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The nutritive value and in vitro degradability of sugarcane bagasse treated

with urea and molasses at difference fermentation time
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ABSTRACT: This study was to investigate effect of urea and molasses treatment of sugarcane bagasse
on nutrient composition, in vitro gas production and digestion by using in vitro gas production technique.
The experimental design was 3x2x3 factorial arrangement in a completely randomized design (CRD).
Factor A was level of urea (U = 0, 2.5 and 5%), factor B was level of molasses (M = 0 and 5%), and
factor C was fermentation time (D = 14, 21 and 28d). The results showed that increasing urea level and
fermentation time in combination with molasses treatment could increase (P<0.01) OM and CP content of
sugarcane bagasse, whereas composition of NDF and ADF decreased as a result of increasing urea level
and fermentation time with molasses treatment. Moreover, all treatments of urea and molasses treated
sugarcane bagasse showed higher in gas production, gas kinetics and in vitro DM and OM degradability
than those other treatments. Based on this study, the nutrient content and in vitro degradability of sugarcane
bagasse could increase by using 5% urea and 5% molasses treatment at 21 days. Therefore, treatment
with urea and molasses improve the quality of sugarcane bagasse for suitable used as ruminants feed.
Keywords: /n vitro degradability, Sugarcane bagasse, Urea, Molasses

" a1udTndnamand posinEnsmans NnanenausaaauaTail Amdnauaasid dsrmalne 34000

Program in Animal Science, Faculty of Agriculture, Ubon Ratchathani Rajabhat University, Ubon Ratchathani, Thailand 34000
? AINEAIANERT NINENAIAgaLaEenT Awinguaasiil 34000

Faculty of Agriculture, Ubon Ratchathani Rajabhat University, Ubon Ratchathani, Thailand 34000

" Corresponding author: ratchataporn.l@ubru.ac.th



736

UNun

11udies  (Bagasse) \flunanaesli
m\mmﬂwm@m‘fi\mu@mmumim@mmma
VEREVENCRITE LT RY VR E2 LG L IVE PINE Thilh
e nsdmSiAtaRedld athalsfinnu gkt i
fosnnlfiluamedniidadnria esannay
ﬂﬂﬂmma‘ﬂﬂﬂimmmm zilavAtlsznauesani
umumamqLLuunULm@@I@mmqaﬁluaﬂm@n a9
wﬂumimmim“lumz{mummg VIV REYe
gugesnndiduenisdndiaaaipesienaslé
Funisdiudpenmuniniiieiinauamneingue
et udan i zannauiun iduanung
dnd  nalfudgsnunnaesingavensdnd
ﬂmmwmmimummﬁ IAun Aan1ennann 38
NNTNW uazAsnaal (Franand uazamy,
2561) msldgGEadiulsennininemsdndidu
Aamaeiinianldiuedrauniuane  Hasannd
magnuazlfulslenilide  TnagEuazdae
Wi lulnsiauludnghuanmsdnd inlinnstes
lHuazdszdnininnisliflszlaaiainaiung
dndAEau (Sheikh etal., 2017) wananiins i
nandaptatasndaniuyFalunisdiudge
AUNNIRYALEWNIARddstaainANnY
waztsAuA M InTUzaeesdadld A
AN3ANH1289 Lunsin et al. (2018) Wu31 ATUAN
n1elnguzressudeandng Fasoniunin
dmnaleaFauwaussudiaiaundn (Tun 0
IBINNINETN) BATUAINIINEN (TN 21 189nT
win) HAuansnaiu Iﬂyuﬁw’mmﬁnmué@ﬂ
farig) e 5% fanifun1ntiinig 5% Luaan 21
u inlirugeswindandmielnuziiigs
Tunndaneunimdn AL n1sadelac
TaniszasAineAnenane9n1sliuLlgan e
neinTuzaasTudenfaanimmaing Fadauiy
nnimaseedflsznaunivatiuaznstanls
luraaanaaasaassudaavdnilaninimdng
FLALAFANNALY

