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Table 1 Composition and nutrient levels of the basal diet (air-dry basis) %
Wi H Ttems 1~21 Hi% 1 to 21 days of age 22~42 HI% 22 to 42 days of age
J5 Bl Ingredients
F K Comn 58.60 67.70
/NF %k Wheat bran 8.35 5.10
YKy Wheat middling 6.00 6.00
FEKEHH Corn protein meal 6.00 7.00
201 Soybean meal 16.95 10.00
%) Limestone 1.55 1.65
TIRA} Premix " 2.55 2.55
A711 Total 100.00 100.00
# 37 /KF Nutrient levels”
R fiE ME/ (MI/kg) 12.60 12.70
ML H B CP 21.27 19.94
5 Ca 1.01 0.80
KWk TP 0.60 0.54
HER Met 0.50 0.40
15 Lys 1.15 1.10

1) PR A AT S iR M $2 fit The premix provided the following per kg of diets: VA 5 000 IU, VB, 9.8 mg, VB, 28.8 mg,
VB, 19.6 mg,VB,, 0.1 mg, VD, 10 000 IU, VE 75.0 mg, VK, 18.8 mg,Cu 4.0 mg,Fe 40.0 mg,Zn 37.6 mg,Mn 50.0 mg, Se
0.2 mg,1 0.2 mg, MR niacin 196.5 mg, "2 folic acid 4.8 mg, &= # X biotin 2.5 mg, ZALJHFE choline chloride 800 mg,

2) R RE T B, HoAy M SEII{E . ME was a calculated value, while the others were measured values.
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Table 2 Composition and dosage of additives for experimental chickens

2151 Groups

WINF AL Additive composition

4 Dosage/(mL/H)

A AEEIER K 0.5
B R K 0.5
c FFH IR, (50 mg/kg BW) 0.5
D WATEZ B (50 mg/kg BW) 0.5
E WAL 2285 (25 mg/kg BW) I M4 U (125 mg/kg BW) 0.5
F WATE Z 0 (50 mg/kg BW) +H R EUH) (125 mg/kg BW) 0.5
G ) $E B (250 mg/kg BW) 0.5

1.3 AFEE

TR A N B R B R AT, IR X R
FRUZSTARGE SR I e 5 4 — 30, A R BB
AR, A R EROK, B SR R R, H RS R
TE 14 .28 HEXTER A 21 DLANS AR50 0 1617 87 I
P25 9 TEE I IR R A 41 56 XS ff P IR R Y
B EEA AR ERAE, M 1 Hig

TG 42 Hibgs e, 4t 42 d, 5050 FE gy H fa
BRI E A e 5%
1.4 NEERKFZE
1.4.1 ARG

I e A KD SRS HN R E R, 0T
10,28 42 HIEHY 13.00 XF 4300 E A7 PR 8, 35
W 10~28 H 4 .20~42 H B2 H # &
(ADG) FIEIE L (F/G)

1.4.2  REEFRHRIN

42 B, BA-HEFEVLHE 6 23, H4 18
N5 18 h, A HIROK) , 2 IEFRE , IF 3§ kR
I, Z 9 F &3 000 r/min &0 15 min, B F i
B 0 38 T E -20 CTHRAFE

I S BEHE 5 - LG T S B BR B 1 A (TgA) |
BRI G(1gG) AMA 3(C3) #ME 4(Ca) &
et AR 5 141 oR P b ot A8 6 A W R A 5 i 1 1L £
WA &, JF ok H 4 B 3 4k A0 (3 Hi BS -420)
M

AL PR« 13 TR —y (TIFN-y) | i R
FEH F—a (TNF-a) A4 -2 (IL-2) , 1 40
A28 =4 (IL-4) B & I 5 352k A b st AR 5 A4 )
AT FE BT () 1 3K H RE W B 4 36 ( ELISA ) 3 771
&, I R F A5 43 A A (48 h 8 B DR -200BS)
M

SR ML J ARG R S TG B SR K 560 X 1 9 U A

ENAVE (N A
T EAREL
T B AR (mg/g) = RBEATE H (mg) /
EHEEERE(g) .
1.5 ZitHH
KIS EHE K F SPSS 26.0 #4781 2 97 243
Mrfl LSD £ LH, P<0.05 J 25 55 i 3FMEbr i,
FHEZE R DL P AR 2 R

