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Improving nutritional value of banana stem by using microorganism on
chemical composition and digestibility of beef cattle using in vitro gas
production technique
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ABSTRACT: The objective of this study was to determine the improvement of nutritional values of banana tree
using microorganisms on the digestibility of beef cattle by in vitro gas production technique. The experimental design
was a 2X3 factorial arrangement in a completely randomized design (CRD) with 3 replications. Factor A
(microorganism sources) composed of two levels which were yeast and effective microorganisms (EM). Factor B
(silage time) consisted of three levels which were 0, 7 and 14 days. Cumulative gas production was recorded at 0,
2,4,6,12, 24, 48, 72 and 96 h of incubation. It was found that increasing silage time of banana tree fermented with
both microorganisms increased organic matter (OM), crude protein (CP) (P<0.05). However, dry matter (DM) and
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neutral detergent fiber (NDF) were decreased (P<0.05). Concerning sources of microorganisms, silage time and
interaction between microorganism sources and silage time were not affected on the intercept value (a), gas
production from the insoluble fraction (b), gas production rate constants for the insoluble fraction (c), potential
extent of gas production (a+b) and cumulative gas production at 96 h. However, In vitro degradability tended to
improve when silage time increased. In conclusion, microorganisms could improve the nutritional values of OM and
CP. Moreover, they could increase digestibility when increased silage time. However, using microorganism
fermentation for banana stem in in vivo trial should be further studied.

Keywords: banana tree; microorganism; improving nutritional value; digestibility; in vitro gas production
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Table 1 Effect of microorganisms on the chemical composition of banana stem at different fermentation times

Microorganism

source Yeast EM Comparison
Time silage Microorganism  Time

(day) 0 7 14 0 7 14 SEM source silage  Interaction
Chemical composition (% of DM)
DM 21.65° 11.08° 9.77° 2285 11.31° 10.53° 0.86 ns o ns
oM 77.16°  86.00° 88.70° 78.35° 88.92° 90.24° 0.89 * x* ns
cp 3.48°  3.66° 4.01° 3.46° 504" 746" 0.69 * * *
NDF 63.67°  62.64° 51.65° 63.07" 62.35" 52.16° 2.99 ns ** ns
ADF 4727 4396 4182 4786 4328 4288 264 ns ns ns

*P< 0.05, **P< 0.01, ns = Non-significant, SEM = Standard error of the mean, EM = Effective microorganism.

DM=dry matter, OM=organic matter, NDF= neutral detergent fiber, ADF=acid detergent fiber, CP=crude protein
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néeiinindedaduarEM fnainsudnene lfinaderinisndauianndiuiiazatgldie (a), Usinaufaiiiaainnis
govaatsasrusznauiiazanglaenn (b), shsmskanuia (0, duflazangldhesiuiulSinanandauiannanls (a+b) uas
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dosuarliusslominndundeldfidiunniumussssnailumandniiingaiy aonedestumsvaassues Afung uwaves
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ﬂﬁﬁmﬁuémaqmgﬂaaaﬂa%’aﬁlﬁﬁwa&iamsmﬁammaamm a,buay c UONANEANNNTIBNUTBS Zhao et al. (2019) WU
Waddindingae LAB (Lactobacillus plantrarum) safumnimaduszeziaan 60 Tu dwasonsanasendsle i
NDF, Cellulose uay Hemicellulose Insaslulaiaswiliiulassairaazgnessaassmensadlon pH i1 Sainainnisudn
nsauandndafunanadiiléann L. plantrarum 5ﬂﬁgams‘l%’mﬂﬁﬁmaﬁ'wmmmﬂizﬁumwﬁﬂﬂsmLLaﬂaﬂ wardaasunis
aanesvesnslulawmsmdalasiadsladndae (Chen et al, 2017) denndasiiu Forsberg et al. (2000) Ais18a1u3nUTune
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Table 2 Effect of microorganism on gas production kinetics and in vitro true degradability of banana stem at different

fermentation times

fime Gas kinetics' Gas (96h) mL In vitro degradability
Microorganism silage
source /0.2 ¢ DM
(day) a b C a+b IVDMD IVOMD
substrate
Yeast 0 1.44 33.75 0.051 35.19 35.05 55.57 73.78
7 1.89 40.41 0.071 42.31 42.047 56.78 7591
14 2.11 43.16 0.049 45.28 46.13 58.56 77.38
EM 0 1.39 34.94 0.107 36.27 37.013 51.96 70.78
7 2.68 39.62 0.044 42.31 42.03 61.34 75.88
14 2.28 43.44 0.056 45.73 46.39 60.54 78.63
SEM 0.214 0.163 0.19 0.176 0.195 0.57 0.51
Comparison
Microorganism source ns ns ns ns ns ns ns
Time of fermented ns ns ns ns ns ns ns
Interaction ns ns ns ns ns ns ns

ns = Non-significant, SEM = Standard error of the mean, EM = Effective microorganism, 'a = The gas production from the immediately
soluble fraction, b = The gas production from the insoluble fraction, c = The gas production rate constant for the insoluble fraction

(b), a+b = The gas potential extent of gas production
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