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1 #MRlER*E
1.1 RIEHR

HICFE [ W A F LR R AR AW T8 By
AIRAT, TR0 25 4 W (FE Y FLFF B SO
FEREE W H B =1.0x10° CFU/g) | .l (£ 4k &
fit -~ 2F 45 R W A 2R O6E I R ROME g, 05 M =
600 U/g) ANBEAE K AR HER O 4r ) B gk i 55

R FRIL 100 g IS IH T 50 kg 7K
HRETR AL B S B 850 kg 257 FIl 150 kg # 3k
BEPEX 5] 3T B B AF 45 d, 5 A9 H AR AR
SIS IR Y W ik, R BRI B SRR K
KW B 1,
1.2 Rt

R e AR A 3 A A4 KT (20.0+
2.5) kgMHEPEBIE 64 H BEHLY S 4 41, B4 16
Hoo X IR A R SE b Am A I ( T4 T4 T
) o B & A5 i B AR 5% . 10% FlT 20% RS AL
WIERE, FUR 2 B ERE 12

K1 REBFENEFRKTERABERR
Table 1 Nutrient levels and fermentation quality of

fermented tea residue

i H Items £ & Content

B F27KF Nutrient levels/ %

TH 5 DM 35.69
FLEE BT CP 23.12
R4 4E NDF 53.32
R TR A 4T 4k ADF 28.61
HLEE NG EE 5.81
AHHLY oM 89.28
5 Ca 0.59

2R 1

i H Items 2 & Content
W P 0.39
BA* Tannin 4.54
HfE GE/(MIJ/kg) 17.92

K #$8 %5 Fermentation indexes

pH 3.62
RAE/ MR NH,-N/TN 0.97
FLIMR Lactic acid/% 4.90
LR Acetic acid/ % 1.15

1.3 KIEEAR

AR S IR (A SR SR AR ) (NY/T
816—2004) , LI Hi¥ # 0.15 kg/d WK HE, 454
4 i ) ek DR G . 0 SR R A AR SE AU, H
R 2R R AR PR SR R AR Tt A A K ER
FUGAA KE AN TR S8 75 KL 3% 2, K50
T R 2 W SCE R K L3R 3,
1.4 RAFEE

IR R R A H 08:00 Fl 15:00 451
1K, HHRPOKFIRE B HEE R, A
0.5% 1 S LTRXT 577 2 IR,
1.5 HmRiE&E
1.5.1  ¥3 B WRE R 4

AL 6 R, T R/G 1 RN
2 h 5, HJE R A28 R W 50 mL, 57 B 2
HpH, ARG 4 21008 H IR 3T 3 4
15 mL [EOE H, -20 CTRIHRAE .
1.5.2 FEEERE

RIG ARG 1 A ZELE 3 d BEWLEE 6 H i)
BRI IR 10% 1 Eh W A, ¥ 8 B E
3 AR A L), 20 THRIHRRAT .
1.6 IEHRNE
1.6.1 AKhE

IEHE N A3 e SR g 4 S B ]
TR, I TFIRE 45 1.4 .8 1 12 J& #9247 i Bk
HARE JFid 8 itAE TR e CFHH

4 IR L
1.6.2 W H kKBS

T WA R 5 00 0 0 S 9 R A & R
R (VEA) 5, #3 FR v o2 2525 17 i J vk I e o 1
WRSR(NH,-N) & 5, 3% BN TS 5 07 vk
W I8 B W AE W B 1 (MCP) 7 &,
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Table 2 Composition and nutrient levels of concentrate supplements ( air-dry basis) %
i H popiekcl 14 04 M
Items Control group Group [ Group Il Group Il
JE#l Ingredients
Tk Cormn 51.00 51.00 49.00 47.50
M1 Soybean meal 17.50 15.00 14.00 11.00
KL Fermented tea residue 5.00 10.00 20.00
%k 7 Bran 10.00 6.50 5.50
iRk Premix" 10.00 10.00 10.00 10.00
FFCKI Sesame cake 7.50 7.50 7.50 7.50
BiR A4S CaHPO, 1.00 1.00 1.00 1.00
Tl Z 41 NaHCO, 2.00 2.00 2.00 2.00
£k NaCl 1.00 1.00 1.00 1.00
4t Total 100.00 100.00 100.00 100.00
35K Nutrient levels”
MEHA T CP 17.66 17.56 17.43 17.32
T¥ 5 DM 84.09 81.46 78.85 73.60
rh MR 4T 4E NDF 16.30 17.47 19.15 21.78
TR VE 4T 48 ADF 8.05 8.80 9.80 11.57
5 Ca 1.48 1.50 1.52 1.56
P 0.81 0.79 0.78 0.74
JHALfE DE/(MJ1/kg) 12.08 12.09 12.04 12.02

