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Effects of Adding Fermented Mulberry Leaf to Diet on Growth Per-
formance, Blood Biochemical Indices, Slaughtering Performance and
Meat Quality of Xinhuang Yellow Cattle
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Abstract The effects of mulberry leaf on growth performance, slaughter performance, blood biochemical indices and
meat quality of Xinhuang yellow cattle in the fattening period were investigated by adding fermented mulberry leaf at dif-
ferent levels to diet. Twenty-five healthy Xinhuang yellow cattles aged from 22 to 26 months and weighted (229. 41+
12. 32) kg were selected and randomly divided into 5 groups. The control group was fed on basal diet, and 4 experi-
mental groups were fed on basal diet adding 10%, 20%, 30% and 35% fermented mulberry leaf respectively, replacing
—_— part of corn straw, soybean meal and distilled grains,
W FSEHA:2018-06-14 3 HHI:2018-06-30 etc. Results showed that the addition of fermented
FENTI A A 7l AR A R @ 5 %0 ( No. CARS-18) , 1 44 o , ,
FHEHRI 0 H (No.2016NK2168 ) . 17 4 1 4 BF % 791 mulberry leaf had no significant effect on the daily weight

(No.2016NK2171) , Ff J51 %% Uit 22 i 1k oz I BIF & 421 7 1 BA gain, daily dry matter intake and feed conversion ratio of
(No.2017XCO01) ,

E—EHER HHT(1962—) , T FHHAR LN, . .
E_maﬂ:(6691667§4@q:mm < control group, adding 30% fermented mulberry leaf in

Xinhuang yellow cattle ( P>0.05). Compared with the

BIEEEER SO A IR R, diet could significantly increase the loin eye area of Xin-
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huang yellow cattle and reduce the muscle shear force
significantly ( P<0.05). Addition of fermented mulberry
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mulberry leaf could improve the antioxidant capacity of Xinhuang yellow cattle. In conclusion, adding 30% fermented mul-

berry leaf to diet of Xinhuang yellow cattle had no significant effect on the growth performance and lipid metabolism, but

could improve meat quality and immunity of cattle.
Keywords
ty; Biochemical index of blood
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fRFERDL 435X 4 HORCRAE I f Ak b 4 o
i, RIREEACY R B R ICR I, B TR A
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Table 1  Composition and nutrition levels of the diet
[t 534% / (% ,m,) Mass fraction]
14 JIE: 1| 23 V4 Vi
I (%FHR4L) (10% K BEFM)  (20% K BERM)  (30% KEEFRM)  (35%KBERM)
I[\m Cr “"'I Group II Group [T GrouplV Group V
¢ (e tOIIJp ) (10% fermented  (20% fermented  (30% fermented (35% fermented
OOt group mulberry leaf) mulberry leaf ) mulberry leaf) mulberry leaf)
EK  Corn 36.45 38. 88 39. 00 40.12 41.02
TH Soybean meal 6.07 5.50 4.50 3.50 2.00
RS Distilled grain 19. 44 16. 70 14. 14 13.21 11.20
KIS Fermented mulberry leaf 0 10. 00 20. 00 30. 00 35.00
ok FICTKFEFE Com stalk silage 23.09 14.58 9.60 1.17 0

Ingredients THE  Rice straw 12. 15 11. 54 10. 00 9.32 8. 15
i Salt 0.61 0. 61 0. 60 0.58 0. 59

/NIRRT Baking soda 0. 49 0.49 0. 48 0. 47 0. 48

TR EL  Premix 1.70 1.70 1.68 1.63 1.56

AT Total 100 100 100 100 100

TR A o]
WA / (MI-kg™) 4.73 4.64 4.56 4.39 4.27
. Net energy gain
B ; )

Nutrition MAEH  Crude protein 13.98 14. 02 14. 07 14. 04 13.99
level i Calcium 0.16 0.15 0.15 0.15 0.15
W  Phosphorus 0.36 0.37 0.36 0.36 0.36

HTIREHIRA S 4i4E K A 2062.5~2100. 0 pg, 4E4EE D, 212, 5~225. 0 pg, 44 E 3 136. 93 mg, £k 15.5~17.5 g, 1 30~50 g, %% 6. 25~
10.00 g, ¥ 9~10 g, fll 150~200 mg, %k 31. 25 mg, il 31. 25~35. 00 mg,

Contents in premix per kilogram: vitamin A 2 062. 5-2 100. 0 wg, vitamin D5 212.5-225.0 pg, vitamin E 3 136. 93 mg, Fe 15.5-17.5 g, Cu 30—
50 g, Mn 6.25-10.00 g, Zn 9-10 g, I 150-200 mg, Co 31.25 mg, Se 31.25-35.00 mg.

