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Nutrient Chemical Composition and Effect of Replacing Either Fermented
Corn Grain or Fermented Napier Grass in Commercial Diet for Royal Project
Black Pig
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Abstract

The experiment aims to study the effect of replacing either fermented corn grain or
fermented Napier grass in a commercial diet for Royal Project Black pig on production
performance and carcass quality. Corn grain plus 30% water, 1% molasses and 1% salt were
fermented in anaerobic conditions for 14 days (FC). Napier grass was fermented in the same
condition without adding water for 21 days (FN). It was found that FC contained lactic acid
bacteria (LAB) 31.0x10° cfu/e on DM basis with 8.40% CP, 3.24% CF and 5.95% EE, while FN
had LAB 32.2x10° cfu/g, 10.60% CP, 26.88% CF and 3.85% EE. The calculated energy values
from the chemical composition of FC and FN were 3.707 vs. 2.680 kcal ME/g DM. FC and FN
were mixed in the diets fed to Royal Project black pigs composed of 15 males and 15 females
which were allotted to 5 treatments (T) of 3 replicates. During 15-30 kg, the feed contained
16% CP, while during 30-60 kg. It contained 14% CP. All diets had no less than 3.0 kcal ME/g.
Pigs in T1 (control group) were fed with commercial pelletized feed (basal diet), while in the
other treatments, the basal diet was replaced on air dry basis with 20 and 40% of FC (T2, T3)
or 20 and 40% of FN (T4, T5). The results showed that ADG and FCR of pigs in T2-T5 were
significantly worse than T1 (P<0.05). They also needed a longer time to reach the market
weight (P<0.05). FCG of both levels of FC and 40% FN were significantly lower than T1. Even
though FCG of 20% FN was not different from FCG in T1. FCG needed 18 days longer raising
time (P<0.05). Both fermented products decreased backfat thickness and increased lean
meat percentage especially in the case of FN. Therefore, the use of local products, i.e. com
grain or Napier grass fermented in an easy process tends to have some advantages, especially
in carcass quality and reducing FCG.

Keywords: fermented corn grain, fermented Napier grass, nutrient chemical composition,

production performance, Royal Project black pig
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fides Inslangmedosiinuauiulsysh manisnisandlddevieandunumadesns Ju
Anudndu 1wy msandunuAtesdeanigedia 60-70% vosfunuitavan iuwummied
tnidoneremningiueialeig vieftusinasnnluiufivmandudunidugrsenmsdn s
wdwanaildiglunsauddld Tghurdefifdneamamiviuiiglaeill wu wiadnlne uas
vguules dadutngAvemsdniiuaulalumsiuldiduemsans iesndufiviosdud
wnensnsmlading 1A uarlinaAnidnvuzinenls

wéndlwaiinmAmislagug (% air dry basis) fail anudu 7.65, Wiy 9.80, utls
73.83, Tuiiu 4.5, 1ole 2.60 warndsnulduselemnils 375 kcal/100 g (Abiose & Ikujenlola, 2014)
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wazvidlefhilusedusi atedaiitgmiFesamtugddutasiuggiiuifier mnnunansiinisdnnis
Liwingay eradnienasansiivesrlafiondu (aflatoxin) Mduduasesedn’ wagdildgm
Gesuvastwihanewdaldiedndae (Kunan, 2017) dmsungiudosinuasnsldsureuiugain
mienuvessglinilulgnueenaiieldiuesdniiu wui ednileny 45 Yu Fefiauge
Usanad 1 ms aeosdusznaumslnvg (% air dry basis) #ail Taquis 16.9, Wy 11.9, lusfu
3.9, mslulawnsaiiavanetnlé 42.7 wazidole 30.7 (Shinoda et al. 2000) azuiulein euudesd
WWelogann Ssdrnilugjeglusy hemicellulose dudedrnlunisgosls WomlUlfduomnsdn
nsTERe? Tisneauin Fansusih (fermentation process) Taelidolodeslfifiuduiiofiouiu
fmgauitliviin Reilidlesarnlunszuaunisuingaerldfieiidnuasdeujuuniu deromsges
dnifsmunsodondelelfifintu (Seare et al. 2016) lWuAsaiu Len (2008) s1ga1uin dniftlésy
nelmdnazdinisgeslaunninnislivgan

