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Changes and their relationships of enzymes, urea nitrogen and lysine
concentrations during mixed rumen microorganisms
by using lysine in vitro

LI Li-mu, HU Liang-wei, DIAO Huan, LING Jun

(School of Animal Sciences and Technology s Anhui Agricultural University ; He fei 230036 ,China)

Abstract: In Vitro studies were conducted to examine the changes and their relationships of NADP-
linked glutamate dehydrogenase (GDH), y-glutamy transpeptidase (y-GT), glutamic-oxalacetic transami-
nase (GOT),glutamic-pyruvic transaminase (GPT),urea nitrogen (UN) and lysine concentrations during
mixed rumen microorganisms degrading lysine. Rumen fluids were collected from fistulated goats, then
mixed and poured into 12 serum bottles. The 12 bottles were divided into two treatments (control and ly-
sine). Each treatment had 6 bottles. Each bottle contained 40 mL of rumen fluid and 20 mg of starch. Bot-
tles with or without 0. 42 mmol lysine was respectively lysine and control treatment,and both were anaero-
bically incubated at 39 C for 16 h. Free lysine and UN concentration,and GDH,y-GT,GPT,GOT activities
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in the supernatants of the incubation for 0,8,16 h were analyzed. UN concentration kept stand in suspen-
sion with lysine,while UN concentration was significantly high (P<C0. 05) at incubation for 16 h. Activities
of GDH increased with incubation time. Interaction of lysine concentration and incubation time significantly
influenced (P<C0. 05) activities of GDH and y-GT of rumen microorganisms. Incubation time factor influ-
enced (P<C0.05) activities of GDH.y-GT and UN concentration. Activity of y-GT for 16 h had highly sig-
nificantly positive relation with GPT and UN for 16 h in culture suspension without lysine treatment(R=
0.95;R=0.92). GDH at 0 h with y-GT for 8 h had a significantly positive relation in suspension with ly-
sine treatment (R=0. 88) ,the latter was significantly positively related with UN for 8 h (R=0. 86). Lysine
concentrations for 0,8,16 h in two treatments were negatively related with GDH for 0 h. However, there
was a highly significantly negative relation with GDH in adding lysine treatment for 8 h (R=—0. 94). Di-
gestibilities of lysine in culture suspension with and without adding lysine for 8 and 16 h were 31. 64 %,
49.24% sand 63.59% ,74.55% ,respectively. The digestibilities of lysine in adding lysine group for 8 and 16
h were all highly significantly higher (P<C0. 01) than that of in control group for 0 h. These results implied
that rumen microorganisms probably increased UN accumulation through cooperation of y-GT,GPT and

GOT to keep growth under the lack of nitrogen sources. Degradation of lysine was an enzymic degradation

essentially.
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Table 1

Changes of GDH,y-GT,GPT,GOT activities,and UN,lysine concentrations in

buck ruminal at different incubation time

Xif 1 Control W& R4 Lysine
i H Item
0 h 8 h 16 h 0h 8 h 16 h
(I?I]_I/ S 118.48+4.83 A 166.68410.43 B 322.07+8.48 C 89.17+9.08 E 108.50426.06 Ab 203.40+10.47 D
(pmol « L™1 « min™")
UN/(mmol « L™ 1) 0.8140.04 Aa 0.81+£0.13 Aa 1.014+0.17 Bb  0.924+0. 06 be 0.9140. 10 abc 0.9440.05 be
_GT/
y(le/ R 44, 6741.80 ABa 40.66+1.50 A 40.884+5.17 A 55.68+7.78 Bb 41.34+2.33 A 38.97+2.68 A
(pmol « L1 « min™ 1)
(_,?'II‘/ R 27.03+2.72 A 29.16+£5.71 C 36.91+4.71 B 35.85+13.37 B 27.92+1.82 A 39.09+11.37 B
(pmol « L1 « min™ 1)
GOT/ ) - . . -
1 R 69.43+11.65 a 69.61£6.91 a 66.45+7.02 ab 69.19428.90a 61.534+3.03 ab 55.58+5.64 b
(pmol « L™1 « min™!)
Lys/(mmol « L™ 1) 0.24740.07 a 0.16+0.04 a 0.1240.05 a 30.39+2.12 b 11.13+1.01 ¢ 7.79+t1.40d

e AT 5 AR AN IR RS 7B 3 3R R 28 SR R 3 (P<<0. 01) AR Al /NG 7 BE 3 378 22 53 3% (P<C0. 05) .

Note: Different capital letters in a row indicate greatly significant difference (P<C0. 05) ;different small letters indicate significant difference

(P<C0.05).
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