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Effects of amaranth (Amaranthus spinosus L.) meal quality improvement on

growth performances, carcass characteristic and meat quality of native Lath pigs
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ABSTRACT: The aims of this study were to determine the effects of Amaranth (Amaranthus spinosus
L.) meal quality improvement by exogenous fibrolytic enzyme supplementation or fermentation process
on growth performances of native Lath pigs. A total of 32 castrated male native Moo Lath pigs (around
60-days old; initial body weight 9.04 + 0.99 kg) were randomly allotted to 4 dictary treatments (4
replicate pens of 2 pigs per pen) in Completely Randomized Design (CRD). Four dietary treatments
were T1: Basal diet (Control group), T2: Replacement soybean meal with amaranth meal 20%, T3:
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Replacement soybean meal with amaranth meal 20% plus Hostazym® X Enzyme 0.01 % (w/w) and
T4: Replacement soybean meal with amaranth meal silage 20%. All dietary group were calculated with
17 % crude protein and 3,100 kcal ME/kg. The results found that growth performance of Lath pigs
fed with diet supplementation with amaranth meal replacement soybean meal plus enzyme and diet
with amaranth meal silage 20% was higher than Lath pigs fed with control diet and diet with amaranth
meal 20% (P<0.01) while feed intake were not significantly different among treatments (P>0.05). In
addition, supplementation amaranth meal with enzymes and fermented amaranth meal also affects to

increase warm carcass percentage, loin eye area and water holding capacity of meat (P <0.01).
Keywords: amaranth meal, fibrolytic enzyme, fermentation process and Lath pigs

UnNU

gnaviugan (Lath) Hugnsiudlesd
wulilwaniunnamilewaznialivaslseme
a1 (Soukanh et al., 2012) T9qNINBLHBIALH
AnmnuziAwanIzioae mmmmml,muiml,l,m
muwuﬂmiummwm”tmaummmmmwrmLmvu
mm%umum‘l}m ALY, 2549; Phengsavanh
et al, 2010) dalutlszinAaniiugnsiuiilesd
UNLMEATYNINABNTAN T AL UNEATNS
lwantuun LummnaﬂiwummL‘]Jumemm@
T1)shiu LL@uLﬂummmmﬂmw‘lﬂummqmmm
Lmﬁlummmwmnummﬂummmqmumw
mmmim‘imLu@qmwmmmq@qm 65
\wafifus (Phengsavanh et al., 2010)

m‘lﬁmuuu'}mﬂuwmu@ﬂﬂmm
mmimummNﬁiimmlummu (AR39F,
2557) mi’numﬂmmmﬂmg@q ISouIiphongg
et al (2019) enudn enlansiadiulamaidumin
winutiedilsiusn 21.83 wedidud lufusw
1.66 Wefidud Wl 14.64 wWeiidud ey
NDF 46.18 wefifus fels ADF 22.35

wWeddus uwaslupaifongans 2.05 wlefifus

anusnadniudnlasasligninailudngau
21194N3 I8 Yue and Swn (1982) $18M1U97
nslidnlan 10 weiidudlugreannsiuiing
M lidmsInIsas AU IATeIgNITULNNA Y
aanpfeeiunsdAnmnaey  quu  uazlizidiy
(2541)  Pneed pralEdnTanuitelugns
mmmmmmmm‘lﬂmmu,mvmu 515 1 fifust
IneitlfinasieUszavEnmnnsmdn mssiun
Tanlusziugelutaanaendasszaziaanaesgns
YA AR ANITOULNTLARUAZ AL ININTIAR

a9 Eﬁmmmuuw,ﬂummm%wq mewum’m
mmia’Lumﬂmﬁi”Tmiﬁmmqmmmumum@“lﬂ
z\;qmt,@ymmmmuvlfumuqq ATUN TN ADLAT
nalnguzuaznisllsyladlivednlanson
nadsuAreeuladdenitialanaznszuaunisg
winavilunuwinielunisdiudgsnmuninaasin
Taunnstinunlg Lﬂmmmﬂummmnmuiu
imummmﬂm
f;mnﬂa‘vmﬂmm‘uma‘mnwﬂumm
Lwaﬂnmmmmmﬂmmiw (Amaranthus
spinosus L.) ‘vmmiﬂipﬁ?mmmwimmmﬁm
fogtauldddesitielavsansudinse
tlsz@AnsninnisesuALTauaANHUTaINUaY
ANINUFIIARADATZLTLIAIUBIGNIYL