ARNE W | LK HEAT R R O G

2 #ER595W
21 MESHEMEYRIYTES KRB EK
3= EA

M2 3 A[ 1,10 ~28 H %, D~ G 24 & FRAS
ADG ¥ i b, H S B ML ELE XS
(P<0.05) ;5 B 41 .C 4l ,G 41 F/G A fr &A%
(P>0.05), 20~42 Hit, 5 B 4 . C At L,D
20 F 41 % XS ADG ¥ 1 242 %5 (P<0.05) ,D
4 .G 4 F/G AL Z A BT N, (B3 00 B 35 22
SE(P>0.05), 10 Hi#%,E 20 F 2 3% FE A 4K &
FET A4(P<0.05) ;28 Hit,D~G ZHE % A
HREREHT AH BA(P<0.05), H F45 A~
CHMATERELE ST (P<0.05) , C 4 37 BN K &
mTA4d BA,HLEEFEZES(P>0.05);42 H
1%, 5 B 4 L, D~ G 41 E % R A R 5 ¥4 B ot
i, b D 41 E AAFETE 3 2 5 (P<0.05)
22 M ZENMEDRERINEZIRBRE
ThEE RIS M

&4 nH, 5 A~C M, E 4 Ml F 4
Vi WK XS NELIUE 5 B0 B g H 22 RO W (P>
0.05) ;5 A~C AL, F 41 3 RS 15 1G22 45 X
AT H2E 5 R B (P>0.05)
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Table 3 Effects of Cordyceps cicadae polysaccharide and plant extract on growth performance of Yandang Ma-chicken

i H 2[5 Groups

Items A B C D E F G
10~28 H % 10 to 28 days of age

SE¥H 9.14 8.50 9.08 9.57 9.42 9.36 9.35
ADG/g +2.30™ +1.69° +1.74* +1.36" +1.46* +2.06" +2.14°
B 2.19 2.11 2.05 1.99 2.03 2.01 1.94
F/G +0.24° +0.10® £0.06" +0.08" £0.04™ £0.04™ +0.09°
29~42 Hi% 29 to 42 days of age

X H 12.99 11.27 11.26 13.02 11.96 12.47 11.02
ADG/g +2.31° +2.51° +1.81° +2.20° *2.08% +2.01° +2.30°
REE L 2.91 3.17 3.24 2.94 3.04 3.22 2.49
F/G +0.27 +0.18 +0.66 +0.16 +0.31 +0.18 +0.39
10 H &A= 67.96 69.57 69.50 69.95 71.35 71.54 69.74
BW at 10 days of age/g  +4.78° +5.83% *5.27% +5.37% +5.24" +5.23° +5.52%
28 H i1k 229.28 225.18 236.65 242.54 244.38 251.26 244.47
BW at 28 days of age/g  +34.02° +22.60° +19.56% +27.40™ +29.25% +24.72° *31.37"
42 H i E 365.04 328.14 362.13 339.66 360.84 348.62 342.24
BW at 42 days of age/g  +44.50™ +41.57° +39.95% +42.04%° +49.81° +46.94" +37.67™

()45 KAl A A G 7 B SO )N P R RN 2 58 B3 (P>0.05) , ARV NS PR 257 B (P<0.05) . TR,

In the same row, values with no letter or the same small letter superscripts mean no significant difference ( P>0.05) , while

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

x4 BUESENEYRIOIEZFRBEREEZEESNZM

Table 4 Effects of Cordyceps cicadae polysaccharide and plant extract on

immune organ indices of Yandang Ma-chicken mg/g
i H 2[5 Groups
Items A B C D E F G
o
%HE*E%& 1.14+0.74  1.19+0.88  1.41x1.30 1.75x1.06  1.97+0.97 1.97+1.50 1.48+0.99
Spleen index
b b )
Ih NG 4.07£1.39  4.15+1.39  3.76x1.20  3.42+1.73  4.12+1.25  4.46%1.49 3.58x1.51

Bursa of Fabricius index

a5 L5 B AL, F 41 .G 45
M3 TgA & A e (H2E 5 A 53 (P>0.05) ;
5 CHML ,F 4 .G 4SS I IgA & 25

i (P<0.05) ;5 A~C 4L, D 4 F 41 % FRAS
MV TL-4 7t 48 & (P<0.05) .

