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The Utilization of Bromelain Enzyme Crude Extract from Pineapple Waste
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The objective of this research was to study the effect of supplementing meat goats with crude bromelain
enzyme extract from pineapple peels and crowns, mixed with Napier Pakchong 1 grass as roughage source on their
production performance and rumen ecology. A total of nine male crossbred Native x Boer goats (average 5 months)
with an initial body weight of 14.71+0.89 kg were used in the study. The experimental design was a completely
randomized design (CRD) with three groups and three replication goats in each group. All goats were fed with fresh cut
Napier Pakchong 1 grass (average age 60 days) as the main roughage source by ad libltum and supplemented with
2.5% (BW)concentrate feed (not less than 14 percent protein). Group 1 goats were fed with fresh Napier Pakchong 1
grass, group 2 and 3 goats were fed crude bromelain enzyme extract from pineapple peels and crowns mixed with
Napier Pakchong 1 grass at ratio of 2:0.5 and 2:1 by fresh weight. The results showed that the use of crude bromelain
enzyme extract from pineapple peels and crowns mixed with Napier Pakchong 1 grass at (2:0.5 and 2:1 ratio) led to a
decrease in dry matter value and an increase in moisture and protein value in grass. However, it had no effect on dry
matter intake, growth rate, blood chemical composition and the concentration of ammonia- nitrogen in the rumen fluid.
In conclusion, the use of crude bromelain enzyme extract from pineapple peels and crowns mixed with Napier Pakchong
1 grass as roughage source did not improve the production performance of meat goats. However, there is a tendency
to increase the quality of Napier Pakchong 1 grass with protein levels. Therefore, there should be further study on the
use of crude bromelain enzyme extract from pineapple peels and crowns to improve the quality of Napier Pakchong 1

grass silage before applying it in goat farming.

© 2025 Maksiri, W., Maneerat, W., Noosen, P., Maitreejet, W., Malithod, S. and Tamraungit, J. Recent Science and Technology published by Rajamangala University of Technology Srivijaya

* Corresponding author.

E-mail address: wanida.mak@mail.pbru.ac.th

Cite this article as:

Maksiri, W., Maneerat, W., Noosen, P., Maitreejet, W., Malithod, S. and Tamraungit, J. 2025. The Utilization of Bromelain Enzyme Crude Extract from Pineapple Waste. Recent

Science and Technology 17(3): 261933.



Recent Science and Technology 17(3) 261933 (2025)
UnAaa

v o
o AA o

myltuaRidiagduaidifefnsnasasmusiuasananouienlodlusiiauwannfenuazandudzsannaslun g
wufasthnges 1 WuundiemmeudeausinnwmIkiauazdnsiinainmlunszinzgwnvasunziile IFunsilauwaganuay
#wdas-ued 50 Wefidud argadudizanm 5 1dau $1wan 9 a1 uazfithwiniads 14.71£0.89 Alaniudady 1IUWHUMINAREIULY
' & A - ] ' 3 o ' v ) & \ o a o
guauysol Daudadu 3 nguniInaass nguaz 3 41 9 az 1 62 unzynngvazldsungumdeiiinges 1 dasa (@1gads 60 W)
WuarmsnenunanlAuuu@Ng (ad libitum) wazigsusamsiuszaulysdnlidtesnin 14 wWefidud 2.5 wWesiFudvasinninea

. e & oA %) % A \ 9 T v o & s o 9
nguMINanaIutiaii nguf 1 unldsungumdoiihnges 1 dasa ndufl 2 uaz 3 laTunghumdodiingas 1 dase wauny
srananenULew i lusdiansanan 2 : 0.5 uaz 2 : 1 lagshwinas audau namssowuinmsldasananeuien lmilusdan
mmﬂﬁaﬂLtazqﬂﬁuﬂxmwauimﬁumﬂ']L%Lﬂﬁﬂﬁﬂ‘*ﬁao 1 Tudamain 2 : 0.5 uaz 2 : 1 laashmsinga duavilvngiwdssihnges 1

o 9 ' & A & o a Y = B & W A ' a a a v o
feniaguianaas Aenudwdnndu uazszauvaslisdulungunbeiingas 1 gedu udldfnadanisduyTinamaniuld dan
muasydula dasddszneumaadluien uazdanudutuvesuanlude-lulasauluzasnarnnnszinzgwn aalding
winanssnansuewloflusiiunnufenuszandudsiaanaanlungumdosihnges 1 Wwaduunasemmey Tddualunaia

a & 9 oad ‘A o o 8 o o & \ A o a A X = a = A a
aussnnwlunanfaunaiali@in wdfiuwlivildomninaasmguudoiihnges 1 fezabldsdwiindu Saarsimafnsiiudy

