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YR T AR A B 4 ) IS T R4 DL R S R
AR DURES I I428 1 REF4 60 2, %
g 2 R 30 K, TEE AT (2012 4E 8 H
11 HZE 201249 A 10 H) , HMAdi 658 1
BERAMANE R 0.27 ke 767 LS M (2012 4E 9 A
11 HE 20124510 A 10 H) , 4 H 2% F 5 KAMA
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FE IO A5 B TR) BB, 26 3 R B O 8 37 /K OF L
1, BBAMAH S EAEFREMIH(1~30d) . F
JEJG (31 ~60 d) #MrDRS AL 21 B 1 35 5 K7 L
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1.3.1 FEAysREE

T IE 56 25 A B, 3 i) DA A 0 5 T Bl AL
W5 H2EEAE 24 h 25K 2 h R AT B 52, 1EM
Ik Ak 5 it Ak B, ST RDET I R B N 7E vk
£ /IO BB D AR B4 R 7 2H 20 Fn &5 4 41 40 8%
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Table 1 Nutrient levels of grazing grass of lambs ( air-dry basis) %
B FE /K Nutrient levels 2012-08 2012-09 2012-10
HWEA R CP 7.45 9.53 5.36
£5 Ca 0.38 0.99 0.96
P 0.09 0.14 0.07
rh VR £F 4 NDF 63.30 62.45 65.13
R VLB 47 4 ADF 36.92 41.72 40.09

| %€ {H Measured values.

1.3.2  FEapg B
1.3.2.1  /NaZE B A3

KRR AR S T 4 Crp, fRFEM 24
it VR J T B A T VY B B N 1) 85 TF, TR B A
IR o R I 28 A ) B 4% AR AR
P 1:9 0 A ST IR e B3 5 J A vh A) 3K (A48
VeI FRER FE VKI5 T iEAT) o A S K IE M~
WREIAEE LB T, 3 000 r/min 4 C 54T E L
10 min, Y4 B35 WROF A T W i T 0y

W4T =20 CHr, LA AT B PE 4T
1.3.2.2  JHMR A AL PR

B TR TR E B T 4 C PR, Rk B
SEARARIT NSk K R 3 AN BT 0.5 g BY
B, IF R AT ROV HER PR, FeBTim R FR L 1:9 19
O A) AT o0 78 B 35 0 3 g v A 3% (RS 1
YRR FRER R VKR S5 T iEAT) o A S K IE M6~
WREIAEE LB Y, 3 000 r/min 4 C &4 T E L
10 min, WA |35 WOF VB 4 3 i T 0 A7 T
-20 T, DI BEIE 1T .
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Table 2 Composition and nutrient levels of concentrates for lambs in natural pasture+concentrate

supplementation group ( air-dry basis) %

AEETY FIEW || . AT altE!
E*’I’ . ﬁ]far?;—ﬂﬁ "’ ELa)tﬁeEﬁ ﬁﬁ]qu‘ 2 ﬁEHar?;—E;q "’ HLajii‘E)Lﬂ
Ingredients . . Nutrient levels® . .

fattening  fattening fattening fattening
Tk Com 50.80 64.10 | {HfkEE DE/(MI/kg) 10.93 11.32
KM Soybean meal 12.50 T¥ 5 DM 96.92 97.32
TS B AT ) DDGS 18.90 18.00 | HIE M CP 20.42 17.79
HiAF ¥ Cottonseed meal 9.00 9.60 45 Ca 0.35 0.34
WA KT Double-low rapeseed meal 5.00 5.50 || %P 0.52 0.40
iR & ¥ CaHPO, 0.50 0.50 || HFPEBETRET4E NDF 19.56 23.41
A} Premix" 0.60 0.40 | MRYEVEREYE ADF 7.98 9.93
Bk NaCl 1.20 0.80
/N #T NaHCO, 1.50 1.10
411 Total 100.00 100.00

DET R BUR KA One kg of premix contained the following: VA 2 500 000 TU, VD 1 250 000 IU, VE 12.5 g, VK,
300.0 mg, VB, 60.00 mg, VB, 1 400.00 mg, VB, 150.00 mg, VB,, 5.00 mg, #lfi# nicotinic acid 3 500.00 mg, {Z fA%5 calcium
pantothenate 2 800.00 mg, i folic acid 25.00 mg,Fe 20.00 g,Cu 4.00 g,Mn 15.00 g,Zn 25.00 g,10.15 g,Se 0.15 g, Co

0.13 g,

DRI A RE TS A, HoAc 2 920 . DE was a calculated value, while the rest nutrient levels were measured values.