nmsduaatnlnauaayug wulesumdnluaninlieniea (anaerobic condition) 2y
\Aneduridindnnsauanin daazndnnsauaninuazrlesin viliemnsdanmidunse Fetheiiuds
nsesaivinvend estuaruuaiiidoi vl iAnnnsiiids (Kung et al. 2003; Schntirer &
Magnusson, 2005;) ag g INd Aa15n 8m 1U3 d uNT§ LU 23-butadione, reuterin
(3-hydroxypropionaldehyde), acetaldehyde, hydrogen peroxide, hydroxyl radical, peptides
7139 proteins L% W bacteriocins (Cleveland et al. 2001; Schnurer & Magnusson, 2005) AL g9
tlidelodeslfifutudoiouiuingiuililiviin (Seare et al. (2016) SnviadsdiuFunlusiu
a9ty (Kuikui et al. 2017) luansfisisauin ansyy wazansanilédunguudendnluomns
annsalfidoleliidulsslondlfiiuiy TavhinelmAauaidesonistosls ansiaunwiia uasd
Uisﬁmﬁmwmiﬁuﬁuiﬁsﬁuﬁw d40nAa03AU Department of Livestock Development (2017)
891U ansiusssuiinisgesdelelffningnstugnanisd fanunudelsageanunsn
USusdnfuanmuanden wardaninetnialad nita Vasupen et al. (2013) siesuinmislingh
nifnilsedu 5-150% nawmiluomsdiiosuidssansaeiugiuiies (fugnsslaw) liffnaidesie
aussnnIwAINAR (Masydule Shawaminin viie FCR WAZAUNUAIDINIS) ¥4 Danielsen
et al. (1999) ea1uin gnsdldFuvamiinddnnnsdeslfnnningnsiilésungan

yadflassnmvalddanasulvinunsnaiosansfidvudindan Sadugnsgnaaussring
fufidounss - Rudlomansuiusgioa-museiu lnefgaduluduninadgivlngs faw
NuNIUA AN INLING D Nuselsa 1A Bed1e uazausnldermsf TamnineldAnenas
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ABnsinen
wisoaniu 2 nnaaes Kell
nsnaaedil 1 Anwiauamslaruzvesdntrlnauaviin uasng e

Tt inauanauniniinia 1% inde 1% wazih 30% agniedlmdnitu inluanin
Liflornie uaan 14 Yu druvgiudesdaiiony 45 fu thuuduiu aune 2-3 wuRansde
wesviu wanfunnina 19 inde 1% agnliidniu viinune 21 Ju Weasuimuaengwsin
ﬁﬁmqﬁwﬁgaaawﬁmmi’mmwmﬁuﬂw—mq (pH) mﬂ%‘mmqﬁuw%’éﬁ'wﬁmmmLLaﬂﬁﬂ (Lactic
bacteria) #3873 spread plate (Fankhauser, 2012) Tngviaiiaay 5 41 wagnTenaAINItnYUE
19833 Proximate Analysis (AO.A.C., 1990) u&thafilalumuiuaindsudesls (DF) ALANT
DE =949 + [(0.789 x GE) - (43 x %Ash) - (41 x %NDF)]; (NRC, 1998) waga 1wa $41un1514
Usglewl (ME) eans ME = DE x [1.012 - (0.0019 x %CP)J; (NRC, 1998)
namaaasii 2 mslfudadrinauanin wesvguudeimindudiunasluomsgnstisimin
15-60 Alansu

Tansslassnmanasiitiniingiade 15 nn. F1u 30 0] L‘LJuLWﬂm 15 ¢ waztnendle
15 ¢ LL'U'qqﬂiLwiasLWﬁaaﬂimﬁqmﬂu 5 ﬂqw] 8y 3 sme] az 2 fin (mwmym/szﬂ) ?jﬂiWﬂaﬁNLLﬁlau
sudsdlurenyusuuldosiiuruinnonay 1.5 x 2 s G 15 Aendoseglaadounuuiln gns
Tugasdwidn 15-30 nn. Wewnsfiilusiu 16% daudastmiin 30-60 nn. Iensdidlusiu 14%
pwnsvadetszey § ME laitfosndt 3.0 keal/g ansusazngudulldzuemnass dail

naudl 1 nguauau Id3uemnsdnsagumanisiaiiauie
Nt 2 wandmlwauansinunuiiensaauausedy 20% (air dry basis)
naudl 3 wantnlwauavdinunuiiensaauALsEdy 40% (air dry basis)
ﬂa'mﬁ i wzﬁﬂLuL"fJsJi‘MﬁmmuﬁmmimUﬂmzﬁu 20% (air dry basis)
nauit 5 vigiudesusinunuiiennsaunusedu 40% (air dry basis)
duusznauuazauAmNlaTUsTeNEITEIIIINADI 2 Srey A tniingns 15-30 way
30-60 nn. wandlilu Table 1 wag 2 auddy

ansyninldsuihiiavenauazemmeaetediadiud (ad libitum) Tnelemstuas 2 ass
finan 8.00 uay 17.00 u.

