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Hfects of niacin on rumen fermentation and fibre degradation in vitro

Zhao Yunjun'?, Meng Qingxiang"
(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 study the effects of niacin addition to the dietary substrates on rumenfer-
mentation and fibre degradation. The addition of niacin significantly increased total gas production, TVFA concentration,
the activity of CMCase and Xylanase, and the degradation of DM and NDF ( P<0. 05) , while did not significantly effect
on the total counts of protozoa and bacteria, the potential gas production, the rate of gas production, pH, the ammoni-
aN concentration, the molar percentage of VFA , the ratio of acetate to propionate, the activity of Avicelase, and the
degradation of ADF ( P>0.05). The total counts of protozoa ( P=0.082) , the potential gas production ( P=0. 056) ,
the activity of Avicelase (P=0.078) , and the degradation of ADF ( P=0.093) had anincreasing tendency with the in-
crease o niacinlevel. The current study suggested that the addition of niacin had beneficial effects onfibre degradation
when the diet (fermentation substrate) contained higher corn stalk (70 %) .
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Table2 Hfectsof niacin on dynamic of gas produced , fermentation parameters, number of microorganism, activities
of enzyme, degradation ratio in vitro

w( )/ Ugm)
SEM P
0 3 9

72 h (DM)/ (mL/0.29) 58.37 b 61.30 b 62.33 b 0. 823 0.034
(DM)/ (mL/0.29) 58. 52 61.21 62. 44 0.912 0. 056
/h 0. 060 0. 061 0. 062 0. 001 0. 298
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! % 63. 42 63. 53 63. 66 0. 40 0.914
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! % 9.50 9. 46 9. 30 0. 32 0. 892
! % 1.93 1.84 1.86 0. 07 0.643
! % 1. 42 1.43 1.41 0.10 0.931
| % 2.81 2.73 2.74 0. 10 0. 839
/ 3.03 3.02 3.03 0.03 0. 828
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/(x10° /mL) 26. 84 30.19 30. 50 1.03 0. 082

/ @ mol/ (mL-min))
90.30 b 103.18 a 106. 63 a 3.37 0. 031
56.96 b 64.08 b 65.73 a 1.98 0.043
67.78 73. 41 74. 64 1.82 0.078

! %
(DM) 57.60 b 60.94 a 60.97 a 0.769 0.033
(NDF) 38.70 b 41.39 a 41.46 a 0. 607 0. 030
(ADF) 32. 33 34. 66 34.74 0.719 0. 093
(P>0.05) , (P<0.05) ;SEM
2.2 72 h ADF
(P>0.05)
1) 2 , , (P=0.082) (P=
72 h 0.078) ADF (P=0.093)

DM NDF (P<0.05) , O o/ mL 3 9ug mL



49

12.5% 13.6 %;
12.5% 15.4%,
14.3% 18.1 %, 8.31%
10.1% ;DM 3.34% 3.37 %,
NDF 2.69% 2.76% ,ADF
2.33% 2.41%
2) H
, [17]
[4,18]
(70 %)
3
(70 %) ,
(70 %) ,
' [1]
24
, [24] (2]
[25]
[26]
[27] [3]
DM NDF ADF
[4]
Coleman!?®! , 60 %
] L] [5]
[6]
[29] , [7]
[18,23] NDF [17,20]
8
DM [8]
NDF
3) 1

: (9]

[10]

[21]

[30]

, (70 %)

(3 ugmL)

Grard C L. B-complex vitamins for dairy cows: a new
goproach[J]. CanJ Anim i ,1998,78:71790
ChiquetteJ, Grard C L, Matte J J. Hfect of diet and
folic acid addition on digestibility and rumina fermentar
tionin growing steers[J]. J Anim i ,1993,71:2793~
2798

Nangia O P, Sharma R. Influenceof niacin supplementa
tion on rumen fermentation and microbia protein synthe-
gsin buffaoes[J]. Indian Vet J,1994 ,71:9787982
LardinoisC C, MillsR C, Hvehjem CA , et . Rumen
synthedsof the vitamin B complex asinfluenced by ration
compostion[J]. J Dary i ,1944 , 27:5797583
Bentley O G, Latona A, De Paul P, et d. Factors &-
fecting the digedtibility of celulose of poor quality hay
[J1. J Anim i ,1951,10:1038°1043

