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Abstract:

an important role in animal production. The purpose of this study was to investigate the effects of high fat diet on growth performance,

[ Objective] Fat is an important nutrient element in animal diet, and it is also the main energy supply material, so it plays

energy metabolism and slaughter performance of early weaned Hu lambs before and after weaning, so as to provide theoretical basis
and technical support for healthy breeding of early weaned lambs. [Method] Thirty pairs of healthy Hu sheep twin lambs with
similar birth age, similar weight were randomly divided into two groups, including high fat diet group (HF: 26.89% and 5.07%) and
normal fat diet group (NF: 15.15% and 2.80%). The lambs of the two groups were fed with milk replacer and pellet with different fat
levels from 7 to 60 days old and weaned milk powder at 60 days old, and then which were fed with the same pellet from 60 to 120
days. Nine pairs of twin lambs were randomly selected at the age of 50-60 and 110-120 days according to the average body weight,
and the digestion and metabolism trails were conducted by the method of total feces and urine collection to evaluate the energy
metabolism of lambs fed diets with different fat levels before and after weaning. According to the average body weight of lambs, nine
pairs of twin lambs were randomly slaughtered at the age of 60 and 120 days to test slaughter performance, organ indexes, and
[Result]

(FE), urinary energy (UE), apparent digestibility of total energy, total energy metabolic rate (ME/GE), empty body weight (EBW),

gastrointestinal development. Before weaning, the total dry matter intake (DMI), total energy intake (GE), fecal energy
slaughter rate, GR value of lambs in the two groups were significantly higher than those in the control group .There was no significant
difference in the proportion of stomach and intestines to pre slaughter live weight (P>0.05); The body weight, DE, ME, DE/ME, HCW,
head weight, heart weight, hoof weight, the proportion of hoof weight to live weight before slaughter, omasum weight and small
intestine weight of 60 day old lambs in HF group were higher than those in NF group (0.05<<P<C0.1), and the eye muscle area and
abomasum weight were significantly higher than those in NF group (P<<0.05). After weaning milk powder, all lambs were fed the
same pellet to 120 days of age. DMI of lambs fed high fat diet at 61-120 stage and BW, LBW, EBW, HCW, skin + gross weight, heart
weight, hoof weight and rumen weight of lambs at 120 days of age were significantly higher than those in NF group (£<<0.05), and
spleen and kidney weight were also higher than those in NF group (0.05<<P<C0.1); the feeding high fat diet before weaning did not
affect energy metabolism, other organ index and gastrointestinal development of lambs after weaning (P>0.05). [Conclusion]
Feeding high fat diet before weaning could improve the body weight, digestible energy and metabolizable energy, carcass weight and
eye muscle area of lambs. Feeding high fat diet during lactation significantly increased feed intake, body weight, live weight before
slaughter and carcass weight of lambs after weaning. In conclusion, the increasing dietary fat content before weaning had a positive
effect on energy metabolism and slaughter performance of Hu sheep twin male lambs before and after weaning.

Key words: high-fat; twin; Hu sheep; energy metabolism
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M 5.07%. A 30 HEFE, L104MEHE, &
ANEE I RFE, FFRT—MF. LELE 760 H
WA LA, H R T kL. 60 H S WA
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(2007) DUEATRCH] . ARE HARZH B CE 77 o 3R
W# 1.

®1 KRABEFRNBARERKEFENR

Table 1 Composition and nutrient levels of milk replacers and starters (%)

WH RIAM Milk replacer Fr&k Starter

Items T T T m m

JF AR Ingredients (X35 air dry basis)
FK Corn (%) 47.25 50.00 55.00
5 f1 Soybean meal (%) 28.70 31.48 19.00
%k Wheat bran (%) 20.00 10.00 7.60
£ Leymus chinensis (%) 0.00 0.00 15.00
Jlg Wik Fat powder (%) 0.00 434 0.00
£ Limestone (%) 2.56 2.44 1.60
A Salt (%) 0.43 0.44 0.35
HEREAS CaHPO, (%) 0.06 0.30 0.45
TRIEEL Premix? (%) 1.00 1.00 1.00
&1t Total (%) 100.00 100.00 100.00

