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Use of Banana Peels Fermented with Fermentation Starter Balls and

Cassava Chip on Digestibility and Blood Biochemical Contents in Meat Goats
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Abstract: The objective of this study was to determine the effects of fermentation starter and cassava chip
supplementation in banana peel silage on feed intake, nutrients digestibility and blood biochemical contents
in goat. Three crossbred Boer goats, average initial weight at 15.09 + 1.04 kg were used Crossover designs.
The dietary treatments were divided into 3 groups; banana peel silage, banana peel silage with
cassava chip and fermentation starter at 70 : 30 : 0.01 % and 70 : 30 : 0.02 %, respectively. The results
showed that dry matter intake of concentrate feed and roughage was not significantly different among
treatments (P > 0.05). Organic matter (OM) intake, crude protein (CP) intake, ether extract (EE) intake, nitrogen
free extract (NFE) intake and crude fiber (CF) intake were not significantly different among treatments (P>0.05).
However, the feeding of banana peel silage with cassava chip and fermentation starter at 70:30 :0.02 %
has significantly increased the digestibility of OM, CF and NFE (P < 0.05). Additionally, blood biochemical
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contents were no significant differences among treatments (P> 0.05). According to the results of this research,
it is suggested that supplementation 0.02 % of fermentation starter ball with cassava chip in banana peel
silage could improve nutrients digestibility without any negative effects on feed intake and blood biochemical

contents.

Keywords: Banana peel silage, fermentation starter balls, feed intake, nutrients digestibility, blood biochemical

contents
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duidunazgnuida (T), nqunaaadlddndou
saaldenndaandnseduiduiiszdu 70 : 30
winsanfunaninane 0.1 % uazgnuile 0.01 %
m@qﬁﬁuﬁﬂdqummu%aumm (T2) LAENGNNARD
Fdndaurenldanndaeninsesudui sysy
70 : 30 M FANRUIINAUNANLAAA 0.1 % UAY
anuilq 0.02 % m@aﬁmﬁndqummﬁwum (T3)
mnﬁuﬁf]ﬁmmuﬁmuﬂqﬂﬁuﬁqmm?‘mmmu
dengniadrauduidedeamudniruminlug
NaNgRNIUIA 150 aRT tnadnliuul wazninista
dhaanldlFainmdnldidunan 21 Ju3wmfendn
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mﬁnm@mulmLvaLumﬂmmmwm
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paningiassatussun1glddnd d19neu
ALENTIINNITIREUUITNR) TAEI1URUNIINAADS
LU Crossover designs LLWZgﬂLgﬂquuﬂN WWNLAA
dnlfinsalseduiufiuya dndnaaeslisuaimis
dud flszfullsAuneny 18 % (Fedautszneud
wanalu Table 1) filazannd 2 % iﬁﬂﬂ/ﬂﬁ/ﬁ wazlasu
a1u1ueuuU A AU (ad libitum) Tae
TamnsTuas 2 A% 1980 7.30 WAz 16.00 w. Tluin sk
AURanALIAT nnﬂNﬁﬁLLmuLLéﬁwﬁ@u wianriy
NIn1snane1sunNensa 19aIn1mMnae9sIn
Wad 57 4 utieeanidly 3 szEn1ImMAae9AIY
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Table 1. The experimental dietary formula

Ingredients % DM basis

cassava chip 31
rice polish 30.1
palm kernel meal 20.56
molasses 1.23
soybean meal 15.06
urea 0.5
premix 1
dicalcium phosphate 0.3
sulfur 0.05
salt 0.2

total 100

LHUNIINAREY LALAAZIZ 8 NIN1INAADY
wWuan 19 du iluszaziliuda 14 4 uazszay
Vivdeya 594 ianasTuiinUuimenied
Auraildenndaawn i if ua eyl
N1IMNARBILAZAIM 3T i 9N TuNme s
AauldurAruaninidsuinnisfuldlumog
nfudmguasiadu (gDM/d), wefdumimings
(% BW) waznisAwldnsusenlansutnign
WUNUaan (g/kgWo.75) ﬁuﬁﬂﬁwﬁmﬂ@ﬁlﬁu
Liazas Lazifufaat1adenlaeifuannidy
wana1lunj uTaniAe (jugular vein) ld @19y
Wa AT (EDTA) daundumie (centrifuge)
waztfiudau plasma Wiatinudiaasiundig Fe-
Tulnsiaulunszuaiaean (blood urea nitrogen:
BUN) hav@1siowan lutaan lown TUshusoau
(total Protein; TP) A3L@RANU (creatinine: creat) g
ﬂ@ﬁﬂ@ (glucose) ARLAGLABTAA (cholesterol) N7/
¢/3n (uric acid) #ayHu (albumin; Alb) uazdagiiu
294 (total bilirubin; TBIL) AMN33n139989 Burtis
and Ashwood (1994) Lay Hallett and Cook (1971)
Aniu nnsquAnatisaunsuazyaliumniu
Arunsaaune 1 Dadwas e lddiased
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avAlsznauniaail laun WBunnidmguiia Tdshu
wenu ludu wazifielaveny Iaadd proximate
analysis (Association of Official Analytical Chemists,
2000) BansAudutlssAnsnisdasld nu
38N197299 Cheva-Isarakul (1998)
fansdezidayasiaeg ildann
n1naaedlnadinisiasnziaiinuilsilsqy
(analysis of variance) ATN LN UNITNAADY AT
W3R A NLANANTRA R Faad T
duncan’s new multiple range test (Steel and Torrie,
1980) Tae 14T sunsugd5agil SPSS (Ver.19.0 for