Tumsihassnansueslmilusiuinnufenuszndudzialulslunsdsidpguawwgudeimindawin ldlslunaidsaune

madan: uwwziie, aUITnnwnmInee, ssananenulew boallusdiaw, wsnianguilse

@ o @ Y a ' = A
° ARUN AU IAY lﬁLngﬂ%aqﬂqiﬂﬂquaﬂqﬁL@NWI@ULsz
1. YN

P oe

ﬂmg'uvl,ﬁ%'u 21130 0.5 1asiFuduadtiningd wuIng

Tagtununanmsmclunsaanseindmnsulunsaes 1% .:. . 4 e o ¢ e e
E TamnAoveIdulzia niangInauannauuiITINiULae

LNs I uInaaas WhasandmsUsuiuniduwanasiedan a . T Sasd a Tagsmetmd
o WARBYIFLYLAlY 80 91EI% 1:10 w38 1:20 lassiwminidu

F19M0HaNAE DUURUNTY LaBLALANINBATATELRDIL NS Yyt a2 sra|cuas] .
% ¥ 21MNIRENUBBILNE anFNlsEAnTnstaslduadlaouens

Aouaansziugau biunzidua1n1snan aNunn1saa A s < . . o
9 dndnduildsuna wauanauuis seaadasny Poathong

nNziuaaadneaInTHRuIune s siudasngiadn . tdangs "
¥ v et al. (2010) TBNWIMNAMIITLURanaULz30 naunungaa

! o o Y d v 'Q ‘?:
LARIBNAITRENUEIRTUNITIRBIUNE Tengndeudanthu s o A . o
¥ U 1ummwamaswmuamwmummwu@ammwmu

o

1eua nawdesintes 1 vauwalnan nannudaies Tagiminae Tapiuns A a
v v v 60:40 lagsininga lasdunasannisnenunisaaiulaan

' o '

& v oA o a a
S1pIEATt ‘ﬁdﬂﬂn"ﬁuwluw{gﬂ(ﬂEJH,LW’IWIﬂWluﬁ]wNﬂ’M’m’J’] ﬁuﬂ:i@@ia%mj’]‘]ﬂﬂﬁ LVhﬁ"]J 50:50 (TMRS 1) 75:25 (TMRS )

a a A ' ) 2 ]
nenn LLa:;JLEIaIEJ NDF L8z ADF @8BI1NRY JRINAGDAINIT o o 9
u W8z 100:0 (TMRS ”l) AUNLDWLIRT 21-42 1% HANITNARDY

davldvaslnruslunszmnzsiundr ilvdasdnisaSuainig . - S amiinldas n
H WU WWTRINITONUOIRITHRNLES RN N baadn9Und n1s

@ v o = v A o a a da & &
TuiﬂﬂﬂLLW:LW81‘1&LLW&&J@]WTWﬂ’]iLﬁ]iZ}JLG}HI@W}ﬂ NIBAIN

04 va ] v J &
ﬁ’]&l?iﬂﬂiﬂﬂEGQMﬂqwa’lﬂﬂi% El’]‘i_JsL'ﬂﬂJﬂ’]iF;IEl leﬂﬁjdﬁluﬂ‘m"ﬂz

naunuwiliangulzindongnluszau 75:25 (TMRS 1) uaz

100:0 (TMRS 1Il) fxavinliunsaiunsntasannis wasud

Wud s lomdnuunann133IuIIntanans wudndvenlas o) xad - o
L AR lAGNIEA 91NNNIANBIVEY Timklip (2017) HATEIETWIT

A o

A . A o ) A A [ . A
Tusdtaw (bromelain) Faanaldnnidfannieyndudzyadl Aaduizie (FERMENTED TOTAL

