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Abstract: The present experiment was conducted to determine the effects of tannin content in res-
idue of tea-leaves(RTL) on digestion and utilization of nutrients and metabolic parameters of ni-
trogen in sheep. The contents of nutrients and tannin in RTL were analysed; The in vitro de-
gradability(rdDM, tdDM, rdCP, tdCP) of dry matter (DM) and crude protein(CP) of mixtures
with six ratio of RTL to soybean meal(0:10, 1:9, 2.8, 3.7, 4:6, 10:0 ), which levels of RTL
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condensed tannin( RTL-CT) of the mixtures were 0. 00, 0. 16, 0.31, 0.47, 0.63, 1.57 g+ kg™ *
DM, respectively, was measured by incubating in rumen fluid and rumen fluid + HClFpepsin. To
study the effects of RTL-CT contents on digestion and utilization of nutrients and metabolic pro-
files of nitrogen in sheep, four High Mountain Fine-wool wethers (one and a half years old and
average live weight of (29 4= 2. 55) kg) fitted with permanent rumen fistula and a 4 X 4 Latin
square design with four cycles of diet each of 9 d for preliminary followed 6 d for sampling were
used in this experiment. The contents of RTL-CT in diets were 0. 00(A), 0.77(B), 1.53(C),
2.30(D)g « kg 'DM . The results showed that: (1) the range of contents of CP, crude fiber
(CF), TAE (tannic acid equivalent) and CT in three samples of TRL were 23. 23%-28. 11%,
16.68%-17.84%, 1.98%-2.10%, 1.47%-1.57%, respectively. (2) The degradabilities of DM
and CP of the mixtures in rumen fluid and rumen fluid + HClFpepsin(rdDM, tdDM, rdCP, td-
CP) decreased linearly as the contents of RTL-CT , the range of change were 61. 39%-25.67%,
79.61%-26.47%, 60.76%-16.68%, 84.85%-17.69%, respectively. (3) In wivo, the intake of
diet was affected by high-raito of RTL, compared with diet A and B, the intakes of DM and or-
ganic matter (OM) of diet C (P>>0.05) and diet D (P<C0. 01) were lower; the digestibilities of
DM, OM, calcium (Ca), phosphorus (P), neutral detergent fiber (NDF) and acid detergent fi-
ber (ADF) of diets were unaffected by the contents of RTL-CT(P>>0.05). But the excretions of
urinary nitrogen were decreased linearly and retention of N increased as the RTL-CT level, the
retention of nitrogen of diet B, C, D were raised by 12.57% (P>>0.05), 23.61% (P<0.05) and
15. 88% (P>>0. 05) than for diet A, respectively; there were no significant changes of the levels of
pH and total nitrogen of rumen fluid (P>>0. 05) as the levels increasing of RTL-CT, while the
contents of NH;-N and plasma urea nitrogen(BUN) linearly decreased, the levels of NH,;-N and
BUN of diet C and D were 50. 36 % (P>>0.05) , 46.55% (P<0.05)and 68. 04 %, 59. 99 % (P<C
0.05)lower than that of diet A, correspondingly. It follows that residue of tea-leaves were a mat-
ter with high-protein, low-fiber and middle content of tannin; under the condition of this experi-
ment, the in vitro rdCP were decreased by RTL-CT, but the digestibilities of CP in total gastro-
intestinal tract were unaffected by levels of RTL-CT, and N retentions were increased owing to re-
ducing of the excretion of N in urine as RTI-CT; yet high ratio of residue of tea-leaves in diet resulted in
lowing of intake by sheep. Obviously, the protection effect of RTL-CT with 1. 53 g « kg~ ' DM on pro-
tein was better, but no significant effect on the intake of diet.
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1 ( )
Table 1 Composition and nutrient levels of the diets(air-dry basis)
/%  Proportion
Ingredient
A B C D
Corn 37.85 40. 90 42. 80 44. 45
Soybean meal 6. 00 2.97 1. 00 0. 30
Alfalfa hay 12.00 14. 40 10. 00 4. 00
Corn stalk 27.00 20. 60 20.00 14. 00
Barley straw 16. 00 15. 00 15. 00 21.00
Residue of tea-leaves 0. 00 5. 00 10. 00 15. 00
CaHPO, 0.17 0.25 0.25 0. 30
Limestone 0. 33 0.23 0.30 0.30
Salt 0. 50 0. 50 0. 50 0. 50
Premix 0.15 0.15 0. 15 0.15
Total 100. 00 100. 00 100. 00 100. 00
Nutrient level
/ (MJ « kg™') DE 9.70 9.73 9.46 9.12
/% CP 10. 25 10. 24 10. 08 10.12
/% CF 19.71 18. 99 17.97 16. 80
/% Ca 0.47 0.47 0.47 0.45
/% P 0.24 0.24 0.23 0.24
/  Ca/P 1. 97 1.96 2.01 1. 89
(mg * kg’ ):Zn 50, Fe 50, Co 0.21,Mn 25,Cu 11,11,Se 0.19