1) BURBL A BT 5k B ST R 4L The premix provided the following per kg of concentrate supplements: VA 75 000 IU,
VD, 10 500 IU, VE 100 IU, #H/ nicotinic acid 90 mg,iZ R pantothenic acid 105 mg, 4 #JZ biotin 4.0 mg,Fe (as ferrous sul-
fate) 550 mg,Cu (as copper sulfate) 50 mg,Mn (as manganese sulfate) 500 mg,Zn ( as zinc sulfate) 400 mg,T (as potassium
iodide) 10 mg,Se (as sodium selenite) 3.25 mg,Co (as cobalt) 3.25 mg,

2) WAL RE i EAE , i i SE{E . DE was a calculated value, while the others were measured values.

&3 NEAEARANREFKT (RTFEM)

Table 3 Composition and nutrient levels of experimental diets ( air-dry basis) %
i H X B4 I 4 J1EZE M4
Items Control group Group [ Group Il Group I
JE Bl Ingredients
2R EKFI. Whole corn silage 45.00 45.00 45.00 45.00
AEE B Peanut vine 13.00 13.00 13.00 13.00
A Wormwood powder 4.00 4.00 4.00 4.00
K#F ¢ Garlic skin 3.00 3.00 3.00 3.00
¥R 7k Concentrate supplement 35.00 35.00 35.00 35.00
41 Total 100.00 100.00 100.00 100.00
B F%7KF Nutrient levels
HEHE CP 11.64 11.65 11.62 11.64
F¥ %k DM 62.33 61.41 60.45 58.66
FpPEVE R £F 4 NDF 33.44 33.85 34.44 35.36
FRMEVE T £F 4k ADF 20.36 20.65 20.99 21.59
5 Ca 0.89 0.90 0.90 0.91
WP 0.38 0.38 0.37 0.36
M 1LEE DE/(MJ/kg) 11.91 11.92 11.89 11.89

THALRE T RE, AR o SEIE

DE was a calculated value, while the others were measured values.



3 B AR R WK A A R RE R E R

N

BURNE I 9 5 22 LT 1L R B 5200 1771

1.6.3  E IR BB TR TR L

TR & B MR B T 9 % (DM) ML
JIEME (EE) .CP FIA HLY (OM ) 5 B 34 IR sk i o )
f 7 B0 R |, PP VR A 4T 4k (NDF) 1R 1 Uk T 2
4k ( ADF) & 4% 18 Van Soest %" 5 05 300 &2 .
5546, % H GB/T 8313—2008" ") 1) 75 32 M 22 2. 7
Skt R GB/T 23742—2009" 12 {5 0 7 $5 R
NV T
B RF MR (%)= 100-100x ( FEF

B TR < AR R R RN K ) /
(FRVRR 22 38 R o i xS v
AT Ko Er i) .

1.7 HESit o

RIS HHE R ] SPSS 22.0 B F 34T B £ )7
2081 (one-way ANOVA) , £ & %K H] Duncan
Rk, 5RO YE bR E 22" RIR, P<0.05 £
IRERBE P>0.05 BRLEFARE

2 & R
2.1 REFBEWNAFERKEENIN

1% 4 AR, 45 20 2 8] P 3 O R B P-4 H 3
W R R R RORE Y T R 2 e (P>
0.05) ,

R4 REFENAFEKMEENZE

Table 4 Effects of fermented tea residue on growth performance of mutton sheep

WiH X} HRZH 4 I[N IH P1iH

Items Control group Group [ Group II Group Il P-value
W] IBW/kg 23.56+1.55 23.57+2.16 22.86+2.34 23.15+2.25 0.969
K H# FBW/kg 37.23+£4.31 38.09+5.74 37.54+3.86 36.73+4.00 0.985
S H B E ADG/ (kg/d) 0.15+£0.02 0.16+£0.01 0.16+0.02 0.15+0.02 0.746
TY R EH DML/ (kg/d) 1.14%0.12 1.06+0.04 1.060.14 1.07+0.11 0.543
BE L F/G 7.84+1.45 7.01+2.23 6.76+£2.01 6.90+2.14 0.907

