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57751202 : MAJOR : ANIMAL SCIENCE
KEY WORD : FERMENTED JUICE / CORN PEEL / FRUIT PEEL / IN VITRO SYSTEM / CROSSBRED
GOAT
YUPHA SEESAWHEA : EFFECTS OF FERMENTED CORN PEEL WITH FRUIT JUICE OF
EPIPHYTIC LACTIC BACTERIA (FJLB) ON NUTRIENTS DIGESTIBILITY AND GROWTH PERFORMANCE
IN CROSSBRED GOAT. THESIS ADVISORS : ASST. PROF. PORNPAN SAENPHOOM, Ph.D., ASST. PROF.

ANAN CHAOKUAR, Ph.D. and ASST. PROF. SMERJAI BUREENOK, Ph.D. 135 pp.

The study consisted of 3 experiments. This study was designed in a completely randomized design
(CRD). Firstly, the objective was to study the quality of fermented juice from various fruit peels (pineapple
peel, papaya peel and mango peel). The results showed that fermented juice from the pineapple peel had higher
lactic acid bacteria count and higher total lactic acid:-content but lower total sugar residual content and lower pH
value than other treatments (P<0.01). Moreover, fermented juice from the pineapple peel had lower molds and
yeast than other treatments (P<0.05) but aerobic bacteria count was not significantly different among treatments
(P>0.05) after fermentation for 30 hours. Secondly, the objective.was to improve corn peel silage using
fermented juice of epiphytic lactic bacteria (FJLB)-from various fruit peel. (pineapple peel, papaya peel and
mango peel) on chemical compositions, in vitro.digestibility and gas production. The results showed that corn
peel silage with FJLB from pineapple peel had pH value between 3.11-3.63 and higher ir vitro organic matter
digestibility than other treatments (P<0.01). However, total volatile fatty acid (TVFA), ammonia nitrogen (NH -
N), fermentation kinetics and rumen.fluid pH. value after incubation were not significantly different among
treatments (P>0.05) after incubation for 14 days. Thirdly, the objective attempted to improve nutrient
digestibility of corn peel silage using fermented juice produced by epiphytic lactic bacteria (FJLB) from
pineapple peel and to investigate its effects on growth-performance in 9 male crossbred goat (Native x Boer).
The average initial weight and the-average age of goats were 14.25 + 1.08 kg.-and 3-4 months, respectively. The
results showed that total feed intake (FI), growth performance, blood glucose, blood urea nitrogen and nitrogen
content of goats were not significantly different among treatments (P>0.05). However, goat fed with corn peel
silage with molasses had dry matter, acid detergent fiber and cellulose digestibility lower than other treatments
(P<0.05). In conclusion, FILB from pineapple peel can be used as corn peel silage additive. Corn peel silage
with FILB from pineapple peel had no adverse effect on total feed intake and growth performance beside it

boosted digestibility in crossbred goats.
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nun: ﬂii\lﬂﬁﬁ@n, agﬂmm&auazaﬁmmmunmamsmz, DL 8 NUNYU 2559, L‘U']ENU],@I
910 http://ict.dld.go.th/th2/index.php/th/report/447-report-thailandlivestock/reportser

vey2558-1/870-report-survey58-1
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1 Y] . o I
aafddnd Ao nya lviiuszme'ld (Volatile fatty acid: VFA) Hanga lviiuszmeldimariiazilu
1 [ Ao w ) [ o oA ) F) o aa Y a Ay
urasndsnuidiagdmivdaineziild1Flunsdrsadiauaznis inanaaiionazuw
1 1 { [] 1 a L
ao'll TudauvesluTasioun'lily TUs@unsd (Nonprotein nitrogen: NPN) 9auniélu
a o o
nszmnzguannsalflse Tendls Tasgaunidazshaulaamanmniolunszmig gl

a ]

A1 pH Mz ay (Rumen pH) Ao 0g1U%196.5-7.0 uazligangiiogizyia1g 39-40 °C F99291

) U

v & A ) X Ao R g ' '
Gl‘ﬂ‘ﬂ\‘ﬂlfﬂﬂ‘ﬂlﬁﬂ Iﬂﬁi@cﬁfl Llagﬂfaﬁ'lﬁ’lm'lﬁﬂlwuﬂ'lu']ullﬂ'ﬂfl’mﬁjﬂlﬁjllﬂglﬂu’lgﬁuﬁ'ﬂﬂ’ﬁﬂ@ﬂ

mmﬂuﬂi:mwgmu (luB1, 2533: 473; Ra04, 2541:218; Czerkawski, 1986: 199)
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= Y . 1 a a a a a I 9
1. TU5AUUN (True protein) 15U 8UYAY NaDYAN HOAYNY Ay 1ADI 1AL 1TUAY
{ Qo Y i 4 ¥ A a t4
2. TuTasunluleyldsaiu (Non-protein nitrogen: NPN) Inianiiluaisaunsd
' Ay a A aa J A AR A ' "o
U napzd ludase nsaliinaon e lud oiju tezgis Fiinsdesaatouanaany Taoas
o 3 { ' a
NPN #i8as1msaa1oiaaiga migosdad taznisunvoisuyosatsdsznou lulasou
o o g ) ¢ N g a -
voedadinenaealn ladluilng nsaeciilu uavuonludis viniusziimiaaisnsaeyil
' % A ) Rk ) v & o a S 9 v
Tuaauniia TaensguNsALoIUTY (Deamination) Taso1dedulainingauniouda1a
I L @ £ a 4 vy o 9 4 A
WuneuTudienas o -keto acid HadvnugauNsduseaIdnsaziin lldse Teanl (n i 2)
Y 1 1
(Yaou, 2527; 151, 2533: 473) 1NNITIIGIIUVDS LUTT (2533: 473) NA1I21 80% VO

J

Tulasuvesgaunidrggndunsrzi TaemsIdonTudlo daudn 20% ve1¥nsaezii Ty
TABA33 99U 0L keto acid o19gnaatedade el lumsaduastsznevduguieifu
UHAIWEIIU 1FU NTADLEFAN (Acetic acid) NTAINSN 10N (Propionic acid) NSAUINTN
(Butyric acid) N30 1o 189130 (Iso-butyric acid) aznsale 1312150 (Iso-valeric acid) 1114

v
AU
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HINN 2 ’Jﬂu]lW]U@aG]ﬁJ61]’E’)\iiﬂi9’]u!la$"luiﬁil%uslUﬂiZlW']gguJu

N McDonald, P., et-al., Animal Nutrition ((7th ed) Pearson, Harlow, England, 2011), 692.
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v J T 1 1 a o J ]
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¢ A v 3 S o ) . .

a3 I lamsandos lanamunazgnuildewiluilunsaluiuszmeld (Volatile fatty acid: VFA)

2 J a { o o 1 Aaa a = a a I
Futluwanaagamendidny laun ninezdan (C,) nsadaiian (C,) nsaInsi loiin (C,) 1l
[ 1 a a a  Aan 9 1 =Y 9 R o &
wan daunsanaian () Telanaisn wazloTadafisn orwnuaua luilSmudosdedad
< y A g9 7 Aoa o ¢ s
gaaurumisnszmz e 1915z Tenide 11 wenviniidsliunamsveu laoon T

o A a ¥ ' o A a Y,
(CO,) uazuRawNEY (CH,) (MW 3) wazlianudouilszanm 20% drunasauingalalu
o Y A o J o A 9
31U ATP 91nnszvrumsnin lunszimz gnazgnldnedngilszasanan 2 dsems Ao 19

~

3 ' o 9 s a 7 Y ' o A ° a 2
Lﬂmmmwmmualumiﬁimcma auUNn fJuaﬂmiJmmmwaNmLwamimiww (‘]JL! LUag

v A o w [ o = a a JdA [ = Y =
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[] = [ 1 A = o Y [ 4 = = a A
pg1uiganouaz ludadiIunmuiz ey %Q%gﬂﬂﬁﬂ"ﬁﬁﬂmi”lgﬁiﬂﬁﬁuﬂﬂizﬁﬂ‘ﬁﬂ”IWQQQQ

(Nocek and Russell, 1988: 2070-2107)

Starch

Hemicellulose Mono & Oligosaccharide

T

Cellulose — Glucose *—— Pectin

i

Pyvruvate
Lactic Acetic (C2) Formic H,

l oo l

Propionic (C3) Butyric (C4 CcO, ’ CH,

CZ.C3 & C4 E—. SOUrces

= am a J
NINN 3 ’)ﬂLlll,l,‘ﬂ'U'E)a“]fllell’fNﬂ'l'iI‘]JVlaLﬂiG]bluﬂi%!Wngmu
A Y d a o o J
M11: Maynard et al. (1983)-914 108 23WIH g38403, “Wan lasumans” (end1silsznounis
a (Y 4 a [ 4 4 a [
aOUITIYIVT T‘iaﬂiﬂ%uﬁ'lﬁﬂ‘i NIAIFITAIATAT AUSIAHATATNT UN1INY10Y

QUAT1¥H1, 2550)

Y
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o 9 3 o a 1 a < o Y Y
Uz dIdodn1siIuazlssuu 5-9 ansuasussnas i uilsz919nA28 ANABINT
1 ] 3’, = 1 [ A a 9
Tnsuzveaumnz Tuuaazasergiuiinnuuanarnuesn 11 Tasemsnunz i ldvzgn
[ = 9 1 = d' dy 1 1 1 A dl
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£y ' < Y [ = 3 a a 1
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Tnguzangiung lasvazgmir i1 lusene Funieenld 2 dau fe
Y A o = . . A Y o a
1. AUADINITINDAITIYN (Maintenance requlrement) Lwaiﬂumimzuu
nnssua1ee Tudialszs1iu wu msmely manyuieuvoudon MIthnuveIeiens
9

1 U 1 1 I 9 9 A I3 Aaa
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Aa I {
2. aAnudeeanslums1inandn (Maintenance for production) 1HuA1UABINITN

A o aa Y 2 a Yy 9 Y X Y
woniiie 1191nmsdse®ia laun msnsadvula n1sgquies msliide mslduuuazns

Iu (de, 2542: 338; Yayrinn, 2548) (A13199 2)

Pennsylvania State University (2012) 5189142100 Tuuaaz 9019wz
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unz lunaazsaeng e Tiung Ias uamso s MiisanonazAs 99 WA NUABINITVOITNIY
FINNUARINIUS UM A TN FUL VBN TZOLA 1] 21NN1TITIOIUVDL AUWIO 1Az

' éf AN Yo 3 AA @ a A A (Y
AU (2548) i18\111!’31LLW8L‘L!’0‘1/1M],¢]§‘1J’E]1W15WETSJLET‘Ji]‘i/'llli%ﬂ"ljﬂﬁl,ﬁiiliﬂiﬂuﬂigﬂ‘u 12.53
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=4

uaz 14.56% NoasniswsguanTaganiungildsunisiasullsfunszan 10.43% Tan

Y v
MR 71.78, 87.56 Lag 4622 05U/ TU AR UEARIDHINTAUNUAIIMITABNTINY

[

H a o lO 1 1 § a { ] o Q'
Wniin 1 ATansu dindnguiesy TUsAunsean.10.43% dmsumssieanuves du uag

v
]

' Yo A A A % 1 @ A
AL (2555) 518\‘1TL!'NLLWZ°L!Nﬂnlﬂi‘ﬂfﬂﬁTiﬂﬂﬁfNﬂiJIﬂi@]lWIi%ﬂ‘Uﬁ1\‘1ﬂ1! A0 16,17, 18 Lo
9
Y

19% hifinadelSuunisnunanuaiimeglusie 1.26-1.50 Alansuma/3u voainguia on

& oy 1 ' 2 7 = 2
‘VNEN]lmJNaﬂizﬂmﬂ@ﬂ%mmu1uuL!azmﬂﬂizﬂE)‘U‘ﬂN!,ﬂmlENu1mJ

A v &
AT NN 2 L]_Gil']ﬂlﬂ')']llﬁ@\jﬂ'lﬁiﬂ"]fugellﬂ\ulwglu@

. Tnwusiidou WGINY (WNNZINDDT) Tlsau (nF)
u:uﬂimw Idome - WAt wdanuild wdaa Toshu Talshu
(hans) (NFW) dools  sglenild - gnd Waua  goold

10 159 0.70 0.57 0.32 22 15

20 267 1.18 0.96 0.54 38 26

30 362 1.59 130 0.73 51 35

40 448 1.98 1.61 0.91 63 43

50 530 234 1.91 1.08 75 51

nu: NRC, Nutrient Requirements of Goats: Angora, Dairy and Meat Goats in Temperate

and Tropical Countries (National Academy Press, Washington, DC., USA, 1981)
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H 9 1
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amMIdI0en (AULIN) 4,843 5,105 5,108 5701 5684 5400

Y
~ v o Aas a Qy a L4 a LY 9
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YoIWARAANINA 3eMst/aenusangainalnaunlalse Tenlitluerrmsdad Tasmme
] A v Jdooan
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AT NN 4 E’Nﬂﬂ’izﬂ’e)‘]JVINLmJGU’eNﬁ’Ju@N“]EUGQEUTJIW@] (%'JG]QLLTN)

4
04A15zNOUNMUAT (%)

St faquits i idelesaw  lwiusan Tas@usowitielo NDE el ADF A
dutnInadnoou 28.04 7.71 25.57 1.36 7.75 60.67 36.94 iy LazAME (2539)
25.30 7.50 - - 9.7 63.60 37.20 UM (2539)
Tnutn Inadnseu 12.40 5.90 9.70 2.6 17.1 38.40 13.90 UAT (2539)
waenininadneen  18.00 5.02 21.00 1.8 12.6 61.50 27.30 UA (2539)
aeninIng 21.55 2.33 35.67 1.05 6.61 82.52 44.84 911 1AL ATINW (2556: 55-58)
28.00 - 6.53 1.01 36.25 68.19 48.13 IUAT LaTANL (2541)
Fa917 Tne 27.50 - 8.01 2.24 23.57 69.26 28.20 IUAT LaTANL (2541)
- 1.30 45.70 1.20 1.70 - 5 Nangole et al. (1983: 121-130)
21.95 3.46 27.35 0.47 4.52 84.60 40.11 9118 1AL ATINW (2556: 55-58)

4 4 [l i g 4 y ] { J
Wieme: NDF = 150 1o luazaneluasazaeiiiuna1d (Neutral detergent fiber), ADF = 180 1o liazareluarsazaroniiliunga (Acid detergent fiber)

Sl
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d' d‘ 4 ] 1
3.97%, 18018 NDF 1521191 70.89%, 180 1e ADF 1521l 35.61% tazais lulansadesdne

1Jseuan 15.07%

224 M3 Eheumidenindn Tnalumsidoda’

UNNA LLazANE (2556: 31-34) swqm’jwmsﬂﬁ”uﬂ;mﬂﬁammzcﬁﬁwﬂwwﬁ"wu,%a
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15.84-57.13% Audey dmFunsseaIuve s Heuing uag Aginm (2557: 273-278) 518914
Maunguit 185 unldenuasaedhTnaminiansuniet 145 sa1 60 740 waz 50 : 50 fien
n15600'lauainguine (5699 1ag 59.36% - a1ua1an) 1UsAusau (58.87 ay 50.17%
A1) 150ls NDF (5643 Itfay 54:58% a1ud1s) wazidels ADF (4621 uay 62.00%
awday) gannguit IdFudentaz s Tnansdns asurhednlusedy 40 : 60 uaz

Ay Yo Yy ~ T oA A
ﬂqu‘lflhlﬂ‘i‘]JWNﬂlTJLﬂu’mwﬁﬁEJT]JLW&N?JEJNL@EJD (ﬁ’lﬁ'l\ﬁ/] 5)

v e
A1519N 5 ﬁﬂJﬂiZﬁ‘ﬂﬁﬂﬁ8ﬂﬂqmﬂ%ugmﬂﬂﬂﬂi1ﬁﬁulﬂ§@ﬂLLﬁ%“NeﬁlTJIWﬂG]'E)WNeﬁlTﬂuIﬂuiJ

1 @ Y
U (% I9QUIN)

@ 1 v 9 9
ﬂﬁi’lﬁ')u"llﬂﬂlﬂﬁﬂﬂllazcﬁ\‘]"lﬂjiv\lﬂ - vhet

I'd
Fulszansmsdes 18 (%)

6040 5050 40 : 60 0:100
AU 56.99 59.36 47.13 37.12
BuUNIIAY 62.00 52.38 62.33 47.18
Tdsausa 58.87 50.17 37.31 38.57
ig0e NDF 56.43 54.58 40.61 33.71
ig0s ADF 46.21 62.00 21.84 20.76

A = a 4 [ Y (A v 9 Y] o
NV NIUNNY llﬂi‘WiiJ LHAasAIINN $U1TT, “WaveIms IsasnuasHIi1 Inaniinsmny

sdnluens Tauugu (Msmsununsns 42, atiuiiey 1, 2557), 273-278.
winovie: NDF = 190 lof liazarolumsazarviiiluna1a (Neutral detergent fiber), ADF = 1t lodi liiazane

Tuensazarenilunsa (Acid detergent fiber)
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=< ~ 1 A Yo A v
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A A 1 ~ Yo A )
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= [] =\ A Yo 1 [ a A Y [
nuniniieedufeInie lasuiwdulunszay 10 uaz 30% (15199 6) A0AARBINUNIT
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d‘ [ a tg 1 9K i [ Y
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o

vilszansmsdoslduaInsus (%)

100:0 90:10 80:20 70:30
Taguis 51.60 52:07 69.83 51.42
T1lsau 61.11 69.94 74.16 63.33
ig0e NDF 62.58 72.38 75.64 56.02
g0y ADF 40.84 45.52 49.78 43.85

A ~ a an Ja o A v Y

1 wues 91118, awles dswds ez Twlsnd fau, “wavednldenuazsidna Tnaniu
ninsauAulunIZauAsMaNan 1N HEN T nssimIEgIuuveslauy >
(MINBATINFNG 9, 2, 2553), 45-55.

4 4 ] { 3 4 H 1
Wueeg: NDF =180 lon liazaneTuasazareoiniluna1 (Neutral detergent fiber), ADF = 180 1o luazane

Tuasaganenilunsa (Acid detergent fiber)

v d
23 nmﬁuauauﬁ‘vmmmm

Y
=<

v Jda 1 4
Tymvaunaviseriisdadnadunnal Tasmwizlugiegqudauiioanin
! Y o 2 = o Y = v = 1 1
Tugegguasinnatilumsiganyrilvuniaunauiyermsdaiauning ualusingry
A v a Y = a 2 o Y = A o Y
fvosdaiezniy ldauazlitsmamniunedesiiludedinisaueuire s da i1y
o o { a < o o oA a ]
Tugauds inyasnideduduisgdosniimanudisesiivormsdainduinnuldluregg
=S

A Y ' Yo a £ a 2 Ayyw
Nu LW@hl'ﬂG]fGlufﬂﬂJsU"lﬂlmau LBU ﬂ”lii%')ﬁﬂlﬁ‘ﬂlﬂﬁ@ﬂﬁﬂ”lﬁﬂ"lilﬂ‘Hﬂﬁ Llﬁglﬂﬂlﬁﬁﬂﬂﬂﬂqﬂ

Y
namaulssiaequmiiulsspanmneui 1l Fumsdesdad

an <] A v o
2.3.1 39NN UDUDINNEDINITAAD

] A (L an Aa a 1 ast A
NITNUDUDUNYDIVITANINYA1UID ‘ﬁ‘VIL!fJiJ‘IJ;]“]J@ﬂu [akd} 2177 A9



18

o A Y A o YA v JdA dy o 2}1 a a
1. M3t Ao msvh ldiivemsdaiinnuduanas dugamsas g In
a A ad A ¥y A ' X Yy A X A
HAZNINTTVVDINAUNTS Tasn1saInrIoouuRaie lanususen 1iivaon1uFuvo Ny
Ay A Y o w o Y A o0 1) Yt v A A g
523N 15% M3etlesniiu druvesinalumsniusie as awsam laammzsuisnusia
<3 1 A Y o VA (= < = & [ Y]
Frlunnarvvesiy wazdowih luuvad lutiduanvazinuine) #9ldseamanz auiuanin
A
Y 4

voalszme lngluvadoudu (adas, 2547: 1-12)

o o < o { A ) [
2. mavhitwain e Mmanuaueuiivennsdaintiomnniganagimngdinsy

] [

anmeimavestlszma lne drufumssiisminaunsoseinuauanie Insuzvesiesl

'
= Y

Y v A Y < A v A 3 A I
I&ndReeduiivanlainniga msndnilumsaveuiy 1 ludnvaziorvsinegluanin

)
3 A

UM TuneliamsiusuaIuv o

[

= o @ Yy [ o o
oI IRLvLIAEN UTIa0InIN oA
Tdu wazlach I adindve hilermendrusguineimaaiunsatn lnaelu Idvene Iiing

= A ] a =4 ~ 9 o ;&\ 4 1 9
s devesisninmsiggaundlsywonildoinma aaisadufiuninssuaien 18 win
v A ] 1 a ~ A [ v o Ag
msussynaieniin liinadyrilageimaimae lunsmindnezuueas i Tasn1smelaves
s A g A A Aa A 9 A ~ A ¥ A
AN 1N UUITUMSIANTIHINVON VAN N1 aLannatas INsilasuiinian
H I a A = @ 1 1 ' <
azaeTuiinliilunseadunddnes uazliszatveanl pH-ogI2#I19 3.5-4.5 NI A IW1T01YA
a a ~ a’gl; (] Y a = A (= 1 a
nInssuvesaUnI dnerNe hildinamsulaourasvesiisrindnaoly (yapadu, 2539;
[ iy ¥
ﬂgfﬁ, 2551) 910N1331831UAUBI-Choopheng et al. (2005:174-179) 5280 NAEMaeN lae1n
o N Y 3 o Y { < Y
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Ay = Y] 1 & A ] a
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AaA A A A =\ a AaAa 1A
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NINPAUNTYFUADUNNDIAYDEY LYY YAALUASLTDI (Cai et al., 1994: 420-428) ﬁN‘Vﬂﬁlﬁhlll

o Ad a A

Y] a AHq Y3 A 1 2 o w a a Y
TWITOUWVUNUIAUN ﬂ%uﬂﬂuﬂiﬂfu"lﬂ"laﬂl]ﬂgcluﬂiﬂJ”Imfﬂ”lﬂﬂGluﬂ”liwaﬂﬂiﬂllaﬂﬂﬂhlﬂ

Y
v v o

A A a Y= (=) 1 o A @ Y =R I 9 9y
ﬂ\‘luulﬁl]ﬁuﬂﬁﬂllaﬂ@lﬂ‘ﬂWa@l‘lﬂ%\1llNLWﬂﬂW@ﬂ@ﬂWﬁﬁﬂBWﬁﬂWWWcﬁﬁﬁJﬂ‘lﬂ %Q%Wlﬂu@l@ﬂi%ﬁ’]ﬁ

a A Y G 1 a @ = 9 A A A Aa ?:;l = @
HTUNONIZAUNTOAUFATNUNTISUIUNITHUN FIn15 1FuaNisensatanaand luiinymin
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I a o a
(fermented juice of epiphytic lactic acid bacteria: FJLB) 3uiluasiasuivmindonmudenyiia
119 (lauea, 2554: 85-98) 91NN13518914UD4 Nishino and Uchida (1999: 1285-1288) 518411
1 =) %’/ %3 1 % %3 Q‘l =) 1
Nnms@uhnsnininasonsliulgeguammsvinvesnaquiu Taelin pH anad (4.34)
dy v A =y a -1 =y ~
wenunidunudIuunsauania (67.60 gkeg DM) tazaatsuauenluielulasou
4 1 H 1 =) 1 { a 90}
(NH,-N) (124 gkg 'N) ilonfSeuiounungui i ldmsiaSunaznguii@uiimagy Insaiios
1 = = g’/ % A =Y ] 9 [ Y 1 -1 d'
pd1uAe) DnnedunuSumsdes lavesinguitalunasanaasegenii (653 gkg ) 1o

= U a =) ] =S c!'
uﬁﬂumEmmJmimwﬂmmwmammm (113790 8)

'
o a

; - 3 o y o .
a15199 8 m3lFmsasunmihiianinuaziiaaglasalunisminodgdu (% Jaguit)

SEEA Tiddiy a0 dilymine
{ WINBHUN

nain o lnve ylnse
A1 pH >\ 4.95 4.34 4.03
nsaLanAn (g/kg'lDM) 1.03 31.00 67.60 98.40
won Tuile luTasu (gkg ' N) 221.00 170.00 124.00 89.10
wuanisensauanan (loglo cfule) 7.61 6.64 6.97 426
msdoelaueainguite (gkg’) 647.00 64400 65300 688.00

N Nishino, N. and'S. Uchida, “Laboratory evaluation of previously fermented juice as a
fermentation stimulant for lucerne silage” (J. Sei. Food Agric. No. 79, 1999), 1285-

1288.

1 =) 90’ (%
91ANITI1891UUDI Bureenok et al. (2010) 18997UINATIaIuuI NSy
@ 4 [ =Y 4
nszvdumsminnajnudles trasi v S uavesTusAu ( 49.00 gkg DM), 15ale NDF (726
4 1 I'4 Y] { a g o
g/kg DM) tiazitolo ADF (488.00 g/kg DM) gandvgjuuidlesnainiaiuniniiana uazaiy
9 = A a4 2 H v v v A v =R o
duue eeruiisannnliuaimuivvesmmimanazinduua lung oS vind e
1 4 4 o Y =) 1 g -7 %
Tdaauvsueloanas o ld@esluTauumznszmzilsnamsnu lddeiiingn
9 S v A a %’ A Y ° 1 a 9 ’é 1 J
Yorg wuilesninas mhiein 0.84%) Mn M NAI8MININAIA (1.06%) HAFINT
v Y
MIasuAeT AU (0.77%) 130 M 1Fa1a31 (0.79%) (9113199 9) UDNINT Bureenok et
1 a H o a 3 o 1 3
al. (2011: 266-271) 331811 NNIET MRS MITDLAEMTE3 VNIRRT umMnimalu

o 9 A 12 ] a a Y
ﬂ']i?illﬂﬁﬂ]u']qﬁj"]iulﬂﬂﬂﬁﬂﬁgﬂﬂﬂﬂﬂﬁu']mﬂ']ﬁﬂl!llﬂcluiﬂuﬂ!ﬁ]']gﬂﬁgw\nz (3.01 uwagz 2.97
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9 @

a [ [ dy =Y go’ A v v dl S 1 9 =
ﬂIﬁﬂill/’Ju) “L!’E)ﬂiﬂﬂuﬂTiLﬁ’illuTW‘IfﬂllﬂcluﬂTiﬂllﬂ‘l’iillﬂ;ij‘ﬂf QllﬂTﬂTiﬂ@ﬂhlﬂsll@QIﬂiﬁu

e

1 1 d‘ 1 = =} -7 =) %I (-7 v A
(803.30 g/kg) ganngui luldmsiaiu (764.70 gkg) BnnamsasuinamingaiinuaTidu
Mmindadiuvensaezdan uaznsalnslosin (19.80 tag 3.70 gke DM MUEIAL) VD4
yourad lunszmzgmudiniingui lildeasiasu (21.10 1ag 6.4 gkg DMAWERY) 1Az

a %’ 5 1 U g o U
ﬂ"lilﬁiﬂJ‘L!"lﬁ‘]ﬁ’iilﬂi’Jilﬂ‘Uﬂ"Iﬂu"IG]"Ia (23.70 18z 20.70 g/kg DM f4a191)

A 9y a 3 A o 3 @ Y o 9 I
MTNN 9 M5 ¥ eI NINIINFHIN MnHIAIE meumumflumiwuﬂwﬂpmgﬂﬂﬁ

(% Taquita)

9 A o
e we Ui esnain
1IN Y FAY g b\ CF 7 o 9
UliJLGIll‘l!TWG]ﬂ’iiJﬂ HANBHY NINUIANA YULFUUA

A1 pH 3.96 372 3.75 3.73
T1l5@u (g/kg DM) 43.00 49,00 45.00 45.00
WSC (g/kg DM) 12.00 15.00 24.00 13.00
1o lo NDF (g/kg DM) 712.00 726.00 705.00 623.00
iwolo ADF (g/kg DM) 470.00 488.00 461.00 392.00
nsnLanan (g/kg DM) 49.00 79.00 94.00 62.00
msnu ldaetimiings (%) 0.79 0.84 1.06 0.77

‘ﬁiﬂ: Bureenok, S. et al., “Effects of Napiergrass silages-treated with various additives on feed
intake, digestibility and rumen fermentation characteristics” (In: Proceedings of the
14" AAAP Congress, The Asian-Australasian Association of Animal Production
Societies, 22-28 August, Pingtung, Taiwan, 2010)

WUIHR: WSC = Vinami Ty lansaiiazanoii1d (Water soluble carbohydrate), NDF = 1010 liiazate

A g 4 Ay A g
Tuansazarefiiunaie (Neutral detergent fiber), ADF = 180 lof lsiazaneluaisazareniu

N39 (Acid detergent fiber)

919N1551097U YD Lukkannanukool et al. (2013: 153-159) 5184143101583 11
AminTumsmindrenndifnarh U5 ina Tsfusm (16.92%), Tuiiusn (3.06%) gani
LTI NAININATG (16,19 182 2.66% AWae) naziidelo NDF (46.28%) s1ni1nsd
yiAnansiasy naymsiasunIniaIa (47.81 18T 47.47% auaeL) Snmana Ty

winTumswinmenndilinasi il munsananan (48.04 gke ' DM) gana1n1sn i@y
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a3 ulumsnaingl811dn (34.33 gkg ' DM) ualinsaezdan nsa lnsileiin uaznsada
130 (23.68, 23.48 11z 10.99 g/kg ' DM awaa) a1n1nsi ldauasesulunmsvingle

1 (113199 10)

{ a g v g 5 Q‘l QJ
A1519% 10 ﬂ1'5161’1%11'5@511mﬂu1ﬁw11mmzmrwmmaiummmmmmmﬁﬁ (% 'JG]QLLﬁ)Q)

e feNAmn
AIVIN ] P P
lsi@utiasmain W vn Mniana

TUsausm (%) 19.03 16.92 16.19
Tusiusu %) 3.42 3.06 2.66
g0s NDF (%) 47.81 46.28 47.47
nsaLanan (gkg  DM) 34.33 48.04 48.89
NIA0LFAN (g/kg  DM) 31.22 23.68 16.06
nsa Inswlon (gkg  DM) 31.22 23.48 12.46
nsadaNnin (gkg ' DM) 54.75 10.99 0.00

EVhE Lukkananukool,-A., et al., “Effect of forage specics and additives.on quality of tropical

forage silage.” (J: Anim. Vet. Adv., 12, 2,2013), 153-159.