Composition of premix(mg * kg™ ' Diet): Zn 50, Fe 50, Co 0.21,Mn 25,Cu 11,11,Se 0. 19
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Table 2 Components of the residue of tea-leaves %
Residue type DM CP CF Ca P TAE CT Remarks
Residue of green tea 90. 66 28.11 16. 68 0.58 0.23 2.1 1. 57 Used in vitro
Residue of scented tea 90.73 23.23 17. 84 0.63 0.25 1.98 1.47
Residue of mixed tealeaves 90. 63 25.23 17. 27 0. 60 0.23 2.04 1.53 Used in vivo
2 »3 CP s 4:6 1:9
, , 2:8,1:+9 2:+8 rdDM tdDM
( 0:10 (P=0.133 P=0.129),2: 8
CP 20%,CF 18%0), rdDM  rdCP 1:9 (p=
( DN TAE 0.098 P=0.106), tdDM  tdCP
CT o rdDM rdCP, RTL-CT
2.2 N ( )  HCFE
o ( 10:0) DM CPp
3 s rdDM , tdDM , rdCP td- s tdCP
CPp (P<< (17.69%), s
0.0D), 3:7 4:6 rdDM.,rdCP td- (pdBCP) HCE
DM 0: 10 1:9 28 (bBCP) ; ,  RTL-CT
(P<<0.01), tdCP ( cp ,CT 0.42.0.94.1. 61
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2.51 mg), pdBCP . 24. 83% (P<C0.01).40. 75% (P
6.09% (P>>0.05),20.31% (P<0.01).36.37% <20.01),54. 72% (P<<0.01)  67.05% (P<<0.01),
(P<<0.01)  54.64%(P<C0.01), bBCP
3
Table 3 The in vitro degradability of DM and CP of samples %
RTL / Soybean meal rdDM* tdDMP rdCP¢ tdCP! pdBCP* bBCP!
0:10 61. 394 79.61° 60. 76" 84,154 39. 24¢ 59. 614
1:9 53. 48" 71. 88" 55. 46* 72.89" 41. 63" 44, 81"
2:8 45. 834 61. 48" 47,594 62. 00" 47. 21" 35. 32°¢
3:7 38. 29" 50. 48" 39. 81" 51. 24" 53,51 26. 99"
4:6 32.47" 47.07" 32. 30" 40, 84¢ 60. 68" 19. 64"
10:0 25. 67" 26.47¢ 16. 68° 17. 69" - —
P( ) P(Methods incubated) 0. 006
P( ) P(Proportion mixed) 0. 001 0.001 0. 000
(P<<0.01), (P<<0.05),
(P>>0.05), . a. DM ;b. DM + HCk ;e. CP
;d. CP +HCH se. 1.

Means with different superscripts (lowercase letters for the 0. 05 level, capital letters for the 0. 01 level ) within the same row

differ significantly, the same as below. a. Degradability of DM when incubated with rumen fluid; b. Degradability of DM when

incubated with rumen fluid + HClpepsin; c. Degradability of CP when incubated with rumen fluid; d. Degradability of CP

when incubated with rumen fluid+ HClpepsin; e. Protein undegraded (bypass CP) of soybean meal in rumen fluid; f. Degrad-