FIAT 8B AR A RN FHRER R 2 57 B3 (P<0.05) MRS EF R RS EZZF AL E (P>0.05), £5.£6]F,

In the same row, values with different small letter superscripts mean significant difference ( P<0.05) , while with the same or

no letter superscripts mean no significant difference ( P>0.05). The same as Table 5 and Table 6.

22 EABFBEWNAFEELZESHNEZME

H % 5 al A, I 41 i 98 BN IR (PA) H i i
FE T BAMMA (P<0.05), 1 4 H 1 45
B W R/ TITR (AA/PA) I 251K T X5 REZH A I 40

(P<0.05) , Az BNFErEE W pH F1 0 &
YRR I B2 ( TVFA) \NH,-N MCP % & U [ 2 TR
(AA) [ TR (BA) LB i % 2 % (P>0.05) ,

RS5 REFENAFEBRESHNYM

Table 5 Effects of fermented tea residue on rumen fermentation parameters of mutton sheep

WiH hopiizEscl I 1N || s P1E
Items Control group Group | Group I Group Il P-value
pH 6.78+0.05 6.87+0.06 6.88+0.05 6.90+0.03 0.071
B R AYENS IR TVEA/ (mmol/L) 52.10+1.07 50.55+2.42 49.78+3.32 49.79+5.55 0.830
LR AN/ % 53.39+3.01 52.86+2.82 50.17+6.75 50.71+4.60 0.785
NIR PA/% 27.78+2.51° 32.98+2.96"  34.08+3.42° 29.53+2.88"™ 0.005
TR BA/% 20.11£2.22 18.76+5.27 20.12+2.93 19.91+3.55 0.961
IR/ WR AA/PA 1.80+0.08* 1.56+0.06" 1.59+0.08° 1.78+0.08* 0.008
H A% NH,-N/(mg/dL) 10.17x0.18 10.06x0.24 10.03x0.20 10.09+0.28 0.886
A= MCP/(mg/dL) 6.15+0.68 6.11+0.72 6.09+0.78 6.01+0.80 0.996
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&6 ], £ 42 A A ¥K OM . DM, CP,
NDFFfIADF £ ML X LB F 225 (P>

0.05), NTHEZIH [ 409 EE BWMHALR B E ST
M4 ( P<0.05) ,{H5 I 41 JC & % 22 5% ( P>0.05)

R6 KEBEFENAFEFRWERWELERNZIE

Table 6 Effects of fermented tea residue on nutrient apparent digestibility of mutton sheep %

A xR ZH T4 44 || EE P
Items Control group Group | Group I Group Il P-value
T# 5 DM 61.80+4.11 68.06+5.73 67.57+5.86 61.25+6.36 0.084
HHlY oM 60.68+4.72 65.20£5.33 65.46+8.27 61.85+5.43 0.445
HLE F 5 CP 53.96+4.44 57.02+6.68 53.83+5.85 51.84+4.64 0.454
HRPE PR 4T 4E NDF 60.01+3.59 63.22+4.44 63.85+6.48 60.19+4.07 0.389

R VEVE IR 4T 4 ADF 59.66+3.75 61.82+5.35 60.90+5.96 56.14£5.85 0.296
HLAEN EE 59.27+5.12* 57.73+£9.67" 55.57+5.69% 48.22+5.82° 0.049
2.4 ZBFHmIN R AR B AR R AR 1 R AR AT e ARG, e, T

R 7 AR SXF A, T4 T4 M4 EH A R ARG 32 05

RT EFUESW

Table 7 Economic benefit analysis

I H MeREE T kA sy e e 4 AR
Ttems Total feed intake/kg  Feed cost/( J&/kg) Total weight gain/kg Cost feed weight/ ( J&/kg)
X} 40 Control group 174.38 1.16 13.68+3.39 14.79

I 44 Group 1 176.94 1.14 14.52+3.49 13.89

I 24 Group II 178.31 1.10 14.67+£2.96 13.37

M 2H Group I 171.88 1.05 13.58+3.38 13.28

TR A = (R AR ) / SR,

Cost feed weight=(total feed intakexfeed cost)/total weight gain.