B 72 7KF Nutrient levels (P45 2t dry matter basis)
TH5% DM (%) 94.77 95.04 93.48 93.44 86.79
HIZEH 7 CP (%) 23.12 2353 20.97 21.01 15.35
HIUAGHT EE (%) 15.15 26.89 2.80 5.07 2.81
FPE PRI AT 4E NDF (%) 24.79 15.73 21.07
B PSR 4T 4E ADF (%) 5.18 452 2.48
FLKSY Ash (%) 6.06 6.54 7.06 7.06 6.63
4% Ca (%) 1.12 1.15 1.04 1.03 1.06
% P (%) 0.63 0.67 0.52 0.48 0.45

DFRAS A kg TFERHEMRE: Fe22.1 g,Mn9.82 g, Cu2.25¢,Zn27.0 g, Se 0.19 g,10.54 g, Co 0.09 g, VA 300000 IU, VD 300000 IU, VE 4000 TU. 1 1 kg
of premix contained the following: Fe 22.1 g, Mn 9.82 g, Cu2.25g,Zn 27.0 g, Se 0.19 g, 10.54 g, Co 0.09 g, VA 300000 TU, VD 300000 IU, VE 4000 TU

NF: normal fat starter, HF: high fat starter, IS: identical starter
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Table 2 Effects of high-fat diet on total DMI and body
weight of Hu lambs pre- and post-weaning (DM

basis, n=30)
BiH 415 Groups SEM p
Items NE HE
H ST K fx & Total DMIZ (g d7)
7-60d 233.12 237.04 12.55 0.762
61-120d 907.30bY’ 957.17a 7.67 <0.001
1R E BW (kg)
7 4.15 417 0.13 0.877
60 11.63 12.78 0.19 0.070
120 29.28b 31.40a 0.91 0.015

VAT IAbR AR T RER R E R B (P<0.05), FATRIMRE TR #R%
FAEZE (P>0.05); 2 NF = normal fat; HF=high fat; DMI=day matter

intake; BW=body weight

FEBEFSHT NF4A (P<0.05) . 7£7 HEMHE
FAREIEA 2, 60 HEAH, HF A EFEikEA & T
NF ZH %% (0.05<P<<0.1) ; 7F 120 H# N, HF
HAEFEM PR ERE ST NFAH (P<0.05) .
2.2 EFuERH

# 3 RN E R AR AR TR AR, LET LT,
5 NF 4L, HF A5G EE(DE) . AR g (ME) BL K
TH AL E 1A 3R (DE/ME) B Il ##4 (0.05<P<
0.1), &\ GE. FE. UE. & fEMERIIH % & ME/GE
WHEEZRS (P>0.05) . WM 60 d #H[F A
Bl WG E R e B A IR bR A B 2R (P>
0.05) .
2.3 BB

e i 7 KRS B A BT 47 705 = R SE PR AR R s e a0
(£ 4) , HF HEE0E 7—60 HR T s g i H AR,
7 60 HESHT, JEEMERiEE (LBW) AT NF 4
k%A (0.05<P<<0.1) , IRWLIENFFIHAIAZE (HCW)

&3 SiEE BRX R HART A RE S BRI (TG
Table 3 Effect of high-fat diet on energy metabolism of Hu lambs (DM basis)

iH 415 Groups SEM P

Items NE HF

50-60 Hi# 50-60 days of age
BN KA GE Intake (MJ kg 2Wo7s 1) 1.67 1.98 0.179 0.132
Fefig FE (MJ kg lwWOoTs 0 0.27 0.29 0.045 0.716
JRBE UE (MJ kg2Wos g1y 0.04 0.04 0.004 0.696
THALEE DE(MJ kgwo™s d1) 1.39 1.68 0.141 0.077
ARUEE ME (MJ kgWOo7™s ¢1) 1.22 1.49 0.126 0.071
MAERIRMIE k2 Apparent digestibility of GE (%) 83.65 85.43 1.292 0.212
AR ME/GE (%) 73.36 75.64 1.214 0.103
THILAEIC R DE/ME (%) 87.68 88.53 0.375 0.069