A8NFANE

ARNINAADILAZNIFTINUNUNITNARD
lignaviugaameinen angilszunn
60 Ju  uwninlaeady 9.04 + 0.99 Alaniu
U 32 /9 Tnauseaniili 4 ngu v ay 4 41 ]
ATNLNUNITNARBILLUGNDE19aNY Tl
(Completely Randomized Design: CRD) 1ngl
wiazdnisenaufongnaanuau 2 daaeenielu
ponipgaiy  lulsaBauuuudla  Tseisaugns
NAADT Inandundnssuuazt ldinnawile
a1s1snuigUsransd nedssnauans sinnsgu
qnstuusiazmisemaaesliliiuamnsugluuy
fin4 2) 1iud ndad 1 (T1) awnsmauau (lailings
1°mnimﬂummmma‘) ﬂmm 2 (T2) @19W13NU
mu‘wumimmLmumnmma@qmmnimmmq
UATaEAT 20 NANT 3 (T3) a1mNIRUgIUNANIe
nauunIniowaesfaainlanuisunsatas 20



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

me?sjﬁqm@yisﬂﬂ (0.01%, wiw) mﬁuﬁ 4 (T4)
2IMTNUFIUNNINAWNUNINEUMABIRLEEN
Tnwmdnuiisuntesaz 20 niswizemdniauuis
UARNXATIR4 Souliphong et al. (2019) aazlé
Antanuieuaiulilunuissetiunssneugns
awnInaaedlunguil 2 warernsnaaedly
nqun 3 e danlanudisunannaImage
ngud 2 wuiludngaulunislszneugnsenmns
Tnefinmadinfeeulsd Hostazym® X Enzyme
senaumieianlsd xylanase cellulase uae
amylase U31754 0.01% (w/w) @91n13Lsiaesdn
Ta3msinaN3A5994 Souliphong et al. (2019) uaz
mmimwmwmmmwmnuiﬂmlumummm
LWﬂuﬁuqﬂ@Vﬂfauammmﬂunmumiwmmw
4 sl

NIN131U92NaUEATAINIITNAADIAN
uHunInaaes InainisAuanlnauridlssay
Tshudenay 17 svsundsaundsslamily
3,138 war 3,054 kcal ME/Kkg 1%2391?@’]%’1?
nARRIgNIITETIAN-{U  uazAruaIninTusliin
sesulambonns 15 sdumasnuiiidleslond
15 3,169 uaz 3,100 kecal ME/kg lugnsaivns
naaasgnIsveziu-ql  lnagnaazliiueiwng
ATNLEUNTNARRULLIFNA WA 2 ASeAe
1287 7:00 - 8:00 W. WAL 16:00-17:00 1. 1113
faiwingnsvne 2 dilanvt Taefivuaaineu
¥ rauntslieng desauiaszasndinmin
\waelszin 45 Alanin Weduganimaand
nnsgugnItnay 1 fa sangnauinuay 16
5 mﬂiqvgﬂﬁﬁmﬁﬂmﬁmﬁﬂwmm’mmz
AN iide  Taevinnisenaiunsiaunisrugs
Lﬁmia\im 24 smim uazinNsnrausinlaisn
91 2 ol fafmuumLuumﬁ?mmmmvmmm
1INANTEYRY Aoty (2547) mﬂmimmmim
u’muﬂLW@I‘HI‘HHW‘J”JLﬂﬁ"]:ﬁﬁ‘ﬂ@ﬁ;{@ﬁl@iﬂ

mﬂﬁmmﬁmmvﬁﬁ@m
uuwnumuﬂammmum@wmm LAy
mmuunamwmmwnj 14 au/ma ﬂumummmi
NAGES ANV ANNTeAY n‘E@mm/
F) LL@yxﬁﬁ]iﬁﬂﬁ?L@qﬁ‘ﬂ;LaUIm (Alanfa/da/du)
dusinuininilBunneinisnldignsivuay

