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Abstract

The objectives of this study were to change in chemical composition, type and quantity of
microbial of silage. This research was divided into pre-experiment and 3 experiments.

The pre-experiment aimed to determine Napier grass and Corns quality. Corns was high
concentration of NFC, reducing sugar and total sugar than Napier grass

The first experiment aimed to determine effect of lactobacillus Lactobacillus buchneri on
chemical composition, type and quantity of microbial of silage, were assigned into a 2x4 Factorial in
completely randomized design (CRD), where factor A was chopped Napier grass and Corns and
factor B was level of L. buchneri (0, 1 x 105, 5% 10" and 1 x 106CFU/g of fresh forage). The results
showed after incubated at 30 d that the best level for fermentation of L. buchneri was 1 x 10° CFU/g
of fresh forage was decrease acetic acid, yeast and NH,-N.

The second experiment aimed to determine effect of lactobacillus L. buchneri and
Lactobacillus plantarum on chemical composition, type and quantity of microbial of silage, were
assigned into a 2x4 Factorial in completely randomized design (CRD), where factor A was chopped
Napier grass and Corns and factor B was 1 x 106CFU/g of L. buchneri, L. plantarum and L. buchneri
combined with L. plantarum. Acetic acid was not significantly affected by L. buchneri, L. plantarum
and L. buchneri combined with L. plantarum inoculated silages, but acetic acid tend to higher than
the control. However, silage treated L. buchneri combined with L. plantarum had was lesser yeasts
and molds than did untreated silage or treated with L. buchneri and L. plantarum alone.

The third experiment aimed to determine effect of silage incubation time with L. buchneri on
chemical composition, type and quantity of microbial of silage, were assigned into a 2x4 Factorial in
completely randomized design (CRD), where factor A was chopped Napier grass and Corns and
factor B was L. buchneri with being storage times for 30, 60 and 90 days. The result showed that the
using of L. buchneri treated with Napier and corn silage decreased pH, yeast, mold and NH;-N, and
lowest with storage for 90 days. The silage of using L. buchneri increased reducing sugar, total sugar,
LAB, lactic acid and acetic acid. In conclusion, this experiment showed that the Napier grass and corn

silage can be stored for 90 days.
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A15199N 2.1 UAAINAYBINS 1Y Lactobacillus buchneri 1N13INA® Microbial population

Reference Treatment Yeasts Molds Lactic acid bacteria
Log,,cfu/g
Kung and Ranjit (2001) Control 2.89 3.02
L. buchneri 1x10° cfu/g 2.36 3.59
L. buchneri 5x10° cfu/g 2.01 2.53
L. buchneri 1x10° cfu/g <2.00 <2.00
Inoculants 2.42 <2.00
BP 2.77 <2.00
SE 0.256 0.320
Kung et al. (2007) Control 6.05 7.29° 747°
L. buchneri 4x10° cfu/g 4.88 5.85° 8.73"
L. buchneri 6x10° cfu/g 5.78 6.31° 8.82"
L. buchneri 8x10° cfu/g 5.63 6.51° 8.70"
SE 0.31 0.33 0.06
Mari et al. (2009) Control 5.55 1.07° 4.89°
L. buchneri 6.46x10° cfu/g 4.75 0.00° 6.46"
SE 0.34 0.35 0.44
Ranjit and Kung (2000) Control 6.05" 4.30
L. buchneri 1x10° cfu/g 5.74% 4.08
L. buchneri 1x10° cfu/g 2.01° 3.05
L. plantarum 30114 1x10° cfu/g 5.63% 4.29
L. plantarum 30115 1x10° cfu/g 5.77° 3.38
SE 0.541 0.40

BP = buffer propionic acid based additive applied at 0.2% of fresh forage weight; Inoculant = L. plantarum and Pediococcus pentosaceus at
1x10° cfu/g, Propionibacterium freudenreichii at 1x10* cfu/g of fresh forage, and enzymes (42,000 IU of B-glucanase/tonne of fresh forage,
21,000 IU of Ol-amylase/tone, 22,800 IU of xylanase/tone, and 3,840 IU of galactomanase/tonne)

s i lunsaianuand eI eaa AR TR uA AN (P<0.01)
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* fonysiaiulunuidilinnuuanaetuneanansauaNuFeIu (P<0.05)
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(2000) wuNHrarh i uInveBadanal doAndeINUNMINARDIUDY Kung et al. (2007) L1ag Mari et
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al. (2009) Hrasi 1 1uIuves¥eI1anas 0619 15An N luNMINAAL YD Kung and Ranjit (2001) t1ag
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Ranjit and Kung (2000) Wuuana1anueen lilivsdvmieana aan1sed 2.1

A1519N 2.2 WaveIM3 W Lactobacillus buchneri 19 aerobic stability JuNyH3IN

Reference Treatment pH Acids, % Aerobic

Lactic Acetic Stability (h)

Mari et al. (2009) Control 3.71 4.17 2.24 46°
L. buchneri 6.46x10° cfu/g 3.67 4.85 2.41 76
SE 0.35 0.42 0.37 8

Ranjit and Kung (2000) Control 3.66 3.96" 1.82% 26.5°
L. buchneri 1x10° cfu/g 3.67 373" 1.83% 36.0°
L. buchneri 1x10° cfu/g 3.72 3.76% 3.60° >900°
L. plantarum 30114 1x10° cfu/g 3.73 3.43° 2.04° 32.8°
L. plantarum 30115 1x10° cfu/g 3.68 3.64% 1.68° 33.0°
SE 0.02 0.11 0.05 13

Taylor et al. (2002) Control 437° 353" 2.48% 95.0¢
L. buchneri 1x10° cfu/g 441" 251° 406" 104.7°
L. buchneri 5x10° cfu/g 441" 211° 4.86° 107.3°
L. buchneri 1x10° cfu/g 4.51° 2.43° 4.98° 120.0°
IN 434" 343" 314" 97.0°
BP 431" 388 2.00° 105.3°
SE 0.04 0.17 0.23 1.1

BP = buffer propionic acid based additive applied at 0.2% of fresh forage weight; IN = L. plantarum and Pediococcus
pentosaceus at 1x 10° cfu/g, Propionibacterium fireudenreichii at 1x10* cfu/g of fresh forage, and enzymes (14,000 IU of
B-glucanase/tonne of fresh forage, 7,000 IU of (X-amylase/tone, 7,680 IU of xylanase/tone, and 1,280 IU of
galactomanase/tonne)
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#1983 Na9n U IUHUIAITANUIANA A UN N ADANTLADANIFBNY (P<0.05)

91 Y . . A A [ A o v v o
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. e Y 49! = o Yo = 4 &’ < 9 1Y A a
91016 (aerobic stability) 11(1'52(\1“1]1! 5]311Na‘ﬂ"l‘lﬁfl]11!’31!ﬂlﬂﬂﬂﬁ@]lmzl‘ﬂﬂ3"Iﬂﬂa\uaﬂu98 UADTUNITHOA
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FuiaRUBINA (Taylor and Kung, 2002) #9919915199 2.1 3213111831 LABluasnaasaiisiuiu

A 2

A Y =2 g a A ' =2 A vada a

NUAUHBIINNT 1 Lactobacillus buchneri ¥ unnanizelungu LAB Faugaauianinismigy
Y3 =2 YA o A dg’ o w
18G9 uilunaldfisiuauues LAB inaiuauday
= v VA A Y A wa

Han13NAa0d1ua15199 2.1 uaadlins1uleums 1% Lactobacillus buchneri NIAVANLIA

a : £ o a a 4 :
lumsnan lactic acid 118 acetic acid 4 acetic acid VN5 luMsgusImMsws A InvoBddazsl ¥
I (= A o A A v v W a ~ 1 9 9 KR I A o
AuaumgueamsnindevesisniniolmsdurTUoonFL MInNna1INANIATua I NN

H Y v H

T97im acrobic stability Ngavu asiuaas 13 luaisiei 2.2

L Y] 4 { [} a [
v szeaan lums 14 Lacrobacillus buchneri Tusisvainionazilosdumsmamsnindesvss
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o

A A = 4 o~ 4 @ o Y~ 3’; A A =
FUUNNUAUNANIINITALASI "b’ﬂflﬁmlazi”lil%ﬁ”m”liﬂﬂﬂ‘]_liJ”I‘VINTL!llﬂ@ﬂﬂﬂm@ws]fﬁuﬂuﬂ”li
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v v W v 9

dudanue I M1z M INTIN515D1/54 acrobic stability lAgenszdinafine NN INYD
A v d‘ A [ 1 9 1A 1 = 1 d‘ = [ % % = ?x‘a
W e nisniinizansonsed 1a laglumamsnindediuielimsdudanueinms 8nna
ANUANMTOUDY Lactobacillus buchneri NIANMUEIAYADMIHINAD A115ONAA lactic 1AL acetic
= LYy a o a A d .. .
quﬁgﬂuwyﬂm;auma (Kung and Ranyjit, 2001; Filya, 2003)
A =1 9 A [ 1 1 1 = 1 Y
Wolims 1% Lactobacillus buchneri Tuiiymiin wamsnaassduIvgnun lilinaneszau pH
1 < 1 o
9814 137913 14 D19M1INARBA (Filya, 2003; Kung et al., 2003; Taylor and Kung, 2002) #uiwarii 14
Y [
J¢AU pH qﬁu 9119 UNANIINMITNEA lactic acid 1AL acetic acid 1WA IUVD aerobic stability
Y
YOINIUINIINMS 1Y Lactobacillus buchneri WuTiHasi1 1¥a11150U511/59 acrobic stability 1 gaiiu
11190190 Lactobacillus buchneri IAMaUTANA1MITONAA acetic acid 14 1ul5umu1n Tag acetic
. = Ly a a tg Y I Yy A A = v o @ Y Y
acid 3eligniaumssuay Inveutest lduazitlunaliilonsnininmsduianuoineudiag 14
Y 1
nannuvuANIznamsuindaiiedmeununs 1A 1Y Lactobacillus buchneri
d v 1 = Y I = o w A
110152 TeriAINa19v03 Lactobacillus buchneri 14 1A UDIANUA1AYUDINITOUDUNY
Y2 9 . . = Aawv 3}/ dy = 1 ] 9 A 9
91115003 1083 1% Lactobacillus buchneri TUMIANYIIT0ATIN F91192328 IRAUNNUYBINTHIN
= d'dé’ 3 o 9 é’ o =\ a o A Aq ¥
Tulszmaliguawidvuuazamnsanusne B dumiunasnniimsdlenquuinnsonisug i 1%

o A dyw [l 1A =® = y == A A Y o
“lumswumuq ‘L!i’]ﬂﬁ]TﬂufJ\illiJW‘].I’J”IiJﬂTiﬁﬂ‘]&l”liLl']Ji%WlﬂllﬂEJ ilﬂllﬂﬁJﬂ1§ﬁﬂB1LWﬂVlil$llﬂu"IWﬂ

msanynlsud lulymdanain
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warvadoudadiguaimdinigmind launsniisemisdadlumwanunisemsdaianieau
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P12 Tnadvhanghinlians 1o lamsanaza1011 14 (water soluble carbohydrate - WSC) gavgdanaii
a o a a d a ' I 1
Ttinavuiumslilse Towi Tavedunsdldnanamilunsauandainalisinnuilunia-ars o) lu
A v J ' A a X2 4 v ¥ a a a A A [
e ImIsdadanasrganszuIumsaginadulinadudinsnsaau Tavesgaunion ludlu

