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Abstract The test was conducted to study the effects of adding fermented mulberry leaf (FMLF) in feed on growth,
slaughtering performance and meat quality of finishing pigs. Sixty pigs withaverage initial body weight of (48. 50+5. 00)
kg were randomly divided into 4 groups. The control group was fed with basal feed, the test groups (Group |, Group
II, Group Il') were respectively fed withbasal feed containing 10%, 13% and16% FMLF. The overall test time was 75 d.
The results indicated that adding FMLF in basal feed had

o B 4A:2018-06-06  #32 HAR:2018-07-15 no significant effect on average daily gain ( ADG),

BB - WM A BHET I H (No.2016NK2168) , BATA I ™ Ml 4
AR A& Z 4T (No.CARS-18) . average daily feed intake (ADFI) and feed-gain ratio (F/
E—EERR AW (1963—)  J5 RN, G) of Ningxiang crossbred pig (P>0. 05). The fat ratio of
E-mail ; 1160838570@ ¢q.com

BREEERR T, 55,
E-mail ; 704032779@ qq.com the control group ( P<0.05). As FMLF level increased,

pigs from three test groups were significantly lower than

* Corresponding author. E-mail :704032779@ qq.com the foreleg ratio increased extremely significantly ( P <
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0.01), and hind leg ratio decreased extremely significantly ( P<0. 01), but total leg ratio was not affected ( P>0. 05). As
compared to the control group, the shear force and dehydration rate of three test groups decreased at significant ( P<
0.05) and extremely significant ( P<0. 01) level respectively. In Group Il and Group I, the contentof saturated fatty
acids (SFA) decreased significantly; moreover, contentof polyunsaturated fatty acids ( PUFA) and unsaturated fatty
acids (UFA) increased significantly ( P<0. 05) ; furthermore, the difference of UFA/SFA between the three test groups
and control group reachedextremely significant level (P<0.01). The results suggest that adding 10%-16% FMLF into
feed has no significant effect on the growth performance of Ningxiang crossbredpig, can improve the carcasstraits,
maintain the freshness and juiciness, and fine-tune the fatty acids composition of the pork. In comprehensive considera-

tion, it is suggested that the most suitable adding amount of FMLF in the feed is 13% .
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Table 1  Composition and nutrient levelof experimental feeds
(%0 / %  Massfraction)
. G4 Test groups
HH X BR2H
Ttem Control group IH 4 4
Group | Group Il Group Il
FEK  Com 86 79 77 75
=X ¢ Soybean meal 10 7 6 5
Jsitet KSR 0 10 13 16
Ingredients Fermented mulberry leaf feed
BUREY  Premix! 4 4 4 4
A1t Total 100 100 100 100
N Ll ool
AL / (MI-kg™) 13.58 12.82 12. 59 12.36
Digestible energy
B HIE Crude protein 10. 98 10.98 10.98 10.95
Nutrientlevels? .
£ Calcium 0.25 0.26 0.33 0.39
B Total phosphorus 0.29 0.28 0.28 0.27

D HRE A R T AR AR R A 5512 TU; 4842 %K D, 2 200 TU; 44 K E 64 TU; 4EA4E K K, 2.2 mg; 44 By, 27. 6 pg; D-IZ R, 13. 8 mg;
Mtk 2 5.5 mg; MR 30. 3 mg; EALNIEBL 551 mg; i 35 mg; Bk 100 mg; 5 40 mg; %F 100 mg; il 0. 3 mg; Ml 0. 3 mg,? & FFKF- AR,
Y The premix provided the following per kg of diets: VA 5512 TU; VD, 2 200 IU; VE 64 1U; VK, 2.2 mg; VB,,27.6 pg; pantothenic acid 13. 8

mg; rihnflavin 5. 5 mg; nicotinic acid 30. 3 mg; choline chloride 551 mg; Cu 35 mg; Fe 100 mg; Mn 40 mg; Zn 100 mg; Se 0.3 mg; 1 0. 3 mg. ¥ Nu-

trient levels were calculated values.

