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Supplementing Inoculant (Lactobacillus plantarum) in TMR on Its
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ABSTRACT

This study was carried out to investigate effects of increasing moisture content with or without
supplementing inoculant (Lactobacillus plantarum) in TMR (total mixed ration) on its feed value. In case of
exposing TMR to air, the lower the moisture level of TMR was, the less its apparent condition was
changed. The time of spreading of molds tended to be faster in TMR with the higher moisture level. And
also the odor was influenced by moisture content and inoculant supplement that is, sour odor was smelled
from 24 hour after exposing TMR containing 35% and 50% moisture to air, but TMR supplemented with
inoculant had sweet odor. The inner temperature of TMR containing 35% and 50% moisture without
inoculant tended to increase continually after the lapse of 6 hours when the TMR was exposed to air. The
inner temperature of TMR containing 35% moisture with inoculant tended to increase dramatically after the
lapse of 48 hours when exposed to air, but that of TMR containing 50% moisture with inoculant tended
to increase after 6 hours. The pH of TMR containing 15% was consistent regardless of exposing time to
air, but that of TMR containing 35% and 50% moisture considerably increased after 12 and 24 hours,
respectively. The concentration of NH3-N of TMR supplemented with inoculant was increased from 6 hours
after exposure to air, while that of TMR without inoculant increased from 12 hours. Nutrient content of TMR
tended to be increased with the increase of exposing time to air and storage time under sealed condition.
(Key words : TMR, Moisture content, Fermentation, Feed value)
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Table 1. Ingredients composition of experi-
mental TMRs (as-fed basis)

Moisture (%)

Ingredients

15 35 50
Flaked comn 304 304 304
Wheat bran , 5.5 5.5 5.5
Soybean meal 60 60 6.0
Whole cottonseed 85 85 85
Beet pulp 85 85 85
Timothy hay 80 80 80
Alfalfa hay 90 90 90
Comn gluten feed 70 70 170
Tall fescue straw 60 60 60
Brewers grains, Wet 60 60 6.0
Molasses 40 40 40
Salt 03 03 03
NaHCO; 04 04 04
Other additives 04 04 04

Added water (kg/ton) - (30.8) (70.0)
Total” (A, %) 100.0 100.0 100.0
Added inoculant (B, g/ton) (2.0) (2.0) (2.0)
Total® (C=A+B, %) 100.0 100.0 100.0

;) Without inoculant.
) With inoculant =

Added 2g/ton.
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Table 2. Nutrients content of experimental TMRs (as fed basis)

Item ) 2 Trafamem r 9 7
NY-M15”  NY-M352  NY-M50Y AY-M15Y AY-M35Y  AY-M50
....................................... % Of DM teemevasacessrsvasesiassccancsesrassenanae

Dry Matter (%) 80.8 60.4 46.1 79.5 61.0 47.0

Crude Protein 11.8 10.1 79 125 9.7 7.8

Ether Extract 4.0 26 22 36 29 2.1

Crude Fiber 13.8 9.7 6.6 122 8.8 6.8

Crude Ash 53 39 3.0 50 37 30

NDF 319 24.5 16.2 28.5 22.1 16.5

ADF? 20.1 14.0 9.7 17.8 12.8 103

Gross Energy (cal/g) 3,585 2,775 2,099 3,639 2,757 2,109

DI NY-M15,35,50 : TMR containing 15, 35 and 50% moisture, respectively.
95 9 AY.M15,35,50 : TMR containing 15, 35 and 50% moisture supplemented with inoculant, respectively.

® NDF : neutral detergent fiber, ) ADF :

acid detergent fiber.
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Table 3. Effects of moisture level and storage periods on the quality of TMRs exposed to air

Storage period under open condition (time)

Treatment Item 0 6 12 24 48 7
Appearance ¥+ A I - - -
NY-MI5 Odor ? - N S + +H+ -+
Color ¥ - - N - - S
Appearance - -+ -+ + ++ +
NY-M35 Odor - -+ i +H+ ++ ++
Color -+ -+ - -+ ++ ++
Appearance - ++ +++ ++ ++ +
NY-M50 QOdor -+ -+ ++ ++ ++ +
Color -+ -+ ++ ++ ++ +
Appearance +H++++ -+ +++ ++++ +H+ +++
AY-M15 Odor -+ HH+ - + -+ ++
Color - HH+ - -+ +H++ ++
Appearance - -+ - -+ +++ -
AY-M35 Odor - - +HH+ +++ +++ ++
Color -+ - +HH+ ++H + A+
Appearance -+ -t +HH+ ++++ +H ++
AY-M50 Odor -+ -+ -+ -+ -+ ++
Color - -+ - ++ +H+ ++
b Appearance : very good, +++++; good, +++; mean, +++; slightly moldy, ++; heavily moldy and worm, +.

