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ABSTRACT: The objective of this experiment was to investigate the effects of yeast treated malted-corn as energy
source in total mixed rations (TMR) on rumen degradability and metabolizable energy by using in vitro gas production
technique. This experiment was arranged in completely randomized design (CRD) including four TMR, three
replications which diets which different in energy sources 4 TMR as followed: ground corn (Control), yeasts fermented
with steamed corn (YSQ), yeasts fermented fresh with malted-cormn (YFMC) and yeasts fermented with dry malted-
corn (YDMQ). The results showed that ensiling of steamed and malted corn with yeast were increased protein and
gross energy content. Using yeast treated steamed and malted corn in diet had trends to higher organic matter
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digestibility (P=0.09) and metabolizable energy (P=0.06). Kinetic gas production in a fraction of insoluble fraction,
potential extent of gas production and cumulative gas production were significantly increased P<0.05) and also
increased SCFA (P<0.05) with trend to higher total volatile fatty acid and acetic (P=0.09) when using yeast treated
steamed and malted corns in diet. The study suggested that ensiling of steamed and malted corns with yeast for
use as an energy source in TMR silage is the way to increase the efficiency of feed utilization and ruminal
fermentation.

Keywords: malted corn; Yeast; TMR; In vitro gas technique
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Table 1 Ingredients and composition of total mixed ration used in the experiment (% on DM basis.)

Treatment
ltems

(Kg/100 Keg)
Rice straw 60
Corn meal 7.0
Corn dust 8.0
Rice bran 3.0
Soybean meal 14.5
Urea 2.1
Molasses 4.0
Di-calcium phosphate 0.7
Salt 0.35
Premixed 0.35
Total 100
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Table 2 Chemical composition of modified cormn with yeast

Diets (%)
Items Corn Steam corn- Fresh malt- Dry malt-
yeast yeast yeast
Dry matter, DM (%) 90.60 54.78 61.56 52.50
% of DM
Protein 8.44 11.59 10.85 10.13
Crude fiber 3.65 3.56 3.50 3.59
Fat 4.95 3.45 3.06 3.59
Ash 1.62 1.65 0.81 0.89
Gross energy, GE (Mcal/kg DM) 3.70 3.98 3.87 4.18
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Table 3 Effects of modified malt yeast on physical assessment of total mixed ration silages.

Treatment
ltems Control YSC YFMC YDMC SEM P-value
Smell (12 score) 8.89 8.93 8.93 8.93 0.63 1.00
Texture crops of 273 274 2.64 2,77 0.24 0.98
fermentation (4 score)
Color (3 score) 2.02 2.00 2.02 2.10 0.07 0.95
Total score (19 score) 13.65 13.68 13.58 13.76 0.49 0.99

Score level: 15 -19 = excellent, 6 - 14 = good, 5 = medium

YSC = yeast fermented with steamed corn, YFCM = yeast fermented with fresh malted corn, YFDM = yeast fermented with dry

malted corn
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¥ ¥,

unnansiuogaitifodAnynaada (P < 0.05) Tneilan pH ogflutas 5.43-6.30 (Table 4) sisiiAn pH Tuewnsiis 4 gnavanos
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Tudndiu 40 : 60 waglaiinisldermmevanisenadmavitlvian pH gandinswsiniivenmsdndan

Table 4 Effects of modified malt yeast on chemical composition

Treatment
ltems SEM P-value
Control YSC YFMC YDMC
pH 6.30° 5.63° 5.53° 5.43° 0.30 0.02
Dry matter, DM (%) 60.88° 53.65° 51.29° 57.41° 3.16 0.01
%DM
Crude protein,% 15.07 15.70 15.53 15.11 0.54 0.16
ADF,% 24.93 19.03 24.08 19.17 9.67 0.08
NDF,% 43.17 37.36 36.99 38.19 3.99 0.06
Ash,% 5.80° 4.10° 3.51° 3.57° 0.52 0.01
Gross energy, (Mcalkg DM) 4.19° 4.10° 3.97° 3.90° 0.06 0.01

b Means with different superscript in row are significantly different (P<0.05)
YSC = yeast fermented with steamed corn, YFCM = yeast fermented with fresh malted corn, YFDM = yeast fermented with dry
malted corn, NDF = neutral detergent fiber, ADF = acid detergent fiber
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wunltfiunisdesldvedurieing ussiumlindundinuilivsloniliansomnsls uonanduoradmariliuium
wandnvesnsaluumedulunssimezanld (P<0.05) 1N 1891UT0s UNWA LazALE (2556) WudinsifissednBninns
Tselonivosingiuonmsdnilnensusngauiudad Suavilsiusyavsammstesligeiu sufanmsihdvinalusuuead
wnideadnidesnahlviszansamnslivsrlonilfuasnistosldvesemsgeiusufidmanouiinamanani fiugedude

(Biagi et al., 2007)
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Table 5 Effects of modified malt yeast on in vitro dry matter digestibility, in vitro organic matter digestibility,

metaboliazble energy, OM digestibility and Short chain fatty acid concentration

[tems Control YSC YFMC YDMC SEM P-value

In vitro dry matter digestibility (IVDMD)
24 h. 42.10 43.10 42.04 42.01 0.28 0.99
48 h. 43.24 43.10 43.00 43.00 0.31 0.98

In vitro organic matter digestibility (IVOMD)

24 h. 48.69 47.88 47.43 47.31 0.63 0.38
48 h. 39.30 39.22 39.18 39.11 0.62 0.44
Metabolizable energy, ME, MJ/Kg DM 6.07 6.73 7.36 6.42 0.31 0.08
Organic matter digestibility (OMD, %) 38.55 41.75 44.23 39.57 1.58 0.06

