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Effect of mulberry leaf extract on the meat quality of AA broilers
and its mechanism

CAO Manhu, JIN Rui, WEN Jianchong, HUANG Tailai, QIN Lin
(College of Animal Science and Technology, Hunan Agricultural University, Changsha, Hunan 410128, China)

Abstract: In this study, 192 one-day-old Aiba Yijia(AA) broilers were randomly and equally divided into four groups
including a control group fed with basic diet and three experimental groups fed with a diet supplemented with 400, 800
and 1200 mg/kg mulberry leaf extract. At the two stages of 1-21-days-old and 22-42-days-old, the growth performance,
serum antioxidant indexes, physiological and biochemical indexes related to fat metabolism, meat color, pH value, drip
loss rate, crude fat content and fatty acid composition of AA broilers were measured respectively to investigate the effect
of mulberry leaf extract on the meat quality of AA Broilers and its mechanism how the extract affect the meat quality.
The results showed that compared with the control, the leaf extract treatments had no significant effect on the daily feed
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intake, feed to weight ratio, average daily gain, body weight and muscle pH of AA broilers; while could extremely
significantly or significantly reduce the crude fat content and the proportion of total saturated fatty acids of breast muscle,
and the crude fat content of leg muscle of 42-days-old broilers; and significantly or extremely significantly increase the
proportions of eicosadienoic acid, eicosatrienoic acid, eicosatetraenoic acid, docosahexaenoic acid, total polyunsaturated
fatty acids of breast muscle of 42-days-old broilers and the activities of glutathione peroxidase(GSH-PX) and
catalase(CAT) in serum of 21-days-old broilers. The diet supplemented with 800 mg/kg mulberry leaf extract could
significantly or extremely significantly reduce the 24-hour drip loss rate and the proportion of 24-carbonic acid in the
breast muscle of 42-days-old broilers, and the crude fat content in the leg muscle and breast muscle and the total
cholesterol(TC) concentration in the serum of 21-days-old broilers; and extremely significantly improve the redness of
the leg muscle, the proportion of palmitoleic acid in the breast muscle and the CAT activity in the serum of 42-days-old
broilers. The diet supplemented with 1200 mg/kg mulberry leaf extract could also significantly or extremely significantly
reduce the 24-hour drip loss rate of the leg muscle of 21-days-old broilers and the breast muscle of 42-days-old broilers,
the crude fat contents of breast and leg muscle and the serum MDA content of 21-days-old broilers, as well as the
proportions of palmitic acid and 24-carbonic acid of the breast muscle and the serum TC concentration of 42-days-old
broilers; significantly or extremely significantly improve the serum T-AOC of 21-days-old broilers, and the redness of leg
muscle and the yellowness and the proportions of palmitoleic acid, oleic acid and total monounsaturated fatty acid of
breast muscle, and the serum CAT activity and HDL-C concentration of 42-days-old broilers. Taken together, by using
the way, reducing the fat to improve meat quality, it was favor of adding mulberry leaf extract at a dosage of no less than 800
mg/Kkg.

Keywords: broilers; mulberry leaf extract; growth performance; meat quality; antioxidant indexes; physiological and

biochemical indexes
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Table 1 Growth performance of AA broilers after adding mulberry leaf extract to the diet

SR BW/g ADG/g
FMKF/(mg kg™) 1 HE 21 Hip 42 Hit 1~21 Hi 22~42 H ity 1~42 H i
0 71.064.96 621.77445.97 2392.07+163.03 30.60+2.60 88.5246.60 17.5040.67
400 71.004.95 602.51479.88  2371.944144.23 29.53+4.19 88.4745.84 16.3340.70
800 71.044.93 615.10450.47 2278.38482.31 31.2540.97 83.162.03 16.4240.97
1200 70.9645.10 630.31459.39  2303.51485.26 32.2640.95 83.6644.29 16.87+1.05