1.4 MELEWREFE
1.4.1  JUEF&FR

A8 A W AR A E R R
fitg SRR BTG T AR e R O BE AR TS L
1.4.2 Wk

1A VE R B PR B 24 37 TR T A
Ry E RS Y AER 30 min Kf# 10 mg JE
Ko BRAHSUEARAE 37 CRMARTHIEY
S 1 min, BEEFE 1 wmol AYJEYIRIA 1 AR5 iy i
TR, B2 w8 1 B P & A 1Y AR R, 7R
pH 8.0,37 C 54 T & 438 i ' B2 6 A2 £k 0.003
R AR AR AL, 37 CHRA T 2w
ZUEH R H i A A 1 wg 2R, H
FHS T 1A BEAR BT 1 A0

TE A9 Tt 110 3 P R FH L — 5 b b €5 30 | B
it PR FH L e 300 2 8 e O SR P N
HH 5k — LG 202 <R 5 iR 2 |, B8 2 11 e 07 M D i
AR Y AT I . K ik 2 IR & B
B iR & W B et A TR T
1.5 HESHiItE

i 56 B4 S F Excel 2007 3% 3 SR J5 15 H
SAS 9.0 ¥ {4 ¥t 17 — [ & ANOVA J5 22 47 ¥,
0.01<P<0.05 F£/R 25 B3 ,0.05<P<0.10 £/~

HEZEFET R,

2 H#RE5E5H
2.1 EMEEEMN

M 3 ATLUA 5 A SRR IEAH B il
MBI AT S B GRS L L B 1 TE
filg 1% 1 (P<0.05) 52 FE AL )7 UK -+ =48 W iE
BEG 2 3 T B35 (P=0.08) , HUBCRM A 4H &
T HARECA , WA DURE SRR 258 100
00 38 B TE K S L T PRAE DR SRR
(P<0.05) , 75 B | o] Jg B Jife Jig 108 3 oy T 0% P 7 250 (B
A TS DR G H AL ) 22 5% R B (P>
0.05) . A A1 E B 7 =X 0 AR R X /N B B g
U U 3 It 3 4 TG R R (P>0.05)
2.2 [ERnEEEM

M 4 FTLUE H, 5 AR E IR A E, BlCHCRN ]
Al ER R T I8 A U SO R i
D B G P (P<0.05) o MR DLZRFE 5 HIA 2452 1
REEFEMZS M | 0 B i G 6 3 = T 4e 0
IRFEF(P<0.05) 52 fb A 75 = J5E IR R 107 1 3% P 19
ZRETWE(P=0.07) , /W18 DR 5 H A 24
22 ARG TIPS DR 26 5 P2 DLJR E 5 4
TS24 VAR ZE 2+ 48 I i G 7 B 0% 1 e S0
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Table 3 Effects of fattening patterns and species on amylase activity of

small intestine and pancreas of lambs U/mg prot
i A +ZHwbE =B M7 Jige it
Species Fattening patterns Duodenum Jejunum  Ileum Pancreas
. H SR Natural pasture 0.35 0.24 0.31 0.21
HEN T HOHCHMS Natural pasture+
Hulun Buir lamb JRCRLRM Natural pastureteoncentrate ) 7 037 050  0.32
supplementation
WS UL R 2 AR 2R ZeAs 1 022 H SR B Natural pasture 0.50 0.27 0.37 0.22
F1 hybrid lamb of Hulun Buir il 41 Natural pasture+ trat
y FCHC#MA] Natural pas ure++concentrate 0.65 0.36 0.63 0.36
sheep and Dorper sheep supplementation
SEM 0.07 0.05 0.06 0.02
FERN Main factors
P48 D1 JK 242 Hulun Buir lamb 0.41° 0.31 0.40 0.26
B Speci FPAE DUJR A SR R 258 1 AU
T pecies ) i ‘
F1 hybrid lamb of Hulun Buir sheep and 0.58* 0.31 0.50 0.29
Dorper sheep
H SR Natural pasture 0.42 0.25" 0.34° 0.21°
FHEJr TN
Fattening patterns Natural pasture+concentrate 0.56 0.37* 0.56" 0.34"
supplementation
iR Species 0.03 0.87 0.16 0.24
HHE 2 Fattening patterns 0.08 0.03 <0.01 <0.01
P {8 P-value B e
X
PR R TR 0.82 0.67 057 0.46

Speciesxfattening patterns

[FIFV R SR AR AN [l P 3R R 22 57 25 (P<0.05) MR 800/ NS FRF R ZER A (P>0.05) . TR,
Values in the same column with different small letter superscripts mean significant difference ( P<0.05) , while with the same
or no small letter superscripts mean no significant difference ( P>0.05). The same as below.

