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Abstract To investigate the effects of spore powder of Ganoderma lucidum (Gl) and soybean isoflavone (SI) on the
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growth performance, meat quality and antioxidant capacity of Wenchang Chicken, a total of 540 110-day-old Wenchang
Chickens were randomly allocated into 3 groups with 6 replicates and 30 birds per replicate. The test period was 30
days. The control group was fed with basal diet. and the treatment groups were supplemented with 500 mg/kg spore
powder of (GI) or 300 mg/kg (SD) in the basic diet, respectively. At the end of the experiment, the growth performace
of birds was measured, and plasma and breast muscle were collected to determine the antioxidant variables, meat
quality, sensory evaluation and indicators for shelf life in meat. The results showed that: 1) Compared with the control
group. supplementation with Sl increased the final weight and ADG of birds (P<C0.05) . and decreased the feed/gain
ratio (P<C0.05); 2) The spore powder of GL significantly increased pH (P<C0.05) and decreased shear force (P<C
0.05) of breast muscle 24 h after slaughter; Sl significantly decreased the a“ value of breast muscle 45 min after
slaughter (P<C0.05) and increased the L* value and pH of breast muscle 24 h after slaughter (P<C0.05); 3) The
score of broth taste of meat in spore powder of GL group was significantly increased (P<C0.05); 4) Spore powder of
GL significantly reduced the content of malondialdehyde (MDA) in breast muscle 24 h after slaughter and volatitle basic
nitrogen in breast muscle 45 min after slaughter (P<C0.05) ; Sl significantly reduced the MDA content of breast muscle
45 min and 24 h after slaughter (P<C0.05); 5) The supplementation with spore powder of GL and Sl significantly
reduced the content of MDA in plasma of birds (P<C0.05), and spore powder of GL also increased the content of
glutathione (P<C0.05). In conclusion, 500 mg/kg spore powder of GL or 300 mg/kg S| improved the antioxidant
capacity and muscle quality of Wenchang Chicken. And the effects of 500 mg/kg spore powder of GL were better than

300 mg/kg SI.
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HIE N 500 mg/kg WERE R 2 1 F 8 ORIE T = 5 7
Rl B H A BRA R B RO & RE
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Table 1 Composition and nutrient levels of the basal diet (as-fed basis)

T H o o H & h

Item Content Item Content

JE B} Ingredient 357K Nutrient level

FEk/% Corn 74.70 RighE/ (M /kg) ME 11.14
KT M1/ % Soybean meal 21.00 MEA/ % CP 15.76"®
# %/ % Wheat bran 0. 62 5/ % Ca 1.02+@
£k /% Limestone 1.50 /% P 0.47°@
BEBR 445/ % CaHPO, « 2H,0 0. 80 HRkws/ Y% AP 0.24
AL/ % NaCl 0.25 MR/ % Lys 0.82
L e #fi = B2 (98 %)/ % L-Lys « HCI 0.05 FEHWR/ Y Met 0.33
DL-#E % 2 (98%) /% DL-Met 0.08 ERM AR/ % Met+Cys 0. 60
Y F g T R BUR ALY /%6 Premix 1.00
&3t % Total 100. 00

FOWIR R AT & T e m A2 ft. VA 5 000 TU, VD; 1 000 1U, VE 20 1U, VK 4 mg, VB, 3 mg, VB, 6 mg, VBs 6 mg,
VBi2 0. 03 mg, M2 30 mg, D2 R 16 mg, M2 1. 0 mg, =¥ & 0. 15 mg, HHK 600 mg, %k 80 mg, i 7 mg, & 60 mg. ¥

65 mg,flt 0. 6 mg.fifi 0. 3 mg.,
QOFRA * (12 SCME , oAb RAE .