4 { a [ [}
sz Teminsonns Iinaanudsvienonswaln
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agilszasn

A a 1 v P, Yy @ o w
1. !W@ﬂ1ﬂ1iﬂi$LlJuﬂﬂlﬂ1ﬂ1iiﬂ“ﬁu$ﬂl@\1ﬁiyuulﬂElﬁL!ﬁgﬂuﬂlTﬂWﬂfﬂﬁ1iﬁW}ﬂ®ufni‘ﬁllﬂ

d ad
gunsaumazizms
3.1 NN lrlumsnaaes
9 N 1 . . . Y
waummﬂ EJT]JTﬂGIfi’N (Pennisetum purpureum X Pennisetum americanum) 818 45 ULy
Y 9

@ ] { v I H . o a
duinInaemsded lilidniiiegeglusvezmaatiug (Milky stage) Wulitivuna 2 - 3 iudmns

freg19azilszana 2-3 nlansu

3.2 TunduMs I IzHiosnlsznoumand
T 3 o ' v TR Y 9 o A v o ¥
3.2.1 guinusaestng uudlesuazdudInadudszua dsuasoonsuhueuuded
a = I o
gl 60 permUTATYa Huan 36 2109
o w ' B A Y Y o 9 o Y A '
3.2.2 dhdmedna nudlesuazdudn Inadulude 3.2.1 1iimIuadenIoUarIUAZINTS
a a o w [} { <3 { A a 4 4 [
W9 1.0 Jaamas udnidresnan lanu i lumsuznilagiin iednyiosndszneumaaiias 11
o o ' 9 A Yy 9 @ 9 a ¢ A = s
3.2.3 hidredng uudlesuazdudn Inaduluds 3.2.2 wAmsiziieAnyiosnlszno

a Ya a 4 . i 2 a S w LY
NNAY Iﬂﬁlfﬂiﬁl“]ﬂ‘ﬁﬂﬁﬂlﬂﬁ1$ﬁllﬂﬂﬂigu1m (Prox1mate analy51s) (AOAC, 1990) G]f\?’)iﬂﬂ%ﬁ’)ﬂi}l,!‘ﬁ\‘l



a =

4 . { 3 M .
TAuiAT04 Hot air oven Nainail 100+5 sesusadon (Hunat 4 3109, T5AUNM1 (Crude protein,
CP) Tagnsoq Kjeltec auto analyzer, Taafus (Ether extract)Tﬂ 817309 Soxhlet auto analyser, i (Ash)TﬂEl
{ a I o 1 4
Mgl 550 osr s aiFod 11 unar 3 92 Tued e levie1 (Crude fiber, CF) oz N3
a s A . . | ~ ] =
Ins1zHibele 1w Detergent analysis (Goering and VanSoest, 1970) laun 1o 1ot liazareludmany
{2 4 { 1 {2 .
i unai1e (Neutral detergent fiber, NDF) 180 lof1 liazareludmenuiiilunsa (Acid detergent fiber,

ADF) 11a¢ Acid detergent lignin, ADL TaetA3 04 Fibertec auto analyser

& d Y}
3.3 YunaumMsInszrimnNiunsa-A19 neumM sy (Bal et al., 1997)
o w 1 14 @ (% @ %’ < A aa o y
3.3.1 e nuilesuazdudnnInady 50 niu waunutinau 200 iaaansii ludulu
TodJu (blender jar) W11 30 IUN
% [] ] 9 g‘/ o A 9 Y] 1 I 1
3.3.2 N399AIBEINIUANVIING 2 FU vearadnngedld lSaanuainuilu asa-and
(pH) EERIGEGR pH meter(pH meter model UB-5, Denver Instrument, Germany)
& a d :’ Aa .
3.4 TUABUMTAUATITHIIMAIAIH (Miller, 1959)
1 < o 1 Y Y 9 o [ Y '
3.4.1 guiiuded g uazaud Inadulszunm 1 05y udarldaslunasanaaey

a

a %’ ) a A v Y o y d‘ d’ y d‘
3.4.2 @inau 9 Nadans avlunasanaaewaazgas uanh lldumieslunsealumdes
. . <3 I 2 o ' ' { o
(Thermo fisher scientific) 7213139 5000 SoU/W19 tTual 15 w1n thualeandIunitluveananla s
Haaans
o w ] U A g A d Y 9 @ 1 A 9 A
3.4.3118208 wd il uveararnmu1dTude 3.4.271UTannsgandunasdronso
Spectrophotometer ‘gl U (Thermo electron corporation) AANNEIAAULES 540 1 Tung
.44 ldlude 3.4.3 T uani Reducing sugar TaonfSoufoununsiuiasgiu

nglnd

o ¢ o o .
3.5 PUABUMTAUATIZHIMANIHUA (Miller, 1959)
J 3 o ] 9 Yy 9 o [ Y '
3.5.1 ﬁjiJLﬂ‘U@I’J’E'JEﬂ\‘l?‘iﬂﬁuﬁ%ﬁuﬂlTﬂWﬂﬁ‘Uﬂﬁmﬂﬂ! 1034 uaﬂaaﬂuﬂaaﬂmam

a

a %’ ) a A v Y o y d‘ d’ y d‘
3.5.2 @Ninau 9 Nadans avlunasanaaewuaazgas uanh lldumieslunsealumdes
. . <3 I 2 o ' ' { o
(Thermo fisher scientific) 1213653 5000 58V/11N 1 1a1 15 WIN thuaegdIvuveuralla s
Hanans
o w ] v A d A d 9 9 [ A Y A
3.5.3 e ndwniduveunarnu ldude 3.4.2 TdTasimsganduudsdlonios
Spectrophotometer §1 (Thermo electron corporation) NANETIAAULE 540 U1 TULAST
3.5.4 1A 18 lude 3.4.3 Td1u291111 Reducing sugar TaofFeuimeununsvuiasgiu

nglnd



a J Y
3.6 NMIUNITICHUDYA

o a Jd o ] 1 { o
wamsinszRaeg R azdut Inamaunasuaziinauelugiuuy Mean + SD

3.7 AN INABRINAZINITIHANINAADY
d o [ 1 ?1‘1 a 1
nnmsanyesnlszneumaniidmivauaIne Inyuz Yol se 1M 1THIIUNIT0IF AN
a @ 1 s I o o 4
Ysunaraguitanuit dudnInafinesisud 1usau, ludu, e levie1u, NDF, ADF, Ash, pH tag
° ' 9 A 1 ] 23 Yy 9 A A v 3 Aa o
WHC gl uuilesiinges uaedna lsnam dudin InaaalidSuia NFC, aiiaiasandg
N ! %‘ ?z‘d 1 Y | 4 [] d‘
(Reducing sugar) L mMUSuaihmanavue (Total sugar) §34n1 waummﬂasﬂ”m%m (M1919N 3.1)

v
A A

) Y =~ 1 1 A I A A A &’ o
NENILUINIHUNAITY %DM 0YITHIN 25-35% LummfmJuamwmwwmmwmmzaﬂums‘m

A Y =

£ [ A A g a ~ [ o Aa A A 9 . .
Heviln FemnFuaiunsianudugaunu l)vzlinadenisiiauvesgdaunisnasa butyric acid
' Y A v a A <2 o =< = a o v
danali Nyl nUnaum Iy (McDonal ,1981; 6184, 2547) F3910N15ANEIUTNIUTAQURIUD
Y = 14 Y 9 1 1 [ P o o A o
waudlesuazdudna Tnada ldswdnnueglunamimang suiwhiivemsvain (12.35 uag
o W { s 3 o 4 ] 1 1
24.44 aud1ay, 15199 3.1) wedidud llsAuvesnauudleshnsesliaiganndudnInaeins
Y] 1 1 [ < 1 =Y = g‘/ A A1 A ~ I~
daihisaudn uaedralsdammun USualdsauluemsnerunsdessiaianmune aunazily
1 o ¢ A a o o’dy 4" Y = Y a
UHAIVDIDIHITANT 1UBINUnAda1Ae1D 09 Avan1s lsaudszuna 7-10 % uazdviinilsua
:, [ [ a v J 4
Tisauluervsnenudinii 7% szaswalinnuainsalumsnuemis Idvesdaianad riiogninan
Aa a o o a o J @ 4
nanssNveIgauns o lunszmzinlnanuesiniuemsvesdaianas (@16a, 2540)
A [ ] =1 I o ] %} A %} o 1 dy
Wrdrulrgazimanuazaunasanveglugdyesiiigia e waang Iaa Tagwasnumaiil
1 Vo daa I~ < ' <3 a 4 %}
vgorenea llgdainnuiniueins Avvzmung laa 1 lugdudlsdaiunedusnailsa ihaia
I I 1 = %’ aAa < Y ] [ a %} aa A ] A v 3 1
ng laaniludiurilsveaihaasargarauny Usmanihmasatsned luisemisdad fungu
@ ~ Y 2 A a A o v o2 X
Y9415 10 latasaazaeld luglveviamangaunidlunszimizrinvesdadinendesduisn

a A o

il Temnilumsniindesidluuvamdsnuididguesaunidlunszmnzwin Tasmmzngy

Q

{ o y v 1 4 [ o o J 4 A S
Mmhnvindesdele adawwarlddaieusaldlsy Temionomsnenu lduivuy (Muller, 1978)

3.8 ﬁéﬂﬂﬁﬂ1i‘i’lﬂﬁi’)ﬂ
= a £y 2 Y 9 v JY Y v A A
wamiﬁﬂmﬂizmuﬂmmwmmmguuuJElmawumﬂwwamﬁﬂmmmﬂwmuuﬂimm
2 Aa J . ' = 3 & ' 9 A
NFC, MU19183A7% (Reducing sugar) LAY mUsuaiaanivuag (Total sugar) gandn “ri‘ﬂlunulﬂﬁli

11n%o9



a s ~ Y oA e Y 9 o 2 o
M1319% 3.1 LLﬁ'ﬂ\iE]\‘Iﬂl]ﬁzﬂﬂ‘ll”ﬂ'NLﬂiJ"IJENWﬂJU']LuHJfJﬁLLEWG’I‘HGIJ'I'JIWWE)WWﬁﬁ@YJﬂﬂuﬂﬁWIJﬂ (Mean + SD)

Items Napier grass Corn
Dry Matter (%) 12.35+0.27 24.44+0.51
Crude protein (%DM) 9.62+0.23 6.82+0.54
Ether extract (%DM) 1.28+0.04 0.97+0.06
Crude fiber (%DM) 42.67+2.14 27.04+0.32
Neutral detergent fiber (%DM) 70.40+0.78 60.76+0.46
Acidic detergent fiber (Y%DM) 38.39+1.67 36.59+0.45
Acidic detergent lignin (%DM) 3.06+0.11 3.92+0.11
Non fiber carbohydrate” (%DM) 5.98+0.22 24.1140.63
Ash (%DM) 13.01+0.13 7.52+0.11
pH (%DM) 6.04+0.02 5.50+0.14
Reducing sugar (mg/100g) 2.89+0.04 3.37+0.08
Total sugar (mg/100g) 3.86+0.09 4.69+0.06
WSC (g/kgDM) 92.03+0.19 79.7240.86
RUBLHA

