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Abstract: Four goats with permanent rumen fistulae in 4 X 4 Latin square design were used to
study the effect of malate (0, 5, 10, 15 g/d) on rumen fermentation of goats. The results
showed that the pH and propionate percentage increased significantly in rumen (P<C0.05), and
the NH;-N, lactate concentration and acetate to propionate ratio (A/P) decreased significantly in
rumen (P<C0.05). The lactate concentration in 5 g/d and 10 g/d malate groups decreased respec-
tively by 31% (P<C0.05) and 29% (P<C0.05) at 8 h compared with the control. Both of 10 g/d
and 15 g/d malate groups decreased the NH;-N concentration by 30% (P<Z0.05) at 2 h compared
with the control. Compared with the control, 10 g/d and 15 g/d malate groups decreased respec-
tively average daily acetate to propionate ratio by 12% (P<C0.05) and 22% (P<C0.01). Average
daily total volatile fatty acid (TVFA) concentration of all malate groups had no significant change
compared with the control. The results suggested that based diets supplemented with malate
could improve rumen fermentation type and increase the use of lactate and NH;-N.
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Table 1 The feed formula for the goats

£ K 27354 R H T T/ % HER/ % HARE/(M]/kg)
Corn Wheat bran Soybean meal Hay Dry matter Crude protein  Digestible energy
H R 20 A
R 336 180 84 400 87 15.7 13.52

Ingredients/g

R4 H 7546 NaCl 6 g, Per goat fed 6 g NaCl daily
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Fig. 1 Effect of malate on pH in rumen liquid
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Fig. 2 Effect of malate on lactate concentration in rumen liquid
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Fig.3 Effect of malate on NH;-N concentration in rumen liquid

K2 ERBMUFEERS VFA BM
Table 2 Effect of malate on VFA in rumen liquid

ik / (g/d) LW/ %% N/ T]/ % B R ARG W / (mmol /1) L/ R
Dosage A/TVFA P/TVFA B/TVFA TVFA A/P
0 75.43 15. 86 8.71 116.9248. 32 4.7940.73
5 75.32 16. 00 8.54 120. 85+9. 25 4.7140.52
10 73.90 17.73" 8.37 127.10411. 22 4.1740. 42"
15 72.50 19.50" " 8. 00 126. 244 10. 59 3.7240.39""

S5XFEAME . P<<0.05, % %.P<0.01, Compared with control % . P<(0.05, % %.P<C0.01
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R, OGS N3 R 5 9 B ONH,-N ok B AH X £
FELIFA TR, 77 A as R0 SR R W T fE . —
SRR AR 0L EE B MUE Y X NH,-N /A A,

1]



1240 F oK OB OE ¥ i 37 %

PR = 4B 2 L BSR4 s gk L R RT h sh ). 1986.
KGR FE R AR T MEE R R [4] Weathburn M W. Phenol-hypochlorite reaction for de-
B 1 R W A% 85 . drskov 2D GH L ELAE H OB termination of ammonia [ J]. Analy Chem, 1967, 39:
SR R TR AR AT RO e 5
) e ‘ ST %k AR TR R I R 1
W 2 TR A LKL B R S SRR A 1 0 10825 110 115, .
. SR A P I 30 ~ .

R AR R LIRS IR R S FE Rl H AR 2% VI ESE (19 . - o ; .
%f&” { i i ”Wéi i *i*#T*JwEE [61 SKJei. HKEES . 4. SR MEE A LM,
JBi N W 3 - H— B - e e N
B NN SRR A B HL IR 22 A 20— 2 ity 55 2 W AL R HCE R 1997, 422~428.
I [7] Garrett E F, Pereira M N, Norlund K V. Diagnostic
3.3 ERBMES VFAIRENZ I methods for the detection of subacute ruminal acidosis