Note: D The premix provided the following per kg of diets: VA 5 000 IU, VD; 1 000 IU, VE 20 IU, VK 4 mg, VB, 3 mg,

VB: 6 mg, VBs 6 mg, VBj» 0. 03 mg, niacin 30 mg, D-pantothenic acid 16 mg, folic acid 1. 0 mg, biotin 0. 15 mg,
choline 600 mg, Fe 80 mg, Cu 7 mg, Mn 60 mg, Zn 65 mg, 1 0.6 mg, Se 0.3 mg.

@ The data marked with * were the calculated values, while the others were measured values.
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NG (23 5D o 25 3R B SR I AT S R kR
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fiti 1 {X (Spectra Max M-5, Molecular Devices 7
Hl L EED 5k # £ (A003-1-2 . A006-2-1, A001-1-2,
A015-1-2 , g 10 A 9 TR B 9 9 D) 0 2 af
Hh MDA FI4 B H K (GSHD & | B0l AL 9 1

1L (T-SOD) i 1 T-AOC,
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JE#E L pH 3 (HI-8424 &1, b 57 Hanna Y 2§ Bl 2%
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4411 B BRI A /L SEED I E 55 U) 0, R F 22 1]
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1.3 15 KA 5 M AL A R 4% & 1 4R 3L A/ (TVBND
5 MDA %,
1.6 HEFESW

50 R DA A B S SRR R R OR LR
1 SPSS 16. 0 43 #7 #K £ # 1) One-way ANOVA
HEAT HLDR Z T 25 40 B L AR 5 25 5% IR PR A I 45
M Duncan 35 4T &4 0 £ B L. N R E
TE4r 1 2 18] be 3 N R 5 K 36 & Fisher ) U %
ik, P<0.05 HERFRFE . P>0.05 EFAN
8%,

2 HRE5SH
2.1 REAFHMIREREMN XL EBEKRKMRE
B9 & 1
2 AR Ab BE A A XS A P RE RY HL AL
Xof B ZHLAH L o AR S o DR L S B IR T SC

X AR KR HE 57 44 B 3G E (P <C0. 05) , FRAIRRL &
Fb (P<0. 05) s ] M ¥ i R 2 168 1 X SC B 1) A
KT R FH W (P>0.05),

R2 REAFHMREREMILEBERKEEBZM

Table 2 Effects of spore powder of Ganoderma lucidum and soybean isoflavone on

growth performance of Wenchang Chicken

RZ T H RS gk
s %t 1 S et

Ganoderma Soybean SEM

Item Control ] }
lucidum group isoflavone group

15 5 /g Initial weight 1 643. 65 1 646.75 1 640. 08 4. 34
K H /g Final weight 1818.64 b 1801.97 b 1 884.41 a 20. 37
S H R EH /g Average daily feed intake 74.33 73.39 74.59 0. 50
P H W E /g Average daily gain 5.83 b 5.07 b 8.14 a 0.58
B} . Feed to gain ratio 13.59 a 15.85 a 9.34 b 1.58
T71% %/ % Survival rate 96. 67 96. 67 95. 00 1.42

T« FAT B 8 AR A 18] 7 B 22 57 1 3 (P<<0. 05) , T REAH R 808 7 B 38R 22 AR |36 (P>>0. 05) , T I,

Note: Within the same row, different letters represent significant differences (P<C0. 05), while the same letters represent no

significant differences (P>>0.05). The same below.

2.2 REBMFHMAEREMNXLEBARRMN
A
&3 2R A 3K 56 4l = (8] B LAY A R 2 () Y
ZES . SRR 5 IR A e R
R 2R K S S T Y AT R i
WLE2J5 24 h iy pH(P<C0. 05) ; W M ¥ fin R 2 71

