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LT AR 45 4% (SIN-1500, i M AR R 25014
q]) ; pH EEEE i (PT-15, sartorious, 1 [E) ; A FF 1}
(CR-400, konica minolta, [T 4<) 5 AIL A 52 {3 (G-
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Table 1  Composition and nutrient levels of

basal diets (air-dry basis) %

. 1~21 Hiy 22~42 HE
T
nH 1 to 21 days 22 to 42
ltems
of age days of age

[ 8 Ingredients

T4 Com 53.84 58.37
Z ¥ Sovbean meal 32.56 27.03
HEL A Imported fish meal 2.00 2.00
B Wheat middling 3.00 4.00
2l Sovbean oil 3.00 3.50
1B Limestone 1.50 1.20
% G CaHPO, 1.70 1.50
fr ¢k NaCl 0.24 0.24
% 4 Multi~vitamin' 0.06 0.06
5 H

3}1-:%:3;;:&3“01'][{3 (50%) L B:19
FiiE# Premix” 2.00 2.00
& it Total 100.00 100.00
B 3% KT Nutrient levels”

ALEfE ME/ (M1 kg) 12.22 12.55
HMEAmH CP 21.00 19.11
HLEFEE CF 2.61 2.41
gl EE 5.59 6.21
Kl 4y Ash 6.06 5.35
£ Ca 1.13 0.95
i\ TP 0.70 0.66
HEE AR E R Met+Cys .70 0.65

1) BT 0 2 454 Per kg multivitamin contained the
following: VA 3 000 000 IU., VD, 1 000 000 IU. VE
5000 mg, VK, 2 000 mg. VB, 1 500 mg, VB, 3 000 mg.,
VB, 3 000 mg. VB, 10 mg. HHE I niacinamide 5 000 mg.
D=7 f{#5 D-pantothenic acid caleium 5 000 mg.

2) T FlE 5 49 Per kg premix contained the fol-
lowing: VA 200 000 IU, VD, 100 000 IU. VE 300 mg, VK,
100 mg, VB, 110 mg, VB, 70 mg. #l f# nicotinic acid
600 mg. 7 8 pantothenic acid 220 mg, VB, 0.2 mg, I fi#
folic acid 16 mg, F 4 hiotin 1.3 mg, Cu {as copper sul—
fate) 400 mg.Fe (as ferrous sulfate) 3 000 mg.Zn (as zine
sulfate) 2 400 mg. Mn (as manganese sulfate) 3 000 mg.

30 AV AE U B O T S Ry . ME and

amine acids were caleulated values, while the others were

measured values.

1.3 GPW Hishnirat

FRHEL 80 kg £ B I N AU BB e 45 2%, In
M 13 57K 12 h 5. i J5 A& 90 min, i 38
Zo3 5K NE e R R G AR E O 1.05 g/mL )
KYEH, 1T LCMS & 45 By R B0, GPW %
WA EA R, 2EE-20 CHRAESH. B
i GPW 1 9% N 7K1 v 57 & 2 5 5 A i) R o
GPW (3 i Jot &, Ak mif bl 4 W0 BT 7K 2 40 (2:1)
Fiz FRUIE EI TR 00 T i g RIS o ) s R R
L4 sl

A 300 FU1 LR NS S5 Al Hw
WeANEE. GAMER 10 K. HhF g4 (CT
£1) )R R AR SR £ 4 ) A B A e R s
0.5%.1.0%.2.0% .4.0% GPW. {542 d. ik
WP, B A R A T A L, IS IS d
FHBC.2EHRAEKI CHE 24 C. {R§FF
A A BFEERK, 24 h FTET B .
L5 llse fRds
1.5.1 AKMHEaedE

PREE S 1.42 KA 5 o k4T 22 IR I, 1t
HEAPFH O ME (ADG) . BB NS4
AEE NS RERE N ERA R, TS E
EmMAFREE ARGEENMESEIEENLD
FEE Wi HTHHREE (ADFD . HHE#E
ADG F1 ADFI iFH B E L (F/G) .
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Table 2 PEN3 type portable electronic nose sensor perdormance deseription

i [ Sensors

[ %] 5 Array serial number

fEfE i Performance description

R WiC 75 T bl o <3

R2 W3S RIIE T A B A B R
R3 W3icC EAE A3 T A A

R4 W6S LN EH A ERE
RS WsC Bk A A

R6 WS i R i 2 o e LT
R7 WI1W & 0 HL e R g

R8 w28 O A R R

R9 W2wW 9 A AT AL AL B R
R10 W3S A BT o i
1.5.2 FEtk el e 1.5.4 HF&H8E

B A N B IE R Al AT ol bR HE NY /T
843—2004, T 50 55 42 KK R0 B & IS 908 ik
JE I Ak 4 3 4R 5 B 25 2 R i 8 IR A R 2R
K3 W5 G R A o (0 g JUL R 0 4 TR UL BN
N ¥ 1 - RN o 1A NN 1 R T = e AN
g e L A R AR i L R AL A R
1.5.3 B ol Joic 00