Uuwﬂmamaﬂiumm*ﬂmmmsammuiwmuwmu drunbningansuazemsiignsiu
maauwmmaaﬂsummﬂm 30 waw 60 nn. Tufinszezanaidssgnaniusiiuduaudaeia
thwindamuinasisisue dsinaemisiituuasdmindfiuandasasuanimn (feed
conversion ratio, FCR) ﬁunummmim'mfmﬁﬂﬁuﬂ'u (Feed cost per gain, FCG) kagdnsinIg
WiAulnsoTuade (Average daily gain; ADG)

Lﬁaqﬂil,wiazﬂfjmﬁﬁmﬁﬂﬁaﬁﬂ 60 nn. vn1sduansnauas 2 69 (Tuwnea] wazvinede
0819a2619N 3 97) WTIUMaTR oA NWIAMAINEN Imaﬂuﬁn%a&aﬁmﬁﬂ AsAInnauT LAY
thuitingin Arue1aen Fr¥nanainnszgndlassdusniidnfunszgndumda (anterior edge of the
rib near the vertebral column) 5%}@‘1/1‘133?1@‘0@&?153@ﬂﬁzIWﬂ‘UENGlﬂﬂ (anterior of the aitch bone)
wazthwrinuiiouns Tnevhnisuonieuninufsfnnnuees Bray (1963) il Useneudeiiediun
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& (ham) dunds (loin) lnd (boston butt) wazduvimein (picnic shoulder) 11a 4 dausAnIL3s
989 American Meat Science Association (1967) 9nntiusuanduafesazvesimiingn Tufin
Aenuvunlusiudunds Tngldnesidosiaudahumeaadenn 3 9a fe nszgndlasedusn
nszandlasslianiing warnszgndundstiulen (lumbar vertebra) fagatie
miﬁm«ﬂﬂ%ﬁﬁiﬁmuﬂﬁﬁﬁmm’m’mﬂmgmiumimiaLLaﬂWiLgﬂqﬁmﬁLLaﬂ%ﬁmiLﬁEmu
MONLIFEns (Finens) AuznEnTAEns urIngaeleslml (aanzideou AG05002/2565)

N1SAATIZANINEDR

UNUDYAANTTNNNNTNAALATAMNINYINVDIANT U1AATIEVIAIANULUTUTIU (Analysis
of variance; ANOVA) lngldununisnaassiuudunaon aziUTeuiiounnuwnneessninmsy
#18 Duncan’s new multiple range test mmﬁliz‘ql’ﬁmﬂ Steel etal. (1997) laglalusunsu
d1593Umeadif (R Studio)

Table 1 Feed formulation and nutrient compositions of experimental pig diet during 15-30

ke of bodyweight (air dry basis).

Fermented corn grain  Fermented Napier grass Commercial feed

Item

20% 40% 20% 40% (Control group)
Ingredients:
Commercial feed 74.85 50.21 67.89 38.19 100.00
Soybean meal (44% CP) 5.15 9.79 - - -
Full fat soybean (38% CP) - - 8.20 14.71 -
Palm oil - - 391 7.10 -
Fermented corn grain 20.00 40.00 - - :
Fermented Napier grass - - 20.00 40.00 -
Total 100.00 100.00 100.00 100.00 100.00

Calculated chemical composition (% air dry basis)

Crude protein 16.00 16.00 16.00 16.00 16.00
Crude fiber 6.25 5.50 10.54 14.08 7.00
ME (kcal/kg) 3,123 3,260 3,000 3,000 3,000
Feed price (THB/kg)" 14.62 12.92 13.20 10.11 16.33

Y Ingredients cost (THB/ kg air dry): Soybean meal 12.71, Full fat soybean 17.00, Palm oil 12.00, Fermented
corn grain 8.70 and Fermented Napier grass 0.45.
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Table 2 Feed formulation and nutrient compositions of experimental pig diet during 30-60

ke of body weight (air dry basis).

Fermented corn grain Fermented Napier grass Commercial feed

ltem

20% 40% 20% a0  (Controlgroup)
Ingredients:
Commercial feed 76.40 53.05 69.81 41.52 100.00
Soybean meal (44% CP) 3.60 6.95 - - -
Full fat soybean (38% CP) - - 5.79 10.50 -
Palm oil - - 4.40 7.98 -
Fermented corn grain 20.00 40.00 - - -
Fermented Napier grass - - 20.00 40.00 -
total 100.00 100.00 100.00 100.00 100.00
Calculated chemical composition (% air dry basis)
Crude protein 14.00 14.00 14.00 14.00 14.00
Crude fiber 5.93 5.50 10.55 14.18 7.00
ME (kcal/kg) 3,081 3,163 3,001 3,003 3,000
Feed price (THB/kg)” 14.42 12.85 12.21 9.39 16.00

Y Ingredients cost (THB/ kg air dry): Soybean meal 12.71, Full fat soybean 17.00, Palm oil 12.00, Fermented
corn grain 8.70 and Fermented Napier grass 0.45.

