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B OE. ARBRESETNRPAR P RIMAREBE(CA) M EFA KB oA WELE TR
KRB BTG B AENE G (MCP) AR %vh, RIELER A48 RIKL R4 K EARL G 4 A 84
BAXPNREFRRNEF MM S A AW, M 12 2, BT EARBER T S FKm0(3R
20) 200(200CA #1) 300(300CA 28) 400 mg(400CA 21) & CA, FX M 15 d, EXH 70 d,
R F R, oA A EXHFH 1.35.70 R EA A X F#HATHE, FLEZRRE, A Tt
HF+3#H 8 RE2(ADFI) FH¥ B E(ADG) AAF W (F/G), EiX M4 k5 KA Ak £ KR
EHATIH AR BRI TR A 7 d, ERA S5 d, ERMAE D BRI E R AR T B
REREASASEAR LR AT ANE, £ REF7:1) 54018 ADFI L % % £ F (P>
0.05) ,300CA 4847 ADG 2 % & T2 BB 48 ( P<0.05) ,200CA #2842 300CA 4149 F/G % Z & T xF
M8 28 ( P<0.05) ;2)300CA 445 T4 FT (DM) A #Lt (OM) | ¥ 4 k7% &4F 2 (NDF) Z B2 M o % &F
% (ADF) A WL E B %5 T R4 (P<0.05);3) XA BEALRELETE £ F(P>0.05),
300CA 2169 £ 48 2 FAK T2 R4 ( P<0.05) ,3 A CA R ey iH e e B AL AL R 2 3 5
T AR (P<0.05) ;4) BRI BEAR AR LEF £ 7 (P>0.05) ,300CA 469 A R, & ITHR
FEAo RAHENERZEZH T EA(P<0.05);5)3 A CARmAY FBRHEEERE S THREA
(P<0.05) ,300CA 2089 FvEoh+ R F R R EFSITAMMM TR FZH TABA(P<0.05),
200CA %8 300CA 28¢5 MCP &2 2 % & T B0 (P<0.05), Z LFrk HmRPimiE e
CA 254 FF AR E L, TR S ADG, B4k B/ G AL 3442 8 70 40 Jit 44 35 AL A A 1A
BAEFHET MCP ok, It TR EAFNETAROA AR, ERAXBLEHT,CAELF
B P 89 R E R e A 300 mg/kg.
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MR, & — T AUAE P 46 ) , O TR R v ) 3 BT
WA, CA BATMEE KB PO R VE L fE
R s B T A 1 0 B A F Bl W R A A
[ HT, CA i H A B E Ak 0 Ff A5, BETE BRPLIA A i
e 00 S N, B s W AR e R, KRB
SV R T R A R T A AR A W ] RS i ST 2R 45
A BRI, WA X R T B T T (DM)
BRI LT 4 (NDF) IR P B8 4 £ 4k ( ADF) I 4k %
WEET W EE I R, Bk 4R KA AR
RN 300,600,900 mg Y CA (4l =98% ) fig !
P R A I R AR ROR I A S0k AR R
J L AHS AN 1 200 mg CA B} 24060 5 B % 1%
St 2 S B R W AR TR TR AR N CA RE B R
e PR A R 5 DL RO ML 1D i TH AL 3 . BT, CA
VR A ISR AE 2 2h ) A 7 v i o7 FH A 9 38
A HAER T B AR, M CA X E AR
50 K LR 26 328 7 v A DN n o AR AT B A
7o S N A NS WL ) Ao /N 1 N i ) N £
CA, WF5E X A KRR TR FOWTH L% fg
A EACH SR B AR BB 1 (MCP) A L 52
e, B CA T8 76 3R v i Sl U i, DA Ry
CA VENREAT R gt %4 SRR B A
) i niz FH B AR B AL 4e S