RIS 42 K, WO FMHE. F¥G, LR
5 T L AU

PH.s i F1 pHyy 2 45 L PR 41 2L 45 min A
24 h (4 CHAE) I LA EL 3 A AR s 5
pH B RETH 45° AN A H 1 em Ao Ay 4k 478 5

PR 8 SR R 68 BE o 00 5 » A A 2 U 4 R P i
CEROE I iy L i R R = o S W N R o U
M EME. HEUERFRNEZERSHRE
(L") JELRE (" ) I RE (b7 ) R, B 2R
1 A2 B P2

G 7K 0 s W SE TN BT AL A O 2 B e
Wiskgh sl R B VIR 5 em () x3 em (58)
B 4%, PRI, (i F 48 L B8 0k W 2 ) R UL PA o
24 h (4 C) J5 i3 K3 5 -

A B INLARE R S N E R
15,80 C/Kift 40 min. FHASE. HIF A EE S
i B BURE T K 4y TR R RS B  T
HaEABR K.

YY) s KL PR B T AR AR AR . 80 C Ky
40 min, %M 1.0 em (55) x0.5 em (J£) x2.5 em
() “FAT FHLEF de it A T BB U0 . (8 UL pd i RE
(S A AL P R S 3 9 P B .

1.0 em (3) 1.0 em () 1.0 em () 11
WU FE S BT R B J5, N 28 A48, 80 °C 2%
10 min, ZE 3% 41 10 min J5. RECEF B R
A, 3 60 s REREAR TP R E R T
ST R, IR 60 s 15 4 5 5 R E ], B
WL R B W 3
1.6 HiE abne

A AP RE FB SE T B PO o T E AR 7 Excel
2019 R &b 2E J5, F H] SPSS 21.0 84 34T 48 ik o1
Hr. ik ANOVA B k47 28 [K 2 O 25 43 4> Dun-
can [KIEMHITE ELEER, P<0.05 RF-ERE
ELHIESE R P ebREE "R R, WS
W £ 43 F| WinM uster 0 3 47 35 1 43 40 47 (PCA)
14 e 2% o1k % (Loadings) 43417 -

2 RS54
2.1 GPW X Fl 5 b A0 A A 6 1) 52

&3 4, 5 CT 4141k, 1.0% GPW 41 Q)
W FIG 3 #(% (P<0.05) , ADG.ADFI % I 3
WAL (P>0.05) ; 2.0% GPW 41 A8 ADFI.F/G
BEMRT (P<0.05) ,ADG £ RBE2 (P>0.05);
0.5% GPW.4.0% GPW #1 i % [ ADG. ADFI.
F/GH 7k i %%k (P>0.05) .
2.2 GPW X F 5 P3G g 5 1 6 1) 52

4 9T, 5 CT #HAHLE.0.5% GPW.1.0%
GPW.2.0% GPW.4.0% GPW # R MEEE. W
UL R LR e e i B A R R B P 7 L
£, (P>0.05) ; i 2.0% GPW .4.0% GPW £ B % ¥
HE s FREEA (P=0.060) ,0.5% GPW.1.0%
GPW 4114 5 3 #5 f & 2k (P>0.05) .
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Table 3 Effects of Gynostemma pentaphyllum aqueous extract on growth pedormance of Cobb broilers
s 0.5% GPW £ 1.0% GPW £ 2.0% GPW £ 4.0% GPW ¢ :
35 cra e il gl WAL pig
0.5% GPW 1.0% GPW 2.0% GPW 4.0% GPW
Items Control group P-value
group group group group
WA T IBW /g 42.92+1.93 42.91£2.10 43.17£2.10 42.99+2.26 43.09+2.27 0.953
A E FBW /g 2106.15+147.76 2 146.91£178.76 2 143.29+143.45 2 179.59+182.03 2 106.58+172.54 (0.386
S ]
F L{[ R 49.12+1.56 50.09+0.76 50.01+1.58 50.T1+1.78 49.12+1.42 0.294
ADG /S (g/d)
Al ;‘l‘:‘— NI TA l 1
S HE 01.24£3.04"  93.12¢3.04"  87.94x3.04%  §7.23:3.04"  9233:3.04°  0.007
ADFI/ (g/d)
B FIG 1.8620.00" 1.86+0.07" 1.76+0.05" 1.72£0.09" 1.88+0.07"  0.004