"Non fiber carbohydrate (%) = 100 - (%NDF + %CP + %Fat + %Ash)
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MSANMINSIY Lactobacillus buchneri Wszauaa aemsilasuuilag

d = a a A d Y Y LY
ﬂ\‘lﬂﬂi%ﬂﬂ‘ﬂ‘l’nﬂlﬂu ‘uummzﬂ?mmmm@num& maaw&ymazmﬂwmmm

NN
v 3 ad 3 o = o J v 9 o =
VUIUMTHUNIUATMTNUSAMINBDIMITAND VUIUMTHENABIAY LAB lumsilasy

I~ a 4 Y . .
water-soluble carbohydrate (WSC) l¥naneiiunsadunsd yuiumsninazlimsasaw lactic acid ina

4 = d Ao qyYa I
e 91 G]f\uﬂua"llﬁﬁﬂﬂ']ﬁlwlﬂﬂﬂ']ﬁlu']lﬁﬂsl]@\j
A

PIMININLMINgANIIUAT (Woolford, 1990) 0814 linamielimsitlaldermsminaziildinams

=

o Y <3| Y o a CAR
ﬂﬂﬁ pH aaay Lﬂuwaalﬁﬂ'ﬁﬂ']\?']uellﬂﬂﬂqau‘ﬂ 8 YU

[

J

v o W =< o Y a = VoA 9 a 9 4 A 9
dudanueima  aezihlvyaunignguinlsoongnudnnsalslse Torinna1se1is Tuneswin
o Y a @ Y~ 3’; . a 9 9
wazrhldinanszuiumsviin laonaa (secondary fermentation) lngvenannnuiounas l¥a1sens
ER~{ v Aa ] ' . I
mﬂ’eﬂ“ri‘ﬁ“ri‘uﬂlﬂuWﬁﬁlﬁ}mﬁﬁﬁuﬂlﬂﬂmimuaﬂ 1% Saccharomyces Candida, Cryptococcus Lﬂus?fu
A a ) v A 1A U dy v d = o Y a Y a
pazlelimsthemsmininindemnldlumstesdadaziinarldaamsnulsd  wandauazguaw
v 7 4 Y] o
Y9Id9) (Hoffman and Ocker, 1997; Whitlock et al., 2000) M3ABNAIVOIDIMITHEIAUDADINDLIN I
' Y o A o q ¥ A N ' a . oA a K =
AMAININOMITAAAIAITIVHAIN N UANVITEI0DNITHAN mycotoxin NWAA TAF0I1 11D IS &9
. & o Vo e Y 2 oa ] . &g . .
mycotoxin witluouasrgnednd AU UMY Lactobacillus buchneri ¥uiU heterolactic bacteria
R A waa a . . Yy 9 o a . . =~
FalnuauliANUoNINIZENNTONEN lactic acid 1AUAI5 @ INITONAR acetic acid 14 TulFinaungn
{ 3
#18 Lactobacillus buchneri 32aNIaasu lactic acid 154 acetic acid tag 1,2-propanediol (Oude
o v ‘91’1 a (g’/ 1 Y] [ [ %
Elferink et al. 2001) tazdalinadugam sy lnvesdaandluszrinamsninuaznasnnimsauna
AUBDINIA
(Y] d
agiszasn
A = ' ~ s ~ A ™
1. tWORANYINAVYDY Lactobacillus buchneri iomM3inlasuuilasesntlseneumaniveanymin

4 1 a = a o o
2. INOANYIHAYDN Lactobacillus buchneri fo¥iataz s uavegaunsdluismin

dJ ad
gUnsamazizms
4.1 Tumoumswsaunaiildlumsnaaes
9 = ' . . . v Yy
N Ae5U w09 (Pennisetum purpureum x Pennisetum americanum) ® g 45 1Unasa U

o ' { ' < & . o A
i Twaormsdad lisaudnitiongegluszozmaailuuils (Milky stage) Wul¥Tvuie 2 -3 isudnns
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@ v a o (% < a 4 1
dr0o1wazlszunm 24 nlansu TaoliTede A Hustiavesis (o uudlostingesazdudining)
o I v A a Y . . A @ J 5 5 6
azila9e B 1UseAUNGITUAY Lactobacillus buchneri NILAVNNE (1x107, 5x10°4ag 1x10° cfu/g VD
¥ @ J 1 2 a a Y ' I 1
miniy) TagldwgiudlesihngewazdudnInansnuasiinag 12 nlaniu uisesnilu 8 nquq

Y
v A

2 A
AL 3HFIANUAD

9 =

A 4 ' @
nauh 1 nruleiihnreaduy

=).

9 2N d ' o d' v 4
nauh 2 nuulodtnseady + L. buchneri N3z 1x10° cfu/g

=).

Ny

9 ~

4 viguuiloSihnsesdu + L. buchneri R52AU 1x10° cfu/g

=).

N

n
n
9 2N d ' o d' v 5
3 nuuies1n¥eady + L. Buchneri N32A1 5x10° cfu/g
un4u
Y
@

5 duana Tnady

=).

Ny

[

6 AN INAFY + L. buchneri N5zAY 1x10° cfu/g

=).

nauy

D.

[

7 AN INAFY + L. buchneri N5LAY 5x10° cfu/g

=).

2
Do oD oD oD oD Do oD

=).

1\

Y 9

nauil 8 AUV INATY + L. buchneri N52AY 1x10° cfu/g

8
£ Yy 9 (7 . K ' ! Y Y v 1Y
AQRUALA AU INANY Lactobacillus buchnerilunaaznguIndinuuaiussgasluge 2

y ¥ & o ¢ % - a 4o ) a v q U
susnuuenugeleduanziyuluiuganaradnadiussgnaigeaz 1 dlansuldugaeima

a Q

Y = A q 9a ¥ a v A o & Y 1 3 o
molusenlduniigaie lidann1ieengnuldrensrndathngesululdmiudiuthnsuuensa

U (Z 1

v o I [ 4 1 @
ngalimiumin dluszeznar 30 Tugudlednguuilesiinsesuazdudin Inaninaingn

99902 4 3AAdIUVUNA T Az ANV IQInTNIIAIeg NguUAsINUIIHANT WA e 11

Aas1ziiae i

o a ¢ ¢ a
4.2 ﬂluﬂ@uﬂ153!ﬂ51$ﬁf’)ﬂﬂﬂ5$ﬂf’)‘l.l'i’n\‘l!ﬂll
1 < (% (] [ [ = o ° { Aa
4.2.1 anLﬂumamﬂmmaxﬂqumwﬂam ']Jilﬂil! 500 ﬂsuu1111@u11ﬁ'ﬁqmwgu 60 DIFN
A < )
ALY Lﬂunm 36 GH”JT?N
o o ' 9 ) o o ¥ o Y A '
4.2.2 uWﬂ’J@EJNWin!a%ﬁuGUTJIWﬂﬁ”ﬂ“ﬁllﬂaluellﬂ 4.2.1 ¥INIMTUAAIYATDIUANTUASLINT
Aa A Y o w ] Ay v Aa a A = 4 a0
YUIA 1.0 Uaauag L!ﬁﬁu’lﬁ?ﬂﬁlNﬂVlﬂlﬂUll'ﬂuﬂ’l“lfu%ﬂﬂﬂﬁu‘ﬂ LW@ﬁﬂBW@\?ﬂﬂigﬂ@UﬂNlﬂNﬂ’E)llﬂ
o w [] A o g‘; a 9 a ¢ A = o =
4.2.3 mmasmwcvmmmﬁm%u@iuma 4.2.2 NW?LﬂiWﬁWLW@ﬁﬂHW@QﬂﬂiZﬂ'fJ'U“Vn\iLﬂll Iﬂﬁl
ya a 4 . . 2 a Jd o Y A
ﬂ151“§3‘ﬁﬂ153lﬂ31$1’1u‘ﬂ’ﬂﬂi%iﬂﬂ‘l (Proximate analy51s) (AOAC, 1990) BIUATIZH GlQLL‘ﬁ\‘]IﬂﬂlﬂﬁfJ\‘]
. A a = I < = .
Hot air oven NQaIHQi 1005 3R uyaed 1Jual 4 %2119, 11/5AUe1D (Crude protein, CP) Tay
CEGR Kjeltec auto analyzer, Taatus (Ether extract)jﬂ 8173949 Soxhlet auto analyser, i (Ash)IﬂElmi I
a ~a < ) ' A a ¢ A
UNHU 550 DA UV ALY ST Lﬂumm 3 “B’JIN\‘]ET'JHLEJ@%IWEHU (Crude fiber, CF) uag ﬂ1§3lﬂ51$ﬁlﬁlflﬁlﬁl
. . [ 4 { ] i J
1A Detergent analysis (Goering and VanSoest, 1970) 1aun wolen luazareludmenuiniiunais
A ~ [ =) A g .
(Neutral detergent fiber, NDF) wolen luazareludmenuniunia (Acid detergent fiber, ADF) 4ag

Acid detergent lignin, ADL TaeA504 Fibertec auto analyzer
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3 a d
4.3 611ummﬂ15’Jmsw?‘iﬁm?m!ﬂunﬁﬂ-dn (Bal et al., 1997)
o w [l 9 Yy 9 o % [ o ¥ v A aa o y
43.1 mmammigmammnﬂWﬂmeJﬂ 50 TN NEFUNUUINAU 200 uaaamuﬂﬂﬂuiu
To1lu (blender jar) WU 30 IUN
P R ¥ = INES ' 3 '
4.3.2 NTIDIANIDYNHNIUNIVIIVUIN 2 FU uwmma’mﬂsmulﬂllﬂmmmmmmvﬂu NIA-AN
(pH) ABAI 04 pH meter(pH meter model UB-5, Denver Instrument, Germany)
4.4 FunpUMINATITIIINMATAAES (Miller, 1959)
J a3 @ 1 9 Yy 9 o @ Y Y J
4.4.1 qum‘um’aEmmuumammnﬂwm‘uﬁuﬂﬂizmm 103y Ltmﬁlﬁmﬁluﬁaaﬂﬂﬂam

a

Aa H ) Aa A ] Y o y ~ A y ~
442 @minau 9 Tadans aslurasanasswaazgas udnirhldumdsalwasoaluniies
. . < A g A & o r A J
(Thermo fisher scientific) 1711159 5000 59U/U19 1TUIa1 15 W thudredauiiduvewradla s
Hanans
o o l 1 A 3 A g Y 9/ [ A Y A
4.4.3 dredndrmiiluvearadinuldlude 4.4.2 Tiiaaimsganauuaiaiomsos
Spectrophotometer §1 (Thermo electron corporation) NANETIAAULE 540 U1 TULAST
44411910 18 Tude 4.4.3 Tfrua911 reducing sugar TaonfSoudsudunsiiuinsgiu

nglnd

4.5 TuARUMIIATIZFINMaNIHNA (Miller, 1959)
1 3 @ 1 9 Yy 9 % o o Y !
4.5.1 quinudesra azaud Inaduninlszana 1 niy uarldasluraeanaaes

a

Aa H ) Aa A ] Y o y ~ A y ~
452 @minau 9 dadans aslurasanasswaazgas udnirhldumdsalwasoaluniies
. . < A g A & o r A d
(Thermo fisher scientific) 1711159 5000 59U/U19 1TUIa1 15 W thudredaviiduvewranla s
Hanans
o w ' 1 A g A 9 9 o 1 A 9 2
453 idedndunduveanarinuldlude 4.52 Tdasimsganduudiaiomsog
Spectrophotometer §1 (Thermo electron corporation) NANETIAAULE 540 U1 1A
454110 18 lude 4.5.3 Tfuaani Reducing sugar TaonfSouifoununiiuinggiu

nglnd

o a J [ a Y . '
4.6 TunounsinzhiasraTamusuansaluiuszimald (Borreani and Tabacco, 2008) lain
NIABLHAN (acetic acid) Az NFALANAA (lactic acid)
v 3 o ' o ) o ' X
4.6.1 guinusedvg wazaud M Inaduninilszna 25 nsu udrldadlulolu