Nan1sANeILazIaNsal

nsnaaedil 1 Audvnalavuzvesdndnlnausminuas e iudes

ndoyalu Table 3 wuin wandlnauaninduszezian 14 Ju deringuits 64.22%
FaflelndiAesfiunisnuaes Silva et al. (2018) Aldfsaanuin ferinquits 64.26% msiiinguits
Youudadlnandniiairininudadnlnauieisiesulag NRC (1998; 64.22 uay 88.31%)
osnanmaiisnit 30% wagnnthae 1% Gamnihmadidiiearduegiis 25% (NRC., 1998)
duAlnvurduisuluiesazvesinguis (% DM) kel Tsiu 1Bele lustu 161 NFE wag NDF
WU 8.40, 3.24, 5.95, 2.61, 79.93 uay 12.45 AUy nsvsinantalnadimanzaunssin
Hunalidesnit 14 Fu Faagldnannd fe Lifidos Induven I pH 4.32 Fsogluinnusivesiie
wiinAuAMA (Guo et al., 2013) mnwdadnlnauandindananldlinun Aanunsaddesliminuu
Twdu 21 ufo 28 Tuld dugdunIgndansauwandn (LAB) wudn d371u3u 31.0x10° cfu/g DM
dwdunauudosning 21 fu nuin fusunaiaquisganiisiesnuves Gunha et al. (2015)
wantos (19.52 vs 16.90%) V?ﬂﬁﬁﬁ]’]ﬁgﬂ”liﬁﬂ 45 Yumileuiu seiermifosnanvanetiate wu
anmgfionnie nswsaivlavesiiy n1slide s ngudesmdndadunsdngu LAB wirfiu
32.2x10° cfu/g DM TngqAunigngu LAB d9revildomsianimdunsn Segedudanis
WwanivlnveadesuazuuaiiedivinlmAnnswiide (Kung et al, 2003; Schnirer & Magnusson,
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2005) warGINAnaNTHaf1uAUNTY LU 2,3-butadione, reuterin (3-hydroxypropionaldehyde),
acetaldehyde, hydrogen peroxide, hydroxyl radical, peptides #3® proteins 14U bacteriocins
(Cleveland et al., 2001; Schntrer & Magnusson, 2005) sasSarelid elodosldAudwile
WisuituTmaAuiilalléviin (Seare et al. (2016) fe 0g13l5f van Winsen et al. (2002) l¢891u
1 Wledndlisueimsusin aziinisdugdunidngu Enterobacteriaceae anas dmiuasdUszney
malasuziteuidudosasvosinguite e Tusfiu 1ele Tufu 11 NFE wag NDF Wiy 10.60,
26.88, 3.85, 10.98, 47.69 uay 43.59 AUEIFU @0AAALITU Seare et al. (2016) AviN 15N
niudefsautunintaa 0.49% finmsagydeTnguitads 32.0 g/kg DM nsuingaglianledusiu
waendauTNgaty duuTinalusiu Bele 1t uasenslulainspiiasanerinfiegetuduiu wie
Fandnuansnegwlditddyd eifisuseninanswiniiong 14 uag 28 Yu Liofiansands
psAUsENOUMAAT M1an1An wazUunugAund Mt uulosimngan asmfndy
nanlitfosndn 21 3u egnslsAniy mnilulludainszmneidsiasdddadeloiolidnd
anunsathldusslevilasae

ﬁiwm’m’jﬁ%mmﬁﬂmmmﬁhaiﬁLﬁaiagﬂéaalﬁLﬁm%uIma Kang et al. (2009) 19518911
1 duvdnguuanfnuuaiiiy (LAB) finasenisviuves ferulic acid esterase \ieAnwinseos
Igvaalnvuglulaangnizing wuii 9dunidlungu LAB reiiulszAnsniwniseoslduas NDF
(P<0.05) wazSselbolodesldifutwilodfisuiuingiuilailaviin (Seare et al, 2016) uazd
Usanailusiiugedu (Kuikui et al, 2017) e

dievhesuszneumslatuzvesudadninauaninuazngiudesnfuiamengn
gogls (DE) wuan iAviniu 3.615 wag 1.583 kcal DE/g DM d@auawasaulguselovdls (ME) 8
ANVINAY 3.586 way 1.570 kcal ME/g DM anudnsiu (Table 3) &saziiuldan A1 ME vodudn
drlnanmindiangsninudndilnalavdnidnidos (3.586 uaz 3.394 kcal/g; NRC, 1998)
Khotchomphu et al. (2012) 51891131 ansiilésumghmsinnaunuemsaniagd 10% dansees
Igweslavuy wiidu 85.21 way 84.2 audnsu lilumnsinsangnsitldsuiissemsaagueeied
tludfny aenrdosiu Vasupen et al. (2013) isauiansfinunghiuiviingsdu 15% duuili
AN1stvedldlusiunenugeniinauatunmdniios (91.48 uaz 90.42%) lngliunnsinsegnad
DEGRGEY

Table 3 Lactic acid bacteria, chemical composition, digestible energy and metabolizable

energy of fermented corn grain and fermented Napier grass.

