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Effects of using different fermentation aids on the quality and chemical
composition of fermented purple guinea grass

o < o
Aans Wyanadugns’ wae Sde wiennd'

Siwaporn Piboonkunsamlit’ and Theerachai Haitook'*

L pauzinunsmans unineraeveusny . luded o. Wov 9. veuun 40002
I Faculty of Agriculture Khon kaen University, Nai Muang, Muang, Khon Kaen, 40002

undnga: nsfnmiliiagUssasdiftessdiugmuammdarsusuasmenmussmdiuiifinmin fndndearsiaiy 5 v
Ao 1nde, Mnthaa, nsavlediin, WenuaiEsuanlnudadaunaunda (Lactobacillus plantarum) wagleulesiwagiaa
(cellulase) IHunun1sMAaRILUUENaNYTal (completely randomized design, CRD) lagvisinna/ imeggaaniauas 1Ua
qmaj’mﬁmﬁaﬂsmﬁummmLfJumm—m'N (pH) dnsagyanenmvsmaminluiudl 3, 7, 14 waz 21 Yuvesnisuin
Usunansawaniin nanlusfussimediauasyuSunamenluie- Tulasiaw Tusudl 21 vesmsndn nevnisiessiesiussnou
wmﬂuﬂauua UCRUREIEY mﬂmiﬂﬂmwmmmmuuamwmwﬂﬂamﬂmm‘wmamamwaﬂumm%mmn TagA1AINY
Junsa-sasuanasfissezioan 3 Tuvesnisuiln uas anasetemarieafiszeziian 7 Suveanisudn Suasiluszeziiainis
‘vim 16 Junesfinuaiosnmitszozinanniswin 21 Tu dUsununsauandin nsnezddn wavkexluie-lulasiau agluys
Amnzan linunsalnsilednuaz07#sn venaniinavesesduszneumaniivememin Usgnaunig Usunainguis
(DM), Bun3eing (OM), Wshiunenu (CP), ludiu (EE), ), Belefildazansluansvoniidunats (NDF) Laa‘[,smlmmwmasamlm
Tugnswendiilunsn (ADF) uazdintlu (ADL) JAULAnA19 UN9EiA (P<0.05) ImEJﬂéuﬁi%'ama%mmwﬁﬂﬁwmﬂﬁwmaﬁ
ﬂimmiﬂimwmmwmwu LLa“iJ‘Uiﬁ,J’mJLEJ’eﬂEJ NDF, ADF wag ADL ammaamwmﬂmmmsumimmauau wazduullda
'wfM,Jaﬂ‘wmwmﬂmamwmmwamaimamumaamua LIAINTSUIN mﬂmiﬂﬂm‘l,umaumaﬁﬂlmwmﬂmmamwai‘m
@zum‘wmaqmywﬂuuammmumﬂﬂixﬂaumqLmJLLax@mmwmamstwmmwmwmmmmsmumau

o

Aandgy: nenulldlng ivesdaividn; ansiaSungmdn

ABSTRACT: The purpose of this study was to assess the nutritional and physical quality of purple guinea grass silage
fermented with five different additives: salt, molasses, formic acid, Lactobacillus plantarum, and cellulase enzyme.
The study adopted a completely randomized design (CRD) as an experiment plan. The purple guinea grass was
fermented in a vacuum of airtight bags. The silage bags were then measured on pH level and physical characteristics
on days 3, 7, 14, and 21 of the fermentation periods. Therefore, measurement was on the concentrations of lactic
acid, volatile fatty acids, and ammonia-nitrogen on day 21 of fermentation. While lactic acid, acetic acid, and
ammonia-nitrogen were within the appropriate range, propionic and butyric acids were not detected. Moreover, the
nutritional content of the silage analysis was determined before and after fermentation. The study found that the
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purple guinea grass silage exhibited excellent physical quality throughout the fermentation period, from all and
non-additive adding. The pH level decreased from day 3 and continuously decreased until it became more
consistent on day 14 and became more stable on day 21. The chemical composition of silage on the content of
dry matter (DM), organic matter (OM), crude protein (CP), ether extract (EE), neutral detergent fiber (NDF), acid
detergent fiber (ADF), and lignin (ADL) at 21 days was significantly different among the types of additives (P<0.05).
The silage fermented with molasses as an additive exhibited an increased CP content and decreased NDF and ADF
levels compared with other additives, showing a tendency for better physical characteristics throughout the
fermentation period. Therefore, from this study, it can be concluded that molasses positively impacts the quality
of purple guinea grass silage, showing better chemical composition than other fermentation supplements.
Keywords: purple guinea grass; silage; silage additives
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Table 1 Evaluate the quality of fermented purple guinea grass from physical characteristics

