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TE:  IHEIIREEER SR (NCCE) X XA 7= M fE BB 52 HERE | e 2 B R4 M e e 78 4m K i i 9t
ALK, AGRIREE 240 H 1 HIRAEEE AA PTXS, BENLS S 4 A, A 3 AMEE A ER 20 B,
o AR ZE A M At RS e T 4l T4 T 20 0 7 e el HRR R 80 100 mg/kg 500 mg/kg 900 mg/kg A NCCE, i
550 35 d, Z5ER R, R T4 RE D 5L = PO J5 0T H 8 i AR AL AL R i S 3 A R 76 T, S R A
HE R 10 TIT 2L F S 25 596 1 PR X8 a3 s 3 T A I 400 e S 5 v PRI XSS 0 E 4 ORI R 5 55 30 T 41 T
MG 1eG &5 025 TR R 4 1M MA C3 &8 WS TX I, iR | HAMA c4 58 g S TX
HES TR T2 1 75 48 SR AL P i AL I ( SOD ) 16 P 8 3 v T % R, IR B0 4% 2R v B P AL RE T (T-AOC) R4 B H ik
i A A ( GSH-Px) TEPEY R 0 BRI A i 77 B (MDA) S & P TXE 8, o7 UL, H AR A 3 i — 2 K 1)
NCCE X XS 7= R M BE S RE T e Kbt AL RE 13 — @ AR T, For L) 500 mg/ kg R INESCR fefd:

IR AEEEREAEIERY (NCCE) ; XS, g, Higibuife
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Influence of non-heading Chinese cabbage extracts ( NCCE) on the immu-
nity and antioxidative capacity of broilers
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Abstract: To investigate the effects of non-heading Chinese cabbage extracts (NCCE) on growth performance,
slaughter performance ,immune functions and antioxidant levels in broilers,240 one day-aged AA broilers were randomly di-
vided into four groups including one control group and three trial groups,3 repetition treatments per group with 20 chickens
each.Trial groups were treated with basal diet per killogramme added with 100 mg (group I ), 500 mg (group II ),and
900 mg (group ') of NCCE,respectively.Experimental period was 35 d.The results showed that daily weight gain and the
feed conversion efficiency from 21st to 35th day were significantly boosted and the abdominal fat rate was significantly de-
creased in trial group II.The dressing percentage was significantly increased in trial group Ill.Bursa index and thymus index

were significantly improved in trial groups I and IIl.The content

7S H 87 :2015-07-21 of serum immunoglobulin G were significantly increased in trial
HETE AREE BT E A0 H (2012N0020) ; HHEE HE groups | and II.The content of serum immunoglobulin M and
JT A K30 H (JA12320) 5 B SRR 22 5L 4 15 B Wi serum complement 3 were significantly increased in trial group
H (LG2014014) , Il. The content of serum complement 4 was significantly
EZEB N DA (1978-) , & fWd s A, W4, Bl 2R, £ increased in trial group I .The activity of SOD was significantly
TENTRIG L) B A SRS SR Y, (E-mail) m_ increased in trial group Il .The content of T-AOC and the activity

jingfan@ 163.com of GSH-Px in every trial group were higher than those in control.
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The content of MDA in every trial group was lower than those in control. The study suggested that NCCE supplementation

could improve the growth performance,immune functions and antioxidant levels of broilers and the best effect was found in

500 mg/kg NCCE addition group.
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T T M AT A5 A 2 A RS IR TS R A . AN i
AR FOAR PSS IS W) B A9 B A 45 3k S B )
(NCCE) , iz FHERE AR 52 H XS A 7= P E
JESAVERE SREA B AR B LN SRR A S L DA
BRI, B FEER T NCCE XF AA A X9 9325 Ty
RE ML AL TN BEAIRZNE , i NCCE 8 I 730 76 Y 38 A=
7 LR BRI 2%

IR

1.1 RIesr At

[ —H R Af AT 1 H % AA AT 240
LW HRE(Jes) A,

ANEEBR 3SR IN T H A 2 B AR AR R
AR SR 2 A 30 d J5 HEAT R, R &0 I L 5
AL JE R IR A TR R, S B VR UR T Ry it
60 Hifi, #REL 100 g K, H 75% 19 £ B 500 ml #
FAEEI 35 min, FREATIREEI 3 h 5, uE A E
BULEHRAE LR, A0 2 IRINIEI, &ERs 78 Rk
R T R ANEEER PSR 2 . HLER Y 25
TR A5 BK B, e A 500 ml 43 =k, H

non-heading Chinese cabbage extract (NCCE) ;broiler ;immunity ; antioxidative capacity