2 ZERESW

2.1 RBEEZBEMMHFRESETEENEIG

N 2 s TR R R HORR ) 4 MG 2
B P H T PR & T IR AL (HTE
W E 2R (P>0.05) ;4 MR- H IR BT
TR H2EFARRE(P>0.05) , Hrp T VAV
TGS F-4 H 38 A 5T 43 00 L X B2 48 5 9. 09%
4.04% 13. 13%F1 2. 02% ; I Al IV 3RESL0RHA o dtt
MR FRAG  (H 22 AN 135 (P>0.05)

2.2 RIEEEERMIHREF MiEENIETRNENE
2.2.1 XA RrsEm %3 Bor, BE 30%
RN IV IE AL ) i v i P9 ik i 25K
THAMIR I ZH K0T BRZH (P<0. 05) 34 R I 4 87 5%
WA PRI RE T B IR A TR L H 22 R R
WE(P>0.05) ; H 4 109% K 55 F 30% K i 5
TRV 330 20 ) I3 A o 4 A S0t 0 P
PER (P<0.05) 5 AP R WSt HARA I I, IV
AV AR 21 B 5 B 2R 1 1T R A e ) Ak T T
PIE T RAL H I E 25 (P>0.05)
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2.2.2 XHIEBAREI R W3k 4 fos R
REWEFRM (VA VIiRE4) #5284 075 b S
[P s B2 50 0o) R ZH AT AR ( P>0. 05) 5 il M A o 5%
AR I (I I IV AT VIR B 40 ) 397 5% o 24 I 1
T e B T AR 1 RTG 2 BE i B v A A xR
WA e, (H2EF A RE(P>0.05) ;84 HL
HPR I T S I 25 AT A i ¥ P H ol = R VR B, (H
ZRAREE(P>0.05) (A& EEER BRI,
W0 IV RV 56 20 0 52 8 20 9 R TR B 34 v 1% R
HABTLBEZEF (P>0.05); Il 10% % 1 5 i
( MIRERZH ) A58 58 B 2F I3 R 2 U 3 e I 4
WA, Ao 1) 2 e & vt (I LIV A VR 20) 195
SETE A 1M i PR R AR B O B

x2 EARBRIMARLREZBERMNFREFEREENRD

2.3 ARABRHMNFREFEEZHRMARR
Eap=Al

5 BRI IR TR FL R R B i IV Al V
YR 2H T 58 v A Y B S R TN R (H 25
AEE(P>0.05) ;M E LRFAH VAV
B2 ) A S v AR 0 R UL T AR S 2 o T B (P<
0.05) , B AR H R S b2 ( 1T AR EG 4 ) A B
PR (P>0.05) s &5 AL WLA pH 8 AH T TG o 3 22
S (P>0.05) ;M L2241 (VAT Vg6 2H)
BRE AW NLA BT Y ) B AL TR R (P<
0.05) , B0t B4 73 S AR T 48. 80% H1 54. 16% 5
TS WSt HAR I IV ARV a0 28 5 s 4
B AR i TR IR H 22 S AN B35 (P<0.05)

Table 2 Effect of different ratios of fermented mulberry leaf in diet on growth performance of Xinhuang yellow cattle

141 4
i H (X IRL) (10% & EZnt)
Group II
Item Group |

(10% fermented

(control group) mulberry leaf)

11 E4E Vi V#
(20% K BEZRM) (30% KEEFRN)  (35%KFEFRM)
GroupIll GrouplV Group V

(20% fermented

mulberry leaf )

(30% fermented
mulberry leaf)

(35% fermented
mulberry leaf)

WA SR / kg

Initial weight

AT / kg
Ultimate weight

FHHTYRRESR / kg

226. 00+16. 67 230. 00+18. 00

304. 83+13. 89 316. 67+20. 44

Average daily intake of dry matter 8.58+0.98 8.95+0.35
MZ A E=N

T RRARR / ke 0.99+0.21 1. 08+0. 36
Average daily weight gain

BIA L  Feed conversion ratio 8. 66+0. 54 8.29+0. 37

234.17+36.76 229. 67+43. 56 230. 66+45. 11

317.00+47. 33 319. 00+47. 33 321.67+45.77

8.87+0. 61 9.22+0. 89 9.02+1.01
1.03+0. 17 1.12+0. 16 1.01+0.23
8.61+0.51 8.23+0.71 8.93+0.79