EMHET) FIG ADFI/g
BIAKE(mg kg™ 121 HiR 22~42 His 1~42 Hip 1~21 Hip 22~42 Hi 1~42 Hi
0 1.6240.14 1.5340.11 1.55+0.08 49,5441 61 134.7648.01 91.97-44.64
400 1.7140.24 15740.15 1.6140.12 50.6843.18 138.7447.93 94.9245.80
800 1.6520.09 1.6040.03 1.62:0.04 51.56+1.84 132.56:44.89 91.7842.61
1200 1.670.03 1.6640.08 1.6740.05 52.7642.89 138.5944.06 95.4242.99

2.2 RMHEEWIN AA FIISHLA pH BIE0
EE %‘:Z 2 ﬂ%ﬂ , /Eﬁj*aqj{?ﬁj]u 3 /|\7KX|ZE/‘J§T§H+£EEW EXTJ-,ﬂﬁéHj:H Hﬁ ) ﬁ*}E‘E% 21 EI ﬁ"%ﬁﬂ@ﬂﬂ*ﬂﬂiﬁﬂﬂ pH45 min
f#a344(0.05<P<0.10),

Pixt AA RS RIILIA pH Y70 8 3 (P>0.05)52 0, {H.
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®2 EARRMRMHEIRYIE AA BEIALA pH
Table 2 Muscle pH of AA broilers after adding mulberry leaf

extract to the diet

&3 ARRINRIHEEIGE AA BIIGHIBNPTE KRR
Table 3 Muscle drip loss rates of AA broilers after adding mulberry

leaf extract to the diet

. ﬁ;ﬁfﬁ? WL WL BEAL BEAL i ﬁ;ﬁﬁ*’% HUNR KRS 3E/%
(Mg g PHas min PHzen  PHasmin  PHaan (mg kg %) JaL24h  JL48h  BEL24h  BEAL48h
21 0 6.0540.12 5.6440.12 6.4040.08 6.2740.10 21 0 2.6340.10 4.8040.32 (1.54#0.11)b 3.0540.23
400 6.1740.38 5.7040.07 6.50#40.10 6.3540.10 400 2.5240.08 4.6040.35 (1.4940.14)b 2.9740.32
800 6.1840.12 5.7240.20 6.5640.14 6.3640.12 800 2.4610.21 4.2840.49 (1.3540.18)ab 2.8240.39
1200 6.4840.30 5.7640.13 6.5940.14 6.3740.13 1200 2.3040.33 4.29#0.51 (1.27#0.11)a 2.5840.32
42 0 6.2440.05 5.5640.08 6.314).64 5.9940.19 42 0 (3.5240.34)b 6.8840.87 3.0140.41 3.714.51
400 6.3440.23 5.5940.10 6.354).08 6.0340.14 400 (3.4720.48)b 6.1840.79 2.7840.38 3.6440.34
800 6.3840.13 5.6440.13 6.4840.21 6.1040.10 800 (2.9420.37)a 6.1440.62 2.9340.32 3.614).36
1200 6.4440.13 5.5740.03 6.5240.11 6.1940.16 1200 (2.8740.38)a 6.1140.64 2.4940.26 3.2640.22

2.3 FMEZEWIXT AA PIBRLAIEKIRL R AN

H# 3 AlAL, SXTREAUMIEL, ARSI 1200
mg/kg S HHREUYIRE B35 (P<0.05)R#AIK 21 H T
AA RIXSERL 24 h (A58 K B 2R s (RIS i 800
1200 mg/kg Ay S MH-HREBUIRE .2 (P<0.05) %Ak 42 H
BB AA ARSI 24 h (TR KIS R

=4

FFIAF /NS FER [F— H S A4 2 728 5228 X
(P<0.05).,
2.4 FRIHZEVIXT AA FI3S R & 52200
M 4 AT, SXTREAA L, RN 800
mg/kg 15 M-I BEA (2. 25 (P<0.01)38 R 42 H itk
AA RIEIERIL a*; RSN 1200 mg/kg #Y S 42

TR INRAHZEMIE AA PRSI A

Table 4 Meat color of AA broilers after adding mulberry leaf extract in diet

iy FTRBAISIACR

gL L* Mgl a* Bl b* AL L* JERIUL a* JEAIL b*
(mg kg ™)

21 0 50.6042.41 7.3940.82 10.5441.04 56.9642.38 11.5441.07 9.80+.42
400 49.154.85 8.67+1.13 11.17#4.51 56.9443.30 11.7441.62 10.8640.75