FIRT TR CBRHEI 4 K, B I AR, e 78 & ik
AR5 SR UR TR R B, B A4k 1 S 4 B
YI(NCCE) , F= 241 43 o B FN 22 13 248 4 A W 3% P
Pt K HCE T 4 C UK AR AR
1.2 G ALIBSRFER

RIS AL 4 41, B4 3 A ER ) E
5220 PRI 35 d,4 AT IR A —2 YR
U7, H R E KK, 45 24 h OGHE . YRR
TN EEAT H O (EOK-TOMIAY) | LI 2 B NRC 1994
(FEBWEFRTELRY Tl B AR RS F: K7L
1, 5 T 41, M4 M4 o0 ) A L ab H O s
i 100 mg/kg . 500 mg/kg 900 mg/kg ) NCCE, f%
R GRS A T S e

®1 EMBARERREFRKFE

Table 1 Composition and nutrient levels of basal diets

% 1~21d 22~35d| BEFAKF 1~21d 22~354d
EAK(%) 56.46 63.04 ||/K43(%) 1270 12.80
THI(%) 12.08 1.29 |HEHRT 21.00  19.50
FORIE P8 7.92 9.41 (%)

(%) KRG (%)  3.60  4.70
FEHI(% ) 7.43 8.42 |45(%) 0.95 0.87
WK (%) 6.93 3.96 |[ARWBE(%) 035 0.28
WAL KT (%)  5.05 10.10 |/fCiRE 12.34 1291
¥ (%) 1.52 1.61 (MVke )

BRAS (%) 118 0.74

TR (%) 0.33 0.39

HEMR (%) 0.08 0.03

TR (%) 0.02 0.02

TRk 1. 00 1.00

1 kg FIRRHE 4k 60. 00 mg, 4 7.50 mg, £¥ 65. 00 mg, 4 110. 00 mg, fill
1.10 mg, fif§ 0.40 mg, FT 1 lc#¥ 30. 00 mg, V,, 4 500 1U,V,, 1000 1U,
Vi 1.30 mg, Vi 2.20 mg, Vi 10.00 mg, Vi 10.0 mg, S b5
400. 00 mg,VBS 50. 00 mg,VB() 4.00 mg, Vy 0.04 mg,VBH 1.00 mg,
VBIZI. 01 mg,

1.3 MEBRREN T %

1.3.1 A= waeegnl e HRFER 21,35 HiR
BF B2 XS AR 2 IE AR T i, et A kbR T
KRBT ARG SR L
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132 BFEMHEERLEBZERLGNT HNIGHE
35 H WA, g 41 Fifi BL 35k HOAA 0T £ A O A9 { R A 9
P, RRANE 12 h, FREUR R EMSNEGE , 51 5
DN B A Joi | 4 v Jt IO i | M O R B SR
RE™ BN R |k EC A B ML, 530 s B I - D 4 i
TG AR TR, TR e e TR A, S A B L
(g/kg)= A E /IR,
1.3.3 fiFdkfmiMe C3.C4 $9ml 2 PIIYAE 35
H S, g 28 B AT 1E B ST St AR T 1) XS 9 3,
J225E 12 h, ORI, 3 000 r/min B0 10 min, B
75 2R FH A2 Ll 2 I e B A TG 1M IgA K AMA
C3 . C4 , i SRR UL A 47305 B0 )
W R AR A RAE]
1.3.4 SiEREALKFHME MG SOD iR
FHE W28 S8 Ak 4 T 325 I 4, T-AOC R T Lb €8 325 U
FE , GSH-Prx SR AR A B8 TP IR VA I 5 , MDA
B R R L L ZBRVE (TBA) MAE . 850 &4
B A A PR A ]
1.4 HELEBSSitoH