(A7 S I b O 5 Bl ] <7 BE R 22 e A B 3 (P>0.05) A [/ S - B oR 32 5 3 (P<0.05) .

In the same row . values with no letter or the same letter superseripts mean no significant difference (P>0.05) . while with

different small letter superseripts mean significant difference (P<0.05) . The same as below.

e d SEIRE AR AT RLE P R SR R RE ) B

Table 4 Effects of Gynostemma pentaphyllum aqueous extract on slaughter performance of Cobb broilers %
’ 0.5% GPW £ 1.0%GPW £ 2.09% GPW £ 4.09 GPW £
e CT 41 e e et Sgdita BOPW M. o
. 0.5% GPW 1.0% GPW 2.0% GPW 4.0% GPW
Items Control group P-value
group group group group
J# s A
3 85.97+3.54 87.84+6.04 89.84+2.55 89.56+0.96 88.84+3.49 0.391
Diressing percentage
ST
Semi-eviscerated 78.49+2.82 81.06+5.20 81.43+2.65 81.65+1.82 81.17+4.01 0.533
percentage
i I AR
S 73.03+2.28 75.01£5.09 76.56+3.50 76.06+1.73 76.02+3.14 0.400
Eviscerated percentage
iy L ==
Breast muscle 22.87+1.25 23.17+1.61 23.16+1.23 22.68+4.36 22.64+0.40 (1.989
percentage
B 17.381.34 17.5521.03 17.580.97 18.041.21 17.98+1.06  0.814
Leg musecle percentage
18 153 7
2.59+0.57 2.45+0.62 2.27+0.28 1.89x0.57 1.76+0.56 0.060

Abdomen fat percentage

2.3 GPW X RS A0 [ & 5L 17D 5% W
hi#s5.Fe6nh. 5 CT HME, & GPW 4
ASHK pH KM K EBAMKREHRAESE
4k (P>0.05) » Hh 0.5% GPW.1.0% GPW #1 i
LR 75 A5 40 S %45 F [ %4 (P =0.055) , 1f] 2.0%
GPW .4.0% GPW 1R LAY 2 B K E A LI
#(P=0.055) . 7ERgILEEA . 5 CT 44k, &%
GPW 4/ a" fH ¥y B2 L (P<0.05) .0 L™ b
B 1 B33 (P>0.05) o fEMRAILFE A
i, 5 CT ALk, % GPW 41 L™ {859 B 3 BRAE
(P<0.05) ,ifija” f1b" {7 B FEH (P>0.05);

0.5% GPW.2.0% GPW .4.0% GPW #1874 hH &
EEL (P<0.05) ,1.0% GPW #lfuyi) LB
2 {k (P>0.05) .
2.4 GPW X Fk 5 A 20 HIL RS 20 4 17 2 W
2.4.1 A[H GPW & & F 89 R 5 A5 LA AUk
#1571 PCA

il L WinMuster £ 4F % A 6] GPW i &t
PR A UL PR ) TR 21 43 3R 4T PCA . AN[E] GPW iR
HEREULAE PCA WE 1, AF GPW & T
PR 755 UL A B X4 5 40l L4 75 3% 8.

EPE 1 n bR L AR 1 gy (PCLD
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52 B (PC2) Bk 40 5l 97.05% .2.36% ,
BT N 99.41%; FRALP PC1.PC2 1k 34 5

#5

A3 98.11% 4 1.52% , 5\ 51 #RZ K 99.63% . iX il W]

PC1 A1 PC2 fi 7R A M Jz mie pA) 8% JUL P it £ Ky

23 T AT AT L e 0 M L 1 o 5

Table 5 Effects of Gynostemma pentaphyllum aqueous extract on breast musele quality of Cobb broilers