4 ay g
Wueme: NDF = 190 lofi luagareIuaisazaeniiuna1a (Neutral detergent fiber)

2.6 quizsn (Pineapple)

o AA a s A . J . o
dUl 50N INIPANT-AB Ananas comosus Linn. 197 Bromeliaceae 711259

I A g a o Y I~ 1 A v ~ =
!,‘]JuWGb‘aNQﬂ QQﬂﬁgil']m 90-100 HEUANNT fﬂﬁulW]ﬂﬂﬂﬂﬂ’]ﬂﬂl‘lﬂﬂﬁlﬁﬂ]uU]JJiJﬂ\‘]ﬂ'luiJLWILWfN
an A 9

A 9 1 ~ 3 = A 9 = 1 o 3
ﬂT]JGl‘]J‘WHfJ“Ij‘JJ muﬂmﬂwaﬂmﬂuﬂqﬂmmmmu waiﬂmmagiawammﬁamﬁm UAZRTUN

{ ) @ U a o {o o [ 1
(i 8) dmSuuvasnandulzsandiay lulsemealne uiailu 3 wa Ao mamiie laun

J =

o v Y =} [ Y a o
a1 manzIuesn l’lﬂ!!,'ﬂ JTYO UASTAT LASHIAASIUAN hliﬁ”l!,!,fl 1529UATTUS INBIY

a3 Y ' =
UaSI1W3 Wuau (37\1333 agAMUL, 2545)
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A7

Ha ulasn

wnuvize L&

A ' ' o
A9 8 dautlsznounien vesduizsa

A A Y] Y =2 A Y 2 Y . @
NV UTUTY, CT‘U‘]J%?G], ISTRIAN UM | ﬂiﬂj;]']ﬂll 2559, L"U'lﬂﬂllﬂfl]'lﬂ https://medthal.com/ﬁﬂﬂ%iﬂ/

2.6.1 aoumsamsnandulysalulsznalng
9 v

Tudl 25522557 WU iwanandulzsaagilsznim 3,529,980 15 wandnog

Uszuna 13,034,962 a1 Tae 11l 2557 Nunlinandaasrunalssmatlszuna 511,846 13
a c}’i U d' =1 v A :ﬁy ~ Y a
NaNanIINNIseme s 1,942,508 audlomeunuil 2556 Wun linanananaslssuiu
11.43% uaznanananadllszinar 11.22% ludl 2556 H1/5uanisadeenvesduilzsaan 1
duilese nazdudzianseilovanaedsousl 19.18%, 26.22% uay 6.61% A1Na1ay ual
¥ Y

YSunumsdeeenvosdulssaudanuiniszuna-12.76% (FuinnuAsH§NINITINEAST,

2558) (M54 11) 1INNTIINUVOL F1INIUATHENINTINEAT (2555) 51891U 1 e

=

L A o PR SN o = oy & A
‘W’Ll‘ﬂ‘1/11\‘1511‘?’]Gl$’JuﬂﬂﬂWHﬂﬂ@jﬂﬁUﬂ%ﬁﬂNWﬂﬂﬁﬂ Tﬂﬂi}wmwasuﬁuwuwﬂaﬂﬂizmm

U

9 ' 9 '
Ja A A AAA A

40,735 13 Yandadsgaruasvusinunlanilszuiar258,996 15 sandasivysinunian

U q ')

9 H Y
A A =

Uszanm 32,975 15 vagdswdamaaui)s diuidgniszuin 23213 15 Tagsauudafinui
o A A o &

Ygnduilzsalszunm 58% veanunmsilgndudesanilszma 91nn1358auved nTUNS

Maalszima (2555) T1euwanaadulesaaanieluilszmenlszana 70-80% vz aain

Tssnumlsgiuezus Inaaanigluilszmenlszanm 20-30%
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H 9 1
a3190 11 nunlumsign wanda nazidSunamsaseendulzsalulszmalneszning i

N.f. 2552-2557

52119 WA, 2552-2557

319013
2552 2553 2554 2555 2556 2557

wunldwaman(ls) 566,599 596,042 646331 631251 577911 511,846
HaNaA(A) 1,894,862 1,966,143 2,593,207 2,450,266 2,187,976 1,942,508

Funsaeon (AY)

Fulesaan 3,386 3,294 2,858 4,465 3,031 2,450
vhdlzsa 151,414 139,876 146771 143,578 141,711 104,556
fuilysanseiles 473279 . 484,623 -~ 610,696 | 574,921 555300 518,569
Fu1lyauia 273 516 455 249 331 373

o o a

~ o Y = A Y =2 3y
Nu: mummmwzmmimnm, ’sT‘iJ‘lJ%iﬂ, LUNDLUD 1 AN 2558, Hﬂﬂ\‘lulﬂiﬂﬂ www.doa.

go.th/hort/images/stories/statushort/hy2557/pineapple.pd

a A o
2.6.2 HawanuazisivasaInmsiilszalauesa
) a [ 9 (Y a I a
11l 2554 MalanTmanaaduiyiailszana 18 amuau amiu 70% wazvus Inn
I 1 { I [ % o
Wuwadalszum 30%- dauiaoazgailsgihiludulesansedlos irduilzsa uas
a [ d o 4 [ ?A’I
nansunaulzsadug lasdsumelnedilsuaulzsanseiloananaadseuna 34 159911
I ) Y U [ { Yo
Taguilsguiluduilgsaounmialszanar 120,0000% vagdulzsanlssulsemuaalszum
@ 1 ~ A3 o + 1 A A o A A
250,000 eu aauMasdluduilzsansedloswiashnaadulzsaunigalullszinalne Ao
dy A o 1] A o 4 ~ ~ a Y] +|
NuNdImIalszaruas TS uazmsinys Tasazd lssaumanduilesanseiloatlszum 5
[ 3’; 1 =) =~ = 1 dy I o a A 3’, = o
T599u aadu luuaaziezlpumaomariiidus uiuninuazlineuaasanall (d19nau
a { e % 4
IATHYNINITINBAT, 2558) (NN 9) UBNVINTUNTINNUVDY WILTAU uazAMY (2554: 399-
1 A [ 9 1 [ 9 1 A 9y 9 1 %
412) Senuuaasnndulzsavzilszneudisaluaian laus waen (A1uae a1
1 1 9. zil [ & = ’o’ Y [} d‘ 1
aruad) ununana (1d) vaziewile Tasduilzsanilanativnminiszana 1,754 n3y iy
9 = A [ 1 a
maulsguaresliiyvaolssuna 1,228 nSu/ma Tuaiun13s1sauved Ua1 (2547: 562-
1 A [} d' (% 9 T [}
581) e nebiasIn lssnumsulsgidulzsangnanoen laun dauis unu uaz
A a I (% 1 1 ] = A
waen TasAnilusasiaiunenadulzsa Ao wWaendszuie 29-34%, unudseuia 3.5-4.5%

uaznTIWAUTZIN 26-35%
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ludulesa (38.78%)

Y o
/ HaWaoy 1@ Auduilzsa (12.86%)

yndulzsn (7.77%)

duilesa 13 1aA

= a dy k) F)
B iaenfaiiaaudng
0910 159U

— > Huuudan

v v
Tiu AueDN \L

» uAuaUYIa
P 19
mnile luduilese \L
inudulzs aouuir waonduilzsatlu

d‘ A 9 o
AN 9 e doazNanaoe lannnszuumalsgldulesa
~ [ a a o 9 A Y ]
u: aauauan JuaTained o 8gseT, “nsldamrasnaznanaos lannduilzia
I o @ o o"cg dy a o o = o o
WU IMIFIUTVENAA D097 (518 UNANNIN5L1T) 2547, NDIDIMITEN )

v 4
ﬂiNﬂﬂﬁGl? NITNTIUNBATUASTVNTM, 2547)

4 V) o
2.6.3 oadlszneunNIATivoABIH AT Inanmsuls s dnizsa
A A Y (9 a’; =) dy = = 1
wnaen laain 159y uduiesaiulinnudugen 90% a1 pH og
' = J ' J v A o =
5eNI 3.2-3 4 uazlidsmnavesnii lulamsaeglunaaige ludivvesildondulzsansdl
Tstualszana 4.4% yniiTlsamlsganal 4.1% dauanvewaililsaussuna 5.4% unul
= A g’/ =Y =S 1 1 IS
Tsauilszuna 3.2% vaziAvmaesunanealtsua 1sAuegss1ing 3.74-6.44% UM3
v 4
] v @ ) o o o
do0 lauoa Inwuzilszunm 65-75% aaiumsiuasmasanmsulsgiduilzsaliiesdaiog
9 =\ a 1 Yo o o Y A Ao o Yo
Apalimsiaiusgemisane Inudaisiulidreiendadez lasuTasuzasuaiuniuy
ADINT (FUAT LAZABE, 2524: 76-85) FIIINNTIIBIIUVB FUU (2554) 518911731 Tagna T
= [ A o Y S 1 1
nasndulesannlssnulsgdidaguialssuna 10 - 12% A1 pH 84381319 3.2-3.4 M3
1 9 = =) ’.f d‘ 1 1A
doolavesInryuziszinm 65 - 74% uaziilSuahaainudiulvg Ae glasalszuiw
70% ngIadaiszaa 20% uazdgnlaailszauna 10% wyimaovesdulzsaain1saauns
= J A 1 o 2 Y R4 A
wilsgtasiiosdlszneumuniifuanaienu lvuegnunssuaunsuilsgl Wug nazdug

(15199 12 1ag 13)
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v & @ o
M310 12 eetlsznoumaniivew)donduilzsaninTssnunlsgil % Jaguita)

4
04A15zNOUMUAT (%)

" " 3 Y GRETETR
Tds@usan  lwiusaw welesw 19 NFE

4.80 1.9 25.5 4.5 63.3 Khajiarern and Khajiarern (1984)

3.74 3.81 12.72 3.99 7772 WIUAUAINT (2523)

6.44 1.84 13.96 6.81 52.95  IUATLATAML (2528: 213-233)

6.00 3.81 14.84 6.81 68.54 IUA LAY (2524: 76-85)

7 A Y1 .
Wieme: NFE = m3 1u'lainsangosldine (Nitrogen free extract)
~ 4 = [ [ 1 o 9
M13197 13 paalsznoumaniivasdudysaluaiunaien (% Iaguis)
4 U 1 @

o3Alsnou FIUAE) VOITUUZ5a

nmanil (%) nlasn AU AIa9 AU LIAIR!
ANV 85.80 84.90 85.90 88.60 84.50
T1ls@usau 440 4.10 5.40 3.20 3.60
Tusiusw 1.50 1.20 1.40 1.30 1.20
wolesu 8.10 11.60 13.40 8.90 4.70
NFE 81.10 77:70 72.20 82.80 86.30
iele NDF 72.90 61.20 53.10 73.10 85.50
iwely ADF 27.10 38:80 46,90 26.30 14.50
el ADL 12.10 17.10 20.40 12.20 5.80
1vag lad 1.70 1.90 2.80 0.70 0.60
iiiyag lad 10.40 15.20 17.60 11.50 5.20
d‘ 4 a 9 a a o [ [ o
N1 23N Az 301 (2538) 919 1A IUAT alN1F & oy uazl Sy USryanwal, “n1s

[ a ) @ J 1
ldyndudesadsuomsnerudmiulasaunluhunbassedes” (18910

av o v J v J 4
WaUIe5291 2542, nEvo ISR ) ﬂillﬂﬂﬁﬂ’] AIENTWINHATUASTHNIM,

2542)

o A Y . A A ] A
nneg: NFE = a5 1ulasafdos 1a41e (Nitrogen free extract), NDF = 180 1o liazareludisazaron

1Huna1e (Neutral detergent fiber), ADF = t#olei luazareluaisazarsiiunsa (Acid

detergent fiber), ADL = aniiuii lazangluansazarsnilunsa (Acid detergent lignin)
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9 A [ dy v J
2.6.4 ﬂ']'iGlGIfLﬁ'HLWa@i]']ﬂﬁ‘]_l‘]_lg'iﬂcl,uﬂ'ﬁlaﬂﬂﬁgn
v 9

9 A o dy v a3 A A 1 A A
mﬂ%mymaamﬂauﬂzmiuﬂ1'5mmammu‘wuﬂmu1ﬂ1uﬂqmgﬂymﬂimam

k4
v IA ES A

? X A o Yo oa v A A v
datnended Taawymasnndulzsariuaunsolddainuldnalunuuisaa Nyt Wio

v < 1 ¥ { ] @ sa 4
wrrann 1a ualuvrenun ldausalddatnulunvuivsaaldanaoa iiesarnlasn
Y] ~ I ~ dy o Y a [ = ] [ g’/ =X d
duilzsatianuilunsagauazinnuruganldinanmsningsdis Aaiunasnsdunuouew

= o A 9 A ] < A % 9 v A A
wasndulesa lunvunsui taznyvin msmnuausulasnduilzsaalrenisniimiluisn
d‘ [ A [ =1 dy = Y :7

azanigaluseavveunyains nlaendutlzsalnnuasug Tiaguiedilssuna 10-12%

I o A ] ' o A Y A A ) o A o =
LﬂuigﬂUﬂIINLWNWgE‘TiJ@E]ﬂ1§‘1/]1‘1/‘|‘]f‘ﬂllﬂ IﬂﬂW"]ﬁ‘V]L‘ViSﬂ%ﬁﬂJluﬂ’Ii‘lﬂiﬂ‘l/ﬂW‘]f“rTllﬂﬂ'JiiJ

A [ Y 1

dil [ 2’, =K 9 2 a [ a di 9 A
ANNFUTE U 60-70% ANUUIINDIUNTIANITATINTUAUNBDIWUIA QLN LU ‘ViilJuTVii’E]‘V\IN

Q

4 @ @ 1A I~ ) a
17 o150l Taguitsegnilsz wial 28-30% iHuamnminina (yadiauaing, 2523) 910
[ 1 AY Yo o 2 9
MITeNUUes Ussan tazame (2541) ssnui layunlasuluduil sedamoumunaae
= 1 a a a Y o v A a A
lutinansznudemansydula USuamsnuls anvazanveslnyu tazdilidszansnmw
A < ¥ o o 9 @ 9 9 J
msulasuemsilumimminga 14 IndiResnunis liuaaa d2un331891UU09 Paengkoum et
al. (2013:7-8) :109 M Inuun 8 sualaendulssasaunurhedinlusasidiu 90:10 uaz
Y o F T 9 4 1 9 ) 9
80:20 l@ imavihIndAn1sgoslavetise le NDF ganamilslaendnilzsansovhediaiie
] = A A ~ ' Ay Yo 9 = ' =
pd1ufed uazilsuiamen luile lulasnugandingui lasuvhadrniissediuden
1 = [ = 13 J ' Ay Yo =
IFURGINUNTT UV NTIAN LATADLY (2554:399-412) Tr1UIN N AT UIAING D
@ [ 9 A @ Y @ 0 A W a2 £ 1 9
nndulzsasaung muanyavndeluonsidau 1:10az 1:20 Taeldulsz@nsinisdos1a
ﬂlaﬁﬁquﬁ’q (63.97 410 62.15%) DUNTYINY (66.89 1102 63.85%) NFE (69.29 110% 65.39%)
1 Y H
iwole NDF (60.95 118y 56.94%) 1182 Insusoe lananua (68.58 1az 66.26%) gINNNGUN

2 Y Y a % Y A ! = A
UG YTNUANNAULUTINUIDY LAY (m1319N.14)



31

] I'd H i
M15190 14 duilszansnsdos 1@ Tnauz luunei 1aSunghananyauiudunldenduizsa

(% Taguita)

futszani ung i IS unahivanysy | waendulzsa

M3808 (%) 1:0 1:10 1:20
Taguis 56.29 63.97 62.15
uUNIIAY 60.12 66.89 63.85
Tisausam 53.17 54,73 52.32
NFE 63.51 69.29 65.39
o l6 NDF 52.95 60.95 56.94
o1y ADF 43.29 50.90 43.27
Tnwuzdesidiamua 58.07 68.58 66.26

~ ~ [ 4 = a a v Aa 4 1 9 A
NUT: WILIANU U U, FIIUA ﬂﬂimﬁiﬁ LAEIUIFIY \1']1IN€NG],’(,’{, “mﬂmﬁymaamm

duizsailuoniIneUVoILNG” (115E1UNUNBAS 39, 2554), 399-412.

2.7 uzayno (Papaya)
yzarnol¥eAINMans A0 Carica papaya- L. 33 Caricaceae  Family @na

. < A ; 1o ¥ a Aaa.a j 9 A A
Carica LﬂuWGBGlULaEN@, amuqqﬂizmm 5-10 A3 Nﬁﬂ‘]JiJﬁL"IIEJ’JLufJ"U’NGluiJﬁ"UTJ Nagnua

q

an

= X 9 A o o g alla ¥ o o <3| A o oA Y
midessduiaminniulsenmunigniesau dnnewui s sililunaasusiould (@na

,2524) (AN 10)

LHAR

A
LB

NN 10 FIuUTENOUANVBINL AL ND
A N A ) d Y 2 A Y =X Y
1w dsuw, dgnuzaznensmsialszlevi, ihdaiie 5 nsngian 2559, 1haelden

http://technicfarm.blogspot.com/2015/03/blog-post 86.html
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2.7.1 amumsaiminaauzaznelulszme'lneg

1 a g’l 'd‘ U U
Tugrnvewwandauzaznelulszma lnesiueghouau 8 vealan Tasnisilgn

v
=

yzazno luilszmealneludl 2550-2553 Aunilanuzaznonianualszuna 826,138 15 uag

Y
I '

Itwanaanavualszuna 1,042,778 du Aailuyanidszuna 15,296 auum (d3na, 2557)

U

(m15199 15)

1

N uazranaauzaznovoylsuma Inalusenanedl w.e 2550-2554

=h.
D)

4 &
ATNN 15 WU

P2
endudy  dWenlina . wande  wawands 13 (an) 3191 YanInanan

! (19 (19 (F) gugu . Idwa @ wmnn) @)
2550 104,968 72,554 195,377 1,861 2,693 9.00 1,758.39
2551 108,940 74,224 201,099 1,846 2,709 11.16 2,244.27
2552 110,797 75,876 | 206,762 - 1,866/ (“2725 11.42 2,361.23
2553 112,381 77,286 211,594 1,883 2,738 12.50 2,644.93
2554 59,604 29,508\ 227,946 5233 5916 . 27.58 6,286.75

{ an 2 [ a 9
‘ﬁiﬂ: aina 33%, yeasno W‘Uﬂ'J"IN‘I’i'NGl‘}'iﬂj"ll@Q!ﬂHﬂiﬂi, (ﬂ1§Naﬂﬁ°]$. NFUNNA: FIUNNY

NRINUAUUUNITINY, 2557)

3 = =
2.7.2 agntsgnaumaniiveslaenszagne
Y 9 1 <
nanaoglaninvzaznenisnalsgi-lann 1Uaen uagmaa itldenuzaznodl
2 [
ANVFU T 75.13%,  Tasaus sz 1.24%, weleswlseuna 1.72%, d5ua
@ 2 d ¥ Aa o

a5 Tulaasailszana 10%, Ysuianitmiananumlszinas9.13% uaziiiaasadsilssuia

7.49% (Vikas, 2014: 2277-8179) (M319% 16)



33

A s a A 1y Y
AT NN 16 9\3?]’1.]33ﬂ@ﬂﬂ?\ilﬂﬂﬂl@ﬂlﬂa@ﬂﬂgazﬂ@ (% 'J@'I‘QLL‘PN)

, . uraeiin
E]\‘Iﬂﬂﬁzﬂﬁm‘lﬂ"lﬂlﬂll
%) Vikas Fouzder et al. Munguti et al.
v (2014: 2277-8179) (1999: 88) (2006: 131-141)
T 75.13 92.20 94.90
it 3.23 11.44 15.44
Tusiusu - 3.68 1.80
Tlsausau 124 22.90 17.90
dolasan 1.72 12.20 19.40
ﬁwna‘ﬁy’wm 9.13 - -
M3 1 laase 10 v -
1 pH 423 . -

2.8 HZNI (Mango)
1 AaA a s A . Lo 7 . 3 A Axd
WEUWUFDINVIATAT AD Mangifera indica INF ~Anacardiaceae wWunsnuou
o A a = 1 @ 9 1 [] d' a
futialulszmadude nazuwsvais lldnlsymaluvasou nazauguuod Tan uziralinga
= o 9 @ 1 1 = 1 3 9 ]
I8lusemalnelivarewugaren s wgtasdeaads sgiaaimon i tazugiiaum
< 9 ' 3 9 ' Y a 9
sun Wudu sgirauilulinavmalvajtlgnldnnninvesiszmelne agn 1dTuaunali Tae
[l = Y 1 9 9 Y~ (] = %’ [ = (] [
wzindianud mmuaoaa mudaidelan mayzaasslinminmdeeguszum 260 N5y

(NFUAUATUMITINEAS, 2547) (NN 11)

A
b

NN 11 @IUYTLNOVANVDINL NI
e s, waldl, Whdadie 11 nsngiay 2559, 19198914910 hitp:/www.dnp.go.th/botany/

BFC/fruit.html


https://th.wikipedia.org/wiki/%E0%B8%8A%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%A7%E0%B8%B4%E0%B8%97%E0%B8%A2%E0%B8%B2%E0%B8%A8%E0%B8%B2%E0%B8%AA%E0%B8%95%E0%B8%A3%E0%B9%8C
https://th.wikipedia.org/wiki/Anacardiaceae
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2.8.1 amumsaimnaauzialulszme Ing

il 2552-2556 ﬁuﬁﬂgﬂmmméiw*jn 1,925,164-2,087,680 13 tazWananoy
FTNI 2,469,814-3,141,950 au Taeluil 2556 ﬁﬁuﬁﬂgmmﬁaﬂizmﬂ 2,087,680 15 uay
HanAATINRalTEm e 3,141,950 A diofenuil 2555 ﬁ?uﬁﬂgmﬁwﬁu 2.02% LaEHaNAN
i 5.24% (@MINNUATHINIMIINYAT, 2557) (3790 17)
M3 17 ‘ﬁfuﬁﬂqﬂ nanaa uazlSumnisdieenmandmaininuziisvesymainely

FeNINY WA, 2552-2556

FENINT WA 2552-2556

I1UN3
2552 2553 2554 2555 2556
ﬁuﬁﬂgﬂ (1) 1,925,164 1,944,051 2,019,980 2,046,280 2,087,680
HaNan (AU) 2,469,814 2,550,595 | 2,793,640° 2,985,530 3,141,950
wzNaavTeuBLYS (FY) 25,546 24,112 41,463 47,781 36,527
ULUIPULN (A1) 551 508 290 250 618
zuanseiles (Au) 19,311 18,421 22,053 26,030 30,456

A 0 w A v A A A g a a a
M dninauAsINIMNSINERS, Mz Mefinzilgn ety Handn nazwanadn
3 4 E) Y
a015 1 2552-2556, 110001 Aa1nn 2557, 19104 14910 www.doa.go.th/hort/

images/stories/strategyplanthort/strategymango.doc

4 =\ A []
2.8.2 odadsznoumuniveuldonuzuag
91NN551891U VDN Sompong and Pirote (2009: 371-378) 5189 U nannuzaiaei
[ Y = d‘ 1Y
TQuiatlszanm 20.10%, Tusausulszunas 4.68%, wolosmilszunas 10.10% taswaaany
v Y
52319 3,827 keal/g DM (13147 18) 481N Muhammad et al. (2013: 934-942) 5189144
J = A A 9 1 1 = 1 o A
panlsznoumaniveusumann laa1nuziamenuginnuuana 19y Tagldon
[l v J 4 ; 1 [
Wz WU Desi 1 115151 (1.94%) 150 To591 (4.53%) tazian (1.84%) sndnilasnuzaing
v P { 1
MERUFOU (A9 19) 1AZIINNITIIBNUYDY Ajilal et al (2007:1006-1011) 518911
4 1
laenuaalin T U(66-75%) TU5AU (1.76-2.05%) Tuaiu (2.16-2.66%) tielesau (3.28-
Y S Y J =\ A 1 = 1 o
7.40%) oI (1.16-3%) atiiu lanesndseneumaniveutaenuziralinanuuanaieiu
He99INANUIANA N BIaN M) T InAnaz glszmaniinisUgnuazmsdiianis

MIINEANT (Granfeldt et al., 1992:649-660; Palafox-Carlos et al., 2012:6-15)
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A J = A v v Y
AT NN 18 panlszneumanilveaaonusuag (%’J@]‘QLMQ)

( . FIUA N VDIV
panlsznoumanil (%) ” ; ” : ” A—
Lﬂﬁﬂﬂilzllflﬂ HAAUS U N Lﬂﬁﬂﬂll%ll’N‘Villﬂ
Taguis 20.10 23.88 18.27
Tdsausaw 4.68 4.19 5.27
olosw 10.10 30.84 9.02
Tusiusw 1.21 2.72 1.63
NFE 76.13 47.79 75.87
506 NDF 25.87 53.01 27.56
#5079 ADF 19.14 31.20 17.68
WAINUITIW (keal/g) 3,827 4,070 3,984

IEVhE Sompong, S. and P. Silman; “Nutritive value and/ nutrient digestibility of ensiled mango
byproducts” (Maejo International Journal of Science and Technology, no. 3,

2009), 371-378.
o A Y . A A ] A
Winoie: NFE = a3 1y laiainigonldite (Nitrogen free extract), NDE =18a 1o liazarsluaisazatei
una1e (Neutral detergent fiber), ADF = 1#olen liasarsluaisazareiitlunsa (Acid

detergent fiber)

I~ J = A 1 1 o @ Y
A1T19N 19 ’E]\'lﬂ‘]_]i$ﬂ’é)‘iJ‘i/]N!,ﬂiJ“ll’E)\Hﬂa@ﬂﬂJa‘iﬂJ’NﬁN’ﬁ'lfJ‘W‘Ll‘l; (%’Jﬁi}l!fl’i\‘l)

( \ CACTIIRTER YRR,

oAlsznoumanil (%)

Chaunsa Anwar ratol Langra Dusahri Desi
mméﬁyu 70.74 71.01 69.86 68.33 71.38
Tisausau 2.25 2.36 2.20 2.06 1.94
lousiusau 231 2.26 2.25 2.18 2.11
golosu 5.01 5.47 4.88 4.69 4.53
1t 2.59 2.31 221 1.98 1.84
NFE 87.84 87.60 88.86 89.09 89.58

nu: Muhammad, 1. et al., “Chemical Profiling of Different Mango Peel Varieties” (Pakistan

Journal of Nutrition, 12 (10), 2013), 934-942.

