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Abstract: : The objective of this study was to compare the levels of Pediococcus pentosaceus for ensiled
total mixed rations (eTMR) production on fermentation quality, nutritive values, and rumen fermentation
characteristics by using in vitro gas production technique. The experimental design was a completely
randomized design (CRD) with 5 treatments and 3 replicates, 1) fresh total mixed ration (fresh TMR), 2)
eTMR + no P. pentosaceus, 3) eTMR + P. pentosaceus 10° CFU/g (PP4), 4) eTMR + P. pentosaceus 10°
CFU/g(PP5) and 5) eTMR + P. pentosaceus 10° CFU/g (PP6), respectively. Comparison of fresh TMR and
eTMR had shown that ensiling process can reduce pH values, increase NH,-N, lactic acid, and butyric
acid concentration significantly difference among treatments. In addition, it was significantly decreased
proportion of EE, NDF, hemicellulose and accumulative gas production at 72 hours while, using P.
pentosaceus inoculation were significantly reduce pH values and butyric acid concentration when compare
with eTMR. Moreover, using P. pentosaceus inoculation can enhance in vitro gas production and increase
IVDMD and IVOMD of eTMR. The different levels of P. pentosaceus inoculation can significantly affect on
pH values and NH,-N concentration. It was found that at PP6 inoculation has shown the lowest of
NH,-N concentration. However, the levels of P. pentosaceus inoculation shown similar results in nutritive

values, IVDMD and IVOMD. Under this study, it could be concluded that P. pentosaceus inoculation at 10*
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to 10° CFU/g can be used for eTMR production, the highest quality of eTMR fermentation in terms of the

lowest pH and NH,-N concentration can obtain by using P. pentosaceus inoculation at 10° CFU/g.

Keywords: Ensiled total mixed ration, Lactic acid bacteria, Pediococcus pentosaceus, in vitro gas production

technique
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Table 1. Feed ingredient composition for ensiled total mixed ration (eTMR) in this study (as fed basis)
Ingredients Amount (kg)
Fresh Napier grass 60.00
Maize hulk 10.00
Ground corn 10.00
Dried brewer’s grain 8.00
Soybean meal 5.00
Rice bran 3.60
Molasses 2.00
Dicalcium phosphate (DCP) 0.50
Mineral mixed 0.50
Urea 0.40
Total 100.00
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AINNIFANHIANNINNINNNTBIBINNS
pauATd UL luA SN LI I a1 un T AI9A
TadTunniaeansanaafnlua I MITNaNATLAIY
HULAAUAT Lﬁm\mﬂ'wﬁﬂﬂﬁﬂﬁmmmaﬁ (p<
0.01) esinunimming 21 LLm"LuwummLmeq
Vlmmﬁl’mﬁ“’m_l“nmﬂ']a‘wmmﬂ P. pentosaceus
ﬂimmmmfﬂwnmHMNMWLLrﬂﬂm\mum\mmm
(p < 0.05) YNNI 09N sATiaREN
mwu@mquummmmmmm dewFauifay
FEWINANUITNANATUAIUVULLAALAZAIVITHNAN
AsudauLuuvd il e P pentosaceus
(eTMR) (p < 0.05) asinalsAn1u dleul3auday
eTMR me@:u”ﬁﬁ@ P. pentosaceus M7zl 10°
CFU/g daualiszsuaestsunaunsadafznanaa
@mmuﬂmmmmmmm (p<0.05) me‘lumum
ﬂmmmummmﬁumm@ P. pentosaceus Tunnediuels
N191a3 Y A U IA89q AuNTHN 4 W Clostridia Tne
1 liAN pH anasatineganLda (Agarussi et al.,
2019) u%mmﬁmmimgﬁmam?mLﬁu‘iw?ﬁ@
wuAMe3ladu (bacteriocing) aeinalsAmnldny
ANHNLANFNNTANTEALUAINILAN P. pentosaceus
AetTu1aeansadafnin

AMATMNINTUSABIDTMNTHRNATURAIUULILNN

AN AIMININTULIBIBINITNANATLAIY
LUUAAKAZANIUNTHANATUAIULL LN NLARAS Y
Table 2 UFnnudnguie Bunsadng tdshunany
dalafliazanalunsa (ADF) waziaaglaa Td