TRy 8RR T SCE S Mg L BY ) 3 (P<<0. 05)
)RRV N K T R B 3 4 L 525 45 min
24 hiy L {H(P<<0.05) . F& K 5% )5 45 min 4

a* fH(P<C0.05), 54, 4% 4k B 413 39 i JIL 77 7K
PRI TF X B 4L, (HIF R ik 3] B K F (P>
0.05),
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Table 3 Effects of spore powder of Ganoderma lucidum and soybean

isoflavone on meat quality of Wenchang chicken

RZLTHA NSRSy G

i H Xf IR 2H
ltem Control Ganoderma Soybean SEM
lucidum group isoflavone group

#74J] 1 /N Shear force 37.61 a 32.81b 35.95 ab 1.83
PHus min 5.88 6.03 5.99 0.03
pHuu 5.64 b 5.68 a 5.70 a 0.01
L5 min 57.76 b 58.99 ab 59.99 a 0.58
55 min 12.08 a 11. 43 ab 11.11 b 0.21
b5 min 10. 25 10. 36 9.92 0.31
Loy 52.01 b 52.81 ab 53.27 a 0. 26
as p 9.98 10. 11 9. 86 0. 10
by i 8. 94 9.52 9.04 0.17
K5/ % Drip loss 2.84 2. 39 2.62 0.15
FEE ML/ % Cooking loss 20. 55 19.76 21.18 0.40

23 REBFHAKREREMIXEBANARE
S 0pA
A NN I A 2 8] g WL 221 . S
X HRZHAH Fb o R 2590 1 4 43R X8 (1) 1) 32 B o DF 43
FHE R (P<T0. 05) , 45 20 0K L KUK | B8R Fn 22 91 B
BHEEEF(P>0.05) {0 R 278 4 ik 3 4%
THUAE B 34 v TN BRAH
24 REBFHMMAEREMMXEBERTMA
BRI FRA M
50T BEZE AR LY L A RS AR 0 R 2 R AT R

LB 5SS 24 h gl MDA & & (P<<0.05) 55
J5 45 min Jig [l TVBN &5 (P<<0. 05) ; ML ¥ ok
5 R R R 52 5 45 min, 24 h g L
MDA & (P<C0.05) (£ 5, T35 72 f1120 h
B L PR S AR T n R o S5 8 T R SR 2 9 T oy 389 X B
ik MDA il TVBN & 4 — & MAEH B AR5 i3
JKE(P>0.05),
2.5 REBFHMAAXEREMIXEBMENME
U&=k
MR PLE RPN 6 Fin. S5XTRAMLE,

F4 REAFHNXRESEMNZEBHARERE TS EHZ M

Table 4 Effects of spore powder of Ganoderma lucidum and soybean isoflavone on

scores of sensory evaluation for breast muscle of Wenchang Chicken

REAATHH PNy

i H X R AL
Ganoderma Soybean SEM
Item Control ) )
lucidum group isoflavone group
S Bk Smelling 3.41 3.42 3.52 0.08
A Flavor 3.41 3.959 3. 30 0.08
)& Tenderness 3.48 3.82 3.29 0.07
£ 315 Juiciness 3.36 3.80 3.18 0.09
W7 £ Taste of broth 3.29 b 3.91 a 3.48 ab 0.07
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Table 5 Effects of spore powder of Ganoderma lucidum and soybean isoflavone on contents of
MDA and TVBN in breast muscle of Wenchang chicken
RE IR ER -k
5 H — RZMF ki K 5w i 20
Ganoderma Soybean SEM
Ttem Control
lucidum group isoflavone group
MDA 5 in / (nmol/mg) 0.128 a 0.126 ab 0.074 b 0. 006
MDA, ,/ (nmol/mg) 0.117 a 0.076 b 0.050 b 0. 005
MDA;; ,/ (nmol/mg) 0. 095 0.075 0.077 0. 007
MDA, / (nmol/mg) 0.114 0.107 0.106 0.007
TVBN5 min / (mg/100 g) 6.56 a 4.59 b 5.87 ab 0. 34
TVBN,,,,/(mg/100 g) 7.78 5.28 7.07 0.56
TVBNy; .,/ (mg/100 g) 10. 29 8.03 9.34 0.54
TVBNiy 1,/ (mg/100 g) 13. 74 11.18 12. 89 0.45

i : MDA W RUE RS 5 mg HSUE P & i,

Note: The concentration of MDA is the amount per milligram of protein in tissue.