windows)
= a L4
NANNISANEHLLASAIAITEUY

== & al
AINHANITANEIDIALTZNBUNILA N
WAIDINTINAADY 3 4A7 (Table 2) wU91 Waen
nanaunAUTNIdnguie 18.27 % uazilaen
Y A e 9 o P
nasenUiudeanunindqeiuduiargnuided
Burudnguiaisaulaadszunm 2 vin (37.08 -
38.88 %) a1aliladanianndnisnd N T udulu
wWaennaae 30 % VN HTnguifegeun Usunm
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Table 2. Effect of cassava

chip and fermentation starter supplementation in banana peel silage on chemical

composition
ltem T1 T2 T3 Concentrate
Dry matter (%) 18.27 37.08 37.88 87.32
Organic matter (% of DM) 82.96 86.74 86.91 80.15
Crude protein (% of DM) 6.30 4.19 3.88 18.59
Ether extract (% of DM) 13.25 4.91 5.59 7.49
Nitrogen free extract (% of DM) 48.35 65.60 63.85 53.06
Crude fiber (% of DM) 20.00 16.28 16.70 12.56
Ash (% of DM) 12.11 9.02 9.98 8.31

T1 = banana peel silage

T2 = banana peel silage with cassava chip 30 % and fermentation starter (0.01 %)

T3 = banana peel silage with cassava chip 30 % and fermentation starter (0.02 %)

TsRuneuaealaannansnindAwindy 6.30 %
D e - vy .
agnglefimnlunisAnunaselinudnlaannans
lfudgenunnsoaiuwdunargnuilaliun
AUl A1WNAY (3.88 waT 4.19 %) araluna
grarndTuna s uluduiduinanaaldf
Pasninldsauluasnnaqsasnnliiialiunn
sRuanas ludrudiuandelaveuaealaan

U dl o U o
nansNliudgenmunindosiuidunazgnuids
TANWNAD (16.28 WAz 16.70 %) a1aluwmsnylu

o A v o v
nstiulpsnauninaecdaenndaendnasagnuils
4o , Y
TGINLTRTY Aspergillus spp. an1sngaFraenlaadlu

, A = o v |a P
nstagdaneigalaasdananililsunantiele
anad (Hantai et al., 2018) Usnuaulusfunsanulu
wasnnaaansindAagn 13.25 % wazilaanndane
a e v o a
nlfudgeamninsdeduidunargnudeiien
WINAU 4.91 WAL 5.59 % 1193 n1nasu T uagly
danali i T unasluiuanas neaiudufulsunn
AfFiulaimsnnazaneladne (nitrogen free extract;
NFE) sz uiduiinnflulawmennazansladns
¢ 11U 04NN (75 - 85 %) (Wanapat and Khampa,
2007)
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nsAnsUIuaun A uldndag Ui
(Table 3) 28981U1FTUUATBINITULILLRINN
nguliuansneiuntsad s (P> 0.05) Usum
nsiularereeinguiesnnnlefidudae
wrndnsaresnnguldunnsnaiunieada (P>
0.05) Tnedl A1 3.50,3.99 LAY 3.68 % ATNAAL

1 =3 = d‘ o Yo = ]
agnelsfimutTunuanmdndlasuiiaanasa
ArNAaIN1IN1RulA1e9dnguie Teaennd s
A1 Devendra and Bumns (1983) 13184 4311/381 04
a aza;o/ ¥ d’l ¥ ! !