L4 A A .
nueya: NFE = mﬂullammmmﬂ"lmw (Nitrogen free extract)
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s UINUIY

q' = :’ % A Y
3.1 msnaaedii 1 fAnwpamwihwmiinonnasnwaldl
9
3.1.1 YUADUINTENAIDE19 TN A
o v 3 o ' A ¥ A A ]
mmsguiualesulaendulysa nlasnuzazne taznldenuzaie anlssnu

o w @ (% =

a o Y o U < o ] a o 1
gaamnssuuiim Tidila 1da Sendamiapuid Tasinisguinudiedisay 1 Alanfude
901 o ;’i gol g’z 9 9 U 1 ’é < I )
miinaa nuessmiaulaenmali laelsddenmnalsl 1.d9u do 1UndaY 2 @au 1N
Y ~ 9 Y d‘ @ g.ll o 9«: g‘/ A v A
TuazBoansoadirgrmunuIaiouenmneon vasnniininhnuilaonwa la'lwiing o, 6,

a 9

12, 18, 24, 30, 36, 42, 48, 60, 72 ta2, 84 ¥ 114 NYUNInesilseun 30°C

3.1.2 NQUMINAA0AAL NI INUAUNITNAADY

& g Y 1 o .
N5 NAR4ATILIR 1IN T NI FUANYI0L (Completely randomized
. U Y ' 2. o g
design: CRD) Tagnquminaaoslszneusis 3 ngun1snaaeds a2 3 $1 asae 11l
1 dl =} % 9] = %
NAUNINAEIN 1 Ae ihninnilaendulsa
=

! { % Y
NANNITNANDIN 2 ﬁ’f) NWﬂﬂJﬂinﬂLﬂﬁﬂﬂﬁJgﬁgﬂﬂ

1 = A % Y = 1
NANNITNANDNIN 30D UamAnNaenusu9

3.1.3 AN AR
= 1 I 1 Y A 1
1. Anpimanuilunsa-a1s (pH) Iagl#a3oq pH meter (34 AD31 EC/TDS)
(MANUIN V)
= aol gﬁ o g @ A 9
2. Anpf3uanimanariun (Total sugar content) Tagtivsinanlaenmaly
a Aaa [ @ Yy 9 A Aaa 9 [] a S 9 A . 1
1 adans meunfunIagai nIdudy 3 Haaans uduve 30 U7 AR50 Vortex mixer (F1
gﬁ Qy 9 A A Y Aad o w 1 v 1 A A
KMC-1300V) tazaaia 13 10-15 uiit e Ifguivigiiiiuas iharegamniasinmsganauuah
315 w1 Tuwimas 1A lag 309 Spectrophotometer (31 Libra  $22) 10118191 1a w1

MuamUTnananivua (mg/ml) (Ammar et al., 2013: 253-261) (NAHUIN U)

36
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a g}/ o 90' -7
3. Anw1fsInansauanannanua (Total lactic acid content) Tagii1vininulasn
Sld' ) 1 o f A 9 Y g’/ Y ] A d
e Ll Tueaauhmsiumisaeiaznousenudle ladiula ainiugadledisiiu
U a aa 1 o a aa J .
drula 2 Tadans (999190281101 100 Hadans uarMeailuean1au (Phenophtalein

o J
indicator) 1Uszana1 2 vea uagynms lamsaalteansazare Tudsy lansen lad (NaOH) AW

]
1A

4 o { o aan 4 o o
Wudu 0.1 uoiuea wntiuiintSuas NaoH Nl lumsihilgnse eviai Idnd i
9
P51ansananannarua (AOAC, 1990) (MARUIN )

= 2 dil a A SN Y a A a . . .
4. AnunfSunandegaunid laudunafiGensauanan (Lactic acid bacteria)

A ' a . . d%l S Y
LL‘lJﬂ‘V]LﬁEJﬂquEJI‘jUﬂ (Aerobic bacteria) Hagi¥0Iazdd@9 (Mold and Yeast) Tagn15a5291Y

9

A a ~ I (Y [ 9 ast < Y] di’ a A I AAA .
1FDYAUNI & 1UAIDE1991115AI87T Pour plate 1UNITHUFDIAUNTINTUFIA (Viable count)
a =\ ~ ~ Qddyl A I
Tagmsasi9nsing la ladune M MUz aNiTon 35431 Plate count 150 Colony count 13U
= g a A J 9 (] di’ == a ] di’
MIA319U5 e auNTslNA1061901115  larsluanGonsaLananas19iuFe Ty
9 9
91113 Lactobacillus MRS agar L1iafiisonquite 150na 529140 11011115 Nutrient agar 13951

= 4 @ 4
wazdaan319 U lue M3 Potato dextrose agar (Kozaki et al., 1992: 6-16) (NARUIN V)

3.1.4 MIAATIHAYONANIADA
o 9 WY A 4 : .
Iﬂﬂu1ﬂlﬂy,a17l"lﬂu1’llﬂi1$Wﬂ31mlﬂiﬂi’m (Amalysis of variance: ANOVA) 9113
1 4 o
LHANUNTNAAIUDUFUaN Tl (Completely randomized design: CRD) mmsfSeumeuniy
[l [ 1 A an 4 9 a 4
UANANTEHINANUNAY 1AYIT Duncan’s multiple range test (DMRT) Taals ldsunsuansizw

= @ v A aaa @ A d Jd o
Meunumiadon1s 191450 uNTa AN IZATANIFIU 95% (P<0.05) (WUATY, 2544)
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3.2 Mynaaedh 2 Anpwavesmsiiuiyauasndnlnaninlaglfuuaiisansauandnluii
winonldenwaldl
9

3.2.1 TUABUINTENAIDETNQAL

o v < @ I A 9 [ A

nmsquinudlediudaendnlnaraininnmisdenaenainlssay

a o 9 o [ [ = o [ A 9 Y
gadnnssu UiEn ladile $10a Santamgauys insdudendrn Inaldiivuia
9

Uszinm 3-5 wudmas vntuldendn Tnaszgnninangunisnaasuazda liuiv
A ) 1 9 . A N o J a o
e ldogluan1az1501019 (Anacrobic condition) lugeninuaazgeazussy 3 Alaniu

arenegnitlaldluiui o, 7, 14 az 21 Fu

322 ﬂfjllﬂ1§"1/]ﬂa’é]\‘1!,!a$ﬂ1§’)'l\1lmuﬂﬁ1/]ﬂﬁf]\1
g.ll g 1 4
mimammqﬁ”lﬁ"muwumﬁmamgmuquﬁwm (Completely randomized
1 . 2(: % 1 g
design: CRD) Tﬂﬂﬂqumimamﬂixﬂauﬁ'ﬁﬂ 5 NENNINAREL ag 3 51 faa 11l
1 A A A 9 o A 1 a ¥ o
NAUNITINAANN 1 D L"]Jﬁf]ﬂ"ll1’)1Wﬂ1’illﬂ‘1/‘lu1ulﬁhu1ﬂwﬂ
9

1 = A A 9 ” A a A o
NYUNITNATDIN 2 A1 Lﬂﬁf]ﬂ"llTJIWﬂ’Hllﬂ‘ﬂlﬁlJuTﬁi]ﬂiﬂﬂlﬁﬂﬁﬂﬂﬁﬂﬂ%ﬁﬂ

oe

v

' A A A 9 o A a A
NRUNIINAADIN 3 Ao L'ﬂﬁﬂﬂ"llTJT‘Wﬂﬂi]ﬂﬂmuuWﬂiJﬂﬁﬂﬂlﬂﬁﬂﬂiJ%ﬁ%ﬂf]

{1

oe

o

1 dl A = 9 v o Aa A ]
NQUNITNAADIN 4 AD Lﬂﬁﬂﬂ‘llTﬂWﬂﬂllﬂﬂmuuWﬁiJﬂﬁ]1ﬂlﬂﬁﬂﬂM33J’N
1 A A A 9 v A a 3
NYUNITNAADIN.S O L'ﬂ'ﬁﬂﬂ"ll131W@W3Jﬂ‘ﬂmuﬂ1ﬂu1ﬁ1ﬁ
1 { a 3 @ 1 1 {
Iﬂﬂﬂ@hﬂﬁ‘ﬂﬂﬁ@ﬁﬁ 2, 3 AL 43S@UUINUN 1% MUNTUNITNAAD !Lﬂ%ﬂQMﬂWﬁﬂﬂaﬂﬂﬁ 5

Y
WAUNINUING 1%

A Ao =
3.2.3 AINNISANEA
a A 9 @ ax v J
1. msdsziugamuninmenwvodtaonun Tnaniin amdsveansuiladad
o a A = dy A ] 1 9 a Y]
Tagviimsdsziiu nau T ienwnin taza1 pH AdenseaEanled (MANUIN V)
=2 1 I 1 A 9 o
2. anvimanudunsa-a1e (pH) veuddsninInaninuazveuriallu
nizinzgn Taeldin5e9 pH meter (4 AD31 EC/TDS) (MARUIN V)
4 o
3. #Anwieealsyneumaund (Chemical composition) ﬂlﬂﬁlﬂﬁﬂﬂsﬁlnTWﬂmJﬂ
Y zil 9 =) @ (% A 9 A A 1
1aun anudu o1 Tsausiun Tusiusiu nasnusiw wazielesiu laun welen luazanelu
o 4 { [} {
d15aza18Muna1e (Neutral detergent fiber : NDF) 8o loh liazareluansazarenilunga
Aa a 4 1 { g
(Acid detergent fiber: ADF) ttazaniiuf liazaeluesazaroMilunsa (Acid detergent lignin:

ADL) titeri lfuanuaag Taa (Cellulose) f1urmlaa1n %ADF-%ADL, 1gitrag lad
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(Hemicellulose) 1129118910 %NDF-%ADF 1182 NDS (Neutral detergent soluble) faoa'ld
910 100-%NDF 91335115089 AOAC (1990)
= = Y 9 ] Y g’/ .
4. AnpdSuannududuvesnsa lvsiussme lanavua (Total volatile fatty
acid: TVFA) a1135v04 Brigg et al. (1957: 674-690) lagldilaand i Inaninimiums
] ~ o . Y < Z‘, o
punINgmgll 60-65 °C Tagnldend 1 Tnafiiumsovazgnilulidvuiambn a1niiuii
@ ] A 9 A y Y < o ] ] 9 a I
dedranlaandn Inanmumsiulnivinadn ldvimsuvdesaramatia in vitro 11luman
< g’/ o @ ] [ ] ~ & o Y A A a3
24 3119 MU UINAIBE 1 HAILNgas T 2497 TNa W11 UKABN 4,400 59U/1H 11
1 = aa o 9(; Q'J
nat 12w udihimsgadisazaredanlaliveg 1 daaans sinsazatgluiinau
=Y Aa Aaa 1 [] a 4
511035 99 adans ldaslunaondos (Kjehdal fask) Langaiaoosud (Methyl orange
I a v Al Aa =N
indicator) Uszu194 5 vea (anazawnmﬂu%mﬁaﬁu) LazunsaganIsn (H,80,) 151105
a aa A = A 3 9 F% = 3 A g o <
1 Hadans (ansazangazilasuanmuaswuauuautlasuduasumiat) niushnsnau
o ] o % a o 15 { <
A106199 U InaI 1IN NS H,S0, udvhimainuasazaen Iavinnisnauaszuim 150
Aa aa g = o = ¥ . .
Hagans Mndunealueanal (Phenophtalein indicator) Uszunas 10 waa asluaisazaie
Ay v < Y o Y Y 9 I = a
nldnmsnauudaiins lasninaas NaOH Anuauti 0,04 uosuon 1udIAga
{ <3 1 ) =Y 19 Y o ann 4
(msazaon)dsunnaladludrunoon) aatiuinys 1as NaoH nlFlunisigaser e
o 1 AYY o Y 9 @ ¥ &
e ldndamdsam iyt uvesnse lusinsewis 1anarue (mg/l) (MANUIN V)
=2 Yy 9 =\ ax
5. Anwiffnaniduduvedioy Tudio TuIas@u (NH,-N) 1135909 Bremner

A

9 9 oA Y A o
and Keeney (1965: 485-495) Taglsilaondnalwaninidumsounisnguugi 60-65 °C
a9 A ! Yyt < rew o A 9 A
Tagnlasnd Inansuniseuzgaiiulniiuimnmaidn anunalseaasndin Inanmiuns
! Y <3 o o Y] a . 3 @ o o ' o
nldtvnaan liinisugdesasemaila in viro 1waa 24 % Tas 31010081914

oA 3 o ) A A S 3 a2 Y o

Uudosd 24 1 Tue Tihmatumiesn 4400 seuaniifwaar 12 i udrihnsga

' ~ A aa o i @ A aa 1 1
amsazaediulailinigs 1 Jaaans Mnmsazatelusinau 99 daaans laaslunasadoy
a J = A Aaa
(Kjeldah! flask) udau Imdenlaasen lod (NaOH) 35% U5u1ar 50 Hadans (ensazarony
= = I = A o 1 3’; o 3’; 1] [l =1 [ a
nasunndladummraosdigu) 11nUUNININANAIE NN UNHAIINNITIAN 35% NaOH
o <3 1 A aa 1 a a J
mmanumsazaedrsviaglsuy vine 250 Jadans Taeluviagisuyeziasdounnmes
1 ) a a aa o < 1 < 1
SWAUNTAVOIN 4% U511 25 Haaans Taghmanudisazateh ldnnnszurumsnauld
1A a a J1 [ a a aa {

Tuaagisuyniiasdudnmessaununsauein 4% sz 200 Hadans (ensazareh lay
fvrooula) udrims lawmsnasazateh ladrensaganisn (H,50,) Aududu 0.01

s = a = a A ' 8 1 v =
HUDIUDA éﬂuﬂﬁﬂqﬂq@] (ﬁ"]ﬁagﬁ']f]ﬂglﬂafluﬁ]']ﬂﬁmlﬂ?ﬂ@uiﬁlﬂu@’%ﬂwjujﬂ) ﬁ]ﬂiJ‘LA‘VIﬂ‘iETiJMi
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1,80, nldlunisimilgaser metharnldaudmuamlsnauanududuvesonTuie
TuTasou (mg%) (MARUIN V)
= [] 9 a [ v 4
6. Anwianuamnsalumsdosla Usuunandaundazdu uazavamaainig
niinges Uz in vitro
1. M5 ONAI98190111INAADI 1Fd M UNITNAADY in vitro VTTY
% ] [ Y a Aaa Y a a A Y a
PIMIAI0819 0.5 51 asluvrauiIvuIa 50 Hadans udrtlagneranazhogimionldaiin
udriudreungungl 39°C neuNvzIANENTAZA 1Y UNAININNTZINIZJINUDE N0 |
%2134 AIUITNITUI Sommart et al. (2000: 1084-1093) (NIARLIN V)
9 @ 1 <
2. MSASONAITAZETIMITUNIINAADY in viro 1AENITFUINY
o v =]
YOUNAININNTLINIZFIUU (Rumen fluid) 11075 qUINDUBUHANINNTZWIZFIUYRI TAUY
o L4 { o (% ' v I~ =
wug laa lai S iFowwagsaniu 2 é1 nowIdermisdalasegguinuulsuias 1500
a aa @ o T 1 { a < 4
Haaans/en udvziimsnsesdmmunvneunaznssyaslunszannuniuiou e
[ a o o o Y] 14 1 {
Snurgungiiszana 397C naziuilwannmsazansiviles uazuisigedon 131y
Y Aa oA 1 (24 4 4 9
Wolfianms Taslimsdaseunanistowleesn laa (co)irllluganaaosszuy in vitro
§ g 1 a 2 o
aaeana torfuns laeonamu (0,) vennasazaleiazaiuANgMYnN 39°C U Hot
[ £ N A aa < =
plate stirrer 839 ML 1F I3 9du119 60 Nanaas lunisinuaisazatenaniSuiag 40
a aa ' @ J 4 '
Haddas (@rumaudisazaelidines A uY I a19INN sZIWIE U 1a) 1N0A181T3a999
Y AA o 1 1 @ o =\ a (94
uAINTAI081901MIINAARILANATIN UAINTITenIINAa0d laglin1siAuund

J I Y, Il o Y e 1 Aa Y o 4
mﬁmu"lﬂaaﬂ"lcmslunﬂbuu@1auagmﬂmamuazmmmmamwmﬁlﬁﬁlumwumqu Lﬁf]

2 o a4 ) Y .
NUFNEIQUKYNT 39°C Tugounniou (Hot air oven) (AANUAN V)

3.2.4 MIUATILHAOYANNADA
o { a 4 . .
Tagridoyai launins1zvin1um 51591 (Amalysis of variance: ANOVA) A3
1 4 o
HANUNTNARIUDUFUANLY T (Completely randomized design: CRD) mmslseuneuniy
1 [ 1 = as . X a 4
UANANTEHINANNA 1A8TD Duncan’s multiple range test (DMRT) gy 11sunsuinsiev

[

= o v A aaa A 4 J o
W]EJUﬂll“Vi’LNﬁﬂﬂ"liclﬂgﬁﬂiLLﬂﬂJ‘VINﬁﬂﬂﬂigﬂﬂﬂ'ﬂﬂﬂfﬂwu 95% (P<0.05) (WUNYY, 2544)
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3.3 Manaaedn 3 AnwwaveulasndInaniinasiSanamisnula msdesldlnsus uay
anssauzmsvsAvlaluunzgnra

3.3.1 WTeudainaand

v

4 v A 9

9J v dy A 4 sid'd % Y] d‘
Tﬂﬂlmwzwu‘gqﬂwau (WULNDY x UDT) WA NUUITUNAUTUAUIRAY 14 = 1.08
@ 9

Alansy 81y 3-4 Aoy 311U 9 A7 TaginnisnieneIsunzNNAInoUIEINITNAaeY Tuns

g’/ g U 4
mamﬂﬁqﬁammumﬁmaamuuquﬁuugm (Completely randomized design: CRD) Tag

Y 4
o Y

1 dl A A 9 v A A A [
NAUMINAALIN 2 Ao aontn Inaninnmuniminnnulaendulssa
Y

1 ~ A A 9 @ d' a °
NRUNITNAADIN 370 L‘]J?I'E]ﬂ"ll131Wﬂ1’illﬂ‘1/]muﬂ'lﬂu1ﬁ1ﬁ

' { a 901 £Y ! { a 90’
Iﬂﬂﬂﬁﬂm'ﬁ‘ﬂﬂa@ﬁ‘ﬁ 2 SANUINUN 1% Llﬁgﬂ@‘ﬂﬂ'ﬁﬂ@aﬂ\?ﬁ 3 ANNINUINTG 1%

332 1658UNTNAGDY
= o U 3 o ' A o A 9
1. M3wseup¥13 Mntagquinudledalaenduilzsa uazlasndnTnanin
A o 9 o v o @ o o 9 Y
Tssnugaamnssu U3En hmfla fada-sandamanuys simsdumaeninina ldtivue
a g’l 9 [y 1 a aol Y]
Uszana 3-4 wudwas niunlaondninelzgnvingupqunisnaasy (aiminnlaen
@ = @ 9 1 4 Y 9 .
duilzsa 1% wazniniiaia 1%) nagealiwimie Iedlnaniag15e1n1# (Anacrobic
.. Y 1 a o = 7 o A o U 9 9y
condition) Tugarinu@azgIae 35y 30 A lansy Waldluiun 1471 davermsvules
S o 3 { A o
o maliad 3o NI Ta)sfu 14% UTENFN 991-14) (MANLIN.)

v J

1% [ A 9 Z . . Y Yo
2. 5208151507 N 0NN 13NAADS-(Preliminary period) dainnAlaz 1A5 L
o 1 1 I~} { [
ndend1n Tnanina N gun1T A0 e 1ANN (4d libium) W o1v15TUTUAZ 1.5% V03
scl @ 1 Y ] @ [ v Y I [
Winunzuaagduazung gy I8 uraaadiag 200 niu/ma Wunar 7 7u
o 1 [ 4 [
3. 320¥NAA04 (Experimental period) M1M3gudaInNUNUNITNAROILUFY
4 Y [ I 1 A [ 4
awugal Taen1s e msutivesnilu 2 2910179 08.00 1ag 15.00 u. Tasdainaanaz
@ o 1 [~ { [ g o 1
1asulaond 1 Inaniinoe AN (4d libium) 1o 1vsduiuay 1.5% voqunminunsuaas
(% Ya 3ol Yo 9 [ o % o t:y v o v A
a1 Tnuiheaeanaa lasuranaaiuag 200 nSu/ma Tagyinmsaoedaiiuunendaunen
=\ z&l o dy [ 1 I Y] dy
TuTsaGounuusniu Tagyins@es 52 Tu ueenilu 2 szee aall

~ v o d .. . < i
szezh 1 Ao Mslsudainounanod (Preliminary period) Wuan 7 9w

=
fl
A A A 0 . . <3| v

FTYLN 2 AD LTUNINTNAND (Experimental period) dunan 45 1
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A Ao =
3.3.3 @4NMIMSANEI
= s a . . Aq v
1. Anvr0eAlszneumanil (Chemical composition) Vo115 N 1% lunsnaang
Y Ay 9 = L] [ A Y A = ]
uazya laun anudu i TdsAusu Tvdusin wasausw vaziwelosau 1aun welen i
. C o .
azangluasazaneMiunais (Neutral detergent fiber : NDF) t#olof liazansluaisazaion
I a a { ] )
11UN3A (Acid detergent fiber: ADF) wazaniunliazarsluesazareniunsa (Acid
detergent lignin: ADL) Lﬁaﬁﬂﬂﬁmammmaqhﬁ (Cellulose) aunalaan %ADF-%ADL,
ERL aq Taa (Hemicellulose) fl 19 16910 %NDF-%ADF 1tag NDS (Neutral detergent
soluble) A28 14917 100-%NDE. M1135015993 AOAC (1990)
= A A . an
2. Anwnfinmgiselulaswulunszidea (Blood urea nitrogen: BUN) mu35404
Mackey and Mackey (1972: 295) Tﬂﬁlﬁmﬁ@,ﬂﬁﬁﬁhﬁcﬁﬁaﬂu screw cap tube YU 16x125
a a a Q o %’ o 1 1 9(:
fiaawas Uarh Screw cap tube WarylwdnAy 11 ldulwiuRaauau’s Wi sy lus1ei
I A o w [l 1w A ~ 1 ] 9 A
wulszuna 5 1N degNIaIianisgananuain 540 luuns o1 lagluniod
Spectrophotometer (U Libra $22) tWatied laundunamilsumgseluTasnulunszidon
(MANUIN V)
= =3 =3 as
3. AnwfSunaingladlunsziaen (Blood Glucose) 93T Glucose (GO) Assay
Y
kit enzymatic method Tﬂﬂﬁmﬁ@,ﬂmiaxmﬂmmaﬂuﬁaaﬂmam INUUAN Assay reagent
Y 1
Y5113 2 Tadans nazpaulmannu 1101 UN151A N Assay reagent 1HYAOANARDIDU

a

Y I~ v £ Y o <3| =) o aaa
snriuriasanaaodn 1.udIne dngamgll 37°C iWlunal 3017 taziimsvgalgnsenlae
a v a a 9 Y J A aa Y 9 o
MIANNIAFANITN(H,SO,) ANWNTY 12 Wosuea YTuias 2 daaaas wan iy uas
o w [] [ 1 { 1 1 Y 4 1
ihdredaniaaintagananuasn 54041 luwns 01ua1laeldia0e Spectrophotometer (71
. 4 o 1 ) ¥ o
Libra $22) tieihani lauidnnamilsuanglealunsziaen (aanuan )
a 91?;’.: . s 3 @

4. AneSunamanu landwe (Feed intake; FT) Taodaiminsmmenisdu

! Y @ Y v W e,
prsneneu IMuazraslio s luiuaaluynass (manuan v)

v 4 '

5. dnwraussouzmissyanla Tasmssailminunzynadlutunewdn

nAADILAZ NN 15 TuveINInaaed et laumuiumoasimsniy@aula Usuiw
a 1 ’OI v v 2 a 1 a 1 % .
mM3nulaae1ningl (% BW) wazdSuiamsauldnemunueanaeiu (gkgBW'™)
(MARUIN V)
= [ a £ [l 1 <] v I3 o g

6. Anpduszanimsdos’la lnvuz Taeguinuyadaiiusiuan 4 aia gnq 15
@ o ] @ ] e @ 3 @ e 4 o a
Tu msinudledenieay 3 Tu nazdaiminyaunznanue e lims g

4
ﬁﬂJ‘].]igﬁVI‘ﬁﬂﬁfJﬂlelmﬂ%ug (MAKNUIN V)



43

1 a3 I o g
7. Anwnfinalulasouvewme Taeguinudaazitlusiuau 4 asegag 15
@ 0 3 o i ? [ ) g 1 <
TUManudIegNnTag 3 T msaafsunadaanzunesnauanazguinuiaaie

sz 20% o Iz imasua luTasou (Manuan v)

3.3.4 M3IATIZHTRYaN AR
° $ a 4
Tagihdeyan lauinsizrinunisisiu (Amalysis of variance: ANOVA) a1
1 4 o
HAUNTNAAIUDUFUANY T (Completely randomized design: CRD) mmslseuneuniu
1 U U d' ag [ 9 a 4
UANANTEHI ARG 1A8IT Duncan’s multiple range test (DMRT) laals ldsunsuansiz

= Y v A 9 aaa % A )
L'V]EJ'Uﬂ'UTiuQﬁ'ﬁ]ﬂ'lﬁGl“]fIiJﬁLLﬂﬁﬂJVl'l\?ﬁﬂ@]ﬂi%ﬂﬂﬂ')'lﬁl“]f@ﬂu 95% (P<0.05) (WUNYY, 2544)
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q' =® :’ LY A YV
4.1 manaaesii 1 fAnwpamwihwmiinonnasnwaldl
4.1.1 Psmnauanizensatandn (Lactic acid bacteria count)
= 1 A A a %’ v A Y 1
1AMIANYT NUM YsuauuaiiEensavandnveaimiinainnaonna lal luue