NRULRSINNNINNLABLNA

Qmamum‘ﬁ’maaﬂﬂs@m (Sirijariyawat and Nontaloon, 2020) MIXED RATION ; FTMR) @iaﬁnﬂ’iﬂﬂ’lluﬂiZLW’]ZEL&lu M3

wananiiaulodlusiauanisavinaulalu pH ndhe lans o ziauTal .
devldlnrus uazanssauzmuasydulaluunsgnuaunud

o U =1 wa ) '
lunsziwizuazdld was wﬂmauumﬂmaﬂsﬁaﬂuﬂqu

q

A v P a a% \ v
LLW:V]VLG]TLIa’l‘ﬂﬂi TMR 1a8s FTMR uauﬂi:aﬂﬁmmaﬂwaa

endopeplidase LEWIALIML trypsin UAz pepsin (Bhattacharyya, Tusan Usunalulasiendidosld wazuanluiialwlasianly

2008) ANTaNAN1TNANDIUAY Namanee et al. (2011) fnw . Ay se a4
U ﬂi:LW’]ZELN%QGﬂ’ﬂLLWz‘Y]VLﬂiUﬂizﬂu TIDNHIT TMR LRE

v A Q/ Qq/, :’
N3l AR nEa NFUYLIA1N 199 UEARINNTTU AW A e o e
3 FTMR annidfansudssanazninaudysaluansisin 50:50

FUtlyIa wazsudzsanseilad ((URaNAIBTI9T UK FIUA1 e 4 . o . X e ews
3 3 g Ul fiduntadandinsunsinldifoesadla

tﬁ‘y Rt | 1
WAUNAIILAZLAMLIERIFUYETA) LT ULRRIBIRITHE LB Yo \ < A .
) #aNINNHEIFINITATII81%13 FTMR AUt 8 sssa3lusa9

wnzlaonasaslilasuaimisneny al fe 1) neRuANNaN v oA 1 Tanlaie .
& v goudiwiatimauaanarmsnenuld laslidmansznude

WAY 2) LA AR02098UUIA 3) WAZ 4) RLUINLANTNIAN LAY . Aetnan]
v u sy nusmMReTgdule waziinainslunsswzgiamn

FIUNULAEARE2aIF YAl uaATIEI% 1:10 uaz 1:20 lag



Recent Science and Technology 17(3) 261933 (2025)

= o =2 A = °
Tagazifinladinanms@nwinduu I niinLae
= e L dq, l& o U, 1

widanaulsa il lomilunsiassunsssvinlwiianig
] U J a dld Il
depldaudunsinananlodlusfaunioglwdfan uazan
fulzsa ad9lsfany nsldilfensdudssasanidvauiua
Saewziuilndidoanulssnwring laofidosdaine
;g%aﬁaaLﬁﬂ@iﬂ%ﬁhﬂmm:ﬂxmmazqg}mama\mawﬁm Tuung
n9a1vazdadfudrldieginimislinaaudndeand
A J Qs 1 a =1 Qs
Tyiunuszzmilumysusiuazngmaniavesidfendulzsa
& & ' o & & A o A o
nidludmsesnsasnsdidssunsilauazinisdannaunels
lunrsuiasenadannuduldldnaziransananeiuien Lo
lusfiwuanidfen wazanaudzsaunlsnauiunaunudely
ludSunaniuaaney ﬁaﬁui’@qﬂs:mﬁmaamiﬁﬁﬁ'ﬂluﬂ{a
A A = o o a A
WwadAnwIMIIaIRNaneUlaun o luSiauainanildan
wazandulzsawanlunawdasiinges 1 luundsannis
RUIUABRNITAAWNITHAALAZAMIRaIne lunszinne

ELSJ‘W]JBGLLWt
ag o A a o
2. I5ABKNITIVY
2.1 a“?m(wmama:mﬁ’mmummmad

IIUHUNITNARBIULUUFUANYTOL (Completely
randomized design: CRD) lfunziftainarannanmiias-uad
50 Wwafidud anguadodszuno 516au $1uau 9 61 uazdl
v o { A v 4, o A o/ '
ntniaiy 14.71:0.89 Alaniudads dsudaniu 3 nguns
naaad N§uaz 3 41 9 ax 1 63 unenanguazlasung e
1ngas 1 dasa (@1g@ds 60 1) iuomnaenunaniiuuy
\ANA (ad libitum) wazidSudsamITuIzauldsduldtesni
14 Wasigud 2.5 wediduduasinings ngunmmanauii
asth ngudl 1 uweldsunguwdodiinges 1 dasa ngud 2