110-120 Hi% 110-120 days of age
N K8 GE Intake (MJ kg?Wo7s 1) 2.00 1.99 0.100 0.905
FehE FE(MJ kgtwo7s ¢1) 0.53 0.55 0.043 0.629
JRBE UE (MJ kg2Wos g1y 0.05 0.05 0.005 0.231
HALAEE DE (MJ kg tWo7s g1 1.48 1.44 0.078 0.675
FRHAE ME (MJ kg IWO75 ¢2) 1.26 1.24 0.070 0.720
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JUAERIFR M 1% Apparent digestibility of GE (%) 73.60 72.65 1535 0.553
KBEAIS% ME/GE (%) 62.88 62.27 1.643 0.720
THALEEIR 2% DE/ME (%) 85.34 85.61 0.592 0.653

x4 SRR B RERRTINEFE BRI (60 1120 HiR)

Table 4 Effect of high-fat diet on slaughter performance of early weaning lambs (60 and 120 days of age)

BiH #5 Groups SEM P

Items NF HE

60 H# 60 days of age
SERTVG H LBW(kg) 9.58 1157 1.542 0.096
2R E EBW(kg) 7.46 8.58 0.861 0.238
Hi A 5 HCW(kg) 4.33b 5.41a 0.424 0.048
J&5E % Dressing percentage(%) 44.83 46.69 1.931 0.277
GR {#& Grade rule(mm) 1.12 121 0.043 0.432
HRALTE A Rib eye area(cm?) 8.43b 10.29a 0.261 0.001

120 Hi% 120 days of age
3 BE E LBW(kg) 30.00b 32.72a 1.739 0.028
2R E EBW(kg) 21.19b 23.19a 0.732 0.025
Hil A 2 HCW(kg) 14.17b 15.65a 1.249 0.022
J& 32 % Dressing percentage(%) 47.05 47.72 1.210 0.207
GR {# Grade rule(mm) 2.33 2.39 0.052 0.121
HRALTE A Rib eye area(cm?) 19.11 20.44 0.759 0.119

BIRZEET NF4L (P<0.05) , MMHMEFERTIKE
(EBW) . GR HEMEFFLEEER (P>0.05) .
60—120 H & AR, P94 76 2F 0 AR R4 R . 78 120 H
WA, HF 20752 LBW. EBW 1 HCW ¥ &% & T NF
4 (P<0.05) , MEFEBYE LET NFAH, BT
BEER (P>0.05) .

e M 7 KRG B U B 0390 = 2 SR 9 B R BN
ML 5, FTLAEH, 76 60 HESH, 1AM &R H
FRALZEFM Sk O B & DL (5 52 TV L
L 225 T NF 45 E % (0.05<P<<0.1),
M EREEE®HT NF4 (P<0.05) , Hih#EE

BN S I E A e B B3 AR (P>0.05) .

£ 120 HIgW, HF HEEME+E DR EESEE
mT NF 41 (P<0.05) , HEMEELEEST
NF 20262 (R #34 (0.05<P<<0.1) , 1M 8% & [ 52 ji g
A LLBE KT NF 41 (P<0.05) , Hih B EE
MEGFRNEEN LR EESR (P>0.05) . 5
Ah, BEAE HESRIIE N, M 60 2] 120 HES, EER&