1.5.2 JBSERIEIRINE  HR(EE 425
B RO Y B G B S R T R AT, RS R T E
B £ BT 23k B R A IE (DR B AR
JIE) Ji BCAE 2 370 A g s 3000 S 349 8 e JEE TR JUL v
SRR S5 R 2 BRI, TT O 52 R R R
G R L B S FR AR
1.5.3 RS HR AR GE  BBURE 2 ) R Ak i T A 225
Brab 255 2 NEAEAL 5 S R WL, FEAE 45 2 pH il 5 {Y
I 5E JB- 52 45 min F1 24 h (8 pH ., B 2~5 B
MEAD TS S5 LRI, 00 2 2 K 3R TR K 45 2% 85 1)
FEFER I 5E T 2 B NY/T 821—2004 (S5 LA
it S AR )
1.5.4 WIABRMFBR MR E R &SRO
g I 7, A I 7 vk 4 i = IR GB 5009, 168—
2016 (£ i H i 15 R Y I 5E ) L GBS009. 124—
2016 & A EIERR I EY M |
1.6 #FIFESEIGIT

JE A B % ] Excel 2007 #4797 45 40 3,
SPSS 19. 0 447 B A & J7 2243 M, LSD ¥ #E 47
ZHEE, K LSRR B bR i 22 FOR
P<0.05 N2ZEFBFE P<0.01 HEFWTE,

LA SRR

2 HEREHH

2.1 (AMRPRAMARLGEZERAMN TS L%
BEKMERNZm
RN I D (0] 00 A A ORI R 47 R
N TINAS[R) B 491 e W S AR XS 77 & 4 408 A K PR g
DRI L 2 R BE IT LUE 45 AR 055 45
T K MEREFE AR 22 AN B E (P>0.05), 25t 75d
r R, S X A AR e, e 1T I, 4P
HIGE P8 H R & &34 e, Hoialss 1141
P HIEE R, RERKRZ; 3 AR A R
R TER RSN L7 B2 w3 A B (R R AR
W E 2R (P>0.05)
2.2 (AMPRAMARLGLZERAMN TS L%
EEEMREMN N
B SEMERETR AR I 25 R LR 3, MR LUE
L3RI B R SRR AR E (P>
0.05) ;305G T | I I 25 % i 256 5 3 AIK 5 IR 4l
(P<0.05) , 70 MK T 14.21% 5. 09% . 12. 06% ;3
AN ZH R L ] 3 2 i TR B2 (P<0. 01) , 43
MHRE T 19.98% .26. 54% 22.95% , 1M 3 MR 4H
Ji B HE 5134 i 20 T % R ZH (P<0. 01) , 43 IR T
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17.86% 21.92% 22. 62% . 3415 = S bl & % %
SR I ACERE I R R, 3 A8 20 43 ) L X HE
HFRET 13.71% 13. 89% . 18. 47% ; T HIE UL TAT FH fi

R BRI IKCE R B T B, il
5 MR ML AR R, ARz, T HFHRZ X i
Hig/h
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Table 2 Effects of different proportions of fermented mulberry leaf feed on growth performance of Ningxiang crossbred pig

RIS Test groups

WH X R H

Irem Control group I4#  Group 1 04  Group I IMZH  Group I
L =X

%}Jﬁuﬁi}ﬁm / kg 48.54+3.72 48.36+4. 15 48.52+5.37 48. 60+4. 99

Initial weight

=R =

L ARIRL / kg 108. 82+4. 11 109. 28+6. 55 111. 48+5. 86 110. 26+6. 30

Final weight
PR HIEBR / (god7h)
Average daily weight gain
FHHREE / ()
Average daily feed intake
BHA L
Feed/Gain
)5 Bt R AR JG 7 B SR [R) PR R R 22 AN B3 (P>0.05) , AR F/NE P RRIR 22 5 B3 (P<0. 05) , AR RKS 703278 22 Al 8.3 (P<
0.01) ;% 3~5 [,

In the same column, mean values with no and the same letter superscripts mean no significant difference( P>0.05) , those with different small letter su-

