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STUDIESON INTRA - ABOMASAL INFUSION OF DIFFERENT L EVEL S
OF GL UCOSE,CASEIN AND THIER MIXTURE AND HIGHER
ACETIC ACID MOLAR PROPORTION VFA SOL UTION TO
MANIPULATE ENERGY CONVERSION IN BEEF CATTL E

L1 Sheng- li ,FENG Yang- lian ,MO Fang,YANG Ya - fang
(College of Animal Sciences and Technology, China Agricultural University, Beijing 100094, China)

ABSTRACT : In a 3 comparative feeding experimental design, three steers (375+ 25kg) fed a mainte:
nance diet of 100 % Chinese wildrye hay were intra - rumen infused with V FA mixtures that supplyed
above 0. 3 times maintenance feeding level and containing acetic ,propionic and butyric acids in the molar
proportion of 75,15 and 10. In experiment 1 ,three levelsof glucose (100,250 and 400g/ day) were contin-
uoudy infused into the abomasum; In experiment 2, three levels of casein (100,300 and 400g/ day) were
continuoudy infused into the abomasum ; In experiment 3 ,three levels of glucose and casein mixture(250 +
200,250 + 300 and 250 + 400g/ day) were continuoudy infused into the abomasum. Heat production ,energy
and nitrogen balance were evaluated in respiration double chamber (BAU KB - 1) . The results were
showed :the intra - abomasum infusion of glucose ,casein and their mixture all significantly decreased HP/
1998- 08- 18

( 39330170)
(1965, ( ),



2 : V FA 15

ME (P<0.05), increased Kf (P<0.05) and prompted the body fat and protein deposition (P <0.05)
. There were no differences of HP/ ME and Kf between infuson of glucose and casein alone, which
demonstrated that intra- abomasum infusion of glucose and casein alone had smilar effectson HP/ ME
and Kf.But the body protein deposition with infuson of casein was 68. 4 percent higher than that with
infuson of glucose. Compared the infuson of glucose and casein mixture with the infusion of glucose or
casein alone, HP/ M E decreased by 4. 53 percent units(P <0.05) or 4.56 percent units(P<0.05) ; Kf in
creased by 4. 78 percent units (P<0.05) or 5.17 percent units (P<0.05) . It implied that the results of
intra - abomasum infusion of glucose and casein mixture was more superior than intra - abomasum infu
son of either of them alone. In this study ,the optimum infuson levels were 250g/ day glucose, 300g/ day
casein alone as well as 250g/ day plus 200g/ day glucose casein mixture.

Key word: beef cattle;glucose and casein infusion;high acetic acid molar proportion;manipulation of
energy conversion
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, 1

8MJ/ Table 1. The nutritive value of Chinese wildrye( %)
’ 8MJ ' GE(MJ/kg) ME(MJ/kg) CP NDF  ADF Ca P
14 17.1 6.5 7.14 70.12 41.41 0.32 0.20
V FA KB - 1 , 7
’ 3 L
, 8:00 16:0
1.5 VFA
3.5mm, 5.5mm 50cm ,
60 x 25mm’ , : ;
, 24 7000ml V FA 7000ml
5mm, mm, 5 7cm,
1 ) 80 )
NaCOs 24 4000ml
4000ml
2
2.1 VFA
, DE ME(P<0.05) , (P> 0.05) ,
2 (P<0.05) , 250g  400g 100g (P<
0.05), 250g 400g (P>0.05) HP/ME(P<0.05) ,
250g  400g HP/ME (P>0.05) , 100g (P <0.05)
JHPIME(Y , %) (X.9/ ) '
Y=78.860- 1.708 InX (r=-0.941,n=4)
Kf 14.05 (P<0.01) ; 250g  400g Kf

100g Ki  (P<0.05, 250g 400g (P> 0.05)
(X.g/ ) K(Y,% :
Y =38.474+1.912 1nX (r=0.916 ,n=4)

2 2509 , HPIME K , 100g  250g
2.7% 6.5% , Kf
25% 53%, NADPH ,
, (P<0.05) 172. 41g
, , 250g  400g
100g (P<0.01), 400g 2509 (P>0.05)
VFA , , )
NADPH , )
, NADPH

) Mackae Lobely
(1986) ;

2.2 VFA
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Table 2. Theeffects of different infusion levels of glucose at 1.3 feeding level on energy balance and conversion

Abomasal infusion levels of glucose(g/ day)