RSN 52 R W, R BENR W) 4 R R A HL ) in dairy cows[J]. ] Dairy Sci. 1999, 82 1 170 ~
i 26 5 T R 1) DS TR VAR R A 4 1Pk g D TR AR B2 1178.
B O BRARD | A a2t s F2 0, H OB R [8] Carro M D, Ranilla M J. Effect of the addition of mal-
3 Mﬂ%%@ TN R Hﬁ‘ﬁﬂ F%{Eiﬁ-? W2 ate on in vitro rumen fermentation of cereal grains[J].
MO B R TR LR AR R R | Nut. 2003, 89, 151185
1K) L EL DL EE 7, 1 Sl PO M) 48 T 75 G 7 B0 A [9] leb.et' D J. Martin S A. Eff'e(j‘t o.f a Saccharomy'ces
HLIR 4 S S0 . R o 7 2 8 A4 T cerevisiae culture on lactate utilization by the ruminal
LI A i) e »He ‘j\_ AR bacterium Selenomonas ruminantium[ J]. J Anim Sci,
TR . R R B PO i S R R e g A B 1991, 69, 4 628~4 633.
LA (P<<0. 05) (5% BEAE AR L6 L (H B W [10] Callaway T R, Martin S A. Effects of organic acid and
CHRIFAN H RPN TERBR MM, X5 Rus- monensin treatment on in vitro mixed ruminal microor-
sell &0 .Callaway LELSIR B — 3, ganism fermentation of cracked corn[ J]. ] Anim Sci,
o ¥ 9 PR L 0 7 47 TR B B 1996. 741 9821 989.
R B3 S FEE il T 79 8% B Cheat incre- [11] Gottschalk J. Bacterial Metabolism [ M]. 2 nd Ed.
ment) . 7, 8 R0, T LA TR W8 T8 5 2 2 W it New York : Springer-Verlag, 1986.
[12] ®rskov E R, McDonald 1. The estimation of protein
IR
degradation in the rumen from incubation measure-
- " ments weighted according to rate of passage[J]. ] Ag-
4 & it N -
ric Sci Camb, 1979, 92: 499~503.
AR IR 5 R R, SRR H R AR S AR [13] Russell J B, Strobel H J. Effects of ionophores on ru-
RX I Ashig B XA —E R, 58, 3R minal fermentation [ J]. Applied and Environmental
S0 2 0 R 0 o 6D T U Microbiology . 1989, 55, 1~6.
ak Fofl A Ak s o A R L TCER B ANTELE I AE W [147] Russell J B, Van Soest P J. In wvitro ruminal fermenta-
4 T 25 1 ﬁ)ﬁ?'ﬁi:ﬁﬁ%‘@ 5 RS 25 W ok B % i) B tion of organic acids common in forage [ J]. Applied
DI L S SR T LV I 24 B (I HL R e and Enviromental Microbiology, 1984, 47. 155~159.
s A 1)
2 BB A 22 VR I R [15] Callaway T R, Martin S A. Effects of cellobiose and
monensin on in vitro fermentation of organic acids by
mixed ruminal bacteria[ J]. J Dairy Sci, 1997, 80:
S &k -
' 1126~1 135.
[1] McCartney E. Understanding EU feed additive regula- [16] Richardson L F. Raun A P. Potter E L. et al. Effect
tions and a look into the futurel AJ. In Proceedings of of monensin on rumen fermentation n vitro and in vivo
the Alltech’s 16th Annual European[ C]. Middle East- [J]. J Anim Sci. 1976, 43; 657.
ern and African Lecture Tour, 2002, 96~107. [17] Russel ] B, Stroble H J. Effect of ionophores on rumi-

[2] Lehninger A L. Biochemistry[ M]. 2 nd Ed. New
York: Worth Publishers, 1975.

(31 P EARM B2 B 22 M & BBt 7 B, 9 2 48 57 A o Gl

nal fermentation [J]. Appl Environ Microbiol, 1989,
55: 1~6.