803.77+14. 19 812.29+55. 63 839.40+13. 26 822. 08+39. 86

2739.89+75.59 2800. 52+134. 49 2924. 51+59. 64 2920. 43+98. 80

3.41+0.13 3.45+0.07 3.48+0. 17 3.55+0. 05

perscripts were significantly different( P<0. 05) ,and those with different capital letter superscripts were extremely significantly different( P<0.01). The

same in Table 3 to 5.

x3 ARPIMAR L OIRBERABN TS L RENAEFE MR

sEAl

Table 3  Effects of different proportions of fermented mulberry leaf feed on slaughtering performance of Ningxiang crossbred pig

RIGU]  Test groups

BiH X REH

Item Control group T4 Group 1 M4 Group Tl M4 Group 1
J&S% / %  Dressingpercentage 75.27+0. 21 73.16+2. 09 75.07+1. 33 73.87+0. 36
Wil / %  Fat percentage 3.73+0.08 * 3.20+0.21° 3.54+0.13 3.28+0.30 "
HIBR LG / % Fore leg ratio 17.82+2.59 * 21.38+1.76 B 22.55+1.62 ¢ 21.91+0. 71 B¢
JEBELLH] / %  Hind leg ratio 17.02+0.32 * 13.98+0.10 ® 13.29+0.21 ¢ 13.17+0.53 ¢
RS / mm Backfat thickness 39.68+14.78 34.24+3.43 34.17+5.31 32.35+3.91
FZJ% / mm  Skin thickness 5.410. 26 5.03+0. 41 5.10+0. 28 4.94x0. 83
HRWLE AL / em®  Eye muscle area 28.10£6. 50 28. 66+3. 04 32.38+5.72 31.12+3. 44

2.3 EARPHEMARILOZBEREANT TS L2
SERLPY & A R

Y 4 A, 3 AN I 2H A B 22 18]35 B K UL EY
Y1) ROKREFARE (P> 0.05 ) fH5X RZAAH
b, 85 U1 07 40 ) W 2 B T 16.15% ., 34.9% |
16. 76% (P<0.05) , & K Ztf i ZE RN T 48.71% |
46.30% 1 48. 71% ( P<0.01) . %N & e 3R A [
IR IR A A2 5 A B E (P>0.05) ; FiE 5
BRI R AL S 24 h 5 pH FRAR 45 A f
/N AHTCIE 45 min (52 24 h,4 A LA pH {22

LGS IR ORI

A (P>0.05 ) s RELASOT A 2 a5
AR E 53525 7 (P>0.05) ,
2.4 {AMPARMAELGLZBERARN TS L%
$& AL P KUK Y 22 i

WA 2 5L R IR TR I 25 R W3k 5. Wiz
FATH0, 25000 41 A9 LA B IR 7 L R G
PR i 50T B AT W 3 25 5% (P>0. 05)  (HIRX 50 41
A e R, e I T2 S s
PR e X BB 0 AR T 3. 91% .10, 50% , i IR 4 K
PR AR T 6.12% ,10.97%, S5 105 R &
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ORI IR 22 AR B (P>0.05) .
ol | IS || B E R O ) st A A e O S
(P<0.05) AR5 T 5% R EFAEE (P>
0.05) ;iRI0 4 2 AN FE i R & & B 1 (P<
0.05) , Hiikss M40 > M4 > 1 4 ;45U A

IR & it 22 S I R ORI LS 2 N T R
FRAH IR A Ak 3, BB A, AN TR B 7 R/ 4 R iR
R 3 ARG 5 0 IR 4 1) 22 2R 3] T #l B K
- (P<0.01) , Hori s T 20 A 100 Fn g i R/ 10 A g
R R

R4 ARPRIMARLLGIRBERELNT S T RBUARRZM
Table 4 Effects of different proportions of fermented mulberry leaf feedon meat quality of Ningxiang crossbred pig