PR E NN . B NF 41T 5 52 5035 2 00 el
bb, &2 B G SRR E R 0 L3 RO T R
#

MR 6 FTLAE Y, TE ) m i M v i iy ERR ) 25
FHBEDERTT NF4 (P<0.05) , JEEMNg
FEHEEST NF A1 (0.056<P<0.1) , FH.
W KE R S E BRI, 5 S aTE S )
BT REZR (P>0.05) . WPHEWANH, EIFE 120
H& I, HF 41362 1090 B B 23 & T NF 41(P<<0.05),
MmMWE. WE. 8. Mo, KBELSEENES
LR, 5 & S i o 5 Wiy 8 00 Lo 8 S8 3 22
R (P>0.05) . BEHBFHEK, WENEREL5E
Bt gy, Hob E 52 E R R AR,
/NHFIR I A H A I R, H (5 52 S
EL AN -

3 g
3.1 BB R NEERTENAENZIY
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Table 5 Effect of high-fat diet on early Hu sheep organ index (60 and 120 days of age)

BiH 415 Groups SEM P
Items NF HE
60 Hi#% 60 days of age
3 Head i Weight (g) 694.83 793.33 45.691 0.084
i 3 i 3% 2 (1 ELA5) Percentage of LBW(%) 7.57 7.01 0.962 0.201
B+ Fur #H & Weight (g) 869.17 1000 105.400 0.270
i 3 i35 2 (14 EL A5 Percentage of LBW(%) 9.04 8.63 0.511 0.270
% Hoofs #H & Weight (g) 362.50 436.67 32.568 0.071
7 SE i H [ L3 Percentage of LBW(%) 3.84 3.83 0.284 0.072
> Heart 5 Weight (g) 48.02 57.6 3.143 0.064
7 SE i 5[ L3 Percentage of LBW(%) 0.52 0.5 0.318 0.684
JIF Liver & Weight (g) 187.85 250.55 8.761 0.102
i 3 i 37% 2 (1 ELA5) Percentage of LBW(%) 1.95 2.18 0.530 0.109
Ji# Spleen #H & Weight (g) 15.87 21.05 2.563 0.112
i 3 i73% 2 (4 EL A5 Percentage of LBW(%) 0.17 0.19 0.191 0.249
fiti Lungs 1 Weight (g) 134.62b 171.02a 5.861 0.049
7 S i 5 [ L3 Percentage of LBW(%) 1.43 1.49 0.504 0.591
¥ Kidneys HE Weight (g) 39.93 4455 2.772 0.201
7 52 i 5 [ L3 Percentage of LBW(%) 0.43 0.39 0.224 0.14
120 H# 120 days of age
3k Head & # Weight (g) 1500 1577.78 44.280 0.117
i 3 i73% 2 (4 EL A5 Percentage of LBW(%) 5.05 4.85 0.468 0.117
B+ Fur #H A Weight (g) 2544.44h 2866.67a 117.400 0.025
i 3 i73% 2 (4 EL A5 Percentage of LBW(%) 8.47 8.77 0.293 0.325
#% Hoofs # & Weight/g 840 851.11 29.460 0.716
7 5 i 5 () L3 Percentage of LBW(%) 2.82a 2.61b 0.481 0.030
> Heart & Weight (9) 113.92b 130.84a 4.033 0.014
7 5 i 5L () L3 Percentage of LBW(%) 0.38 0.40 0.252 0.464
JIF Liver #H & Weight (g) 640.94 679.35 10.092 0.291
o S 35 2 1 LE 451 Percentage of LBW(%) 2.12 2.08 0.448 0.559
Ji# Spleen B Weight (g) 39.2 4255 2.188 0.069
i 3 i3 2 (14 EL A5 Percentage of LBW(%) 0.13 0.13 0.152 0.761
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Jifi Lungs =& Weight (g) 348.86 350.72 8.954 0.695