800 48.8042.58 8.33+1.06 11.3241.53 55.61#1.35 12.29+41.28 10.6740.44

1200 49.1245.01 8.9340.92 11.5040.35 53.6642.91 12.8540.86 11.39+1.40

42 0 51.1142.56 6.3540.71 (10.8841.04)a  55.0442.27 (7.1540.90)A  10.6220.47
400 50.46+.85 6.3340.62 (11.6940.99)ab  54.98+3.29 (8.57+1.04)AB  10.7840.52

800 49.3542.79 6.280.44 (11.8040.70)ab  54.7745.70 (9.4240.58)B  10.68.27

1200 51.0142.26 6.6040.63 (12.5640.76)b 51.6344.47 (9.86+1.39)B 11.1140.65

FISIARR/NG | K5 TR R — H A P2 2 A5 B3 X (P<0.05. P<0.01).
BUYrfie B2 (P<0.05)42 15 42 H ik AA ISRl b* /B9 E /s SXTAAEL, FRE 3 4K

Ftl i 25 (P<0.01)$2 51 42 H iR AA AXSERAL a*,
2.5 FMZEWIXT AA BRI 22N

I 5 R, RS SRBU As K- s i,
21, 42 HURIE AA PIXS 6 JUUFARR LA HELAE 5 i i

A S B 4 12 3 (P<0.01) 5% {2 3% (P<0.05)
FEAE T 42 HiL AA PSR RLFURE AILAGRELAR I o
A3 TR 800, 1200 mg/kg 1 EE 4RI IR
e i (P<0.01)8l 2 & (P<0.05)F&fIK T 21 H it AA
PRI RS Bt YRR JUL B REL 7 5t 435
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Table 5 The crude fat contents of AA broilers after adding mulberry leaf extract to the diet
ZMRE RN g FUAFLR D [ k35501 % TR IURLAR 7 5 4k 5350/ %
(mg kg ) 21 A 42 A 21 A% 42 A

0 (3.8440.06)B (4.9840.15)C (9.6740.81)Bc (16.4249.70)Bb
400 (3.7940.36)B (3.9540.26)B (8.98+1.20)Bbc (14.07H.27)ABa
800 (3.0940.35)A (3.9340.18)B (8.4740.79)Bb (14.024#1.54)ABa

1200 (2.9940.40)A (3.3240.44)A (6.2140.56)Aa (13.60+1.67)Aa

FFIAR/NG . REF-EoRdl Rl 2 A 5 i12# 5 L (P<0.05. P<0.01).

2.6 SRMEEVIXT AA FRIXGHIRAAS RAEELE A RIS

i 6 nlA, SXFREAIAHE, ARRES 400
mg/kg USRI IRIUPIRE B3 (P<0.05)#E 5 42 H il
AA ARG — R TR A R R TRAY
o, BB (P<0.01)f M —Haiiiaig . —+—
e 7S M R FH 22 AN R DR A et ) o L, A 2
(P<0.01) FEAIC A AR 7 B B 5 19 o5 Bb s SRR 8

800. 1200 mg/kg AYSEMFEEUIRENK B % (P<0.01)
P 42 HiS AA RXSRULEOFERTMAER . — ik —
IR . Rk —IRIR . T RPUEER . o RS
IR AN Z AN AR R B 1 o He, % $2. 3% (P<0.01)
REEAR - DU R AR A TR S 19 o Bl s TR
Ji 1200 mg/kg 1S MHEIIA BE 1.3 (P<0.05) FEAIX
42 Hi% AA PRIXS G IILAARHRIER o L, 1 2 (P<0.01)
P& = TR F B AN R T R A 5 5 L

F 6 ANAMBMEENIE 42 BHEE AA P3G HIALEYBE BAERLE X

Table 6 Fatty acid composition of breast muscles in 42 day old AA broilers fed with mulberry leaf extract

SR TLFINRITRR Y o HG /% HAFNRHTRRE & Ho/%
WHIACE
& Kf Cl4:0 C16:0 Cl7:0 C18:0 C24:0 B Cl6:1 C18 : 1n9c ESTis
(mg kg™)