K JH SPSS 19.0 # A One-way ANOVA Jy 32 #f
TG0, R LSD 2 H A,

2 ER 55

2.1 AEBREXRIY (NCCE) X B 38 4 7= 14 8
Eap=Al

FH & 2 AT, 7E R XS IR SR AT (0~ 21 d) , 453k
B 20 S50k BR 100 H 3 it 5ok L 22 S R 1 2
EAERFREM(22~35 d) , &R 5 XA, B
WA i e, b R T 4URNR S I 4140t
WP R TR T 4. 929% F1 7. 88% , 3K 3| b 1k 2 K
-, 3R e A R 4 5 0 B B R PR E A
TR, Hod 8 T 4 5 % BRAH L, R FE R AR T
9.92% , ik B b E 2= K-,
2.2 NCCE 1 98 3= 1% 58 B9 3 M

% 3 0, A0 4 5 0T BEAH EL PR RS 3 o
g esitn i 1 4l Ak g 10 4i % B 4 31l 384
T 3.23%H1 4. 48% , ik 3| i 2 FOK P K6
20 55X REAR LY, ARG I R S R 1A BT R I (R3S A
835 2R IR 2 5 0 BEAH e, A 1) 4 Jhe S 3505 T
Haom, Hodp 380 T4 e X BRI T 3. 59% , i5 3] i
FME22 KT £ A 5 % BEAR LL , RIS B BB G
YIAE T, B 1 41 50 12 A 121 5 6) 1E

9 % 18.26% .21. 58% F1 23. 65% , ik 5] i 1k
2K

%2 NCCE 3435 H 3 52 f i bb B9 32
Table 2 Effects of NCCE on the growth performance and feed con-

version of broilers

BHA LE
22~35d

F i (g)
22~35d

451

0~21d 0~21d

payiizl 42.63+0.27a 62.73 £ 0.87¢c  1.72 £ 0.03a 2.52 + 0.21a
RIS T 2H 41.54 +0.31a 65.82+ 1.09ab  1.68 +0.04a 2.38 + 0.17ab
IRI 12 42.19 £ 0.48a 67.67 +0.68a  1.70 = 0.05a 2.27 + 0.05b

M4 41.77 + 0.09a 64.06 = 1.56be  1.65 + 0.02a 2.36 + 0.13ab

X HE L BEA H RS e T 41 . Bl H R+ 100 mg/kg NCCE; 350 1T 41 .
FLAil H AR +500 me/kg NCCE ; 55 T4 . 3L H #+900 mg/kg NCCE,
75 B30 I AN ) /N SRR Ak B B) 22 57435 0.05 357K

%3 NCCE A8 EE MR Mm
Table 3 Effects of NCCE on slaughter performance of broilers

4151 Wi (g)  BER(%) PEE(%) BEE(%)

XM 1762.0+15.6¢c 89.33 £ 1.25a 69.92 +2.34b 2.41 +0.38a
X% T #H1 819.0 + 21.4ab 91.02 + 0.93a 71.04 + 3.02ab 1.97 + 0.19b
K M 41 841.0 + 30.6a 90.95 = 0.79a 71.88 = 2.57ab 1.89 = 0.22h
IKI M4 785.0 £ 9.9be  89.74 + 1.02a 72.43 = 3.10a  1.84 = 0.45b

Ko HE L LA HORE U T 4. Bl H MR+ 100 mg/kg NCCE; 35 T 41 .
il HHE+500 me/kg NCCE ;305 T4 . A H #+900 mg/kg NCCE,
RSB 5 AN ) /NG B R AL 3R] 25 523K 0.05 & /KF,

2.3 NCCE 3B RERERHMNZMm

P 4 a0, s T A1 40 555 BRAH E
PRI XS (14 LU 8 5 A5 o B n ARS8 oAS 3 5 45408
41550 REAH LE 75 IR R 5008 1o 2 ; 4000 4
X HECRL B, B A A 3 3, e rbaes 11 4 A
TR -5 0 FEAH 25 5 %
2.4 NCCE 33 B35 I 5 & 5 ¥R 8 52 0

S UL, SXT A, o5 T 4 m I
H I RE AN [ 72 B b B2 PR RS Il A e g KT
H il il 1¢G % & 43 0l $2 % 49.9% (P<0.05)
1 63.8% (P<0.05) ; Il IgM % & 43 5l 2 &
21.0% (P>0.05) 1 68.0% (P<0.05); Ifil i
IgA S 427 6.4% (P>0.05)H10.4% (P>
0.05) ; ML #h A& C3 & &t 40 5l 82 % 0.2% (P>
0.05) 1 38.7% (P<0.05) ;i85 1 41 1M 1 #h 14
C4 FHILX IR E 27.2% (P<0.05) , {HiX K
I1 21 Fn U3 T4 9 7 i 2 T R 3 9 ok, il
M4 A9 I 1gG  IgM FIEMA C3 552 T i
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HEXTR LR EEES
% 4 NCCE X ABREREIRHMZIE