nstulandnguivaesunsidaluaniouas ludas
92194 1.9 - 3.8 % ABUNUUNEAN

ﬂwﬁnwmww?m wWulnaagune
(Table 4) Wum muumimu (|n|t|a| body Welght IW)
umuﬂmum ANNINAAEY LAZUIMIN AR NT W
(weight gain; WG) nﬂn@uﬂﬁiwmmim WANFNAY
(P> 0.05) 8m9N171AT Y LA L IR sadl (average daily
gain; ADG) nnnzﬁum@mmmim,l,mﬂﬁwﬁu (P>
0.05) TaaudlAnaeludag 9222 - 116.11 g/ day T+
Q\‘mfiﬁﬂ’lﬁ’m\‘mu"n'ﬂd Seesawhea et al. (2017) 7

| t-dl Yo A v o a o
saudunsilasulaand1aiwandnd amen
nniasny i utaat lutas 40 - 70 nFu g/ day viH
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araifiannainldenndsugniiann 14y
n19918 1 nT Nl UTuaunuiuwindy 43.17 +
3.46 mg tannic acid/100 g DW (Cham et al., 2019)
Usunnuunuiud flundenndasdanalilsiiu
"Laigmjfammﬂslumqu:gmu ok Barry (1989)

28971491 s unuiuiluesAilsznay 20 - 40
g/kg DM azfinaannstdaaaaaaasldsiulng

qaunselugwuls Inalilsiuaclnanuuazg adisluy

anld1an Tansdasuavgadnaisamnsuanldidn
ﬁﬂizaw%nﬁwndﬂum:ngmu (Wu et al., 1991)

Table 3. Effects of cassava chip and fermentation starter supplementation in banana peel silage on feed

intake and nutrient intake of goat

Item T1 2 73 SEM P - value
Concentrate (gDM/ d) 278.83 249.11 230.66 10.38 0.53
Roughage (gDM/ d) 279.42 317.60 311.12 16.18 0.77
Total feed intake (gDM/ d) 558.25 566.71 541.78 19.42 0.94
Total feed intake (gDM/ kg™™®) 69.81 77.48 71.92 3.02 0.79
Total feed intake (% BW) 3.50 3.99 3.68 0.18 0.74
Nutrient intake (g/ day)
Dry matter 296.30 329.54 323.68 10.35 0.69
Organic matter 287.12 329.94 325.87 13.69 0.64
Crude protein 69.96 58.94 55.61 2.99 0.40
Ether extract 59.01 33.46 35.15 4.70 0.14
Nitrogen free extract 92.61 80.36 82.16 4.27 0.69
Crude fiber 508.70 502.71 498.79 19.68 0.99

SEM = standard error of mean
T1 = banana peel silage

T2 = banana peel silage with cassava chip 30 % and fermentation starter (0.01 %)

T3 = banana peel silage with cassava chip 30 % and fermentation starter (0.02 %)

Table 4. Effects of cassava chip and fermentation starter supplementation in banana peel silage on growth

performance of goat

ltems T1 T2 73 SEM P - value
Initial body weight (kg) 15.93 14.25 15.08 0.60 0.60
Final body weight (kg) 17.33 15.36 16.46 0.67 0.37
Weight gain (g) 1,393.33 1,106.67 1,383.33 276.81 0.94
Average daily gain (g/ d) 116.11 92.22 115.28 23.07 0.94

SEM = standard error of mean
T1 = banana peel silage

T2 = banana peel silage with cassava chip 30 % and fermentation starter (0.01 %)
T3 = banana peel silage with cassava chip 30 % and fermentation starter (0.02 %)
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n1sAnEIANseiaels (Table 5) Wu90
ﬁﬁﬁuﬂixaﬁrmmmiﬁmﬁmqLLﬁ’q (dry matter
digestibility; DMD) 184 T3 (74.43 %) g4n41nq« T1
(56.88 %) agneldad1Atyn eaiia (P < 0.05) ana
Wunaniainnisdsudgennininsesiasnnaas
ﬁ”wqmt,ﬂqﬁl,%ﬂm Aspergillus spp. T AINKANNID
’LummamL@uvl,snﬁmqmmLﬁ@ﬁiumiﬂ@wﬁq
AR (Mrudula ef al, 2011) ¥in L 5unnuiele
anasuazinWilnsdesldresimguiaiaiu
49AAARIAL Wachirapakomn et al. (2016) fisnganu
dfunnseadeloduasienisden|fresnguis
AndutlazAnsniatiesldaealsdiu (crude protein
digestibility; CPD) LarAdulsvAninisdonls
gaslasiuneny (ether extract digestibility; EED) 284
nngulduanseiunieaif (P> 0.05) d9uAn
FutlszAnsnisdesdreaidalavany (crude fiber
digestibility; CFD) 284nq8 T3 g4n31ngu T1 uaz T2
agelWadAtyneadd (P < 0.05) anatduinwae