7 32 R A L5 Percentage of LBW(%) 1.17 1.11 0.451 0.428
¥ Kidneys HE Weight (g) 107.95 116.15 3.201 0.053
7 5 i 5 A EL 51 Percentage of LBW(%) 0.36 0.36 0.213 0.707
Fo ERiEBRNEHNUTHESFELZ BN (60 F1 120 HE)
Table 6 Effect of high-fat diet on gastrointestinal development in early weaning Hu sheep (60 and 120 days old)
BiH 415 Groups SEM P
Items
NF HF
60 Hi# 60 days of age
e R Weight (g) 160.10 180.80 7111 0.362
R -
umen i 4 H # 45| Percentage of total complex stomach weight(%) 65.02 63.56 2.643 0.631
o S B G EL A EL A5 Percentage of live weight(%) 1.57 1.51 0.641 0.729
" H R Weight (g) 24.83 29.43 2.560 0.146
Reticulum S —— -
i 5 B H &1 EL il Percentage of total complex stomach weight(%) 10.18 10.62 1.384 0.595
7 SE i H [ L3 Percentage of live weight(%) 0.24 0.25 0.227 0.823
B # & Weight (g) 10.97 14.78 2.101 0.088
Omasum Ry e——— -
i 5 B &1 EL i Percentage of total complex stomach weight(%) 4.84 5.52 1.374 0.423
o S B G EL A EL A5 Percentage of live weight(%) 0.11 0.13 0.185 0.404
£ L Weight (g) 44.32b 54.25a 3.009 0.043
Ab
omasum & 5 B BB L Percentage of total complex stomach weight(%) 19.96 20.30 2.183 0.867
o S I LA L 451 Percentage of live weight(%) 0.46 0.47 0.285 0.778
N7 & Weight (9) 265.03 324.83 8.044 0.073
Small intesti o - ) )
mall INMeSUNe - - 4% 8 (1 L 1 Percentage of live weight(%) 2.78 284 0.490 0.538
K & Weight (9) 189.43 198.35 5.071 0.435
arge INestine * - wiie 2 (1 He 1 Percentage of live weight(%) 2.09 170 0.809 0.204
120 Hi% 120 days of age
e HE Weight (g) 697.50b 791.82a 106.901 0.030
R
umen i 5 B 5 L 45 Percentage of total complex stomach weight(%) 71.80 73.11 1521 0.413
o S I 2 1 L f51) Percentage of live weight(%) 234 242 0.319 0.469
=] & & Weight (9) 90.82 94.32 11.381 0.382
Reticulum IO K
ki 5 B HE AL Percentage of total complex stomach weight(%) 9.30 8.73 0.363 0.154
7 5 i 5 [ L3 Percentage of live weight(%) 0.30 0.29 0.011 0.257
b= & & Weight (9) 53.38 56.59 15.568 0.553
Omasum . -
di 5 B EE L Percentage of total complex stomach weight(%) 5.53 5.24 0.572 0.626
o S I 2 1 L £51) Percentage of live weight(%) 0.18 0.17 0.071 0.751
£ #H Weight (g) 129.79 138.61 31.956 0.432
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Abomasum i 5 B B[ L Percentage of total complex stomach weight(%) 13.37 12.92 1.021 0.669

