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ABSTRACT

This study aimed to estimate the effects of Lactiplantibacillus plantarum 1LM1001
culture (LPC) on fermentation characteristics and greenhouse gas emissions in the
rumen. Pure starch and cellulose were mixed at a 1:1 ratio, and used as the substrate
for 12 h and 24 h of rumen incubations. Rumen fluid was collected from two cannulated
Hanwoo cows just before morning feeding and mixed with Van Soest medium at a 1:2
ratio for the rumen buffer. The substrate (0.3 g) and rumen buffer (30 mL) were placed
into the incubation bottles (n=4) with the additions of 0, 10, and 20% of LPC based on
the rumen buffer (v/v). After the incubation times, total gas was measured and sub—
sampled for COz and CH, analyses. Then, the bottle content was centrifuged for in vitro
digestibilities of dry matter (IVDMD) and organic matter (IVOMD), and rumen
fermentation characteristics. By increases of LPC supplementation levels, acetate
content decreased (Linear, p=0.027) at 12 h of incubation time and propionate content
increased (Linear, p=0.015), resulting in a decrease of the acetate to propionate ratio
(Linear, p=0.035). And, total gas emission (mL/g DM) in 20% LPC was higher (p<0.05)
than that in the control at 12 h incubation time, whereas CHs and COs (mL/g DM, DMD
and OMD) emissions were lower (p<0.05) than those in the control. In contrast, both
greenhouse gas emissions (mL/g DM, DMD, and OMD) in LPC supplemented treatments
were higher (p<0.05) than those in the control at 24 h incubation time. Therefore, this
study concluded that LPC supplementation has benefits on greenhouse gas mitigation in
the rumen at 12 h incubation time without adverse effects on nutrient digestibility.
Key words: Digestibility, Greenhouse gas, Lactiplantibacillus plantarum culture, Rumen
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318 Table 1. Effects of LPC supplement levels on digestibility and fermentation

319  characteristics incubated with rumen buffer for 12 h

LPC supplement levels, % Contrasts
SEM

0 10 20 Linear Quadratic

Digestibility, % DM
IVDMD 54.3 53.3 54.9 7.492 0.913 0.840
IVOMD 52.3 52.9 52.5 3.488  0.667 0.981

Fermentation characteristics

pH 6.79 6.76 6.72 0.046 0.112 0.890
Ammonia—N, mg/dL 11.2 11.6 10.5 0.664  0.278 0.260
Total VFA, mM/L 84.6 84.7 82.6 1.044  0.413 0.166
Acetate, % of M 67.2° 66.7% 65.6" 0.586  0.027 0.561
Propionate, % of M 19.8° 21.3* 21.2° 0.382 0.015 0.072
Butyrate, % of M 9.10 9.14 9.10 0.362  0.995 0.888
AP ratio 3.39 3.13 3.09 0.281  0.035 0.766

320 LPC, L. plantarum LM1001 culture; A:P ratio, acetate to propionate ratio; SEM, standard
321 error of the mean; *"Means in the same row with different superscripts differ
322  significantly (p<0.05).
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Figure 1. Effects of LPC supplement levels on total gas, CHy, and CO2 emissions incubated with rumen buffer for 12 h.
LPC, L. plantarum LM1001 culture; L, linear effect; Q, quadratic effect; * “Means in the same row with different

superscripts differ significantly (p<0.05).



328 Table 2. Effects of LPC supplement levels on digestibility and fermentation

329  characteristics incubated with rumen buffer for 24 h

LPC supplement levels, % Contrasts
SEM

0% 10% 20% Linear Quadratic

Digestibility, % DM
IVDMD 61.7 56.5 55.2 4.585 0.119 0.406
IVOMD 56.3 56.0 54.0 2.124 0.122 0.757

Fermentation characteristics

pH 6.42° 6.47¢ 6.37" 0.044  0.126 0.015
Ammonia—N, mg/dL 14.9 11.2 11.9 2.151 0.135 0.195
Total VFA, mAM/L 91.9 0 89.8 5.454  0.122 0.190
Acetate, % of M 63.7 62.9 63.3 0.814  0.437 0.235
Propionate, % of M 23.7 23.7 24.1 0.405 0.191 0.335
Butyrate, % of M 10.1 10.5 10.0 0.442 0.710 0.088
AP ratio 2.70° 2.65% 2.62° 0.035  0.007 0.478

330 LPC, L. plantarum 1L.M1001 culture; A:P ratio, acetate to propionate ratio; SEM, standard
331 error of the mean; *"Means in the same row with different superscripts differ
332  significantly (p<0.05).
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2. Effects of LPC supplement levels on total gas, CHs, and COs emissions incubated with rumen buffer for 24 h.

LPC, L. plantarum LM1001 culture; L, linear effect; Q, quadratic effect; * “Means in the same row with different

superscripts differ significantly (p<0.05).