% a

1 1 % 1 % o =) 9(; %
azNAUNTNARIlANULANANNUBd N TNBd A NIada (P<0.05) Tagtvinainulaen

o

A A A A a ! % Y A 1
duilzsatilsumvewuaiiensaanangeniniwainonildensaldlungunisnaaes
auq (P<0.01) N3zozaImiin 30, 36 Lay 42 ¥ 1ua WAURNINY 9.22, 9.70 uaz 9.84 Logl0

o w A A =] % v = o v O
cfu/ml MUAIAY (MNA 12 18815199 20) Fahuunanalasndulzse szeznaming Tug
{ { o 3 a ' aana o @ a < 1
71 30 gz il umsiafwsw s e lunsguaums iiynmin Idina &5 23 u

=

~ A A a o = a v v ~
mszlfsmnaveuANEgnsaanangl BNNINUANE INTALAARNTLEZIAMNNT TN 30
[ ] ~ I a a ] < A dy 1Y a ~ Al
daogluszozimaanniss iy laegnuauh lusgeziions1mswsyaznige waaiee
A o Y 1 < h . ] I 2
g dsemsazgnii llldossannuazinai5 1 (0% Logarithmic phase) 08149 15na10101
) A Y 1 ~ P w J) AP ' oA &
winnnuldenkalfudagngumsnaaesdili naiuaiisonsauanfanuiueg waoLiod 1
Y ~4 [ v g [l =\ a A = o Y == a
uaaaliiunszurunis i ullearsidseans aw e lduuanSensananan
a a " v W a Jd Aa 4 1 ’4 4 a a
oI Ay Tatazuandun ugauns sxtao U Jumsgesasihaiamo s yiau Ia
9 9 [ a Aa A 1 o
18 aeandoanuMsAnEIveY Y18a1 Az DUNT (2555) SITUITILIUVOILUANTINTALLA
A A 49! ] [ A LT~ [ Y~ 1 ~ Aa A = g’/
aaaNgaIuodwaotiosuaas Imn nnszuaumsniniu Tdedrelidsz@nsaim dans
a A A and = y A2 ' A 1w A A A
133NUNTADUNIT NI DNITALAAANNILHLU IUUNNUYHBEIADILDUFUN U 111999 1ALLANIT &
a a I a 1 a a
nIauananIzasunsatananiunaraneeninluszniemsws gy lanazuuaiitonsaua
a Y=t 1 d' a3 9 1 = [ =1
aandalinnuamnsalumsnuaeanzMiuniald ww@ernunsseauves 1yal uay
a 1 =Y ISW= a So’ v A I A
% (2550: 62-77) TeuNUsnanuaisenananluiiviindiniwainwa laduds i
=) 1 ﬁol (-7} % %3 gj 4 -7
puafiEeuananganInihmindnmandnlunnszezamin Bnnuieszeznaivmin
A 1 = -~ A a a da ;A 2 X o @ T W
wivvumsasundasvestsuamuaniseuanann U IR NYUHAINT UL DIFUAY T
[ 1 ¥ 1 ’.f Y] gj a
AIUMITIBNUVDI 1 1a (2554: 85-98) e NwouuaNieNwy luNsHITnITu19Aa

@ @ a ak I g a A oA g 4 ' 1
NWﬂULﬂ‘H?@IQﬂU@nN‘ﬁﬁﬁM%’]@]“BQﬁ'\]uiflﬂlﬂuLGD"EJLL‘UFW]!ﬁfJGluﬂquﬂlﬂl‘lﬂﬁgiﬂwuuagsﬁjﬂﬁﬂ

9 '
A v v A

1 a v o aO’ o
ﬂﬁEJ’E]EJﬁaWEJ’E]HﬂdiEJ’MQ’E]ﬂﬂ ENLWN‘]_GNTEH‘EW‘I’Eﬂﬂﬁclﬁ!ﬂUHWﬁNﬂ%’)ﬂw\l
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¥ . A .
- == minnnaendudesa

Ed
(XXX N mwmmmﬂﬁﬂﬂma:ﬂﬂ

0 6 12 18

24 30 36 42 48

3282MND (1 T19)

60 72 84

LY A '
iminanuldenugaing

1 = % Q
A 12 s v TS nauuani ensataadauogiiiviinm denwna laf

; X 7
m1319% 20 YsnawuaiGensavanaanvestiminiasnmald (Logl0 cfuml)

32NN Wi
(31 T39) waendulysa - Waenuzasne | rlaenuziing SEM - Prvalue
0 5.92" 5.98" 566" 0.02 0.01
6 5.94 6.00 6.00 0.01 0.25
12 6.00" 6.07" 572" 0.01 0.01
18 6.22" 617" 517" 0.01 <0.01
24 7.92° 7.87" 657" 0.02 <0.01
30 9.22°" 8.78" 8.50° 0.02 <0.01
36 9.70" 9.54° 8.92° 0.02 <0.01
42 9.84" 9.66" 9.00° 0.02 0.01
48 9.79° 10.25" 9.02° <0.01 <0.01
60 10.01° 9.91" 9.03° 0.02 0.01
72 9.83" 9.70" 8.88" 0.03 0.01
84 9.49" 9.75" 8.73° 0.03 <0.01

e ** onvsnuanannumelutuueuReInuaaINliaNuuanalnued 1 iisd1Aysan19ana

(P<0.01), SEM = ANdey uias g Iud 1M UAUNA8V0IA10819 (Standard error of the mean)
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Y Y
4.1.2 Ysnanimanivive (Total sugar content)
= 1 g g’/ g Y A 1 1
1InMsAnE1 wu Wsuanhmaniuavesinainnnnladenwald luudagngu
1 % ) [*%3 o 5 an 90} [*%3 U

mMinaasslinnuuananuedltsdnyneada (P<0.05) Tasihminonndenduilzsa

% ] % g’/ o 1 < o
waziminInldenuzazneliifS uainaaninueand 12998193 1ATIIUDITLEZIIANIIN
{ Y 1 1 % o % 1 1 g %
718 uag 24 $21u9 UAUNINY 2.58 1ag 3.41 (mg/ml) MUAIRY LaNVIIMINIAlaen

] S A %’ = v J % v A o ’;
wzunUfSTmanihanunde lunszurumsningenIniminnnaendulzsanaziin
wiinonlaenuzazne HAUNINY 20.52, 207 1Az 1.94 (mg/ml) MNEIRY (M IWA 13 1ay
M13197 21) e1ariounnnlasnuz il aaIia lumssugureuuANG N IF AN TUUIN
HazyiaLNTNAY 1FU Staphylococcus aureus, Basillus subtilis 10% Escherichia coli (Abdullah

Y

etal., 2012: 1534-1542) WonanHgalin1sssauNaIsananilaenuziiailszansamly

@ ;’j g == a = Y dyd o Y ’é o A
MIduguFoLUANTY (3013 e AU, 2558: 938-945) Alaima M 1 I INlden

] ==Y dy A A a a A 1 a 901 Y =)
uzuNNT v ursLUANTanTaLanAAuazIIANGengUMD T3 Ua luilminanlaen

1 o ' %,1 Y A (2 = = g’; % @ A 1 =
wziemnnvinndaenduly satazilaonuzazne annuihninnaenuz Ul

a S

2 v 1R o g YA 2 A o ,
ﬂ?mmmmmimu‘wﬁmm ﬂﬁﬂWiﬂNﬂ%N1ﬂ!uWl1ﬁﬂﬁlﬁﬁf)1Uﬂ§3U3uﬂTi“rilIﬂ’fNﬂ’N Tﬂﬁl

U u

A

3 A o Y I 1 v A A 3
ﬂ?mmmma‘ﬂmmaﬂcluﬂizuaumi‘ﬁummﬂﬂ‘ﬁmuaﬂuﬂizuaum’iﬁuﬂﬂJﬂ’immmma

a N J

1HiBINeADAINADINS IUMTALHUNINTTUAIIY YBSTAUNTS FIAOAARDINDNITIIB

[\ vy y v a 2 o =
Y04 FU (2543) o NgaunITe hnhuaingn i lidummhaaiisaunuaiiGonsa

P
a J 1A

a - J d v tg 4 a 3
Lafaaa L%’f)ﬁW uaz%ﬂaﬂmzﬁaﬁzﬂznamuﬂmwuu Lﬁmmmﬂgaumﬂmam%Wmma
I 1 4 1 9 [ a a o & a A
Lﬂmmmmﬁuau uazLmaﬂﬂmmummumﬁmiiymuiﬁ muumiaﬂawmgaumﬂiu
2 v A I 3 A A [ ] o w A A o 3 v A a
mmmmmwu,ﬂuwammnﬂ?mmmmamagamwmﬂ HBMNIUNUVUIHUNFINTINNIAY

%’ =~ a ~ J A 1 = 1 = 1 9
mﬂmmmzmﬁmmmmgaumfmqma’aummumwmmmmmimewammmsﬂmmi

a s J

YBITIUIUYAUNTS 1 UIALINUNITIIEITHYBY TUNYR UATANL (2550 271-274) 5189147

v o w

%’ v g == a Y~ =) [ o Aa 1
aataluasonisvesuanGensauanan uazduutitediAaydnodailaninano
Y
M3 AY TaveuuaANTenITALANAN DNNINITIIGIIUVDL 0AYY (2546) T1891UI
[ o 901 901 @ 4 901 I 1 @
naaInmsniindSuanihealuiminezanas iissmiaadlumae s tagnainu
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60.00 v . " .
- e irinnnlaendullyse

50.00

(mg/ml)

v
o000 e tMNINIARNUZAZND
¥ T
40.00 mdnnnnldenuziig

30.00

2000 | N
.'
10.00 A AR

L]
0.00 - -'O—I"H‘Q-.".—-o-.—u

v

Y
1MaNInNe

SIEFVRLT!

0 6 12 18 24 30 36 42 48 60 72 &4

szoznaInln (¥ 1u9)

' 9 Y 9
2 13 ns v TdufSunaihmanavuatssriviinalasnnalsd

H 9 v Y
M1319% 21 Ysnanihaananuavesimingdensa 1l (mg/ml)

32NN vivin
(31 T39) wlaenduilzsa . wasnugazne  wlaenuziiag SEM - Prvalue
0 22.66° 19.20° 50.97° 001  <0.01
6 8.67° 13.69" 44.89" 0.01 <0.01
12 5.14° 13.77° 40.24° <0.00  <0.01
18 2.58" 8.80° 40.06" 0.01 <0.01
24 2.95" 3.41° 35.11° 001  <0.01
30 2.96° 453" 26.85" 0.01 <0.01
36 229" 3.32° 20.00° 001  <0.01
42 2.26° 0.96° 19.84° 001  <0.01
48 1.95" 1.83" 20.46" 001  <0.01
60 1.94° 1.590° 19.23" 001  <0.01
72 1.93" 1.73° 21.79" 001  <0.01
84 2.07° 1.94° 20.52° 001  <0.01

e ** onvsnuanannumelutuueuRetuaaInianuuanalnued 1 iisd1Aysan19ana

(P<0.01), SEM = Audey uias g Iud 1M UAUNA8v0IA10619 (Standard error of the mean)
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9
4.1.3 YSunansatanannanue (Total lactic acid content)
= 1 = a g v =) J 1
INNITANYT WLIN ﬂimmﬂimmﬂmmmummﬂmmﬂaaﬂwaﬂmmmazﬂqu
= v [ 1 A v o w aa 901 % =) 2 )
NITINAADIUANUUANA NN UDY NN UITIAYNNADA (P<0.05) Iﬂﬂui‘ﬂi\lﬂﬂiﬂlﬂﬁﬂﬂﬁﬁﬂziﬂn
a 1 % o 1 4
Pmnmveansauanan (0.67%) ganiniminanldenwaldlungumisnaassdus (P<0.01)
A @ o A A [~ v 3 o ' 1 =
NILYLLININUD 30 ‘]f’JIiJ\‘] (DINN 14 LATNITNN 22) i]zmullﬂ’numummazﬂqnmimamn
A A 2 A ) E 9 o ~ A A
PSnsaLananuININDTL oL NAIHINUINTN FeaoanasenuUSuIauuaNizensaua
PR R 1 -~ H ~ A A A Aa 9 '
ﬂ@]ﬂ'ﬂl‘wllellulmgﬂiiﬂmu1@1a%aﬂaﬂluﬂﬁi}1ﬂuﬂﬂ‘V]Liﬂﬂiﬂllaﬂﬁﬂl"]ﬂﬂull‘ﬂﬂ\‘]ﬁn‘ﬁ'ﬁ!,LE‘1$
@ o . a A ' v KX o I ¥ a d
‘Waﬂx‘ﬂuﬁluﬂ1§ﬂ'll1!1!ﬂ"l]ﬂ§iﬂ@ﬂ\1"']ﬂ'lfliuﬂi%ﬂ']uﬂWi‘ViiJﬂ %QLTJHWQVHGI‘H'I@WﬁWﬁ@LﬂuﬂﬁﬂLm
a o & A A A of Ttpeinds) o YA a a A 2 v W
11121 ﬂﬁuumﬂlﬁh’lmuﬂﬂﬂliﬂﬂiﬂllaﬂﬁﬂLWN(’Uui]\?ﬂ'lclﬁllﬂiiﬂmﬂiﬂlmﬂ@]ﬂl‘WN(’Uuﬁfuﬂu
a 4 1 a a g
INNITIYNIUUDI DINAY LAY ATINW (25563 55-58) iwmm’nﬂi}mmﬂimmﬂmﬂ%zm@mumﬂ
Yy A L= 1 Vo o o ¢ o 2y o
wouisalauvuegiuiadelunszurumsninuazfianaas Tulagsanazarnirldae
< o : [ [ o J 9
Lﬂut’f’lﬂig %Qﬁﬂﬂﬂgﬂﬂﬂﬂﬂ'ﬁﬁﬁl\ﬂumﬂﬂ AUNMUA (2002:11-19) fl"]EN'lH'NﬂWiWiJﬂiuﬁﬂTJZ
Ay Y = a 9 4 ~ H Y A A [l A I 1
Tl]l§@1ﬂ1ﬁllﬂﬂﬂ!ﬁﬂﬂiﬂllaﬂﬁﬂﬂZi%ﬂWﬁI'Ullé’llﬂﬁﬂ‘ﬂ'ﬁSfﬂWﬂuWI‘lﬂQWﬂﬂN'ﬁ)gluW%LﬂuLL’I"ifﬂ\‘i
@ Y Y a g a aa g
Wﬁ\?\‘ﬂullaﬁqﬂWawa@]!ﬂuﬂiﬂuaﬂﬁﬂllﬁgﬂﬁﬂf)g“lf@]ﬂ u@ﬂ%']ﬂﬁﬂ1ﬁﬁ18\ﬂu"ll@\1 McDonald et

a A d =

1 Y 9 F o Y )
al. (1991) i'lﬂ\cl']u’)'lcluﬂjg‘ll'JUﬂ']ﬁWilﬂﬂ'lfl(lﬁﬁﬂ'l')gulja']ﬂ']ﬁﬂgﬁ‘ﬂ']clﬂﬂaucﬂiﬂﬂﬁjll!lllﬂﬂlﬁﬂ

a a 9)%' ] < =\ a A ) Y=o A A a
ﬂiﬂllaﬂﬂﬂlﬂﬂﬂ1ii%u1ﬁ1ﬁﬂﬂ1ﬁi’)ﬂli’) me\lﬂi‘éﬁﬁﬂﬁﬂ1w1ﬂﬂﬁui]ﬂJ’JutL‘Uﬂ‘ﬂ!,iﬂﬂiﬂlmﬂﬁﬂ

A é’ = 1 Yy A a 2 é’ 1 [
NAUY eana IHUNaANIALARARLNN AT

0.80

(%)

0.70 -

Y
ANNINUA

a

0.60 7
0.50 - oe° y
° C% A [
' e’ = = imiinnnasnduilesa
eoogne L4
0.40 o° [ &
- e o0 0o NMUNINADNUZAZND
0.30

JSuansauan

LY A .
ninanlaenuziig

0.20
0 6 12 18 24 30 36 42 48 60 72 84

F2ezaMNn (F1N9)

1 a ¥ 3w
NN 14 ﬂiW\lLLH’JI‘LT?J‘].GN1Q&ﬂiﬂLmﬂﬂﬂ‘ﬂﬂ‘ﬁllﬂéll’E)\‘lu'lﬁﬂJﬂLﬂﬁ’f)ﬂNaulﬁ}
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{ a g’l g v
A15197 22 ﬂ‘%mmﬂmuaﬂmm‘wmmmummmﬂﬁaﬂwa"lﬁ’ (%)

32NN vt
(31 T39) wlaenduilzsa  wdenuzavne  wdenuziig SEM - Prvalue
0 0.35° 0.40° 0.29° 0.01 0.03
6 0.37 0.43 0.37 0.02 0.33
12 0.45 0.43 0.40 0.01 0.29
18 0.51° 0.45" 0.40° 0.01 0.03
24 0.53 0.51 0.45 0.02 0.17
30 0.67° 0.56" 0.45° 0.01 0.01
36 0.69" 0.67° 0.53" 0.02 0.01
42 0.72° 0.67" 0.61° 0.01 0.03
48 0.72 0.69 0.69 0.01 0.62
60 0.69 0.69 0:69 0.02 1.00
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6 3.46° 3.78" 465" 0.02  <0.01
12 BAK 3.45° 461° <0.00  <0.01
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30 3.26° 3.29° 4.28" 001  <0.01
36 3.28° 3.25" 4.00° <0.00  <0.01
42 3.24° 321 3.82° 0.01  <0.01
48 3210 3.21° 3.50° <0.00  <0.01
60 3.22° 3.21° 3.33° <0.00  0.01
72 3.23 3.15 3.18 0.01 0.06
84 3.16" 3.22° 3.16° <0.00  0.05
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0 6.05% 5.97¢ 6.11° 0.01 0.03
6 5.58° 5.88" 637" 0.01 <0.01
12 6.15" 5.89° 6.74" 0.01 0.01
18 8.32° 8.21° 8.21° 0.01 0.02
24 9.01 9.06 9.00 0.01 0.08
30 11.60 11.47 11.47 0.03 0.36
36 11.97 11.91° 10.98" 0.02 <0.01
42 11.89° 11.58° 11.26° 0.03 0.01
48 12.32" 12.28" 11.01° 0.01 <0.01
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I 9 Y
M13199 25 USnauresmazdadvenimin/aenwa’lsl (Log10 cfu/ml)

FTYLIANNN NQUATNAADY
O SEM P-value
(¥ 1319) Tl T2 T3
0 5.61° 4.7 5.87° 0.02 0.01
6 5.73° 6.00" 6.34" 0.02 <0.01
12 6.48" 6.14° 6.72° 0.01 0.01
18 8.11° 6.93° 8.29" 0.01 <0.01
24 8.22" 7.90° 8.05° 0.01 0.01
30 11.66° 11.68" 11.82" 0.01 0.01
36 11.92° 12.00°" 11348 0.01 <0.01
42 11.51° 11.67% 1177 0.03 0.03
48 12.27° 12.29° 1211 0.01 0.01
60 12.24° 12:02° 11.92° 0.02 0.01
72 12.18° 12.14° 12.30° 0.01 0.01
84 12.10° 12.03° 11.70° 0.01 0.01
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gAY NIADA (P<0.05), SEM = A NJeauinas §1ud 1M uAuRA0u09@19819 (Standard

error of the mean)
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A15199 27 azuuumstszitiugunmnieamenmvesldend1 Tnanin

ol wlaendnTnansing o $u wlaendnInansing 7 5 nlaend1n Inawing 14 Su wlaendn Tnansing 21 fu
e TI T2 T3 T4 TS TI T2 T3 T4 /TS Ti T2 T3 T4 TS TI T2 T3 T4 TS
ﬂéu 84 72 80 88 8.0 104 104 10.00 10.0 10.8 11.2 11:2° 10.8 10.0--11.2 10,0 9.2 100 104 10.8
a 34 38 34 34 27 34 34 36-32. 3.8 3434 34 32 36 30 32 32 36 36
L‘ldjl,@ 29 27 28 24 1.0 29 28 25 24 °29 2.7 28 27 127 28 27 24 28 27 3.0
pH 46 50 54 46 38 56 50 54 48 53 48 50 50 52 54 56 52 56 52 58
59 193 187 19.6 192 155 223 21.6 (215204 22.8 22,017 224219 21.1 ~23 213 20 216 219 232

A v A o 5 Ay o Ayira ¥ o A 9 v Aa ¥
HUYLHA: ASUUUAUDINUDINTWUN AN =20 - 25,4 =15-19, thunain=6- 14,91=0-5, Tl = Lﬂﬁ@ﬂmTJTWﬂﬁﬂJﬂV]Ulllmll‘HWWllﬂ, T2 = !ﬂa@ﬂﬂl1QIWﬂﬁNﬂﬂ!ﬁNu1

H a iol LY % H a ﬁol v T
minnaaendulysa (1%), T3 = iwaendn Inaminidmimdnannasnuzazne (1%), T4 = wlasnsm Inaninduiminnnldenuziig (1%), T5

{ A H
= nlaenin Inaninn@umniiena (1%)

LS
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4 = A 9 o
4.2.2 panilsgneumaniveatlaentn Inavun
= 1 o =\ = 9 o 1 1
AINNITANE WUN mﬂﬂizﬂaumqmmml,ﬂaaﬂmﬂwsamm1u1gmazﬂquﬂ1§
= J [ ] A v o w an A 9 Y] U
NANDIUANUUANA NN UDYNNUUITIAYNTDA (P<0.05) TﬂEJLﬂa@ﬂﬁlnﬂW\mmiuﬂqumi
~ A A dy U A 9 @ 1 A
naaen 2 YUSumANTY (81.45%) qﬂmnﬂaaﬂmﬂwﬂwuﬂiuﬂqumﬁ‘wmmauq
~ o [ ~ = <3 Y A 9 @ 1
(P<0.01) N3zezInImun 14 31U (15190 28) Gmi]zmu"lmuﬂaaﬂﬂnﬂwwuﬂﬁuamﬂﬂqnms

[
A

o a X D A g g A L
NABDIALYNTLIZIAMUNILTANNFUADUY G tH 9N Aan 912 Tnatiuln1udY
v 9 d‘ o o o K o YA dy dg! =) [ 3}1 o A 9 v K
geoguad weihwihmsninasm Inanuiugeuudn A lumsiulasndii Inaninag
Y v d‘ A dy 9 ] @ Y o A 9 o o
asldiagounamsogannuuld Wy dindu s viedaredn audmuzihvenis
F1UVDI U AT uazAME (2559: 117-125) 518141513 851912 lunsvaialden
9 1 o YA dgl A o 9 =5 Y Id Y o =2 o Y
11 Tnadnesum liumanyduanad st insrinian yazuraziuaigasuiingi i
=\ dy A o v o A Y 9 v J
IanuFuanauleiuvinsaunuaend 1 Ine geanaoenun1sIIeIUV0 dA1NA (2543)
1 o I
senuwldenuazdidnInanuiluspinasin s lsaaumsulsgildn Tnaezdl
X A g a v g ) R A Y (A
ANuFuguenInluvuneumMsHaadeuidni TnarNuwurgunswive 1vlaen
@ o Y U A Al 49@1
waz Inunateda M lvuendrwlaenuas luieenaindnlditedu uazannssieanuves
: v iy 9 g -
na04 uazAU (2546) $1emdndaondalnanlaninTswwtunisndsgiivez danudu
o g’/ A ) A Y o o R [ YA dy d? =Y
Yszua 79-82% A wiauldend1 Iwan1iin 13 nina 3 1u A NuFUgII DN
dy a J 1 A Y v A
UONVINHUNITIIONIUUDL DINAT 1A ASINN (2556:55-58) 5109 1U2naend 12 Inaninil
dy =R A0 Ay 1 9
YS1veanNusUG TN 78 45% FAUAIN NUFUADUUINEGI
o [ 1 9 @ 1 ~
dmsuUSnavesTdsausan wu dendir Tnawdnlungunisnaaesi 14
naTUsauswduazifSinameglagganudendn Inandn Tungunisnaassdus
o A g Y I 1 a A A a
(P<0.01) YONNILBLIAHND (13199 28) Wilapd i Imsfuuuanzensauanan i
3 o A Y o A 9 v A ' a = 4 4 X
wninaenwa i lumsiiddend T InemindnaneSua ldsAusunmuay 919
A a A J 9 ] = Yy < 9 Y
ieunnnyauvisdamnsnaiaeu lanildesTusaulilivunaTuanadnas aaneusy 14
a ' { < a 5 ' 1 4
Wuaed IndnazasuaamiunsaesiTuguiuniledosvesldsau leling
[ é 1 A 3 %
duasizd TUsaudsdamald S Tsaumugediu (e39ws uazame, 2556: 769-775) ¥4
AOANZDINUNITTIBNUYDI Nguyen et al. (2007: 1288-1295); Rizzello et al. (2010: 1079-1089)
4 } v
S18UNNMINENT 1IN BA1Y® Lactobacillus plantarum UazI¥e L. rossiae @113 OINY
kA v
P Tdsau lduazmsnsindn Inadeie L. plantarum anunsainyTuna lvsiu Tsau
14 1 1 o a
vazaatsuams lulamsaas ua liaeandesiun1ssieanuues slvan uazame (2556; 43-

46) e ldenuazFadn Tnanind TuduenseG uiiviina T sdusnge (3.17%) vazll
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WSmanag Taed (40.50%) Joseihlduldendn Inamindamuanmesniunnmae
sy u seiug szozna lumanuranas nszuaumimsualszd salifanssanslu
FEUINMIHINININ LAZIINAITTIBNUVDL DABI LAZAME (2546) 510103 MABNIAZTH
T Twad 1185 umarlsuyeesiitiinante logal sz 79-89% nasfiFum Tsdus
sz 2.3-3%

ludmveaddend i Inanminlungumsnaaesii 5 o T5uaudels NDE
iols ADF 1efiwaglad uaziwaglaadininddendnInaninlungunisnaaesdun
(P<0.01) ﬂlamﬂizﬂzmamﬂ’ﬂ (miwﬁ 28) am%mﬁmmmﬂms@umﬂﬁmm 1% lun1gm

v
1 =

A 9 @ ' o A A 1 2
aent Inaninvuizaudenismauvestuanisengundesaatoe losag laa
(Cellulolytic bacteria) memﬂ‘ﬁﬁﬂﬂtjnﬁﬂlﬁ)ﬂﬁmﬂlﬁ@1&1183?&@11&1@,1?1?{ (Hemicellulose digesting
.= o qy aa 2 2 \ A Ay Yt 2 o q Y
bacteria) 39711 1d1uANE o082 Nautiamnsagesvslelul@ondnInalda 39k 1d S
A A 9 Y 9 v @ 4
youvelolunlaondni Inaniinanas aeandoINUMIITBNUIOL AN YEL azAME (2555:
' a 2 o 9 o o Y. [
187-192) S1801U MM sAuMnimg 10% lumsiuddendn Tnandniinarh 1dids maiag
y 4 - 1< y i 3 P a X,
14, 180 le NDF 1ag 180 lg ADL genimisianniniiinia 5% e nniniiaafmuaue
Y 2 1 {1 4 s 9 A ' '
1S manuaiisenguidosanaivo losag laganay vrlinisdesaaroigeloanas 1o
2 o A A 1A a ¥ =2 A
auganszuaumsnindiuansele NDE tazivols ADF Junguna3uniniiiaia 10% 398
1 ' a % 9 9 Y ' a 3
AGINNINIETUNNUINIGD 5% 2INNITIIINUTAULEAI YIS auNNaaluns
A 9 % (] S [ o a A VoA
naend 1 InanunlulSuia 1% sglnannmangauaons MUy wUAN snguNgoy
ﬁmm%imcﬁagiaﬁ (Cellulolytic bacteria) LALITNNITIIONUUDI Bureenok et al. (2010)
1 a %’ A ] ] Y ~ = o Y A A
PNUNMIANNFHID NS TUMUMInN Nl una i 1WSunanbele NDF (726
Ca o a 2 o ‘A 3 44 X
g/kg DM) gan AN NANNINiaIa (705 ghkg DM) #9919114891019 10 U3 nmuyuyed

