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Effect of Amino acids and
Protein on Rumen Microbial Growth
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Abstract Effect of amino acid on rumen microbial growth was determined with washed cell suspen—
sions in vitro. Rumen microbial growth was stimulated by complete amino acid mixtures with or
without casein, but could not be stimulated by subgroups of amino acids with or without casein or
casein hydrolysates. There was little growth apparent when ammonia as a sole nitrogen
source. Rumen microbial growth was a linear funtion of amount of carbohydrate. Experiments
demonstrated that the rumen microbial growth stimulation from both amino acids and proteins was
subjected to the number of amino acids in a given mixture rather than the specific growth-imiting
amino acids.
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Table 1 Rumen buffer solution

o

(4C | 260 ¢ /min,

B

Ingredient Amounts
(mg /L)

K, HPO® 3H,0 240

K2 HPOs 240

(N H)> SO, 240

NaCl 480

MgSOs+* 7THO 100

CaCL° 2H,0 64
Resazurin 1
Hemin 1

1, 4- 1, 4-napthoquinone 2.5
Acetate 5

VFA! 0.2

2
Vitamins and minerals’ 0.2

* mmol/L
1
0.2 mmol/L

VFA contained 0 2 mmol each of propnonate, isobu-

tyrate, isovalerate 2-methyl butyrat and valerate in one

liter of medium.

2 0. 2mmol/L

0. 2mmol each of vitamins and minerals in one liter of

medium

14

2

IE A 19965 20 % 3KF W

( .
I mg),
0.5 mL,
) (
0.5mL), + .
+ +
0.25mlL,
26 mL,
7.4ml 37C
2
Table 2 Different amino acid groups and amount
Amino acid Composition Amount
group (mg/L)
Lys 918.5
BasicA A Arg 453.9
Gln 734.8
Asn 431.0
Asp 390. 3
Usable NA A Asn 431.0
Glu 13209
Gln 734. 8
Tyr 651. 2
Aromatic AA Phe 474. 6
His 376.7
Try 146. 5
Thr 213.7
Neutral AA Ser 605. 0
Pro 702. 6
Gly 243.0
Ala 288. 1
Val 462. 5
Tle 518.2
Leu 801. 3
Sulfur AA Met 2680
N: Nitrogen; AA: Amino acid
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2. 0 mg /mL
50 mg, 19
lg
1.0, 10. 0, 100. 0 mg /mL
: ) . L0
10. 0 100. 0 mg /'m1; , . 1.0
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. 025 05 075 LO LS 20g/L 112
30mL,
35mlL, , 3.5mL
37C .
6 h , RN A
2 . RN A :
25C :
ImL3.3N , >
(4C, 5000 r/min,
20 min), ,
L.OmL 0. 3N , ,
. 37C lh ,
R 0.4mLO0. 2N ,10min
(ﬁtC , 5000 r/min, 20 min),
, 2.0mL
0.2N 1,
R 260 nm
RN A
| )
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(P<0.05 3),
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(P <001);

3 5h R

Table 3 Optical density of bacterial growth after incubation

for 5 hours

Oplical density

Amino acid

group Amino Casein Trypsase Casein
acids  hydrolysate
Basic AA 0.54 0. 65 0. 56 0. 50
Usable N A A 0.54 0. 65 0. 56 0. 52
Aromatic AA 0.55 0. 64 0. 56 0.55
Neutral AA 0.56 0. 64 0. 57 0. 54
Sulfur AA 0.55 0.63 0.55 0. 54
0. 62 0. 62 0. 56 0.5
Complete AA o
Casein 0. 64 0.54 0.55
hydrolysates
Ammonia®  0.51 0. 54 0. 41 0. 40
1 Averages of three
cultures; 2 s Sam ples
contained ammonia only.
N: Nitrogen; AA: Amino acid.
2.2 , ,
(4, )
, 1 mg
2, 10 mg 100 mg
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Table 4 Determination of rumen microbial RNA concentra-

tion after incubation for 6 hours

Amino acid Trypscase concentrations' (mg/L)

concentration

(mg /L) 0 1 10 100
_ (*gRNA/ gRN A Jeulture) ___

0 110.0 170.9 219.5 267. 0

1 169.7 185.6 216.3 262. 5

10 197.4 199.3 225.0 267. 6

100 262. 8 268. 8 272. 8 296. 7

L R

Means of duplicate cultures, all samples contained ammonia.

[10]

e A 19965 20 % 3BF

6 h
" gRN A/mg )

Fig- 1 Microbial growth (* gRN A/mg carboh ydrate)
after 6 hours of incubation with different concentrations of
amino acids plus casein hydrolysates at different carbohydrate
concentrations.

(mg/ ) Carboh ydrates ( mg/culture)
X Ammonia as an sole N source.

Com plete amino acid O mg /L, 110 mg /L,
100 mg /L.

’ ° 1
, 100 mg /L
255 ¢ kg 2004 g /kg
o (27.3rg RNA/mg X g
/0. 107 g RN A= 225t ¢ /mg ;
255 ¢ kg X 0.08 (N) =20.4¢
N /kg )
[11]
, 645¢g
52g /kg . )
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