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1
Table 1 Fatty acid composition of the vegetable oils
%
Fatty acids Rapeseed oil Soybean oil Linseed oil
Cl4 0 Myristic acid 0.06 0.08 0.05
C16 0 Palmitic acid 5.67 11.41 5.55
C18 0 Searic acid 2.2 4.1 3.77
C18 1 Oleic acid 47.95 19.72 20.44
C18 2 Linoleic acid 24.64 54.35 15.4
C18 3Linolenic acid 6.65 6.88 53.24
C20 O Arachidic acid 0.55 0.53 0.14
C22 0 Behenic acid 0.38 0.36 0.14
Unidentified compounds 11.9 2.5 .27
Total unsaturated fatty acid 79.24 80.95 89.08
Total saturated fatty acid 8.86 16.48 9.65
2 24 h )

Table 2 Efects of vegetable oils on cumulative gas production ,
methane emission and fer mentation parameters

Rapeseed Soybean Linseed

Items Control . ) ) SEM
oil oil oil

. 189.3 a 185.9 178.9b 175.9b 1.07
Gas production/ mL a a

Methane/ mmol 0.93a 0.93a 0.87b 0.83c 0.01

pH 6.49b 6.52ab 6.48b 6.56a 0.02

48.6c 49.8bc 51.8ab 52.8 0.76
TVFA/ (mmol/L) ¢ ¢ a
Molar proportion/ %
Acetate 60.6a 60.9a 60.1a 58.0b 0.36
Propionate 25.3c 25.4c 27.4b 30.0a 0.36
Butyrate 14.0a 13.6a 12.6b 12.0c 0.16

Proportion
between acetate
and propionate(A/ P)

2.39a 2.40a 2.20b 1.94c 0.04

1) (P<0.05) Inthe same
row ,va ues with different small letter mean sgnificant difference
(P<0.05).

5.2%,
10.8 % PH,

9%
15.4%
pH

, 9%
5% 9%

24 h
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pH
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Effects of Supplemental Linolenic Acid or Vegetable Oils on
invitro Rumen Fermentation and Methane Emission

ZHANG Chunrmei*  SHI Chuan-xin*  YI Xianrwu® L IU Jian-xin®
1. Department of Life Science, Shanggiu Normal University , Shangqiu 476000, China;
2. Department of Animal Science, Zhejiang University , Hangzhou 310029, China

Abgract A seriesof invitro studies were performed to eval uate the effects of unsaturated C18 fat-
ty acid-rich oils and linolenic acid on rumen fermentation and methanogeness with a high-grain sub-
strate. In oil screening experiment ,rapeseed oil ,s0ybean oil and linseed oil were used as tested additives.
Rumen fluid from sheep was incubated with ground corn with or without oil supplementation (10 % of
substrate DM) for 24 h to monitor rumen products. Gas production and methane emisson decreased with
addition of unsaturated C18 fatty acid-rich oils except rapeseed oil. Soybean oil and linseed oil increased
total volatile fatty acids (V FA) production and molar proportion of propionate. In dose-response experi-
ment ,the most potent additives—inseed oil ,and free linolenic acid were further tested to determine
dose-response of rumen fermentation. Linseed oil and free linolenic acid were added to basal substrate at
0%,3%,5%,7 % and 9 % ,respectively. Linseed oil and linolenic acid decreased methane emission s gnifi-
cantly and altered rumen fermentation toward more propionate production by supplementation at 5 % and
3 % ,regpectively. These results suggested that some unsaturated C18 fatty acid-rich oil sandfree linolenic
acid could be used for improving rumen fermentation under high-grain diet ,and the effect of vegetable
oil s on methane emission was concerned with the type and inclusion levels. In the present study ,methane
formation was decreased significantly with increasing levels and unsaturation of fatty acids in vegetable
oil s.

Key words linolenic acid; vegetable oils; methane; rumen fermentation