F4 BFIRAXRK ISR F NG R BRI RS B B 6 %

Table 4 Effects of fattening patterns and species on lipase activity of

small intestine and pancreas of lambs U/g prot
sty fif BT +Z# =B E)7] Jige
Species Fattening patterns Duodenum Jejunum  Ileum Pancreas
H SR Natural pasture 353.01 537.29  550.97 4 616.02
W& DR S5 TCHCKMA
Hulun Buir lamb Natural pasture+concentrate 763.06 907.90  827.78 6 514.42
supplementation
ITAS TR 26 SR A SR B Natural pasture 567.99 696.37  725.52 5 684.63
ez 1 AGEF OB
F1 hybrid lamb of Hulun Buir Natural pasture+concentrate 875.38 1138.59 1 161.44 7 663.35
sheep and Dorper sheep supplementation

SEM 139.28 85.81 97.17 573.87
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s LY RN =48l =W )7 7
Species Fattening patterns Duodenum Jejunum  Ileum Pancreas
F R4 Main factors
WA D1 /R 24 2% Hulun Buir lamb 558.00  722.59° 689.38" 5 565.20
= . 2 (A S RIS E S/ R AW ee S
iR Species . :
F1 hybrid lamb of Hulun Buir 721.70 917.48a 943.48a 6 674.00
sheep and Dorper sheep
H SR A Natural pasture 460.50°  616.83° 638.25°  5150.30°
T
HHE /3 Fattening patterns HCHCHM
Natural pasture+concentrate 819.20" 1 023.24" 994.61° 7 088.90*
supplementation
ihFh Species 0.26 0.04 0.02 0.07
FNE I Fattening patterns 0.02 <0.01 <0.01 <0.01
P {8 P-value R a
X
TR R 0.72 0.68  0.43 0.95

Speciesxfattening patterns

23 BREAEMEE

M5 ATLUE W, 5 AR E A L, ikt b 1)
AR EREEFE T8 =W 1 5 R R B
RS (P<0.05) , PR LRSI A28 58
1 ARG 225 o F0 [l gy 1 Jig 2 10 05 2 ik e T
B UJREF (P<0.05) ;2 e -+ 38 7 26 A
BTG PE 22 S T 23 (P=0.07) , FFAE LR 5 4L
THFEZ2E 1 ARG = TIPAR DUR G5 PRAR DR
F ML 1 AR A PR 0% 1R A 1 s PR TR
B b TR DR G5 (HA ) 22 7 oK o 2
(P>0.05) . fFrFIE AL T =AY B ARRON X 26 F /N
Jop K g B 1) JBR B e R C B E B R (P>
0.05) .
24 FEEAMEMN

% 6 AL, 5 [ AR F AR LL , 0 R h ]
AR ERSEET B EREABIEE(P<
0.01) . 2 SR el 45 i JBE & s M 22 5 B 3
(P<0.05) ,PEAR DR FESHIAFERZ 1 REES
TFORAE DURSESE b AR AR Oy =X B B A R ot
+ ZF6 W JBE AR B TG R 3 RS2 (P>0.05)

3 3 i
3.1 BRAR XL BRSNS

TH AL I8 B2 S W R AT I AL W CE 5 B Y
el B RE R AR B, A R A T, LTS
PERY AR A2 B WL Bl AR SR Ah R RIS PR | R
SJRER AR YE R RIS R R R KT