Aa Aa aa X X I =
4.6.2 1AUATAZA1Y 0.05M H,S0, 5 Hadans aalulatfu Tuidlunar 4 uin

a

o w1 A J 4 A 3 a A
4.6.3 LlWI’JBEJNTII'lﬁﬁlﬂﬂHM’JENTIﬂ’JﬁJLTJiBTJ 10,000 rpm 5 UIN NYURIU 4°C

Q G

4.6.4 gadlasuuuinlaluwia vial Fan



14

4.6.5 1hdeealuvia vial lfadlunsed High performance liquid chromatography (HPLC)

d
4.7 nzrivnuen)uie (Chen et al., 1994)
o o [} o v 1 d a %’ o =Y a Aaa Y Y o 9
4.7.1 9919819911 5 n5u laluaraa@uiinnaudsuias 50 daaansaulvnulanan
=\
10 W19
Y ! %} o'/ =Y
4.7.2 ATUAIDIAIDIAIINTEATHATOI Whatman No 1 41992 UA81InaUT 1105 30
Y
Hanans TagiimMIdeazneu 3 A5
o %’ % [ d' 9 < a %’ & Iy Y A Aa A
4.7.3 108190004 Idoeaslurasanau winiiinauld 1d15u1as 200 Hadans uag
Aa A A (9 Jd o @
BULUNTHFeDDN IyAs U 5 NS
o o 4 < a I Y {
4.7.4 1 ldnduTasldinsosndunluTaswu l9nsauesn 4% Wudrsuney Tudienare
A ) a a =y Aa aa U 4 a Y o 9
AT09NAY IABIANNTAVDIN 4% 131105 25 Haaaas laluvlaranuazveamnasa2 - 3 vea 1al1in
A e
inIanau luTasou
4.7.5 asazanen 141nmMInauiiunlaswmsnny Std. HC10.01 N
ag o
IEMIAIUIN
%Nitrogen = [(S — B) x 0.014 x N x 100] / W
S = 9112 Std. HC1 0.01 N 714 lasmsndroe19
B = $117U Std. HC10.01 N 114 1510159 blank
N = Normality U89 Std. HCI

¥ 1
W = U IHUNA29814

¢ d 4 b4 o
4.8 Inszrmaslulamsafiazaneitld (water soluble carbohydrates, WSC) ¥03@10819na) 0z AU

T Inadunsin Tagly phenol sulphuric acid method A1UIFU0I Dubois et al. (1956)

a d a
4.9 InsizrimrianazUSuawes Lactic acid bacteria, Yeast (a2 Molds (Spoelstra et al., 1988)
4.9.1 Fadregranawazaui Inadunin 1 n3u lalunaea centrifuge Y1 50 anans
4.9.21AN®1502018 peptone physiological salt solution (PPS) USuras 9uaaans (¥
. . . o . . o ) 3 & A v A
neutralized bacteriological peptone 1 NTH LA sodium chloride 9 NTH ATA1YAIYUINAUNHNIUNITNUYD
[ I~ a 1 @
wazlSuSunasidu 1 8a9) 0 ldmsazare@enauminy 1:10
) y A A 3 v =~ =
4.9.3 11 IauwineananuiG 2 5,000 seuABUN a1 4 WA
o A @ ] I o w . . . A @ l J A Aaa U
4.9.4 MINM51999199208190 Ua19 D (Serial dilutions) Taetliladleeaaiula 1 Hadans la
5azand diluents 51105 9 Haaanivz laesazareenaniny 1:10 uazyiimseasas llau'ld

sz umny 1:10°
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4 4
4.9.5 Tulparsaza1ea106190.1 Haaans aaluermsiaea¥eYeast tag Molds (40.0 g/L of
Yeast Extract Glucose Chloramphenicol Agar) t1ae §1% JU Lactic acid bacteria(MRS agar) udunaeld
o a Y dy 4"
MKIVUIDINTLABLYD (spread plate)
T a 3 o ) [ ] A g )
4.9.6 UNIFONQUHN U 25 °C Wuan 72 615’3111\‘] M5 Yeast taz U0 ual 120 ‘If’ﬂiJ\‘]
) @ o [ T { a a I < 4 o
d115D Moldsd WU LAB tiufigungd 30°C Tuannz 15eengnuilunar 72 9 Tus easuivua
= o Y g v o = d‘ a dy &’
i]\‘]‘V]Tﬂﬁﬁi’ﬁluﬂWﬂjﬂﬂﬂ”ﬁuﬂﬁnuﬁujﬂjﬂu (cfu/ml) NRIYUUDINITLAYLTD
ad o
IBNIINTUHIU
L ¢
PSnanreqdunsd (cfu/g)

= @ laTanmivld x sgauanuded) x (1 / U5nadiee1d)

d
4.10 MIINIZHVONA

U

o { a 4 . .
whdeyan 1dvinminaaes 1 Inszinnuns1saunuY Analysis of Variance (ANOVA) 1
HWUNITNADDILU Y Factorial in Completely Randomized design Tae14 Proc GLM (SAS, 1996) uag
= 1 1 ~ [ = 4 9 . an
L'ﬂdﬁEJUL“VlEJ'Uﬂ'NlILWIﬂ@nﬂﬂl@x‘lﬂﬂﬂaﬂﬂlﬂﬂllﬁﬁgﬂﬁﬁmuﬁ Iﬂﬁlﬁlsﬁ Duncan’s Multiple Range Test 114735

Y94 Steel and Torrie (1980)

J
4.11 HAMINABDILAZINTUNANTNAADY
1 @ { % 1 o &
ﬂmm‘wNTmmzuazﬂmmwmmﬁ%wmuﬁﬂﬂwmnﬁ 4.1 G?Qﬂﬂlﬂ”l‘ll@\‘lﬁ‘]f@”lﬁ1§ﬁ@n1ﬂﬂﬁ@ﬂ

¥iinoglunaal Avunzaniaziinuduienidn (Kleinschmit et al., 2005; Reich and Kung, 2010)

[

/3 o D, A o Ay Yo o . LA A 4 2
losisua WQLLWQGIJ@QW%@1W15?W]'JTI[1§]TUﬂ”l'i‘]rillﬂiﬂfl Lactobacillus buchneri NUTINaUNUAIU 1A

v I o ] o =
AUt TNAe 15T IN AT UM HINAIY Lactobacillus buchnerisAUANMANTU 1x10°cfu/g HUTua

Y]

J < J Y . <3| a G ' .
nlodigud AQUAUIFIFA (Comino et al., 2014) Lactobacillus buchneri Lﬂuigaumﬂuﬂqu heterolactic

bacterium aana 111/3una

Yo

73 o v A o A o A X X o dAa o~
L‘IJ@i!ﬂﬂ!@l’Jﬁquﬁﬂﬂl@ﬂ‘l"l‘ﬁfﬂﬁWﬁﬁ@l’)mﬂulﬂi'UﬂWﬁ“ViiJﬂLWll‘llu HFINTEUIUNTHUNNAVSUNIT

@ Y =AY Y

gqudetaguia sz 3-5 % nazlin1inguiae gz 25-35% (Frame, 1994) U511 DM

Q Q

=

recovery 1N galufive1m151e1uninn 1A Un15MINAY Lactobacillus buchneri (Klenschmit and

Q

9 { 9 Y] 1 @ a Jd Aa 4
Kung, 2006) 118 N0 1M1snenunain 185 unIwiin Lactobacillus buchneri $3unuyaunsdriaoulu
. . ! ! 73 Ju ) o A .
g“lJLL‘U‘U homolactic bacterium d@3Wanon1saavellosHua ﬂqgmﬂuammaﬂm (fermentation loss)
1 Y] ] 4 a
WIANIAS I Lactobacillus buchneri TumsnIin Ny 1115 d0 I 89y A1@ e (Driehuis et al., 2001)
2 awv y 2 s 3 o a R 1 a 9y 9 . .
wonINUIIUIve IuaTa o SiFua 11 sAn v ua NI AN NTUVDI Lactobacillus buchneri
= o =y I 4 [ o {
WS T sAuveanyviinilsuaanaudniiseiie 1dSUNsHINN Lactobacillus buchneri 1AL