£3 ARPRMAR L RRBERM R ES DR ELER

TR0

Table 3  Effect of different ratios of fermented mulberry leaf in diet on antioxidant index in blood of Xinhuang yellow cattle

14 o4 1| G V4 vVl
A e (10%KMEZRM)  (20%KBERM)  (30%KBERM) (35% KMEFM)
5 CH ) : : : :
. Group Il Group I GrouplV Group V
Ttem Group |

(control group) mulberry leaf)

(10% fermented

(20% fermented
mulberry leaf )

(30% fermented
mulberry leaf)

(35% fermented
mulberry leaf)

R / (mmol - L7")

A AB
Malondialdehyde concentration 8.32+0.90 7.5820.25
24 g e S B o7l
RILANAES / (U-ml.T) 0. 1820. 01 0.20+0. 01
Total antioxidant capacity
A S T o7l
LR S /(U-ml. ") 2.48+0.91 * 413102
Catalase activity
= 5 e
ERALPEALRGTE T 7 (UmLl™) 1y 56,0 44 13.83£0.70

Superoxide dismutase activity

8.53+2.05 4 6.39+0.29 © 7.02+2.14 B
0. 19+0. 05 0.25+0. 03 0.21+0. 02
2.14+0.54 * 4.37+0.84 ® 3.25+0.36 AP
12. 65+0. 35 13. 18+0. 65 13. 08+0. 36

AT RIS /NS T REAR ) R 22 53 .35 (P<0. 05) , KRG P RN 2R 22 5] .35 (P<0.01) . & 3~5 [l

In the same row, different lowercase letters mean significant difference ( P<O0.

(P<0.01). The same in Table 3 to 5.

05), and different uppercase letters mean extremely significant difference
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Table 4 Effect of different ratios of fermented mulberry leaf in diet on lipid metabolism of Xinhuang yellow cattle

14 I4 M4l Va4 V4l
- (10% KIEZRM) (0% KBEZM)  (30%&BERM)  (35% KR
i H (%t B4 i I W v
Item Group | Group Group Group Group

(control group)

(10% fermented
mulberry leaf)

(20% fermented
mulberry leaf)

(30% fermented
mulberry leaf)

(35% fermented
mulberry leaf)

JEE B R/ (mmol 117!

. 2.47+0. 36 2.45+0.27 2.51+0.25 2.38+0. 34 2.49+0. 19
Total cholesterol concentration
B E HE A 1 Y BE -l
FEELIRE I / (mmol -L71) 1.1120.25 1.51+0.29 1.16+0.34 1.95+0. 40 1.32+0. 14
High density lipoprotein concentration
R NS 7R 1 e B -1
IR E AL / (munol -L7") 3.2510.85 4.32:0. 18 3.29:0. 53 5.54x1.10 4.12+1.03
Low density lipoprotein concentration
i = ik !
ﬁ.{ﬂi Wnﬂ'ﬁ@f / (mm(.)l L 0. 82+0. 03 0.78+0.02 0.76x0.03 0.77+0.01 0. 68+0. 06
Triglycerides concentration
i bz BE S et
MLBEVRSE /- (mmol -L7") 3.61=0. 15 4.03%0. 30 3.88=0. 13 3.97+0.20 3.87+0.21
Blood glucose concentration
= e E -1
JRFFRIL / (mmol 17 ) 3.420.91 3. 16:0. 36 3.89:0. 17 4.88:1. 40 3.79:0. 26

Blood urea nitrogen concentration

x5 ARBRRMARLLREEBERM N HRESBEEEER A @R

Table 5 Effect of different ratios of fermented mulberry leaf in diet on slaughter performance and meat quality of Xinhuang yellow

cattle
141 JIE:: 1 V& Vi
- P (10% K W3t ) (20% K SN ) (30% K I ZRAT) (35% K W3RNt
HH (XFIRA) v v
Item Group | Group II Group I Group Group
( control ) (10% fermented (20% fermented (30% fermented (35% fermented
control group mulberry leaf) mulberry leaf) mulberry leaf) mulberry leaf)
JRYH /% 58.21+2. 14 57.89+3.21 58.07+3.74 61.32+2.87 60.41+2.74
Slaughter rate
0,2
FRLETZR / om 89.45+4.21 * 91.66=1.32 AP 92.87+2.21 AP 94.42+3.21 ° 93.23+2.71 °
Loin eye area
PHys min 6.56+0. 11 6.53+0.17 6.42+0. 08 6.65+0. 14 6.51+0.19
i O
U311 / (kgem™) 46.58+2. 11 * 44.98+1.26 * 32.18+2.03 " 23.85+2.18 ¢ 21.35£1.25 ¢
Shear force
A R
B / % 32.33+4. 12 33.77+5.10 32.87+3.89 35.72+4.87 34, 14+3.99