2 9 A @ R o Yo 1 A
ﬂ1ﬂu1ﬂ1a1uﬁﬂluuuLﬂfJTVi‘JJﬂﬂﬁﬂWiﬁﬁﬂﬁ?um@ﬂlﬂﬂiﬂaﬂaﬁ



A s A A 9 o Y Y
AT NN 28 i’)\‘lﬂﬂigﬂi’)‘]J‘V]”I\‘lLﬂiJ"ll@QLﬂﬁﬂﬂell”l’JIWﬂﬁiJﬂ (% 'J@’]‘QL!,‘VI\‘I)

60

peAlsznou NQUMINAADI
- SEM P-value
A (%) Tl T2 T3 T4 T5
@ Y
AQUNY

0 31 25.05°  2333°  2240° 1990 2433  0.19 <0.01
7 3 20.57° 2086 2425 2432°  2627° 0.17 <0.01
14 YU 19.45° 1855 19.11%  20.08°  21.78"  0.19 0.01
219U 19.17° 21.09" / 19.89% 2041°. 21.21° 0.14 0.01
2

AIMUBU
0 31 74.96°  76.67° 77.60" . 80.10' 75.67°  0.19 <0.01
73U 79.43° 7914 \75.75" (-75.68" 733 . 0.17 <0.01
14 7u 80.557 7 8145 80897 | 79.92° 7 7822°  0.19 0.01
219U 80.83" 78.91 - 80.11" 7959  78.79° 0.14 0.01

Y
530

09U 334" 3.08° 297 3.06° 4.00" 0.02 <0.01
75U 3.86" N AR | L 4.49" 0.02 <0.01
14 Tu 3.56 334 Tv351° 3.17° 451" 0.03 <0.01
21 7u 3,43 TWYYY 12\ A 453" 0.03 <0.01

DUNTHIND
09U 9666 96.92" .. 97.03" _.9694" 96.00° 0.22 <0.01
75U 96.14" . 96.69" 9682 96.92"  9551°  0.02 <0.01
14 Tu 96.44°  96.66" 9649 96.83"  9549°  0.04 <0.01
219U 96.57° 96.88°  96.78°  97.07" 9547 0.03 <0.01

Tisausau
01U 327" 3.85" 3.79" 3.89" 3.41° 0.04 0.01
79U 3.22° 414 4.08" 3.77° 417" 0.03 <0.01
14 Y1 3.69° 432" 410" 3.95° 445 0.06 0.05
217U 3.75° 433" 405 3.92° 4.49° 0.05 0.01
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{ 4 v 1Y J
M35197 28 pansznoumamiiveutldonina Tnanin (% daguita) (Ao)

peAlsznou NQUMINAADI
- SEM P-value
A (%) Tl T2 T3 T4 T5

Tausius
0 31 0.99" 1.12° 0.26" 0.68° 0.92° 0.01 <0.01
7 3 1.23° 0.24° 0.47" 0.61¢ 0.68" 0.01 <0.01
14U 0.80° 0.98" 1.08" 0.79° 1.12° 0.01 <0.01
21 YU 0.93¢ 1.21° 1.02° 0.79° 0.72° 0.01 <0.01

A

it/0le NDF
0 31 84.16° / 85.82" 8314 [ 8306 69.72°  0.13 <0.01
73U 86.36" 86.25" " 18620 -85.39" . 7564 0.06 <0.01
14 7u 86.90" - 86.83" 8628 | 8536° 7590  0.06 <0.01
21 7u 91.04  190.56™90.51" 9054  76.94° 0.07 <0.01

A

1w0le ADF
09U 51.04" 50.87" -50.79" 5042 41.36" 0.14 <0.01
7 U 63.99" 6324 63.44" | 61530 5537 0.16 <0.01
14 U 70.13° 70,55 +68.83" 68.93" | 60.40° 0.10 <0.01
219U 57.10° 57347 57361 57064836 0.12 <0.01

A

1wole ADL
09U 7.45° 9.32° 8.88" 8:15" 8.88" 0.07 <0.01
77U 10.39° 11270 10.88°  15.09° 11.03*  0.04 <0.01
14 Tu 10.42° 10.19° 119 11770 10360 0.07 <0.01
219U 10.93° 10.93° 11.63° 2065  10.01° 0.06 <0.01

A

150 le NSD
01U 15.82° 14.18°  16.86° 1694  30.03" 0.14 <0.01
79U 13.64° 13.75° 13.80° 14.61° 2436 0.06 <0.01
14 Y1 13.10° 13.17°  13.72° 1464 24.10° 0.06 <0.01
217U 8.96° 9.44" 9.50°  9.50°  23.06" 0.07 <0.01
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{ 4 v 1Y J
M35197 28 pansznoumamiiveutldonina Tnanin (% daguita) (Ao)

peAlsznou NQUMINAADI
“ SEM P-value
A (%) Tl T2 T3 T4 T5
wiitrag lae
0 31 33.12° 3495 3235 32.64° 28.36° 0.19 <0.01
7 3 2237 23.01°  2276° 2386 20.27° 0.18 0.01
14 YU 16.78°  1629°  1744" . 1643 15.50° 0.09 0.01
219U 33.95" 33.22° 335" 33.48" 28.58" 0.17 <0.01
1vag lad
0 31 43.59" 41550 (4191 7 (4227% 3248 0.16 <0.01
73U 53.60" 51.97° " 52.56" | [ -46.44° 44.35° 0.17 <0.01
14 7u 59.71° 6036"  56.93° | 57.16° 50.05° 0.02 <0.01
219U 46.17" 46.41" 45.73" 36.41° 38.35" 0.14 <0.01

WAWIUTI (cal/g)

0 U 3194.5° 3378.8° ~3374.9" | _3211.6°3530.6" 9.27 <0.01
73U 3231.4°  3404.0°. 33893°  3357.6° 36005 1230  <0.01
147U 3263.3° 343437 | 3385.9° 3375.0° . 3636.9° 1122  <0.01
21 7u 3226.8° . 3401.1° 3249.4° 3257.8°3599.3" 1112  <0.01
winemg: “°% Sy sfuanminun slunue gt IIEAT A uANmatuedeTiTed 1Ry B

a0@ (P<0.01), SEM = ﬂ'uﬁmmummgma"m%’ummﬁammﬁmdn (Standard error of the
mean), NDF = 190 1o liazaisluaisazareimilunaty (Neutral detergent fiber), ADF = wol
filazareluarsazaiomilunsa (Acid detergent fiber), ADL = aniiufiliazaroluy
ﬁﬁatmﬂﬁﬁjuﬂ‘iﬂ (Acid Detergent Lignin), Cellulose 8¢ Hemicellulose, zaﬁwagiaa =
NDF - ADF, wagiaﬁ = ADF — ADL, NDS (Neutral detergent soluble) = 100 — NDF,
dunsoiag =100 -1, T1= aldendn Twawiini lidunimadn, T2 = wldenda Tnansin
duhminnndenduiesa (1%), T3 = nldendn Inansinidmnhuinandonuzazne
(1%). T4 = naendn Inawsinfuduiminnnnldenuzaing (1%), T5 = wlasndn Tnansing

v
1BUNINUING (1%)
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423 anuansnlumsdeslavesinguitwazdunsoinguenladendning

1INNFANET WU anwauselunisdeslduesinguitauazdunioiagues
nlaendInaminluuaazngumsnanesinnuuanannuedeihisd Ay neana (P<0.05)
k) 1 9 ] 9 ~ o [ A 9 Y]
snriu aAnuanunsalumsdes lavesinguie Aszeznamin 0 7u Tasnlaend1n Twaninlu
1 = ~ 1 9 a A W 1 A 9
nguMsnaasei 5 Ianuansnlunisdes lavesdunieing (59.54%) geniuldendnTua

ninlungqumsnaaesdus (P<0.01)
' v

A A ] 9 a A W A 9 o 1 aa o

Wenasamsdes lavesduniginnuouiaondn Inaninlungui@uivin
nnlaenwald (ngunInaaed 2, 3 uag4) nudtuldendnaTnavinlunquaiinaasei 2
Hanuamnsalumsdeslave@uniaing (57.95%) genindenininaninlungunis
NABDIN 3 (53.15% MNEIAY) LAZNGUNITNAADIN 4(51.81% #INa181) (P<0.01) (15199

<3 1 v { A & Y] o a 4
29) azmu'laruldendn Inaninnpuihvinnnlaondulsauazi@uniniiiaia ¥
1 T =) 9.! L% 9(: %
anwamsn lunmsdesldlunasanaaesganns@iiminnInalasnuzagzne Wmingn
A [ (= %’ 19 d’ A 9 v A a % o A

nlaenuzainwazms lu@usivin envfiesnnnlasndninaniniduivinanilaen

o a 3 = A A a J 4
ﬁUﬂ%iﬂLLﬁZLﬁﬂJﬂWﬂu1ﬁ1a N‘lﬁ‘iﬂﬂllmﬂmiﬁlﬂimmﬂﬁﬂ f]\‘lﬂ‘ﬂi$ﬂ@ﬂﬂl@\iﬂﬁiﬂhlﬁlﬂimlﬁz

oclsla A

=Y %,’ 1 1 a 1 9, 1 <
YSuahaaegdge Vedsraildyaunidlunszmigsuuifianisdosaais laand &

q

J 2 TRV R~ 1 @ a A 7 A 9
‘FﬂﬁI‘UI‘lalﬂﬁﬁllagu1@165)\‘1Tlﬂ'31!,1]1!L!fﬁa\‘i@ﬂ"i15Lla$Wﬁﬂﬁ1uﬂl@ﬁﬂﬁuﬂﬁﬂl1"l@1%1ufﬂi

a G

a a = -, 1 9) 9 J a o Qldtg Y @
Li]ﬁillum‘UIﬁ 'fJﬂ‘1/1\'18\'1?”111‘5’06]5')ﬂﬂi&’ﬂuslﬁﬂqﬁuﬂﬁﬂlﬂﬂﬂ15‘ﬂ1\‘ﬂuhlﬂﬂsllu aANADINUNIT

roA

4 o ] @ =
518911 UD3 Skermam - amd. Riveros (1990) 318\‘]']1!'NW"'If‘ﬁ%$H1N1ﬂ1lﬂﬂﬁ%ﬁﬂﬂﬂ?ﬁu
v

[ %’ =Y 4 A ° Y

dausznevihaatazdTnamiiulawmsanazaieitladig (Water soluble carbohydrate:
1 4 9 < a Jd v o

WSC) 4110731 6% Lﬁﬂi%tﬂu@’lﬁ”ﬁﬂ]ﬂﬁﬂqﬁuw’%ﬂ LsﬁulaﬂﬂﬂUﬂUﬂTﬁﬁW‘(’N'}umﬂ\‘] Bureenok et al.

' a 3 o 2 o { '
(2011: 266-271) T NMsds NN wazmnihaalumsninnahgaliaimsdes1a

! Y
= °

= 9 v A a sol =} LY (% a Y

voa lsaulungnzdvin T uinesydn (803.3 nFu/nn.) tazaIuAI8NINUIAG (783.2

n3u/nn.) ganingui T ldensaSu (764.7 n5u/nn.) 1821155189119 Nishino and Uchida
1 a aol v 1 1% < a A

(1999: 1285-1288) s NMa@uhrHinTwnug lasaluargEuennsamufsuums

' k) @ Y A =\ [ a ~ [l =
EJ@ﬂllﬂGU’e‘)ﬂ39’1qLmﬂu‘ﬁaaﬂwmmmmlﬁﬂmmwﬂumﬁmwﬂﬂi’c’fLWENfmemm
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A v Y o Y a A v A 9 Y
AT NN 29 ﬂ’J”IﬂJﬁ”IﬂJ”IiﬂGluﬂ”liﬂ@ﬂnlﬂﬂjﬂﬂﬁﬁi]!,mumzﬂu‘l/ﬁEJ’J@Q"’IJ?NLTJE]E’Jﬂ"IJ”I’JIWﬂ’I’iiJﬂ

(% Taguita)

3LELIANNN NYUNITNAADY

o SEM P-value
M) T1 T2 T3 T4 T5

anuannsalunsdeslavesingui (%)

0 41.92° 42.10° 42.89°  41.09°  47.14° 033 0.01
7 43.04 43.00 42.00 4258 4718 1.23 0.70
14 43.08 45,00 43.14 4140 4870 091 0.17
21 4381 44.09 41.09 4229 4763  0.80 0.16

] k) a A o
mmmmm“lumia@a"lmjmaummq (%)

0 51.62° 54.23° 53.61" 52,320 61.34° 0.48 0.01
7 53.74° 55.93" 51.36° 50.73° 5522 023 <0.01
14 52.20™ 57.95 53.15" 51.81° /58.42° 0.16 <0.01
21 57.80" 57.58" 5435° 53327 59.54" 0.27 <0.01

IS

nname): ** enbsnuanalnume il teuRINUIA AN LA DA AN IWTTd1AYBINIaD A
(P<0.01), SEM = ANMUgBLUUNIATYIUAI1S VA UN T80 39190814 (Standard error of the mean),
A 9 TG a S ™ A 9 /A a ¥ @ A
T1 = laen¥1 Inanind liauimin, T2 = Waenadn Tnanipnduiiimininulien
o A ¢ N
Fulesa (1%), T3 =ulfent Inaninniduinininuldenuzazne (1%), T4 = 1lden
i a3 o ' o oA a H
T Inandnimntiininnldentziae (%), 15 = uaenii Inaninnauniniiaia

(1%)

a ) = 9 o
4.2.4 narandaunadzauvesilasnd Inaniin
= 1 a (7] A 9 o 1 1
NMIFANYT WUN USnamanaaunaazauvouasnind Inanin luudaznqu
1 [ % 1 v o w ana =y (94
nsnaass hilianuuanaanuedniiisdaynedda (p>0.05) TaslSunaunaasauves
A 9y LY 1 < A 1 1 A aa
aentn Tnaninlunanguaisnaaes o ¥ 109N 24 08119529 26.25-44.50 Wadans, o
%7 1197 48 8¢ 11459 40.88-68.75 Haaans uaz a1 92 119N 96 8¢ 1U%FII 53.63-84.38 Uaaans
A <3 Y a I A 9 @ 1 '
(mM35197 30) azmiu IaImFinawandaunaazauvesdondn Inaniinugazngunisnaaes
da 4 4 : A < 4 .
nRAvUIz T INUAAAUNDIZEZIANUIUTY (MWA 19, 20,21 Lag 22) (HBIIINNTEDY
Aa18v09AUNT o IUnTTIMEINunIsdesaatedIuidesdaisladionon AeaIuves
4 { %f { 1 1 1 [ $ 3
a5 Ty lawmsanlszneulidreudlwaziharaniioglueisneuneuszdesaarsdrumily

wels Tavaaunidezldnarlumsdesaaateloviuniims Tulamsatenlniltue
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nanaauRaazamiugalurtisvesnsyuIumstudes (Toa uagams, 2552: 132-152;
EIENHAT LazAE, 2555: 187-192; 1591 tag nINs, 2551) Tae iadnval tazame (2542:

a

1 1 ] ] [l 4 a [] 1 1 [] 1
76-85) nannlugisnvesmstivdgesgaunidazinansdesaalsaiunanisndoes ladie
U a W KR A dﬂ! d‘ Y 1 1Y ) d’ a A J o ] L] U d'
nounandaunaIunaIuTINuNTes tanalIny Tueh 24 9auNsdaziinIsUNgosdIUN
[] 4 o a (4 $ a 3 ] [ & y 2
go0lae1n Ao wels T It S uamanaaunaninatulugiandening Tuah 24 gevu Tu
AIUNTIIGNUVDI UTATT uazAME (2559: 117-125) 18 mlasnd1d Inadnseuniin
a o 9 A A 4 < ~
@359 (10%) HlSuaunaasanluyaTuen 24, 48 uag 96 (41.64, 58.66 LA 60.69
Haaans Mudey) ganMaEans1912 (15%) (36,99, 40.3911ag 43.93 Hadans Awda1a)
4 T o a ) U I 2’/ !
iioavinlaendinInadneonriniasusiv1a (10%) Haundesaarslananiilu
4 { 1 901 1
a5 T laasanazans Idde @ilanazaiinia), A1 NFE (64.23 tag 62.98%) waz TUau (20.29%

[ (= o Y a [ 1
1o 19.68%) 08gIn1 W InAIT mawananunaazaugInd

1 4 @ Y o
4.2.5 AvarmansnisnindesvetlasninInanain
= 1 1 -4 o ] 9 1 =Y W A 9 1 ~
NAITANY I WU Avaransnsrindes- lauadsuaunan ldanaiun
R @AY Y ' ! ER o a @ !
azanerin1ade (a)) Ysuaimnan ldanaiuiazaten 1asin (b) sasamskaaund lasmae
] o a [ A 9 @ [ 1
aapAIzezAMNN (o) uazdnsmnluniswaaund (V) vealdenina Inarinuaazngunis
(=} [ (9 an Y =y a o A Y 1 ~
N IUTANNLANANUNIEER (P>0.05) 8ni w13 anandaunan laainarunazaie
%)I Y o { [ Y [ [ ~
118419 (|a) vosszezaming 21 30 Teslaendrananiinlunqunisnaasei 4 4
(94 { 9 1 { %:’ Y a Aan 1 9 ]
Pmnawnad Idamarunagmerinldae (fa)) (18:56 Taaans) ganamlasndaTwanainlu
U d‘ d' d‘ % - A 1 S A
NAUNITNAADIDUN(P<0.05)(A3199.31) 919110 INIININHID I INUADNUZUTYT W0
¥ [ ' { 0. q Y M YS
WaanInuanoud g (26.85%; maneasdd 1) s lvaninsalddse Teani 1452 daunlden
9 @ 1 ~ o A o = V) a [
91 Iwaninlungunsnaaoei 2 szozramind 14 0 Uardneniwlumswdaund (Y)
A aa 1 ] 1 4 1 I
(103.16 Hiaaans) ganiuddendn Inaninlungumsnaassdus (P>0.05) (13199 31) 1ilu
=) 9 Y ' A S A A A a
wawrnlaend Inaninlunqunisnaaesn 2 Nisuanbels NDF, ey ADF, 18]
A 9 =2 o Y a A @ A Y <
waglaa wazivag laanasudage Ve ldgauns damsonindegele lded1uay
a A o a a [ ] 4 1
dszanimmsh ldinanswaaunasmazanlage (@1un uazaue, 2555: 193-196) Tudiu
[ a [ A o 1 A 9 @ 1
YIOATININAALN T laBInAsnaoAIzezIININLN (c) Wuldend Tuanin lunnngu
MInAaed UA1eglue 0.027-0.039 Haaans/41 Tua (13199 31) dmiudasimsringesi
a da! < gﬂ = a J A Y [ 9
navwsuiauunndsuaais lulaasaides ladreuazarvisolunisdeslaves

9aun3d (Chumpawadee et al., 2007: 607-612)



{ a [24 o v
A15199 30 Sanawanaaundaz auveslasnd1 Tnaniin (% Taguita)
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e NQUMINAADI
ekl SEM P-value
T1 T2 T3 T4 T5
YSnamanaaunaazay (ml/o.5¢ sample) szgvnamaing 0 Yu a4 Tued
24 29.75 29.88 35.75 26.25 30.25 2.92 0.10
48 48.75 45.38 52.75 40.88 44.50 3.35 0.83
96 62.37 56.50 66.38 53.63 54.88 3.28 0.70
PSnamanaaunaazay (ml/0:5g sample) sggzamIing 740 a1 9 Tued
24 38.00 31.13 29.50 390.13 42.00 2.33 0.41
48 61.13 52.25 49.88 59.75 61.50 2.63 0.51
96 76.00 68.50 65:25 74.13 74.63 2.56 0.64
Wmamanaauddazan (mi/0.5g sample) 5282mmaing 1450 & 32T,
24 31.50 42.13 38.63 36.13 30.13 1.88 0.28
48 57.50 65.38 57.63 60.00 51.25 1.80 0.22
96 67.88 78.00 71.38 7350 62.50 1.94 0.17
WS amananuA ez (ml/0.5g sample) 550£181930N 21 31 88 93 119!
24 37.00 41.63 30.50 4450 36.88 2.21 0.37
48 56.38 61.38 52.00 68.75 57.00 2.39 0.28
96 71.25 75.38 67.63 84.38 69.23 2.48 0.27

WUNOIYE: SEM = AndoununnsIud M5 uaunaeun@a9613 (Standard error of the mean), T1 = 1)@

d‘ 1. a ’O} v % d‘ a Z % %
17 Inavaind litdurimdn, T2 = ildendn Inaminidudnninanldenduilyse (1%),

{ A H o v A a
T3 = 1wlaenin Inantinnausimminnanlaentzazne (1%), T4 = 1laend1d Tnansini@

’é & A ] A Y v A a Z
Winnasnuziig (1%), T5 = waent Inansiniauniniiaia (1%)
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e NQUMINAADI
ekl SEM P-value
Tl T2 T3 T4 T5
Uevamansmsnindes szeznaing 0 Ju
la] (ml) 11.84 10.71 13.03 9.66 11.62 0.98 0.85
b (ml) 69.20 63.00 71.98 71.77 58.60 3.09 0.59
¢ (ml/hr) 0.030 0.034 0.036 0.028 0.037 0.01 0.75
Y (ml) 81.04 73.70 85.01 81.43 70.22 3.82 0.73
UevamansmInindes syezaa NG 7 3
la| (ml) 14.46 12.75 12.32 15.32 15.48 0.89 0.71
b (ml) 83.44 80.96 78.22 82.62 81.46 1.86 0.92
¢ (ml/hr) 0.034 0.028 0.027 0.037 0.039 0.01 0.26
Y (ml) 97.90 93.71 90.53 97.94 96.94 2.66 0.88
Vavamansmsninges szezaiing 1451
la| (ml) 11.43 1571 11.76 12.37 9.10 0.85 0.24
b (ml) 76.10 87.:45 76.02 81.12 67:11 2.06 0.07
¢ (ml/hr) 0.033 0.039 0:037 0.034 0.034 0.01 0.77
Y (ml) 87.53 103.16 87.78 93:50 76.21 2.77 0.09
Vavamansnisriinges szez AN 21 31
la| (ml) 14.03° © 16.95" 1278 18:56° 12.73° 0.62 0.03
b (ml) 79.55 84.85 80.46 95.57 75.64 1.99 0.06
¢ (ml/hr) 0.033 0.038 0.027 0.037 0.036 0.01 0.28
Y (ml) 79.55 84.85 80.46 95.57 75.64 1.99 0.06

e ** onysiuanannuaelunuuewReInudaINLANNIAnA AU g1l 1Ay NIada

(P<0.05), SEM = ANde uias g I d M UA 1R a8U99A 219819 (Standard error of the mean),

o ' 4 CR
"Srunaasamansmsminges laeldauns Y = fa+b (1-e

(-ct)

) (@rskov and McDonald,

4 .4 Yy o - r .
1979: 499-503), |a| = YSmnamiai Idninadrunazaierilade, b = Usnawdain ldanaun

3 Y o C o a 4
ava1e1i11ae1n, ¢ = 8nsIMIHNnges, Y = Aneanlumisnaauna Ao ja+b, TI = 1Wden

9 o { 1T a %,’ &% Y Y PN g Y o
17 Twanind ludusimin, 2 = wlasnd Inaninnwuiivinnnadenduilysa (1%),

A 9 v dAa 3 o A A ] o A a
T3 = Ll]af]ﬂEUTJIWﬂ‘Hllﬂ‘VlW]lJ‘L!THlJﬂiHﬂLllaﬂﬂllzazﬂE] (1%), T4 = L‘]Jﬁﬁ]ﬂ"’lﬂ'ﬂWﬂWllﬂ‘V]W]il

H ™ A ' A ) v A a ¥
wrunnaonuziig (1%), T5 = waent Inaniniauniniiaia (1%)
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550 JUPITTSC

450 - e EAIINIIIINIICIIENINNONE
E
- 350 -
=
T
39
=
3¢ 250 - . B , —o— wdenim Inandinlungumsnaaeh 1
= Aok aondn Inaninlungunis . o .
© - : ) —a— wlaendn Tuaniinlungumsnaasi 2
(3 X 153 \GE A o ' =
S 150 - ¥ NAGBIN 5 AMINUNYOYF, —a—nldendnInandinlungumsnaaeai 3

0./ a9 - o . 4
= 4 PSinamandaunaaz s —— tldond1 Inaminlungunisnaaoad 4
o A
= 50 - b —x—ndondn Inaminlungunsnaaeei 5
/ T T T T T T T T T T T T T T 1
G
5.0 ) 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96
7
y '
4 FZUZIANTUY ("]?"JI?N)
-15.0

= a (2 A 9 o o A (9
NINN 19 sunuwanaaungazauveuaond1n Inaninszesnamuni 0 74

A 9 o Ay 1A H @ = 9 o Aa 3 o = o = Y o A a 3 o A
nuene: Tl = !,‘lJaﬂﬂﬁlﬂ'ﬂWﬂ‘ViiJmﬂthLmJu1ﬁiJﬂ, T2 = aendn Inaminiduiminnnaendudesa (1%), T3 = waendn Inaniniminivinuinaenuzazne

4
° o

H =) 1 % H a ’O’
(1%), T4 = tlaend 1 Inaninimniminanulaenuzaing (1%), T5 = nlasndd Tnansipn@aunniiana (1%)
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60.0 4 e g a s s s s UL
50.0 -

E

= 400 -

=

3 .
B 300 —o— tldondn Inawinlungunisnaaesi |
(e . A 9 3 ' N

= waend Inawninlunquas 4y Ca 4
= ‘ —s— ilaend 1 Inamin lungumsnaaeei 2
= = o = CY T Y , I
c 200 NAABIN 2 Has 3 UMIHUNIDIT, —a—nldondn Inaminlungumisnaasai 3
& YK A o : 4
S Usinamandaundas aud —e—ulaeninInaminlungunisnaassin4
@ 100 iy o p

—w—udendn Inaninlungunisnaaen s
00 T T T T T T T T T T 1
36 42 48 54 60 66 72 78 84 90 96
-10.0
52U 1NTUN (‘I?’JTiN)
-20.0

= a (2 A 9 o o A (9
NN 20 Psinawanaaunadasauvaulaondn Inavinssoziamiunn TAU

H Ta ’0‘ Y % H a ’O’ % U v { a Sol L%
winewe: T1 = wlaenan Tnawind ludinimin, T2 = wldendn Inaminimmiainninalaenduilzsa (1%), T3 = uldondn Tnandni@uiminannldenuzazne

4
° o

H =) 1 % H a ’O’
(1%), T4 = laend 1 Inaninimniminanulaenuzaing (1%), T5 = nlasndd Tnansipn@aumniiana (1%)
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A 9 o !
700 wasnd Inandnlungums
' 4 v 1 g
NAADIN 2 UNTHUNYBYLIY, \ A AOHOOOOHN000
60.0 - Wnamandaunaazaugs 200009080 L LA bbbt aasdnd wovee
'vg 50.0 - yy‘,y"’ A "‘V::VA:::‘.t ......
= O oV SN
2 200y 3 \
S 400 ES
G a g
Eg “V"‘
qé 300 v"i“““ w9 B ) —o—nldendn Tnavinlungunisnaaoed |
G xe nlaend 1 Inaninlunqus o L S
= IO , —a—ildondm Tnaniinlungumsnaaesi 2
< Ol = = o P .
g 200 - O NATDIN 5 UMINUNYRYT, —a—uldondnInanminlungumsnaaei 3
S (% a o ° o : A
dz A USinawanaaunaazaue —e—1aeninInansinlungunisnaaesi 4
10.0 o : <
00 —w—uaendnInaninlungunisnaaein s
0.0 /7 T T T T T T T T T T T T T T T 1
0 # 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96
-10.0 &
20.0 F2YTININTUY (%ﬂm)