7 32 R 2 A L5 Percentage of live weight(%) 0.43 0.43 0.092 0.854
N & Weight (g) 584.78 617.00 144.000 0.521
Small intestine -

7 32 i 2 A L 5] Percentage of live weight(%) 1.95 1.91 0.412 0.756
K & Weight (g) 517.34 540.49 128.901 0.605
Large intestine NN - -

5 SE IS EE Y L5 Percentage of live weight(%) 1.72 1.66 0.311 0.551

TEE W 5 25 2 R s AR, 7T RE 0 i D52 I 4
AT AR RN G SRR R IAT R T R AP 2R At
AR AR, YIUG A E — 20, WA LR B 1 N = g 7
FURR 2525, U 00 3 o T ] MR A I 07 AR
EfiEss . WRAEE HREAA G, HF A5G E A E
BEET NF4, x50 E 3. mEHARA
K ATE Bk R R T B e, HRRE R R, QTR 1
ML R AR S SR AR LB, EAR 7—60 HESH B
REEREAER, HEANREERS. 25
MAHGOUBPOIZE [ B 5t i 76 2 SR B e & 1 H R B
A KM IR —.
3.2 BRBERX REAMTINEE SR IG RN
IR RE AT SR 2 R AROCHL, BRI
MR T Hh 2 —, EFRYITLES YA N A
FRM AR 50—60 HESHYBL, 7L e v i
i HAR 6 E DE, ME, DE/ME %igr, mlRe2h T
R ER LA e ) P B ) NDF 881G, 9802 T
Jo A BRIV AGIE IR, I HLURRT SRR B e A
RIK, TR B B AR R0 i 17 7 T A T P T R R,
BT HAWE FEV R AR, BN T DE,
ME 1 DE/ME. X% 355 5 7 s g s 5 AR nT LR &
THACREFIAR U B IR IE RV 22— 5, P s T AR AT
DA 4 I LA 2 2 (0 Y AL AR 8 R 7« 7E 110—120 H
WY B, L SR SRR A ERR, e T HORR A SRR
RERARM TS IEW BT —5, nTRelThEEH
WG, HME KBRS, LEASGHEANEEE
BT, HSENERELITEBERE I EE
HER, GEEERHEREERELL, ZEFK
P ERgm,  FORAR U AE R & E AU A R K S8 i 2
MG AR N A R FEAGREG Wi ARFLRY T,
HF 26 F 1495 B ANz R & T NF 4, X 511
HF ZHAR R T NF 206 57

3.3 H#RBERA X HART 4N R B M BE A R

JB S RE AR b A S B B0 40 IR A =R 7 A A RE Y
HEARR . AN REE 1R 55171 ADG % 1]
FHSCESL, WiARFLRY AT, P46 L MR & AR F Y
Hi, HF H25E0 HCW AIIRULE A S & =T NF
2, i BH IR T RN G 2E K HCW AR L i AR A 2
BEER . RN LB FUR Y, A EREE H ARG E
(3G g n e, x5 AGKES 60 HERM4 Rh HF
ZH I A4 H2 (5.4140.42) kg, 1 NF 2H I /4 5 (4.3340.42)
kg 45— M5 BHATTRRIE 26 2F 4 WA [ 1
IR s B A S e AN R, 35X R RE S R i i K P
S LEAIA 96 o AE AR TR B0 m 0 7L 30 ) R v R 7 ERR o
GR H¥ A TEFM, X5 CHOI SRR IE 17 N
TR e e SRy T LA S AR ) GREA—FL, WRER
EH T T 9 T 75 2 00 A BE D R Rk 1t , BRI R fpade
—PRIT o B W TE A2 76 SE XS IR0V AR U IR R A
MEFRMRAIAFRZHESEEZMEE L HEE
ELIl, HE 41562640 B S 2 E T NF 41, 5 E7E R
PR E R EATE, HTRENNEE, RABHE
Pt NG, X U B A R D EORR AT Re (R gk 4 1S EE R
Hhn.

TEWTAR ALK J5 5 T 425 2R TR AR 1R AR, HF 41
SESE 1) LBW. EBW ¢ HCW 52 3 5T NF 4, X
Ui B T AR LR 100 e DT AL R ) ¢S R R R 4R
F| 4 Hky. HF 4% LBW, EBW Al HCW 3%
T NF HEF, g RS AR EIGg R —5.
HINSONEIIA Jy J& A FADRL 285 26 T 76 = Wi 905 11 () 44 2
YA, A R T 5 A TR R B R, X RIS
AR T SEBRig A h 3 R SRR B . SR, A
TIF 5752 BH I 70 A R e Xof 24 R AR R A 35 S 35 5 g B30T,
AR, srm A ERE ERE ST NF
., M AE— T R R b U0 B R LA R v s D R R
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