1 #MRlERZE
1.1 R

I CA SHELL M AR, W A VL 5B
BHEA BRA A, 4B R 20% , K4y o e N i
BRI
1.2 R R AR

PEF 48 HARGL R 4F KE 4 (26.5£1.5) kg
(1) 4 AR </ N FEE 4238 3 B 3h W, B
Mo 4, B 12 B SRR HE R BEHL 4t
T, 43 ) A A T v SE A A R R im0 (CON
2H M N R4 ) 200 (200CA 41) . 300 ( 300CA
2H) .400 mg (400CA 4) i) CA, B K
85 d, Hoh #iiki 15 d, IEiRI 70 d, KR fa AR AR
it NRC(2007) 4 FE R L ikE N 20 kg H
HIH R 300 g 1B SR B IR THRC T, AL
FAKFILFE 1,
1.3 AFER

ARG T 2019 476 1L PG AE A bR 4o &
AMRAFEGHT, KEMEE2mEH NS,

RIS E AT S gl 9K B 0 A 2 13T A
Fody WA IR T, IR R (3.0 mx
0.8 m) i35, T MG EmE B CA %515 0.3 kg W
B RHE A 15 T 35 41 3F mH A K [ E , 58 R
1 P MR A R R 56 (] 4 K 07 00
FI18.00 45 1 M2 1 ¥k, BRI 6 F B i R
oK,

&1 ERARAMREFRKE (RTFEM)
Table 1 Composition and nutrient levels of the

basal diet ( air-dry basis) %

Ui H Items

JEUB} Ingredients

41 Content

E K Corn 25.00
EtH Soybean meal 7.00
Hi ¥R Cottonseed meal 8.50
T KHEZEHT Corn germ meal 10.50
KHF Rice bran 14..00
ZEAE K H) Sunflower hull powder 5.00
164 J7 Peanut coat 8.00
T KFEFF Corn stalk 17.00
i #l Premix" 5.00
41t Total 100.00
E 77K F Nutrient levels®

ML A 5T CP 14.68
HLAE i EE 3.34
FKSY Ash 7.42
kPRI 27 4E NDF 34.41
RV VE U 47 4t ADF 15.26

e ME/(MI/kg) 9.62

1) TR AL A B T 5 iR AR 2 it Premix provided the fol-
lowing for per kg the diet: Cu 15 mg,Fe 55 mg,Zn 25 mg,
Mn 40 mg,Se 0.3 mg,1 0.5 mg,Co 0.2 mg, VA 20 000 IU,
VD 4 000 IU, VE 40 IU,

2) AU BE N TS AR, HA 5 FR K P 5 O SE (. ME

was a calculated value, while the other nutrient levels were

measured values.

1.4 HARBHLE

ER LS G, A 5 A E L AR
G, R FH A ISR 1 A7 T A AR i 56, 703K 1
7 d, 1B 5 d, BRI H RERTHE T 2 Sk
PROIFICSR B H R & 258 MR E, #8100 g
FEFEP IR 25 mL 10% ) B B2 2817 18 0 Ak B IR
515 -20 CWRRIRAT . 4% 100 mL JRAE &0
2 mL 10% Wi fR #17 [B AL B S, A -20 C¥%
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URERAT HALRE (MI/d) = S RE-35HE;
1.5 $54RIE BAERMH LR (%)= (THALRE/ LAE) x100;

TE TR g K o 1 A et g L S Y ) PR DA
K FRb AP H R B i (ADFL) . 1E iR
%51.35.75 KRR AT FE R E, T E R 45 )
JEITFF Y H S E (ADG) |, AR IE P2 H R B &
FPE¥ H I E AR E I (F/G) .

¥ 5 d WA FERERRE R LB ATIR A TOA
65 CHEFI ML 48 h, =il T [ 24 h R E, 115
HuiK 4y, Bk ERERDE, S 40 B, %
AOAC (2000) "' J7 310 22 1 A e 25 FE H DM A HL
Y1 (OM) 25540 15 |, 2% Van Soest 257 {5
I R AR e 35 v NDF Fll ADF & & fildl 3%
FEFN R AE B RE FH L A 2 & #440 ( TTHY —5000, 5
BETIT R fg 7 B H A IR W) e, KL AR
(CP) A & A 4 A shdl K e Z AL (K9860) il
. RER TR HIOLETT(UV1100 X ERF
AR BR 2 A, i) I, PR IR 7 2 AR A 3R &
ULEA S (R mt e ) TR ST BT ) AT E 988
B MCP & M 2 % Chen %% J7 1t ] 3 4 &