= a (2 A 9 o v A [
NINN 21 ‘]J%il']ﬂ!WaWEW]Llﬂﬁﬁ$ﬁil“ll'fNHJﬁ@ﬂ“ll']'JIWﬂ'ﬂiJﬂigflgl'Ja'lﬁuﬂ'ﬂ 141U
winewe: T1 = wlaendn Tnawing ludinimin, T2 = wldendn Inaminfimmihviinuinalasnduilesa (%), T3 = uldondn Tnandni@uiminonnldenuzazne

{ a ’o‘ % 1 % H a ’Q’
(1%), T4 = tlaend 1 Inaninimniminanulaenuaing (1%), T5 = nlasntd Tnansipn@aunniiana (1%)

0L



$aU (ml)

a 2]
aanae

YSuaman

= a (2 A 9 @ v A [
A9 22 PSinawanaaunaazauvyeulaondnn Inanunssezawing 21

75.0

65.0

55.0

45.0

35.0

25.0

15.0

5.0

-5.0

-15.0

-25.0

nlaend Tnandnlungums

A A o 3
NAABIN 4 UNTHUNYDYLI,

Vunamandauiaazaugs

A ) o ' A
—o—nldondn Inaminlungumanaasi 1

A 9 o ' a
—s— ilaendnInaminlunquasnaasi 2

A 9 o ' =
—a—uldondn Inandnlungumsnaaeed 3
——nfdondnInaninlungumsnaaedii 4

——nldondmInaminlungunisnaaei s

27" 6 12 18 24 30 36 42

of 528NN (53 119)

60 66 72 78 84 90 96

A 9 o Ay 1A H @ = 9 o Aa 3 o = o = Y o A a 3 o A
nuene: Tl = !,‘lJaﬂﬂﬁlﬂ'ﬂWﬂ‘ViiJmﬂthLmJu1ﬁiJﬂ, T2 = aendn Inaminiduiiminnnaendulesa (1%), T3 = waendn Inaninimnivinuinaenuzazne

{ a ’o‘ % 1 % H a ’O’
(1%), T4 = laend 1 Inaninimniminanulaenuzaing (1%), T5 = nlasndd Tnansipn@aumniiana (1%)
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4.2.6 Ysmnaanududuveo aou Tadie lu Tasmululdondn Tnaniin
= 1 =Y 9 9 =\ A
210015 ANEY WU USuiaanuausuueanony Taile luTasauvoalaon
111 Tnaniinlundazngunisnaassiinnuuanaenuedwiiisd1Angganeana (P<0.01)
k) v A [ = 9 o 1 ~ A A
oY 52ozanuuna 14 71 TaslasniInaninlunqunisnaasan 2 TiSuuan
snduvesen Tuilo TuTasou (11.22 mg%) ganiuldendnInaminlunqunisnaassdus
{ o 1Y) { < T @ 1
Nszoznamiin 21 71 (P<0.01) (15199 32) vziiu laduldendn Inanitinainnanguns
S A 9 9 =1 [} 1 =W :, 1
naaeslsuimanududuvosonTuiialulasinuegsznin 9.25-11.67 mg% HA1AINI1
v Y 9 =\ = 1 o A A
szauanuiuduveon Tule lulasnulmangauaonisiauuesaunsd lagaau
Y 9 =\ Ly 1 (] o Y Aa 1
ooy Tuiieo TuTasnulming soglusae-15-20 me% az ldinanszuIun1sdon
] o =3 a A oA .
AMOLaZNITUIUMITUATIZH ITANINYAUNTINWINZ @Y (Boniface et al., 1986: 151-154)
1 [ < Y Y ~ ~ g X [ 1 a
uad 1 IsnawanududuesionTuiislulasnuitanzauiivegnuraieilade 1wy via
1 o =Y { o [ a
Y9391113  Taemmmizuradnts lulamsa -USua Tdsaunlasy dneninlunisiia
ATZUIUMINITNUBI0IMS Aasalumsdesaarn]dveslUsau wazanminaing
] Y
TunsgimgguMmane gy (Lewis, 1975 438-446; 11457,-2533:473) HON91n1 Perdok and
1 4 @ A 2 o Y
Leng (1990: 269) s1eunideseavnonluiie 11 Tasunuiy 15-30me% i 195 uanis
a ) a A ' v 2p2 9 9 ~
aulduaziszaninimnisgeelavuo i1 muun agInn Iyt Yoy Tuttly

TuTaswumingede 30 mg% 1z AIHARDMIAAAIVBNTATIUTZHII DIRDLTAN NTADININ

Y
a = v

a ~ 1 A g a A o o =
Lm%ﬂ‘iﬂTWSWﬂfJUﬂ E)ﬂ‘ﬂ\‘lfJ\‘lﬂJNﬁﬁ’E]ﬂTiL‘WiJ"llu"ll’E'N']Ji%ﬁﬂﬁﬂﬂﬁlﬂﬁﬁ\‘llﬂiﬁ‘ﬁjﬂiﬁuﬂ1ﬂ

£

a ~ o =1 [ v d 1 9y 9 = 1 Aa a
JauUNIY H’E’Jﬂiﬂﬂuﬂ’ﬂilﬁﬁJW’Ll‘ﬁi31’1’)1\1ﬂ’NﬁJL“U?J"UHGU’E’NLL@NIiJmlelLlIﬂﬁl%uﬂ@ﬂﬁ%ﬁﬂ‘ﬁﬂ1w

N, @ o v o A 2 a 4 =
ﬂl@ﬁﬂ'ﬁ$ﬂ’3uﬂ1§1’iuﬂuuﬁﬂ’ﬂuﬁﬁJ‘WH‘ﬁﬂ‘Uﬂ1iLWN$uﬂlﬂﬁﬂﬁ$"]ﬂﬂﬁﬂauVﬁ'ﬂ ﬁaamuﬂimm
a 9 Aa A (] 9 a . A (% o = a A @
ﬂWiﬂuUlﬂ ﬂﬁ%ﬁ‘ﬂﬁﬂWWﬂ']'iEl@fJ]lﬂ ‘]Ji%ﬁ“l/l‘ﬁﬂ'ﬂ"lﬂ1iﬁﬂlﬂ51$ﬁ1ﬂiﬁuﬁ]1ﬂﬂauﬂiﬂllﬂ$ﬂ\‘l

noldinannuaugaszritanasuny Tisfudae (@5, 2552)

Y
427 USmnaanududuvesnsa lvaiuszive lanavua luldondn Tnaniin
Y
11nMsane1 wuM Usuansaluiuszmeldnanuavealaoniin Inaniin lu
uAAzNAUNMINAALINANIANANN UBE 1NN Tad AN BIN19EDaA (P<0.01) sniiu szoz1Ia
Win® 14 ez 21 7 Teeuldendn Tnaniinlungqumsnaaesi 5 1Sumnsa lviiuszmela
35 1 A 9 [ 1 d' d'
NIMuA (64.48 mmol/L) ganIuasnd1nInaminlungumsnaaesdus (P<0.01) Nizeziial
o o A A A 9 v A A J 4 A J
N 21 U (@15199 33) e1atiiesainlaendin Inaniinidaruniluas Tu'lamsanilu

Tn59a514 (Structural carbohydrate: SC) tazas 10 laasa L uTasea¥1a (Non-structural
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(2

] 2}1 4 a 1 1 a o
carbohydrate: NSC) 2y mumﬁamﬂmsumaaium:mwgmui;aum%cluﬂi:miwgmu

U

=S A a s A o ' o A I ¥ a Y Ao o
lellﬂTiNa@]!@ublclflﬂwaﬂ”lﬂ”ﬁﬂ@ﬂﬁﬁWﬂ@TﬂWiﬂi&ﬂ‘V]WﬁQﬂTu LWﬂiﬁqﬂNﬂwaﬁq@WTﬂﬂﬁTﬂm

v o

g Ly
waziilsz Teminedrdad ae nsalviuszmeld (usy, 2533; Raeq, 2541) TasdSuansa
@ Y o 1 ] d' 9 é’ [} [ ]
lviiuszmelduazdadiuvesnsa lviiuisziveld (C,. ¢, nag C,) Yusgnunarotlaede 1xu
[ 1 4 =1 A
PNy dadauvesni lulamse uaz Tdsau (T, 2558: 1-114) 910N1351891UV0 1y
Y [ 1 o yd' = A aa
dow (2542) Swnundadiuvesnsa luiuszve ldinuinniige fie nsnezdaniszanm 60-
70%, P59 1W5N loin1lszua 18-20% taznsaliani nilssuia 10% uagn1551891UYDd RABY

' a v [ 4
(2541:218) 518\‘1Tu’ﬂINQINﬂG]’ejﬂT’ﬁEJﬂI@Qﬂ'liﬂﬂﬂﬁﬁ'lﬂ@'l‘ﬂ'lﬁﬂi%!ﬂﬂwaﬂﬂTLleZﬂ1§Iﬂb],a!ﬂi@

'
A o W = v o dA

d [y Y é [y 9 1 dy
ndnny uaziilsz Teniaeaardad fieo nsalautiusemeldie dansa ludusziveldmartiog

4
<3 ) v A

1 @ A [ ) [ dy A o Y o a2a Y a
Lﬂullﬂa\iwa\?\?']uﬂa'] iyﬁ’lfﬂﬁrﬂﬁﬁ')lﬂﬂ')laa\j‘ﬂfﬂgu']hlﬂi%(luﬂ']i@’li\‘lGlfjﬁllagﬂ’]iGlﬂwawaﬁ
4

iotazuuae 1l

M1319% 32 Ysnaanududuveaey Tudielu Tasnuveadentn Tnanin (me%)

izﬂznamﬁﬂ ﬂ'cjllﬂTi‘ﬂﬂaﬂ\‘l
o SEM P-value
() T1 T2 T3 T4 TS5
0 10.03° 1167 1058° | 1023° . 1027 0.09 0.01
7 11.00" . 10.83" 11095 9.9 9.25¢ 0.13 0.01
14 10115 9.88 9.73 9.88 9.68 0.11 0.73
21 10.28" 11.22° 1022° 1023 10067 0.08 0.01

a o A

e “* enbsnueananumeluuIueNRIINUILEATNANNIANA NN URENITBd 1A BN 19 dDa

(P<0.01), SEM = A 1DouunNAs §1U 1% TUANRAYUDIA10819 (Standard error of the mean),
A 9 ooy 1 a ¥ o A 9 v Aa ¥ @ A
T1 = wlaent Inaniini li@uiiinin, 2 =ldend17 Inaminn@uiiiviinainilaen
d‘ a Z -9

Fuilesa (1%), T3 = ilaend 1 Inanini@uiininanlaenuzazne (1%), T4 = 1lden
9 v A a 3 o A ' A 9 v A a Y
1 InanunnauininInlaenuziig (1%), TS = 1waent1a Inaninnwmuniniiaia

(1%)
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1 Y
A13199 33 Y nududsuveansa luiuszme lananuaves dond 1 Tnamin (mmol/L)

FEYLIANNN NQUMINAADI
o SEM P-value
() T1 T2 T3 T4 TS
0 40.10° 53.10° 59.07" 53.65" 57.98" 1.19 0.01
7 5256°  50.94°  5527°  53.10° 6448 0.43 <0.01
14 60.15 67.19 59.07 60.69 62.86 1.02 0.17
21 62.86 58.52 61.77 58.52 72.07 1.64 0.13

Ao A

weKg: " enbsiuananumglunuue MR UBaAINlANNMANANN YR Bd 1A YN 1A DA

(P<0.01), SEM = ANUOUBUNIAIFIUA 1M DANUNDOUDIAI0E19 (Standard error of the mean),

]
~

A Y C% 1Ta % t% A 9 &y d‘ a %’ & A
T1 = Waend Iwandnd luduiivgn, 2 = nldendn Inaniniauivinanlaen
4 a g v
Fuiz3a (1%), T3 = wdenvd Inaninmaniiimiinanalasnuzazne (1%), T4 = 11/aen
d‘ a %’ % 1 v H a %’
1 Inanipiamimdnnaenuziig (1%), Ts =ildentia lnanini@uniniiinia

(1%)

1 ~] 1 [ ] 1 4
4.2.8 MANNEIUNIA-A1T (pH) YDIVOUNATNNATLINEFNUNAINTUNGO8TN 24
¥ T34
MINMSANET WU A1 pH U919 IMadNINATEIIE 3T Iiudaz ngun1snaaog
(=} [ @ 1 A v o @ aa 9 A @ [ A
lifianuuananiuedeiiigdnanieana (P>0.05) oniu Rszeza1nmin 034 Taeulaen
9 [ 1 1% 1 1 1 1 1 1 d'
117 THANNNIINNNAQUNIINAABINAINT UNGDBNAT pH 88T BIITH I 6.2-7.40 (151N
1 PR= Y] 1 { s ~ { [ 1 d'
34) U 1NAIAGIAVAT pH NIHUE TUABUIAINGIVOINTSIWILFIWUNTIGNUTEA VAT pH N
pinganlumsnsyiu Innsonsisinogregaunse lunsemiz g lusiesyning 6.5-
7.0 (151, 2533: 473; Czerkawski, 1986:199) 1f Taeia 11la1pH lunszimzgmuaza lugag
' 1 Y
2-6 51 TUNHAIINNITAUDINT F4A1 pH TUNTZIWIZ FIUUTUDGAUTTA ANHUZYDIDINIS
WO dATIUYDIDNITHOUAUDIITIU LAzOATINIATNVEINTA luiiuszela (nass,
2541: 115; Jian-Bin et al., 2012: 2129-2137) 910155 1891UUDI WUAT azAME (2553: 45-55)
1 d’ Yo A o 9 ) [ a 1 Y 1
srieaunIanyin dsunlaenuazdatnn Inanuniinsudulunszau neulie1visa pH
yosupanad lunszimzgulin IndiReenu (6.35-6.52) HAKAIINNUDIHIT IAUUNNNGY
[ a3 1 A 2
nAaalinl pH vosveura lunszimiz guuanawuaniios (6.20-6.47) waziia1 pH iuaulu
@ A A 1 A o a Y I
¥ 1397 4 118z 6 (6.23-6.55) M3tasunaininnu pH NanasvadnInnueniig taas 1vmu
1 a a2 J 9 o A a Y F) =
maunsdamnsalflsz Teminn Invuz luennsiiondaansa luiuszive lduaz ey Tuile

TuTasau
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{ 1 I 1 [ 1 ] {
A15197 34 MANNYUNTA-AY (pH) mﬂﬂﬂ]@ﬂlﬁaﬁﬁ]Wﬂﬂﬁglw']gglﬂu‘Viaﬁfﬂﬁﬂllﬂ@ﬂ‘ﬁ 24

47 T304
FEYLIANNN NQUMINAADI

o SEM P-value
() T1 T2 T3 T4 T5

0 6.89 6.82¢ 6.89 7210 7.03% 0.03 0.01

7 7.16 7.15 7.32 7.33 7.30 0.02 0.06
14 7.5 731 721 7.5 7.5 0.01 0.10
21 7.40 7.39 747 7.40 7.28 0.02 0.09

weKg: " onbsiuananumg T e uReanuraasNNANNIANA NN UEN

A o

WledAgganae

aa

(P<0.01), SEM = ANUBNLUINATY U A1 FVANRAYUBIAI0E19 (Standard error of the mean),

L AD . ks L o
T1 = waeny1 Inanadn i liduiimdn, 12 = aend Inaninimuiiivinnnalien

H a g U
Fuiz3a (1%), T3 =dldentInaninn@uiiviinonalasnuzazne (1%), T4 = 11/aen

4 a 3‘; 7 1 v H a %’
T Inanipianiivinanudenuziat (1%), 5= aend 1 Inanini@uniniiinia

(1%)
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4.3 MInaaeen 3 Anvwaveulaenininarinae S snuld msdeealdlaruzuaz
anssauzmsvsAvlaluunzgnra
4 v 1
43.1 panlszapumanivealdendn Inaminn 1§l unisnaass
= 1 o = A 9 o 1 1
MNMIANET WU osndszneumunlivesldend i Tnanin luuaazngunis
' k2
NAADINNUUANANIAUEE 1N Tod1AYBIN1NEdaA (P<0.01) antiu ATy Taguis
=) % % { =) %I " U =)
duviseiag Tusau uazid Taeulaendn Inamin@uiminainulaenduilzsalilsuna
1ol NDF (84.47 %) uagivels ADL (71.62%) aniudasndinInaviinlungunisnaans
4 { 3’1 I 1 a % Y] [ o =Y
DU (P<0.01) (113199 35) WunuaaIMaAvimiinnnaenduilssalinai v m
d’ d‘ % Y] = @ =) I d' o a
voudeleanad ervtiiosnniininaimilaenduilesasinnuilunsaieiiunan lu
AszuIUMITlaondn Inamind s linSwante love wldend i Inaanasdiniing lu
= 901 o
PRIV
4 1 o { =) sO’ Q
wenNHgmyINdend 1 Inaninn@unintiaaials uavea luiiu (0.91%),
iwole ADF (70.29 %), 19aq 1ad (59.40 %) UazWada1usIu (3,184.53 cal/g) anduilaen
9 @ 1 d' d' o 4
P InaninlunqumsneaeIous (P<0.01)(A13199 35) MNNTTTBNUVDL AI1TUR (2548)
v A A [ 4 A o A 1 Yo
sreu e le NDF wazitelo ADF 1iluesntlseasymelunyerinsdainiinisdeslan Tu
1 dy v 1 - o a ~.d ) |<:.’49! [
dautidadnszimngsamasadesla lagodeaunidnislunszmizniin uanauegny
a < o A ] 4
Psmnmvouyag laa vazeliaag lad FaNs0Imsdaina ua1siysurmveuse lo NDF uay
[ 1 v Y
1ol ADF oggs 1Ho301nTin15600 1ad1 (1051, 2533; aatio, 2548) UBNIINUNITTIONTUVDN
a 1 9 1 o a % 1 [
WA UaTAML.(2559:117-125) 518911310 a0n1) Inadne o uv i nias ¥nIntIn1ans LA
[ Y a ~ [ o
5% tag 10% ﬁmqum (19.06 1 18.55%), 0UNI8IAY (90.80 LA 90.84%), Tusiusu (5.26
A ~
wae 4.52%), 1welesau (22:09 tag 21.33%) 4ae 1U5AUTIN (1026 1ag 10.13%) Lagn15

J

F1IYITUUDN Lﬁ135ﬂ1ﬁ!m LULASAUY (2555: 187-192) 'inJ\ﬂu'?hHJaﬂﬂ%}WQTW@ﬁﬁ’ﬂlﬁ%MﬂWﬂﬁWW1@1
5% uag 10% Hdunioing (96.80 1az 96.50%), luiiusan (2.90 uag 2.30%), 1u5AuTIN
(4.3 uag 4.2%), 189183571 (27.1 1AL 26.60%), 180le NDF (69.70 1ag 72.6%), 1¢0le ADF

(37.80 110z 38.80%) LL’QZL?JE’JGI,EJ ADL (3.6 L1ae 4.2%)
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A s a ] Y a a A 9 o
AT NN 35 ?Nﬂﬂﬁgﬂ@‘]_IVI']\‘ILﬂﬂJ"U@Q@"IW"ITUH ‘Viillu"lﬂuu nglﬂﬁﬁlﬂﬂlYJIWﬂWlIﬂ(luﬂ'ﬁVlﬂaﬂQ

p9AlsznaUNI Y NQUMINAADI
Lﬂfl %) E’J"Ilfi"li UYINUU 1 T2 3 SEM  P-value
UU
AN 11.19 67.33 79.31 82.28 7875 098 0.3l
Taguia 88.81 32.67 20.68 17.72 2125 098 031
.................................. YoDM.....ooiiiiiiiiiii

BUNTBING 90.73 93.05 94,97 94.81 9480  0.05  0.34
Tlsausu 19.13 7.40 4.41 493 4.91 0.14 029
lousiusau 3.29 1.26 1.61° 193" 091°  0.02 <0.01
1 9.27 6.95 5.03 5.19 520 005 034
NDS 69.30 25.25 13.26° 15.53° 14.64° 008  <0.01
gos NDF 30.71 74,75 86.74" 84.47° 85.36°  0.08  <0.01
g0y ADF 16.93 43.89 7675 7162 7029° 017  <0.01
g0y ADL 3.30 4.85 9.76" 8.09° 10.90° 0.16  0.01
wiitsag lae 13.78 30.86 9.99° 12.86" 1507 0.4  <0.01
1ag lad 13.62 39.04 66.99" 6352 .59.40° 028 <001

WAWIUTIN (cal/g)

3,245.90 . 2,544.40 3,588.00" 3,373.63b 3,184:53° 10.78  <0.01

v
@ a

wnemg: “ snysiuanmesumelusuaieufn g ianumnmeiuedaitedifyonada
(P<0.01), SEM = ﬁuﬁ'ﬂqmumm;ﬂ;mﬁ”m%’ummﬁ'ﬂmmﬁmdn (Standard error of the mean),
NDF = 180 1of Tjazaig1uarsazarefiiuna1a (Neutral detergent fiber), ADF = 180104 11
avavlumsazaeiilunia (Acid detergent fiber), ADL = aniiudiliazareluasazarsi
Wunsa (Acid detergent Lignin), Cellulose i8¢ Hemicellulose, Lﬁﬁlﬂfﬁgiﬁﬁ = NDF — ADF,
15aglad = ADF — ADL, NDS (Neutral detergent soluble) = 100 — NDF, dUn3839g = 100 —
i, T1 = wlaendin Inawsind lidunhnsin, T2 = nldendn Inansiniidmhmiinannalden

4 A y
Fuilzsa (1%), T3 = nlasntn Inansinn@aumniiana (1%)
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432 namsnuldTuunz gnwau
= 1 a 9 gl/ =Y a 9 1 %I [} (%
1AMIAnE1 nuN Usunamsnuldnamue Usmnamsauldsudetiming
pazilSunamsnuldsusemunueandoTuvewme luuaaznaunisnaaes lilinnuuanai
Y
AuUnNEna (P>0.05) TastSunamsnulansnuaveauns lundagngunisnaaes iauniiy
0.50, 0.52 8z 0.51 A lansw/m@y Iy mudey taziSuamsnu ldvesemsvey Taunnu
a 1) % Y] $ < 1 { [ ]
0.24, 0.24 Az 0.25 nlansu/Ma/3u (M5197 36) vwiu laiwmegi 1d5unldendn Tnantinyn
1 =\ a 9 1 9 :: d‘l =Y d‘l
nauminaaeslidsuamsnu ldvesemsneuaoudied o1adiesuandsmnuveusele
d' a é A 9 v A A 1 9J
NDF, 16818 ADF, 15aq lad uagiaiirag laa & lunaondn Inaminlisuaneuiiaga
a 9 g’/ 9 U de dy 49! (Y] @
TagiFinamsnu ldnaiue (e veuaz 0 MITIu) Yedaiine 1o uegnuria1eiady
1 901 % U U a 1 =
U TG SEALUDINANAR FAINLIARDN LAYAMMIWUBI M5 Tudiumsnuldued
=) [ @ o [ =Y d' d' A
91T HINVUANUAUNU TS Iuntavnvlsuiaveugelelueiviseru oS uaneslelu
A 49! a 9y [ [ 4 & F) [
1IN NYT MmN lavzanas (AueIFail, 2546) FABAARBINUNITINENUUD
1 = 4 [ 4 1
Van Soest (1994) 118014 NMne msveruilTumvease lo NDF luiise1viisdaigani
' Yo oa 9y Y 4 { 4 4
55-60% vz aama IHda I N U M3 191108ad 1iie91no1snutsaveutels NDF uaziteole
A ) ) ) % IY 2 o q9 1
ADF Wigeszdosldnateglunszmnzminlunizmicassgadumanshlims lvariuves
v 9 1 Y o A Y 9 1 o
211113910 TZINEHITRTIaIaInal T da N ue 1M s 19 tiogad 1SRG AUNIT IO UV
o oA A Ay vo Aa A A A
Merten (1992: 219-235) 3189900 d0 TR ud09N 1951 neunlUsunange les v oiboe
a 9 o @ "9 4 :7 (%
1o NDF ga nsnu lasggninnalagnnuguensgmnzimnernsneuiibe lodwaz naau

o @

a Y Y [ v
(N ﬂ’lﬁﬂullﬂﬂgﬂﬂ%']ﬂﬂjﬂfJﬂ'J’lﬂJ@'l'fNﬂ']iW'ﬁ\?\ﬂusU@\iﬁﬂ'JLﬂﬂ

U

o [ 2 a Y1 H v W =Y a Y a J Y

mmuﬂﬁmmmiﬂu‘lﬂmumuﬂmuazﬂiummiﬂu”lﬂmmmrmaaﬂ@mau

1 J ] 1 % aa = a Y
yoaune lunaaznguminaass lulinn e nanuneeda (2>0.05) TagdSuumsnula

1 scl % % 1 1 1 1 o o g
i’JﬂJﬂfJuTHuﬂﬂ’JﬂJleLW&ﬁluLLﬂﬁZﬂQNﬂTﬁ‘VI@ﬁ@\‘] FAumny 3.17, 2.97 uag 3.08% Auaiay

1w

vazdlsumnisnu ldnemunuednae Tuvewnz lundazngunisnaaes Jaumn 63.21,

60.64 112 62.00 g/kgBW" "’ a1ud1ay (13199 36) e19dlumszdsnaomisdunliedi

1 [

o = o 9 a 9 1 aol v @ a 9y 1 a
N mmﬂm@mmmiﬂu'lmamaumuﬂmuazﬂ?mmmiﬂu"lﬂﬁammmmuaaﬂmmu

9 ° J 1

1 <} 1 = a J a 1w
ADUUNA LL@I’E]‘(’JNllﬁﬂ@l']ﬂJ!LW%nﬂﬂ@jJﬂWST]ﬂﬁﬂﬂflﬂﬂﬂmﬂ']ﬁﬂuqﬁiﬁﬂﬂ@muﬂﬂﬂaﬂ@ﬂﬂu

' v A 9 A ° a ¥ A A o Y Aa YA q I
aanNszaunung Idnensdisadn Taguns luaadoutiaundsvoaiaguiteannuldnlelu

U q

MIAT9TN0g U952 1 119 43-50 g/kgBW"”* (Devendra and Burns, 1983) @0AAR0IN NS

IS a

' AN Yo Y v Ay Y Aa 9
F1YUUDN 99919 (2556) 3”IEJ\‘]’]U'J”ILLWgﬂulﬂﬁUGUTJIWﬂWNﬂﬂvlullﬂlﬁﬁu?)1ﬁ1ﬁqluﬂﬂ']ﬂ'ljﬂ

=Y 1 g -7 %
'lﬁ'slugﬂmmmquﬁ’q (617.58 nFu/3), YSnamstu lasuaerimingd (2.02%) vazifSuw
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msnu I85mdennmuednaeiu (47.49 gkgBW'™) gandumeii 185 umsiaduemsu 0.5,

1.00 a2 1.5% Tasunzi ldsumsazue sty 1.5% damsnuldlugiiaguite (470.19

NTN/AY), Vinamsauldsuderhming (1.55%) wazlSuamsnuldsruaemunved

nAeTu (36.38 whkeBW'™) dintmnszdumaiad vermnstu aiiu 1§ ilerdS vo s duu
o 4

Q‘ a U a 1 % o U
szauiiy Smamsauldluzlvesiaguis Wnamsnuldswaetimings uagafSuu

msnuldsruaemunuednaeiuszanad

A1319% 36 wavouldend 1 Tnavinaei5uamsnu I8 luimegnae

NQUMINAADI

1% SEM  P-value
Ti T2 T3
WSt ldnavua (Mnza W) 0.50 0.52 0.51 0.02 0.94
2IMTVU 0.26 028 0.26 0.01 0.62
DTN 024 024 0.25 0.01 0.86
%BW 317 2.97 3.08 0.05 0.41
g/kgBW"” 6321 60.64 " 62.00 0.80 0.54