s v =y 6 1 = s %
uaz 3 lasungmdasiingas 1 aase NRUNUIIIENAREN
tew b lusTausanaIn 2 : 0.5 uaz 2 : 1 lagiiininga
aui1a (Fasungrdeianannifanuazandulziand
tewbmailusdiauwdusiulsznay; Bromelain activity Luau
vodilfanuazanaudzsada1iviniy 4.44 + 0.40 Umg
protein/min laBazyinnIHaNRISRAARELLEW IS luTHaunL
%QJT’]ELMﬂnﬂﬂ{dﬁauﬂ’]ﬂﬁﬂﬂﬂ’ﬁ%U’H_I) U1az010 UAZUID
Aanldfinaasaial lasrinnsusuaainaaasdauidnnig
naagadwiaa 14 1% w%”auﬁ'uﬁﬁmimﬂwm%l,l,wznﬂ@”ﬂm
a =3 A @ v

midalaludn-ew Wardhgizoznanasunzazldivomany
ngumMInenad uazldszoziiannanas 90 T lssSeunanas
“ d . ¥ . & .

ulsaSeulyss uniiu nasayanszides lasunzynaias

) & o A A
"lmumsl,am@luﬂanmommmm@ 1.5 x1.51407 (L8IN

luaygralddad U1-03524-2559, Tuaanluaunyia 28 a.9.

2566 TUWNADNL 28 0.9, 2570)

2.2 msm?mm')mn”mau'l%ﬂu&‘ﬁmummﬂﬁamm:@n

qulza

msanatanlodlusdiauuuunenulasinaiagng
A [ o & a < a & = a
wWaen uazandudzsanusdaadovududurmalin uazidy
dnaniduaamain 1:2 w1 lddunaznsasdraidnvniung
' a v ' ' o L v o A o
utisvaanaIninTaslaidu 2 dau sruwsniugdidunaiill
waununan (Aussanareuewloilusdianle laifiu 7 )
UAzEIwA 2 shssmaniingedla liia3aawnies 10,000 g
gD @ 4 aveuaaioa uwnaiuiu 20 wifl ivduls
Y oA A = o o a &
duunlugiamnnd 20 asrusados ihasanaluiianed
fanvanvedewlmilusfivan (Bromelain activity) igmngd 37
perLaLos 1Dwaan 10 wifl waz pH 7.0 auitaed Hale et

al. (2005)
3 L3 a 6 =l
2.3 mimuwagmmmmﬂm Ny

TuAnUSu1 TR n1 328153 IR RN 1A T

@ a . % A o A a
ﬂauslﬂﬁ LLRZDIUI1IN L“aal%uﬂazju LW auﬂﬂ%’]ﬂ’]ﬂiuﬂmn’]‘iﬂu

16 A3 TIINRINLNENARBIT8ANT BISNAUNIITNARDI LAY

v :
a A

Lﬁaauqﬂmsmaao vvadw I TR sundadvasiinin
@2 8a31n13L93aLdula (Average daily gain, ADG) Wag

' I3

UseAnEnwnslTe1ms (Feed conversion ratio, FCR) guiny
faghiamInasaiaiinsiasdlsznounmanidaeis
Proximate analysis Mu3v89 AOAC (2000) Lﬁasl,ﬂsl,ugﬂ Neutral
detergent fiber (NDF) a2 Acid detergent fiber (ADF) @14
38n13284 Van Soest et al. (1991)
zimﬁw‘i’aaﬂ'wmmiﬁl,l,w:ﬁu UazYAULNT %10
Fiarziwidfiliszanslunsa (Acid-Insoluble Ash, AIA) Lite
1“&’Lﬂum°’;ﬂd°’§1umiﬁﬂmmé’uﬂizﬁﬂﬁ%ﬁﬂaﬂ"l@T“uaa’quLWTJ
a1u3TN13109 Schnieder and Flatt (1975) lapifiudiatnaya
unzlugrdanigarissesmmesanduinm 5 Fudadaniu
W ldusdiin nasnniiuasy 5 T shysunzudazdinings
TINNY m_iomuwﬁoﬁw"lﬂauﬁqmﬁqﬁ 105 °C #U UK
azunI9Ia 1 Sadwas wasthluSin g filiszansle
N3@ (acid-insoluble ash, AlA)
gufivzaanannnIzmzgusunlwiugarieves
nnanad laeinIaiugadnaIaINNIzNIZIIuuLNE 2
Fa9iadenonlitannis (0 1alug) waznasnisliennis
(4 ﬁ;ﬂ&l\‘i) lasld stomach tube $3WAL vacuum pump ¥inn1s
iimﬁmﬁamwaommmﬂﬂszmw:gmuluﬂ%mmi 100 ml

