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Abstract: Jerusalem artichoke is a promising material for roughage due to its high yield and quality, which is
commonly used to feed animals and promote their growth. The bioactive substances in its stems and leaves also have
several essential functions, including antibacterial, anti-inflammatory, and antioxidant properties. Therefore, 1%,
2%, and 4% Jerusalem artichoke stems and leaves were added to the feed in this study. Enxi No. 5 native chickens
and Lingnan yellow broilers were raised, respectively. This study aimed to investigate the effects of varying amounts

of Jerusalem artichoke stems and leaves on the growth performance, immune response, amino acid composition, and
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fatty acid profile of different chicken breeds. The results show that, 1) When the contents of Jerusalem artichoke
stems and leaves were 1% and 2%, the average daily gain of native chickens and broilers increased by 3.39% and
3.84%, the feed to weight ratio decreased by 6.01% and 1.66%, respectively; @ When the content of Jerusalem
artichoke stems and leaves were 2%, the thymus index, bursa index, spleen index of native chickens and broilers
increased by 29.23%, 65.94%, 37.25% and 35.38%, 24.77%, 26.62%, respectively; 3) When the content of
Jerusalem artichoke stems and leaves were 2%, the effects on IgA, IgG, IgM of native chickens and broilers were
most significant, which increased by 50.54%, 7.77%, 45.83% and 87.28%, 11.23%, 33.33%, respectively; @When
the contents of Jerusalem artichoke stems and leaves were 4% and 2%, T-AOC, GSH of native chickens and
broilers increased by 14.46%, 7.42% and 94.25%, 6.51%, while MDA decreased by 43.58% and 70.68%; (5 When
the contents of Jerusalem artichoke stems and leaves were 1%, 2%, the fresh amino acids of native chickens and
broilers increased by 3.23%, 4.79%, respectively; (6 When the content of Jerusalem artichoke stems and leaves
were 2% for native chicken, its fatty acids, n—6PUFA/n—-3PUFA decreased by 6.5%, 78.32%, its unsaturated fatty
acids increased by 3.55%. n—6PUFA/n-3PUFA of broilers decreased 15.4%. However, there was no significant

effect on the fatty acids of broilers (P>0.05). In summary, the growth performance, immune performance, and meat

quality were improved by adding the Jerusalem artichoke stems and leaves.
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Tab.1 The varieties of experimental chickens, the amount of Jerusalem artichoke stems and leaves in their diets
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RBEsSS Sl H AR (T0) A2 19%(T1) H 2 29%(T2) A2t 49%(T4)
U R B JEAl H AR (RO) AEZEM 1%(R1) HEZEM 2%(R2) HAEZEN 49%(R4)
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A, HUCEC I B\ IR I S5 S R R
TR IR (R A E I E B A ED
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(20 mL/min) »
1.4 EHiEAbIE

BRI B4 K FH SPSS 27.0 #EAT BA K & 7 2 40 Mt
(one—way ANOVA) , ZH [A] H B {2 3 22 3% (P<0.05) , F§
F Duncan [K7E#EAT 2 # HLE, P<0.05 KR & 55 i
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Tab.2 The effects of Jerusalem artichoke stems and leaves on the growth performance of native and broiler chicken
axil W /g KHi/g Y H g S H R E R B H
TO 453.81+14.51 1 133.07+66.67 13.86+1.06" 81.32+1.62" 5.99+0.39"
T1 455.25+9.50 1 168.86+36.09 14.33+0.53 79.85+1.98" 5.63+0.23"
T2 446.12+13.81 1 147.39+49.70 14.02+0.73" 83.31%1.17° 5.94+0.25"
T4 447.10+10.37 1118.89+31.57 13.43+0.44 84.19+0.96° 6.2620.13
PfH 0.411 0.136 0.038 0.025 0.13
RO 171.82+5.63 827.72+13.31" 21.86+0.46" 65.60+1.05 3.01+0.11%
R1 173.49+9.51 810.22+38.65° 21.2241.22° 66.91x1.21 3.15+0.08"
R2 172.27£11.62 853.29+26.63" 22.7020.55" 67.05+1.38 2.96=0.11"
R4 177.09£10.06 849.91+32.59" 22.411.21% 67.34+1.32 3.0020.02*
Py 0.409 0.004 0.003 0.158 0.115

