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Effects of Silage Mulberry Leaves on Production Performance and

Meat Quality of Hu Sheep
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DENG Wen, FU Chen, LI Shaoyu
(Institute of Animal Husbandry and Veterinary Science , Henan Academy of Agricultural Sciences,

Zhengzhou 450002, China)

Abstract: This study was conducted to study the effects of silage mulberry leaves on growth performance,
meat quality of Hu sheep. 160 healthy Hu sheep with average weight of (19. 12+1. 04) kg were randomly
divided into four groups with five replicates in each group and eight sheep in each replicate. The control
group (group I )was fed with peanut seedlings, and the mulberry leaves and peanut seedlings were mixed
at 15: 85 (group II ), 30:70 (group Il ) and 45:55 (group IV ) in treatment groups, respectively. The
experimental period lasted for 60 days. The results showed that average daily feed intake, average daily
gain, feed to gain ratio and slaughter performance indexes were not significantly different among the

groups (P>0. 05). The muscle cooking loss and shear force of experimental groups II , Il and IV were
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reduced by 17. 14%, 19. 54%, 16. 57% and 7.92%, 9. 50%, 6. 75% compared with those in group 1 ,
respectively. The protein content in the muscle of Hu sheep in groups Il and IV were increased by 9. 31%
and 8.27% compared with that in group I , respectively. The content of palmitic acid in the muscle of
group Il was significantly lower than that of groups I , Il and IV. The contents of a-linolenic acid and
arachidonic acid in muscle of groups Il , IV were significantly higher than those of group I . The contents of
saturated fatty acids in the muscles of groups Il , Il and IV were reduced by 6. 00%, 10. 29% and 7. 03%
compared with that in group 1 , respectively. The content of monounsaturated fatty acids in group Il was
significantly higher than that in other groups, and the content of polyunsaturated fatty acids in group IV was
significantly higher than that in other groups (P<0. 05). The contents of aspartic acid, glutamic acid, leucine,
lysine, tryptophan, total amino acids, and flavor amino acids in the longissimus dorsi muscle of Hu sheep in
groups Il and IV were significantly higher than those in groups I and II (P<0.05). In conclusion, silage
mulberry leaves have certain promoting effects on meat quality and contents of amino acid and unsaturated
fatty acid in muscle of Hu sheep, and the supplementation of 30% mulberry leaves has the best effect.
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1.1 RXIedrd

TR I6 FH RS BRI 4 B ph 22 % B4t 7 B4
gt I HE S i 2% B IR PR A BR
A A R BE SRR S 60 d LA o ISt
B IR Ky 72.15%, R E 17.79%, FH R i
6.82% , 274 25.33% , KL K53 11.76%
1.2 R FIER

56 B 160 W~ P44 5T By (19.12+1.04) kg
MIERR I E AN L NAd, BHSAHER
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Tab.1 Compositions and nutrient levels of diets(air-dry basis)

H ¥R 2H /% Diet composition

JUE} Ingredient

5 77 7KF Nutrient level

E 77 4> Nutrient component

1 I 1 v I I m v
H I Z& 0 Mulberry leaf 0 7.5 15.0 22.5 || W4kBE/(MI/kg) Digestible energy  11.65  11.56  11.59  11.71
LA B Peanut vine 50.0 42.0 35.0 27.5 ||#1EH % Crude protein 13.34 13.48 13.59 1341
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Tab. 1(Continued) Compositions and nutrient levels of diets(air-dry basis)

FIAR %/ % Diet composition B 72 7KF Nutrient level
J5 B ngredient #7714 Nutrient component

I | I v I I I v
F 2K Corn 20.0 20.0 20.0 220 ||[HHZF%E% Crude fiber 23.99 2443 2433 23.87
7 Soybean meal 4.0 1.5 0 0
FKAEZER Corn germ meal 5.5 8.0 8.7 10.0
%k J Wheat bran 3.0 3.5 5.5 7.2
3% T K2 4E Sprayed corn fiber  11.5 11.5 10.0 7.0
DDGS 2.2 1.7 2.0 0
TR AL Premix 3.8 3.8 3.8 3.8

T TR AL AT 5 HARTRHEAE A 3 A 14 000 TU 48423 D, 3 500 TU 4= K E 66 mg 4 16. 15 mg i 113. 18 mg £ 113. 96 mg fill 1. 5 mg .,

£450.5 mg fili 0. 62 mg.