TU1IAAT pH NHANNBWAINNINTAINIBRINTES 4 Th WA



Recent Science and Technology 17(3) 261933 (2025)

msudadn 2 §2u 695 §IUUsN LALTEIAAIINNNTELNAE
Juul3unas 50 mi lurieawana@nidunsadafainidudu 1
Tuans (1M H,S80, ) 58105 9 ml Lﬁa%qﬂmiﬁwm"naa
gﬁuw%‘ﬁﬁﬂﬂﬁum"’iU@@Twmwm%a 4,400 rpm LT HL281
12417 ansuiAudiuila (supermatant) 1110 utLdud
omnD i -20 asaTaLFoa wWain 1S iuenlaile-
Tulasian waznsaluinszingdinenanue sruitaastiu
PRIRANNIWIEFUITINGT 1 ml Iummwmaaﬂﬁussq
Wasu18u (Formalin) LT 10% Tushinde (0.9% NaCl)
U50103 9 ml ﬁ'l"L‘iJLL‘*ﬁ"I.’JﬁquQﬁ 4 ssmoaidos (el
amiudszTnndiunid (wuefli3e uazldsladn) laold
Haemacytometer audTnTved Galyean (1989)

\udagn9iion M1 0 uay 4 Taluanasnasle
anlwingarsveimmanss lasivaniduieadilng
uSLIAa (jugular vein) USuth 5 §a8aas wliaasng
damaantdu 2 dau gaud 1 ivlunseafiadoulody
Waaalyd Lﬁ"mﬁu{ﬂw'flugﬂmaawmamﬁwM”umﬁmﬁ:ﬁm
dngla (blood glucose; BG) gaun 2 inlunsaadndd la'la
WRaURTIA 9 Lﬁmﬁu%'nmslugﬂmaﬁ%"uﬁ'mi"umﬁmﬁzﬁ
wigianuiduduvesgiolulasiau (blood urea nitrogen;
BUN) @%ms‘"ﬁ_lmﬁmexﬁﬂ?mmﬂglﬂamﬁ'ﬁ'maa Henry et al.
(1974) uazgisolulasiaulwion (Blood glucose) auiTuas
Tiffany et al. (1972)

a 6 aa
2.4 MIUATIENRNIIOG

o A a & aa a &
idayanmurwldluienzinmeada laslinnzv
A K ' ' a
auLU5UTI% (ANOVA) 1iNaAnANNuaANa1s8IudasnIa
& a A ' ' a' a &
WRA LUTHUMEUANNLANEIITDIANARLVBINTALUUG Lay
3% Duncan’s New Multiple Range test AszauANNLTaN® 95

wWasibud

Y '
3. HANITIVYUALINTHHA

(4 =
3.1 avasznaunviadvasarnimasay

NaMIALATERaNaaUsEnaunstadlua1rnisnaan

'
A

v ¥ lé v ' v 1 U
nlhassune e launnawdasiintes 1 voguwdesian
Ta9 1 HEUNUAIENaRsULan Lo lusdiaunaiugasaini