%6 RERTFHNATREMMN LGN E AW IERG P

Table 6 Effects of spore powder of Ganoderma lucidum and soybean isoflavone on

antioxidant variables in plasma of Wenchang chicken

RZ i ¢ SR
5 H - i,zm%% H N T
Ganoderma Soybean SEM
Ttem Control
lucidum group isoflavone group
MDA/ (nmol/L) 6.85 a 4,05 b 3.89 b 0. 88
GSH/(mg/L) 3.11b 3.70 a 3.16 b 0.16
T-AOC/(U/mL) 5.59 7.24 7.75 1.71
T-SOD/(U/mL) 0.98 1.08 1.08 0. 06

TR IR 2Tk 5 KGR B &K T 5
X 2% MDA 44 (P<<0. 05) ., Ja M Vs i R 2 ¥ 7
FS AR IN T I GSH & & (P<<0.05) .,

3 i i
3.1 REBFHMAEREMIT XS4 K4
A

S T RAT P T R A B
AR YURALRE 7 VY ML G A% R AR B Y
IRE™ . Jiang S [ A 5T R WK H S #EER (10 ~
20 mg/kg) T #E7E 43~ 63 H Mo A 8 8 3 A XY
KB B R s AR R Y & B TE AR K A T
20 mg/kg [R5 5 i AT $2 155 SC B G BE XS (1 5 2

REEMHEE, AT T, 6 SCE GBS A
HF(110~140 H #&) #4758 4% hn K & 5 2 R 1
s kB ) AR ORE 5 B Y s R,
L O RRAR . R 055 G TR X A K M RE Y DA
A B LR ARG I TE A KR (GHD RS E R
ARKEF-TAGF-D i H AKX, REMFRER
ZOE Y A B A0, B PR 8 e R T AR A
R AT HE S AA ARG ) OF- 35 B B L R KORE
B FEAHIEGE B RS I R 2T R O R 5 i
CEXG R MR, v RE 0y R R AR s S
R E & A KRR VR F 5 e sh W 0 Rl H S
P A 56, AT RE 5 A BT S R B A 0. R
KUt RZ A8 5 R T R 8 IR R 4 X S B
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=10

Bt & A= 1% 7K 0 52 8 5 T 2 25 0 X PR Y
SRABASWT G . A 2 L IR A0 LY 5 1Y) 3 4R B
ELHE U B TR XX IR A R L e
F WU WLET 2 A &m0 5 35 U0 2 0F i LA B
JE B Z A AR LR B L B R K ) ROR
LA FE 52 B 40 7 4 I AR 4 3 9 & oK 43 1 e 0 . 5%
e WL PR A 22 0 L R L 0 A pH R T LI R
JE 5 8 55 5 URE T 1 T ik 3 2 RN i 32 A 5%, 52 el A
O U AU R R . FEAR B ST P, R
ZHTFREES T SCEXSRMSEE 24 h () pH, BEAL
e LS U0 3 R R X PR ORE S K T S R o e L 5
Ja pH 5 L fH B a" . E THRAKE. 54
o825 LML, Jiang % K3, H BRI 40 mg/kg
R S v ) S 5 A 0 DR R AR 3P PRI X i B ) 3 A
R BT 42 7 WL pHL DT i3 1 LA & BT
Payne 25 2 B, ¥ in K 5 5% # i (200 ~400 mg/kg)
BEAC T BIERE ML a- H. b (A KB K. X
TREMIEE & W BTE Iy m o s b, £—k
FEUIHE Y WL R TR TR T R g L
pH B0 P (5 TR B, 58 25 AL i &2 T 2 v R VD o
BERMRIAL , GAERIRLGGR. REMT
93 TN K I S 0 49 6 SC R ) A o SR L — S A B
HEM .
3.3 REBTFHMAREREMILEBBAXE