205475 A4 9 ( PD) HE i ( mmol/d) = JRIR
itk 7+ PR 2 2R HE T I+ M i o+
IR BT IS HE I A
MRS 177 A= M HE i 5 (mmol/d) =
0.84X+0.150W" P xe ¥,
MCP & i (g/d) = XX70%6.25/
(0.116x0.83%x1 000) ',
Ao X O RS I U ( mmol/d) 3 WP
5 R ARIEHA R (ke) .
1.7 HiEAESSITHH
RIS K04 % ] Excel 2010 #E174) 45 5 3 4R
J5 R SPSS 23.0 GE 1T 4K F 1Y) ANOVA ¥ i 17
PR T 2001, 22 5% B & B ] Duncan QL 4T
L2 WA, IR LR 3 4 Hr iR R CA
WINEAI M, Ll P<0.05 1 K 22 5 5 2 M A H)
WrkR i, LL 0.05< P<0.10 1 A 28 Ak e i H1 i
bR,

E3ITN 2 ZER54HH
1.6 itEARK 2.1 AR CA MEFEKEREMNE M

HFEDRMHR (%) = [ (BAKIRI Pk -
FEIZIRY R ) /B NSRS TR ] X

H e 2 WL, 4% 20 2 18] 90 4R A B R34 H R
BEYITEFZER(P>0.05),300CA 45 400CA

100, HIA KK ERANBHAET BB (P=
RAEBMIHLF (%)= [ (AR~ 0.058) ,300CA 41 11y F- ¥ H 14 & i 3 = T X R4

R /AR ]%100;
DA (g/d) =B AA-BA-RA;
RUURE (%)= (VIHA/FEAE) X100

(P<0.05) ,200CA 45 300CA ZH ()R} & 1 i 1%
TXFHEA (P<0.05)

F2 ARFFM CAMEFEKMERENZ N
Table 2  Effects of dietary CA on growth performance of lambs (n=12)
#H % Groups P {d P-value
H SEM
b 5 it
Items CON 200CA  300CA  400CA A At "
Treatment Linear Quadratic

WILR R E IBW/kg 27.00 26.35 26.54 26.70 0.26 0.866 0.769 0.737
LKA IKEH FBW/kg 41.93 42.85 44.40 43.08 0.34 0.058 0.094 0.050
4 H R & ADFL/ (kg/d) 1.70 1.67 1.65 1.68 0.03 0.969 0.752 0.889
SEHH I E ADG/ (kg/d) 0.21° 0.24% 0.26° 0.23*®  0.01 0.021 0.087 0.015
#E L F/G 8.08" 7.06° 6.50" 7.19®°  0.19 0.017 0.054 0.007

AT B AR A R NG FREROR 22 7 1.3 (P<0.05) ARl s 07 A R OR 22 7 R 3% (P>0.05) . NI,
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 below.



3424 IR/ S 33 &

2.2 {ARARIN CA XJEEFHRIEN RN HBZH (P<0.05) ,200CA 4 .400CA 4H 0| 5 %f HR 2
2 3 mf 50, AR P CA J5, DM FIl OM ERAEE(P>0.05), 31 CA HIN4H K NDF
FWMHEAL R E RN (P=0.018 P=0.035), M ADF R W H LR B & & T X B4 (P<

300CA ZH 1) DM F1 OM % WL 1k 2 18 3 & T %) 0.05) .