Mnue wazamsdu wudmgwdosdinges 1 WWakiian

wannusssianouewloflusiiauazdinarilidinguits
' & A & ' 1% a %
8AAY ULAZAIANNTWANNINTY §anzauvaslysanlungn
P s L A A o &
witdosUnnges 1 azwui e IHINRITENAREILLaW L5l
A ' o @y o a & A 0 &
lusfinuazdanarilidvesszaulusfugsdn Sanghudod
B4 1 m”@aﬂ‘lumsmaaaﬁﬁmqmiﬁ'@m&'ﬂ 60 % wazd
seaulus@uneny 7.97 wWasidud iladunaunus1sana
neutaw bl lusiiaunaansngin 2:0.5 uaz 2:1 Jszauldsdn
WiNNU 8.10 kaz 10.60 tWasidud aud1ay suetiale NDF
atlut9 69.07-70.75 1lafifud uazen ADF agjlugai 41.30-
43.71 Wosidud (@13190 1) manasssassdunguidasian
389 1 ﬁqmmw"uaﬁ:@‘fﬂﬂsﬁuﬁmmmuiumﬂﬁm5?'@1'5
GHRGEE LL@is:ﬂ”umaaLﬁaisﬁﬂ”aa%ﬂmm”uga NTaNRITREY
Aa AA & = a o A ' °
aflgunwddlefidudlsduluszauimanzaudanisriinm
A A6 A a a v &
pasfunIimelunizimnizzun Sadunidlunssiwzuesdal
¥ X ¥ 4. - L
WwpLdasnudaInsldsauluainisneonuludsuialidinin
7 wWasidud netnaldfanssudns 9 lunsdesbiolelu
p11InEII i unTdsiwanfidanidaly (Cellulolytic
bacterial) 813135 d L RiuAansIN Y ldad 198U ANTA N
(Hennessy, 1980) szauwaslus@unlungmdaifnsunuans
o A a a & &
gnang Lo lodlusdiandaniuduinaratdunaniainlu
fsananeuanen LLa:ﬁgnﬁ'uﬂ:smﬁl,au"lsnﬂmﬁmmﬂu
faudizney uwazlfluanadszianlusduniamansarinld
a v & ' A o o
Tds@nlulungrwilesazansuisain desanasadny
N3ANEI8Y Jintanawit et al. (2004) WUIN1IARINNFULULIA
o @ o A A 13 A A Y o A
Wl Eaunnainaed TInnordesnusluingulssaasd
. . 4 n lana . o X A et
anwmzweda thasanifialjisennisdoslys@uin Waldin
Q l:l l&’ o 9 a dl v l:l g ) = L
sudssanuaurinlwlysdunazanalaiindu tguifolnu
Somsuk (1987) ladnsnisrinauvediew o lusdiaunn
gnaanaeusulzsaiialdiayninnmassnuindusuo
A a X o A Ao & X
nyaezdlululasiauiNudn 1.55 nsudadaT :nuiduaIait
NaN1TILATIZRANAINT TNV BdLan L lusHiia (Bromelain
activity) luguzaslfanuszanduszsaiddnyiniy 4.44 + 0.40
U/mg protein/min (U = Units i n13vin9nwaadtanlaln
' Aaa ' A 9 . A R
sl jisemsdesaaoedulilaaslng Geaglu
Sarvinnuinlsdu 1 daansudadaaniulysan lwaan 1 wf

Nannil 37 asaniwaldaa 7l pH iy 7



Recent Science and Technology 17(3) 261933 (2025)

Table 1 Chemical composition of Napier Pakchong 1 grass and concentrate feed

Chemical composition (%) Napier Napier': Crude extract 0.5  Napier’: Crude extract 1 Concentrate feed
DM?® 35.13+4.42 22.47+1.81 20.82+3.83 96.36+0.19
Moisture 64.87+4.42 77.53+1.81 79.18+3.83 3.64+0.19
Ash 10.60+0.57 10.82+0.64 11.41+0.17 14.06+0.08
EE* 2.32+0.26 1.56+0.06 1.56+0.08 3.07+0.40
CP® 7.97+1.13 8.10+0.83 10.60+2.24 17.93+0.40
NDF® 69.07+0.28 69.26+0.34 70.75x0.57 -

ADF’ 41.30+1.45 43.71+0.30 43.42+0.97 -

' Napier Pakchong 1 grass 2 : bromelain enzyme crude extract 0.5, 2 Napier Pakchong 1 grass 2 : bromelain enzyme crude extract 1,

3 Dry matter, # Ether extract, ° Crude protein © Neutral detergent fiber 7 Acid detergent fiber
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Table 2 Dry matter intake (DMI) protein intake and DM digestibility of meat goat fed with different feeding groups

Item Group P-value
group 1 group 2 group 3

Dry matter intake

(g/day)
Napier Pakchong 1 538.66+137.43 444.91+£97.09 328.26+93.14 0.1445
Concentrate feed 423.98+0.00 423.98+0.00 423.98+0.00 -
Total 962.64+£137.43 868.89+97.09 725.25+93.14 0.1445

Dry matter intake

(%BW)
Napier Pakchong 1 2.94+0.55% 2.42+0.49% 1.78+0.42° 0.0497
Concentrate feed 2.35+0.20 2.31+0.08 2.32+0.12 -
Total 5.2940.39° 4.73+0.47%° 4.09+0.30° 0.0267