0 0.3440.02 (22.33#1.44)b 0.2540.02 20.0041.25 (1.2540.14)Dc  (44.1742.32)C  (0.3740.03)A (13.60L.21)A (13.9741.24)A

400 0.3140.04 (21.29#.29)b  0.2440.03
800 0.3240.02 (20.6340.44)ab 0.2240.01

18.60:1.20 (1.1640.03)CDc  (41.60+0.44)B
18.3340.03 (0.99+40.05)BCb  (40.50:0.46)B

(0.4340.05)A (13.7340.31)A (14.1640.30)A
(0.5840.13)B (15.2040.41)A (15.7840.54)A

1200 0.33#40.01 (18.71#0.60)a 0.2140.01 14.8740.11 (0.6240.01)Aa  (34.7540.53)A  (0.6940.04)B (18.2540.10)C (18.9440.10)B
FHEEW ZAEFINRITER I & HL1%
WHIZKE X
I kf C18 : 2n6c C18 : 3n3 C20:2 C20 : 3n6 C20 : 4n6 C22 : 6n3 R
(mg kg™)
0 18.9740.68 1.2940.06  (1.2920.17)Aa (1.0040.08)Aa  (10.30+1.35)A  (4.1840.36)A  (37.0240.49)A
400 20.7141.25 1.3240.08  (L.6530.12)ABb  (1.21#0.04)Ab  (13.6340.41)B  (5.07#0.18)B  (43.59+1.08)B
800 20.63+1.01 1.2540.07  (1.8420.19)BCDbc (1.4140.17)Bc  (13.460.12)B  (5.0940.08)B  (43.7040.79)B
1200 21.3640.57 1.3540.04  (2.0040.07)Dc (1.530.02)Bc  (13.9740.18)B  (6.0140.00)C  (46.2440.43C

FFIARNG | KRB TRl 2254 it 2% 5 L (P<0.05, P<0.01).

2.7 RMZEUIST AA BBILE RS HIEFRAISND

7 nAL, SXPRAMEL, FAREIN 400
mg/kg IS HEEUPIRE I3 (P<0.05)#E 5 21 H il
AA HFE IMLYE A GSH-Px 161, #% i 2 (P<0.01) 3 &=
H CAT i1 fAAs 0 800, 1200 mg/kg Y Z& -2

BUYIRet B 2 (P<0.01)$2 5 21 H it AA RXG IS 1
GSH-Px 7EPERD 21, 42 Hiy AA RIXSIMTE ) CAT
TEIE s TR 1200 mg/kg O Z& MR B4 RE i 2%
(P<0.05)#2% 21 H#® AA WASIMIER T-AOC,
2 (P<0.05)F%AILH: MDA & &t .

x= 7 EARKMBEHERME AA ABHMER R LIER

Table 7 Serum antioxidant indicators of AA broilers after adding mulberry leaf extract to the diet

SRS SOD ¥/ GSH-Px Jif 4/ CAT i/ T-AOC/ MDA &/
IKFEI(mg kg™ (U mL?Y (U{0.1mL)™ (UmL?) (UmL?) (nmol mL?)
21 0 12.9041.52  (171.60+19.68)Aa (0.7920.10)A (0.5520.06)a (1.0520.11)b
400 13.8641.65  (207.38+18.97)ABb  (1.4320.18)B (0.6020.07)ab (1.0240.13)b
800 12.824158  (250.15424.05)BCc  (2.0520.25)C (0.6320.02)ab (0.9320.11)ab
1200 14784114  (263.43431.66)CDc  (2.1940.26)C (0.690.09)b (0.8340.10)a
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FHEBWI TN SOD iF 1/ GSH-Px i/ CAT iEH:/ T-AOC/ MDA 75t/

JKFA(mg kg ) (UmL? (U0.1mL)Y (UmL?h (UmL?) (nmol mLY)
42 0 14.42+1.58 368.45442.70 (3.0240.18)Aa 0.7040.08 1.1140.15
400 14.2241.90 373.58444.27 (3.5940.23)ABab  0.700.05 1.0440.13
800 13.05:41.39 382.8547.91 (3.91:40.54)Bbc 0.760.06 0.990.10
1200 14.7841.77 400.62425.81 (4.2240.56)Bc 0.780.08 0.980.09

FISIARNG | KEFER R — BN AR 2E 5 GE1 478 X (P<0.05, P<0.01).

