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Study on the changes of amino acid profiles rumen degradation
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Abstract: [Objective)] This research was engaged in the study on the change of amino acid profiles ru-
men degradation for cluster leaf rosinweed and comfrey at different growth stages. [Method]) Six sheep fit-
ted with permanent ruminal cannulas were used to determine the degradation characteristics of amino acid
(AA) ruminal incubation by nylon-bag technique for 2 forage grasses at different growth stages. [Result]
The result showed that:1)the contents of amino acid reduced gradually with the growth of 2 kinds of fora-
ges. The TAA/CP of cluster leaf rosinweed showed two-peak (high—low —high—low) dynamic pattern.
The TAA/CP of comfrey showed singer-peak (low — high—low) dynamic pattern. Two kinds of grasses
were rich in aspartic acid, glutamic acid, alanine, valine and leucine, while the content of sulfur amino acids
lower. But the amino acid changed at different growth stages with different rules. 2) Most amino acids of
the Two kinds of grasses in the flowering were not easily degradable in the rumen, showing that amino

acids in the rumen of grass flowering had good resistance to degradation for 2 kinds of grasses,especially
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proline and alanine degradation in the rumen of strong resistance(P<0. 05). 3) In 4 growth periods amino

acids were more prone to degradation in the rumen except flowering, while the lysine and arginine were

more easily degradable in the rumen grass for 2 kinds of grasses (P<C0. 05). [Conclution) Two kinds of

forage crude protein and amino acids affected by the great variety and growth stage. Lysine and arginine at

different growth stages were easier to degradate in the rumen. Proline and alanine had strong anti-degrada-

tion in the rumen in flowering period.
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Table 1 Contents of CP and AA of cluster leaf rosinweed and comfrey in different growth periods %
B FA 7 5 Fluster leaf rosinweed BAEH Comfrey
5 H g PR e e e P ey
Stemenl- , Stemenl- .
Item Lealy . Flowering Mature Lealy Flowering Mature
stage ongation stage stage stage Onged stage stage
stag stage stag stag stag stage stag stag

HEH CP 24.49 19. 16 17. 85 17.67 29.91 17.01 19. 30 13.68

AR TAA 22.51 15.57 16. 45 13.93 24,47 14.03 15.57 10. 57

KREE W Asp 2.45 1.70 1. 80 2.32 2. 60 2.33 1.70 1. 16

HE R Glu 3.01 1. 96 2.15 1. 66 3.19 1. 69 1. 96 1.81

22 5 iR Ser 1. 00 0. 69 0.72 0. 65 1.15 0.67 0. 69 0.48

&R Arg 1. 31 0. 82 0. 85 0.68 1.59 0.68 0. 82 0.53

H & Gly 1.31 0.95 1. 00 0.73 1.52 0.74 0.95 0.57

JEMR© Thr 1.22 0. 84 0.88 0.63 1.25 0. 65 0. 84 0.48

i & 2 Pro 1. 41 0. 89 0.93 0. 88 1.25 0. 88 0. 89 0.57

N& R Ala 1.61 1.32 1.23 0.75 1. 90 0.75 1.32 0.62

HARR * Val 1.61 1.18 1. 31 1. 06 1.73 1. 07 1. 18 0.91

FERIR* Met 0. 24 0.13 0.17 0.10 0. 20 0.12 0.13 0. 06

M Cys 0.11 0.02 0. 04 0.06 0.06 0.03 0.02 0.05

S AR e 1.12 0. 86 0.92 0.69 1. 39 0.69 0. 86 0.53

FEHE IR Leu 1.98 1.54 1. 64 1.12 2.37 1.12 1. 54 0.90

KN Phe 1. 30 0.79 1. 00 0.76 1.45 0.76 0.79 0.58

H% R His 0. 80 0.73 0.58 0.52 0.74 0.53 0.73 0.38

R " Lys 1. 20 0.53 0.56 0.82 1.18 0.82 0.53 0.57

fig @M Tyr 0.83 0.62 0.67 0.50 0. 90 0.50 0.62 0.37

TAA/CP 91.92 81. 26 92.16 78.83 81. 81 82. 48 80. 67 77.27

W RARLTFELER., DT,
Note: * Denotes EAA. The same as follows.
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Table 2 AA profiles of residues after 0,6 and 16 h ruminal incubation for cluster leaf rosinweed in different growth periods %
AR Je ' [ i 1 1]/ h LN EilN=: ] TFAEW A
Amino acid Inculntlon time Leafy stage Stemelongation stage Flowering stage Ripening stage
0 1.5740.06 a 1.034+0.18 a 1.4340.07 a 1.2540.16 a
KL R Asp 6 1.554+0.07 a 0.88+0.04 b 1.40+0.05 a 1.184+0.02 b
16 1.36+0.02 b 0.8340.06 b 1.45+0.01 a 1.21£0.03 b
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4k 2 Continued table 2