Fermented Drycorn  Fermented Napier grass”

ftem corn grain’  grain’  Napier grass”

Lactic acid bacteria (cfu/g DM) 31.00 x10° - 32.20 x10° -
oH 4.23 : 3.83 .
DM (%) 64.22 88.31 19.52 16.90

Chemical composition (% of DM)
CP 8.40 8.24 10.60 9.62
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CF 3.24 1.98 26.88 -

EE 5.95 3.48 3.85 1.72

Ash 2.61 1.30 10.98 10.44

NFE 79.93 - 47.69 -

NDF 12.45 - 43.59 64.54
Gross energy (GE, kcal/kg DM) 4,168.67 3,987.00 3,666.67 -
Digestible  energy (DE,  kcal/kg 3,455.00 -
DM)Y 3,615.40 1,582.67
Metabolizable energy (ME, kcal/kg 3,394.00 -
DM)” 3,585.87 1,569.79

Y Analyzed at feed laboratory, Department of Animal and Aquatic Sciences, Faculty of Agriculture,
Chiangmai University.

% NRC (1998)

% Gunha et al. (2015); Napier grass were cut at 45 days of age

Y DE = 949 + [(0.789 x GE) - (43 x %Ash) - (41 x %NDF)]; (NRC, 1998)

% ME = DE x [1.012 - (0.0019 x %CP)]; (NRC, 1998)

nanaaasdl 2 mslfudadnTnausminuaznsiudesuiinduoimsgnsdisimiin 15-60 nn.
wansldwdadninauaninuazng udesninfoussansnmnisuanvesansmlasnis
marslusyazinminga 15-30 uaw 30-60 NN. FININANADANITNARDS (qmﬁfmﬁfﬂ 15-60 nn.)
wanalilu Table 4 Usangi1 A1 ADG waz FCR vasnguudndilnauandnuazva nudeosudn
Tinadesniuadddinandssdsmaauiuniinguaiunu (P<0.05) nafiléil aonndosfumenuves
Moonmanee et al. (2015) fina1231 ansildsuemsdnsaguiien ADG snnninlvermsdnsagy
Sfusindaia LLazmmﬁé’wL%ﬂgﬂﬁ'mﬁ’uﬁwﬁﬂ (P<0.05; 0.70, 0.59 waz 0.48 NA./IURIUAINU)
n1siien ADG anaslunauilldsuiudadlnauansin uagnaudednidniisassseduil o1
ideunannisdeslsvedasusiianaadoanslatuomsiidudelowntu vinlvinsliussTowils
yadlnvuranas WuAeaTu Phochan et al. (1990) fina1iin iletfiungvuan waglunszauanly
gnsevnsansgnraNfusafalifisediu 50-70% vilvinisdesldvesinuuy uaz ADG anas usvag
andunuA1eMsatld Kenneth et al. (2010) navin ansitlsfuemsneruinnniiuniusonis
awhlinnsdenldvedlnsusdesas Hadidosannsdendelsluansivszaninme ogslsia
Tunsneaendeinuinnisldwgadinauamindeaeseiu wasldvg wulesndnszdu 40%
AABNTEEYNIINARBITAT FCG ANningualuauog1efidoddny (63.07-72.25 way 79.58 u1n/
hafndadia 1 nn; P<0.05) Sudunamnansimemisdifuyuiidiniemsdisagunnanisdn
daunquitldvgudesnsingedu 200% usfeddununmandngsninguauauesislifitoddny
(82.83 WA 79.58 U/Anmiingadia 1 nn: P>0.05) ualdnandsmnutiy 18 Yu (74.67 way 56.33
$u; P<0.05) Feazldmiindanuinaeifidanatnld aoandeaiu Yothee et al. (2009) Ais18a1uin
ansfildsunenndrsuasinninsefugdluemsisserinainiaidssgnsaindiuin 30 nn. f
whwiin 100 nn. UIUNIINFUAIUAY 37 U susdiaumnlofudundanas nansmnaesiiuans
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31 msldughmdnfimliieluiesdududiumiesgnsens envlidelialdinsanadluseiu

AUAIAENITAMU WiD1YIEanN15Teo M sdTagUaIniuiisulusiiufigenegvinslnaladng

lngtanzlugieienmsdniunstuunn dmsunsldwmbatiinedaldainnsugnlunufiumdn
Pintuihlunaunueimsdniaguiiaiiseau 20% uaz 40% a1u13nanfuuN1INERaNs (A1 FCG)

adldl usinuasnssesldiandesgnsuutudnduial 8 uaz 11 Ju auddu

Table 4 Production performances of Royal Project black pigs fed diet containing varying level

Of fermented corn grain or fermented Napier grass during 15 - 60 kg BW.