2.8 FMZEYIN AA AIBMFEH SRR EHE
KB L AEFRROSZ I
H17 8 Al UL, FAARVRIN 3 /KA L)
XTSI TG, GLU il LDL-C 545 hriy I B
(P>0.05)5¢ M ; SjxFHEAH L, TRARISIN 800 mglkg

SR HE ) B 3 (P<0.05)F#(I% 1~ 21 H ik AA AR
MIEH Y TC e ; WIARES I 1200 mo/kg (Y548
U 5332 (P<0.05)[4AIE T 42 Hk AA PRI P %
TC Y, HI3%(P<0.05)42 5 1 H HDL-C %)% .

F 8 AR RMZEMIE AA XGRS P 5BERA IS E X & LR
Table 8 Biochemical indicators related to lipid metabolism in serum of broiler chickens after adding mulberry leaf extract to the diet
FM-EEEIAS I
H A -1 -1 -1 | -1 L -1
i3 KFA(mg kg ) TG/(mmol L) TC/(mmol L) GLU/(mmol L") HDL-C/(mmol L*) LDL-C/(mmol L)
21 0 0.4240.04 (3.7740.30)b 12.33#.25 2.4040.43 0.3940.10
400 0.3840.07 (3.8240.32)b 13.474.10 2.5140.26 0.4620.06
800 0.4520.08 (3.3140.38)a 12.4040.66 2.1840.20 0.4640.11
1200 0.4510.04 (3.5140.19)ab 13.37H.34 2.2340.32 0.5040.04
42 0 0.6040.23 (3.2540.37)b 11.62+.36 (0.9540.21)a 0.5640.17
400 0.5140.17 (3.3420.21)b 12.26+1.19 (1.0840.18)a 0.7440.34
800 0.4530.09 (2.9840.49)ab 11.6430.86 (0.9740.26)a 0.6340.13
1200 0.4940.18 (2.7240.23)a 11.53+.06 (1.3340.13)b 0.5440.10
SRR NG k7R Rl — H R P 422 54 Ge i 2% 2 L (P<0.05).,
= AY S N Py y .
3 Hi5iTie ARERE, TR BRI AR A SRR P A i AR
Ay ~, 1] N S, N 2.
MEHITE RN e 20 ksl KIERE.

AE I 4 2 i 308 IS Y ADFIMOT; ¥5 A0 3% 5
4 B 5 i e SCHEDA XS ) ADFIL FI ADGEY T
WL B AE SRR, ARSI 5% . 10%F1
20% MK 2 BETHR AR FIG, JFR#
B ADG, FIIL, ity i 588 L 7 HERR 1 52w
Ao AWF5EH, HARHESIN 400, 800, 1200 mg/kg
RIS AA RIS A A KT RETR AR (BW

ADFI., FIG. ADG)¥JCiZ52m, S5ULEFriRr
MREERA AR Z A, FEIHLRE, FTRE S ™ i
AN TR IR A 06 . AR g T g St
P AR FE SO ReME LSy, T
TAHBUEFRYIEY, TRetE R Z, EE AR
LR E B REBCE TR, AR b | R I
FEImAg . PrAfLSERS 10, R oE o1 I 5%
WSR2 o i, L — o R R R AR T R 4
PUE TR TR SRRy N st/ B BB R XS 1Y

BY &%

BB 52 T LA i K 488 2 BB LA 1
RN, DTS 5 E B Rz . AE
g, ARSI 1200 mo/kg B9 S H-REUYIGE B 2 TR
i 21 HIE AA NXEBEIL 24 h TR KI5, TRl
UNJIN 800, 1200 mg/kg HSEM-HEHUIIRE i FAIG 42
H 5 EF AA PIXSHIIIL 24 h @93 K B2 3% 3 AT g 2
H TSR FE AR . Wi R RIEA,
HE . W RS RYE T2t [
SOMBHIEARACIEE, 2% pH TRERTEREE, 4ERFILA
/g\ 7J( 7‘:,[18—19]O