AR I8 R st E] /b N EiE: ] TFAE ]

Amino acid Incubation time Leafy stage Stemelongationstage Flowering stage Ripening stage

0 1.7470.06 a 1.2240.23 a 1.6470.08 a 1.3640.16 a

BRI Glu 6 1.7140.07 a 1.0440.05 b 1.6120.06 a 1.2740.03 b
16 1.5140.04 b 0.9640.08 b 1.7340.01 a 1.2340.01 b

0 0.6940.02 a 0.4440.01 a 0.6040.03 a 0.5540.16 a
225 Ser 6 0.6540.06 ab 0.4040.02 ab 0.6040.03 a 0.5240.01 ab
16 0.5940.01 b 0.3840.02 b 0.5840.00 a 0.4940.01 b

0 0.89740.03 a 0.6040.10 a 0.79740.02 a 0.6640.16 a
WA Arg 6 0.8540.04 a 0.5140.02 b 0.7840.03 a 0.6474-0.01 ab
16 0.7540.02 b 0.4740.03 b 0.6840.01b 0.5940.01b

0 0.8240.02 a 0.5940.10 a 0.7940.03 a 0.7440.16 a
HE R Gly 6 0.80+0.03 a 0.51£0.03 b 0.784+0.03 a 0.6940.01 ab
16 0.7040.02 b 0.4840.03 b 0.8040.01 a 0.65+0.01 b

0 0.7440.02 a 0.5340.06 a 0.6840.03 a 0.5940.16 a

T Thr 6 0.7340.03 a 0.4440.01 B 0.6640.02 a 0.5640.01b
16 0.6440.01b 0.4240.03 a 0.7040.01 a 0.5340.01 b

0 0.69740.02 a 0.504-0.08 a 0.6940.02 ab 0.5940.16 a

Jifi & % Pro 6 0.6840.03 a 0.4340.02 b 0.66+0.02 a 0.5740.01b
16 0.6140.02 b 0.4140.03 b 0.7440.01b 0.56+0.01 b

0 0.9040.02 a 0.6440.11 a 0.8540.04 a 0.7040.16 a

W& Ala 6 0.8840.03 a 0.5540.02 b 0.8340.02 a 0.6640.01 b
16 0.8040.02 b 0.5240.03 b 0.9840.01 b 0.6340.02 b

0 0.8940.02 a 0.7040.12 a 1.05+0. 04 a 0.9440.16 a
AR Val 6 0.8840.04 a 0.62740.03 ab 1.0340.02 a 0.894+0.01 ab
16 0.80740.03 a 0.5740.02 b 1.0620.01 a 0.8540.00 b

0 0.2340.01 a 0.1240.04 a 0.1840.01 a 0.1440.16 a

HEAER " Met 6 0.2040.05 a 0.0940.01 ab 0.1840.01 a 0.1340.01 b
16 0.1040.00 b 0.0740.01 b 0.1440.00 b 0.1140.01 b

0 0.1640.08 a 0.0240.00 a 0.0340.01 a 0.0840.16 a

M E & Cys 6 0.08%£0.03 ab 0.01£0.00 b 0.03%£0.00 a 0.05%0.00 b
16 0.0440.04 b 0.0140.00 b 0.0340.00 a 0.0540.00 b

0 0.7540.02 a 0.564-0.09 a 0.7440.04 a 0.6240.16 a
SR e 6 0.7340.03 a 0.484-0.02 b 0.7440.02 a 0.594-0.01 ab
16 0.6440.01b 0.4440.03 b 0.7540.00 a 0.56+0.01 b