PR E T 20.09%.16.44% , fFE B H 2% 5% (P< 3 iF iR
0.05) ;5 A~C MM, FAHEZ MM 1eG & 3.1 Mt SEMEYENYNESHRBEK

R ERE(P<0.05), 5 C4ML,D~G 4D
JFRXG I 1eG & ¥ & (P<0.05) ;5 C 4l
FHEG, D 41 F 410 5 B XS g C3 & & o E 4 &
(P<0.05) ; JEG RS ML3E C4 F & UL F i, C
AR, H A2 R 22 R 3 (P>0.05)

o n s, 5 A4 BAML,E 4 .G A
i FEXS L3 IFN-y  TNF-o I IL-2 & & 1 i 38

4 BE B 200

T A B O A R 25 52 05 22 W RE A 2t i T
THAL I I 7= 2R e RS TR IR, 3 5 85 28 1 B
e, TR B0 48w B R AE R MEREM B ™, Zhu
TR A U R A I R DR i T N SO T
SRR L, B R T AT, R T SR RO T
AL RN, 26 MAESHRMESHY
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A KPS A 25 5O B35 TS AR 2 0 |
A6 ZHEAE W B B 52 )RR 40 1 U b i 3 0
AR A B A, w] LI B 50 R
() S | A 22 0 ) 1 B o R A 4 (FeL)

I ) ADG 1I RE B0 & 3 T, X 5 #1608
SRR AR AL, R 08 A R P S 0 R FL R
BYIRIW A K R B YA R 4L, HEE
TR0 JE 0] 3 0k AR KM RE R A 1 A
A EX A (C AH) A 42 H 350X (& &
BEFE TR (BY) , HESESAXHEAHCA
Y1) To i 25 5, P RE A S 8 0 B AL (i 56 08 A K
PEREZ 2] T RN A R, 42 d A KRR
B, W06 22 A ) 2 B 5 7 2 R A ) O R b
BT TS RS ADG, B X F/G J6 8 & i 38
Ve, Dhakte 6 oy & B, Al W 45 U 1 42 7
XS F/G Hhsi R FA A 22 5, X5 A
RIGHF 25 R —%k

RS METE S HEFNAE Y IR BN XY S ARG ME e R Ik E B ANAME & BRI R0

Table 5 Effects of Cordyceps cicadae polysaccharide and plant extract on serum contents of

immunoglobulin and complement of Yandang Ma-chicken g/L
i H #1% Groups
Items A B D E F G
HPEFRE T A IgA 2.22+0.42°  2.38+0.33" 2.19+0.27° 2.43+0.34" 2.17+0.32° 2.63£0.42'  2.55+0.40°
HPEFKEH G IgG 4.37+0.60™°  4.58+0.17°  3.86+0.37° 4.50+0.50" 4.21+0.34°" 5.09+0.43"  4.15+0.37¢
*MA& 3 C3 0.61+£0.30™  0.70£0.26® 0.57+0.04° 0.75x0.19*°  0.68+0.26™ 0.75+0.06"°  0.60+0.09°
A 4 Ca 0.22+0.05  0.23+0.12  0.21%0.08 0.26+0.10  0.22+0.04  0.27+0.07  0.24+0.09

Fo ML SIEMEYIRIY RS KRB MNEMRMEEFSEMMm
Table 6 Effects of Cordyceps cicadae polysaccharide and plant extract on serum cytokine
content of Yandang Ma-chicken pg/mL
WA 2H %) Groups
Items A B C D E F G
q:ﬁ%‘%_'y d e a f c g b
IFN—y 33.18+£3.76  30.23+2.66° 49.46x4.07° 26.95+1.50" 42.15+£2.96° 20.45%£2.47° 46.12+3.38
PR IRSE A~ : ' ‘
Tq;fjj HF 56.59+2.77°  50.86x1.56° 84.67+1.49* 47.16x1.41" 61.70£2.59° 29.67+2.24% 69.19+1.37"
HAfL R -2 ‘ . . f ¢ e b
_ 284.10+12.90" 250.23+18.78° 368.65+19.96* 220.35+11.31" 314.07+10.63° 161.20+13.75% 348.02+17.16
A E -4 .