1LO0%GPW 21 2.0% GPW 21 4.0% GPW £

0.5% GPW #

WH y Cr 0.5% GPW 1.0% GPW 2.0% GPW 4.09% GPW P
ltems Control group P-alue
group group group group
W IR LT 49.26x1.30 49 81=1.84 50.84+4.06 50.51x£3.57 47.83=1.05 0.337
Muscle color AN 0.85+0.15" 0.55+0.10" 0.44£0.09" 0.49+0.09" 0.48+0.09"  <0.001
Wb 12.72+1.14 12.93+2.14 14.18+2.01 13.24+1.93 13.17+1.25 0.652
PHas i 6.21+0.15 6.15=0.14 6.24£0.17 6.31+0.28 6.32+0.15 0.514
pHaoy 5.80+0.17 5.85+0.16 5.73+0.09 5.83+0.14 5.86+0.06 0.420
i A #E Drp loss rate/% 1.68+0.17 1.610.32 1.78+0.32 1.77£0.28 1.88+0.19 0.469
AR A 9 EE Cooking loss rate/%  21.13£3.90 21.35+2.56 18.91+3.42 18.68+3.24 18.54+2.33 0.345
i 1) ) Shear force/N 48.93+4.85 51.1023.92 55.32+6.78 47.02+£7.20 47.78+7.83 0.186
F6 S KPR R Bl v AL ER 8 JE R
Table 6 Effects of Gynostemma pentaphyllum agqueous extract on thigh muscle quality of Cobb broilers
[ CT 4 O.S‘ﬁCP‘E" f_’l{ 1.0% CF,IW 5’}1 2.0’:7‘?:ICPW # 4,0‘3‘51_(:]3"1" ‘rﬂ[ P i
Ttems Control group D5 BN LK SEN 2.0 GEW HONCER P alue
group group group group
W FEREE LT 61.56+3.42°  57.83+2.31"  58.62+1.21"  57.15£2.20"  57.22:1.20°  0.012
M STFE a 2.01=0.47 2.15x0.32 2.19£0.40 1.97+0.37 1.970).36 0.761
wEDL 13.99+1.32 15.55+2.52 16.04+1.68 15.02+2.55 15.63+£1.36 0.444
PHas i 6.44+0.12 6.39+0.12 6.32+0.12 6.43£0.13 6.3820.10 0.454
Ph,,, 6.14=0.19 6.18+0.09 6.09+£0.05 6.12+0.08 6.13=0.08 0.737
AR A0 3 Drip loss rate /% 2.01+0.32 1.80+0.39 2.08+0.32 2.27+0.45 2.10£0.35 0.295
A A Cooking loss rate/%  31.38+£4.23 28.57+5.56 28.05+1.54 32.87+2.51 33.29+2.77 0.055
U7 ) Shear foree /N 40.52+5.37"  27.8245.01"  34.20+5.31"  31.21+7.46"  31.67+6.01"  0.014

2 7 o[ %0, CT 415 0.5% GPW.1.0% GPW
1 1 ILRE 55 % 4F B2 4F 0.01~0.05, 5 2.0% GPW.
4.0% GPW £ g ILFE &4 X 7 BE4E 0.16 Lk, X 5>
FEREF. mF 8 ATH.CT 5 0.5% GPW.1.0%
GPW £ Jil UL 5 X 43 BEAE 0.34 ~0.40, 5 2.0%
GPW .4.0% GPW ZH BRIVLFE & X 4) FE7E 0.45 L) |,
R AF B R4 XU B ZEAS A GPW & nss F % i)
£ & B 7R T AT B X 4y
242 AF GPW iFE T % ABILAS %
£ 43 1 1% 2% Loadings 43 #f7

H P8 2 w] %0, CT £ g fil PC1.PC2 1 ik % 45 5l
H97.05%2.36%, g1 ik 2 K 99.41%. 0.5%

GPW 41 [ L PC1.PC2 T #R % 43 5 K 99.99%
0.01%, & 51 ik % H 100%. 1.0% GPW #1 Hg il
PC1.PC2 5Tk 40 514 99.96% .0.04% , 5 51k %
4 100%. 2.0% GPW 4§l PC1.PC2 BTk % 4%
W 99.96%.0.04% , & 5Tk % 4 100%. 4.0%
GPW 41 [ )l PC1. PC2 Tk # 43 il 5 99.89%.
0.11%, 2 5i#k# 100% . LHLIFLS (WIW &%
2% X T BRILEE 5 19 PC1 STRk o, o2
H b 45 B A 0 (WIS A I 28) 5 (0 9 5 9% I
(W2S fE 38) %t 2.0% GPW fi 4.0% GPW #14
LEE G 1) PC1 Tk 3247 AN Rl mig B . F &5 55 1 B e
gt CT BNLAY PC2 o7 #k 3 8K, 1Ml WL AL 5t
B4 750 GPW UL (Y PC2 o7k 3848 .
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Principal component analysis of muscle odor components of Cobb broilers at different

