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Hfect of different types of fiber on rumen fermentation
and production of conjugated linoleic acids in vitro

Li Yarling*? , Meng Qingxian® 2
(1. Sate Key Laboratory of Animal Nutrition, Beijing 100094, China; 2. College of Animal Science and
Technology/ Beef Cattle Research Center , China Agricutural University , Beijing 100094, China)

Abstract An in vitro study was conducted to determine the effect o different types o fiber supplemented with sun-
flower oil on rumen fermentation and formation of conjugated linoleic acids (CLA) by mixed ruminal microorganisms.
Cell wall components extracted from corn stover and beet pulp, and avicel were used as substrates ,representing ligni-
fied fiber, easily digestible fiber and purified cellulose, respectively. Surflower oil was supplemented at the same level
(4.76 % of substrate DM) for all three types of fiber. After 24 h of incubation, rumen fermentation parameters and the
concentration of fatty acids (FA) in the culturefluid were determined. Results showed that the type o fiber significantly
irfluenced ( P<0.01) rumenfermentation traits in vitro. Composition of FA and prdfile of CLA were altered by the fiber
type. Compared to the digestible fiber and purified cellulose, lignified fiber significantly increased ( P<0. 05) the pro-
duction o cis9, trans11-CLA by rumen microorganisms.
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Table 1l Chemical component of experimenta fiber materias

w ( )/

% (DM)
35.3 35.9 100
57.3 60. 7 0
4.9 2.0 0
2
Table 2 Fatty acid compostion of sunflower oil
m ( ) m( )/ (¢/ 100 @)
Ciso Ciso Cig1-Cis9 Cig 2-cis9cisl2 Cyg 3-cis9cisl2cisl5
7.0 5.6 19.6 67.7 0.1
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Table 3 Fermentation parameters of experimenta fiber supplemented with sunflower oil in culture fluid
ater 24 h of incubation in vitro

SEM P
24 h / (mL/ 200 mg ,DM) 33.2b 50.2 a 54.2 a 2.29 <0.0001
pH 6.87 a 6.67 b 6.54 b 0. 06 0. 006
NHz- N/ (mg/ dL) 13.2a 11.0b 4.3c¢ 0.37 <0.0001
/ (mmol/ L) 52.7c 64.2 b 74.6 a 2.43 <0.0001
! % 69.5a 66.9 b 57.0c 0.28 <0.0001
| % 19.1c¢ 22.4Db 34.7 a 0.23 <0.0001
! % 1.0a 0.9b 0.9b 0.02 < 0.0001
! % 7.7 a 7.5a 5.7b 0.21 <0.0001
! % 1.7a 1.2b 1.3b 0. 06 <0.0001
| % 0.9b 1.2a 0.5¢c 0.05 <0.0001
/ 3.7a 3.0b 1.6c¢ 0.03 <0.0001
(P<0.05) , in=8
2.2 , )
(Cua 0) (Cis 0) (Cis 0)
, (Cis 0) (C20 0) 3
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4 24 h
Table 4 Concentration of fatty acidsin culture fluid ater 24 h of incubation
/ (mg/L) SEM P
Cuo 3.18¢c 40.99 a 17.15 b 2.42 <0.0001
Cis o 3.24b 1.68 b 22.11a 0.63 <0.0001
Cis 0 33.04 a 34.67 a 15.23 b 2.04 <0.0001
Cie 1~ CiS9 1.32 0.84 0.91 0. 32 0.54
Ciso 166. 05 a 141.44 b 168. 05 a 7.63 0.02
-11 Cig 1~ transll 89.18 a 68.21 b 73.42 b 3.57 0. 002
Cys 1~ Cis9 23.63 a 20.50 b 16.90 c 0.75 <0.0001
Cis 2~ Cis9 , cisl2 1.64 b 9.37 a 2.41b 1.02 <0.0001
-9, -11 Cig 2~ Cis9, transll 5.38 a 3.64b 3.96 b 0.38 0.01
-10, -12 Cig o~ translO, cis12 0.30 b 0.13c¢ 0.52 a 0.05 0. 000 2
-9, -11 Cig o~ trans9, transll 0.19a 0.27a 0.09 b 0.03 0. 002
-9, -11 Cis 2~ Cis9, cisll 1.33 ab 1.50 a 0.92b 0.15 0.03
Totd QLA " 7.20 a 5.55 b 5.49 b 0.47 0.03
Cis 3-cis9, cisl2, cis1l5 1.12 a 0.85b 0.003 c 0.05 <0.0001
Cao 0 7.04 a 2.77b 3.36b 0.54 <0.0001

: *Totd CLA = Cyg 5 cis9, transll + Cyg 7 transl0,cisl2 + Cyg 7 trans9, transll + Cig 7 cis9, cisll
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