NeMe: SEM = AndionuninasgIiudIni un1ntove 4639819 (Standard error of the mean), %BW =

> 0.75

o o o

YSnamsnulaneimindn, gkeBw. = Tmamsnulaaeiuunvednaeiu, T1 =
Y

g3/, Nd- Lo .
nlaent Tnantinnludingn, 72 = wasnt Inandnneuiviinonlaenduilzsa

{ A S
(1%), T3 =1laond ) Inewiniiaumniiima (1%)

4.3.3 aussougn13s aau Taluunwsgnmay

" Sy o T o 2 e o AX o
mﬂmiﬁﬂm NUIN umuﬂmwuﬁ’u umuﬂmqﬂ‘ﬁw umuﬂmmmdju RIZERIIF]

a a

@ : I 3 @ a A 1
L%iﬂjmuiﬂ ’aﬂﬂmiLﬂ?}ﬂummﬂﬂumﬁuﬂ Lla$ﬂ§$ﬁ‘ﬂ‘ﬁfﬂwﬂ1§1°§j@1ﬁ1§ﬂl@ﬂlw31uuﬁﬁ$

9

[ 1 ] o aa 1 9& v o A
ngumMsnaasd llianuuananuneana (p>0.05) Tagunznnngunsnaaeliivindad
' Y
LAY N 2.05, 2.26 LAz 3.08 1 lansi/aa awda uaziionsimsnsaay e miny 40,
@ ] o o = = < Y1 = ’.f Y] A
50 1Az 70 NSU/A/TU MUAIAY (15190 37) FIazu ldImaasuiviinanlaen
[ Y] A 9 1 1 g % % d‘ A é’ [
FudzsalunmsniinlasndnInaluinansgnuaotiimiind 1M A NYULAL ORI 1IN
a a A 9 I dy dyd 1 v
wigeay Tae lsiuerisverulunisaesuns Tasunslunsnaaesiiaioasinis
a a ° 1 @ @ 4 [ A Yo 9 Y~
RI AU Tad1n1InI 00U AUeTal (2546) 18U Ias D912 Tnaniimilu

1 = a a 1 [ [y % [ 1 d‘ Yo Y
UARANDINIT 1Y N@ﬁi"lﬂ"lil%iﬂ]um‘ﬂjﬁ INNY 106.4 NTN/AI/IY qqmmwzm"lmuwmu
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= 4 v A @ a a | [ o [ dy [
Wesnin uamwmimaujmﬂmmﬂu 102.1 NSW/A/IU (5282131 1UN151884 56 TU) 91998
A 2 - Y Ay Yo =& y 2qw
eanminszezna lums@easazlSnavesmsvunlasy deamsnaasaluasaiily
Y Y
52821 IUNITAEUNSI 45 I UENIINTNITIIPNUVBY quu Loy ﬂimiﬁj@ (2537) 5191UMNM
U dl Yo 9 = ] = = a a 1w [ [ U
Lmzﬂqw"lmumﬂwwm me@mm&nmmmﬁﬁmgmuim IMNY 56.80 NTU/IU FINN
A Yo o 9 o U = [ A Yo @ Y o 1
ungh Iasvaidu : $1eou (50:50) WAUNIND 45.92 wazungn lasvaiudu : $reou: o
a 1 | Y [ @ o W [ [ 4
NIZOU (65:15:20) PAUNIND 44.10 NTU/AU MVAIAU BAZIINATITIBIIUYD NULITAY (2546)
1 = Yo 9 v ] o ~ Aa A 9
ﬁwmmmwzw"lmmnT‘WWmﬂﬁ’mﬂummiwfmmﬁfugﬂuﬂizﬁmmwmﬂ%mmiqq
1 { [ 4 Y] [ o { g’/
nungi 1d5ums ldvauilesming nuermsaauduiazlin (Ademsnimua 9.14 uag

a [ % Y] = I %} LYY Aa [
12.88 nlansuaimunas Jumsalasuilinimiungs 10 lanswy)

A13°99 37 waveutldend1a Tnantinaoays s ougmMsws AL T lunzgnae

NANNIINAADI

e SEM  P-value
‘| T2 T3
Yhminisudu (nne) 1377 15.33 13.66 0.55 0.53
ﬁmﬁ’nqwﬁw GLNE)) 15.82 17.58 1674 0.73 0.69
vhmindidiuau (PN./AQ) 2.05 2.26 308 0.29 0.40
PaTIMIT AL 1o (AT Tu) 40 50 70 0.01 0.34

WUN0I¥A: SEM = Standard error of the mean (AI1IUUNIAT JIUdIMITUA U ABADIAIDE19), T1 = 11)don
H 1 Aa 90‘ o o { A ’o‘ % o
T Iwavaind luduimdn, T2 = wlieat 1 Inaniniduihminanaldenduilesa (1%),

A 9 o A a ?
T3 = wWlasnda Inaniniauniniiaia (1%)

4
4.3 4 dulszansmsdoslalnyus luunsgardy

'
MINMsANE1 WU duilszaninmsdos 1 Insuzve sz luudazngquniinaass
(= 1 [ aa 9 1Y a Q( 1 9 [ 9 d'
lufianuuanaeiuneada (p>0.05) sndu duilszd@nsnisdoslavosiaguite wele ADF
o A 9 ' A = 1 1Y Y 9
wagTad nazgwasnungesla Tasunzlungunisnaaesd 3 inisdeslduesiaguia
(65.77%), 1w0ly ADF (43.00%) uazirag Tad (64.67%) mniwns lungunisnaasous
~ gﬁ Y I 1 a aol Y A [ o A

(P<0.05) (115199 38) Huuga lmunmsasuiminnnasndudesalumsnindaen
9 [ 1 1 da} 1 d’ v A
41 Tna lddawansgnuaenisdesla lnyuz Tuune uenvinilung lungunisnaaesi 2 633
[ [l Y [ Y a =) [ = 1
Amsdon lduesTnguits (65.99%), dBuNIoiag (69.02%) nazTUsAu (59.01%) ganiin1s

ISPl

v ' Ay Yo A o 9 -
FTIUNTUUDN ‘]_qlﬂluﬁ'f]ﬂ azne (2544) 513]\‘]']1‘!'311?]1/1llﬂTLIL‘]J?I'OﬂLLagCIN‘lI"I'JIWﬂﬁ']']uﬁﬂJﬂiJﬂ']
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v
=)

n3608 1av09InQUR (58.50%), DU Inn (63.45%) taz 115U (56.26%) uATin1@InIns

1 A Yo 9 o A a 9 = [
18UV BID19 (2556) 5”IEN1Ll’J”II,LW$‘Vl“lﬂTlJ"]J”I’JTWﬂWﬂJﬂTILﬁﬁJ?ﬂWﬁEUui3@11J°V]G]Nﬂu (o,

0.5, 1 uag 1.5) ardulszaninisdeslavesinguide iy 76.41, 75.84, 73.32 uaz 70.33%

[ ] T

AU LazdUNTEINY (AU 78.30, 77.32, 75.67 Uag 73.16% auaau uaia lndineeny

Q
]

@ [ 4 ' AN Yo a G Aq YY A
NITTYNIUUDI NUYITAU (2546) i”IEN”IH’J”ILLW%‘V]H@T]J@”IW”ISLE‘T?Mﬁ%ﬁ]gﬂ‘]ﬂi‘]ﬁn’ﬂWﬂuﬂi

[ a £ I Y v Y Aa A o = A T W

dutlszdninsdes lavesinguids Buniedng TUsausan uaziele NDF 11101 69.70,
o w < 1T o a £ 1 1

71.60, 69.50 L1ag 46.40% A1Ua1A1 “’l]ZL‘Vi‘L!Ulﬁ)'ﬂfﬁlﬂigﬁ"i/l‘ﬁﬂ158'ﬂflllmﬂ°]fu$ell@\1!L‘W%hlu!Lﬂﬁ%

A A 1 1Y) I [ A 9 A v o J
MITBNUTANLANA1NY 91923 ns1zaveanInlasndn InanTearda e

4o e s L
A15199 38 duilszansmisdos 1A Ingue lunwegnueu

Fulszans AQUNINAADY
, v SEM P-value
msdoyla (%) T1 T2 T3
Taguis 65.92" 65.99’ 65.77" 0.02 0.04
BuNIoIag 69.42 69.02 69:19 0.10 0.40
T1lsausau 59.04 59.01 59.43 0.27 0.80
lousiusau 77.18 84.79 7431 2550 0.37
1 30.57 36.04 33:88 131 0.37
ig0e NDF 50.51 4340 49.29 1.02 0.76
NDS 47.85 56.23 52.86 422 0.77
ig0le ADF 4725 45,14 43.00° 0.44 0.03
ieiirag laa 6013 57.04 64.91 4.85 0.83
1ag laa 72.55" 69.69" 64.67" 0.89 0.04
wSuiidosld 59.41° 62.82° 61.70" 0.36 0.04

a,

nneig: “° Snusiuanmasumelunuafersuudaciiiinuuanaiueddied vy maada
(P<0.05), SEM = ﬁuﬁmmummgmﬁm%”ummﬁ'ﬂmmﬁmdn (Standard error of the mean),
NDF = 180164 liazareluasazareiiunats (Neutral detergent fiber), ADF = weloitlal
avaelumsazaeniiunsa (Acid detergent fiber), ADL = aniiudiliazareluasazarsi
L‘ﬂuﬂiﬂ (Acid detergent Lignin), Cellulose {8 Hemicellulose, T1 = Lﬂﬁﬂﬂﬂi}W’JIWﬂWﬁﬂﬁqﬁ
@i, T2 = WisndnInawinidmhuinnnaldendulzsa (1%). T3 = ulden

9 o A a H
1 Inansinnaumniiaia (1%)
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43.5 Buung lnauazyelulasnulunszumaon
= 1 A 1 1 ]
nnMsany nun Pinanglaalunszumdeavosumnzuaazngunisnaaos i
~ ] ] aa ~ Yo A 9 LY ' =
lanuuana A uUNeana (p>0.05) Tasunzi lasuldend1n Inaninlunnngunisnaaedl
PsuungInalunszumdeanasninlieis 6 92 Tua aunnu 34.46, 37.14 uag 27.48
mg% AU (15197 39) Tagunzi 1d5unlaond Inandniivsmang Inalunszumion
] ] U é =W :7 U s a A ] ] 3}; dy
g TUBITENIN 27.48-44.58 mg% FaNAINIuNwUNUNA Ao 0g 1153 45-60 mg% M40
I dy Yo 9 ] o o = 3 Y 1 ~
Wumsizung lumsneassil 1d5uomsdusdniing seezmulaiume lungunisnaased
[ { 1 { U 4 v $ [
2 IS uemsdunganinziifinang Inalunseumaoaiginii iosnndain lasue s
9 = ¥ . A 7 Aa
duvziinisadeng laduinndneisreiy ttosvinaislulemsani luemisezgn

A I v A Y o a ~ = 9
naswilunsaluiuinszmeladig Tasnsminuesgdunidlunszimnz unazgnaadudig
A F) A I A o an
nyzuaaeaua)deuiunglaanay (u, 2530) 1as1nn133 183U YDI ATNT (2555: 549-
' { [ o a 4 1 1Y
552) 1oz Idsunlaontaz e Tnaaiu Imdon leasen laa 6% sauiugise 6%
v d' % = =y < d' 1 [
32EeMInung 14 nag 2197 JfSmanglaalunszuaaonlura Tuan 0 110D 26.50 tag
17.50 mg/dl Mua1aY tagd3 1uehl 4091101 53.00 uag 56.50 mg/dla1uaay
= v = = 1 1
1nMsAnE nu Usinagse i Tasulunssudaoavesnn: luudaz ngunis
= 1 19 aa ~ Yo A 9 @ 1
naaed lidianuuanaeiumednd (P>0.05) Tasunzi lasunlaanin nawninlunnngu
= ~ A v q ¥ o A T o
mynaaostifimnagielulasmulunsenmdonraliieriis 6.9 Tue TAunny 9.12, 7.30
o w { { Yo 9 Y dyd
uaz 10.10 mg% MNA9 Y (115199 39) Tagunsilasualaenda Tnansin lunisnaasetifl

=

YmnugFelulasnulunssnmaonoglusi959%3196.01-10.107 me% TaoszangFe
A I A o Ja AA (A = A Y
Tulaswulunszumdoniunauinnmsidainuemts niidsua Tusau Weermisdg
' FY a A 1 = <3| a
NILINZIINUILYNERERIBYaUYISd lUnTeIE nisdosaaauouluiielulasnuilunanaa

9 1 =& =< 9y 1 A o A 9 1w A A I = & 9y 9
gany ﬁ')uﬁu\iEﬂ$ﬂﬂﬂﬂﬁlﬁJL‘U']ﬁﬂ3$Llﬁlaﬂﬂa"lmﬂx‘llmﬁjﬂ‘ﬂLW’(’JHJ'Q?JUHJHQliEJ SFANITULVUUY

LV U

= =S

= o Y4 = (% o = A
yogielunszuadeaiinnuduiius llumedsrnuszaunonTudieTulasau fio win
9y 9 = Y 9 =) A ]
anududuvesen Tuidis TuTaswulunszmzguugs anududuvosgSelunszumaonn
9
vrgen ldde uamniilsunavesgSelutSnaganieluszeznasudusziildinans
I a an % [
N BUeagTe (Chuech, 1984 819Tag ASWT, 2555: 549-552) HIADAARINDNITTIGNIUVD
Lewis (1975: 438-446); Kung and Huber (1983: 227-234) 5189147101104 M4 U083 0
Y v
TuTasnulnfvzdundsivegiuratotaie wu 01g 0113 Ysmna Tdsaunnuld Taammz
y v = v & A o A
anududuveson Tudie TuTaswulunssimz gy dsiumsmvveosssavuon Tudle

[ =)

Tulasnulunszmnzgmuiinasemsimuvesszavgie luTasnulunszumaon Tudiums

U
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Tﬂtl%zﬂimmuﬂizmyﬂimuﬁ”mmﬂunm 24 "]f')IlN ‘ﬁ@.mﬂﬂll 100-105 °C 91nUUUN

£

a

o " Aad o &Y 9 ] 0
@]')'E]El'l\ﬁ/’l“]f\uﬂﬁuﬂl!a')]lﬂlw'lﬂqmﬁﬂﬂ 550-600 C

U

ol

AMNAANUINT 10 SalSuiansa laiusgive )

9

Y Yy 9 =
ANanuaLaz AN NIUVo e Ty

D 9 v
Tulasu Tasidesn luiunenmnesnaniiuaziidiesdiadiunla limsdims iz

]
‘,.:;:m‘ :‘

.
—

Vv X =) (% 1 A 9 o o Q. » A 9 9 tﬂ' [
NMNMANUINT 11 W]iEJiJGI'Jf]fJ'NL‘]Ja@ﬂGU']')TWﬂWMﬂ TﬂEJ‘VI'lﬂ'liﬁ‘]J!‘]JﬁfJﬂﬂﬂ'JIWﬂﬂ'Jﬂmi@ﬂﬁ‘U
A o o J o ~ A S Aq Y dy 1
PNINMINITUNUNATUNAUNTITNAT DI ﬂTﬂTiL@]iﬂﬁJTiQliﬁullaﬁv’qﬂﬂiﬂ!ﬂi%’iuﬂ'ﬁ!aﬂx‘lllwg NoY

9 o s 3 o 1 1 9 Y ] a
NI NAABIVENINITBTIUINUNUNENDOUFULNSLVINITNAAD 6],“IKTfJ']ﬂ']‘(’J“I/‘lf;l']‘ﬁ

‘ ¥
Nl | \

A a s a ‘ A o A
MARUINT 12 'JLﬂiTgwﬂ']ﬂQIﬂﬁ l!agq&iﬂIIUIﬁﬁlﬂuﬁluﬂigllﬁlﬁﬂﬂ Tﬂﬂfﬂgcﬂ']ﬂ'ﬁﬁnglaﬂﬂ

' v 3 v q Y d o A A A o o
unznoulvienis 0 GH’JT?N) Hazyiaa v e14s 6 ¥ Ty v oAU suNDIaIU
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MANUHIN Y

a I 4 a wa
ﬂ1§3!ﬂi1$‘ﬁ11&‘ﬁi’)ﬁﬂﬂﬂﬂﬂ1i

d' = :’ o A v
MINAandn 1 ﬂnmﬂmmwm‘ﬁunmmﬂaanwa"lu
a ¢ X a ~ d
IanzhrfFnayegaunse
@ dﬂll a L o ] Y an I @
TagN13AI 19U UIFDYAUNI & 1UAI081901M15A282T Pour plate 1TUN131
dil a A dAAaAa . o a = A = Qddy '
1FDYAUNIENNFIN (Viable count) 1IN13AIAIMSAA IA Tatluue i Is MMz ay (303511
A < g a A @ 1 =i dy
Plate count #30 Colony count ilHN15A323YTMIMFOIAUNTI 1UAIDE1901M1T TAsNFD
9
nuAnEensauananns 191 %o 1101413 Lactobacillus MRS agar tuafizenquie 151nA529
o P ) 9 ¢ o v
Hu¥elue111s Nutrient agar 18511 az8adn 52911010 110115 Potato dextrose agar
[ 4
1. Yaq gin3al
- HADANANDY
AR X~
- UDIMTLASYD (Petri dish)
F2
' Y
- LWNNEN AN Spreader Haeniye
- Sterile pipette T mlt4ag 10 ml
- Vortex-mixer
= J
- AZINYLDANDIOR
| ~
2. 9IS AYIFDLLAL TITIAY
- Bactobasilus MRS agar
- Nutrient agar
- Potato dextrose agar
25MINAA0Y
o t X a A a o Y a ° e o
1. %9911 91080 YT ANUITNARAa UL INUUINMITHANDINS
2 X o ¥ L 9vy o & X a y v A vy '
euresunVinau lnannuuiemeonn lennusounsonsniusuae lusenIems
0 s X 4 ) o q ¥ A g & g Y o o
nery diemisiasureinanndl 1 lddsirnini¥eatenisiedronsiesaniiudu

a

o % )

(Autoclave) TaelHgavgi 121 °C anwau 15 Joud/msrein Wlumar 10-15 Wi
Y v

2. MNIADINAIUFOITUAY (Serial dilution) Aren1311l5ad1061915 101015

Aa aa [ =y A Aaa I - 1 _

1 1aaang HAUN 0.85% Sodium chloride U311015 9 Haaans 111N15199919 107191 D 107

T Y a X A 9 ) A a A Y
N ﬂUﬂlﬂﬂuﬂﬂaﬂﬂlclfﬂlwaclﬁ?ﬂlﬂﬁﬂull%11!'31!&%@@@11!1/]58(11!811415llﬂ
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Y 9 Y Y 9
3. nlsada0d13 100 lulaaas aaluaue1m13@eUFDIINTUMNDINITIASUTD

[ Y k2
(Plate count agar) NN 45-50 °C a411IIUDIMTIABAD (Petri dish) 1&ININ5 Pour

Q U

a A d

g’/ -y ] =) Ay U A =~
plate MNUUNVTIUIUTATaTFOYAUNITUUDINIT TUUABZANINDIDIN (30-300 TaTall)

A

v K A ] o o Ay a2 < . . .
YUNDKA mam"lﬂmmmmmumfafgaummﬂu Colony forming unit/ml (CFU/ml) (Kozaki et

al., 1992: 6-16) aauaaa luaums

( Number of Colony
CFU Quantity Plated

x Dilution Factor)

ml (ml of Sample)

a d :’ 3.’/
IanzridSnanihmanavive (Total sugar content)

A5MINAADY

Y
£ o o

4 v H f

whminaldenralifuniinsdumisuernsnoneonialey laaiula 1

) ya & [ =y A aa o I Y 9 Aa aa
winvnldenwa lindudiulatffmas 1/ Taddas waununsagaysndudu 3 aaans
Y ' a Ay & ; ] ¥ X yy A A g9
UAUET 30 1IN A1A389 Vortex mixer (34 KMC-1300V) tagaaina 13 10-15 wrfi tie 1%

ad o w ] o 1 A ~ 1 1 9y A
gangliguas 1Md1081N13aAINITgAnatKaIn 315w ey a1 laslansog

1 s 4 o 1 { 9 o K g’u
Spectrophotometer (34 Libra-S22) oA lamnannamdsusinanvue (mg/ml)
(Ammar et al., 2013: 253-261) aduaad luannis

AXV,

Y Y
Ul inaninue (mg/mi) =

& : £y
o A =AIMIganadgin 31541 luwas
V, = MANMTUTUYBIT15AI08 1 (mg/ml)

Y 9 a % ¢
V,= ﬂ’JTJJLGUllGU1!‘;U’E]\1’c’ﬂi’d$aTEJNTG]‘iﬁTUIG]iLﬂEJNVlﬁﬂ‘iﬂﬂlIGD'ﬂ (Wasueq)

¢ &
ANTTHMNIAUANAANIHING (Total lactic acid)
5MINAA0Y
Yy 9 = J
1. manudutumasguved lxden leason losq
Taeva Inunadon laTaauninian (Potassium hydrogen phathalate (KHP))
Y Y =) a aa
2.0423 n5u azareluinauudrSudSnas1dla 100 Jaddas vz ldarsazareuasgiu
v
KHP ANty 0.1 uesuoa miniullnlaesnsazarennasgiu KHP 45103 25 iaaans ld

[ A Aaa o [ 4 {
avluwagisuyuuia 250 Hagaas i lamsndumsazae Tty laasen laa (NaOH) @
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~ Y I J = . . . ¢ o ! .
wson'l3 Taeldduedanniau (Phenophtalein indicator) 31NUUAIUIUYIAT Normality VYD
1592010 NaOH aauaasluauns

v v (N,x V)
f"l:]”lllLﬂluﬂluﬂ]@ﬁﬁ?iaga"lﬂll"lﬁiﬁ"lu NaOH (Nl):—
1

A Y g = s
e N, = anuiudumiasguvesasazate Indou leason Tae (N)
N
v, = fnasvesasazato Indon laasen loan 14 luns lamsn
N, = AN saza1unsgIUUe I KHR (N)

v, = f1nasvesasazarouna s g KHP s luns lawsy

a 4 a &
2. ’J!,ﬂ‘i'lgﬁlﬁiﬂmﬂﬁm!ﬁﬂﬂﬂﬂ\‘l‘ﬂuﬂ

4

o o Y A Y& 1 o X A Y Y
‘L!TL!TVHJﬂlﬂﬁ'ﬁ)ﬂwa]lil‘ﬂ%ﬁiux‘m%‘l"]3J1‘141ﬂ1§“]j‘14l1’i’)8\1!®1§]3ﬂf]u'ﬁ]'ﬁ]ﬂllﬁ’)i]ghlﬂ
1 g Y ] A 3 ) Aa aa = 9 % @ A Aaa 9 =1
’ﬁ’)ucl,’ﬁ mﬂuu@,ﬂmamqmﬂumuia 2 4080aa 7 199 NRYUINAU 100 Haaaas adveail
J 4 . y o Y
uaaﬂmﬁu (Phenophtalein  indicator) ﬂizmm 2 hee LLﬁZ‘VﬂﬂWihlﬁmiﬁﬂﬂlﬁl’dTiﬁzfﬂﬂ
¢ ) 7 o = {q 9 o
I%Laﬂuhlaﬂ‘i@ﬂ]l“ﬁﬂ (NaOH) A1 U1U 0.1 HDTN9A ﬁ]ﬂﬂuﬁﬂﬂﬁﬂ@i NaOH Wlﬂumim
aaa A o 1 A Y o a {,’i [
ﬂ;]ﬂiiﬂ LW@u1ﬂ1ﬂ1QN1ﬂ1u3m1’i11ﬁN1mﬂﬁﬂLmﬂﬁﬂ‘ﬂﬁ‘ﬁuﬂ (AOAC;.1990) muﬁﬂﬂuﬁm
N3

(N xV,x MW x 100)

USnansalanfanivug (%) =
(V;x1,000)

A 9 9 = s s
e N =anududuvesasazaoinasgiulsfey lsasen lod (Losuea)
I a aa
v, = imesvesaisazaionins g lmden leason leanlslunislamsa (iagans)
v, = smawesasarednn s Waaani/niw)

MW = 1110 Tuanavednsauanan (90.08)
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d' =< U A 9 U Y a A a o
msnaaesd 2 AnvmavesmsiSulsaaendnlnaminlaal fuuaiiGansaranfinlii
visiptlaenwaldl

Mslszive I sHINMIMEMW

4

ppplsziiuievinmamenn nesensdad nsuleadad

1 d' =\ % = =)

HUIUNUTE U oo, UNUTEN Y,
A Y a (Y
BOHUNAN....oooooeoeeeeeeeee @UHIIGUTETANTEBIV M
~ ] d‘ v JdA
MDY, FOWUTGNE ... oo
SUARAOUATANR oo ool i

ANHYUTNINIYNIN AZLUY

A y 4 ) ]

1. nau - veuadenauna liaes Waotdumey (12 azium)
] a A 3 Y

- lajviou unauuanos (8- AstuY)

a A <

)
- UNAURUNN LagtilUian oy (CREANIRTY

< [}

< a
- IUULN ?ﬁamuuﬂauiw (0 ATLUN)

A o VoA o Y A A A A A
2. IUDNBHUD - LIUU 3JmuGlmmzamuwmmamwmmLazhluummaﬂu
(4 ALLUN)
[l 1 o I A g9 A g A
- HUU muimmzammﬂaaqamﬂu’leJ autﬂuwaﬂ (2 AZUUU)
1 1 o Y 4 ] A
-y drulusagaduilosdomn Iasaoilu (1-aginm)

I
- azuiien uazandsnuin (0.aLHUL)

= A = G = =
3. @ - (M990 UNYI HIDFANIN (3 ASLIUY)
A = A = F)
- 099D UINYD NIV (2 AZLUN)
4
- 111N 99 (1 ASLIUY)

2 9 = o
- UMY 159 A1 (0 AZLUU)

4. pH-3.5-4.2 (6 AZUUU)
-4.4-4.7 (4 AZUUY)
-4.7-5.1 2 AZUUY)

->5.1(0 AZLUU)

ASHUUITIY

wanslsziugann

NUBITI9): ASLUUADNIN 20-25 = AN, 15-19 =7, 6-14 = 11una1g, 0-5 =
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Samaudunsa-a1a (pH) Vo IN¥HIn
1. gunsal
- pH meter
- Jnes YA 100 Jaaang
A
IBMInaana
o w ' = F) o o o % < Aa aa
1. ¥hdreg1a)asntn Inamin 50 N5y maunvNaULSTUIAT 200 Hadans
1111170 Tu Ty (blender jar) W11 30 3U1A
(Y [] ] Y §’, o A [ 1 I
2. AFOIRIBIENUAIVIIVN 29U 1vearadInngea 1d 1) Fannuannuilu