Crude protein intake

(g/day)
Napier Pakchong 1 42.93+10.95 36.04+7.86 34.80+9.87 0.5697
Concentrate feed 76.02+0.00 76.02+0.00 76.02+0.00 -
Total 118.95+10.95 112.06+7.86 110.82+9.87 0.5697

Feed conversion ratio
Napier Pakchong 1 6.04+1.44 6.24+1.88 4.31+0.11 0.2414
Concentrate feed 4.78+0.36 5.89+0.94 5.9542.03 0.5082
Total 5.41+0.73 6.07+1.35 5.13+1.06 0.5755

Digestible dry matter (%) 52.05+0.50% 46.44+2.66° 48.67+2.36% 0.0433

ab Mean values within a row indicated with different superscripts are significantly different (P < 0.05.)
Table 3 Body weight and average daily weight gain of meat goat fed with different feeding groups
Item Group P-value
group 1 group 2 group 3

Initial weight 14.41+1.37 14.93+0.93 14.79+0.45 0.9096
(kg/head)

Final weight 22.43+1.78 21.51+1.41 21.68+1.92 0.7938
(kg/head)

Body weight gain 8.01+0.62 6.58+0.99 6.89+2.11 0.4623
(kg/head)

Average daily weight gain 89.0416.87 73.11+£10.98 76.59+23.43 0.4643

(g/head/day)
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Table 4 Blood urea nitrogen and blood glucose of meat goat fed with different feeding groups

Item Group P-value
(mg/dl) group 1 group 2 group 3
Blood urea nitrogen
0 h-pre feeding 9.8310.75 8.47+0.78 11.47+2.97 0.2113
4 h-post feeding 12.00+0.82 9.47+1.23 13.83+2.91 0.0771
Blood glucose
0 h-pre feeding 48.00+4.36 45.67+2.08 42.33+5.86 0.3478
4 h-post feeding 52.33+1.15 55.00+4.58 52.338.02 0.7893
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Table 5 Ammonia nitrogen
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concentration and microbial populations in rumen fluid of meat goat fed with different feeding groups

Item Group P-value
group 1 group 2 group 3

NH4-N (mg/dl)

0 h-pre feeding 9.53+3.30 8.57+2.86 7.62+1.65 0.7014

4 h-post feeding 18.57+2.01 14.29+4.04 11.43+4.04 0.2679
Total bacteria (x 107 cell/ml)

0 h-pre feeding 2.12+0.05 2.12+0.08 2.11£0.08 0.8639

4 h-post feeding 1.89£0.08° 2.0910.10% 1.8620.08° 0.0008
Total protozoa (x 10* cell/ml)

0 h-pre feeding 1.20£0.10 1.20+0.06 1.25£0.10 04211

4 h-post feeding 1.14£0.12° 1.15£0.14° 1.36+0.167 0.0275

ab Mean values within a row indicated with different superscripts are significantly different (P < 0.05).
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Table 6 Rumen pH, acetic acid, propionic acid and butyric acid concentration in rumen fluid of meat goat fed with different feeding groups

Item Group P-value
group 1 group 2 group 3

Ruminal (pH)

0 h-pre feeding 5.9040.13° 5.37+0.14° 5.38+0.16° 0.0067

4 h-post feeding 5.60+0.26 4.9810.24 6.1340.85 0.0983
Acetate (%)

0 h-pre feeding 75.77+2.42° 77.77+1.39° 81.96+1.03? 0.0120

4 h-post feeding 73.51£5.07 74.50+1.32 72.85+3.10 0.8509
Propionate (%)

0 h-pre feeding 11.51+0.33° 11.46+0.69° 8.880.50° 0.0012

4 h-post feeding 14.77+3.12 16.65+2.51 16.28+1.24 0.6260
Butyrate (%)

0 h-pre feeding 7.30+1.13 7.48+0.20 6.08+0.20 0.0850

4 h-post feeding 9.28+3.53 6.98+1.00 7.65+1.82 0.5099
Acetate : Propionate

0 h-pre feeding 6.59+0.36° 6.81+0.50° 9.2640.62° 0.0011

4 h-post feeding 5.19+1.52 4.55+0.70 4.49+0.33 0.6441

ab Mean values within a row indicated with different superscripts are significantly different (P < 0.05)
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