100 250 400 0

BW’ ™ (kg) 083. 98 084. 10 084. 25 083. 46

GE of hay (MJ/ day) 110. 48 109. 42 107. 40 108. 36

V FA Energy infused V FA (MJ/ day) 011. 87 011.87 011.87 011. 87

Energy infused glucose 001. 62 004.03 006. 44

Feca energy (MJ/ day) 052. 45 052.20 054. 45 053. 66

Urinary energy (MJ/ day) 004. 89 005.01 005. 24 004. 04

CH:  Methane energy (MJ/ day) 006. 48 006. 44 006. 08 005. 81
DE(MJ/ day) 071. 52a 073.12a 071. 26a 066. 57b
M E(MJ/ day) 060. 15a 061. 67a 059. 94a 056. 98b
HP(MJ/ day) 044. 04a 040. 81b 041.88b 047. 05c
HP/ M E( %) 073. 12a 066. 17b 069. 84b 082. 60c
N Eg(MJ/ day) 016. 11a 020. 86b 018. 08b 009. 67c
Kf (%) 043. 18a 052. 85b 049. 74b 034. 54c
Body fat deposition (g/ day) 365. 55a 442.53a 359. 77a 216.87b
Body protein deposition (g/ day) 066. 31a 125. 06b 158. 38b 054. 13a

3 1.3
Table 3. Theeffects of different infusion levelsof casein at 1.3 feeding level on energy balance and conversion

Abomasal infusion levels of casein(g/ day)

200 300 400 0
BW*" (kg) 084.65  084.77 083. 95 083. 46
GE of hay (MJ/ day) 110. 17 111.56 109. 78 115. 36
V FA Energy infused V FA (MJ/ day) 011. 87 011.87 011.87 011. 87
Energy infused casein(MJ/ day) 004. 05 006. 07 008. 10
Feca energy (MJ/ day) 052. 32 052. 87 053.20 054. 25
Urinary energy (MJ/ day) 005. 12 005. 56 005. 78 005. 78
CHs Methane energy (MJ/ day) 006. 76 006. 84 007. 02 006. 84
DE(MJ/ day) 073.57a 076. 63b 076. 55b 072.98a
M E(MJ/ day) 061. 49a 064. 23b 063. 75b 060. 36a
HP(MJ/ day) 043. 12a 044. 36ab 045. 87b 048. 24c
HP/ M E( %) 070. 13a 069. 06a 071. 95a 079. 92b
N Eg(MJ/ day) 018.57a 019. 87a 017. 38a 012. 12b
Kf ( %) 051. 74a 050. 34a 044. 36b 035. 20c
Body fat deposition (g/ day) 357.27a  361.78a 297.37b 267.94c
Body protein deposition (g/ day) 183. 19a 230. 31b 212. 75ab 061. 69¢c
300g/ 400g/ ME 200g (P<0.05), 300g
400g (P> 0.05) , 3 , (P<0.05) ,
400g 200g (P<0.05), 300g 200g 400g (P>0.05)
,HP/ ME (P<0.05) , 200g,300g 400g ;
Kf (P<0.01) , 200g 300g Kf 400g (P<0.05) ,
; (P<0.01), : 200g  300g
400g (P<0.05) ; 300g

200g (P<0.05) ; 300g/ , (P>0.05) ;
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., 300g/ ,
MacRae  (1986) , 30g/ , Kf
42.5% (1991) , Kf 27.6 %,
(
), ; : :
NADPH ,
, 250 400g 300g 400g
, 38.14 %, 22.65 %,
15.94 (P<0.05) ,HP HP/ME Kf
(P>0.05) , , V FA
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2.3 VFA
, DE ME (P<0.05) , 4,
(P<0.05) ,
650g/ , , , N ,
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,HP HP/ ME (P<0.05) , HP
(P<0.05) , (P> 0.05) ; HP/ ME (P
<0.05) , , Kf (P<0.01) , Kf
59.3%, (P<0.05), (P>0.05)
, Kf , :
Kf ( %) =40.008 + 2. 107 1nX(r =0.863,n=4) ,X (g/ )
Kf N Eg 4.56 (P
4 1.3

Table 4. The effects of different infusion levels of glucose and casein mixture

at 1.3 feeding level on energy balance and conversion

+
Abomasal infuson levels of glucose and casein(g/ day)

(250 + 200) (250 + 300) (250+400) O( )

BW* ™ (kg) 085. 89 086. 40 085. 00 084. 45

GE of hay (MJ/ day) 114. 42 115. 20 113.78 124. 41

VFA  Energy infused VFA (MJ/ day) 011.87 011.87 011. 87 011.87

+ Energy infused glucose + casein(MJ/ day) 008. 08 010.10 012.13

Fecal energy (MJ/ day) 54. 25a 055. 88a 059. 83b 081. 33b
Urinary energy (MJ/ day) 006. 12a 006. 74ab 007. 55b 005. 64a

CH:  Methane energy (MJ/ day) 007. 18 007. 98 007. 85 007. 43
DE(MJ/ day) 080. 12a 081. 4% 076. 95b 074. 95b
M E(MJ/ day) 066. 82a 066. 77a 062. 75b 061. 88b
HP(MJ/ day) 040. 57a 042. 45ab 044. 76b 048. 87c
HP/ME( %) 060. 72a 063. 58a 071.33b 078. 98¢
N Eg(MJ/ day) 026. 25a 024. 32a 017.99b 013. 01c
Kf (%) 059. 30a 053. 72ab 047.09b 034. 88c
Body fat deposition (g/ day) 504. 68a 457. 69a 281.78b 287.21b

Body protein deposition (g/ day) 259. 50a 257.19 259. 74a 066. 00b
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