
2.3 LALAN
2.0 WHUAINSDU
2.5 gATu
2.6 AY
2.7 30994
/M
1. thdrensudesfiazennuazuds undowaviifunudiduresiiog 190113 uda

a

thiolUwnigamgil 600 asmeaidea Wuian 30 unii

2. iffensndasoonmen dilfvuuiunsadedisuilundulogaautu 4
hwiinuazantiufinly

3. fndegsomnslaludenssdosssann 2-3 nfu uddnimdnuasanduiinly

4. thinensudemdousogndlumuuusuaudoulugaiuaunssimunatu

5. ihienszdemdouiegislumsslumumniigumal 600 esmwadea Ussun
2 dla Feauninagldiinfianysal Aodudmesnan anthuhdenseidosoonundadis
Tdudnaguuuiunssdonndey wdthdewldlogaanutu widiludaiminuagan

Junnly
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A1SATUIN
Y (n-9)
USunadianum (%) = —— x 100
A
A = Pmindrensvid sesrad s
3 = Yveindrenseidomaann
A = twindegneildlunsiases
3. msesznnaniiliazanglunsavazidifiazanelunse (AOAC, 1990)
gunsal
gUnsalnunTineirudvioun
1. 9InUSIRsUUIN 250 Hadans
2. UaLnasaunn 250 adans
3. NTIYNTOY
4. NSEAENTBRALUTLAN
5. gandemdentiindu
50135
1. théensufemdouduuuds n uudmeaiiiuadly 2-3 vien
2. drodadiulutamnesauin 250 Hadans wdrd19denseItonAdousie HCL 10%
(vA) magamnailivladaines
3. 1@ HCL 10% (v/v) 25 fiaaans wailnsenssanunikn
a. Yidanesludiliiendt Ingldanusousng vuunuanudoudeasavateifien
AMSIULIAIUSTUN 5 W
5. nsesansaransldvininusuinsuunn 250 fadans Ineldnsearenseedilaimidn 14
naudeudmzneuludanesasuunszaunses
6. wiuthnduadlurintauinsaulduunems 250 Saadns uduhlufuludidunielud
fin wasifu WothlUinszvmuaadon wasvoanedansly
7. dnszanwnsosndounzneuiinsesialalutensudesludundthluwl umieiang
AL
A15AUIN
. (n-2)
Ysuananliazanglunia (%) = ——— x 100
A

A = NN TELUInSauasnlansnayaie
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Y = YIAINIUNTLLUDINAIEN

A = tmindegsemsidlunsiasies
Usinandfiazanelalunse (%) = Usunadvianun (%) — Usinandiililazanelunsa
(%)

4. MsAszvIUsAY

n19es1glsunalyshuluresdjiinisermsdaddiulngdnenlondnnisves
Johan Kjel-dahl #ufiudsazamnuasideaildanslauniin nsdmszsisananlainiswaun
Huvaneds Feiivdnnslussasduneunaziinseuamysunaludogdl
FUABUNITIATIZA

1. nsdesfuduneunsnitinfiogsomsingessiensaiusdududy fnald
lulssauimuadifluownsAsugandusenlandodams

2. msnau Wunslautaenluilvsananuenludeudame Tagldmadeionlon
senlusnanlusiognsemsiigesuds wonluiflvazgnnausenunviufRentunsaunnguid
FIUIULAUND

3. pslasmsnditoduumuiinalulasiautmunluemis ‘Uﬁﬁ%mﬁlﬁmsﬁuiu
Suneulnsnsnilse

4

aunIad

1. n5e98aglulnsiau
2. wwsaenaululasiau
3. VINVUNVUIA 250 Hadans
4. YINUINAY
5. iaangay
ad
35013

1. F9919819UUNTLABTIaNS 0.5 - 1.0 nSU (Blank Liflfaenq)

2. Wuansissuisemanyseann 2 3 wae H,SO, 1Nty 10 Hadans

o 1 < 1 a, dl v ¥ [} qt:l'