Control  Fermented corn Fermented Napier
P-value SEM
grain grass

Level in diet (%) 20 40 20 40
During 15-30 kg BW
Body weight (kg.)

- Initial 1500 1500 1501 15.17 14.89 094 0.1

- Final 3075 3128  31.39° 30.81°  30.93% 0.04  0.09
ADG (g) 807.83" 659.3d° 598.17°  541.13°  447.89° <001 9.06
Raising time (day) 20.17¢ 2483 26.17° 29.67° 35.17° <0.01 092
Feed intake (kg/day) 2.07° 170> 1.83® 2.00° 1.83%® 0.05  0.09
FCR 2.65° 2.59° 2.93° 3.79° 4.02° <0.01  0.05
FCG (THB/kg BW gain) ~ 41.78°  37.87°  39.91° 48.65° 41.12° <0.01 141
During 30-60 kg BW
Body weight (kg.)

- Initial 30.75°  31.28%°  31.39° 30.81°  30.93% 0.94  0.09

- Final 61.15  61.05  61.05 60.60 60.90 020  0.12
ADG (g) 834.19° 737.15° 739.95° 66556  656.46°  <0.01 0.02
Raising time (day) 36.17°  39.83°  40.67° 45.00°  45.00° <0.01 136
Feed intake (kg/day) 3.033™ 293 317 3.33° 3.27% 0.03  0.05
FCR 3.636°  3.98° 4.29° 4.98° 5.00° <0.01 0.5
FCG 59.15*  57.59°®  54.52° 61.48° 46.75° <0.01 158
During 15-60 kg BW (Overall)
Body weight (kg.)

- Initial 1500 1500  15.01 15.17 14.89 094 0.1
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Fermented corn Fermented Napier
Control P-value SEM
grain grass
Level in diet (%) 20 40 20 40
- Final 61.15 61.05 61.05 60.60 60.90 0.20 0.12
) ) 4 23.2
ADG (g) 816.00° 706.00° 689.33 614.00° 564.67 <0.01 o
Raising time (day) 56.33°  64.67°  67.33° 74.67° 80.00° <001 221
Feed intake (kg/day) 5.00 4.67 5.00 5.33 5.00 0.35 0.10
FCR 6.25° 6.57° 7.26° 8.68° 9.03° <0.01 0.36
b b 61.8
FCG (THB/kg BW gain) 79.58° 72.25 70.64 82.83° 63.07° <0.01
6

3b< Mean values in a row with different superscript letters were significantly different (P<0.05)
ADG = Average daily gain; FCR = Feed conversion ratio; FCG = Feed cost per gain

wavasnsldomanaaesdestiusynousin ieduganismaaesiitiniin 60 nn. uandly
Tu Table 5 Usingin nsliwdatmlnauanin vievgiudesudnnaunuoimsdisaguvisans
seuiau lidmadoroosidudenuazanuenen (P>0.05) uriinasdedndruiouns lasnis
T ngAuviinita 2 viln agldosidudidounaingu luvnefiemumuilutudundsanasosied
toddydodisutunguenuau (P<0.05) Vil oaflawmiionningasemvaaosildvgviin
‘vmLmummiei’wL%ﬁ]gﬂ‘ﬁgaamwﬁuﬁﬂ?mm@iaiaqmﬁmmsmuqm Ao 91nsdusagUuMenIsin
oghaunn WetluiFssansieililaussanmmsudndosninedaidudfn (P<0.05, Table 3)
uardimsavaulastutionnd eg1lsfin nasnmsdnuafsiiudsiu Wallenbeck et al. (2015) 7
seugnsnguilasuemsdisagunaniungmiinuuuduiiesidudenandian Weiieudu
ansnguauANfilssusmsdnsaguiiivsoafien

Table 5 Effects of fermented corn grain and fermented Napier grass on carcass quality of

pigs at 60 kg BW.