&3 ARBRMNCAMNRERSRWHELEZNR I

Table 3 Effects of dietary CA on nutrient apparent digestibility of lambs (n=12) %
215! Groups P {H P-value
A SEM
b 2 it/
Items CON 200CA 300CA 400CA AL eri . )
Treatment  Linear Quadratic
+¥15 DM 66.75" 68.96" 70.34* 67.76" 0.47 0.034 0.331 0.018
HHLY oM 68.00" 70.87" 72.27" 70.26™ 0.34 0.033 0.113 0.035
FRE PR 4T 4E NDF 44.68° 48.07° 51.58° 49.40"  0.69 0.001 0.003 0.001
TR VE BRI 47 48 ADF 27.38° 31.10° 34.91° 33.36®  0.81 0.002 0.001 0.001
2.3 (AR CAMEFEERBHNZIE TNt FEAR (P =0.014) . 200CA 41 ,300CA 41,
4 AL S AZ AR R & 25 400CA 41 1178 fL BE AN L RE 28 LT fb 2 1 3 = T X
(P>0.05), 300CA 41 400CA HRZEfE B EMLT  M41(P<0.05),
BRAL(P<0.05) . FRAEBEIH R CA NG
R4 FERBHMN CAXEFEEER G
Table 4 Effects of dietary CA on energy metabolism of lambs (n=12)
2H %] Groups P {H P-value
A SEM
b 2 it/
Items CON 200CA  300CA  400CA A iﬁ x
Treatment  Linear Quadratic
1% A M B GE intake/(MJ/d) 28.47 31.14 29.91 29.98 0.50 0.244 0.435 0.280
#FfiE FE/(MJ/d) 11.87° 11.11% 9.44¢ 10.19*  0.27 0.002 0.003 0.003
JRfiE UE/(MIJ/d) 1.19 0.87 0.83 0.73 0.07 0.076 0.014 0.036
TH1LAE DE/(MJ/d) 16.60° 20.03° 20.47° 19.79* 0.48 0.005 0.015 0.002
P B I 3% b 32
o Hbi’%i)u{#!ﬂﬁ% c b a ab <
Apparent digestibility of GE/% 58.29 64.21 68.46 66.01 0.98  <0.001 0.003 <0.001
2.4 fARTERN CA MEERRSHEN BEETX A (P<0.05), 300CA 4\ REE

MRS ATALSAZHBARRSRALE  #HHESYRAM LA ESNBEE(P=0.051),
FHEF(P>0.05), BEFEFMRT CA BINE B 300CA 2[4 5 IEE A + Yk B 1 R4 F1 40 1 A 137 A= ) HE

M AER LY (P=0.020) FI R FEMR(P= HHEEFE T4 (P<0.05) ,200CA 4 300CA
0.031) , "IHALE B D CA WIME A 408 E MCP &l B2 5 TR 4 (P<0.05) .
LR PR AN (P=0.074) . 300CA ZH & =W IH

R W Ew T A (P<0.05), 300CA 4., 3 i #

(P<0.05), CA S P HERGHLIR Y, 7 LU i) 50

2.5 (AP CA XFEFERERGTEWHEM K
B MCP & BTS00
3% 6 AT, 3 A4~ CA USIN4H /Y PR R HE 5 15

A AN GG 52 = S R o 1Y I AR I
W{Eﬁﬁ]%ﬁi&g] o Yang %[mjﬁmq:/fﬁj*aqjm
BRI & CA S5 2R R B A 4= 1Y H 1 51 5000 IR
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IR T 4% ;¥ 30 BF 9T R 0, 70 e 4 R R
WINCA G, REAMH M ERXT AR ST
5.96% ; S A AE N AE N A A R 4 BRI CA R
PR, 450 RM CA BRI S BB RN H B & B
Rl e (R IR B3 A, B b diAE R Bk
U5 Alcicek 25 BF 5T 8 7R, 7E AR Fa] R R 8 A
FEXE T BE % B 0 4w TN RS Y H 3 RN G R R
AR 45 S F B, 300CA 4126 E 3 H 6 & g %
TR IR, BAR SRR A I CA R FEAK Tk
I, RIATE G ERR TP AN CA RS 3R = 1a) R
M R RE SR AR X AT RESE T CA BB N
3B 43 T PR T, DT T35 B D ) 3 AL RE

CA S —Fh i M i, AE A 0 HEHLIACHT W AR 5, $2
o HLAR g 0 kAR Ot B i A K TR, CA

= MERAIAE Y, BA D HHAKR, BB 5
SR &, HEmE S SR B R AR
iRl CA BEUSIE S Wi R & & (B IAUR 5 n
AT O, AR TR S I CA L WA AT fig S 3]
RIS PP 22 s W) ok B & R AIG, AR K2 3l
wilt, EEE R A B, Sk R AR AR
HE AN 1 200 mg 1Y CA (46 =98%) i, AI4E 1Y
T BR 2 i b 2 R AIC, R A A IR L 5
BB, BERKE T, SHEFEN T
HRERILREZS, WTREEM T CA MmE =
AW EARRE o O BEE EE 2R B CA,L ek
CA 5 0.3 kg 1A AR VR G ) ML, P ] R 30 4% 1) R
I CA REFIEEAEH .