T E 1 5 B 5 i

PRIER BT i 22 P 43 S 0 23S 1 X TR R IR VA E S
WR AR 2T R RO 45 O AT 25 A T A
55 TR BT B TR R UK ) o A G . A XU A
UG PR SO ) LS AR S R A A R, AR F
FEH R AR 2 XS 0 1 LR 22 A
Dy SEVR Y43 W 3 B R H LA 4 T4 AR 2 R T R IR
41, 2B R 2R vl 3G LA KUK . TR AR KUK
JOT FH B8 7™ A 45 R P TRV A 0 A3 T XU T A4 ) T
s G UL R U S R IR A G A% R AR i S L
PRI I 2510 B2 AT 0 S X L PR KU
Y FAHLEL AT 58 5 42 o 3 P o KUBR 9 I 7 s A e,
3. REATHMAEREMX X EB LRI

PR R0

P R 3 U2 48 76 8 sk B b, B O A il
177 A 2 S e S A5 ok & B i, BTl AR S

B IR AR A R e m AL 2E e i 2 — . HERME
£ 5 EURE VB S e Bl W 7 o BT B L TVBN & i
AR, JHOB e B g A . WL MDA F i ] R
e A PR A I A A R Y (i vy, 3% B R B R
FERR2E . AW T AR I T RZRF B CE
X WLSE S 24 h ) MDA 152 f5 45 min 1 TVBN
i S 2 R AT KR S K G SR R 1) S X g L
)G 45 min f1 24 h B9 MDA & i {2 23 B AKX T 52
J& 72 1120 b A ILPA S ARDRR IS I R O S v A R 2
16143 % AR MDA fil TVBN & &t A — & M 1E
FH DL 3R 5 % S0 BOXS SE I AR R 3 B AT —
FE BIAEH] .
3.5 REBATFTHMAEREMT XEBRANLE

il:ob-Al

PN R O I 3R R R N T TR T R 3% B H
o A Ak = 2R IR 28 0 A ) = 0 o g 7 W g
(2 B AR Pk . ASBE S R TS I R 2 R
WEREAR T SCE XM K MDA & & 8 m T I %K
GSH & f&, IS oK & 5 8 1 B AR T 3C B 8 1 2%
MDA &, RZAMF 8 = Z s R 2 =il ol
T TR AR A P 7 A 0 R AR R L R
TEMAAE AR ILERRE ST TR S R T
AOC 25 e H Bk 8 J5 A (GRO Fil i 8 Ak Sl (CAT)
BRI P o 38 0 EF E R E R GSHL & &Y. K E R
B 2 HL A Bm T A A RE ) TR M T, TR AR
et RSN e R R N N [ S Wil A 1) 1
F B AR TP AR oK B 5 B (20 ~ 80 mg/kg) H]
REAG B P A 2 09 I 3% 5 g L MDA 5 &, 48 &
T-AOCH ;b Ji 35 45 2 B ) AR R o K 5 5 8% il
Al R SC B XS RS I KK T-AOC, #2 & GSH
P, o AR O S I AR W T Uk R YL AL
FERS, TEARFR AT . REMFH KT R
B 24 AT A R i S B XS H B A AR e

4 & B

FEAF T 564 F - MR I 500 mg/kg R 2 4l
F Ry A1 300 mg/kg K &5 R 40T $ 5 110 ~ 140
HSCE XS M LSS5 24 h i pH ., AR I 2% F1 52 )5
24 h LA MDA &, RZMFR R e 7l
Mm% GSH & & B T My &) 515 TVBN & &,
i I USSR (S NS SN N I
500 mg/kg R 2 T8 FI 300 mg/kg K &5 i B
TR 70 24 0) 4 v S B R B Bt SR AR BE T LB LA A
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LUk RZE TR AR S B SC B XS A PR L I B R T A AL RE T Y R R 155

A —EEM. Z#F 8 .500 mg/kg R 2Tk
YEF AR .
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