aneumaaeslungy T3 Hisunmugnuilannn
ninAainWiladurididenaanamissadiingy
AwAANITLIUNN T s AN aaaai aleluamnsld
unngn Bniasanaslesiuildtuaeunslungy
13 ffsunnudesndtunzlungs T1 dlaTuazdnly
waeuidalerliaaunieiaansadn il desaans
Lﬁlﬂlﬂlunquzgmﬂﬁ (Devendra and Lewis, 1973)
Andutlsz@nsnisdesldaesanflulamniiazans
Tdne (nitrogen free extract digestibility; NFED) was
ﬁﬂﬁmﬂﬁzaméﬂwﬂmirﬁfmm%um?mimq (organic
matter digestibility; OMD) 284nq«N T3 gand1ngu
T1 (P<0.05) dlesanisumaesan sl lamsa i
azaneladnelungu T3 gendangu T1 asaanain i
nstineldaesaflulawmsniazanalddrauay
BunTudRguINNII (Chaokaur et al, 2014) WAy
A9AAKAITLNAT318971UT04 Bhatt ef al. (2016) 7
MeudnAdulszantnstesldaeduniasagd
Anudrius T BN Slu lamsaiazan e lddne

Table 5. Effects of cassava chip and fermentation starter supplementation in banana peel silage on digestion

coefficients and digestible nutrient intake of goat

Digestion coefficients (%) T1 T2 T3 SEM P-value
Dry matter 56.88" 64.01° 74.43° 2.99 0.05
Organic matter 59.36" 68.28 77.50° 3.01 0.04
Crude protein 44.93 44.27 58.66 4.33 0.16
Ether extract 19.33 47.54 49.91 6.26 0.13
Nitrogen free extract 71.86° 77.40%° 85.21° 2.32 0.04
Crude fiber 56.88° 59.38° 71.02° 2.64 0.04
Digestible nutrient intake (g / day)

Dry matter 168.94 212.01 240.41 13.36 0.26
Organic matter 301.80 344 52 385.63 18.80 0.44
Crude protein 31.65 26.57 3245 2.74 0.73
Ether extract 11.86 16.23 17.46 1.97 0.65
Nitrogen free extract 205.30 254.87 27713 12.87 0.25
Crude fiber 52.98 48.08 58.24 3.40 0.63

*° Mean within the same row followed by different superscript letters are significantly different at P < 0.05 level by DMRT.

SEM = standard error of mean
T1 = banana peel silage

T2 = banana peel silage with cassava chip 30 % and fermentation starter (0.01 %)

T3 = banana peel silage with cassava chip 30 % and fermentation starter (0.02 %)
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A3ANEIAINISTEAR A LNE (Table 6)
wug1 13uunglaa lwdanaenngunimaaeg
Tunnsinaiunisadis (P> 0.05) TnailAnag ludas
62.67 - 65.00 mg/dl InaTurunglnalunszua
denresunsildFuammanesatludaaing
TnadiAnagsw1d19 50 - 75 mg/dl (Kaneko, 1989)
farfi 3919391 unedinn g Fundsanuananns
W EINeafenITNA294n17209519n78 UFuol
ABLAALINETaa LazlTuiiaTieRdiuluidenaes
nﬂmjumiwmmmLLmﬁmﬁ’ummaﬁ (P> 0.05)
TnefiFnaglugdag 0.87 - 1.02 mg/dl deagluaniaz
1Infi S913u04 creatinine TnadnfaasunziAney
7¥11914 0.75-1.5 mg/dl UTu1tu Creatinine 4184190
tsueanfienimiaruaeslanlunisnsed creat aan
anganeiuinanegda agluan1aenimney
filnAvearusnrineuldednelng Usum
albumin lwiaanaeINNgNNITVAAE L LANGI
funneais (P>0.05) lnailAaglugag 2.83-3.07