349

BINITUADANNNINUAADANITNARDY AU
A Er Ve L e I @T@ﬂ?N/ﬁTq/qu) LazamIN
nalasuenualluinuings (Feed
conversion ratio, FCR)
VINNNIANHIANEIUZENT 289910 AN
aal o & v 1 & o Aaa &
70199 ANTAU (2546) 1aun WwindTas 1
wintngu wlefidusmin AnuennTn A

o o o = a ¥ o A o
Mm*’um”lm;m@uum NNUEFAAUEAY WAy
Lﬂaﬁ?r‘ﬁum’%umyﬁhﬂ VAN WANTNNLAD

Winn1sfaleniugausesnauiiladuuenun
Anrziguunwile 16un Ad dn pH Anegey
@erhannisutidiy Annsgoyidarinainnig
9gn uazAIN9RneaNTIAdUIaLLe

MsATIERIaNANNETA
ﬁn@m‘vﬂmmLﬁﬂumwmwumnmq
SRR YT g Aariy BaeiE
Arazirnuulslsuresdiayalag Analysis of
Variance (ANOVA) ANNWHUNNTNARDILLILIEN
anysal  (CRD)  wazufsumsuaadning
Duncan’s New Multiple Range Tests (Steel et
al., 1997) NILAUAINLTRNUN 95 1o Fifus

NALAZIANTTINANITANE

sz@nsniwnisiasaauls
fayasrAnsninnisiasayiiuinges
gnavugaailifuenmslugluuusing uanal
T Table 1 Senudnwingading dwinsad
LN fé”mﬂmm?m@uimaawiﬁu UAZERT
mﬂﬂaﬁummimumuuﬂmm@mﬂﬂun@w
3 uaz 4 mﬂivammwwﬂﬂqmﬂﬂuﬂ@mmm
A1 uay 2 faﬂwuuﬂmﬂ@mmmm (P<0.01)
atelafiny nnaensinulfiaesgnangud
1,2, 3 uay 4 Wi 0.97, 0.96, 0.93 uay 0.97
AlanFwsadu  aauaay  wnnguliiiaong
wANENAUNNANR (P>0.05)
@mw”lmum‘immmmmuL@u”lﬁﬂmmw
mnimwmwLmﬂummwmmmmmmm
m@mmlLmu‘lﬁmmu@mmmmﬂ@ﬂummﬂﬂu
\WeAndInguALAL Lmyﬂ@w‘lmﬂ‘l}umm
pthaiien Seannniadnenaes Ugnusd uay



350

ALY (2555)
naelan  LASWLANIALNEUG N NT AL
10%  TwemsgnedrdagUisigneiuliiinanse
nusedRsNETYALIRLALERI NI AT
awnadluthmingy wananil Kenneth etal.

(2010) €1997897U90 mmmi%mﬁwﬁmﬁm?ii

dqutlsznavvesamnsgnayuline 20% visil
Lu’ﬂ\i@ﬂﬂﬂﬂi‘wmﬂLﬂuﬂﬂiﬂiuﬂﬁ‘\‘iﬂMﬂ’WW‘ﬂﬂd
ammummmmwumﬂiﬂm TINTLLIUNNT
ummmmnmmaumwuﬂuimummL@u”lﬁnu

de ey o o e e
nunslEveudnlugnaguiug

WANERT 47 aUUNAE 2 : (2562)