KR EREEZFNEBFZm, HIk, 0555
YA P S 00T Al 2 T ()25 LA R AR R
AR E SR S A AR B, B U R
TR R FE LN R, AR AR e T sh
TR IR AKF- . B RN AR UL T I DR =F 94
B FETE PR E . AR FEEAE T B AR
SCRCRM] 2 FOR [ E R 75 2 26 3 /N g T
TEPER S 45 5 R W, BCHORM A AT S 35 42 v R SR
() -+ =45 1 Al s Tt e 2 1 g B8 B 1 i O 1
Jor o1 g R JoRe B 79 TR A9 B L i U7 T R e B 1 R
PR, B EIE 77 X AT 52 ) 26 3/ i B g R 1) Tl T
P, xualfe s 2 FE T T oYk 8 mRE
FAKEATA XK, AR 2 FEE T, K
R M) 2 1 R A B 1 RN B BT AR SR ) B K1
BT AR EIRA, ER 5 HZEET K
WEFEE R R W] /N FES /N Ve H IS D5 7
JER AR 11 T B8 B 1 I A 3 A )RR e I 5 A ik
KAL) HLER 1 BT DL ROREL g 7 B 3 hn i A
W v (E Y th oK b A & i a —
(L AT P AR B TR B AR A A AR LY
ZEE, A BT AR R F A R K P B B A X
(ORI TE L ) 1 MR A 482 21 /N W 45 B B R it A i
Dy T R 2 1l A M R R T PO T A
T REEACEFRARME S A ( T+ RIF R |
Swanson %5 HRE | 78 R e QAR B K SF A
() P 155 0L T, ) PR o i S ) sk 28 ] R 1Y o 24 R
BRALZIH o — 3 M Bl 1 355 P v T PEAEC AE Stk 1R
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Table 5 Effects of fattening patterns and species on trypsase activity of
small intestine and pancreas of lambs U/mg prot
i A A= +Z# =8 m)7] Jige it
Species Fattening patterns Duodenum Jejunum  Ileum Pancreas
H #R 4 Natural pasture 1 679.81 638.90  271.08 51.71
WS DR 6 TECHCRMR]
Hulun Buir lamb Natural pasture+concentrate 4277.40 1232.89 321.37 85.54
supplementation
. e FI SR04 Natural pasture 2515.07  866.66  334.26  56.59
WEAE DR 5 E 458 1L AR MR
]
F1 hybrid lamb of Hulun Buir sheep !
Natural pasture+concentrate 5839.15 1470.21 415.25 118.46
and Dorper sheep .
supplementation
SEM 624.33 76.08 18.94 16.65
F RN Main factors
48 DK 2% 3 Hulun Buir lamb 2978.60 935.89" 296.22°  68.63
= . WS DR SRR A58 1R
mnFf Species . .
F1 hybrid lamb of Hulun Buir 4177.10 1 168.43" 374.75" 87.52
sheep and Dorper sheep
A SR Natural pasture 2 097.40°  752.78° 302.67° 54.15°
; AV
BHEJ 3K Fattening patterns HCHCAh ) ] ,
Natural pasture+concentrate 5058.30° 1 351.55" 368.31*  102.00"
supplementation
il Species 0.07 0.01 <0.01 0.27
HHE H 30 Fattening patterns <0.01 <0.01 <0.01 0.01
P {H P-value o F Ty 2t
<&
s P IS )73 0.57 095 043 0.41
Speciesxfattening patterns
®6 FRAXKRRMMERF+TIEHEEOHEENZIN
Table 6 Effects of fattening patterns and species on chymotrypsin activity of duodenum of lambs U/mg prot
st A /I T35
Species Fattening patterns Duodenum
WAR DR R H #R A4 Natural pasture 10.98
Hulun Buir lamb FCHC#MA] Natural pasture+concentrate supplementation 14.40
MPAE DR SRR 238 1 G+ A 4844 Natural pasture 13.42
F1 hybrid lamb of Hulun Buir sheep and JCHCAE] Natural pasture+concentrate supplementation 20.74
Dorper sheep
SEM 1.52
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243K 6
i it BFhEHRK )7
Species Fattening patterns Duodenum
F R4 Main factors
A2 D1 /R 24 2E Hulun Buir lamb 12.68°
A Ffl Species WS DR ESAAFERRE 1 REE FL 17.08"
hybrid lamb of Hulun Buir sheep and Dorper sheep ’
H SR Natural pasture 12.20°
HHE /3 Fattening patterns o
" gp FCHC#MA] Natural pasture+concentrate supplementation 17.57*
AP Species 0.01
P {H P-value HHE /3 Fattening patterns <0.01
AP xF AL 73 Speciesxfattening patterns 0.22