2 Odor : very good, +++++; good, +++; mean, +++; slightly sourish ++; heavily sourish, +.

3 Color :
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Table 4. Effects of moisture level and storage periods on the quality of TMRs under sealed

condition
Storage period under closed condition(day)
Treatment Item 0 ) 5 10 14 T
Appearance” e - —— - ++
NY-MI15 Odor” A - HH+ . ++
Color” e - - H+ ++
Appearance -+ 4+ +++ ++ ++ +
NY-M35 Odor -+ ++ ++ ++ ++ ++
Color A+ -+ ++ ++ ++ +
Appearance s +H +H+ ++ + ++
NY-M50 Odor R ++ ++ ++ ++ +
Color - - +++ ++ ++ ++
Appearance -+ - -+ +++ ++ H+
AY-M15 Odor ++-++ -+ -+ -+ ++ +++
Color -+ -+ -+ =+ +H +H+
Appearance -+ -+ -+ A+ ++ ++
AY-M35 Odor -+ -+ -+ ++ +++ ++
Color -+ -+ -+ ++ ++ ++
Appearance - -+ - -+ +++ ++
AY-M50 Odor -+ -+ -+ - ++ ++
Color -+ -+ -+ +++ +H+ ++
R Appearance : very good, +++; good, +++; mean, +++; slightly moldy, ++; heavily moldy and worm, +.
2 Odor : very good, ++++; good, ++H+; mean, ++; slightly sourish ++; heavily sourish, +.

» Color :

o] 35% olatel B A% LEA FAHEA @
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Table 5. Effects of moisture level and storage periods on the internal temperature of TMRs

exposed to air

Storage periods(hours)

Treatment 0 6 12 2% 43 72

....................................... °C S T L T T
NY-M15 27.1 253 285 2538 25.0 26.9
NY-M35 28.4 33.0 443 393 36.6 36.5
NY-M50 26.1 35.1 463 451 426 487
AY-MI5 2738 25.6 244 25.0 24.8 26.1
AY-M35 276 27.1 253 243 407 407
AY-M50 26.5 323 423 459 32 475
Temperature (C) 245 280 244 293 255 286
Humidity (%) 88.0 76.0 76.0 69.0 82.0 80.0

Table 6. Effects of moisture level and storage periods on the internal temperature of TMRs

under sealed condition

Storage periods(days)

Treatment 0 2 6 10 14 18
....................................... "C esesseseessecscss e rssstnsesescasenrnnaniee
NY-M15 253 25.0 292 302 2938 25.0
NY-M35 289 274 275 274 273 2.1
NY-M50 262 295 300 299 205 25.6
AY-MI5 28.8 25.7 264 26.4 26.2 229
AY-M35 265 269 26.6 2%6 26.1 22
AY-M50 26.8 282 273 271 269 234
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oz Yresst ¥4 4&E RAFT ok
T3t WERg A SR daA Hohr
W A ]| el 259 Hill A @
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Table 7. Effects of moisture level and storage periods on pH of TMRs exposed to air ™2
Treatment Storage periods(hours)

0 6 24 48 72
NY-M15 6.66£0.17°  6.60£0.01°  6.73x0.05°  6.38+0.04  594x0.03"  6.40+0.06"
NY-M35 518:0.10°  5.19x0.11°  539£001° 6294045  5312006°  5.59x0.13°
NY-M50 553:007° 53520065  625+0.35°  6.42:0.16  6.43:0.08"  6.47+0.15°
AY-M15 640£0.02°  641:007°  64620.11° 633007  6.35£0.09°  6.42:0.06"
AY-M35 5.66+0.02°  5.1840.04°  6.79:035"  667x0.05  6.27:049°  6.09:0.01°
AY-M50 527+0.02°  5.19+0.01°  5.18+0.08°  6.74£0.06  6.60:021°  6.40+0.19°
Y MeantS.D.