Note: The premix provides VA 14 000 IU, VD, 3 500 IU, VE 66 mg, Cu 16. 15 mg,Mn 113. 18 mg,Zn 113. 96 mg,1 1. 5 mg, Co 0. 5 mg,Se 0. 62 mg

for diets per kilogram .

1.3 AFEEE

RYE 5 AR PR & AT B R . F
HENIERIARTHT 40 B, S (8] 4% B8 26 37 1 A% P 0t
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A K H SPSS 20.0 F A% H#EAT 5 R 2 T 2 o b
(One-way ANOVA) , >k F] Duncan K347 £ & [k
BRI E bR EE R IR

2 HERGAM

2.1 AEEANEL 6] F 0 R X F £ KR
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FH 3R 2 W] 01, 98 2F (R T 46 A IR RH 28 R AR I =
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Tab.2 Effects of different proportions of mulberry leaves on production performance of Hu sheep

Tt H Ttem I | I v
YIEAR = /kg IBW 19.45+1.97 18.77+1.45 19.34+1.78 18.91+1.23
KA kg FBW 32.39+2.24 32.81+2.38 32.25+1.89 31.44+3.01
Y H IR F /g ADG 231.07+15.55 257.32+13.93 222.86+12.24 214.82+14.17
35 H R fr f/kg ADFI 1.28+0.35 1.35+0.31 1.44+0.37 1.38+0.29
RHE L F/G 5.54+0.54 5.38+0.69 6.35+0.73 6.17+0.76
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2.2 AEFHMELGF R M3 EEE R Forp 0 2H SE00 75 45T & I A4 5T = AN B =2 R I T

=40 F At 5 AR LTHT AR DA ZH 85 i T 20 515 GR R DA
FH 32 3 1) WL, % 2H 1] =2 i 44 o & 3 R 445 52 = IV s, 1 Ak,

J& 5 IR LT AR A GRAE 2 5 1A .3 (P>0.05)

F3 AREHMLGIFRM T HEEE RN

Tab. 3 Effects of different proportions of mulberry leaves on slaughter performance of Hu sheep

Tji H Ttem | Il ] v

S HTVE R 5 i /kg Live weight 31.57+0.91 32.43+1.91 31.47+1.42 31.97x1.45
JIF 44 J5i f/kg Carcass weight 16.11+0.54 17.19+0.38 16.36+1.10 15.83+0.95
J& 5% %1% Dressing percentage 51.0320.55 53.15+3.90 51.97+2.14 49.60+4.15
IR AL A /em? Loin eye area 12.86+0.95 13.44+0.18 14.33+1.48 13.88+0.16
GR fE/mm GR value 19.84+0.78 20.34+0.69 19.96+1.23 20.4320.66

2.3 AEIFDNEEGIE I 20338 3 B SRR AT R KN EES &S T A, EEERE

R4 UL, TV IV A2 1 i KL 25 2 AT 1A, B RRN K B ZHEZER P>
R A B ) ) o a1 A B E AR 17.14%. 0.05) . & 4H A H AR BEALHE A5 22 e A i 3 (P>0.05) .
19.54%16.57% 1 7.92%.9.50%6.75%: 1l . 1 . IV

R4 RN EL 575 M R X S A R R B )

Tab. 4 Effects of different proportions of mulberry leaves on meat quality of Hu sheep

Tt H Ttem I | I v

pH,s . 6.22+0.12° 6.28+0.19° 6.32+0.07" 6.26+0.05"
pH,,, 5.70+0.10° 5.79+0.13" 5.90+0.15" 5.92+0.10°
a’ 20.66+0.56" 20.92+1.54° 21.29+1.70" 21.16x1.41°
b" 2.47+0.26" 2.32+0.36" 2.19+0.28" 2.01+0.20°
L 45.91+3.11° 43.4242.38" 42.44+1.20° 42.09+0.70°
B R/% Cooking loss 38.80+0.57* 32.15+0.41" 31.22+0.96" 32.37+1.18"
BI4) J1/N Shear force 46.09+0.87° 42.44+0.42" 41.71%0.18" 42.98+0.12"
KB 1% Drip loss 2.06+0.17° 1.87+0.10" 1.90+0.12° 1.89+0.13°

a4 FATEAR PR R NG iR 22 53 3% (P<0. 05), R IR

Note: Values with different small letters in the same row mean significant difference (P<0. 05). The same below.