Physical appearance

Item Days of fermentation (Days)
3 7 14 21

Purple guinea grass silage, Score

Control 20+0.82'° 21+0.82° 24+0.50 24+0.82

Salt 21+0.82° 23+0.58" 24+0.82 24+0.82

Molasses 23+0.82° 24+0.82° 25+0.50 25+0.00

Formic acid 21+0.96" 22+0.82" 23+0.50 24+0.82

Lactobacillus plantarum 23+0.82° 22+0.96" 24+0.82 24+0.82

Cellulase 20+0.82° 22+0.82° 24+0.50 24+0.82
SEM 0.421 0.404 0.312 0.373
Significant <0.01 <0.01 0.252 0.349

Score 20-25 good; Score 15-19 butyric silage; Score 6-14 overheated silage; Score 0-5 composted silage
¢ Means within columns with different superscript letters differ at P < 0.05; ns = non-significant; SEM = Standard

error of the mean; 'Average+SD

HavaeA1AUTUNIA-ANe (pH) AR wvesngRuiftmin

Kavesrn pH vewgiudfinneunisviin (Table 2) wuin fidn pH Aeunisvisin wirfu 5.73 Tufud 3 vesnis
iln wudmegvinnnnguiien pH anaegesanss faegluyi 4.10-4.47 wugiiluiuil 7 vesn1sudn a1 pH anasees
sorilas (3.89-4.45) Tutuil 14 vesnavsin wuiwnguildn pH anaudntesuazdauaiosinilunnngu (3.79-4.30)
aufieTudl 21 vesnaviin eghdlsfnumuinnguilininihmaiedunisviinden pH anawiiian aaeasveznaInITMiing 3

7 14 waz 21 u lnafian pH Wiy 4.10 3.89 3.78 waz 3.79, mua1nu Jududwiill pH fmnzauiiage ielidesain

nmnnatinnslulawmsafiazateuilaas (Napompeth, 1992) dealiiinnisuannsauaniin imsgdunidnguindnniaua
afnaunsathlUld dundsauladviui vldainnudunse-asanased1esing Jsaunsadudqaunsdnguiiliddensla

Winnsgeyideseninnszuiumvidntes (@audng, 2550)
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MINEA B LUNUINTNRNIN d0AARBINTITANYIYBY McDonald et al. (1991) 5184131 nemsinifagilen pH agsening
3.8-4.2 lagA pH Nanaindt 4.2 azdwaliiinnseuiunmamdniiauysal idanswndeluseninnssuiunmmdn 3o

Wianunsanspanmusmgmndniifiaunmils egrslstanumnuinlussesinannunitid A1 pH 0199zfindudiagenis

=

wiinfian pH lusgauilimunzan vaed vidna (2560) lanuimghiuidimdnfiongnmsiiusnw ¢ Weou i pH Wiy

4.81 FefranunsarhlUldassdmils wonainil e wazame (2554) 5199131 wguddiimdnsiuiunindieia 6 %
awnsaiiuliui 3 weu dauamalavuziazmsldvszlosdlalddninneundn manuliuiu 6-12 Weou dnvaznia

Mennariinsilasuwdastaaudsldwunzauiazihluibesdn?d
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Table 2 pH of purple guinea grass silages at 0, 3, 7, 14, and 21 days of ensiling

Days of fermentation (Days)

ltem
0 3 7 14 21
Purple guinea grass
Fresh 573 - - - -
Silage
Control - 4.46° 4.45° 4.29° 4.30°
Salt - 4.36° 4.24° 4.21° 4.18°¢
Molasses - 4.10° 3.89°¢ 3.78"° 3.79¢
Formic acid - 4.38"° 4.27° 4.26° 4.29°°
Lactobacillus plantarum - 4.26°¢ 4.34° 4.27° 4.28°°
Cellulase - 4.47° 4.26° 4.24° 4.24°
SEM 0.012 0.031 0.046 0.022
Significant <0.01 <0.01 <0.01 <0.01

*9 Means within columns with different superscript letters differ at P < 0.05; SEM = Standard error of the mean.

NAYBINISIEIUAIN TN 1N uTFNsaUsIInsaLanRin (lactic acid)

nandnUTINIALanRnveme AuTAiwsinnguauuuaznguinsindsansiaTuriaiie lussezniandin 21
Fu (Table 3) wuirasiasunnvidalinadousuansauanin lungminlndidsaiueglutisfimanzeay (2.46-3.35
WesidudvosUTnainguis) (P>0.05) atfuayuainsanisfnyives McDonald et al. (1991) Ainuinfiwninaaunindiaiss
Usinainsauanfneglutag 3-13 % vesUiinadaquii dslundminyanguiiviinansananfnegluisdanan snuiungud
wifnlngldansiaduindeiunliufaziivinansauaninmnidiivangaudntos venninguauaufiianaansaua
aRnogluinasivanzausuiy
NAYBINISIEsAIN TSI InuFNsa U saludussvedty (VFA)

o

navesansiasuwaznishildasasuveangiddirminseusunansalusiussmedny (Table 3) WU3NEIHARD