D Means with different superscripts are significantly different within same column(p<0.05).

Table 8. Effects of moisture level and storage periods on pH of TMRs under sealed

condition ™ ?
Treatment Storage periods(days) -
0 2 10 14 18

NY-M15 6.66:0.17°  624+0.15°  6.40£0.08°  6.45+0.10° 6332007 . 6.22+0.00"
NY-M35 5.18£0.10°  4.79+0.04°  4.69:0.00°  4.5020.05°  4.61+0.02°  4.56+0.11°
NY-M50 5534007  4.60£0.00°  4.541001°  4.55:0.04°  4.44+0.02°  4.56+0.04°
AY-MI15 6.40£0.02°  637+0.04*  6.3320.10°  6.41+0.09° 6441028  6.52+0.00°
AY-M35 566£0.02°  528t0.08°  4.6120.05°  4.64+0.02°  4.73:0.01"  4.52+0.04°
AY-M50 5274002  4.72+0.04°  4.5720.11°  4.332021°  4.47+0.02°  4.49+0.03°
Y Mean+SD.

2 Means with different superscripts are significantly different within same column(p<0.05).
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Effect of Moisture Content and Inoculant on Feed Value of TMR

Table 9. Effects of moisture level and storage periods on the concentration of NHs-N of

TMRs exposed to air

Storage periods(hour)

Treatment
0 6 12 24 48 72
....................................... ME/100M] +oreeemerrmesmeernmsnneneeaeneeneeennees

NY-MI35 1.67 1.60 1.83 1.74 2.31 231
NY-M35 1.58 148 1.39 2.10 2.65 295
NY-M50 1.16 0.98 0.96 1.19 329 235
AY-MI15 1.60 1.21 1.42 2.37 2.83 244
AY-M35 1.42 0.84 1.94 2.24 3.54 2.85
AY-M50 1.42 0.64 2.08 2.10 3.20 2.58

Table 10. Effects of moisture level and storage periods on the concentration of NH;-N of

TMRs under sealed condition

Storage periods(day)

Treatment

0 2 6 10 14 18

....................................... ME/100MI +verevrreesssmmeernennenis e

NY-M15 1.67 1.10 1.26 1.49 2.01 1.48
NY-M35 1.58 0.71 0.71 1.12 1.64 1.03
NY-M50 1.16 0.59 0.32 0.96 1.39 0.94
AY-MI15 1.60 0.94 1.60 1.83 1.40 1.37
AY-M35 1.42 0.68 1.12 1.26 1.42 1.44
AY-M50 142 0.70 1.17 1.37 1.12 1.05
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Table 11. Effects of moisture level and storage periods on the compositions of nutrients of
TMRs exposed to air(as fed basis)

Storage Nutrients
Treatment period DM Cp EE CF C.Ash  NDF ADF GE
(hr) etererererteeratesasrearsetrarenrenias 0y wrerrenrerenrneneraeareraisaee e (callg)
0 80.79 11.78 3.96 13.76 5.30 31.85 . 20.08 3,585
24 81.11 12.94 425 24.16 5.20 27.17 17.03 3,608
NY-M15 48 81.37 13.00 4.11 11.50 5.30 28.70 17.97 3,583
72 82.44 14.04 4.11 11.26 5.44 25.57 15.77 3,633
Average  81.43 12.94 4.11 15.17 5.31 28.32 17.71 3,062
0 60.37 10.08 2.64 9.68 391 24 46 14.00 2,775
24 65.11 11.94 3.10 9.25 4.08 23.79 12.54 2,987
NY-M35 48 65.05 11.30 293 9.83 4.17 25.09 15.23 2,931
72 67.96 11.96 3.14 9.12 429 22.88 12.99 3,023
Average  64.77 11.32 2.95 947 4.11 24.06 13.69 2,929
0 46.07 7.89 2.15 6.60 3.02 16.19 9.73 2,099
24 48.61 8.88 1.85 6.26 313°  16.76 9.69 2,207
NY-MS50 48 53.50 9.44 1.97 7.42 3.59 20.20 11.50 2,394
72 54.81 9.77 224 7.87 3.58 19.89 12.07 2,250
Average  50.75 9.00 2.05 7.04 3.33 18.26 10.75 2,238
0 79.46 12.45 3.55 12.24 4.96 28.47 17.84 3,639
24 80.46 13.01 4.00 10.87 5.02 26.94 16.82 3,613
AY-M15 48 80.40 12.94 3.82 11.36 4.76 28.66 17.10 3,597
72 81.84 1331 4.01 11.46 482 27.60 17.44 3,353
Average  80.54 12.93 3.05 11.48 4.89 27.92 17.30 3,551
0 60.96 9.72 2.94 8.77 3.69 22.06 12.79 2,757
24 76.87 13.41 3.61 11.66 4.70 26.19 15.49 3,466
AY-M35 48 66.98 11.48 2.86 9.26 420 23.33 13.55 3,026
72 70.20 11.87 3.27 9.75 424 23.21 13.83 3,074
Average  68.75 11.62 3.17 9.86 421 23.70 13.92 3.081
0 46.99 7.84 2.09 6.79 2.99 16.50 10.31 2,109
24 50.98 9.51 2.05 6.71 3.38 18.88 11.34 2,325
AY-M50 48 54.95 9.78 2.14 8.35 357 19.24 12.49 2,516
72 54.96 9.88 2.56 8.81 3.75 19.83 12.77 2,461
Average 51.97 9.25 2.21 7.67 342 18.61 11.73 2,353