Short chain fatty acid (SCFA, mol/100mol)
0.28° 0.41° 0.48° 0.36° 0.14 0.02

b Means with different superscripts in row are significant different (P<0.05)
YSC = yeast fermented with steamed corn, YFCM = yeast fermented with fresh malted corn, YFDM = yeast fermented with dry

malted corn

navastlnaneaduingadlugasemdevsunamandnuiauazaasansnisndnuia

nsansAnlu (Figure 1) uansUSuiamananuia uazAaamaninisudnuia (Table 6) vosensvnaei 4
gns NUIAn a fie AnnsgesaevesingusdnenIngl e Afluaninnuannsalunistesameiiinainasduseneu
ansnaraetldvesingAue1ms (water soluble) flagsewing -0.20 fis -3.22 fiaddns uarlifinnuunnsreiunaada
(P>0.05) vzl b uazeh d feniudulugnsomnsilddnlnandsanwsautunisuindad (P<0.05) Wewssuifioutugns
pnsmuAx a8 dlsfnuAndnanisuBnuiadauandud ¢ darldunndtsiuszainangy (P>0.05) (Table 6) uonanniy
idefinsanludiuvesuSinunandnuianasnszozinainisiy wuin arwaenadesiuAisamansnisnanuianann Ae
Uinanandnufaidalued 96 fuualtufingedy deldtnghvtninausanimsmiunismingadlugnsems (P<0.05)
(Figure 1) F9rnuanisnaaosiindndafueravssdiulddn anseosldvosgnsommsnaudnfaniininasdangatwilold
fngAvdnlnaudsanmsiudunmindadlugnsenms federndesminingvdnlnausanmis 3 adaiusiiy
nszvumavsinmfudeBadifanuansadsulasaiadelolinaeduasiulammilazansheifiugstu dmayily
\RenszuaumsnsingesegrsnndnihliAnuinamandnufafiganingnsensuaudifaviinilidninasssuan aenndes
fiu Sallam et al. (2007) B9 wifaaddauduiusludauivUnaiaasaufindaldnaonnatmesnisuy wagwis
\wade199ranians TR AuNISron1sgosem1s uenaninavesanslulainniazarsdtouagiauduius v
aruansalunisazansldlunssnzguuiiiiuiu sudansdevaasvedadutiaduddyiiauaumsliusslorives
nsnudmiunsiaigivlavesgaunislunsuime sauiliszmnslunssnesnuiuluasdwavinlfmsges Fia
qﬁué’mi (Nocek and Tamminga, 1991) wenarniudamuinnsulsanmeesdninalununnassnsildidodandaduide
fastailn Saccharomyces cerevisiae anuiludninguanilsiiannsnesuieravesmaiiiniuvessnistoslfidelddnlng
wUsanmlugnsomns denndesiusieauves Dias et al. (2017) stenuinnisasudadsiuduuddusmsaauluaing

wilidamasonisteeliuasnisiulavedlaiingauiiosninainsagesaas NDF lawezdwmalinmstosliuaziulaiiugy
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wazddutigludiuveimmiinlunszime s liAnanneiuzausieAanssuveqdunid s3uds a1591MsNesad

fedanastonisiiunissyAulavegdunidlunseimnesuu (s, 2533)

Table 6 Effects of modified malt yeast on kinetic gas production

[tems Control YSC YFMC YDMC SEM P-value

Kinetics of gas production

a -0.20 -2.29 3.22 -1.95 0.38 0.07
b 46.48° 78.23° 68.97° 79.86° 0.90 0.02
c 0.05 0.05 0.05 0.04 0.02 0.43
d 47.34° 80.53° 72.19% 81.82° 0.96 0.02
Gas production volume (ml/0.5 g DM)
12 h. 6.30 5.45 4.00 3.93 0.83 0.88
24 h. 11.23 14.93 18.00 12.67 2.66 0.76
48 h. 24.33 33.53 38.03 31.33 2.56 0.36
96 h. 34.50" 53.53° 48.73° 49.47° 1.83 0.03

3¢ Means with different superscripts in row are significant different (P<0.05)
YSC = yeast fermented with steamed corn, YFCM = yeast fermented with fresh malted corn, YFDM = yeast fermented with dry

malted corn
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Figure 1 Accumulative gas production of experimental formula incubated in in vitro gas production technique
YSC = yeast fermented with steamed corn, YFCM = yeast fermented with fresh malted corn, YFDM = yeast

fermented with dry malted corn
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Table 7 Effects of modified malt yeast on rumen fermentation end-product

[tems Control YSC YFMC YDMC SEM P-value

Total of volatile fatty acids, Mmol

24 h. 90.63 99.88 90.38 98.42 5.32 0.32
48 h. 95.12 105.94 99.53 98.08 4.87 0.09

Acetic acid, mol/100 mol

24 h. 67.77 73.41 76.30 70.48 0.87 0.09
48 h. 75.34 76.25 81.01 70.62 0.12 0.12

Propionic acid, mol/100 mol

24 h. 23.00 20.14 18.03 23.10 0.66 0.12
48 h. 18.23 16.69 15.40 21.68 0.76 0.11

Butyric acid, mol/100 mol

24 h. 9.23 6.46 5.67 6.41 0.67 0.32
48 h. 6.40 7.06 3.59 771 0.84 0.41

Acetic acid : Propionic acid

24 h. 4.27 4.15 4.60 4.00 0.14 0.55
48 h. 4.13 4.70 5.40 3.30 0.24 0.11

YSC = yeast fermented with steamed corn, YFCM = yeast fermented with fresh malted corn, YFDM = yeast fermented with dry

malted corn
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