3. e maengagisuuvdenges Walaseslianuseu USuaumgin 420 aeen
waud wavvinisgeguszuia 2 Talus lnedunnandiedruilegndesauysaiagle
ansaranela

4. Yawesesbinnuiou uilninaugaeiniell Haaendeslilnau

5. vasngaslundumisasasnaululasau Inensuiluaiunuinsesnaulmiugi

naY 50 Uaaans
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6. ldUngaansazaty HiBO; 4% (w/v) 31uau 25 Hadans ldluvingvuyuuin
250 f1adans Ay Screened methyl red indicator 4 wen Unludaidniudiulanevioves
iwesndu Tnglivanevienduguegluasazans

7. fenavuliiaeanduringmuy 1n3esaziAnaisazals NaOH 45% $1uau 50
fiaddnslnodnluifuaziadosazinnisndu 5 wiiadunarildiunmsnsvasundiinlule
lushegannsandusenuidufuenludelsamysal

8. ilawndosndungaviniliiangusayoanannaiosndulagldindudsans
vieidntosuaziinduaeviesutinduiineliluwingurugussqun

9. hansazangluringurunlulamsnivansazaieunsgiu H,50, 0.1 wesuea au
nseaiegagh Aewloasazaredsududiasseulndidesiuaildannislamem blank
waganduiinld
N1SAUIN

1. fiadan3v04 H,S0, 0.1 wesuea vuAselaneddululasiau 0.014007 n3x

(h-2) x 1.4007

% lulaslau = x 100
A

N = §aaan3ve3 H,S50, iasgrunldlunisiamsvansazaieaindiodia

U

fiaddnv09 H,50, unsgruntdlunislawsnaisazaiuain blank
A = AULTNTUVDIATAZAY H,50, HIRTFIUNLYRTe9

A = UInAl98199195 N UN1SIATIEN

snen: Tsiulaeiluazysznoudaelulnaiou 16% fadudn conversion factor
Tnowdsdmsusnmsilufie 100/16 = 6.25 mndesnsmaanzdmsuemsurazedn
Ranunsavldudnananaudalden 5.83 unuavndnsnsiudldan 6.38 dumdeslddn 5.71
$7l9An 6.31 WHudu
5. MsAaszinludusu

Tun153LAs189IUUY Proximate analysis 9z INasazarslufviiatLy
ether dichloromethane #3aa1sazanunay LU chloroform Wauiyu methanol ﬁgmumﬂu
sty Femunanadsuansafialdannisiassindufiansaazarldlusivhazaiy

AINaLIL plant pigments waz wax agslsinn lnsUunAuainuianainfinanitiesun
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. Thimble
.9

. Toauwia

2
3
4
5. PIALAINULUUTUIA 250 Hadans
6. @14
7. ANTTATUVIALAINULUY
8. WHuANUSBUY
9. 9mandendidn

35115 (AAuUasann AOAC method 920.39, 1998)

1. YrafunvuiiazenundouaviSesdiiu udninenludgeuiifionnall 100
sarwadea Wuan 2 $alus

2. dhanfislidululasuus wdnihlduazantndinls

3. FagnegnsUseanm 2 nfuvunsEAEnssantwinfegaudviesegdldadly
Thimble uairtnanieda

4. 11 Thimble tUldlu Soxhlet

5. fia Soxhlet WRULASBIAIULLY

6. WAy Dichloromethane asluvinnuunanlszunad 2/3 ¥89970 (150 ml) Wa?
duelunedniu Soxhlet LaglauaL5ou

7. Unhruadosniuuiy whlnnrusouvewusunudoulasligumndsening
MsataUsEINQ 35-38 aerwaldd TnedannINN1SEATEIENTATANAINLASIAIULLY
Tieadhg dlisnsnisauuiuiy 5-6 veadoiund agldanlunisadnussunn 4 Falus
warmngnsinismudy Wy 2-3 nen 9gldnatuszana 16 $alue wdoududldiansan
yinusRlng1aUsEnaunie