IF‘L fﬂ = 7.4940.85'  8.56+0.58°  5.95+0.53'  9.55+0.78"  6.87x0.77° 13.92+1.12°  6.92+0.63°

32 BMUESEMENRERRNONESZRKERE

T R B9 % i
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HLAR 20 B 09 2R 0 kg T R A B R
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Effects of Cordyceps cicadae Polysaccharide and Plant Extract on Growth
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Performance and Immune Function of Yandang Ma-Chicken
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Abstract; This study investigated the effects of Cordyceps cicadae polysaccharide and plant extract on the

growth performance and immune function of Yandang Ma-chicken. A total of 315 Yandang Ma-chicks of 1-

day-old randomly selected from the same batch were randomly divided into 7 groups (each group containing 3

replicates and 15 chicks in each replicate) as blank control group ( group A), immune control group ( group
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B) , antibiotics control group ( group C), Cordyceps cicadae polysaccharide group ( group D), the low-dose
compound of Cordyceps cicadae polysaccharide and plant extract group ( group E) , the high-dose compound
of Cordyceps cicadae polysaccharide and plant extract group ( group F), and the plant extract group ( group
G). The chickens were drenched once per day at the ages of 11 to 17 days and 25 to 31 days, respectively.
Group A and group B received 0.5 mL normal saline per bird, group C was administrated with 0.5 mL bacitra-
cin zinc per bird (50 mg/kg BW) , group D to group G were administrated with 0.5 mL Cordyceps cicadae
polysaccharide per bird (50 mg/kg BW) , 0.5 mL Cordyceps cicadae polysaccharide (25 mg/kg BW ) +plant
extract (125 mg/kg BW) per bird, 0.5 mL Cordyceps cicadae polysaccharide (50 mg/kg BW) +plant extract
(125 mg/kg BW) per bird, and 0.5 mL plant extract (250 mg/kg BW) per bird, respectively. The trial las-
ted for 42 days. The results showed as follows: 1) from 10 to 28 days of age, the average daily gain of Yan-
dang Ma-chicken in group D to group G was significantly higher than that in group B ( P<0.05), and com-
pared with group B and group C, the feed to gain ratio in group G was reduced ( P>0.05). 2) From 29 to 42
days of age, the average daily gain of Yandang Ma-chicken in group D and group F was significantly higher
than that in group B and group C (P<0.05). 3) At the age of 42 days, compared with group B, the body
weight of Yandang Ma-chicken in group D and group E was significantly increased ( P<0.05). 4) The serum
immunoglobulin A content of Yandang Ma-chicken in group F and group G was significantly higher than that in
group A and group C ( P<0.05) , the serum immunoglobulin G content of Yandang Ma-chicken in group F was
significantly higher than that in group A to group C ( P<0.05), and the serum complement 3 content of Yan-
dang Ma-chicken in group D and group F was significantly higher than that in group C ( P<0.05). 5) Com-
pared with group A and group B, the serum contents of interferon-y, tumor necrosis factor-a and interleukin-2
of Yandang Ma-chicken in group E and group G were all significantly increased ( P<0.05), and the serum
IL-4 content of Yandang Ma-chicken in group D and group F was significantly higher than that in group A to
group C (P<0.05). To sum up, the results show that Cordyceps cicadae polysaccharide, plant extract and
their compound can promote the growth and enhance the immunity of Yandang Ma-chicken. Under the condi-
tion of this experiment, the high-dose combination group of Cordyceps cicadae polysaccharide
(50 mg/kg BW) and (125 mg/kg BW) has the best effect. [ Chinese Journal of Animal Nutrition , 2020, 32
(11) :5433-5440 ]

Key words; Cordyceps cicadae polysaccharide ; plant extract; Yandang Ma-chicken; growth performance; im-

mune function
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