S ar L, BRI IV AL W E i s KL R B B8 2 15 e K LA 7K 4 L 5 AR 2K 43 1) 8 3% 7K
SESNE | HEFE T 5 9.31%.8.27% , HiAth % 4. AR B EHEMZE R (P>0.05),

x5 AREARINLLFIF NIRRT E AP E TR RIS

Tab. 5 Effects of different proportions of mulberry leaves on muscle nutrient composition of Hu sheep %
T H Ttem I I | v
7K 43 Moisture 76.24+0.43" 76.17+0.28" 75.93+0.71° 75.95+0.85"
HE I Crude protein 20.07+0.85" 20.47+0.46" 22.13+0.83* 21.73+0.23*
HEE NI Crude fat 4.12+0.12° 4.38+0.12° 4.17+0.20° 4.22+0.06"
FLK 53 Ash 1.86+0.06" 1.76+0.07* 1.81+0.09" 1.75+0.55*

2.4 AEFRANELGIE I 520t 3T # 3E AL A b RS R KWL a-WRRIR A IR S E R Em T 1 4P
SENHM <0.05). I I IVA B FE 1 S KNP R & & 2

B3 6 AT WL, T 2H 3 24 35 f K UL AR R G 2 = FZET I HWP<005. I 0.IVARHEERK
SBEMT I O.VAHWP<0.05) . IV i JULHR L0 G 7 R 7 oy ) s T 4H 2 35 PRI 6.00%
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JIE 7 1 HAhZH (P<0.05) , IV 2131 - 15 #(P>0.05).
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=6 AREFLFIE 203 A RIS S =R R0

Tab. 6 Effects of different proportions of mulberry leaves on content of fatty acid in muscle of Hu sheep %
T H Item I I 1 v
T =HRER C13:0 0.44+0.07* 0.42+0.04* 0.44+0.02° 0.43+0.04*
AR C4:0 1.60+0.08* 1.6720.11° 1.6620.09* 1.570.07*
T ILEER C15:0 0.22+0.01° 0.22+0.01° 0.24+0.03° 0.22+0.06°
KRR C16:0 21.40+0.62" 20.47+0.55 19.03+0.74" 20.7720.55°
LR C17:0 0.82+0.06" 0.90+0.03* 0.91+0.07° 0.76+0.13"
fHETER C18:0 18.50+0.46" 16.87+1.34" 16.80+0.69" 16.63+1.18"
Zob R C21:0 0.37+0.02* 0.36+0.06" 0.33+0.08" 0.42+0.02°
ZF =R €23:0 0.43+0.02 0.40+0.07* 0.41£0.04° 0.44+0.05
ANEE M BKIER C24:0 0.44+0.05" 0.42+0.05° 0.33+0.06" 0.41+0.06"
TR IR C15:1 0.92+0.09* 0.94+0.05° 0.91+0.02° 1.00+0.03*
FRHFEHR C16:1 2.02+0.07° 2.20+0.18" 2.18+0.28" 2.14+0.30°
Jii-10-+-Lhk— IR C17:1 0.49+0.08" 0.55+0.05° 0.58+0.05° 0.52+0.03
JHER C18: 1n9c 39.80+1.41° 42.77+0.68" 44.53+0.42° 41.93+1.35"
64— iR C20:1 0.41+0.05 0.42+0.01° 0.46+0.03" 0.45+0.05°
TR C18:2n6¢ 9.12+0.41" 9.51+0.28" 9.47+0.27% 9.82+0.10°
a=TVFRER C18:3n3 0.3620.04" 0.37+0.02" 0.51+0.05° 0.61+0.07°
e AR €20:2 2.11+0.06" 2.07+0.13" 2.31+0.19° 2.42+0.07°
TEA VIR €20:4n6 0.26+0.02° 0.27+0.02° 0.23+0.01° 0.22+0.02°
TR TR SFA 44.22+0.67" 41.57+0.88" 39.67+0.78" 41.11£1.75"
BRI ENIE MUFA 43.65«1.13" 45.94+1.85" 47.75+0.41* 45.04+1.47"
Z AN FIE T B2 PUFA 11.85+0.40" 12.21+0.27" 12.22+0.12" 13.08+0.07"
2.5 AERMELGIE RT3 FI AP RER IR - ﬁé&@& SN AN IR I SE R
S LA fER R R S ERE ST 1. 141(P<0.05).