®5 (ARPHMCA M EERNRBIHHN
Table 5 Effects of dietary CA on nitrogen metabolism of lambs (n=12)

205 Groups P {H P-value
H SEM
b¥ 5 K
Items CON 200CA 300CA 400CA — #ﬁ {A,
Treatment  Linear Quadratic
¥AZ N intake/(g/d) 37.37 38.51 40.02 38.63 0.76 0.700 0.447 0.540
#&%( Fecal N/(g/d) 11.66 10.83 9.61 10.12 0.29 0.054 0.020 0.031
JR % Urinary N/ (g/d) 12.69 11.46 10.17 10.68 0.45 0.215 0.066 0.114
Ak & Digestible N/ (g/d) 25.71 27.68 30.42 28.51 0.70 0.112 0.074 0.072
TR Retained N/ (g/d) 68.73¢ 71.61™ 76.04* 73.84"  0.75 0.001 0.001 0.001
= N o
AR AR » b b
3. 227 .25° .83° 0.96 0.043 0.027 0.025
Apparent digestibility of N/% 13.02 16.22 20.25 17.83
APUFHR N deposition rate/% 34.55° 40.83™ 50.49° 46.10° 1.92 0.011 0.007 0.007
F6 (AMPRMCAXNEFRERITENHEM RES MCP &K HIF N
Table 6 Effects of dietary CA on urinary purine derivatives excretion and rumen MCP synthesis of lambs (n=12)
2H 3] Groups P {H P-value
o SEM
B 57 /¢
Items CON 200CA  300CA  400CA IEEE NE -~
Treatment Linear  Quadratic
JR#R Uric acid/( mmol/d) 0.89" 1.30° 1.29* 1.34* 0.07 0.025 0.014 0.015
JR#EZ Allantion/ ( mmol/d) 9.72 10.06 10.77 9.32 0.20 0.051 0.792 0.068
I A YR e M Ay N . N
- o . .92 .98* . 0.02 0.024 0.636 0.018
Xanthine+hypoxanthine/ ( mmol/d) 0-86 0.92 0-98 0.87
SRS AT A ) b > b
. .28" 3.04* . 0.20 0.002 0.603 0.003
Total purine derivatives/( mmol/d) 1146 12.28 13.04 11.52
MAYEH MCP/(g/d) 62.20° 67.51° 69.80" 65.79" 0.97  0.024 0.155 0.009

32 AHRPFIMCANEERSRMWBEHLER
=]
Tiihonen %' #F 5% & B, i& # i CA B A ¥t

BT, BEAS DR A XS i T8 A9 A A A5 4, DA B
P B 5 5% O T ARl K BB AR TR
R AR e PR T B4 52 45 Wy ) R A T SH g AR 4 SR R
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PR3 2H 545 i DM NDF Fil ADF Tl 16 i 2 7+
B RPE ARSI G R W, AE A R s
100 mg/kgh CA REWEHE = CP YR MLIH L&, 3k
S AR PR AR T AR A IR R R R ) CA T
R4 DM .CP J¢ ADF WL F 8 EH S, &
RIEE R 5 LR T N5 45 A — 3, A
T oL 7N 300 mg 1Y CA REME B E w5
PR KR TR 3R 4 B SR AL, 6 i CA 2 = 1 i
R MR REA LN LA R 1) CA B
AVEFEME B R D6, 16 1 CA Reig et B
KW Yang SN BFS I MR AR CA AT
PSSR Y R AR B B R % Tekippe %"
FEW AR AR N CA J5 B3 #2817 A o NDF
THALEE , 2) CA AT LA 5 ) W 16 v R 45 4, i
il 18 fd B % B, NI 4 8 SR A 1k ik
W= BFFE R, FE WA SR AR R R I CA S AT 4
mHR BB R IERE I 3)CcA AR
fLiRg, AT LAMCGE MR BBt A AL Be 71, DR3P 1 18 4%
B iSOG BT SR I, R [ B A ARORS R
SRV R 2R LU SR BT R AL BE 1, S A RRORE KL L R
60 :40 B, 12090 3 BT E AL RE ) e, Bl G TR RORG
FLEGRY TH &, 50 S T A A BE T BRAIK . A58
I FHARDRR (RS L EE A 70230, S8 2 KR B ks
K2 B ARBLIAR BT AL AE J1 ., Castillo %) BF 5%
UESE, CA REUEIH BR LA B R 2 i 7 18 900 & 2
A RE, Mg TR, Wi, A5 h
CA WREFE & T Ml b A fbre R E T
TE N S T I AR (HR G T CA XRS5+
33 WL Ak 25 o 1 2R R R OE T i — 2P
oE.
3.3 fAMRTERIN CA XMEEEESR GG