TR ¥IMTIAN Lactobacillus buchneri Wininaniinndsuna 1x10° cfu/g vosisaa vzl
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d I " = 9 A L= a 1 =) @ = = a . .
nofidud lsau deonn lulimsRusufernu F90190a a9 INMIIAY Lactobacillus buchneri
a $ a o o 3 v [ [
Tuilsuanunmu Tl g Tnsi Tdseu T 19 uenaandsaude aanali Tdsaunern Tuies
vidnanag (Fraser et al., 2001)
A = I3 ] A M Yo a Aa
yarznmslasunilasvoatlodidud lviy, e lovenn, NDF, ADF uaz ADL 1i'lasudnsna
] 1 I 1 g‘;
NNITEAVANUTUTUYDI Lactobacillus buchnerittazfn NN UATA-A19U0INFDINITHEIUNIAD
a 4 [ v [ [ <3 1 =Y
sinanaiie 185 UMININAY Lactobacillus buchneri 159813 13AAUNLU 1T 1181 Reducing sugar
v Y
(mg/100 g) 1az/3 U1V LAB (cfu/g) YBIN¥DIMITHAIUHTANNUYUAINTZAV AN UTUVD
. . A A A Yo v A Y 6 J Y a a
Lactobacillus buchneri uazn'1Jm1mqqqmmllﬂsumiwuﬂmmu 1x10 cﬁl/gaqwaiwwaﬁgﬂuﬂiﬂsga
a a A o Y I 1 ° 1 =< =) Y ?x‘a
aanludsuauianenazriiliainnuiunsa-a1e (pH) anaininit 4.2 Fevz linadudanis
A Aa a AJd a A ) Y < @ 9 o Y
wigauTavesyaunidsiaoui ldaunsamnusnuigunimuesng1min 1318 (McDonald et al.,
v 1 ] @ [ ] I A
1991; Weinberg et al., 2003) ¥93z@ananaonszuIunsuingsslunssmizniimidunisiiy
Ys2aANTN1NN1580891M15180 18 (Weinberg et al., 2007) Tag LAB Unadon133191u 030U Tasy]
g
ferulic esterase ¥4 MTnalumsuilseansnnnisdeateloTasldinalun1suen hemicelluloses
ﬁ]”lﬂiﬂiﬂﬁ%}”lﬂ"ll’f)ﬂ lignin (Nsereko et al., 2008) ﬂ”lii“]afj Lactobacillus buchneri @ANAADNITNIIUVD
. . ' ' A X s 3 o o &
ferulic acid esterase AIHANDAITINNIUVD U BT IHUAYDI NDF (Kang et al. , 2009) muumi“lsff
Y 9 ]
Lactobacillus buchneri W0 1v15ve1uvIin lumsnaasinsatidananaelscanimmmsgsaidole
Aa ] A 9 o Y 1 o
HAYBIHAAN NN 1AINNTTUIUMIHIN TALA T1UIU yeast 1AL mold (cfu/g) Hanalua131g
v ] Y
M 4.1 WUAILNIAMTHIT AN YD IMITHINUNIA DI UAAY Lactobacillus buchneri HUFu11a003991%
Yy 9 A A E ° A o Y 9 6 & g
ANVAVTUNANFUVULAZAAAITIFANTZAVANWTNIY 1x10° cf/g FUVUNANNNTZUIUNT
. . . ! 3| ' o .
Aerobic deterioration (01& ﬂﬁ!ﬂ?ﬂ&luuﬂmﬂﬂmﬂuﬂiﬂ—ﬂN ﬂl@iﬁ‘lﬂMﬁﬁ‘ﬁMUﬁNﬂ (Comino et al.,
9y ]
2014) B NINUIHONNTIAY Lactobacillus buchneri \N8ABU AR NIDIANITINAY Lactobacillus
o YA o =S o Lg ~ A o Y 1 A 9 [
plantarum v IHUTWINTAALazITo AN TuN ¥ NaAaloen 2 cfu/g YBINFHID LLaZNUIN
MIIAY Lactobacillus buchneri NUTH 1x10° cf/g Vosiyaa 92 U911uu1nN 119 LAY LAB ufay
A 9 A A a . . A A 5 A =< Y @ o
NipeauloUN15IAN Lactobacillus buchneri NUTW8L 3x10° cfu/g YOINTAR FIAOAAADINUIIUIU
=\ 4 g 1 a . [ o a A I (IR~ P
YOIBAAUAZITO T UAAINNITAN Lactobacillus spp. 3zFwaasuIugaunion hidluilse Teninon
noldinannudenononun eIl yiinla (Frank et al., 2001)
v Y v
1Sy YD 9 acetic acid LW?J@‘LN]”I?J'J"%@]‘LI“‘U@Q Lactobacillus buchneri LLﬂ%QQ?jﬂ‘ﬁizﬂU
Y 1
1x10°cfu/g HONINHUUTNIUVD lactic acid AAAINNILAVYDY Lactobacillus buchneri 1Az aAaIAGA
N32AV1x10°cf/g (A15719 4.1) 91051891V Comino et al. (2014) W31 ngui 1d5UNsHITnAe
v Y ]
Lactobacillus buchneri 1131181904 acetic acid tinyunngud lu'lasumswiinediadosdoun uay

o o d o a a 4 a A 2
NANUFUWUTNUYST U1 UD T yeast UTU10IVD Y yeast 92anDUU0UT U1 YD acetic acid LNVU
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Fresh grass Corn Pr<F
Item ., ; p ) ; . SEM

Con. 1x10 cfu/g 1x10 cfu/g 1x10°cfu/g Con. 1x10 cfu/g 1x107cfu/g 1x10 cfu/g A B AxB
DM (%) 12.51° 14.27° 14.20° 14.61° 24.11°¢ 2245" 23.24F 2331°¢ 0.07 <0.01 001 <0.01
CP (%) 10.09° 11.06" 11.33°¢ 11.66° 6.72°¢ 7.05° 7.18" 7.28¢ 0.02 <0.01 <0.01 <0.01
Fat (%) 0.79 0.76 0.80 0.77 0.90" 0.93" 0.89° 0.94° 0.01 <0.01 091  0.17
Fiber (%) 35.95 35.49 35.51 35.35 29.44 29.39 29.21 29.49 0.08 <0.01 031 036
NDF (%) 64.49° 64.62° 65.23" 65.31° 61.49" 61.77¢ 61.87¢ 62.64° 0.09 <0.01 0.15 <0.01
ADF (%) 34.77° 33.97 3437 34.52 26.29" 32.49°¢ 33.13°¢ 33.05°¢ 0.10 <0.01 <0.01 <0.01
ADL (%) 2.60° 236" 2.34® 2.10° 3.40 3.23 3.33 3.31 0.05 <0.01 017 041
pH 5.99° 3.98" 3.95° 3.97° 4.55°¢ 341" 339% 3.37¢ 0.00 <0.01 <0.01 <0.01
Reducing sugar (mg/100g) 2.53° 3.06" 2.97° 3.02° 2.75 261 2.42 2.72 0.04 <0.01 002 022
Total sugar (mg/100g) 5.19° 4.94* 4.02° 4.77° 5.94 5.03 6.38 6.10 0.12 <0.01 037 005
Lactic acid bacteria (cfu/g) 6.47° 6.73° 7.19° 8.05" 6.36° 6.55¢ 7.49" 7.96° 0.02 069 001 003
Yeast (cfu/g) 6.10" 5.75° 4.86° 4.19¢ 5.89° 560" 431°¢ 321" 0.02 <0.01 <0.01 <0.01
Mold(cfu/g) 7.22° 6.80° 6.78" 6.02° 7.18° 6.51" 6.018 5.93¢ 0.02 <0.01 <0.01 <0.01
Acetic (%) 1.31° 2.19° 2.51° 3.20¢ 1.298 243" 3.16° 3.05° 0.02 <0.01 <0.01 <0.01
Lactic (%) 7.92° 7.26° 6.99° 6.63¢ 6.71¢ 6.50" 5.73° 431°¢ 0.03 <0.01 <0.01 <0.01
WSC (g/kgDM) 91.78 92.81 90.46 90.01 79.95°¢ 78.66 77.19° 74.69°¢ 0.24 <0.01 <0.01 0.15
NH,-N (g/kgDM) 0.43° 0.50° 0.71° 1.14° 0.73¢ 1.15° 1.28" 1.50¢ 0.02 <0.01 <0.01  0.02

“ Mean for the fresh grass treatment are significantly difference (P<0.05) “" Mean for the corn treatment are significantly difference (P<0.05)

SEM = Standard error of mean; A = Effect of roughage source; B = Effect of L. buchneri concentrations; AxB = Interaction of Roughage source and L. buchneri concentrations
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2 A X sl o o ¥ ! a a o A
u@ﬂ‘mﬂuﬂWﬁLWNﬂlu‘U@\‘]Lﬂ@il%u@lﬂlﬂﬂﬂﬁi}u‘ﬁi AINANONTEVIUNTUTLANTNINMITHENN

2 Y . v o v Jdo = . . {
WNAUINATLUIUNS heterolactic pathway FIUANVTUNUTOHUUIT NI VDY acetic acid Nanas (Hu et

[

2 . . & o P-4 Y] a ~
al., 2009) U319 lactic acid anaaiuwanininszavveulosiFudtagunanazlsuaves wsc
4
1 I 1 9 [ 1
U (Santos et al., 2014) M3anadUeIAIANNIUNTA-A1 T UNYO 1T HITUHIN TIHAADNITAAAY
= . . 2 g @ % {0 [ . .
voUTua lactic acid Futlutlavevilandananot/5u1a organic acid (Muck, 1996)
USu1 v 3 Water soluble carbohydrate (g/kg DM, WSC) gagalunqui lifunisnindae
. . o Y 9 o AN Yo o 9 . . A Y
Lactobacillus buchneri LLazmqﬂiummﬂwﬂmmnllm‘umiwuﬂmﬂ Lactobacillus buchneri N3&AU
[ 1 4 1 ] = 1 { { ¥ a
1x10° cfu/g uanunvauidlesngesninlSuaves wsc luulasunilas (m15199 4.1) Famsau
A |a A a0 9 A T a a
Lactobacillus buchneri NUT 1121 1x106 cfu/g YVBIWH A UA1 WSC "Hooni1 luiins@an Msau
. = o Y A @ dg Id = o Y a a 9
Lactobacillus spp. Iwailiaumwaosisninaiu o19iumsiz LAB inavildinansauanan 14
<3 dg! o Y o ] o A ya da@} =) @ ?x‘a o a A J o Y
59U v 1de pH Masegluszauimiunzan 185290 nadudimsinuvesgaunsgaie il
M3 1% WSC ¥ooni1i 1Ay (Ranjit et al., 2002)

v
=

3110909 NH,N (g/kg DM) aaaslungui 185unsmiinaae Lactobacillus buchneri 330909

o o { @ { % Id
ANUTELAVVOY Lactobacillus buchneri 1aZaAIATANTLAY IXIOGCfu/g (G]”I'iN‘ﬁ 4.1) c'T&mJuwammﬂ

Q

@ Y =

o 73 o a 2
AU DT IFUA ﬁqumuazﬂimmmm WSC mﬁﬁu (Santos et al., 2014) 910F1YITIUUDI Muck

u

=} o 1

1 v I 1 J a
(1996) WuUN ﬂTﬁﬁﬂﬁ\‘l‘ll’t]\iﬂWﬂ?ﬁJL“IJHﬂﬁﬂ-ﬂNiuW‘Hfﬂﬁﬁ‘ﬁEﬂ‘UﬁNﬂ FananonIsanatveslsunu
. . : < @ % {1 ' ) . ' ' -
lactic acid ¥ utfadenilaNdInanensLUIUMS proteolysis reduction FIHananN1sanadvelsuu

NH,-N (g/kg DM)

4.12 agdwamsnaaea
= 9 o 1 1 A
VINNISANYINAUDINT 1 Lactobacillus buchneri 1uszaVA199 aonisidasuuag
4 = a a a a 9 9 @ J o
pandlsznoumanil slauazUSuimveagaunid veernwazd12Inaniin WU STAVYD
1 Y [l
Lactobacillus buchneri itvangaud msuise s nenuisaesstialaun seay 1x10°cfu/g Fedanald
=) 3

U5zAUAMANTUVDY acetic acid, UTN18 yeast ag NH,-N fd1ndngui bildasumsiase uag

[ [ A dzj s 3 4 1 a1 a a [ d' o ] A ]
FINAAOMSINNUY UV 05T UAYOI NDF denaanodszanininniseesge lod 1M UNFHn
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=
unns

MSANYINSIY Lactobacillus buchneri Waz Lactobacillus plantarum AONI

=

d' Jd = a a 4 Y
agulasesnlszneumanil sHauazSinavesgaunigvesrg ey

% Y
NINAHND

NN

A A Li’ 9 a ana [] A I 1 [] 1
u,flmmimmzweiwwaﬂ“l%@ﬂm%ummqmuwGnmmﬁﬁmﬂumﬂw tmaluﬁﬂ1Wﬂ51ﬁmﬂ

v
! = a a

Y
@aﬂmzﬂuiuwwuw%w’quﬁuﬂuu HuANIGINQUANAANTALLANAR (Lactic acid bacteria; LAB) 9%

q

a a Y I . =K A Ty A A a
ﬁ”l?J”Iiﬂﬁliilulm‘]JIﬁllﬂﬂ LAB @lunan facultative G])'\WIﬂ@Qﬂ1]WTL!9ﬂﬂli’]\1W°]5@”lW”l§ﬁﬂ1‘l!ﬂ53J1ﬂ!lﬂﬂ
A A dy 1 I [ A . I A a a
uuANSeNINHLLIeeniu 2 W’Jﬂ‘lﬁiy)"] 19 WIN homo-fermentative LﬂuW?ﬂ%Nﬂigﬁﬂﬁﬂ1W1Uﬂ15
a a I { a a 4 4
HAANTALLAAAA LA NIN hetero-fermentative LﬂLlW”Jﬂ‘ﬁfJﬂ15Na@] NIALLANAA ﬂ15‘]_|i’]1!l1ﬂﬂ@ﬂllcb'ﬂ uag