Waserman R H, Sedey H W, Loodi J K. The physolo-
gy and nutrition of a rumen lactobacillus[J]. J Anim i,
1953,12:9357939

[J3]. ,2003 ,8
(5) :987104
Menke K H, Steingass H. Egimation of the energetic
feed value obtained from chemical analyssand in vitro gas
production usng rumen fluid[J]. Anim Res Dev,1988,
28:7755
[M].
,1993:19722
Van Sest P, RobertonJJ B, LewisB A. Methodsfor



50

2006 11

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

dietary fiber neutral detergent fiber, and nongarch
polysaccharides in rdation to anima nutrition[J]. J
Dairy Si ,1991,74:358373597
Erwin E S, Marco GJ, Emery E M. Volatilefatty acid
anaydsof blood and rumen fluid by gas chromatogrgphy
[J]. J Dary i, 1961, 44:1768°1771
Broderick GA , KangJ H. Automated S multaneous de-
termination of ammonia and amino acids ilation of ru-
men bacteria[J]. Appl Microbiol ,1980 ,14:794-799
Wood T M, Mahaingeshwara K. Methods for measur-
ing cdlulase activities[J]. Methods in Enzymology ,
1988 ,160:87-130

, ) . [M].

,1999:90792

Williams A G, Coleman G S. The Rumen Protozoa
[M].New York:Soringer-Verlag ,1992:14-41
SAS Ingitute. User’ s Quide: Satigics[M]. verson 6
editions. Inc Cary N C: SAS Ingitute,1996:17
Horner J L , Coppock C E, MoyaJ R ,et d. Hfects of
whole cottonseed, niacin and nicotinamide on rumina
fermentation, protein digedtibility, and nutrient di-
gestibility[J].J Dairy i ,1988,71:12391247
Doreau M, OttouJ F. Influence of niacin supplementa
tion on in vivo digedtibility and rumina digestion in
dairy cows[J].J Dairy St , 1996 ,79:2247-2254

[J]. ,1991(2) :34-40

Ottou J F, Doreau M. Influenceof niacinonin vitro ru-
mina fermentation and microbid syntheds depending on
dietary factors[J]. Anim Feed St Technol ,1996 ,58:
187-199

Horner JL , WindleL M ,Coppock C E et d. Hfectsof
whole oottonseed, niacin and nicotinamide on in vitro

fermentation and lactating Holstein cows[J]. J Dary

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

i, 1988 ,71:3334°3344

Arambd M J, Bartley E E,Dennis SM et d. Hfect of
toasted oybean med with or without niacin on rumen
fermentation, passage rate of duodena digesta and di-
gegtibility of nutrients[J]. Nutr Rep Int, 1986 ,34:1011
~1020

Fiva G, Litta G, Prandini A et d. Hfect of niacin and
nicotinamide on rumina fermentation[J]. Zootecnicae
Nutrizione Animale,1987 ,13(5) :5357544

DijkgraJ, Tamminga S. Smulation of the efectsof di-
etson the contribution of rumen protozoa to degradation
of fibrein the rumen[J].Brit J Nutr ,1995 ,74:617-634

[J]. ,1992 ,2:23726
Kurihara Y, EadieJ M, Hobon P N ,et d. Rdation-
ship between bacteria and ciliate protozoa in the sheep
rumen[J].J Gen Microbiol ,1978 ,51:267272
Santra A, Karim S A. Influence of ciliate protozoa on
biochemica changes and hydrolytic enzyme profilein the
rumen ecosystem[J]. Appl Microbiol , 2002 ,92(5) :801
—811
Coleman G S. The distribution of carboxymethylcdlulase
between fractionsfrom the rumen of shegp containing no
protozoa or one of five different protozod populations
[J]1.J Agric S Camb ,1986 ,106:1217127
Ghosh N R ,Nedam Kewadramani ,Harjit Kaur. Compar-
ative eficacy of niacin vs nicotinamide on rumen fermen-
tation in buffadoesfed straw based diets[J] . Buffalo Jour-
na ,2003 ,19(3) :249-259
Wemer PJ, Waghorn GC, Odt CL ,et a. Hfect of
diet on populationsof three geciesof rumind cdlulolytic
bacteriain lactating dairy cows[J]. J Dairy i, 1999,
82:1227134