RE 2 SR S 5 A0S 3 A A 7= 16 B
FEat | B2 2 3h i i R e B R U T oK AL & 4 IR i
MEAR, R B, & — R0 REERE,
FEA R ATP, IHLIARMERE . 2868 JRAE
Behe s i i e A sy he = A W 3 S E R 45
bro S ZEE a8 7= A RE W I A4 .
AR T W AT 1 R 3R A3 T AR T A P B AR
W= T AL TE 4 W RN 28 T A HE I G 183
Yy A TE RS T A i A, AR A IS 2 S ]
MRHPE N CA J5 , £ TP 37 43 19 2 WL 1 3 34 6 42
e, PRI 3 o 2 40 2 0 7 A B W BRI, SRR
BRRE, wKILEGYEEFRY RIS MY

PIVERT & = A 45 & MR Wi e ( VFA) | %1k
W (CO,) K W &E (CH, ) , [l B 7£ £ R 14 A mig K
IR R, N G SRR TR Y CH,
A, 1 AR IR BT A RS & B, CA fig
T B AR BRI 1 Y CH, A i
P B VFA M & f, M R & fE i 0y R
R ye ZEIRRSY KB, AR RN CA BEME
P& = NDF [ b3 5 Se e 19 7~ o AR E 99 B R
W, ARFRHGE  TEAR SN KT, 300 mg/kg 1Y CA
K G5 2 & Y ie o8 B AR B CH, /4 i
0 AR AT T RSN AR 45 R R
I CA J& , 45 CA N4l CH, A= Bl 4 5 R 21
EREAR (AR PRSI ) o F, AR 300CA
ZH )T Ak BB AL BE 2 LT 1k R B 3 T IR AL
Al BB TE G F R S N CA T MG T 36 F
B PR T, A 30 ) e TR ) AR KRR T CH, 1Y
A WD T RE LA 9, R T AR X RE R Y
FIH, BRI, T CA X sh¥igm Qs m i) &
B HERPLGI T ZRATHE PR ER
34 fAMWBFEMCAXNEERRGE MCP
=040l

198 T MCP LA 7 A0 i G R
235t/ v R TR 1A TR B R P IS T gl R R
I, 22 4% 00 28 VU038 5t AR 3 2 PR R s A o3
TR P B AR S 7E0R R A A
FAE T By 2 A5 A (NH,-N ) |, — & 43 NH,-N
Bl A W R A R MCP, 3E 1T Bk 3 49 7 1k Wi
W, PRI, E o NH,-N B9k 5 MCP & %
ISR T =AW S = T NS W R
WY, 7R E M A CA J5, & CA ¥R 4H i 45
AF G R T W 35 25 5, (H R B 3 R xR
HAREE S, BT A LA R W D E &
TXTHRA , — 5 T AT AEJE T CA R 26 08
B NIAEE, R B R ) I AR R B
NH,,-N ¥ 5, a5 B & 00 & i, F i 42 &
TN (R A&, Fraser 467 FEAR AN K&
B 56 A E B A 500 mL/L Ay P RS Tl
NH,-N f{3 B g Z % T X4 . Cardozo %511 1
TRAN & B B0 F 0, CA W] DL J8E 5 1A 4 i
RN, AR B b NH,-N MR, A BF s
KN, CA Res o 3598 15 AR W) W AR 4G R T A2 2
MCP )& B, Jf 32 55 MCP B 1L R & &
AR A P A CA AT IR A K IR
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¥.,72 h )5 R E % MCP i S & E T X
M, A8 g R R, R OR b o
300 mg/kgly CA fig i 25 $2 =78 5 H MCP 9 & Al
WL, SAT AR R —2, S — e R CA
REME (2 E S ) W 18 s oy, i EL T DA /N 454
R N 9% 6 B 4 0 /0N T e AR PR R JBE R 1
it 1 430 2 AT 4R 5 s R B DR AR