0 1.4140.04 a 1.00£0.17 a 1.304+0.04 a 1.0740.16 a

SEE IR Leu 6 1.3840.06 a 0.86+0.04 b 1.2640.03 a 1.0540.02 b
16 1.20240.03 b 0.804-0.06 b 1.3240.00 a 0.9740.01 b

0 0.9040.03 a 0.5740.05 a 0.7540.03 a 0.664-0.16 a

KN4 R * Phe 6 0.8840.04 a 0.4840.01 B 0.7340.02 a 0.65+0.01 b
16 0.7940.02 b 0.4640.02 b 0.8040.02 a 0.65+0.02 b

0 0.4640.04 a 0.4240.14 a 0.5540.01 a 0.4940.16 a

21 %R * His 6 0.484+0.06 a 0.37+0.04 a 0.534+0.05 a 0.474+0.01 a
16 0.3640.01b 0.3340.11 a 0.4640.02 a 0.3440.01 b

0 0.8140.04 a 0.4640.03 a 0.6840.04 a 0.7140.16 a
H#is W Lys 6 0.7640.04 ab 0.3940.02 b 0.7140.05 a 0.66740.05 ab
16 0.7340.01 b 0.3740.03 b 0.4540.01 b 0.5940.01 b

0 0.5940.02 ab 0.4140.06 a 0.5340.02 a 0.4940.16 a

%R Tyr 6 0.604+0.07 a 0.36+£0.02 b 0.514+0.04 a 0.474+0.09 a
16 0.5340.03 b 0.3340.03 b 0.5440.01 a 0.4140.01 a

0 14.2540.47 a 9.7941.59 a 13.3040.66 a 11.6140.16 a
MR TAA 6 13.834+0.74 a 8.4240.44 b 13.004+0.49 a 11.034+0. 19 ab
16 12.15+0.30 b 7.84+0.60 b 13.194+0.08 a 10.40+0.16 b

T« AP 2R W) 5 B AR AR /NG 703 0K 22 57 1B 3 (P<<0..05) . R,

Note: The different superscript small letters in the same column mean very significant within each AA (P<Z0. 05). The same as follows.
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Table 3 AA profiles of residues after 0,6 and 16 h ruminal incubation for comfrey in different growth periods %
AHER I 19 I A 1) / b T JE ) i & 1 TFIEH] A

Amino acid Incubation time Leafy stage Stemelongationstage Flowering stage Ripening stage
0 1.58+0.11 a 1.0340.02 a 1.344+0.05 a 0.9240.03 a

KREHFR Asp 6 1.584+0.09 ab 0.89+0.02 b 1.31+0.04 a 0.8840.04 b
16 1.43+0.01 b 0.8340.01 b 1.45+0.01 a 0.8440.01 b
0 2.0340.10 a 1.22+0.04 a 1.54+0.08 a 1.04+0.05 a

K& Glu 6 1.8740.11 b 1.0440.01 b 1.5140.06 a 1.004+0.01 b
16 1.73+0.01 b 0.9740.02 b 1.7340.01 a 0.8840.02 b
0 0.77+0.06 a 0.447+0.03 a 0.56+0.02 a 0.43740.03 a

22 5 R Ser 6 0.7140.05 ab 0.4140.02 b 0.56+0.02 a 0.4140.02 b
16 0.6540.01 b 0.3840.00 b 0.5840.00 a 0.3940.00 b
0 1.094+0.05 a 0.6040.01 a 0.747+0.01 a 0.4840.01 a

&R Arg 6 1.0140.06 b 0.5140.02 b 0.7440.01 a 0.48-40.03 b
16 0.95+0.06 b 0.4740.00 b 0.68+0.01b 0.4540.00 b
0 0.96+0.06 a 0.59740.02 a 0.747+0.01 a 0.53740.02 a

&M Gly 6 0.89-£0. 05 ab 0.51-40.02 ab 0.7340.03 a 0.53-40.02 ab
16 0.82+0.01b 0.48+0.00 b 0.80+0.01 a 0.5040.00 b
0 0.837+0.06 a 0.53£0.01 a 0.647+0.01 a 0.44740.01 a

&R Thr 6 0.7840.04 ab 0.45+0.02 ab 0.6240.01 a 0.434-0.02 ab
16 0.70£0.01 b 0.42740.00 b 0.70£0.01 a 0.4140.00 b
0 0.82+0.05 a 0.50740.01 a 0.65+0.02 ab 0.4640.01 a