€ 223

HaKARUSHINIRREdANTunmEln (P<0.01) IneneAtdiamdnnguaiunuiiusunaumigamiiiu 1.31 % waznquilldeans

&

iesueulesiiwagiaa TUSinansansnesdingsiian Ao 2.72 % osnlusswinanszuaumswiin eululivagiaaazegos
L%aqiaaé'?fﬂLﬁudauﬂizﬂamamaéﬁm TugeTuil 24 vaansuin IonAnsaueigavinesu CO, H, ethanol wasnsnduw3e
nsnoxdnn Wudu uenandlundninynnauliwunselnsiledinuasnandndisn esmnudwimnnduiivsinunsauand
noglutasfimunzay Suilinsdesaansnnslulawmsauaslusiulufiangaasisliiansarsnselnsiilednuaznsndad

3n (@guns waz Ante, 2561) F9d0nAR0NUTIBUVB Silva et al. (2017) ngmdnNdannmenudninesdine

el

Tt 1-3 % fUSnamesnsalnsiledatesni 0.1 % uazdedlsinunsadaiisn anmsvaassiianddiiuihmsvingeans
wunarlilldansiatulag dwalvilivsinunsalulfussivedvegluinasinuninmanzay
navaINIsEsuNIsudnugnudddssiaUsunameululie-lulasiau (NH,N)
navosasEsuLazmsldldansiasuvemghnidimiinaesennuidudureswenlude-lulasiau (Table 3) wuin
Auenlande-lulnsiaunnndueglutag 5.77-1157 % vesUiinalulnsiauimun (P<0.01) faudutusglugasiimanyan

d0nARDINUNITIIEIIUTY Carpintero et al. (1969) inudmgmiinaanmanlstivsinauenluile-lulpsiau teeniinie
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Wiy 11 % vssUiinadlulasiauiomn lnenghwinnguildnindinaduasasunisndn SUsunauwenluds-lulasiausm
ign Aa 5.77 % veaUsunalulasiauiamue Wesnnsudndgansiasuninuiniadial pH a1 (3.79) Fedenaliuuailise
naumAaeansfey (Clostridium sp.) Waglaasn (fung) laiaunsavensdnuiuld vilildanunseaaiensauanin dinauas

Tsaulufivminle dawalinisnanwauluiie-lulnsiauanas (Dibb et al., 1970)

Table 3 Lactic acid, VFA and NH5;-N of Guinea grass silage at 21 days of ensiling

ltem Lactic acid Acetic acid Propionic acid  Butyric acid NH5-N

(% of DM) (% of DM) (% of DM) (% of DM) (% of Total N)

Purple Guinea grass

Silage
Control 3.05 1.31°¢ ND ND 10.60°
Salt 2.46 1.87 ND ND 11.42°
Molasses 3.13 1.66 ND ND 5.77°
Formic acid 3.03 1.92°¢ ND ND 11.57°
Lactobacillus plantarum 3.35 2.35° ND ND 9.86°
Cellulase 3.28 2.72° ND ND 11.03°

SEM 0.750 1.970 0.504

Significant 0.192 <0.01 <0.01

9 Means within columns with different superscript letters differ at P < 0.05; ND = not detected; SEM = Standard

error of the mean.
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Table 4 Chemical composition of purple guinea grass silages before and at 21 days of ensiling

ltem DM Ash oM cP EE NDF ADF ADL
(%) (% of DM)

Purple guinea grass

Fresh 30.62° 5519  94.49° 846 129°  7420° 4844° 10.61°

Silage
Control 2687° 568  94.32°  10.62° 192 7342 47.90°  9.94°
Salt 26717 11.16° 8884 988"  190® 6759 4553° 738>
Molasses 2573 612° 9388 1115  1.88°  67.24° 44.47°  6.63°
Formic acid 27545 629"  93.71°  10.36°  1.83°  T71.76° 47.92° 9.28%
Lactobacillus plantarum 27.73° 605 9395  989Y  220° 7267 4872° 843"
Cellulase 2720 579 9421  959°  200®°  71.69° 4871° 8.89™F

SEM 0.102 0100  0.100 0199 0095 0406 0313  0.708

Significant <001 <001 <001 <001 <001 <001 <001 <005

DM = dry matter; OM = organic matter; CP = crude protein; EE = ether extract; NDF = neutral- detergent fiber; ADF
= acid- detergent fiber; ADL = acid- detergent lignin

¢ Means within columns with different superscript letters differ at P < 0.05; SEM = Standard error of the mean.
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