Cooked meat rate

3 itig

3.1 RREERMHREFES R
HAR A& B Rt 5, B e s P2 H )
JROR 2t AP 249 8 A o P B i A X R i
R L7 2 BEAR g, o MR 2 T e i 79 000 )
AN AR B A %A, A B AREE R SR i
2, & Wk e BA WAR B R A UK, (R I il
FPERR RIS, AR i AR B A8, iR
21 (N e SR 2 ) R Bl 82 T R R
2 A5 LR P A S I I S I
FHWTEREERZE N A R A E I FR s
A H OB R T ] T Al A A, X =R

SO 20~24 AW TEI 1 /R4 BRI 10%
F120% F 0K, AAUAT DLl 24 B 1 HAF 3
FI B AR B 5 % R 4 4R 7 16. 1% 1 9. 1%, TAN
U 109 S0 PR R FFURL AR R A 4= B fig
BERSTYICRE & 8 2 B M43
B G TR B NI, M T RRE LT,
5 Hbu DX R i SO R T AR R e B R R R R =
PG, FE PR AR R s I — 7 PL R3S F M R4 &
B R RS ERL, T i B s AR AR B
HAEYE AR, AR eI E R X R
FHR I S0 M DA A, a6 20 7 SR B e A H 498 R
HAEFEAR T AR T B A (H R GA B B 3 25 5
AR A M A (1A U Sl P B A PR A G
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3.2 FRABEMXNFRELEEMENARYE
N:zop=Al

TR A= IR AL TR FH 5 8 52 2 L DR 3R B AR G, R
JUL T AR R 7 PP i L BB S e sl 4 L
VAL IRCRE , B 00 i/ LA B e, 2R3 R 7
PR SRl v S o S o AT 7 52 9 O B S i
AR JULTET AR, [ AL PR B 470 ) A ok MR 21 K i /b, 2
AR SRIE R H ORI A K S S
Wy T A R A B, DL R 5 AR 4 R —
B, ARIEAE TR, WR S I 30% K SR AT
BT S A IR LI AL P<0. 05) , I B R A1
HRAWET Y 1 (P<0.05) . BEWIAE HORR s in—
SE LU A R I SR 0, AT LR 5 A A 0 PR B
TR P RRE . FRATTHEDN , & e St T LU B98N
5ok S5 b 35 A A A B A B R H R BT R R
FCRE R, WARHE T & B 5 FUS 7 59 3H 16 ol A
Ak, M ABR AL A 422 A A BRI s F TR, L
PAIZEL 2 ) A SR G U7 ) T R 48 o g 747 42 ) 4 BB
Ay HIR JUL T AR B 8 R 800 0 B R
3.3 FBARERMN RS L kAR LIERR
A

AL B 18 2R G 02 AR 3 BL AR 21 ZURN 40 i 4 32
FH H 3 A A A, L R AR o B A A
AEJT(T-AOC) A 1L 1B fL il ( SOD ) Flidt A Ak &
fifi (CAT) 5%, AXIngh R, =5t 34 B 52
B (IVATY U0 A) Préafene B &R s, Xnf
A5 R Z R AW TE Y R A B B PR ALfE
F1U9 A, CHEONG %' S 7ef bl vh s i 10%
REFM R4 2R I R UL SOD, CAT 4
ok H IRk 4R A RN 4 Tk H K-S -3 7% 1l 45 b A A
FEEPEAR R, ST b B R 2 I 1 R BT LR R
(DN I T 25 A 30 M 40 S o 30 1 1 5 2% A Jl
5 FZUBHR BOR P s AU R A T
A B AR H R RN & SR T R AR T 2 4
LY i RE T RN RS 7 &, AEASI IS, R SR
X5 5% 3 2F B AR VE F S B g, SR i 4 AT
i A SR AR R AR K IR Al I B AR
I 3 3 R 1 B IS i, AR I 4 R 5 2 M
[, XA FRES [ 2 sh Y IE B A ) o1 i s 5%
WA= A A B A G, AR AL N 4 — 2P Bk
B2
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