Gynostemma pentaphyllum aqueous exiract additions

T A [E] M A R AR R P R L X g

Table 7 Differentiation of Cobb broiler breast muscles at different Gynostemma pentaphyvllum agqueous extract additions

0.5% GPW 4

1.0% GPW #1 2.0% GPW #  4.0% GPW #

5 CT # B 2
{}UJJ @ 0.5% GPW 1.0% GPW 2.0% GPW 4.0% GPW
Groups Control group

group group group group
CT #i Control group / 0.016 0.046 0.161 0.168
0.5% GPW #] 0.5% GPW group 0.016 ! 0.043 (.03 (0.030
1.0% GPW #] 1.0% GPW group 0.046 0.043 f 0.152 (0.244
2.0% GPW 4] 2.0% GPW group 0.161 0.083 0.152 ! (1.384
4.0% GPW #] 4.0% GPW group 0.168 0.030 0.224 (1.384 )

28 Al AR AR A S e R R S ARG LR g

Table 8  Differentiation of Cobb broiler thigh muscles at different & ynostemma pentaphyllum aqueous extract additions

0.5% GPW £

1.0% GPW #] 2.0% GPW #1  4.0% GPW #1

1 i

AL CT & 0.5% GPW 1.0% GPW 2.0% GPW 4.0% GPW
Groups Control group

group group group group
CT # Control group / 0.346 0.394 0.457 0.547
0.5% GPW # 0.5% GPW group ().346 f 0.473 0.040 0.386
1.0% GPW #l 1.0% GPW group 0.394 0.473 ! 0.554 0.590
2.0% GPW #] 2.0% GPW group 0.457 0.040 0.554 f 0.318
4.0% GPW #] 4.09% GPW group 0.547 0.386 0.590 0.318 i
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Effects of Gynostemma pentaphyllum Aqueous Extract on Growth
Performance, Slaughter Performance, Meat Quality and
Odor Component of Cobb Broilers

HU Jian HU Zhnngze*
(College of Animal Science, Anhui Science and Technology University, Fengyang 233100, China)

Abstract: In order to explore the effects of Gynostemma pentaphyllum aqueous extract (GPW) on growth per—
formance, slaughter performance, meat quality and odor components of Cobh broilers. In this experiment, 300
Cobb broilers with 1-day-old were randomly divided mto 5 groups with 6 replicates of 10 birds each, and the
blank control group (CT group) was fed a basal diet and the experimental groups was fed 0.5%. 1.0%. 2.0%
and 4.0% GPW for 42 d. At the end of the experiment. the growth performance. slaughter performance, meat
quality and odor components of broilers were measured. The results showed as follows: 1) compared with CT
group, the addition of 2% GPW could significantly reduce broiler average daily feed intake (P<0.05), and
the addition of 1.0% and 2.0% GPW could significantly reduce the feed to gain ratio (P<0.05) . 2) Compared
with CT group, the addition of 2% and 4% GPW resulted in a trend toward lower abdominal fat percentage
(P=0.06) . 3) Compared with CT group, the addition of 0.5%, 1.0%, 2.0% and 4.0% GPW could signifi-
cantly reduce the redness value of broiler breast muscle and brightness of thigh muscle (P<0.05) and the addi-
tion of 0.5% ., 2.0% and 4.0% GPW could significantly reduce thigh muscle shear force value (P<0.05) .4)

The odor component of broiler meat could be clearly distinguished at different GPW additions. and the addition
of 2.0% and 4.0% GPW produced different responses of inorganic sulfides; organic sulfide-based aromatic
componentss aleohols and aldehydes, and ketones in the odor components of chicken meat, that indicated the
aroma of chicken meat was stronger with the addition of 2.0% and 4.0% GPW. Therefore.; GPW can improve
the growth performance, slaughter performance. meat quality and odor components of broiler chickens, and
the best effect is achieved by adding 0.2% GPW. [Chinese Journal of Animal Nutrition. 2023, 35(5) ]

Key words: Gynostemma pentaphyllum; aqueous extract; growth performance; slaughter performance; meat

quality; odor component
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