] @ 1

A ' A A Y Ad o o Y] A A v 2 =
PTIUDATUAATIC] VDIUUANLTY WAIVTINNLTNUNITHUNUAI LUANLTINQUUISHNITHUIAIDYIN

2.

a3 o { ¥ Aa S
590137 wazazminaaneninuileiazarerir1a (water soluble carbohydrate) 32 lansadunsd aiulu
A a I 1 @ v A I 1 o Y13
Ao nauanan Aunsa-a1e (pH) ¥ee0MIsHINIzanasiui anuiunsa-araiu laiudu

v Aa o v 1 o o &’ A o oA
daventanudingunlunszuiumsniniaunuszaunnuaulunsemsdainunzdy Tasanu
I 1 a A & a A J a a Aa A o
HUnIA-A1NUaAInNINGANYAY 1ile TagnsadunI dszaom s Inveanuanzensau

I 1 a a A o ?1‘1 o Y YA v Aa =
AN UNTAA1N 3.8 — 4.0 NINTTUUBIIAUNI Bz rganIrua i 1d Ialse TN AT dnmALag
o = 3 Y Y o a
dnvazmingay sannsony B3 lduuddiasannmsdsirineendiou
[ Jd
agiszasn

4 . . . ! 4

1. INOANYINAVD Lactobacillus buchneri Wa e Lactobacillus plantarum 900151 deu i aq

o = = o
oAlsenoumaAlve NN

2. INOANYINAVDS Lactobacillus buchneri Wa¥ Lactobacillus plantarum portauazlSuinveg

a o A Y
aUNIGIUNIHNN
A = . . . =
3.NOANYINAVUDN Lactobacillus buchneri W & Lactobacillus plantarum D173 wasuuda

J = A o
23AUZNOUMUANYDINFHIN
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d as
gunsamazizms
9 A A A
5.1 TunPUMIAIBUNF I 1F UM INAGES
9/ = 4 1 . . . Y Y
oy nuilesUinyea (Pennisetum purpureum X Pennisetum americanum) 91¢ 45 1ULATAY
o ' { ' < & . 3 A

i Twaomsdad lisaudnitiongegluszezmaailuuils (Milky stage) Wul¥Tvuie 2 -3 isudnns
o ] a o [ I a 14 1
a0 19azlszunm 24 nlansu Taolitde A Hustiavesiy (o uudlestngosazdudinina)

o I [ { a { (% {
nazilade Bl useRUNaS A8 Lactobacillus buchneri Wa e Lactobacillus plantarum Nszaun

v A

{ 3 4 ' Y
MU AUINMINARDIN 1 (1x10° cfu/g vosrminiey) Iasldvauuilesihnvesuazdn Inananua

Y
v aA

a a o ] I ' 2
FYUARS 12 ﬂTaﬂimmwamﬂu g NQUI AL 3 WIPNUAD

v
1 a2

J ' o
ngui 1 najnuilesihnyesdy

q
nquit 2 wauuidleSUnTesdu + L. Buchneri T3y 1x10° cfu/g
q
q

{ 14 ' @ { @
nquh 3 najuuitles1thnsedy + L. Plantarum 15280 1x10° cfu/g

1 4 ] o { o
nqui 4 najnuidleS nsesdU + L. buchneri + L. plantarum N5A 1x10° cfu/g

5 dudna Tnadu

=h.

Ny

6 AN INAFY + L. Buchneri N52HY 1x10° cfu/g

=h.

Ny

7 duiN InadY + L. Plantarum 75280 1x10° cfu/g

=h.

2
Do Do D oD

U

8 AUV INAFY + L. Buchneri + L. Plantarum N52HY 1x10° cfu/g
9

=h.
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ﬂqﬂ‘l’iiy”ll,mxﬁuelﬂ’ﬂw&ﬂmJﬁ]ﬂiﬁ/]3EJ‘VIGLLlea%ﬂQiJ‘lTH‘lﬂﬂuLm’JUiiﬁ;ﬂﬂ‘luQQ 2 FUBUUO AU

a
Y

[
g leFunngiduluiugananadnddiussguaigeay 1 Alansu dlugaeinmanislueenliiin
1 i1 v 9
ngaie anin 1feengnulddensiuialngssululdisiudiuthnduuenialngaliuiu

Q

1 @ ]

@ 9y 3 [ 9 2 U Yy 9 @ A
wuﬂ"luﬂuswxnm 30 ’JuﬁiJ@]’JBEJN‘Wiy”ILULﬂEJiﬂ1ﬂ%@\1llﬁ$@]usll”l’ﬂ‘wﬂﬁiJﬂil”lﬂTJﬂQ\iﬂa% 4 9AA0

a

1 J v o W 1 @ [ 4 o a g
dauuunanIaanueIgIminiifedeguan nukanswnuiet liimiziae T

5.2 FumpumIIANzHasnlsznaumani

o 1 ) Y 9 o o ax ) A o ¥ A
@]'Ji’]fJ”I\TWi}JJ”ILLﬂgﬁusU”I'JTWﬂﬁ‘UWNﬂ 3ﬁﬂ15@]1uﬂlu@]@u1uﬂﬂﬂ 4 (VDN 4.2-4.9)

a d Y
5.3 MIAUAITICHUDYA
o 9 Sy v a ¢ . .
u”IGIJi’JI‘JJﬂTIllﬂil”Iﬂﬂ151/Iﬂﬂi’N AT EREAY G REUISIERI R ITIRILY, Analysis of Variance (ANOVA) 911y
UHUNITNADDINU Y Factorial in Completely Randomized design Tae14 Proc GLM (SAS, 1996) uag
= 1 1 ~ [ = 4 9 . an
L'l]dﬁEJ‘UWIEJ'Uﬂ'NlILL@Iﬂ@nﬂﬂl@x‘]ﬂuﬂaUﬂl@\‘]l!ﬁﬁgcﬂﬁﬁmuﬁ Iﬂﬁlﬁlsﬁ Duncan’s Multiple Range Test 114735

U84 Steel and Torrie (1980)
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5.4 HANISNANBINALIDITUNANITNANDI

AMAIN N IATULLAZAUNINYDINTOIMITHEIUHUNUAAITUAIT19N 5.1 FIAUAIVOINY

;’,’, a [ P 1 o I @ . .

PIMITNIIUNITIFUADY lnaA N IzauN Iz U 1151101 D (Kleinschmit et al.,

. /3 o 9 A AY Yo o
2005; Reich and Kung, 2010) 1o 31suaiaguitevesnye1misverun 1a5umswiinlae Lactobacillus

=Y A 3 1% 4 { % Y] ]
buchneri NUS1aRUIY Hazd U1 TNA 1T TA TN 1ASUMITHINAY Lactobacillus buchneri 3391
Y 9 6 SR s 3  Jdo v . . .

ANUUINUVU 1x10 cfu/g y1svanlesigua ARLUNIGIFA (Comino et al., 2014) Lactobacillus buchneri
< a P ' \ 7 d do 4 o o A X -
iWugaunidlunqu heterolactic bacterium dawalviilofidud aguiuiie ldsunsuldnmiuau U5

DM recovery Aiga luiiyomisvenuini 1a5umswinde Lactobacillus buchneri (Klenschmit and

@ Y

Kung, 2006) M543 Lactobacillus buchneri 1ud13 Inaniiniifagud sgeanini laifinsiaSy LAB

Y ] 1 Y

Aua 21-30 gkg DM uaiielimsiasunszaugaiunaziasusiunuaesrianausi 14 iaguitsanas
1 < (] ] aa { 1

pd1915nau lunuanuuana1slun19ada (Ranjit et al., 2002) Ya12 7 Fraser et al. (2001) WUI1A15
a . . . ~ a 6 o Y A =) [ Y d'

V@5 W Lactobacillus buchneri 11 kale silage N USua 1x10 cfu/g 1 1191 NITPUITIINQUNILND

a A 1

= v A 12 A = Y J a A A = Y [ 3’,
aFeudeunun ludmsesusaaadldifiunsiavesnsioninano s uaved LAB A28 ad1iumMs
a = Y A o q ¥ A o v A ) v A Ao
1633 Lactobacillus spp. Buud Iuunmlvimsgadednguisanasminden lgmmnzaunuiyniim
o A~ 9 J o a A ' ' o Y a o Y =}
NN WM 1% Lactobacillus spp. IIMAUADI¥UAHTDUINNI FIOM THMI TS TAQUTIVOINY
9 Y A = o A [] Y a 3}/ dy I 1 . I A A a
nindesasdiomeunui lulday viall 8190w 20 Lactobacillus spp. Wustiana1usonaa
. . Y a}/ Aa 1A [ 3’; A A 9 A A ' dyf:;' 9
lactic acid lanaluamninforniauas lufiena aadiu iwelerniendnly nuafidemartineg 14
a 9 [ 9 a A A Y a =S o A o Y
pondulivualy aswaldwingaunidnne ldinannuidemeaadiuavauazmeluiiga shldaa
d 3 5%
msgadon)osisuainguite (Frank et al., 2001)
A S I o = A o g’/ A v 1 VoA = A
maasundasveslofidud lsauluiswinns 2 via wuganingud lilinsasu
s 3 o A X A ..
LABIagilasidua 1sauminuumuysinannusintuve s Lactobacillus buchneri Ranijit et al. (2002)
Y i '
WUMSIASY Lactobacillus buchneri Tud1 Inaviinazliar TdsAunerugeiuuaiiomulsuim
= o Y @ = <} Y A A = J o
Lactobacillus buchneri ¥nai11#szan TUsauviervanauantiosuaz wu I uuoUnstasusINnu a0
a v A = dg! Id 1 [ Aa A wAa 1 o dy
sianduua Tsaunenugavuo1nilumsizdn LAB uaazstialnaaulinn19nuuenaIntl Fraser et
1 = . S 1 = o oA = A
al. (2001) WUNMSIE TN Lactobacillus buchneri 144 kale silage ﬁ]zllﬂﬂﬂ’i@]u‘ﬁEJT]_IG]”Iﬂ’J”I‘V]]liJiJﬂ”IiLﬁ'ﬁJ
B0 VA WNMQUININMNSIATY Lactobacillus buchneri wlsmaigunu T 1d0maih T sau Ty 14
I 1 o ' @
Auamdsnualeaanali 1sauneu luisviinanag
y { J 2 o 4 [ v a Aa
vargnmalasuuilasvea)oidud lvify, weleveny, NDF, ADF uaz ADL lildsugnswa
7 y 9 =y
INITTAUANWVNVUUD Lactobacillus buchneri NIV TV Lactobacillus plantarium Wa Pediococcus