Control Fermented corn Fermented Napier P- SEM
grain grass value
Level in diet (%) 20 40 20 40
Carcass percentage 72.33 75.45 71.04 71.33 71.50 0.05 0.60

Lean (% of carcass wt.) 35.96° 35.00°  36.62°  39.38° 38.80° 0.01 0.56
Back fat thickness (inch) 3.67° 3.28° 3.25° 3.25° 3.05° 0.01 0.08
Carcass length (cm.) 83.50 70.50 71.80 71.20 69.30 0.19 2.14

abMean values in a row with different superscript letters were significantly different (P<0.05).
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1h wuh wisdrlnausviindinguits (OM) 64.2% figAuviduannsauaniin 31.0x10° cfu/g uazd
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3.85% of DM muau wiewiudadinlnansin wsenginuleindnluldlugases Tnsunud
a1 sauAnlusEau 20 way 40% yilgnsddnsinisasadule wazUszangamnisldorms
e g liinuesnsdedlinanisaielildiminaunnsidman (hwind 60 nn.) wu
Ju 8-24 fuduiuriaingivuarssdunslivaumuennsdiiagy Inefiderluduamnmeindd
donnsgedu dedu msliingAvlusiesdu slinwdnd1nlne viengrudesivgnliieuuiiufias
wmindensruaumsetieiie annseilulinawuommsdnsasuundnld udinwasnsdoudss
ansuIuty

AnAnssuUsENA
vavounuyailslasiMvaiilaaduayunuanuisy

LONETD19DY
Abiose, S. H. & lkujenlola, A. (2014). Comparison of chemical composition, functional properties and amino
acids composition of quality protein maize and common maize (Zea may L). Journal of Food
Science and Technology. 5(3), 81-89. doi:10.14303/ajfst.2014.024.
American Meat Science Association. 1967. Recommended guides for carcass evaluation and contests.
American Meat Science Association. Chicago, lil.
AOAC. (1990). Official Methods of Analysis of the Association of Official Analytical Chemists. 15th ed.
Washington: Association of Official Analytical Chemists
Bray, R. W. 1963. Quanyitative measures of carcass composition and Qualitative evalution. Symposium on
Feed and Meat Terminology; 54" Meeting of the American. Security Operation Center. Journal
of Animal Science. 22.
Cleveland, J., Montville, T. J.,, Nes, I. F., & Chikindas, M. L. (2001). Bacteriocins: safe, natural antimicrobials for
food preservation. International Journal of Food Microbiology. 71, 1-20.
Danielsen, V., Hansen, L.L., Mgller, F., Bejerholm, C. & Nielsen, S. (1999). Production results and sensory meat
quality of pigs fed different amounts of concentrate and ad lib. Clover grass or clover grass silage.


https://www.cabdirect.org/cabdirect/search/?q=pb%3a%22Washington%2c+DC%2c+USA%3a+Association+of+Official+Analytical+Chemists.%22

King Mongkut’s Agr. J. 2022 : 40 (3) : 302 - 314 313

Proceedings of NJF-seminar No, 303. (pp. 79-86). Ecological Animal Husbandry in the Nordic
Countries.

Department of Livestock Development. (2017). ruam lem suko?n phan meeisan kho?ng krom pasu sat.
Nakon Ratchasima: Provincial Livestock Office.

Fankhauser, D. B. (2012). Pour plate technique  for bacterial  enumeration.
[Online].Available:http://biology.clc.uc.
edu/fankhauser/Labs/Microbiology/Meat_Milk/Pour_Plate.htm.[2012, January 20].

Gunha, T., Powpaisal, I. & Sommart, K. (2015). Itthiphon khotng ‘a_yu tat kepkieo yanepia pa_kchojng nung to?
‘ongprakotp tha_ng khemi khwamsamat nai kan yo? dai phalangnga_n thi chai prayo_t dai lee kan
plotploj keet mithen chak krapho, mak khojng kho nua [Influences of Napier grass [Pennisetum
purpureum x Pennisetum ¢laucum (Pakchong 1) cutting aged on chemical composition,
digestibility, metabolizable energy and enteric methane emissions in beef cattle]. Khon Kaen
Agriculture Journal. 43(3), 565-572.Guo, X. S., Undersander, D. J. & Combs, D. K. (2013). Effect of
lactobacillus inoculants and forage dry matter on the fermentation and aerobic stability of ensiled
mixed-crop tall fescue and meadow fescue. Journal of Dairy Science. 96, 1735-1744. doi:
10.3168/jds.2045-5786.

Kang, T. W., Adesogan, A. T., Kim, S. C and Lee, S. (2009). Effects of an esterase-producing inoculant on
fermentation, aerobic stability, and neutral detergent fiber digestibility of corn silage. Journal of
Dairy Science. 92, 732-738. doi:10.3168/jds.2007-0780.

Kunan, N. (2017). ‘ahan lze kanhai “ahan sat khi-eo‘u_ang [Feed and Feeding of Ruminants]. Udon Thani.
Udon Thani Rajabhat University.

Khotchomphu, N. et al. (2012). Kan chai ya mak thotthaen nai ‘ahan suk toj samatthana kan charoentcepto’
lee kan yo] dai khotng pho_t chana nai suk pthmu_ang [Used grass silage in pig diet on growth
performance and nutrients of digestibility in native pigs]. Khon Kaen Agriculture Journal. 40
(suppl.2,: 507-511.