HiH X A2 KL Test groups
Item Control group I# Group I 04  Group Il #H  Group II
FYIF1 / N Shear force 21. 66+4.09 * 18.160.39 ® 14.10+3.41 ° 18.03+1.83 "
%K% / % Dehydration rate 35.40+1.54 4 18.35+1.30 ® 19.012.41 " 18.166.08 "
WKIRE / % Drip loss 3.00+0. 40 2.56+0. 87 2.64+0. 45 2.54+0.27
PHas in 6.19+0. 15 6. 19+0. 04 6. 130. 05 6. 10+0. 09
pHay 5.65+0. 04 5.67+0. 03 5.66+0. 04 5.670. 04
ApH 0.530. 16 0.52+0. 04 0. 46+0. 04 0. 430. 05
KBTS Marbling score 3.00=0. 01 3.33x0. 57 3.5£0.50 3.67£0.29

pH s i Fl pH,, , 28503678 B 525 45 min F1 24 h B9 pH M E {8, ApH %718 24 h J5 pH 21k,
pHys inand pH,, | respectively mean the measured value of pH at 45 min and 24 h after slaughter. ApHmeans change of pH after 24 h.

K5 ARPFIMARLLHILBERALNT 2 LRENASERIIE RS B0

Table 5

crossbred pig

Effects of different proportionsof fermented mulberry leaf feed on content of amino acids and fatty acids of Ningxiang

i H X HEZH

I Test groups

Item Control group

T4 Group 1

04  Group Il M4 Group I

BERR YR/ %

Content of total amino acids 20.97x0.43
I= A A L

HRREMIR /% 10. 120, 33

Content of delicious amino acids

24 G i i A B

BRI & / % ) 93. 12+ 0. 04

Content of total fatty acids

/» R i Ak

L AARITR & it / % a

Content of saturated fatty acids 47.07+0. 11

ARG WL &4/ % .

Content of unsaturated fatty acids 46.05+0.40
V7 Eiis A B /g

AR &1 / % ‘ 44, 8540, 86

Content of monounsaturatedfatty acids

ZAEFIRIR S &/ % .

Content of polyunsaturated fatty acids 1.20+0.05

AHFIE Wt 2 2R UFA / SFA 0.98+0.05 *

20. 84+1. 68 21.79+0. 82 23.1722. 19
10. 15+0. 90 10. 74+0. 28 11.230.98
91.27+1.48 90. 97+0. 98 91.1422.77
44.71£0.62 ™ 43.26+0.71 " 43.55+2.41 "
46.57+1.26 ™ 47.72+0.83 " 47.59+0.36 "
44.59+1.05 45.22+1.24 45.19=0. 81
1.98+0. 68 2.5+0.47" 2.40+0.45"
1.04+0.74 B 1.10+0. 66 ® 1.09+1.19 B

3 it

3.1 ARPFEMARLEGLZERERNNTS 5
BAERMERENR I

SN E IR (R, B R 5 R 2T 4
BT AEPUE IR N T, BRSO 3R 2 B TH AR A

UL B ) — L 2 W s i A, R
B I e B IR AR R I 5% ~ 15%
SR, R IVR IRy 5% F1 109% % 28 K 1 BE 52
ANEFE(P>0.05) , BUINE] 15% 0 53 AR E L
ST H O E RV AL (P<0. 05 ) o IR IR AE )
XF FEWFIE IS TN 15% )8 Sk Tl 15% K ) L 32 8
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3.2 ARBEMARLFILZBERARN TS T2
EREEMERENEIT

J& SE I R SR M B 7 I SR MR I TR BLAR AR
A SRR TP RN 10% 20% 1) & K 0
HE R M A S 0 A 35 52 ), A T R B R AR (P <
0.05 ), AL 3 AN U0 2 AR I 238 LL X B ZH 7R
FETFRE(P<0.05) , SRR RIS AR, 29 & B2
SR EAT U0 8 R A B B DR VR . A e
r g 2H i IR A5 B ik 3 v T BRI L A5
B AR T X BEAH (P<0. 01) , 2 BTSN & B S Am0BEAS
AHEVS A R 5 DT AR, 38 ] DL I LA 2 (A R TR,
PRAL VRS T R E ], IR MR UL i R AR
—ERRRE A RE R WAL DRI 7 L 2 Y RE
WA RIS R 7E B IR R R R 10% ~
209% (1) Zp , 75 LR A FH 8o 4 v T AT, 4
WM 15% 0 0 R, fEA RS b G & TR
TS T K SF- 38 I 2495 IS | R R R B
MR WL FR 2 901 o e e TR 3R IR & 1 5 ) )
BRSO e ik B TR VE . B I
JEAEAR I 225 5 AT RE R T A I 4 % A Hh
T BRWi B ——T° £ 46— i ISt , [R] i) 78 & A
WML LU DR R 3 X6 a6 0 ) 7 B 5 i R
T
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SERILEA & B Y R i)