T LR RS FRER R 22 5 2 2% (P<0.05)
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B H R & AR E LA B 2 22 7 (P>0.05). H
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PRIE | LR Kbt 2 5 25 b VA 0 2 140 389 0 T e v 7
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P 5 H L 48 B4 7 29.23%+ 65.94% . 37.25% FlI
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Tab.3 The effects of Jerusalem artichoke stems and leaves on the

immune organ index of native and broiler chicken

GrH g A PP AN E BT
TO 2.60+0.04" 1.38+0.03" 1.53+0.13"
T1 2.97+0.01 2.02+0.13" 1.55+0.05"
T2 3.3620.37° 2.29+0.15" 2.10£0.15
T4 3.11+0.22% 1.64+0.15" 1.64+0.12"

PE 0.098 0.007 0.024
RO 1.95+0.10° 2.22+0.16 1.54+0.45
R1 2.35+0.07" 2.71+0.28 1.40+0.08
R2 2.64+0.06° 2.77+0.12 1.95+0.07
R4 2.36+0.07" 2.74+0.20 1.830.04

P{A 0.004 0.121 0.221

U+ PR RS R OR % 5 53 (P<0.05)
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FR) e e RO I e 1
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KSR, S5XFRA M, £X8305 24 T-A0C.
GSH RAEAE B 2 5 (P>0.05) ,SOD MDA 177 & 3%
72 7 (P<0.05) o SN 4% % =% 25 I & A8 X i
B T-AOC.GSH 2 51 14.46%.7.42% , MDA [#1I%
43.58% . 3 F ZE 0 XY I3 48 b 1 R o B
T-AOC.GSH MDA 17 1£ & % % 5 (P<0.05) , SOD A
E1E 1B 3 22 5 (P>0.05) , ¥ N 2% 5§ 4 25 M- f T
AOC.GSH #2751 94.25%6.51% , MDA &11% 70.68% .
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Tab.4 Effects of Jerusalem artichoke stems and leaves

on serum immunoglobulin content in

native and broiler chicken A o/,
Wil IgA IgG IgM
TO 1.84+0.08" 63.67+0.93" 0.48+0.02"
T1 1.88+0.08" 66.29+1.25" 0.52+0.03"
T2 2.7740.19* 68.62+1.12° 0.70+0.05"
T4 2.45+0.33 63.9021.85" 0.66+0.02°
PAE 0.024 0.057 0.006
RO 1.73+0.11° 60.52+1.46" 0.57+0.05"
R1 2.26+0.19" 62.76+0.59" 0.55+0.03"
R2 3.24+0.28" 67.32+2.20° 0.76+0.01°
R4 2.49+0.11" 56.110.71° 0.62+0.08"
P{E 0.006 0.006 0.046

W LA RVNG T REROR ZE 5 2 35 (P<0.05)

RS FFEMWNLBIABMFRENEENHFMm
Tab.5 Effects of Jerusalem artichoke stems and leaves on serum

antioxidant capacity of native and broiler chicken

D SH, MDA
R T-A0C (US-?nL/") (ML.L-I) mmol.L/-‘)
TO  1.59+0.36  156.21+3.04°  23.30+2.96  5.69+0.56"
T1 1.560.04  136.37+5.99"  22.69+1.39  3.32+0.39"
T2  1.70+0.16  155.81+0.49" 24.78+540  3.7220.22
T4  1.82+0.01  142.34+6.15" 25.03:0.52  3.21x0.19
P{E 0.599 0.027 0.854 0.008
RO 0.87+0.23"  154.28+5.13"  49.32+4.18"  3.82+0.06"
R1  0.88+0.01" 148.36+4.01® 51.29+1.04"  1.79+0.06"
R2  1.69+0.01°  151.18+3.39"  52.53+1.05"  1.1220.04°
R4 1.4620.01°  137.74+4.05"  40.94+0.35"  1.26+0.37™
P{A 0.004 0.060 0.021 <0.001