Kuikui, N.,Yanping, W. & Huili, P. (2017). Natural lactic acid bacteria population and silage fermentation of
whole-crop wheat. Journal of Animal Sciences. 28(8), 1123-32. doi:10.5713/ajas.14.0955.

Kung Jr.,, L., Stokes, M. R. & Lin, C. J. (2003). Silage additives: Review. Journal of Applied Sciences.
doi:10.4236/0japps.2014.45026.

Len, N. T. (2008). Evaluation of Fibrous Feeds for Growing Pigs in Vietnam. Doctoral thesis. Uppsala.
Swedish University of Agricultural Sciences.

Moonmanee, T., Phuak-Charoen, K. & Tangtaweewipat, S. (2015). Kan khat luak Prapprung suk lee kan thot
so}) sut ‘ahan thi mogsom [Integrated Research to Increase Pig Production Efficiency on Highland
Area). Department of Animal and Aquatic Sciences, Faculty of Agriculture, Chiang Mai University.

NRC. (1998). Nutrient Requirements of Swine. 10" ed. Washington D.C.: The National Academy Press.

Phochan, S., Phochan, P. & Rotchanasathit, S. (1990). Kan khun suk dol chai ya_khon sot thotthaen ‘ahankhon
[Utilization of fresh para Grass Replacing concentrate feed for pig fattening]. Journal of Agriculture.
6.1,10-20.

Seare, T. D., Xianjun, Y., Junfeng, L. & Tao, S. (2016). Ensiling characteristics, structural and nonstructural
carbohydrate composition and enzymatic digestibility of Napier grass ensiled with additives.
Bioresource Technology. 211,447-454. doi:10.1016/j.biortech.2016.09.068.

Schnarer, J. & Magnusson, J. (2005). Antifungal lactic acid bacteria as biopreservatives. Trends in Food
Sciences andTechnology. 16,70-78.

Shinoda, M., Kawashima, T., Pholsen, P. & Chuenpreecha, T. (2000). Quality and nutritive value of Napier
grass silage at different growth stages and chopped or unchopped in northeast Thailand.
Retrieved from: http://www.fao.org/3/X8486E/x8486e0z.htm.


http://biology.clc.uc.edu/fankhauser/Labs/Micro
http://biology.clc.uc.edu/fankhauser/Labs/Micro
http://dx.doi.org/10.5713/ajas.14.0955
http://dx.doi.org/10.4236/ojapps.2014.45026
http://www.fao.org/3/X8

314 MIANTNYATWIZIDUNET 2565 : 40 (3) : 302 - 314

Silva, M. R., Jobim, C., Neumann, M. & Osmari, M. P. (2018). Corn grain processing improves chemical
composition and fermentative profile of rehydrated silage. Journal of Animal Sciences. 40(1),
1807-8672 doi:10.4025/actascianimsci.va40i1.42564.

Steel, R.G.D., Torrie, JH. & Dickey, D.A. (1997). Principles and Procedures of Statistics: A Biometrical
Approach. 3" ed. McGraw-Hill Book Co. Inc., New York. 666 p.

Van Winsen et al. (2002). Effect of fermented feed on shedding of Enterobacteriaceae by fattening pigs.
Veterinary Microbiology. 87(3), 267-276. doi:10.1016/50378-1135(02)00066-4.

Vasupen, K., Waongsuthawas, S.,Bureenok, S., Mitchaothai, C. & Yuangklang, C. (2013). Phon khojng kan
thottheen ‘ahan rap suk run duai ya_mak totsamatpha_p kan phalit e kan Yoj dai khojng pho_tchana
nai suk pthmJang [Effect of replacing complete diet for growing pig with grass silage on productive
performance and nutrients digestibility of native pigsl. Journal of Mahanakorn Veterinary
Medicine. 8(2), 89-101.

Wallenbeck, A., Rundgrenb. M., & Prestob, M. (2015). Inclusion of grass/clover silage in diets to
growing/finishing pigs-Influence on performance and carcass quality. Journal of Animal Science.
64, 145-153.

Yothee, A., Tartrakoon, W., Wuthijaree, K., Tartrakoon, T. & Chalermsan, N. (2009). kan thotthaen ram la‘iat
nai ‘ahan suko:n raya run khun duai set phak lae yu_ak kluai mak [Substitution for Fine Rice Bran
in Growing-Finishing Diet by Fermented Vegetable Wastes and Banana Stalk]. Faculty of Agriculture,
Naresuan University.

TUsUUNAI (Received date) : 25 d.¢. 65
Juunlyunaau (Revised date) : 3 w.e. 65

TUROUTUUNAIIN (Accepted date) : 16 5.A. 65



