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Effect of Lactobacillus fermentum on fermentation quality and chemical

compositions in ensiled total mixed ration at different ensiling time
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ABSTRACT: The objectives of this study aimed to evaluate the effects of Lactobacillus fermentum
inoculation on fermentation quality and chemical compositions of ensiled total mixed ration at different
storage time. Fresh TMR was prepared and ensiled with or without L. fermentum inoculation (LF group).
The samples were collected at 0, 3, 5, 7, 14 and 21 days after fermentation for the determination of
fermentation quality (pH value, organic acid profile, NH3-N) as well as chemical compositions. This
study found that the pH values of LF group were significantly less than that of the control group at day
3(4.31 vs 4.49), day 5 (4.27 vs 4.47), day 7 (4.27 vs 4.46), day 14 (4.26 vs 4.57) and day 21 (4.17 vs
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4.56). Lactic acid concentration in LF group were higher than control group (p<0.05) at day 3 (3.15%
vs 2.30%) and day 5 (3.28% vs 2.23%). CP in LF group were also greater than that of in control group
at day 14 (16.46% vs 14.95%, P=0.001) and day 21 (16.61% vs 13.94%, P=0.025). In addition, NDF
in LF group was less than that of in control group on day 21 (52.21% vs 55.50%, P=0.038). Results
from this study indicated that Lactobacillus fermentum inoculation can enhance fermentation quality
and reduce the nutrients loss during the ensiling process.

Keywords: Lactobacillus fermentum, Lactic acid bacteria, ensiled total mixed ration, ensiling time
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Figure 1. Fermentation quality include the pH, lactic acid, acetic acid, butyric acid, propionic

acid concentration and ammonia nitrogen in eTMR with () or (El) without L. fermentum

(LF) inoculation at different ensiling times. * showed significant differences (P<0.05)
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Table 1. Chemical composition of eTMR with or without L. fermentum (LF) inoculation at different

ensiling times

DM OM CP EE NFE NDF ADF ADL
Day Treatment
(%) (% DM basis)
0 Control 45.14 93.34 16.27 3.72 53.14 55.24 27.14 5.34
LAB 47.90 93.10 16.35 4.06 52.21 55.38 28.28 6.11
SEM 1.156 0.141 0.196 0.299 0.317 0.764 0429  0.143

p-value 0.251 0.418 0.845 0.584 0.153 0.930 0.192  0.659

3 Control 39.04 9253  16.01 4.42 5313  55.83 2747 973
LAB 41.08 9240 1639 451 5293 5544 2849  6.11

SEM 0.741  0.083 0412 0140 0710  0.508 0.514  0.252

pvalue 0174 0434 0682 0767 0896 0720 0336 0473

5 Control 4072 9238 1586 515 4925 5423 2398 548
LAB 4360 9219 1690 539 4844 5327 2603  6.31

SEM 0783  0.067 0704 0180  1.019  0.869  0.843  0.258

p-value 0.062 0.164 0.493 0.526 0.702 0.602 0.236  0.110

7 Control 40.56 92.35 15.99 5.37 49.96 51.27 26.51 5.94
LAB 42.54 92.28 16.38 5.33 49.88 51.16 24.71 5.82
SEM 0.552 0.114 0.458 0.158 0.279 0.506 0.480  0.362

p-value 0.072 0.768 0.718 0.899 0.896 0.922 0.068  0.870

14 Control 40.41 92.51 14.95" 4.79 50.46 55.92 29.93 6.21
LAB 40.93 92.76 16.46° 5.21 49.83 54.73 27.57 6.18
SEM 1.189 0.094 0.943 0.137 0.238 0.844 0.669  0.276

p-value 0.837 0.178 0.001 0.130 0.222 0.520 0.077  0.951

21 Control 40.11 92.86 13.94" 4.73 49.95 55.50"  27.94 5.95
LAB 39.34 92.76 16.61° 4.40 49.90 52.21°  28.62 6.08

SEM 0.793 0.079 0.564 0.166 0.235 0.807 0.625  0.256
p-value 0.657 0.529 0.025 0.332 0.921 0.038 0.600  0.809

8 Means along columns among ensiling times with different superscripts are significantly different at P <
0.05
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