ability of bypass CP of soybean meal in HClF-pepsin

2.3
2.3.1 N
4 » AB.C DM OM

(DMI,OMD) (DDM, DOM) D
(P<C0. 01); DM OM
(DMF ,OMF) | (DMD,OMD)
(P>0.05, A.B.C DMF ., OMF

D (P=0.135,P=0.164), s AL
B NDF ADF (NDFI, ADFD)
(DNDF ,DADF) C.D(P<C0.01),C
NDFI,ADFI.DNDF,DADF D(P<<
0.01); NDF  ADF (NDFF,
ADFF) (P>0.05, D NDFF,
ADFF A.B.C (P=0.078,P=
0.133), , NDF ADF (NDFD,
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A.B.C N (ND N (DN)
D(P<C0.01); N (NF) N
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(UN) RTL-CT (R*=0.992 1,
P=0.001), A C.D(P=0. 049, P =
0.013).B D (P=0.071;C N
(NR) A.D(P<<0.01),B NR
D(P=0. 02) A
(P=0.112);N (NRE) RTL-CT
, C A(P=0.027),
(P>0.05),
2.3.3 N 6 JA Ca
(CAD B (P=0.207),
C.D(P<C0.01);C CAI D
(P=0.001);A.B.C Ca (CAF)
D(P<C0.01); D Ca (DCA)
A.B.C (P=0.102), Ca
(CAD) (P>0.05, A.B.C P
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1
(PD D(P<C0.01), (PF) (DP) P (PD) (P>>0.05),
4 DM.OM . NDF ADF
Table 4 Effects of treatments on apparent digestion of DM , OM, NDF and ADF
/(ged™ /(g+d™D /(g+d™D /%
Treatment Intake Excretion in feces Digested Digestibility
DM
A 960. 0040. 00" 304, 28428.49 655. 72428, 497 68.31+£2.97
B 960. 00£0. 00* 301.68+16.93 658. 33+16.93* 68.58+E1.77
C 888.00491.91* 282.13435.96 605. 87+93. 89" 68.02+4.79
D 648. 00+ 144. 00" 206.48+118.78 441,.524+25. 63" 70.18+12. 30
P P value 0. 001 0.135 0.001 0.966
OM
A 879.9240. 00" 264.48424.94 615. 44424, 944 69.95+2.84
B 891.49+0.00* 265.23414. 20 626. 26+ 14. 20" 70.25+1.59
C 826.07+85. 50" 247.52430. 84 578.554+87.13* 69.84+4,48
D 610. 544135. 68" 183.32+106. 91 427.22429. 06" 71.94+11.83
P P value 0.002 0.164 0.001 0.961
NDF
A 482.2240.00"* 179.02+13. 39 303.20+13. 39* 62.88+2.78
480. 46+0. 00% 178.14+10.76 302.33410. 76* 62.93+2.24
C 404.49+41. 87" 163.18+19.73 241.324+46.93" 59.33+6.45
D 296. 78 +65. 95¢ 116.89£68.51 179.89+4. 18 63.21+15.58
P P value 0. 000 0.133 0.001 0.919
ADF
A 299.354+0. 00" 118.71+9.72 180. 64+9. 724 60.36£3. 25
B 293.5040. 00" 119.32+7. 27 174.19+7. 274 59.35+2.48
C 230. 82423, 89" 105.26+11.58 125.56+23. 80" 54.13+5.86
D 159. 82+35. 52 76.85+42.05 82.9746.96° 54.73+16. 89
P P value 0. 000 0.078 0. 000 0.736
5 N
Table 5 Effects of treatments on apparent digestion and retention of N
/ / / / /% /g /%
Treatment (g+d'"HNI (g+d"HONF (g+d"HUN (g+d '"H)DN ND NR NRE
A 92.2140. 00" 4.40+0. 74 29.3445.40" 87.4040.74% 95.22+0.88 58.4746.09% 63.4147.18"
B 92.2540. 00" 5.2340.47  24.4947.02% 87.0240.47" 94.3340.51 62.5447.47"" 67.7948.10"
C 91.7349. 49" 5.204+1.01 18.2043.21" 86.5349.11% 94.33+1.00 68.3348.00* 74,4442, 84"
D 63.90414.20% 4,7843.08 14.364+£1.25" 59.12411.39% 93.04+3.44 44.76411.20° 69. 7843, 40
P
0. 002 0. 838 0.014 0. 001 0.586 0. 005 0.036
P value
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Table 6 Effects of treatments on apparent digestion of Ca and P
/(ged D) /(ged™") /(gd™") /%
Treatment Intake Excretion in feces Digested Digestibility
Ca
A 5.38+0.00" 4. 4640, 474 0.92+0.47 17.0548. 81
B 4.9540. 00" 3.95+0.21* 0.99+0. 21 20.15+4, 21
C 4.7140. 49" 3.8640. 444 0.85+0.12 18.034+2.08
D 3.1840.71¢ 2.6240.60" 0.57+0. 14 17.89+2. 30
P P value 0. 000 0. 007 0.102 0.823
P

A 2.0240. 00" 1.3840. 15 0.64+0.15 31.56+7. 34

1.974+0. 00" 1.3840.13 0.60+0.13 30.21+6.53
C 1.924+0. 20" 1.34+0.21 0.584+0.28 29.66+12.53
D 1.45+0. 32" 0.94+0.50 0.5220. 24 38.78+24.41
P P value 0. 004 0.132 0.773 0.768

2.4 (BUN) ;o 1, 2
7 (pH, N.,NH,-N)5 pH NH,N .
7

Table 7 The average of rumen metabolic parameters and plasma BUN

Treatment pH N/(mg + 100 mL™') NH;-N/(mg+ 100 mL™ ") BUN/(mg + 100 mL~")
A 6.6710.21 45.13+9.09 21.0141. 68° 15.02+1. 50%
6.55+0.16 42.62+5.11 15,4742, 37% 12,2441, 9348
C 6.65+0.13 43,5444, 89 10.58+2.21* 10. 2240. 87"
D 6.65+0.35 48.80+19. 60 9.78+8. 49" 9.0140. 86"
P P value 0. 649 0. 749 0. 040 0. 006
7 , RTL-CT pH , , ;B.C.D
N (P>0.05); RTL-CT 3h , A 5h
) NH;-N ; pH
(RT=0.829 1,Ri =0.97,P=0.001), A o
NH;-N D(P<C0.05), BUN 2 , NH;-N
C.D(P<C0.01) B(P=0.138), RTL-CT , 1h , )
CP N . 5h , . A NH;-N
,NH;-N, (BUN) , B,C D , C
,r=0.999(P=0.001), D . 3 h .

1 oA pH
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