Jifi & & Pro 6 0.7740.04 ab 0.4340.01 ab 0.62£0.02 a 0.4640.02 ab
16 0.70£0.01 b 0.4140.00 b 0.747+0.01 b 0.43740.00 b
0 1.024+0.07 a 0.64740.01 a 0.80+0.04 a 0.54740.01 a
WA Ala 6 0.95+0.05 ab 0.5540.01 a 0.787+0.02 a 0.5340.02 a
16 0.8840.00 b 0.5240.02 a 0.984+0.01 b 0.4940.03 a
0 1.09+0.07 a 0.7040.00 a 0.9840.04 a 0.7140.00 a

AR " Val 6 1.04+0.05 ab 0.6240.03 ab 0.9740.02 a 0.7140.04 ab
16 0.95+0.02 b 0.57+0.01b 1.0640.01 a 0.6440.02 b
0 0.30£0.00 a 0.12740.00 a 0.17£0.01 a 0.08740.00 a
FERIR* Met 6 0.297£0.01 a 0.097£0.01 a 0.17£0.01 a 0.08+0.01 a
16 0.2440.02 b 0.0740.00 a 0.1440.00 b 0.07240.00 a
0 0.07-+0.00 a 0.02740.00 a 0.03+0.01 a 0.04740.00 a
P&z Cys 6 0.05+0.00 b 0.01£0.01 a 0.037+0.00 a 0.03740.01 a
16 0.05+0.00 b 0.01740.00 a 0.037£0.00 a 0.04740.00 a
0 0.95740.06 a 0.5640.01 a 0.71£0.03 a 0.4740.01 a

FRRER e 6 0.88+0.05 b 0.48+0.02 b 0.69+0.02 a 0.46+0.02 b
16 0.78+0.01 ¢ 0.4440.03 b 0.747+0.01 a 0.42740.04 b
0 1.62+0.11 a 1.0140.01 a 1.224+0.02 a 0.8340.01 a
R Leu 6 1.52+0.09 a 0.8640.03 b 1.184+0.03 a 0.8340.03 a
16 1.33+0.01 b 0.8040.00 b 1.3240.01 a 0.77740.00 a
0 1.004+0.06 a 0.5740.02 a 0.71£0.03 a 0.5540.02 a
RINAEMR * Phe 6 0.90=£0.07 ab 0.48+0.03 b 0.68%0.02 a 0.53+0.04 a
16 0.81£0.00 b 0.4640.00 b 0.80£0.02 a 0.4540.00 b
0 0.547+0.02 a 0.42740.02 a 0.527+0.01 a 0.3140.02 a
HAM * His 6 0.524+0.03 a 0.37£0.03 b 0.50£0.02 a 0.32£0.04 a
16 0.5140.02 a 0.3340.00 C 0.4640.02 a 0.3540.00 a
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4%k 3 Continued talbe 3

AHER 9 8 W A B5F 1) / b T JE ) i & 1 TFIEH] A

Amino acid Incubation time Leafy stage Stemelongationstage Flowering stage Ripening stage

0 0.827+0.04 a 0.4740.01 a 0.647+0.01 a 0.537%0.01 a

#5582 Lys 6 0.77+0.05 b 0.39740.02 a 0.67£0.01 a 0.50£0.02 a
16 0.7240.01 b 0.3740.02 b 0.45+0.01 b 0.4040.05 b

0 0.69+0.04 a 0.41740.00 a 0.50+0.01 a 0.34740.00 a

%R Tyr 6 0.64+0.04 ab 0.36+£0.02 b 0.484+0.01 a 0.33+£0.02 b
16 0.574+0.03 b 0.33+0.02 b 0.544+0.01 a 0.30£0.02 b

0 16.16£1.05 a 9.82+0.20 a 12.474+0.60 a 8.68+0.22 a

MELRR TAA 6 15.1540.89 b 8.44£0.40 b 12.2340.40 a 8.49£0.43 b
16 13.81£0.20 b 7.86=+0.06 b 13.19£0.09 a 7.83%0.07 b

3 W ok
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SERAEI B DR Ty B, X R W 2 P AR R Y
SILTRAT LU 3 1 U B i 66 0, J0 L L 22 R AN
ZR BB e 7 R (P<<0. 05),
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