3.2 M EFHEAEREEENEZID

Bl /N B TR i it 3% P 5 A2 KR 3R K 1
AL 3B SZ A R I, A e I TR R — 2%
T 5rFAR DUR G A0 L, B4R DUJR E 5 AR
7258 VARTE T 248 W 0 UE by Bl | JBE AR 1 IS
25 R K 1ol gy 1 i T e R0 B 1 O 1 I A
Rt <1777 5 S NN e Y e AR R IFE R
3 R SR /N i B T i T 3 AT S Y
s LR T AR DUR S 5 AA F 2458 1 AR F
XFE SR A B BT A IRSCRE T, G T A
X TH A T 35 1 7 52 e BT 9 4 A D B T I AR
DUREMBFFE 1 A WA TE . £/ B se kB,
200 H /N IE 0 H B E R X A R 3 T
A3 1 TE Ry T R JBRE R 1 G O M 3 B R T MR A
5 W, Guilloteau 258 Y faf 22 4+ 19 B & A i
WE RS S R, Wise %P R AL, BIRE
A= g 22 B A BE AR 1 L A T I S U8 A I E i
KA BE AR [8) 508 TR A 22 4 4 W Y 4R 1
RZ BIREF SR R 2, w R g
TR 25 S 2R W, A [R) A R S S 38 A% 44 T L Tl £
1) TE A9 it | 2 1T B U R A O P L A
TR R+ 38 B A BT K IR
it 10 3 R AT XS ) BT 22 K R A AR, Nir 261 7
GEAR IR, X JBIE PN UE 0 i s D T | T 2 1 e | B
BV )05 P ok v T IR XG X — 2B R T
FPAS TR Ak 18 B 3% PR AS [, 2R i AL 38 AT 1
— AR,

4 & it

=A

@ 5 HARTCBO L, BOBORM E BE 5 4 e 2 F
R /0N g I g S 1 A i 0 A

@ PR DR SR 2228 1 RS/
SRR B4 T AR B 1 = T PR LRG3
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Effects of Fattening Patterns on Enzyme Activities of Digestive
Tract of Hulun Buir Lambs and F1 Hybrid Lambs of
Hulun Buir and Dorper Sheep

SUN Juan YAN Sumei® ZHANG Ying WU Tiemei WANG Xinpeng

CHANG Chencheng GUO Xiaoyu
(College of Animal Sciences, Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract; This trial was conducted to investigate the effects of fattening patterns on enzyme activities of small
intestine and pancreas of Hulun Buir lambs and F1 Hybrid lambs of Hulun Buir sheep and Dorper sheep. A 2X
2 complete random design was used, factor 1 was fattening pattern, including natural pasture and natural pas-
ture+concentrate supplementation; factor 2 was species, including Hulun Buir lambs and F1 Hybrid lambs of
Hulun Buir sheep ( @ ) and Dorper sheep ( & ). A total of 120 healthy lambs (60 of each specie) with close
body weight were selected, and lambs of each specie were divided into 2 groups with 30 lambs per group. The
trial lasted for 60 days consisted of an early fattening period and a late fattening period. Fattening method of
natural pasture+concentrate supplementation group was that supplemented 0.27 kg concentrate per lamb every-
day in early fattening period, and 0.53 kg per lamb everyday in late fattening period. At the end of the trial,
five lambs from each group were slaughtered, and small intestine and pancreas samples were collected to deter-
mine enzyme activities. The results showed as follows: comparing with natural pasture, natural pasture+con-
centrate supplementation could significantly increase the activities of trypsin, lipase and chymotrypsin of duode-
num, and those of amylase, lipase and trypsin of jejunum, ileum and pancreas ( P<0.05). Comparing with
Hulun Buir lambs, the activities of amylase and chymotrypsin of duodenum, and those of trypsin and lipase of
jejunum and ileum of F1 Hybrid lambs of Hulun Buir sheep and Dorper sheep were significantly increased.
Trypsin activity of duodenum and lipase activity of pancreas tended to be increased (0.05<P<0.10). In con-
clusion, comparing with natural pasture, natural pasture+concentrate supplementation can increase enzyme ac-
tivities of small intestine and pancreas, furthermore, enzyme activities of F1 Hybrid lambs of Hulun Buir sheep
and Dorper sheep are higher than those of Hulun Buir lambs. [ Chinese Journal of Animal Nutrition , 2015, 27
(5):1577-1585]
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