8. ilapsuimunnan Wasavateenain Soxhlet enaumdsansazangluvinfu
quﬁasﬁqm Im%umauﬁmmaaLﬁuqmmﬁﬁuaamiaﬁmﬁu 52-60 DaANTALTEE LAYYIINIT
090 Soxhle 89NINVIAAULVULATLATEIAIULLY HevInfuuuLUULHuALEouIU DU
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ASATUI
_ n-%)
USunadledu (%) = —— x 100
A = UNRUNVINNULUUY

9 = UMUNVIANULUUNEINNANA LT ULAZ DU

A = UNINA981901MNSNIBLUNITIATIEN
6. NM15ATITINLED1Y
Walesau (Crude Fiber) Usgnaumie Cellulose, hemicelluloses, pectin lag lignin F4

o & A & Ao s o o ea | Y U U o gy ¢ =~
Iatuesiulawmsnuianilaniiungesvesdninaiuisagauls sauudnidalduselevtiainds
Tolaild enciuludainszinigsin aztieulesinnniafunidlunseimizguu (Rumen) aunsa
| P & &1 a wa ~N S A o a a a =
goaitalodulselevisosninelalunmsufianiiuy Welesaumuefiadanmndeve o1 sds
lalazany Na9RINAUMILAITAZANNTALALAINLIDAN TIAITURDURILTUTIBDIANINANY
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35115 (AAkUasann AOAC, 1998)
1. 41998199 MNSNHIUNNTIATIEALUTUNLAY F9lAT LAk UUSE I 2-3

nSuldlutninasuunn 600 Tadansnyiaseamanelinseau 200 Jadans

2. W1 H,S04 1.25 % (w/v) 91u3u 200 dadansuaitinenluseid1iuin3osniunuy

1%
=

vouasastanazyinisauliion d1fiweaintulify Antifoam 1 wen duliiendu
1381 30 W19l
3. denlunsessednaduuy Buchner funnel fidafuvinnsesuaziniosga
geysy e Samzneusetinndudosauanmanufunsavuald
4. anemznaulddninasluly iy NaOH 1.25 % (w/v) §1u2u 200 Jaaans feldn
futpsesmuniy suliiiendunal 30 und
5. 4e1bungeener1aiuuy Buchner funnel ﬁsiaﬁ’wmﬂsamazm%q@m
qzylﬁgwmﬁé’wmzﬂauﬁaaﬁwaﬁu%amuamwmmLﬁuﬂiwwﬂlﬂ
6. A1INLNOUAILLDNTALDANDEREA 95 % (W/V) W3easdlau 100 % Uszunm 20-25
Uadans
7. dhemenauldly Crucble udrinenluaulanuduliuidlugaud 95-100 s
waldea Wuan 5 9l
8. Y181 Crucible spnsnsanaldululaounsts udrinorluduiminly
9. ﬁ%mlﬂl,mﬁl,ml,mqmmﬁ 600 arnwalda Wuan 30 Wil wdtheunaaita
TH8uuunszaunseilssndsunaztinenlusensldidululao vuie udniludsimedni
WUUDUY
A13ATUI
. (n-2)
Usunaudely (%) = ——— x 100
A
A = 1hwidn Crucible SIUAYNOUNEILDULAZOULIS

9 = WMUNUe9 Crucible SIULMRLNN

A = UTNUNAI9819D19S

7. nswvsunaanslulaasm

a

Usunamslulawmsafigesladte (Nitrogen Free Extract, NFE) luonmsdniuag ingau

q

2MMNsAMIAINNISaAWIULARIT



Nitrogen Free Extract, NFE (%) =100 -9 -8 -U -2 - ¥
% = % AVNTUVBIIOENI8193
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