N3A-A (pH) A201AT09 pH meter (J1/AD31EC/TDS) (Bal et al., 1997: 2497-2503)

d U
M3 nzrivsnansaluiuszmeln (Total Volatile Fatty Acid, TVFA)
@ ] d‘ 9 [] 1 S A o 9)21.1
#198131091aIN 1aNNsLNEpE S aans a luiiussime lananua( Total
A . 1 g a ' YY A <
volatile fatty acid, VFA) azaigegnisluveunaaiu awisndsziiua laaieismsnau
(] o Aaana 9 U A A Y @ Qld'
arumin lnsennunsadaiaEn (1,80, 9% lamsazarevednsa luiiusziie ldnaiuise
) o [ 4 a ! o 1
i llvims lawsniuens (NaOH 0.04 uasuoa) %uﬁafgﬂqw (End point) 3 @ 1NU1TDAIUIUAN
Y 9 o ¥.& )
ANUTNTHVDINTA ius Zive lanariala
o A A
1. gUnsaiuazinTeeiie
d' ] < =
- in5oNgRaLaTNaY 1)TA
o
- v an1da (Kjeldahl flask)
- vIagd¥uI ¥ia 250 aaans
3. @15l
- n3AFaNIIN (H,S0,)
4
- Tadeulansonlad (NaOH 0.04 N)
4 Aa A 4
- WuoaWmau suAnmos (Phenolphthalein indicator)
a da a 4
- IUNADDLI U DUAAINDT (Methyl orange indicator)
- NINDLFAN 2000 VAANTUADANT
4 ]
- 1nay
an
IFNITNABDY
o w 1 o 1 [l { < o 4 { { I
Tagiiaeganaativgesn 24 3 1ua Tilviinsihumlean 4,400 sev/ani Wu

nan 12wl Msazagvzimanisanazneundlgadsazaredinlalsuigs 1 Haddas
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3 ) a aa J ' . a s
azaneluiiinau 99 Hadans laluvasados (Kjehdal fask) I MeAmNanoITud (Methyl
. . I A A 9 a v Aal Aa
orange indicator) U521101 5 ¥ea (M3azaerziumrasdu) uaz@unsadganiin (H,S0,)
a Aaa H I H = 3',
Y511@5 1 dadans (esazmeszldounindmasuiuduudulaowdudyuyuaq) viniin
o < (Y ] ] [ a o <3 1 <
WIMsnaudedaiuiinasennmsay 1,80, udviinmsinuaisazaton ldninnisnau
A aa o { < d
UYszana 150 Tadans ¥ia1sazarenlasinnisnauneailueann1ay (Phenophtalein
.. o Ay VY Yy 9 o
indicator) U323 10 viea M1ms lasmsnaisazaren laale NaOH AT uTY 0.04 U3
= a a = I J =] ~
woa Wnegagd (sazaeldouandladudsuyeou) wntiuiiniunas NaoH aldluns
o ann A o 1 A k) o Y 9 @ 9)3’;
hilgase mohan ldindunamiSnannududuvesnse luiuszimie 1anavua (mg/)
(Brigg et al., 1957: 674-690) adudad ludums

ml NaOH X Normality %< 60050

TVFA (mg/l) =
ml Sample x F

]
=

o TVFA = n3a'luiiufissme 1§ (Haanswand)
NaOH = 131naa 191 (Fagans)
Normality = M3 4U09A19 (NaOH) i 197
Sample = 13 1As a3 Az IoRI0E1IR Y (Haaans)

' s a a =] A o
F= ﬂuﬂ@il%uﬂﬂﬁgaﬂﬁﬂ'w\lﬂ'ﬁﬂaulﬂﬂm@\uﬂiﬂ\iﬂau

d
minngvlsaiufBinamenluiielulasou (NH,-N)
o A A
1. 9Unsnl agingoINo
A 1 < =
- inseddpataznay 115au
4
- vaoanan1ga (Kjeldahl flask)
- 9IA3UBUNVUIA 250 HaaanT
2. a5l
v Al A I'4
- nsasaNI3n (H,S0,) 0.01 UBFUDA
4
- Tadeulansenlad (NaOH) 35%
- NIAVOTN 4%

a a J
- DUALALINDT

9 v
° (2

- UINA
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FN1INAa09
o w ] [N ] { < o y { { I
Tagiidedranaativgesi 24 ¥ 1ua TvimstlumIeeh 4,400 seu/ani il
nat 12 i MsazargaznanisanaznoulaigamsazateaIulalium 1 Jadans azate
2 ) a Aaa J ' . a = J
Tusinau 99 daaans laluvaeades (Kjeldahl flask) 1A Taden laason laa (NaOH) 35%
Aa aa A = I = = o 1 g// o g// [ ]
YT 50 Haddas (@sazmevzilasunndladudmassmgu) 91nUunInaudlI0619
[y v a o 3 ] Aa aa {
UNEINMITIAY 35% NaOH himsinuansazatenievingilsuy vuia 250 Jadans 1
a a Ll o a a aa o < {
BUAANDSTINAUNTAVDIN 4% 11 25 Haaans M Uasaza1en 1dannszuIumg
nauszunal 200 Hadans (asazaren Wuamelooula) udrvims lawmsnarsazarenla
Y v A A ) 4 =2 a A a A
Aensasanls (H,80,) AN 0.01 Ho3upa IUDIYAYA (MTazarsazi)asunn@iue)
1 I 1 ] a { o Aaaa 4 o {
soulailudruyiig vatiuiindsmas 10, AlFlunsiilgnser iveriininldun
o = Yy 9 =
AMuamUsaanududuveaen TuiisluTaseu (mg%). (Bremner and Keeney, 1965:

485-495) aauana luaums

uou Tutie u Tas1ou (NH,-N) ml/100 ml = ml H,SO, x 100

d %)
msdszdiumvamanimsvidngoaluszuy In vitre gas production technique
[ 4
1. Jag nazgilnsal
@ (3% s o
- 0957y wazinaaitonlaoon lya
o [ o [
- Mgenuhnnatazelnsalngnnsung
“a7a3 1wy (Flask) Y110 2 @1 554 SCHOTT DURAN
- FZUBNAIL (Cylinder) Y119 100, 500402 1000 Naaans 34 SCHOTT
DURAN
- 92930158105 (Volumetrie flash) U11a 100 1ag 1,000 Haaans
Y
- A5EANT DY (Thermos) V1A 2 83
- N5INTOL
- UNUNAMTUNTOIUBUNAININNTLINIZTIIY
- e (Pipet) Y11 0.5 1182 1.0 Hadans
4 a 4
- 1195 INHMO35 (Thermometer)
- NFLUDNAALINAIEAN VUIA 50 Haaans (G115 UDUNVUKan)

= 9 A Aaa o [ [
- NITUDNRAYIUINT VUIA 20 WADAAT (ﬁ?ﬁiﬂ’)ﬂlﬁll”lﬂiuﬂﬁ)

<3 J £ 0 [ 1
- leluaﬂfn W97 18 17 1 U (MNTUNUUNUDIUYAI)
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<= 4 ng ) v W [%)
- IWNRAAYT WOT 24 817 1 W (@ w5uIadSuasn)
- ¥2A90%U YA 50 Haaaas ynenuazinseueglitioy
- 19T94NIUAT WAWFoU (Hot plate stirrer) 818 VELP SCIENTIFICA
Y . Ay
- 99U (Hot air oven) 810 MEMMERT
= =
2. AsminarmMsmIew
Y ! a an
-navlsue 1,091 aaans
- ansazansiivlivles (Buffer solution) 131184 728 aaans 13 eua1n
Tasidow e Tasunaisuenia (NaHCO,) 151781 35.00 N5
vouTution lalasnuaifusiua (NH,HCO,) U5u1a1 4.00 n§u
o @ Id a aa K <
MmazaeuazlSulsmesiliu 1000 Faaans arerinau
- 1502184 H19DIN 3 ¥ian (Macro mineral solution) 13111 364 Wagans
=
BT HHN
Twunaidow lalaloswuomila (KH,PO,) U511 6.20 nFu
laTmaeoulaTasnudomue (Na,HPO,) /51101 5.70 nF
4 [
Tgiaeuans l5a (NaCl) YT 22205y
uunigeNgaa (MgS0,.7H,0)151194.0.60 N5
o ) < a aa e @
MmazanauazySuSumsiilu 1,000 Jadans daeiinau
- 91592815 51991113399 (Miero mineral solution) Y3118 0.23 Haaans
=
CETATRRR
4 %
uunnidlaaae 15§ (MnCl.4H,0) U5119110.00 N5y
4 %
naaenlanaolsd (CaCl,.2H,0) 1USuel 13.20 nSu
4 %
Tauoad lanas 156 (CoCL6,0) U3uat 1.00 nfu
&Y 4 %
woiidlasnaelsa (FeCl,.6H,0) 1511w 8.00 5
o [ I a ana g <
MmazanauazlSuSunasidly 1,000 Jadans drerinay
- 8158216V 1YI U (Resazurine solution) YTas 1.0 Hadans 3suan
A a . . o
391%3U (Resazurine solution) 151191 0.10 AW
o [ I Aa Aaa g &
MmazaeuazlSulSnasilu 100 Hadans dreunau
- myazaedmsylaeendiau (Reduction solution) USH1a 60.00 Hadans
=
RGN

Tandoudialid (Na,8.9H,0) 151181 0.58 nSu
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4 [
Tamdeulaasonlagd (NaOH) ALY 1 M US1nal 60.00 ASU
- YBUHUAININATLIWILFIWU (Rumen fluid) 658 Haaans
5MINAADY
1. MIPTHUAIDGIINTNABD
o w v A A 9 @ A = 9
111@1981991M13N9a04 A9 Aot InanANFIUAITBULAZUARZIDIALAIN
Y 4 { T )
wmssaluilSuna 0.5 n¥u ieussyasluvialdlaidesninnsziniznain (Rumen fluid)
Y 1
udrvaguasldlumamuunuiimsnaassiniuiiud Ty 13 ludeuson (Hot air oven) 7
gaungdl 39 °C AOUMIININAADA in vitro 08191108 8 521413
<
2. MINVYOAHATINNTENISFNY
< [ o % 4 < A CEe 1 % 1
1¥1asz e Taduds 1101 2 ¢ dinldiludain 1iurasvesiigesrs oo unan
X o 3 a o a
1INNTZINIZFNY (Rumen fluid) Fohmsneslagliemnsinaluhsyaianasgiu aug
@ 4 a ¥ a =
deanndaiuazina lulagmaunyas unImetaedalng Imenvams aumens s
o o 1 <] %] ]
3. MIAINgATIA0INITHINGDY NI UAIDE1NYBUHAILALNITIAT I
A1522A8VDUNAININATLINIZHID
=\ ~ 9 % < o 4
3.1, asanarsazalsnlsyneuadd inaw arsavatetwies (pH 6-7)
A5azMBUITINHANLaZITTINITBN Taadluviagiyumy (Flask) Y119 2,000 Haaans
A @ o s A VW A
3.2 aoneudaa1s Uil kaoon lua e launaoonaau

a

' Al A Y ° Y A A ]
3.3, guansazangninsen Inugungil 39-°C Taglyasoaniuaauuuman
(Magnetic stirrer) NAUAQDALIAT
a 4 1 e a
3.4, 1I@NAI5aza18 Reduction solution 1Mo laundean®iay auaisazaly
= A ¥ a 3 a Y o A
nasuanmhduiludsu @z lSunaeonsu)
1 { o A @ . a
3.5. ADUNILU D1 180891ANTLINIZHIN (Rumen fluid) M@ANE 1) Tu
AAaIUNHNZANMUITNITNIATTIU
o 1< ] o { o
3.6. MMINUVOUHAINANTZIMHEPYRe 1A 2 @1 Nhmsmizaszmng 13
I A aa
uda Tasaznuli ladSuar sz 2,000 adans
3.7. 111109 aINANTEMzHEnUea 1A 2 @INHANTINAY LAITATIEN
Ay v a 39 A 2y a YA o a 3y
youradn laaslunszamiidou (Mussyrhdouasen e nugungilasezmihiouseon
' o v ad 1
noushMsussyvearatnnnszzmininy 1dlaaqly)
o Ay Y v Y A oA v A ] Y Y o
3.8. e unanit Idndses uian1siui nsesriuduuie udnirll

NaANNUEIsazaeNa I gl



115

4. IBMIgamsazagadluyINIMIINAR
o & Aa o o s P ) '
4.1 iuhdanumessussyunaasuou laoen laainasluviadaedns
o laundoonFaUeDNINUIAAIDY
42.)%nszv0nRAnIMardAnvuIa 50 Uaaans gATITATAIONENTZHIN
Y 1 o =) an
A1502219NUUIGDENTLNIEHNN (Rumen inoculums) USHIA5VINAL 40 Haaans
o Y o o — Y v Y 9 =
43. MimsussyInasuawiuims oy 1awnusin1snaase uaiis
vwdinluguun guvgi 39 °C
3’1 o (4 cs' a 49! 1 FYN~1 4 1
4.4, Mniummaszingunannaduneu Iagldayumes 16 w1zae il luue
9 A [y v d‘ o [ =Y 9 d‘ a 49@1
g9 LA uIuna luMITNeaRIN s HINED B IMIT tBIN 1T IAYT LN ANV LN

v 1 @ 1 1 £ | I o @ 1
MsningesmunaIA1NY fuazrismsdeslaluda luen 24 dudduae 11
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d' = A Y U v a a v Vv
Msnaaeai 3 fAnnavealaentalnaniin aeanssauzmassgiulataznisdes’a
Tawug

PanagSalulasnilunszumasa (Blood Urea Nitrogen: BUN)

MUITUD9 Mackey and Mackey (1972)

v
=

1. 35 msasivialsumgientenlsd 2 35 Ao
a 1 4 ]
1.1 35801 (Indirect method) 1aun n151Hou o Urcase dosaatogiseli
<3| = @ ¥ o a2 = Y adg [
naneilunen Tl losou asninmiuialsmunenTudionloseudrsdanInsaian
1 i 9
AL 1WA (Conductivity méthod) WaolWihalfnsonnfideiioTadninatiu nsoian1s

d' 1 A d' Qddyd dd‘d o
LﬂaﬂullﬂﬁﬂﬂWﬂWiﬂﬂﬂauLLﬁiﬂlﬂﬂ NADH % 340 M1T‘Lll,1l{§13 ITUUVDANUAIIUIUNIS G

o [ [ A a v wa A A d’d
HMNIEEINTUNITATIVIA LUIAT 09 TLAT 12 WO A 1UNA H3DIATO9 Spectrophotometer N
a9 =} d‘ %’ =
AUNING UANVBITEATINIIINTIATGS
ax . o = . Y A @ .
1.2 359154 (Direct method) G]i’Ji]’Jﬂﬂ‘iﬂ1mg!iﬂiﬂEJGI,‘ViEqJ]L‘iEJ‘i’JiJﬂU Diacetyl group
a g . L Aaa . A A~ 1 o £ 1
nadueslszne Diazine NUT¥UY (Fearon reaction) I5UNAMUUNUEALAINYNADIOY
L= Sol =)
luszavauazinelsmgn
s
1.3 gilnsal
<4 = [ Y| o S @ A A aa
- vasamumoa (laastlednumsuiewHIveadna) ¥ua 5 Jaaans
[ 901 I
- DU
- Beaker ¥11A 50-100 Haaans
Y v
-WInau
- 1apANARDY (Screw-cap tube) YUIA16 x 125 Naduns
- Autopipett
A & 4 _ n
- 19309 UmM 89 (Centrifuge) HagA393 Spectrophotometer
A .
- 15997 (Vortex)
= = H
1.4 21510 LLagNSM TN
- Ferric chloride reagent
¥ Y =) an =)
aza8 FeCl, *6 H,0 15 n3uluinau 50 4adans 1an H,PO, (85%) 300
A Aaa o a 3 < A aa I 3 3 a
Haaans maulfdnu @uinauauasy 450 daaaas nuien 13 luvlradiiaia Uas 1w

[TRnY
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- Acid reagent
=) a an % Q'J a an =) . .
113 Conc. H,SO, 150 Uaaand asluiinau 500 Haaans 1A Ferric chloride
Aa Aaa [ a % o a
reagent 1 Jaaans NaulHIAANIINAUIUATY 1 BAT
- Color reagent
Y v
02a1¥ diacetyl monoxime 1.7 NTY LAY thiosemicarbazide 0.3 nsuluinau
a Aaa w a %7/ Q'/ a 1
500 Haaans wawldAuL RIhnauIUATY 1 8as MasazateyulinioinienszaA1uns o
1 < H a [
Aou nuihnen luviadnilash iy
AaAa o J o
- Stock BUN standard (100 #aansuttlesisua)
a2a18 Urea 2142 Ja@n54 e Sodium azide 100 daansiu Tuiinauau
Aa aa I Py a =
A3U 100 Aadans nu 1ANgurgl 4 oeruaaGoe
- Working BUN standard
N Y . . " o s 3 o
1999719 Stock BUN standard @28 Sodium azide solution (0.1 N3N 0TIH¥UA)
Y. Yy 9 a al o J 3 4
Thtanueindu 10, 20, 30, 40, 50 , 60 taz 80 VaansueTiFua
5MINAaed
1 1 a a Y a
AAa13019% Taael screw cap tube 11016 x 125 Haamas aun1319 uatlarh
Y 9 o o 9 3 A o 1 1 g
Screw cap tube Wy ln1du 1Y lusi@eanan s wiined sy lusaiudy

szana 5 i 11199 A Aaue1298u 540 11 Tuwa s Tag s Blank 150 0A

o ﬁ‘ﬁlau Blank Standard Unknown
hingu (lulasass) 20 - -
Standard (luTn3anay) . 20 -
Unknown (luTasans) : . 20
Color reagent (ﬁaaaﬂi) 3.0 3.0 3.0
Acid reagent (ﬁaaaﬂi) 2.0 2.0 2.0
MIAIUIN

1. MUINNNGAT

A a o J a3 J. Aunk
BUN (Haaniunlesigued) = == xC,
Astd

2. owmanuuduInNIeI g Fenezgndeslusae limua Linearity
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ﬂ%mmﬂgiﬂtﬂwaaﬂ (Blood Glucose) M3 Glucose (GO) Assay kit Enzymatic method
4
1. g1lngal

I @ ] A Y a
- HAAINUAIDYNLADA YUIA 5 UA. ‘Wi’f]llﬁ\hﬂﬂ

9
v o

<
- DU
- Test tube
- Pipette
- Cuvette
- Spectrophotometer
=)
2. ?9131AY
- Glucose oxidase/Peroxidase
- o-Dianisidine reagent
- Glucose standard solution
axy )
3. ITNITIATYNEAT
p . o Y
1. 1383 Glucose oxidase/peroxidase mmﬁazmmmﬂcyaslum’mum
=) [ g < A Aaa é’/ Qy 9 = 1
ﬁﬁvmuumauiuﬂ?mm 392 Uaanng Gl\‘l‘l/]\‘lhl’ﬂ’ﬂﬂﬁﬁuﬂ’ﬂll"l‘!u
2. 1Asb Assay /reagent (@3 o-Dianisidine Reagent U51105 0.8
Aa Aaa { Y . y =) a an o
Haaans luviaauiniszneunag @15 Glucose oxidase/peroxidase 133105 39.2 Uaaans i
Y [
ﬂﬁWﬁﬂ"U’Jﬂhl‘]JﬁJTl’iaWEJﬂi\‘iLﬁﬂﬁ"lﬂﬁﬂﬁil
A5NINAADI

Y Y
1. mmstlaasazatelumaiede litiasluviasaneaass muaiseae liil

Y 1
H1 A1I0IDY ﬁ']‘iﬁ%ﬁ']ﬂﬂ@jﬂﬁh']ﬁiiﬂu
G RINNGRN - s -
(Vaaang) (Mﬁﬁﬁ@ﬁ) (Noaang)
Blank 1.00 - -
miazawmmj@m 0.95 - 0.95
qdsazangnaan - 1.00 -

2. 1A Assay reagent Y31105 2.0 aaans luriasanaassh 1 uazway iy
Tu¥98152 1319 30 D49 60 IUA FINTDAN Assay reagent 19 IUHADANARDIDU
2 Py a = I =t o Aaan
3. N3 ngainagil 37 esenwaidod 1uan 30 Wi nazihimsngalgnse lae
Y
MY 12 N 1,80, Ysu1as 2.0 aaaas wemeanlidinuniaea

4. i lil3amganauuasii 540 nm.
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AFNTAIUIN
(AA5 20 °f Test) (mg Glucose in standard)

mg Glucose =
AAS 400f standard

(AA,,, of Test) (0.05)

AAS 400f standard

a d a
MsuaNzimYSanamsnula (Feed Intake; FI)
3 v 9 d 3 o ' 9
TagtuvoyalsuIaenns il iaz01ms ey Taemssaiviinemsnenly
~ A v W g 1 I ) < S U ] dy
wazomsnmae luiuda lUnnase tazgunuomsuy vty 2 dau el
1 o ~ a I < o 1
1. aauusn hleungaminii 60 °C1iluar 7249 Tua tazai lluariuazuns
YUIA 1 TaAmaT Mo AATIEH1HI0IA 152 noUmuniue 991115 Naasd
1 ~ 1 o ~ a I ] A
2. dauhaes (lagansgay) virldeunguwnil 100 °C iJunar 24 52 Tus 1ive
o 1 ~ [ 9 asn o [ = a 9
UnNmAnRaeveinguie auIsn 15 AOAC(1990) TatxnlSumlsunamsnuldves
@ ok [ ] o oA 9 o =y a Y @
o luusaziu danlausamilsuanisnu ke (Arthur and Herd. 2008: 269-279) @4
uana luayms

311NN (An.)

a Y [ @
S uarmsiulddeiu (nnsdw = S
UIUINNAYY (AU)
a < a a
ﬂ153!?’!5"IZ‘ﬁﬁlﬁﬁﬂu%ﬂ"liﬁ]ﬁiym‘Uiﬂ
@ 9ol Y] @ (] 1 9 [ o
IﬂfJﬂTiG]S\'i‘LlTViuﬂLL‘W%T}ﬂﬁ’Jﬁlu’Juﬂ@uL‘lﬂﬂﬂﬁ@ﬁ HagnNnag 2 dlarvivosns

NAADY 1NONTIVOATINTLAT ADTA.(Growth performance), % BW tag g/kgBW' " adudag

luaums

v o o

2 y 1 v o o A g
HINUNAITN 1AN18 (N.) - NIHUNAITNUINAU (PD.)

AT IMII AL Aol (NN./AU) = —
o v A A QU
UIUIUNQYL (W)

v ' Wnamsdu'ld (an./Su)
PFnansnu ldaerimindine Ju (% BW) = x 100

v o o

4
mindadadgane (nn.)
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oy . v Smamsauld (nn/Au) x 1000
Psinamsiuldaeriminuunuedndoiu (gkgBW ) = —

v o o d

9
wmindadaigane (nn.)

a d U v
msusmwwmmnﬁﬂaﬂ"lé’iimuﬂuuwz
Vg o o < 3 o g o & o
Tﬂﬂqmﬂugaam ﬂzmﬂmﬂuymﬂummu 4033 1N 157U I@ﬂlﬂﬂ@]’mfﬂﬂ
g’/ o 1 1 < %’ Y] g’/ ] 3
33902 3 U Gl,mnqqﬂﬁ’mmamm:ﬂzmﬁnﬂam Tﬂmmumuﬂyjmmzmwm UAgUUNINY
I U o dy
WU 2 a1 aaid

a

1 1 o $ I & 4
1. dauusn (agenizan) i ldeunguigi 100 °C iflunar 24 521w 1ive
o 1 d' [ Y Aax
WA URAYVDIIAYUNI ATUITNIT AOAC (1990)
1 { < @ [] 2’/ o 2’,
2. @IUNEDI INUAIBEINTTEUI10% VDARAUNZNNUA LAZUIYAUNENINUA
A Y o o ~ a I & o 1
NgUUIAYNAAINU uw"lﬂequmwgu 60 °C11luaan 72 ¥ Tua tazih lluasiuazunsa
a A d‘ a o 4 = o 1 dl [ a Q(
YUIA 1 UAAINAT l,wmmiwwmmﬂﬂizﬂauwnmmmy,amﬂm“lﬁ'"lﬂmﬁmﬂizﬁ‘wﬁmi

g08'ld M35 Schnieder and Flatt (1975) fauaadluauns

) Tnaugh 1a5y - Tovusz luya

e
Nﬂigﬁﬂ‘ﬁﬂﬁﬂ@ﬂ]lﬁl"llﬂﬁiﬂ“]fug (%) =

275 x 100
Tawush lasy

msannzrmfSmadilason
V2 2 o Yy, o 3 o , g o
Taggunudassdluiinay 4. ase nag 15 90 Taoduaiodnaieas 3 U
1 Y 1 g’; o 1
TugngaievoaudszeznsnaaoslagaatFunatdadigunz ntuse sansguilaaig
] Y
Uszana 20% ot I anseimys va i Tasmiazinnmuraniaaaas 1l

1. S luTasnun1dsy = U5 ma TuTaswuluemsnldluniinaana

(33

=

mua
2. YinaluTlasouluya
3. B luTasuludaany
4. Bina'uTaswuiiges]d - B luTasuit 185 u-15ma luTasnuluya
5. e luTasuiigadnls - BSueTuTasnui I8 u-1S e uTasnuly

ya- S luTasnululaany
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sz 3AdId0
4 -
¥o-ena UNAYW TA1WH
A [ [] o = ) S o v 9 <
oy 187 ¥y 2 1A GNDI BUND WUDIF TINTA TOUIDA 45140
sz iamsann

) < a @ a @ I'd
W.f. 2556 dSan1sAnEIINg A Iaas g a1vidalraiaasuay
ma TuTagnsnas urvnenasaalng

w.e1. 2557 AnwaeszaudSgaumiiaudia dnindaimand uiinede

fa1nsg
d‘ Yo
nuinglasy
@ 1 1 [ a o a o 4
1L puaduayuanaTen szavlinmiage ausdarmaaiuay
malulagnsinyas

4 a o o

2. NUANUAYUNITIINGIUNUT NARUABINUA LU UTAIIUITELAL

[ % a

Jd o o o ¥ @ A a v A
ﬁ%INﬁi5ﬂﬁ1ﬁ5ﬂuﬂﬁﬂ‘ﬁ15$ﬂﬁﬂﬂl“ﬂﬁﬁﬂ‘ﬂ15$ﬂﬂﬂﬂ!cﬂﬁﬁﬂﬂ1 Wrinneeialng

@ o Aawv 1 I 1 %
3. ‘V;Iuﬁuﬂﬁuuﬂ'l‘iu']Lﬁu@Naﬁ”lu’J%fJﬁWﬂﬂﬁmﬂﬂ ﬂu’mamﬂumuwﬁwm

a a 4 (% 4
IMNUNUT AdEdaImaasLazna U Tainsnyns

a W Yo 2 a d
Nﬁx‘i”l‘l«!TlN'J‘lﬂﬂ1ﬁmﬂ’i‘Uﬂ1§ﬂWNW
= a o J Jd A ~ =
L gw aa v, WINnT Tl e Uy, oUUN (B1IIANTD, !’meJGlﬁ] UYTUBN HAT gNI1IA
a o A 9 @ 9 A a 3 o A
AUNDY. (2559). “ﬂTi‘]_]'i‘]_l‘]_]'g'\‘iL‘]_]ﬁfJﬂGUTJIWﬂT‘i‘lJﬂIﬂEJGlGISLL‘]Jﬂ‘V]Liﬂﬂiﬂlmﬂﬁﬂ*ﬂ1ﬂu1ﬁmﬂl‘].]ﬁf)ﬂ
Y 4 =\ ] a [ 1
Nﬁ%@]@@\iﬂﬂi%ﬂ@‘ﬂﬂ%ﬂﬂu, ﬂﬁfJfJthlmu‘Wﬁ’t’Jﬂﬂﬂa@\? LUAgHaNaaUNe.” NTT1TUNUINYAT
44 RATUNIRNY 2: 467-474.
2. Yupha Seesawhea, Pornpan Saenphoom, Smerjai Bureenok, Anan Chaokaur,
Suphavadee Chimtong, Attapol Tiantong. (2016). “Effect of fermented juice from fruit peels to
use as an additive for improved quality of roughage.” The 17" Asian-Australasian Association of

Animal Production Societies Animal Science Congress. Japan. August 22-25, no: 690-693



122

msinauenanlumslszyadnms
= a @ -4 d A =3 a a
LYW aaIun, WIngsu HEUQY, DUUN 1B1UATD, Lﬁll’fjcli] UTUBN LASTNIIA R
a I
Uned. (2559). “m3fuilsadldenina Tnanin Tagluuaiidonsanananainiminalden
Y s = ] Y a (24
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Suphavadee Chimtong, Attapol Tiantong.(2016). “Effect of fermented juice from fruit peels to
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