PR R T E AR AR A A O R OK T
pH (E AR IR A 2055 Ho LA ICRE 2 PP TR it J3T 17Y)
e PSR R, BB U I E R RN A, 2
RO, T KA G R R K 2 I i R K T R A, L
PR 7K 43 2R R 2R 7K 38/ ) L PR ) PR 7K BB 0 B g
PR T B T 22 BRI 9 R B, Dk P s i St
(B0 T RARREXG B A AR A 6 U
pH (A% NIMTHE 2 A 0 ARG 25 2R R
LA 59 1 7 2 REAI (P<0. 05) | R 7K i b

FHIEAR(P<0.01 ), Ud AN 0 & o 3 ) KL BE A% ] 1)
2 A R U ALK BE ), S e P AR K
B A S Ry i OF IR A R — 2. AT RERY A
A LAR T s, — 2 5 S B 0L 1w R 428 g B A
K, RS RIARRR TTAR, B Aiah 32, i ELRE {2 i
JULEAT b L PA i 107 W98 A 45 s BT 0 R, 4 45 JUL 2T 4 A
NP RE ; — 2 F 0 v (% 22 R W 3 14 mT B 1k
B SRR R R B S AT ) BN 2N D 25 4 RN B e
S0F 1787 T o I NPT N7 B A 0 4 O N NS
ABOE A B a1 KB BG4 5 LA B
iR AEAROC U S e Y R T8 SR DR RE (2 2 LA B
WA o #8855 DR JULME 5t 1 At A 07 R WL £ pHL
TREARE, LA B AR, 2 7= 4 PSE (pale soft
exudative meat, /3 FX H LA ) 8% DFD ( dry firm dark
meat, A FR B A AR BRI, AT A ZH LA
pH ZEALA] . (B FEE TN EF pH T R
R, WREERM EA FE A, 20 Y
BB AT, BE DR B i 5 B 32 4601k, DA T 411 )
FETRIN  SEK pH T B B 3 R AP 8 A i o 1Y
TR,
3.4 fAMRPRAMARLOILZBEREABN TS £ %
& RIL PR RURK B 93 O =2 1)
WLIR 2 HER A Wi RS2 VT 4 TR 3 7 A0 (i Y
BR AR, MR A BRI  BERE
BEWRJE PR A A i 0 B A R, etk e
TR RUR  BATTASH BB TR 1 i B 3 E 92 v IR 5
SERRRMGE Y ARG X LA R R AT R B, &
FEMR i BEDR S BRI 7 ik I K T & TR RL AN AT e
$EE (P>0.05) , BB ARDRL b i 2 S N i I 3 ) ek g
LA SR R % f A — s SR THE ], AN AR
TR JCHE 2 22 AN AR IR 7 1R 2 PR B 7 A 1Y) i 2 i
PR J5T, TRJ R0 O 0 L4 8 0 W PR A R - fekt
FATFAER T, B, AR AT THE R 1 2 (1 F 52
H SO A0 ] 8 B AR T R AL L, AR K
IR, BB T S T RL IS 0 K P 32 &, WL A 6 0 s s
TR & i 0 2T B, N TRLRD B 1D R 55 22 AN AR R i Dy TR
T AR (P<0.05) , M IS S A
SERBAR—ZL, R o3 98t S A B Z2 R
RITR & 1t R B R A & S Ak B TE R DL
P T B AL PAT TR I R 2L 1, i i A L AN B U TR
R AR TR L 1), eAh AR i
2H 55508 BRZH AT R R 7 R R B I TR 1 30 1 A I
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