pentosaceus M1 TnaninNsZAY 1x10° cf/g A1 NDF uanawede hifldeddynieadanunis

L5 Lactobacillus buchneri N5 2.5x10° cfu /g (Ranjit et al., 2002) A1nnuiunsa-arave iy
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g}/ a 4 % Y] [ [ I~ 1
PIMITHEIUNIT 0BT AaAaUlD 1A UM TUINAY Lactobacillus buchneri B89819 13 NA LW
1 Y
Y3119 Reducing sugar (mg/100 g) 1azlSU1UU09 LAB (cfu/g) VOINTDIMITHETUHIAIANUYUATY
Y] Y 9 . . a A ti'l Yo o d' [ 6
FEAUANMTNTUUDI Lactobacillus buchneri waziilSuagegaiio 1a5umsninfiseay 1x10°cfu/g
[ Y a I a D A o Y I 1 ° ' =
dava lvnaatlunsatanan ludsaunnenzmlimanuiunsa-a1e (pH) anasdinii 4.2 B99g
= v o a a A A a A o Y 3 o 9 o I ¥
Tiimadudamsnsa@mu Iavesgaunsoytiaou mldaunsamnusnuigauainvesngninlila
v 1 ] Y | v
(McDonald et al., 1991; Weinberg et al., 2003) FarzaanannenszuIumsmingeslunszmnzninily
M5 sLaNsaIMNIsEeen1M15180 1o (Weinberg et al., 2007) Tag LAB inafon15%119 1404
4 % A a a 1 4
19U 193 ferulic esterase ¥4 1imalumsivdszansainnisegeatololag ldiinalunisuen
hemicelluloses 910 1ASIa519U0 4 lignin (Nsereko et al., 2008) 31N31891U VD Kang et al. (2009) WU
[ [ o . 1 1 A 2 d I 14
mi‘l‘fﬂ}Lactobacillus buchneri AINANDNITNINIUUBDY ferulic esterase mwamaﬂmwuﬁummgﬂmwm
Y Y Y
Y99 NDF 691 un13 1% Lactobacillus buchneri Tuiiyomisveruninlunisnaasinsaliainanao
szaninmmsdoaitole
a [ s 9 o Y 1 o
HAYBIHAAN NN 1AINNTLUIUNTHIN TALA T1UIU yeast 1182 mold (cfu/g) LA luA1T1g
v 1 Y
7 5.1 WUIUNMINMIHITANYOIMITHEIUNITDIF LAY Lactobacillus Buchneri VS u1a1anaany
Y 9 A A X ° Pt o Y 9 6 £ g
ANVAVTUNANGVULAZAAAIAIFANTTAVAITNIY 1x10°cf/g FIVUNANIANTLUIUNT
. . . ! 3| ' o .
Aerobic deterioration (01g ﬂﬁ!ﬂ?ﬂ&luuﬂmﬂﬂmﬂuﬂiﬂ—ﬂN ﬂl@iﬁ‘lﬂMﬁﬁ‘ﬁMUﬁNﬂ (Comino et al.,
A a A 3}/ a I A A a a A A 9/3’;
2014) puantiavewuaiFoniaesrialurianaunsondansauandauazniasiaou lanalu
Ao 1A = o q9Ya a Yy ) a S X
anmnioimeag lifieime Jevih ldinansauanan las awnalimsnsyueanindaduaziyos
A 2 [ ° YA o T A A . LA A A
AU 11U MIRTNUINVANNNETY Lactobacillus buchneri WBIFHAN)
' Y v
YT UI1WU V0 acetic acid INWAVUANUTEAVVD Lactobacillus buchneri uazqqzjﬂﬁimu
9y v
1x10°cfu/g UoN9INT USWY0Y lactic acid AAAINNILAVVOI Lactobacillus buchneri 1Az aAAIRYA
N3zAY 1x10°cfu/g (A1319 5.1) N IR UMSMINAIY Lactobacillus buchneri 1131181904 acetic acid
A dy 1 1 d' ] Yo o ] 9 1 = 1% o J v =Y =Y
minvunnguin I lasumsminedaiosaoun uazlinnuduiusnulsumves yeast Usunmves
T ] Y Y 1 Y
yeast 928AAUHDYT U1 VD acetic acid VAU (Comino et al., 2014) HBNIAUNITIANYU VD
J 2 4 o 1 1 a a v a A 3
neSisudvesinguits denanenszuIumslse@ns MMM sndnMNLALINNTZVIUMS heterolactic
% [ ) ¢ o a H ~
pathway FIUANMVFUNUTA VLTI UD4 acetic acid Nanas (Hu et al., 2009) Y5110 lactic acid anas
3 o /2 o ) A 2
WuwamnnnszavvewesiFuainguiaazasuaves WSC Ngavu (Santos et al., 2014) 9131891
1 [ I~ 1 ] ] 1
V94 Muck (1996) WU MIAAAv0IAIANUUATA-A 1 TUN D IMITHIUNIN dINaRDNTANAIUDI
= . . & & [ &2 A [ = . . dy =
U519 lactic acid Fututladevidandinanoluna organic acid UONVINUIINNTANYI1VON Fraser et
al.(2001) WUIP5LE3 U Lactobacillus buchneri 11 Kale silage N384 1x10° cfu/g vositwaavirlvia
I 1 1 1 @ 1 4 a Y
anuilunsa-a1a inananunguaIuaY Welinsiasy Lactobacillus buchneri 11 Ryegrass silage 7

‘]JQ 5 | (19)! ﬂ 1 d‘ = @ d']tl = a A dﬂa .
TN 3x10" cfu/g UNA LMAIANUUUNTA-ANNAAAIUNUDNIUNUN LUNNTLATUNDNUININVD lactic
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. = o Y A v A I ' ° 9 A a2 a o o
acid ’q\‘]llWﬁ‘ﬂﬂ‘ﬁ‘wGIf‘VillﬂllﬂWﬂﬂﬁJL‘iJ1!ﬂiﬂ-ﬂN@lﬂ‘H“ﬂN@Iiﬂelﬂmllﬂ1J3M1ﬂ!ﬂlﬂﬂﬂﬁﬂllaﬂﬂﬂﬂ1llagﬂﬂ

9

Y
wunlumsasu LAB saunudosriadu 111y Ryegrass silage A1 pH 9zanasoe19iitiod 16ty (Frank
Y

Y
v IS

dyw 1 A 9 1 a @ v A [ Y A
etal.,ZOOI)HE)ﬂ%WﬂuENW‘U’NHJ’E]Gl“B LAB a19¥Hanu luszauiminuaz lvinana1enuinailenn

[

d' == 1 a A A 9/?:} A J a d’ J [
LH’E)\‘]NW%'IﬂLL’Uﬂ‘WLiﬁllma$Glfuﬂ1|ﬂﬂ!ﬁNU@IiuﬂWﬁGlGD'UWGIWaGlHW“BLmﬁ%“ﬁuﬂﬂﬂW\iﬂu (Frank et al., 2000)
15419 ¥9 3 Water soluble carbohydrate (g/kg DM, WSC) qqqﬂu ﬂijiJ‘ﬁ lilaasudae
. . ° Yy 9 v Ay Yo v Y . d‘ 1Y
Lactobacillus buchneri uaxmqﬂiummﬂwﬂwuﬂm"lmumiwuﬂma Lactobacillus buchneri N3sA1
1 1 4 1 @ =3 [] $ {
1x10°cf/g uanu g uuIleshngeaninydsuaves wsc lunlasunlas (@13190 5.1) 910911
NADDIVDI Ranyjit et al. (2002) WUNISLES W Lactobacillus plantarium W Pediococcus pentosaceus
TudnTnandniimgulodeunun lulinsaSuuaziaSy Lacobacillus buchneri \i83%1i 1R 87
dyq./ J =y . A (A 6 A = Y oA (=
UONIINUYINUNNTIN TN L. buchneri ‘VI']J'ilﬂﬂl 1x10 cfu/g UDINFFAUAT WSC ‘L!’f]fJﬂ’ﬂ‘V]llllNﬂ15
= 1 o (= ) Y A (=] 9 A = v A [ A
1 SULLA Fraser et al. (2001) ﬂauwuamwa%ﬂwﬂimm WSC 'Lj\?ﬂ?]”lmﬂuﬂﬂmﬂlﬂEJTJﬂTJ‘VIlliJLfTiiJlLl
. ] Y1 A ' a A 1 A N o
Kale silage %mﬂmmmmawuwm'mauaummwummxﬂ‘%mmmm LAB "I,ﬂ@]”I\TﬂLl
312109 NH,-N (g/kg DM) aaadlunguin 185umsmingae Lactobacillus buchneri ¥3aaaq
o o { Y 6 { L g
ANWTEAUVRN Lactobacillus buchneri 1ozaaaamgansza 1x10°cfu/g (15199 5.1) Fuiluwaniain
o s d dw v 4 X
53ﬂ‘U‘ll’f]\‘lHJ@ﬁlcﬂu@ﬂﬂquﬁﬂuﬁglﬁNTﬂﬁUfJﬂ WSC NgIvY (Santos et al., 2014) 91NF1NUUDI Muck
1 J I v o 1 1
(1996) WUMN ﬂWiaﬂaQ‘ll@\‘lﬂ'lﬂ’ﬂiJlﬂuﬂiﬂ-ﬂWQiHﬁ%@TﬁWiﬁﬂWUﬁﬂJﬂ ﬁ\iWﬁﬂ@ﬂWﬁﬁﬂﬁﬂﬂJ@ﬂlﬁNWﬂl
. . < J ] R A [ . . ' '
lactic acid FUUUTVBHUINTINAADNTZUIUMT proteolysis reduction FInanaNsanavolsum
. < 1 =y
NH,-N (g/kg DM) 910N15NAQ0IUDI Winter et al. (2001) veiu 1dNmMsa3y Lactobacillus buchneri
Tu Ryegrass silage 91 1% NH,-N fimdn i laldiaSunansnmsiasu L. buchneri ¥ldiimsgde
Tdsaulufiyninfosasluvaieh Fraser et al.(2001) WuNIUMIIE3Y L. buchneri 11 Kale silage
6 a Y A A T A I Y A =\ o ~ =) a 3}; dy
ﬂaill'lﬂl 1x10" cfu/g UA1 NH;-N Glﬂﬁlﬂfl\?ﬁﬁ’f]’g\iﬂ'JH‘WENLaﬂu’E]EJLNE]L‘WEl‘Uﬂ‘UW’Jﬂ“VllliJiJﬂTilﬁiiJcﬂ\‘]u@Tﬂ
A A o v A Y %’ Y 1A a A A a a = [
IUB3INIIN Kale ﬂunﬂﬁllﬂNﬂ?NWﬂ!L!ﬂQLLﬁﬁﬂ'lﬂWﬁHﬂﬂl!ﬁﬂiuWﬂ!ﬂJ@ﬂ‘ﬂanﬂiﬂﬂLﬁﬁiﬂﬂﬂmuvlﬂ‘ﬂ\iﬂ1

° < ' @ ° ' 3
1% LAB fimsih Tdsauunldifuuvamasaudelinasiildan NH,-N gty
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H 1 C% 4 a Y a 1 %
M3199 5.1 ﬂmﬂwmTmsuzuasﬂmmwmmﬁ%mmiwmuwuﬂﬁmmmﬂ Lactobacillus buchneri (LB) % Lactobacillus plantarum (LP) WagMSLETN Lactobacillus buchneri 374N