ANHUANANAUNINANE (p > 0.05) AINNNTATIEH

13uaeladunusn nezuaunsusindenalidTunng
lagduluamnsnaunsudiuanasad 19808 d1Any
Sanneads (p <0.01) ilagannlunszuaunis wein
losiuaniagninldlddss lonilnaqaunsduu
nezuquniseesinaeulollala (lipase) uas
s lalnsiaulunsnlasiuilaidusalhidunse
TasT Ui a usa (biohydrogenation) (Bueno et al.,
2020; Han and Zhou, 2013; Wu et al., 2021) SIEFUalal!
\f0le NDF 189819113H@N AU UULLNETN
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(eTMR) ama< (p < 0.01) dlenFauifisuenmisuan
ATUAIULLLAR (7228 WeURU 63.12 %) Anva
doduaiaglaaluainisnanasudiuuuy
WNRAIAINI10MMNTHANATUAILULILAADEN ST
WagATYNI9aDa (p < 0.05) (27.19 Wauiy 35.59
W aFidus) Hiagannluszudnenszuaun1suaTn
wilwaglaagnlfiduwnasndsaulnaqdaunse
waziaflmaglaaidulassaieiignlalnslading
nenladne (Bueno et al., 2020; Dewar et al., 1963;
Houfani et al., 2020; Patel and Parsania, 2018) a4
Wunari s Sunauiie NDF uardndauaiiaaglaa
AAAY AN NENLTINFLA LT P pentosaceus
arnnmnannisgoydaaiimaglaalunszuounig
wln'l& (p < 0.05) (31.62 WUy 27.19 % TaQUI)
LA LWL AN AN AN 099 AL TRINTIANLT S
P. pentosaceus ARLTNIUIR W Ssunoudleled
laiazatalunsa (ADF) 2998191 FHANATLAIULLL
AALATRIMITNANATUAIULL LN (eTMR) 11T
ANINULANFAINNWNINEDH (p > 0.05) HANASANEATS
#anARAYTIL Wang et al. (2016) fineanudntBunoy
#alel NDF St Bunniamaslunsyuaunismsin luane
fieleliazanelunsa (ADF) lfinswlasuutag
?ﬁuﬁmmmimwﬁqmmmﬁLm'gg‘imimwdw
nsrLauNIvsin Maue P pentosaceus NN
fFunnaniuluaimnsuanAsudauuu L nanas
agaldad1AtyN19ana (o < 0.05) (6.52 Wauiy
4.36 % TN UI3) Hle9ann1stnauaeuLAiGe
NARNIALAARNT HA R Y lTT lignin peroxidase
i anunsnteesAlsznausig flagluaniu
A9l UTuuaniiuanas (Kachouri et al.,, 2016;
Kietkwanboot, 2013)

nIsANEINSEUIUNISUNN LUNTELNIESINUA S
WMANANNTIANANRALNRULL in vitro
annnisdsziiuine lmalian suanuia
lunaenannassnaznisteslauanaly Table 3
Wudn Ardauiazaneld (a), €auillazaneusd

nindasls (b), §RINNITNARWAE () WATANEAIN
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AsRARLAE (P) TH AN WANANN9ED A TTUINg
ngNyNAa83 (p > 0.05) TaETinTHan LR AT 72
F9T918991 M THANATUAIULLLAANINNT
AMMNTNANATUA KL LV Nat el Tud ATy (p <
0.05) (38.98 Wl eiufy 3222 Hadans) iiesann
nszuqunsusindnnsgodalnaus fAANIAN
AUNTLFN Avanisasulnaussiig 1 Tnw
ezt aaswduansay U N lesiy
sviednanaznsananmniduie aadanaliians
ﬁ:\iﬁuiumﬂ%muimﬂ@ﬁum?ﬁummm a'ly
NIzNIZINUan AN (Al et al,, 2015; Zhao et al.,
2018) aeinglsfmunisiinide P pentosaceus W
mmiﬁéuzﬁwmlﬁmwamLLﬁ”@Mﬂ%u (4117
Lﬁmuﬁu 32.22 f0@AR3) (p < 0.05) fiasannniaify
o P pentosaceus fuunTuiBunuesdlszney
\#lale NDF pevde mnmm@uimmmm@ P.
pentosaceus Aenavnd T A nanARLA TNy

AAAARBINLUNITANEIUY Huo ef al. (2021) Wle

ANEINITBNLLANTUNARNTALAARNAIIUD D
gan iudn wusausandauialauinnaingu
FldiAnide luniefnEasaanudnAuaiui e
lunistieslaaasinguisuazdunsadng lunaan
wmawmn@iuﬁlﬁm% P. pentosaceus §4na1
neuildldadr9ivadifynicadn (p < 0.05)
(55.62 WigIUAY 48.95 % WaY 57.76 e Uiy 51.76
% ANANFL) LHBIAINNITANAITRIAN pH LAE
N2ALAARNTIANT UsEHINaN s ud Ayl
Lﬁmmmmﬂaﬂﬁu‘ﬁ'Lmtmwiﬁumﬁu”l.mmmﬁ
Wulaseaing LL@zL‘ﬂmmﬂaﬂﬁuﬁﬂﬁﬁuﬁuﬁ’ﬁu
Annnstiagld nafianTiusnasaadealsifannseas
Vlﬁ"ﬁluﬁﬂé\‘i%u (Kaewpila et al., 2021; Raffrenato
et al., 2017)
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pH uazdTuI U89 NH,-N 284819170 aNATLA Y
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TrnAu dhdousesanmnsdunazanvnameny saxlyl
ﬁamwﬁunu‘luma‘tﬁwﬁ?ﬂﬁw
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