TN AR IRIS TR ISR A RIS E(P0.05).
x7 AEFMLEGIBERMXHENRNPISERS SN

Tab.7 Effects of different proportions of mulberry leaves on content of amino acid in muscle of Hu sheep %
It H Ttem I | 1] v
RATTE R Asp 1.67+0.07" 1.75+0.04" 1.91+0.05" 1.86+0.06"
7528 Thr 0.81+0.02° 0.86+0.03" 0.93+0.02* 0.90+0.02*
22 1 Ser 0.63+0.02° 0.67+0.02° 0.73+0.01° 0.71+0.01°
B Glu 3.00+0.06" 3.11£0.09" 3.39+0.09° 3.30+0.11°
H 2 Gly 0.80+0.04 0.84+0.03" 0.95+0.10° 0.88+0.05°
A Ala 1.05+0.01° 1.11+0.03" 1.20+0.05° 1.15+0.04°
B Val 0.89+0.03" 0.94+0.03" 1.01+0.03° 0.98+0.03"
HAE Met 0.5120.01° 0.53+0.01" 0.58+0.03° 0.56+0.02"
TSR lle 0.86+0.02° 0.90+0.02° 0.98+0.03" 0.95+0.03"
TLRR Leu 1.54+0.02" 1.61+0.03" 1.74+0.04* 1.7020.06"
Fi Z BR Tyr 0.76+0.02* 0.79+0.01° 0.87+0.04* 0.83£0.02°
RINETR Phe 0.96+0.04* 1.01+0.03* 1.0920.03* 1.0520.04*
R Lys 1.76+0.04" 1.85+0.04" 1.99+0.04° 1.9520.06"
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Tab. 7(Continued) Effects of different proportions of mulberry leaves on content of amino acid in muscle of Hu sheep %

T H Ttem I I 1 v

R Try 0.16+0.04" 0.17+0.04" 0.25+0.04* 0.27£0.06°
AR His 0.77+0.03" 0.83+0.05" 0.85+0.01° 0.81x0.03°
FEER Arg 1.26+0.01° 1.32+0.02° 1.4320.04* 1.3920.04*
I % B2 Pro 0.66+0.02° 0.70+0.02" 0.7720.04* 0.74+0.02°
SEIERR TAA 18.09+0.21" 18.98+0.47" 20.67+0.58" 20.03+0.60"
DT EILER EAA 7.33+0.14° 7.69+0.18° 8.31+0.19" 8.08+0.25"
BETRE LR DAA 4.67+0.08" 4.87+0.13" 5.30+0.14° 5.16+0.16"

3 £S5tk
3.1 BERMIHEEKER. BEEENZT

SR R 2 B R AR AR e AR I R 1 A
BEE AR S, G FUR B, H KR Ak 1] 55 i w4
1 PR SF 3 o R o5 T A O T, B v R SR R R
JULTH AR, ACHIE T8 A B0, A KR A A 7 S X
WP HE R R R R ILACF S H R BB LR
FR . IX 5 DONG 22 70 25 e — 2, Rk
WIS RAEREL CFHYHREE LR EY
M) , A% B S5 I A 9 A R I, 7 PRSP I S v ke
BRBERFHHE R EME R TR ELm. 4
gt rp SEPRIE AT R I, ORI S VA N R v 3 35% T
s TR B R R . TR TR ERI IR I 2% K B
SR X RS B SEVERE G R AT R . AR
FEH AN [R] 4 5 B35 R 5 A IR AR B B SR R IR
AR GRAE WA RO B35 1 22 7, (B AR R iR
I e S W 2 B IR AT B s R — B
BCGEER . X5 TR A AT SO ROE — B TR
TS TN S 0T B 200X (1) B S MERE G B R . X ]
RE A DR AN [R) 30 47038 B S 0 S 1 1) L B AN [, S 3
FI R 2 R AN R, R B0 AR K RE A A 25 52
A Be 5 A FIWF 0 6 S A EE T2 A K.
3.2 BIERMIHEHER MR

A PR RS AL I B VEAN B K 2 AN AR . BEY)
715 PRI R AR DG, B D) bk /I PR o el . 28 S8 AR
R A i DR KT BE BB B, 5200 PR i 1 22 91, T
PAJ P 2008, — M AR 3R PR (%) B 2T, 2R SRS S5
BF 7045 B R, R I8 S 0 I 18 3 A xR R B e A8
F A B WL RS A P s, AEURE LR A 7 PAT 63T
MR W, X 5 AF A5 R — 8. AW
B OG0 e S, S 4R R P RO
EER RN WA SEEEM, X RE S S
FE WL 2 AR A s Y R A
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