g/dl 51104 albumin 291RAAUNEAINNITNAAD
ot/ luaniazing ﬁﬁ'mmna%ﬁmgmm 2.7 -
3.9 g/dl (Kaneko, 1989) 431184 albumin Lauani
N197UAIAN9619 7 lpinnszualdenuazlinam
n191A5UAN981113289F 28RS (Cai, 2007) USuns
neagFnluidesaunznngunImaaaslluansg
AUNADH (P>0.05) wazliuraldsAusonly
WWanaaINNaNN1maaedliuAnseiy (P>
0.05) ﬂ?mmﬁagﬁu%\mumimﬁﬂmmmnnn@;u
A1NAaad bl bANA9AY (P>0.05) YFu ol total
bilirubin LYUANAIANIINNINNTY19ULRIA DY
uaniazdni Inedsunns total bilirubin Tuune
UnAaziA19g9r1319 0.0 - 0.1 mg/dl (Kaneko,
1989) dTunauuean1inm eziilunsiuaineisa
(aspartate aminotransferase; AST) Tuiaaaunzaag
NNNgNN1ImAsesliuAnF19iY (P>0.05) Tnad An
8831919 77.00 - 132.00 U/L) Inert/Tunou AST
Ann1maaedat luani1azdn SatFuans AST

Table 6. Effects of cassava chip and fermentation starter supplementation in banana peel silage on blood

biochemical contents of goat

ltems T1 T2 73 SEM P-value
Glucose (mg/dl) 62.67 63.00 65.00 1.32 0.86
Cholesterol (mg/ dl) 61.33 48.00 48.67 6.29 0.54
Creatinine (mg/dl) 0.95 0.87 1.02 0.07 0.60
Albumin (g/dl) 3.07 2.87 2.83 0.10 0.64
Uric acid (mg/dl) 0.70 0.70 0.10 0.00 0.80
TP (g/d) 5.83 6.03 6.27 0.13 0.54
TBIL (mg!dl) 0.20 0.17 0.20 0.01 0.50
AST (UIL) 132.00 91.67 77.00 12.51 0.22
ALT (UIL) 33.33 21.00 17.33 3.88 0.18
BUN (mg/dl) 8.67 6.33 9.33 0.99 0.22

TP = total protein; TBIL= total bilirubin; AST = aspartate aminotransferase; ALT = alanine aminotransferase; BUN = blood

urea nitrogen

T1 = banana peel silage

T2 = banana peel silage with cassava chip 30 % and fermentation starter (0.01 %)

T3 = banana peel silage with cassava chip 30 % and fermentation starter (0.02 %)
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ﬁﬂﬂﬁmmuwxﬁﬁmg’iwdw 66 - 230 U/L (Fielder,
2015) 13104 AST d1N190LuanieANRlalnf
TUNIM19URAY [MUNNIENELLAZNTANE U
viaa s Ul (Rattana et al., 2011) USu1uasanily
azdlunguamalsa (alanine aminotransferase; ALT)
luldanunzaaannnguniIaaasldunns19iu
N9ane (P> 0.05) InuiAneglugaq 17.33-33.33
U/L Unfitfunns ALT 2equnsilA1eg/szidnag 15 - 52
U/L (Fielder, 2015) TagA1A9Nan1ILILBN LA
M3994aLUN1TN 41U R9A U (Rattana et al., 2011)
PBurugFelulasaulunscuamenluiasnaag
NNNGNNITNARad bl wANE T UNIaT R (P>
0.05) Ineid A1a¢ludas 6.33 - 9.33 mg/dl #ANgA
19378914284 Chanjula et al. (2014) 73789115
wnzgnagua Ui ldFuvi13iandUsunm
gralulnsaulunszuaidenay ludag 16.91 -
2172 mg/dl anatilesunannunsld fulnausy
UszinmTtlsiuluasunniiias (5561 - 69.96 g/ day)
daMAADINY Preston et al. (1965) Ase91u9n fn
BUN Ao nduiusiudunauusiudinuls d
Funalulnsaulunszuaidenluaandunsatsuen
femumunzanae9linnuasanuisllsfu

A Yo ' = o N Ay
N LLWgLﬁ TULASLNLUANONNITUURANUBN LL@NIM Luﬂmiﬂ

1 = 1 1
annstieslisiulaenalnressreaniaunstinunng
n9uaedle (Sakha et al., 2009)

G
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wingauiududu LL@”@mLﬂ\iﬁﬁmmmu 70:30:
0.02% V19N UTuudnguie Bun3edng
aflulansniiae mmimwiummwmummu
waillisiunenuuazifielanauanas usadagls
nm’m”l,ummmmumﬂ?mmma‘ﬂuim@mm
whanaz Bt iauld anvadiudutlssdng
nstiaeliaaednguis Bunsedng an$lulansmdi
aranellding waziialavieny naldildanndaemsin
foufudiudy uazqnuile lidena@eausan

al = A o :J/ o
Fon1ANa9Aen A4 N19UFudganainan
wasnndaeudnandusiuidudongnutla 0.02 %
aungn i uanwsusnug usuwne le

neangsNUsznA
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