RIS i .
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Jei WY pH RS2 AR B B TR T AR
i VA S LR X E SR BRI A A AT
H LR Z 18] A S 9 O pH T W 3 22 v, HIAE
6.78~6.90, 8 Jy A B, I A5 w9 B N RUAE YIS
PR K ERE . Sh PR SR EE L 75% 1
Beg Yok B TR B % TVFA W i, Ktk TVEA
JERBALARRE RS A B AR AR, AR A5 R
R KHZ M AR H ) TVFA & %
ZE5¢ VLB ] & e 2% i 1 5 AR B O AN S ) R
rae i, VFA 24 AA PA BA, H 1,
AA FEAHLARBER BE i, PA A R A 4 B A LY
FEHAY, AT A Y e N AR R
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o R B PA L 04 K AE AR = fiE
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EALT AT R, LR B R B AA BLER )
PA B P& TRER MR R, R E W] g2 2%
B A RIS, b i B 8 SR Y kAR TR
45, MFEARRL Fh A I 45 I (0 A5 K 2 B0ER 4 AA
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200 B B AR LR ORI R A K
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2 2 B P SE R W MCP &t t R 2 5
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Effects of Fermented Tea Residue on Growth Performance,
Rumen Fermentation Parameters and Nutrient Apparent
Digestibility of Mutton Sheep

RAN Lei' HUANG Xiaoyun'® FAN Caiyun' HU Haitao' ZHUO Zhao' DING Jianping'
ZHANG Zijun' WAN Xiaochun® HUANG Jinbao®> CHENG Jianbo'
(1. College of Animal Science and Technology, Anhui Agricultural University, Hefei 230036, China; 2. State Key
Laboratory of Tea Tree Biology and Resource Utilization, Anhui Agricultural University, Hefei 230036, China)

Abstract ; This experiment was conducted to study the effects of fermented tea residue on growth performance,
rumen fermentation parameters and nutrient apparent digestibility of mutton sheep, and to determine the appro-
priate proportion of fermented tea residue to replace the concentrate supplement for mutton sheep. Sixty-four 3-
month-old healthy Hu sheep with a body weight of (20.0+£2.5) kg were randomly divided into 4 groups with
16 sheep in each group. The control group was fed a basal diet, and the group I , group II and group I were
fed the basal diet with 5% , 10% and 20% fermented tea residue to replace the concentrate supplement, respec-
tively. The results showed as follows: 1) there were no significant differences in final body weight, average
daily gain, dry matter intake and feed to gain ratio of mutton sheep among all groups ( P>0.05). 2) The ru-
men fluid propionic acid ( PA) proportion of group II was significantly higher than that of control group and
group Il (P<0.05), and the rumen fluid acetic acid/propionic acid ( AA/PA) of group I and group II was
significantly lower than that of control group and group I ( P<0.05). There were no significant differences in
pH, contents of total volatile fatty acids (TVFA) , ammonia nitrogen ( NH,-N) and microbial protein ( MCP)
and proportions of acetic acid (AA) and butyric acid (BA) in rumen fluid of mutton sheep among all groups
(P>0.05). 3) The ether extract apparent digestibility of control group and group I was significantly higher
than that of group I ( P<0.05). There was no significant difference in apparent digestibility of organic matter,
crude protein, dry matter, neutral detergent fiber and acid detergent fiber of mutton sheep among all groups
(P>0.05). 4) Compared with the control group, the feed cost and cost feed weight of group I , group II and
group Il were decreased, among them, the group Il decreased the most. In conclusion, under this experiment
conditions, the fermented tea residue to replace 5%, 10% and 20% concentrate supplement has no significant
effects on the growth performance and most rumen fermentation parameters and nutrient apparent digestibility of
mutton sheep, considering the economic benefits, it is suggested that the optimal proportion of fermented tea
residue to replace concentrate supplement of mutton sheep is 20%. [ Chinese Journal of Animal Nutrition ,
2022, 34(3) :1768-1776 ]

Key words: fermented tea residue; mutton sheep; growth performance; rumen fermentation; nutrient apparent

digestibility
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