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Methane mitigation potential of alkylphenol-containing plants such as
ginkgo fruit (GF) and cashew nut shell liquid (CL) was evaluated by the application as manure and/or
feed additive. Considering local availability of each material, GF was supposed to use for Japanese
cattle, while CL was for native cattle and swamp buffaloes in Thailand. The evaluations were made
by monitoring changes of fermentation products and microbiota in in vitro culture systems and also
in feeding studies.

Both materials decreased methane production potential by the direct addition to feces with
significant alteration of fecal microbial community, based on the selective anti-microbial actions.
CL was further evaluated by feeding studies using Thani animals and was found to decrease methane
production not only from the rumen fluid but also from feces. This accompanied with apparent changes

in fecal microbiota.
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1
Incub.atlon Treatment Gases from feces (ml/g feces)
period Total gas CO; CHgy Ha
0 day Control 0.62 0.50 0.12 -
Ginkgo 104 * 0.90 * 014 * -
30 day Control 0.43 0.28 0.15 -
Ginkgo 0.29 * 0.23 * 0.06 * -
60 day Control 0.57 0.22 0.35 -
Ginkgo 0.22 ** 018 * 0.03 ** -
90 day Control 0.37 0.27 01 -
Ginkgo 0.24 ** 0.22 ¥ 0.02 ** -
180 day Control 0.39 0.35 0.04 -
Ginkgo 0.37 0.35 0.02 ** -
2
Item Thai native cattle Swamp buffaloes
Control CNSL Control CNSL
Fermentation parameters
pH 6.89 7.45 * 6.84 7.12 **
Total SCFA (mmol/g feces) 0.068 0.073 0.057 0.046
Acetate (molar %) 76.5 60.9 ** 78 68.4 **
Propionate (molar %) 125 22,5 ** 12.9 19.6 **
Butyrate (molar %) 7.0 88 4.9 83*
Ammonia (mg/g feces) 0.040 0.039 0.038 0.032
Gas production potential
Total gas (ml/g feces) 0.058 0.018 ** 0.027 0.017 **
CO2 (ml/g feces) 0.046 0.016 ** 0.022 0.015 **
CH4 (ml/g feces) 0.011 0.002 ** 0.0043 0.0011 **
H2 (ml/g feces) 0.0012 0.0008 ** 0.0012 0.0009 **

*okk (P <0.05; P <001)



91
2020
304-306
DOl
10.2508/chikusan.91.304
Okuhira, K., Koike, S., Ito, S., Kobayashi, Y. 91
The bio- surfactant mannosylerythritol lipid acts as a selective antibacterial agent to 2020
modulate rumen fermentation
Animal Science Journal el3464
DOl
10.1111/asj .13464.
Konda, S., Onodera, R., Kanchanasatit, E., Boonsaen, P., Sawanon, S., Nagashima, K., Suzuki, 226
Y., Koike, S., Kobayashi, Y.
Effect of cashew nut shell liquid feeding on fermentation and microbiota in the rumen of Thai 2019
native cattle and swamp buffaloes
Livestock Science 99-106
DOl
10.1016/j . livsci .2019.06.011
Kang S, Suzuki R, Suzuki Y, Koike S, Nagashima K, Kobayashi Y 89
Rumen responses to dietary supplementation with cashew nut shell liquid and its cessation in 2018
sheep
Animal Science Journal 1549-1555

DOl
10.1111/asj.13100




Su, C., Shinkai, T., Miyazawa, N., Mitsumori, M., Enishi, O., Nagashima, K., Koike,S., 92

Kobayashi, Y.

Microbial community structure of the bovine rumen as affected by feeding cashew nut shell 2021

liquid, a methane- inhibiting and propionate- enhancing agent

Animal Science Journal e13503
DOl

10.1111/asj .13503

Tamori, K., Matsunaga, B., Boonsaen, P., Khongpradit, A., Sawanon, S.,Nagashima, K., Koike, S., 92

Kobayashi, Y.

Feeding cashew nut shell liquid decreases methane production from feces by altering fecal 2021

bacterial and archaeal communities in Thai local ruminants

Animal Science Journal e13569
DOl

10.1111/asj . 13569

Wakai, M., Hayashi, S., Chiba, Y., Koike, S., Nagashima, K., Kobayashi, Y. 92

Growth and morphologic response of rumen methanogenic archaea and bacteria to cashew nut shell 2021

liquid and its alkylphenol components

Animal Science Journal e13598
DOl

10.1111/asj .13598

Shintani, R., Oh, S., Suzuki, Y., Koike, S., Kobayashi, Y. 92

Addition of ginkgo fruit to cattle feces and slurry suppresses methane production by altering 2021

the microbial community structure

Animal Science Journal e13620

DOl
10.1111/asj.13620




Narabe, C., Kamiyama, S., Saito, M., Boonsaen, P., Khongpradit, A., Sawanon, S., Suzuki , Y., 92
Koike , S, Kobayashi , Y.

Cashew nut shell liquid potentially mitigates methane emission from the feces of Thai native 2021
ruminant livestock by modifying fecal microbiota

Animal Science Journal el3614

DOl
10.1111/asj.13614

Yasuo Kobayashi

Recent challenges for mitigation of methane emission from ruminants

Korean Society of Rumen Function Studies

2020

2019

2019




2018

Kobayashi, Y.

Rumen methane suppression toward low carbon ruminant production

International webinar on rumen methane suppression Online operated by Seoul National University (September 17)

2021

Kobayashi, Y.

Mitigation of methane from cattle through controlling gut microbiota and Fermentation.

Materials Research Meeting 2021. Pacifico Yokohama. (Decmber 13)

2021

2021

184




https://anim-func-nutr.agr.hokudai.ac.jp/

https://www.agr.hokudai.ac.jp/r/lab/animal-function-and-nutrition?from=us

(Suzuki Yutaka)

(10793846) (10101)
(Koike Satoshi)
(90431353) (10101)

Faculty of Agriculture

Kasetsart University