4% B

=A

L LRI AR P R IE 9 CA RERS R i 2%
TR E H G FEARORLEE L, e 2E 26 5 X R
TR A AR L L g MCP A B, 1 1 4
SRR RE R AR A R, AR AT,
CA TEZE AR P Y B & I8 I8 300 mg/kg
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Abstract: This experiment was conducted to investigate the effects of dietary cinnamaldehyde ( CA) on growth
performance, nutrient apparent digestibility, energy and nitrogen metabolism, and rumen microbial protein
synthesis of lambs. Forty-eight 4-month-old Dorper X thin-tailed Han hybrid male lambs with similar body
weight were randomly divided into four groups with twelve lambs in each group. Treatments consisted of the
lambs’ basal diet with addition of 0 ( control group), 200 ( 200CA group), 300 (300CA group),
400 mg/kg CA (400CA group). The pre-experimental period lasted for 15 days, and the experimental period
lasted for 70 days. Lambs were housed and fed in individual stalls, and the feed intake was recorded daily.
Body weight was measured before the morning feeding on days 1, 35 and 70 of the experimental period before
the morning feeding. The average daily feed intake ( ADFI), average daily gain ( ADG) and feed/gain
(F/G) were calculated. At the end of the experimental, the digestive and metabolic test was carried out by the
method of total fecal collection and urine collection. After 7 days of adaptation, the feces and urine samples for
each lamb were collected for 5 consecutive days. Then nutrient contents and energy in feces, urinary nitrogen
and purine derivatives were measured. The results showed as follows: 1) there was no significant difference in
ADFI among groups ( P>0.05) , the lambs of 300CA group had significantly higher ADG than those of control
group (P<0.05). The F/G of 200CA and 300CA groups were significantly lower than that of control group
(P<0.05). 2) The apparent digestibility of dry matter (DM) , organic matter (OM) , neutral detergent fiber
(NDF) and acid detergent fiber ( ADF) of 300CA group was significantly higher than that of control group
(P<0.05). 3) There was no significant difference in gross energy intake among groups ( P>0.05). The fecal
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energy of 300CA group was significantly lower than that of control group ( P<0.05). The digestible energy
and apparent digestibility of gross energy of three CA addition groups were significantly higher than those of
control group (P<0.05). 4) There were no significant differences in nitrogen intake and urinary nitrogen a-
mong groups ( P>0.05). Compared with the control group, the retained nitrogen, nitrogen deposition rate and
nitrogen apparent digestibility of 300CA group were significantly increased ( P<0.05). 5) The excretion of u-
ric acid of three CA addition groups was significantly higher than that of control group ( P<0.05). Compared
with the control group, the excretions of xanthine+hypoxanthine and total purine derivatives of 300CA group
were significantly higher than those of control group ( P<0.05). The synthetic amount of rumen microbial pro-
tein of 200CA and 300CA groups was significantly higher than that of control group ( P<0.05). In conclusion,
dietary with appropriate amount of CA has positive effects on lambs’ production. It can improve the ADG and
reduce the F/G, promote the digestion and utilization of nutrients in diets, promote the rumen microbial protein
synthesis, and improve the utilization of energy and nitrogen of lamps. Under the conditions of this experiment,
the optimal additive amount of CA in the diet of lamps is 300 mg/kg.[ Chinese Journal of Animal Nutrition ,
2021, 33(6) :3421-3430]

Key words: lambs; cinnamaldehyde; growth performance; apparent digestibility of nutrients; energy metabo-

lism; nitrogen metabolism; microbial protein
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