A8N15ANEN
WAUNISNARBILAZNANNITNARDY

IUNUNTNARDIIALAAYITNNWANIS
a9y 3x2x3 unAneFealuLELNITILLgN

WANERT 47 aUUNAE 2 : (2562)

anysnl (3x2x3 factorial arrangement in a
completely randomized design, CRD) Tnaf
fladtnmanes lun ilade A seaugFa (U) 3
Ize AR 0, 2.5 uar 5% tlade B szALNIN
RN (M) 2 5261 AR 0 LAY 5% uazilads C
FrIZlaaINIVEN (D) 3 Tvey A 14, 21 uaz 28
U

NSLETENTIUARLNIN }

derudesnsin 10 nn. LazEI4zann
Bams 10 o dwiulfszanaisazanssy e
UWATNNUNANARINYINLA lalsFaN T udan
Lmzmmzmﬁqwﬂmnmmmmwummwm
TuwAasyimn LAY iansazae 10 a. NN
sALuTINEeE 10 AN, AINUUNINITAQNLARY
ansararauazaudenlidiniu  udainliuse
lunensinwanasin mﬂ%‘@mmumﬂmmuum
Mmmﬂ'afaﬂlwum ﬂmmumimumwﬂmﬂﬂ
NIANANIZEIIAT AR 14, 21 Uay 28 F1 M
Q1AL WHBATLITEZINA AN AUYTINUFAIEN
Fusetinemudesvsinusazyinuufitatill
AAzdesAdsznaun1uAluazAneniseas
15 lunaennnaea

msAnsUuunsuanudsaLaznisdaslsa
AAITIUDDLUNN LUNRDANARDS

fnedd in  vitro gas
technique FALLAIREN192789  Menke and
Steingass (1988) lne/ldlaungnuansiuglaaa
IR (75% Holstein Friesian) AU 2
fo  udninesesnliasimaiainnizinigg
Wi (Rumen fluid) wizeunnsAnslunaan
‘1/1m@m‘imﬁaﬁfmﬂwmmiwm@fmiﬁmm 200
an. ldluanaufioauna 50 N8, NUITFEITAZANE
109maRINNITNITgLIeslAuN Haniuans
BIMNIUATANTATANN AL TN (Rumen
inoculum)  13nms 30 wa. nelsianiazls
2ENTIAUNNNIAILANYUMYHWINTL 39 avrn
wadea aniuladaaeliiainfeaqnaneuay
tasaueqilitlan  uAdihaamasesisvualyl
Unlugarfeungnmvgil 39 evaisaldaa g
Farfsnmsufafiinluainaannaaesiig) o,
2,4,6,8, 12, 18, 24, 36, 48, 72 uaz 96 Fal
LAUIAIUTNIULAAALAAT RN AT BIUUAN

production



KHON KAEN AGR. J. 47 SUPPL.2 : (2019).

‘ﬂ@uﬂ’]@m‘j‘ﬂ’]i‘maﬁlu%@ﬁ]’]ﬂJLLUU'ﬁ"IZ\]’ﬂ\?@Nﬂ’]i‘
U9 Grskov and McDonald (1979) Aa

y=a+ b (1-e-ct)

Sy = m@mﬁmﬁ@ﬁtﬁ@fu ANt a = AGn
WU y (A7 intercept) Aviiauanivdauiazans
wazgnuainliiuiiledinldlunszimnz gy
(Wa), b = Afiuuuianifinannsumn
NIUNIZINY (WA.) Tetsuaniadnaninlunig
taedaNIRIaIMIE, ¢ = ANERIINNTHARLAY
(gas production rate) Huaendli %/dalua,

e = exponential, t = FLZNANITNALNA

YANAINERANNIANEIN T 0L AATE
mﬂdfmquﬁ\‘i (In vitro dry matter degradability,
IVDMD) LLﬂzﬁuﬁﬂﬁ/ﬁlq (In vitro organic matter
degradability, IVOMD) w@a1ugeamsin o 7
nan 24 dalue ANRsaes Tilley and Terry
(1963)