DM : dry matter, CP : crude protein; EE : ether extract, CF : crude fiber, C.Ash : crude ash, GE : gross

energy.
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Table 12. Effects of moisture level and storage periods on the compositions of nutrients of
TMRs under sealed condition(as fed basis)

Storage Nutrients
Treatment period DM Cp EE CF C.Ash  NDF ADF GE
(day)  srereeeeeerrereseseiniiins B/ rreeinert e e e (callg)

0 80.79  1L.78 3.96 13.76 5.30 31.85  20.08 3,585
6 8146  13.18 3.97 12.76 5.00 2712 1899 2,571
NY-M15 10 79.93 12.83 4.09 12.37 4.85 2676  17.03 3,379
18 7825  12.82 3.78 11.46 5.24 2935 1765 3,498
Average  80.11 12.65 3.95 12.59 5.10 28.77 18.44 3,258
0 60.37  10.08 2.64 9.68 3.91 2446  14.00 2,775
6 6229 1031 297 9.09 3.86 2032 1414 2,796
NY-M35 10 62.35 1047 3.08 9.49 371 21.13 13.33 2,846
18 60.89 1032 2.54 9.03 3.86 21.21 15.56 2,758
Average 6148 1030 2.81 9.32 3.84 21.78  14.26 2,794
0 46.07 7.89 2.15 6.60 3.02 16.19 9.73 2,099
6 46.77 7.76 1.96 6.80 2.90 1466  10.19 2,087
NY-M50 10 47.09 8.16 2.39 6.79 3.07 1529  10.08 2,152
18 46.65 7.66 222 6.59 2.90 1492  10.06 2,137
Average  46.65 7.87 2.18 6.70 2.97 15.27 10.02 2,119
0 7946 1245 3.55 12.24 4.96 2847 17.84 3,639
6 8095 12.44 4.04 11.79 492 27.07 1835 3,564
AY-M15 10 77.15  13.02 4.07 11.38 4.67 26.04 16.13 3,506
18 7847 1342 3.96 10.58 4.66 2736 1681 3,542
Average  79.01 12.83 3.91 11.50 4.80 2724 1728 3,563
0 60.69 9.72 2.94 8.77 3.69 2206 12.79 2,757
6 61.68 9.94 2.85 9.16 3.68 20.00 14.61 2,764
AY-M35 10 59.47 9.83 3.00 8.37 3.56 2027 13.14 2,681
18 61.39 9.73 243 893 3.54 19.07 12.70 2,764
Average  60.88 9.81 2.81 8.81 3.62 2035 1331 2,742
0 46.99 7.84 2.09 6.79 2.99 16.50 1031 2,109
6 48.19 8.00 2.02 6.64 2.95 15.11 10.35 2,185
AY-M50 10 48.66 8.10 2.74 7.81 2.89 15.32 9.92 2,216
18 49.10 8.26 2.47 6.7 3.17 1593 1134 2,257
Average  48.24 8.05 2.33 6.99 3.00 1572  10.48 2,192
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