W LA E/NG T REROR 22 5 2 35 (P<0.05)
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Tab.6  The effects of Jerusalem artichoke stems and leaves on amino acid content in native and broiler chicken A2 /100 g
4135 : PR : : A
REEM  wEM AEM WA MER  OWEW WA R mEm  ERUR
TO 210019 072005 3.53:027  1.09+0.01" 1.70:0.08  1.71:0.09  1.02¢0.06  1.17+0.09  0.97+0.08  14.02+0.74
TI  223:0.07 0732001  3.700.11 127+0.01° 1.78:0.06  1.74:0.05  1.09:0.03  1.10£0.02  0.940.03 14.58+0.33
T2 215001 072001 3.56:0.02 0.98:0.03° 1.67+0.02  1.70:0.01  0.99+0.02  1.04+0.02  0.92+0.01 13.70+0.14
T4 2.17+0.04  0.68+0.03  3.60:0.05 1.34+0.05° 1.78:0.01  1.72+0.03  1.06x0.03  1.17+0.05  0.87+0.01 14.39:0.11
P 0.705 0.581 0.698 <0.01 0.171 0.845 0.168 0.119 0.233 0.296
RO 1924006 0.72+0.01" 3.39+0.13  0.70+0.04  1.57+0.03 1.49+0.06" 0.780.02" 1.01:0.04  0.84=0.01 12.45:0.01
Rl 1.95+0.15 0.70£0.02" 3.32+0.11  0.89+0.07  1.55:0.09 1.51+0.03" 0.87+0.04" 0.94+0.08  0.87+0.01  12.60+0.94
R2  2.07:0.01 0.76:0.01° 3.46:0.03  0.91x0.06 1.63:0.01  1.64x0.01° 0.84=0.01" 1.04:0.08  0.890.07 13.240.11
R4 203003  0.68+0.01° 3.36:0.03 1.14+0.03  1.61:0.03 1.59:0.01" 098+0.10° 0.98+0.03  0.89+0.01 13.25:0.21
Pl 0397 0.01 0.507 0.505 0.559 0.038 0.115 0.531 0.602 0341
AR A 7 N — N
UL p— - __ UWREW  REEM e pamm
TR SR BRAM  SerAm SEm RNEm BER B
TO  0.85:0.06 1.07+0.12  0.63:0.08  1.08x0.09  1.87+0.15  1.18+0.11  2.19+0.18  8.90+0.79  10.22+0.54 22.92+1.53
TI 0934002  1.20+0.03  0.72:0.03  1.15¢0.03  1.97+0.06  1.25:0.02 2.28+0.08 9.51+027 10.55+0.31 24.08+0.60
T2 0.87+0.02 111001  0.68:0.01  1.13x0.01  1.90:0.02  1.21:0.02  223:0.02  9.15:0.11  10.10£0.08 22.85:0.25
T4 0.88:0.03  1.18+0.03  0.70:0.02  1.12+0.03  1.90+0.04  1.20:0.03  221x0.05 9.19+0.23 10.44+0.08 23.58+0.35
Pl 0413 0317 0.366 0.636 0.727 0.669 0.809 0.62 0.54 0.498
RO 091:0.07 0.98+0.10  0.56x0.03' 0.99+0.02  1.83:0.09  1.14+0.01  2.01x0.07  8.42+0.06  9.39:0.21  20.87+0.08
Rl 0.86:0.03  1.01+0.09  0.59+0.04  1.01£0.05  1.79:0.04  1.11+0.04  2.03:0.09  839+0.41  9.27+042 20.98+1.35
R2  0.86:0.01  1.11x0.01  0.64x0.01  1.05:0.01  1.84:0.01  1.14+0.01  2.16x0.03  8.79+0.06  9.84+0.05 22.03+0.17
R4 0.85:0.00 1.09:0.01  0.6:0.03°  1.04+0.03  1.81:0.03  1.13+0.01  2.10:0.03  8.65:0.15  9.56x0.08 21.90+0.37
P 047 0392 0.156 03 0.811 0.611 0.22 0.355 0.239 0353