N5IATISTRNAN A

mmummmawmmmmumm
'?.Jmmwmml,l,ﬂiﬂmw,l,uu Analysis  of
variance (ANOVA) AINN1INARBINTN1I3RYIIN
wufuuuunNAnaFea lulIUN 1IN AaeILLLgN
mm‘u‘uiﬂi (Completely randomized design; CRD)
uaziBaueUARAAaeds  Duncan’s new
multiple range test (DMRT) (Steel and Torries,
1980)

NANISANBILAZIANT D

AINNTANE189ALTLNBLNGLAN TR
Tudensin (Table 1) wud1 mMavdnTudes
fosgdasanduninuiniainaniliass
Ustneumanfiaesmuenusin lun Trnuia,
i, Buriedng, Tlsiuveny, lasdy, Felsl NDF
LLNUL‘F;I‘ﬂlﬂ ADF #Aunnsingiuasinedivitd Aty
ganeddm  (P<0.01) ‘Emmumwmvmum@ﬂu
miuﬁﬂmué@ﬂéquﬁumiLmumﬂmm@wﬂu

737

runullsauvenuuazduvizadngrasnudes
mnAAANTL Iuﬁummﬁmmqmmmum e
e (NDF waz ADF) HAanad visiianaiiiessn
mngﬁmm’wLﬁmiu‘immﬂ%‘fmq%@lma?ﬁm'i
Tusgwdafinnszuaumauidnld  anvisyEaas
wandordunenTudadsdnmuantindaainli
WuszseudNantiulazimaglas (lignocellulose)
Tusdsmadiaaanasia i liewlaianqdurisd
uifammmﬂﬂmﬂgmmnuwmLﬁmzﬂmww
vnlitasAlszneueslusiuvenuiinaulugne
fidale ( NDF uaz ADF) dA1anad wananniinas
Lmumﬂmmmﬂwqﬁﬂa‘uﬂgqngmmqimm
revtudiesld  lesainninibmaiduuas
nagaun s lallfdsauasdiadaasdu
AANITNNITNIULRIRAUYTE IUNTTUIUNIS
wiln (Lunsin et al., 2018) atwlafiny wildn
nsudnauBas faegFansravinamdnsnaiy
LifinaseasAlsznauvesluiulusugannidn
(P>0.05) LLm'mm?‘umqﬁlm@ﬁﬂﬁﬁmmiﬁn
furestudeavindaniaa (P<0.01)
yananisrazinan lunnsvsinaude s N fneiu
HnadanuAmvinruzasudeaminias
wuiy Wendnanusesidunan 21 du 10l
LGV NIME A2 TR L EN Y Tun Talshiu
NENUUATBUYITEIRNANgINgA e
mﬂmﬂmmmu@@mﬂmm 14 uay 28 u
dounsdilszneumeadiely wudn \Waningnu
daeuiaan 21 uaz 28 i Minlinfiunoudals
NDF uazitiale ADF reemusiesiidinindinis
wingudesiliung 14 du gansusingnuées
Roeig)3e 5% fauiunINmIang 5% unan 21
liimudesnindiamueeinoue 1un Tusiu
venuuazduREinngeangn ‘Lummvmﬂfaiﬂ
NDF uaziiiels ADF ummmm (Table 1)
#ARERIALNIAN®IYR9 Lunsin et al. (2018)
wudn AuAmInTuzresmudesung Fuson
ﬂ‘umnmmaLumtﬁéﬂumﬂmmm\m@wm
($uf 0 2aan1smen) uasudsnIven (Ul 21
gaan1mudn)  AAwansnafu Imywzﬁ”qmwﬁ’ﬂ
fudiasfiarg iy 5% faniuniniinia 5% iy
1981 21 u s lirugesvindaudmnelnguy
\WNgelunINNanfiaun1susin



738

WANERT 47 aUUNAE 2 : (2562)