Lactobacillus plantarum (LBP) Nszan lxloécfu/g Vo mIiniy

Fresh grass Corn Pr<F
Item SEM

Con. LB LP LBP Con. LB LP LBP A B AxB
DM (%) 13.27° 14.92° 15.08°  14.96° 2492° 2426 24.32° 25.20° 0.07 <0.01 <0.01 <0.01
CP (%) 10.88"  11.88°  11.87° 11.91° 6.55' 7.36° 7.42° 7.36° 0.02 <0.01 <0.01 0.21
Fat (%) 1.32° 1.34° 136" 0.83° 0.85 0.87 0.89 0.90 0.01 <0.01 <0.01 <0.01
Fiber (%) 3475 3427° 3440  3472° 28.99 29.35 28.87 29.25 0.05 <0.01 0.17 0.07
NDF (%) 62.45 62.18 61.90 62.17 61.31 61.24 60.96 61.35 0.06 <0.01 0.14 0.86
ADF (%) 3269 33.66™  34.08°  33.48% 26.15 28.46 25.77 24.54 0.45 <0.01 0.43 0.47
ADL (%) 1.99 2.00 2.18 2.08 3.29 3.39 3.35 3.40 0.04 <0.01 0.76 0.85
Ash (%) 12.08 11.79 12.11 11.92 7.40° 6.90" 7.28° 7.16° 0.04 <0.01 0.11 0.8
pH 5.87° 5.13° 5.20° 5.22¢ 4.62° 341" 3.31¢ 3.38" 0.01 <0.01 <0.01 <0.01
Reducing sugar (mg/100g) 3.35° 2.71° 2.90° 2.84° 2.86° 2.41° 2.44¢ 2.60" 0.01 <0.01 <0.01 0.39
Total sugar (mg/100g) 5.60° 4.60° 4.40° 4.58° 5.85" 6.51° 6.79° 6.68° 0.02 <0.01 0.08 <0.01
Lactic acid bacteria (cfu/g) 5.94° 6.35° 6.83° 7.44° 6.39" 6.64" 7.39° 7.51° 0.03 <0.01 <0.01 0.08
Yeast (cfu/g) 6.06" 532" 4.68"° 430 5.56° 5.48° 527 5.53" 0.03 0.08 <0.01 <0.01
Mold(cfu/g) 7.32° 6.88" 6.87% 6.10° 7.48° 6.89" 6.69"™ 6.40° 0.02 0.17 <0.01 0.05
Acetic (%) 1.49° 2.42° 2.46" 3.15° 1.09 2.58° 2.72° 2.98° 0.06 0.75 <0.01 0.25
Lactic (%) 7.89° 7.60° 7.11° 6.91° 7.02° 6.94° 6.07" 6.09" 0.03 <0.01 <0.01 0.24
WSC (g/kgDM) 95.90" 92.14°  9220™  90.95° 82.99° 81.30" 81.04" 79.86° 0.17 <0.01 <0.01 0.21
NH,-N (g/kgDM) 0.72° 0.64% 0.59" 0.71° 1.08° 1.24% 131 1.51° 0.02 <0.01 <0.01 <0.01

“! Mean for the fresh grass treatment are significantly difference (P<0.05) " Mean for the corn treatment are significantly difference (P<0.05)

SEM = Standard error of mean; A = Effect of roughage source; B = Effect of L. buchneri concentrations; AxB = Interaction of Roughage source and L. buchneri concentrations
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5.5 ﬁ?ﬂwﬁﬂ1§‘nﬂaﬂﬂ
MINMIANHINUAINI INBULLAZAUMNVOINFOIMNITHONWHINNAT YR Lactobacillus
buchneri (LB) Wag Lactobacillus plantarum (LP) UAYMSIESY  Lactobacillus buchneri 534N
. A [ 6 1 A d = a
Lactobacillus plantarum (LBP) N32a1 1x10°cfu/g aomalasuuiasesadsznoumaunil siatag
a 4 @ J a 1 o
ﬂ?mmmm@amﬁa mawaj'maz%’niwwm NWUN LAY Lactobacillus buchneri 3IUNU Lactobacillus
A o 6 U P [ Yy 9 . . v 1 (=
plantarum (LBP) N3gAl 1x10 cfu/g ﬁ\‘]WﬂiﬁNi%ﬂUﬂ’ﬂNlmNﬂlum@Q acetic acid !,Wlﬂ@n\iﬂfnﬂllllll

v o w a g9

1 9 {
WodANNMIEINA Lactobacillus buchneri (LB) W% Lactobacillus plantarum (LP) ta1iwah
[ [ =Y (] < =Y 1 o
Anms luasy ee19l3na 1y MSIESY Lactobacillus buchneri 5940V Lactobacillus plantarum (LBP)
= 1 Ao A & 1 1 A @ [~ Y o 1
UnaAU31N0 yeast 1Az Mold g Favzadananonmnnvasiynin lassziiulade ludiuves

° A A dA Y a ~ A o
mu?u‘gauﬂiﬂ‘ﬂﬂ@ﬁlﬁmﬂﬂ?mLﬁ&lﬁmﬁluwsﬁﬁuﬂaﬂm
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=
UNN 6
= 4 . L Y a
msﬂnmmﬂ‘u Lactobacillus buchneri 1935842132 1N13NUINEN nmﬂaﬂm!ﬂm

Jd = a a A d Y Y
E’Nﬂilﬁxﬂﬂ‘lj‘ﬂN!ﬂN “lf‘i«!ﬂ!!ﬂ%ﬂ%ll1ﬂ!ﬂlf’)ﬁi}ﬁﬂ‘ﬂ’§ﬂﬂl®x‘ﬂﬂ’ﬂﬂﬂ?‘iuﬂ

UN
dy A =R o a’dy 4” v g‘/ v A o w 1 A A 1 [
ﬂ13taﬁl\ﬂﬂ NITUD TININTAUAYIUDDINNN)UY ﬂ‘ﬂ%ﬁl‘ﬂuﬂ’ﬂuﬁWﬂiy@EINEN‘V]‘ﬂgﬁilNa@IE]ﬂWi
a A o o o ¢ < o I d {
GlﬁjﬂﬁWﬁ@ﬂam@ﬂﬁﬂﬂﬁ@ﬁ%91ﬁ1ﬁﬁﬂ'} fJEﬂ\iUliﬂﬁnﬂji‘gﬁ1ﬂ1§%1@1!ﬂﬁuﬁ“ﬁ@1ﬁ1ﬁﬁﬂﬂlﬂuﬂﬂJuTﬂ“ﬁ
o w 1 Y KX A < A o Jaq ¥ a 1
a1f uTﬂﬂlﬂ‘w1$1UGH’NQQLLQ\W\13Jﬂ”liLﬂ‘].lﬂ‘l!i’]iJW“]f@”lW1iﬁ@YJ1/]lWWﬂWﬂ@q\ﬂu‘B’NQﬂNuqﬂugﬂﬂlﬂﬂ
Yy 9 9 o A g o 9 o Y oA ' 8 o A o W Yq Y
mg”nmmawaulmzumwmﬂumimﬁmsﬂﬂumwmmmau LL@]ﬂ1§Lﬂ‘]Jﬁ1§ﬂ\1WGIfW3Jﬂ11”J‘1‘]51u
~ ' v o d' v & S vy
namammmmmfomwa“l*nﬂmm‘wmmmmiwumﬂaauuﬂaﬂﬂ muuiumsmﬂamuﬂﬂﬂ
o = A o 3w o A ' A = = A
MNTANEUNYINUVISUSIAINITINUINHIDINITUUNNTSYTIIATNIN L‘W@?’fﬂ‘]&l”lﬂ\iﬂ”lﬁlﬂﬂflut!ﬂﬂﬂ
@ H Aa 1 <3 [ {
ﬂmmwmmﬁ%wuﬂﬁmm Lactobacillus buchneri 193282 1IA1N1TMNVINH mszﬂﬁauuﬂm
4 = a a A d 9 @
amﬂszﬂaumamm %ummziﬁmmmm@aumﬂmmmﬂwwuﬂ
(Y] Jd
agiszasn
A = 1 A s A A @
1. INOFANHINAUD Lactobacillus buchneri GI’EJﬂTﬁ!fiJﬁEIHLL‘IJEN@Qﬂﬂﬁ%ﬂ@ﬂﬂNlﬂNﬂlﬂ\‘lW“ﬁﬁNﬂ

a =

a = s A v 0
%umgaxﬂﬁmm%wauﬂ i} “ﬁizﬁlzl’m1ﬂ131’mﬂﬂ1\ﬁ
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M319N 6.1 01YMINUSNBINHTNABAMAIN TN FULIDLAVNINVOINININ AT WA L buchneri (LB) N3za 1x10°cfu/g vouiniiy

Fresh grass Corn SEM Pr<F
Item

30d 60 d 90 d 30d 60 d 90 d A B AxB
DM (%) 13.17° 12.86° 12.35° 23.76° 23.36' 22.84° 0.04 <0.01 <0.01 <0.01
CP (%) 11.94 11.87 11.86 7.55 7.62 7.69 0.02 <0.01 0.07 0.06
Fat (%) 1.39 1.41 1.37 0.91 0.88 0.90 0.02 <0.01 0.06 0.74
Fiber (%) 34.75 35.14 34.95 28.96 29.05 29.03 0.05 <0.01 0.06 0.12
NDF (%) 62.58" 63.79° 62.99" 62.50° 60.91" 60.64" 0.08 <0.01 0.03 <0.01
ADF (%) 33.69" 33.62° 33.05° 28.80 28.33 28.99 0.16 <0.01 0.67 0.12
ADL (%) 1.90 2.10 2.16 3.07 3.04 3.11 0.03 <0.01 0.43 0.64
pH 423" 4.12° 4.06° 3.50° 335" 3.18° 0.00 <0.01 <0.01 <0.01
Reducing sugar (mg/100g) 327 3.43° 3.45° 2.83 3.07 3.00 0.02 <0.01 <0.01 <0.01
Total sugar (mg/100g) 5.49 5.52 5.54 5.61 5.57 5.62 0.02 0.02 0.18 0.23
Lactic acid bacteria (cfu/g) 6.83 6.89 6.23 7.11° 7.91° 7.87° 0.04 <0.01 <0.01 <0.01
Yeast (cfu/g) 6.70" 6.22° 6.08" 5.41° 517" 507" 0.03 <0.01 <0.01 0.20
Mold(cfu/g) 7.39° 7.35% 7.03° 743 7.22"% 7.09° 0.03 0.30 <0.01 0.29
Acetic (%) 2.38° 3.57° 3.83" 2.10° 3.09° 3.31° 0.02 <0.01 <0.01 <0.01
Lactic (%) 7.92° 7.41° 747 7.63 7.41 7.47 0.03 0.83 <0.01 0.38
WSC (g/kgDM) 92.40 92.51 92.11 82.05 81.73 81.52 0.51 <0.01 0.41 0.86
NH,-N (g/kgDM) 0.90° 1.16° 1.08" 1.43° 1.17" 1.16' 0.01 <0.01 0.02 <0.01

“! Mean for the fresh grass treatment are significantly difference (P<0.05) " Mean for the corn treatment are significantly difference (P<0.05)

SEM = Standard error of mean; A = Effect of roughage source; B = Effect of L. buchneri concentrations; AXB = Interaction of Roughage source and L. buchneri concentrations
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