BRI R, AR L EIR B AR AR R R R HE R . ARG TR 22 5 52 (P<0.05) .
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Tab.7  The effect of Jerusalem artichoke stems and leaves on fatty acid content in native and broiler chicken iﬁi:mg/g
AL FNRR TR
AN wuRs  FEBE RERTER h— s TR = WilR A TIEIR o WRRIR
fizCl14:1 R C15:1 Cl6:1 WElR C20:1  FRC24:1 C18:1n9¢ Ml C20:2  C18:2n6c" €20:3 C18:3n3"
TO  0.20+0.03 1.63+0.05" 3.05+0.15 0.48+0.06  0.86+0.07  31.00+1.41 1.36+0.10"  17.85+0.64"™  7.09+0.86  0.38+0.03"
Tl  0.27+0.06 2.08+0.18" 3.39+0.31  0.62+0.17  0.83x0.10  35.70+2.54  0.34+0.01" 14.55+0.91" 6.21+1.00 0.830.16"
T2 0.22+0.01 1.52+0.11" 3.04+0.14  0.54+0.19  0.67+0.07  33.20+0.42  0.29+0.02" 19.60+1.98" 5.14x0.34  1.96+0.34"
T4 0.22+0.04  1.79+0.03"" 3.47+0.13 0.55+0.01 0.75+0.06 34.10+3.53 0.35+0.03"  15.40+0.71"  5.82+0.44  0.43+0.05"
PH 0.606 0.025 0.192 0.787 0.231 0.353 <0.001 0.04 0.193 0.003
RO  0.19+0.02 1.40+0.09" 5.47+0.18" 0.51+0.03 1.30+£0.00" 35.35+2.05"  0.42+0.00° 15.90+0.42" 3.94+0.34"  0.46+0.05
R1  0.15+0.00 1.39:0.01" 4.47+0.37" 0.58+0.07 0.79+0.02"  33.60+0.5°  0.43+0.01"° 16.50+£0.42" 4.44+0.19°  0.45+0.06
R2  0.15+0.03 0.68+0.02" 5.09+0.13"" 0.61+0.08  0.40+0.06° 41.00+1.98" 0.25+0.05" 13.65+0.35" 2.06+0.17"  0.46+0.00
R4 0.17+0.05 0.24+0.04° 5.34+0.20"  0.56+0.00  0.39+0.02° 39.20+1.13"" 0.25+0.05" 14.10£0.42" 2.43+0.44"  0.48+0.06
P 0.568 <0.001 0.048 0.421 <0.001 0.027 0.013 0.006 0.004 0.927
F RV W WRIEITRR  AMEFE AR 6PUFA/
2 5 —pEs N EEER - b s Biis S S0t ' Sl ~ H M n
I TS wEAm AR B T e wme pmu ISWREC a-3PURA
C13:0 Cl14:0 C16:0 C18:0 C21:0
TO  0.41£0.05* 0.51+0.05 22.70+1.27 11.60£0.28 0.92+0.14° 18.23+0.66" 36.14+0.86" 63.91x1.12 26.68+0.30" 46.45+2.10"
T1 0.66+0.06" 0.72+0.12  22.75+0.35 10.38+0.59 0.71x0.12"" 15.38+0.76" 35.21+0.54" 64.81+0.94 21.93+1.75" 18.04+4.59°
T2  0.43+0.07° 0.60+0.10 21.95+0.64 10.18+0.45 0.63+0.073" 21.56+2.32" 33.79+1.33" 66.18+2.27 26.98+1.96" 10.07+0.75°
T4 0.40£0.017" 0.58+0.043 24.10+1.55 11.30£0.99 0.76+0.03" 15.83+0.76" 37.14+0.59" 62.89+3.46 22.01+0.35" 36.06+2.75"
PIH 0.024 0.253 0.365 0.212 0.155 0.029 0.07 0.551 0.031 <0.001
RO 0.29+0.02" 0.49+0.09 24.40+0.85 8.96+1.02" 0.90+0.13" 16.36+0.37* 35.04+0.24 64.94+1.37" 20.72+0.71* 34.93+5.01
R1  0.32+0.05" 0.54+0.03 24.30+1.27 10.98+0.31* 0.97+£0.16* 16.95+0.36" 37.11+£0.78 62.81+0.26" 21.82+0.57" 36.87+5.94
R2  0.1620.02" 0.56+0.02 25.25+1.34 9.66+0.12" 0.53+0.10° 14.11+0.35" 36.17+1.33  64.36+2.05" 16.43+0.13" 29.55+0.94
R4  0.18+0.08" 0.54+0.00 25.45+0.07 9.61x0.97° 0.60+0.00" 14.58+0.48" 36.38+0.97 63.16+1.10" 17.26+0.01" 29.30+2.71
P 0.072 0.492 0.619 0.179 0.042 0.005 0.297 0.484 <0.001 0.304

W RENTR s LRSS RS T RER R 22 5 2 2% (P<0.05)

R S KA AR B % 22 7 (P<0.05) o 24 HR 3R 2%
A1 49 % 2 250, HAS P 1 n—6PUFA/n—-3PUFA 43 7]
BAAK 15.4% F116.22% . 2 *F 25NN 1%, IS
o 75 i T R4 1 3.61%