Table 1 The nutritive value of sugarcane bagasse treated with urea and molasses at difference

fermentation time

Treatment DM oM Ash CP EE NDF ADF
(%) e % DM) oo,
T1 UOMOD14 52.3° 91.2 8.8° 3.8 1.19% 80.9° 54.8°
T2 UOMOD21 49.9° 92.3" 7.7° 3.8 1.14° 80.4%° 55.2°
T3 UOMOD28 51.2° 93.6°" .49 3.9 1.20% 79.5 55.6°
T4 UoMsD14 493 91.1 8.9° 42" 1.50% 79.2° 51.0”
T5 UOM5D21 48.4" 91.3 8.7° 4.4" 1.64° 78.1¢ 50.1°%
T6 UOM5D28 50.6" 91.4' 8.6° 4.4 1.55% 77.7% 494"
T7 U2.5M0D14 48.6%" 92.5" 7.5% 5.6° 1.27° 76.7°9 50.6"¢
T8 U2.5M0D21 479 93.3%0 g 7% 5.7° 1.26™¢ 75.9°" 49.7%
T9 U2.5M0D28 50.9 943" 57" 5.5 1.30%¢ 76.59 51.0°
T10 U2.5M5D14 50.7%¢ 92.7" 7.3 6.2° 1,387 76.9 495
T11 U2.5M5D21 474 94.7% 53" 6.7° 1.47%° 75.6%" 48.3"
T12  U2.5M5D28 51.0° 94.2%° 58" 6.0' 1.53% 75.89" 48.7%"
T13 UsMoD14 50.4°%° 93.8°¢ 6.2 6.8° 1,37 78.6% 49.9%
T14  U5M0OD21 50.0° 93.0%"  7.0° 7.2° 1.28™¢ 75.6%" 48.4"
T15  U5MO0D28 51.8° 92.89" 7.2 7.0 1.30" 76.4° 47.9%
T16  U5M5D14 49.0" 931" §.9"%® 8.3 1.42%° 75.0" 48.1%
T17  U5M5D21 481" 95.0° 5.0 8.6" 1.50% 74.3' 47 2"
T18  U5M5D28 50.3% 94.1%¢ 59" 8.2" 1.39%¢ 74.8 477"
SEM 0.05 0.08 0.08 0.03 0.08 0.10 0.08
Comparison
Urea, % (A) 0 50.3" 91.8° 8.2° 4.1° 1.37 79.3° 52.7°
2.5 49.4° 93.6 6.4° 5.9° 1.37 76.2° 49.6°
5 50.0° 93.6° 6.4° 7.7° 1.38 75.8° 48.2°
Molasses, % (B) 0 50.3° 93.0 7.0 5.5° 1.26° 77.8° 51.5°
5 49.4° 93.1 6.9 6.3" 1.49° 76.4° 48.9°
Fermentation time, days (C)
14 50.1° 92.4° 7.6° 5.8° 1.36 77.9° 50.6°
21 48.6° 93.3° 6.7° 6.1° 1.38 76.7° 49.8°
28 51.0° 93.4° 6.6° 5.8° 1.38 76.8° 50.0°
Interaction
AxB . . - « - o o
AxC - o o ns - . o
BxC * ** * ns * ns ns
AxBxC ** ** ** ns ns ns **

#“=Mean within columns with different superscript letters differ (P<0.05); U=urea, M=molasses, D=fermentation

time, *=P<0.05, **=P<0.01, ns=non-significant, SEM=standard error of the mean.

AT MHARARLAALAZNNTEBE
1Hlunasanases wudr msndnaudeslagla
Uy Bauazniniimani liBunufiaazan A
AUNAANARTNNTNARLAE  wazAINseias lFuag
dmuiis (IVDMD) uaziuvizeing (IVOMD) HAn
ANga (P<0.01) luznusiidleiusziuvee B
foufumndiunIntiena uazlfszezinanly
Asudng ude eI un iBunnuiaazan
ANRUNAANGRTNNTHARLAG  wazAINNTeias LA

yasmudemsiniAfisdy (Table 2) denns
winmudieafangdy 5% uazniniima 5%
Wunan 21 du i liiRuinuiaszani 96 u.
ANANENWNTHARLAR (AN a+h) uAviFNnm
uﬁmﬁLﬁmWﬂmiﬂwﬁn“lunmwwgmu (A1 b)
getuanfednaninlunsdesaaaresa1ng
HAngangn AaRAYINTL 56.3 14./0.2 NFM DM,
60.0 1A, UAZ 61.7 4. AMNAIAL Tnevndng A
{1 b g9 uanwndounidnaninlunistes