ARG, FREARESIN 400 mg/kg Z LB T
Foi R E RS T 42 Hit AA AXSHIALE 15k
B 1 -t 1 7y /74|11 17 | B a1/
ANIER S Z AR ERAY &7 b5 R S T, R
2 RRAR LA AR R R B 5 L5 TR I 800
mg/kg SRR BRI T 42 HIE AA PRI ik
JULAY - VO IR R i R 0 P e e ) o b, A
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BRTH R R, ke . ik
ISR . RN IEIR G Z AN AR 1Y o5 e
i o Eb BB AR ER Y 5 B 5 TR AT 1200 mglkg
SIS R E LT 42 HiR AA RIAY
e LA BRI T DO I R fb R0 AR I o ) o
Ee, M B T R IR TIR . R TR
TR VO R AN B SUS R 55 2 AN R T 1R
B 7 E 5 R 5 EE R A TR T TR 4 B AN A
NRIER &5 e e . LA R B BT RS 15 R
FNZ AR IR I R 5 12 ] e AV L B 5 1t
A, WIMRMHEEWIG 42 Hik AA RIS
WL ) B AN T IR o T AR 22 AN H R 7 1R 1) o E T
F, RS A TC SR N T, [,
BN 3 AR SR ICI ) AA RIS B TR A
S BEAR T, X5 E AT FSE 120 24330 A S-SR
Yol A& B IR TR IR 25 AT, Ui 5
-2 By 52 M i 05 A5 I 30 e JUL A 9 B 7 PR 441

RN DAL T o I 3 P AR AR AR 5 A
FRPRIOAITE Bn, ST SR 5 B3 o ) [
W) TR SZ AR DTG, X AT RR S SRt T S B
A o S A K IR o, T A
Py I ELA e T L T e g 1 PR (22231, AR5 rp iR
B SR S 20%00 B , X AT RE IF R S
FEE R g W PR 2 B ) S R

LIU SERORFRERIA, SRMHRBCI IR A PIRE S
EHERAG R AR E . WANG 2RI R 1
T fup A AR AR AR RN 0.39% A4 B R , BEAH 1
I SOD HyIG T B & = TX R4, ZENG 2520047
T, TARRESIN 15% 0 S il 0 25 1 i AR A IS 1
GSH-Px {41 T-AOC., Abt5Erh, Alali| oS
ISy PO kR A =R aNi0p- A k= N I k=31 vy
(800 mg/kg) S-S Al P2 M GSH-Px #il
CAT TE A HSU RN, iRl (1200 mg/kg)H)
FZ LI TR GSH-Px Fll CAT &AL, iR
P57 T-AOC FliEFEML MDA &k, 7T
X EiAAEE ST, X5 TERASHIMA ZERINRHFSE
SR ALZ AL .

PR S22 M AT TR PR S B Y TSR o
VIANA “FRRIRE5Y R, LAY a*(di—E FEE
B TSR A WL A EALRR R, b (B A it = ik
ML EA RS . A5, 800 mglkg DL EAYSR

R REN B2 0 42 H IR AA PIXSBR LT R,
HBEE A3 1200 mg/kg, B3R 7ML
BB . X5 50 Rk S OV 5% e B Ay ) L S
PR AR R KL, S RILLTE i 25 51
AL SR R R, o] RS AR
GSH-Px . CAT it 5 T-AOC M F#(% MDA ()&
Ko XA PERER R AT REAE SR T LI R
H%EAL, MZERE TR, HIFRFETEE S 5
RSB FE B NZHMABDA K. ZHAEY)
A BERIBUEAER, AT RBRIARPIAY A R0,
R, ASIETE R IR A SRR B 2
25%I1 Z2 2SI, O RIS PR it B ) 2 T B S
A K.

AL, SR T VE D ER R AA ARSI
R AT K 453 5 B oS0 R I e L A5 0 A ARk s 5] >
FERANME T, HEE R G IR 15 R 2L A ) AL 5
PEE T LS RN RRAIR T 0t 3o v S R ] s
T MIRAKAR D7 5 2 A = A 5 T DR
F, RMRE TN S OR/DT 800 mglkg SAH
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