aanutesaneanevsludngan  viseiia
mﬂmm@um‘fﬂfﬁmmmmnwmmﬂmm@ﬂ
LsﬁzmimLLﬂ”ﬂwﬁuvLaLmimlquuL@n@Lzmm e
Wiuunsmdanuuazasnalagussieis
(volatile fatty acids, VFAs) (Chiba et al., 2005)
Autaeiinilsz@naninnistesuaznisgadu s
A1 uaznisidssieulmdlue1vnsin 1HRnn sl
dszlaadainlngus TudmgAue 119 dn s
UssAvan RN uEae U (Kim et al.,
2003)

Table 1 Effect of different Amaranth meal treatments in diets on performance of Lath pigs.

Dietary treatment

ltem 1 T 3 T4 SEM P-value
Initial weight, kg 8.75 8.31 9.81 9.31 0.278 0.26
Final weight, kg 48.87° 46.75° 55.12° 51.78° 1.202 <0.01
Weight gain, kg 40.12° 38.44° 45.31° 47.06° 1.026 <0.01
ADG, kg/h/d 0.26° 0.25" 0.29° 0.30° 0.007 <0.01
FCR 6.56° 6.33° 5.45° 3.34° 0.153 <0.01
FI, kg/h/d 0.97 0.96 0.93 0.97 0.030 0.98

Note: T1: Basal diet (Control group), T2: Replacement soybean meal with amaranth meal 20%, T3: Replacement

soybean meal with amaranth meal 20% plus enzyme 0.01 % (w/w) and T4: Replacement soybean meal with
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Table 2 Effect of different amaranth meal treatments in diets on carcass characteristics of Lath Pigs.

Dietary treatment

ltem - - 3 T4 SEM P-value
Slaughtered weight, kg 54.25 52.75 52.45 51.37 0.723 0.760
Carcass weight, kg 27.12 26.75 27.50 27.87 0.361 0.760
Carcass percentage, % 50.00° 50.69 52.42° 54.25° 0.000 0.001
Carcass length, cm 55.37 54.75 55.50 55.00 0.515 0.964
Back fat depth, cm 3.17 3.07 3.02 3.12 0.050 0.789
Loin eye area, cm’ 20.11° 19.56" 22.06° 22.79° 0.368 <0.001

Note: T1: Basal diet (Control group), T2: Replacement soybean meal with amaranth meal 20%, T3: Replacement

soybean meal with amaranth meal 20% plus enzyme 0.01 % (w/w) and T4: Replacement soybean meal with

amaranth meal silage 20%

2" Means within a row with no common superscripts are significantly different (p<0.05).
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Table 3 Effect of different amaranth meal dietary treatments in diets on meat quality of Lath pigs

ltem Dietary treatment SEM P-value
T1 T2 T3 T4
Lightness (L"), 75.81 78.51 80.42 75.53 1.941 0.818
Redness (%) 26.86 26.59 26.45 25.25 0.985 0.954
Yellowness (b*), 7.35 7.80 7.47 8.18 0.413 0.916
Lightness (L"), 80.36 83.39 81.95 79.65 1.295 0.781
Redness (a"),,, 28.05 22.44 23.41 25.17 1.478 0.601
Yellowness (b*), 9.23 8.13 8.08 8.15 0.469 0.822
Drip loss (%) 5.47° 5.46° 457" 4.34° 0.139 <0.001
Cooking loss (%) 11.44 11.91 11.51 11.07 0.137 0.197
TBARS (D0) 0.015 0.024 0.040 0.021 0.004 0.214
TBARS (D4) 0.043 0.085 0.086 0.084 0.010 0.437
TBARS (D7) 0.066 0.098 0.100 0.066 0.012 0.668

Note: T1: Basal diet (Control group), T2: Replacement soybean meal with amaranth meal 20%, T3: Replacement

soybean meal with amaranth meal 20% plus enzyme 0.01 % (w/w) and T4: Replacement soybean meal with
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