KHON KAEN AGR. J. 47 SUPPL.2 : (2019).

v
=<

anelfigs  wazvinliSunnuuianuae lfigeau
24

pliliiog  wananiianstiaslfaesinguiis

al

(IVDMD) uazBuniedng (IVOMD) Hengengn
Tugnudeaudnfongie 5% fauiunINmIaIa
5% unan 21 U Aoeduiy (35.8% LA
57.3% RNANAL) Sommart et al. (2000) $181971
41 nstietlfvesBuvizadngiiaanudniuglllu
fan1ahgaduiudiuinuianiiniuain
nezuaunmvn Ty Teaenafasiy
nsnpaesluaisil

G

nrfudgaanininaesTudeausin
fosgauazninuinataelfsrazinamdneng
AwinignsAmetnauy dsuaiNananuAa
uwaznistiaslfrasmudesmindAuansieiu
nasinguenfiangFy 5% faNAunINtIeIa
5% lwaan 21 44 M limnudesudndiuin
TsBuuazduwridedng  AsanaulBNILINALAR
wiauaznsdeslfvesinguitiwarduvizadngil
Argengn  Aatis  n9ldgEauazniniinig
UFurlpenmuninaessudesaaiduiuaniamila
lunsdfuleaunineesingauainnsdnd
A e wmnnzansanisiinn fiduawns
&nd atnelsfinnu AvsiinsAnELANFRNAaAY
nslidselamililuindndresudesnviing Gy
sanfunInianaieuiieyaiugudmiu
Tlszanaldlunnsdhnisanmnsdnsseiuniiu
ApaNEAINIsall

ANUBLIAM

ya o

{89999 UAMAMIINHATANERT
NUINENAEINTAD LA I RN AL AYUN
98 (NUAUFTHNUINHUATARIUNWIANTINANT
FEugfunanEmLaTgRaIMNITNeIIs) 780

giinsnl s JuiFnisuazaniunaiiunsay
¥ a
LAaNETA19R
o L = = oA
Fimnenl quan, quvisns aaulug), Fevad

WaNdun3, ayasnl ANed, aNng Aqu
Tnny uazdsziaas autimeAa. 2561, Wa

739

saateulmidenielufeiuunanadn
whauaznisdeslfilunasnnnaaiang
asnandzanldoudesning e
faununInuIatatdua I nITue L.
N1N1741999 AL RNLATHATIN TN AT,
35(2) (WAt 2):626-635.

Lunsin, R., S., Duanyai, R., Pilajun, S., Duanyai,
and P. Sombatsri. 2018. Effect of urea-
and molasses-treated
bagasse on nutrient composition and in
vitro rumen fermentation in dairy cows.
Agr. Nat. Resour. 52(5):622-627.

Menke, K.H., and H. Steingass. 1988.
Estimation of the energetic feed value

sugarcane

obtained from chemical analysis and
gas production using rumen fluid. Anim.
Res. Develop. 28(3-4):7-55.

@rskov, E.R., and I. McDonald. 1979. The
estimation of protein degradability in the
rumen from incubation measurements
weighted according to rate of passage.
J. Agric. Sci. (Camb.). 92(2):499-503.

Sheikh, G.G., A.M., Ganai, F.A., Sheikh, S.A,,
Bhat, D. Masood, S. Mir, I. Ahmad and
M.A. Bhat. 2017. Effect of feeding urea
molasses treated rice straw along with
fibrolytic enzymes on the performance
of Corriedale Sheep. J. Entomol. Zool.
Stud. 5(6):2626-2630.

Sommart, K., D.S., Parker, P., Rowlinson, and
M. Wanapat. 2000.
characteristics and microbial protein

Fermentation

synthesis in an in vitro system using
cassava, rice straw and dried ruzi grass
as substrate. Asian-Aust. J. Anim. Sci.
13:1084-1093.

Steel, R.G.D., and J.H. Torrie. 1980. Principles
and Procedures of Statistics. McGraw
Hill Book Co, New York, USA.