3 iFig
31 FEEMIEBIMABEKEEERNZI

5T BIAS R B A AS F) 7 57 Ry » OF oA
FOUEHI 4G T AN BB AL 82 AT Y 8 & 7R 5E , T RedR mish
PR AP PR RE o AT TT R I H R AN 250 T 32 ey
R RS R AR N I E ARG R
TN 15% %4 7F KA » W] IR 35 B 1 /N 8 9 5 10 A% 5L A 4
FHOT AN FRR AN 54 3 S B Qe B R 20 & )
ABG R ) wT $ v RIS ) 1 8 F RO B EE . At
W RG22 — 20 UNINAS T 25 AT B v S RTINS
HHEE, B0 b (HIE WIS 22 57, v e 4 T 25

HH R AR A (CPY AIAT (Ca) & g8 0, B 1 4Ry
J 38 P T AR R R AR 3E T AR T ARG ] T
BEF R, MGG T E A A .
32 HEFEEMXMEBIHABEERE.MFEEEK
EQfninEHeEnEm

o A8 BAE R L DI Re i) AR, HE E 1)
S INTE— e R ER MU B LR A I
T8 G R BR R R S S AL AR G KO I B AR
b s T-AOCGSH-PxSOD 7% 4 1] DL B 41 46 40 R 4t
SXiF A1 3K SR PR N K B A MDA T6] 432 26 B 448 Jf 453475 11
FEEENS hAn O B 50 R DL N6 0 vl £ s 2R XS 1)
6 J RO v TR fo R 48 B 4R 2, T R i TgA
TIgM F TgGH'> s 95 4= H R s 0 10% 75 2 46 25
3R E 7 IS o GSH-Px AT SOD & 1. AW 5t
R I [R5 o012 1 2 22 25 0 X | PRI R 11 G 9
B AR M %% BREE 1 (gA IgM A TgG) | IMLiE Bt
AL BE /1 (GSH-Px.SOD. T-AOC) B A . 52
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AT 90 25 S — 25, FL T BRI R 4 - 250 B S A 28
T3 1 21 A s 1 i Ak & W) S5 AR WD TR MR O, e AL
Z 58 BUME P2 PR S AR R
3.3 FHEFEMT T IBF0 P ABIG B KUK B2

ST TR SR X TR T K B LR R, R R
JUL DAY ) i JO R IRV 35 D) R D222 B R SR IR S R
XA HAR  NAR SRR H R . AR
WA 2R I N 1% (38 1 29% (RO, +
A | RIAGXG PR Hh o T R IR B R R R R TR
&R BN 6.85%. 3.23%. 5.06% A1 4.39%.
4.79%.5.56% , HJE R 0] g 5 45 F 22 h A K&
{10 B T A S8 PR AP I, oF 3 3 2 e 2EL IR SRR T
RE 23 77 A — 8 IS A 0%, (0 BARBLEI A 5 ik — 8
WA, s R 2 N TR S — IR M s B R Y, A
HIF 0 N2 35 25 1 S5 5 = X0 R0 PRI X o ) i TR 7
P A TR0 R 52 FRY B4 I, 356 B 38 PR SR i 2L A B
(18 FEE

JUL PRI g J T2 1 2EL RS0 RR o 28 2 T A O TR AN B
(1) B A A, () BT XS PRI XU R A A
e 25, AN R R R M S s RO B 3 T
Lo e Ab PUFA 75 U8 45 I 0 AR - G0 2 197 L T
B O ML 55 07 T R 3G AR . P n—6/n-3
EEAF , R DA R ARG O I 7B 05 1) i A 2R P AR 45
TR W0 1% F1 4% 1426 5 250, 1] BRI XS 11
PUFA, 2% F1 4% %G 5 250 1] FE AR I (1) PUFA . 25
R RN AR A ZE R — o FR R O X A ARG
R PR R ) T T IR

4 &g

AHIE FUAE FEAH KR HH s I 4 == 25 ] IR X
RIS, 73 H LR 4518 - (D2 3 12 iy XS R I XS ) 4 328
A E R E L S Bk A A 4 bR IS BA AL
A 11 (P<0.05) 5 @3t 38 1 P XS 3 i P rf (1) 2, Ik 1
EREEWA L ZE (P>0.05), M4 FEHRINE AN
1% , =38 JF 05 75 R FE TR « 0 75 036 0 A e S L R
TR R 2% I, RS B AR D TR AR VL TR
TR R A R S 3 R R Y B v s QS N A A 2R
J&i o XS I T i R R i R 22 ANV R
FR A n—6PUFA/n—3PUFA f£1E i 3 7 7 (P<0.05) ,
AT AW RRA 2 ANE Mg iR A& ER
(P<0.05) ; D% 2t B A 7 BUR PR F 1A 9R -
S0 PRIXS 19 7
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