Tilley, J.M.A. and R.A. Terry. 1963. A two-stage
technique for the in vitro digestion of
forage crops. J. Brit. Grassland Soc.
18:104-111.



740

WANERT 47 aUUNAE 2 : (2562)

Table 2 Effect of dietary treatment on gas kinetics, gas production and in vitro degradability

Troat . Gas kinetics Gas volume In vitro Degradability (%)
reaimen ] . ] ey (M029.DM) yowp VOMD
T1 UOMOD14 -0.70° 41.9 0.03 412" 404" 24.0° 41.0°
T2 UoMoD21 -0.72%° 431" 0.03 4249 41.0%" 24.29 41.4°
T3 UOMOD28 -0.93% 432" 0.03 422" 404" 24.8° 42.2°
T4 UoM5D14 -0.87% 450" 0.03 44.4°9 42 25" 26.2° 47.4'
T5 UoMsD21 -0.77% 45.9%0 0.03 452 42 8% 28.7% 50.8%
T6 UoM5D28 -0.90% 435" 0.03 42.69" 41.69" 28.0" 491
T7 U2.5M0D14 -1.03%¢% 46.1% 0.03 45.0% 43.5% 27.6' 49.8°
T8 U2.5M0D21 -0.97°%0% 48.2° 0.03 47.3° 451° 29.0% 51.4°°
T9 U2.5M0D28 -1.01%% 46.6" 0.03 456 44.0% 28.2° 50.1¢
T10  U2.5M5D14 -1.14°b00e0 55.6° 0.03 54.4° 51.2° 32.3" 54.0%
T11  U2.5M5D21 -1.47°0 55.8° 0.03 54.3° 50.8° 33.8% 55.8%
T12  U2.5M5D28 -1.29°%¢0 57.2% 0.03 55.9 52.5% 31.9% 56.1%°
T13  U5MOD14 -1.39% 56.2° 0.03 54.8° 52.0% 30.5°° 53.2°
T14  U5MOD21 -1.20°%0 57.6% 0.03 56.4" 53.0" 32.2% 53.4>
T15  U5M0D28 -1.529 58.4%c 0.03 56.9%° 53.6™ 31.4 51.6°%
T16  U5M5D14 -1.55° 59.1% 0.03 57.6™ 54.2% 33.4% 56.1%°
T17  U5M5D21 -1.69° 61.7° 0.03 60.0° 56.3° 35.8° 57.3°
T18  U5M5D28 -1.519 59.2%° 0.03 57.7%° 54.3% 34.2% 57.0°
SEM 0.19 113 1.01 1.05 0.92 1.14 1.23
Comparison
Urea, % (A) -0.82° 43.8° 0.03 43.0° 41.4° 26.0° 45.3°
-1.15° 51.6° 0.03 50.4° 47.8° 30.5° 52.9°
-1.48° 58.7° 0.03 57.2° 539° 32.9° 54.8°
Molasses, % (B) -1.05° 49.0° 0.03 48.0° 45.9° 28.0° 48.2°
-1.24° 53.7° 0.03 52.5° 49.5° 31.6° 53.7°
Fermentation time, days (C)
14 -1.11 50.7 0.03 49.6° 47.2° 29.0° 50.3"
21 -1.14 52.1 0.03 50.9° 48.2° 30.6° 51.7°
28 -1.19 51.4 0.03 50.2%° 47.7% 29.7% 51.0°
Interaction
AxB ns * ns * * ns ns
AxC ns ns ns ns ns ns ns
BxC ns ns ns ns ns ns ns
AxBxC ns ns ns ns ns ns ns

'=see in Table 1, **°=Mean within columns with different superscript letters differ (P<0.05), a= the gas production

from the immediately soluble fraction (ml), b=the gas production from the insoluble fraction (ml), c=the gas

production rate constant for the insoluble fraction (ml/hr), a+b=extent of gas production, IVDMD=in vitro dry

matter degradability, IVOMD=in vitro organic matter degradability. *=P<0.05, **=P<0.01, ns=non-significant,

SEM= standard error of the mean.