Table 4 Effect of NCCE on immune organ index of broilers

205 R+ BICH R Jig A 2
XiF 1 1.23 £ 0.43a 1.13 £ 0.52b 1.58 + 0.73b
W T4 1.48 + 0.29a 2.11+0.71a 2.21 £ 1.19ab
g T4 1.56 + 0.64a 2.31+0.6la 2.88 + 1.24a
R M2 1.17+0.77a 1.98 + 0.49a 2.79 + 1.19a

X HR A RS 3R0 T 4. 364k H AR+ 100 mg/kg NCCE; 056 1T 41 .
Al H AL +500 mg/kg NCCE ; 356 I 41 . FE Atk H AL+900 mg/kg NCCE
[FIZNER 5 AN RING SRR AR BRI 25 55K 0.05 18 K-,

%5 NCCE 3 W8 MiEREKkERRME C3.C4 MM

2.5 NCCE 338 miEmRaEKFrRm

2 6 7] LIAE t, XA MG SOD 3 M ik
R, R8T gk R8T 2 fc i, i 11 2H Lb X BR
PEE 18.4% (P<0.05) ,%F B8 3058 T 2 A I 41
() SOD 1% V£ TG . 35 25 575 L3 T-AOC 367 1T 4l fx
o, X A, 0 T2 HE X BRI T 21, 2% (P<
0.05), ¥l NCCE & il g 4 | 22 7 A o 2 (P>
0.05) ; A NCCE #5105 41 IfL 7 GSH-Px 3% PE 34
TXFHE (P>0.05) , HoAi s T 4 f v, Lot B &
2. 6% (P>0.05) ;25 I0 2 A M7 MDA 5 = 3#41IK
TR B REES,

Table 5 Effects of NCCE on immunoglobulins, complements C3 and C4 in broilers sera

1 ﬁaiﬁ“{ﬂ%ﬁ G IR M GIEERIE T A MA €3 AME C4
(1gG,g /L) (IgM,g /L) (IgA,g /L) (g/L) (/L)
it IR 1.372 + 0.239¢ 0.713 + 0.124b 0.792 + 0.033a 1.713 £ 0.472b 0.372 £ 0.053b
14l 2.056 = 0.328b 0.863 + 0.061b 0.843 = 0.046a 1.717 £ 0.319h 0.473 = 0.128a
R 141 2.247 + 0.337a 1.198 = 0.295a 0.795 + 0.018a 2.376 + 0.421a 0.294 = 0.118c¢
R M4 1.203 +0.215 ¢ 0.931 + 0.147b 0.697 = 0.008a 1.964 + 0.577h 0.225 % 0.011c
Xf RE BL R IR88 T 41 . ZEAH H HE+100 mg/kg NCCE ;056 I 41 . B H #2+500 mg/kg NCCE ;i3 I 41 . JL Atk H #R+900 me/kg NCCE, [F]%1]

Bl 5 AN R/ INE R R AL B E] 22 535 0.05 R #E K,

% 6 NCCE 3t A8 M FHR S 4k FH 200

Table 6 Effects of NCCE on antioxidant levels in broilers sera

1 ﬁ%m%}z{mﬂ RHUALLAEN /\D’HJ[E H A AL P it [Z5p—
(SOD,U /ml) (T-AOC ,U /ml) ( GSH-Px , umol /L) (MDA, nmol /ml)
it IR 151.12 £ 9.17h 19.35 = 1.04b 296.53 + 9.53a 5.66 + 0.65a
W 141 160.32 + 9.33b 22.21+0.93a 297.39 + 8.46a 5.01 + 1.05a
g 4 178.91 = 8.78a 23.46+ 1.11a 304.12 + 10.14a 4.53+0.78a
0 41 169.11 = 8.64ab 22.36 + 1.25a 299.77 + 12.36a 4.69 + 1.03a

XF RE BE R 3088 T 41 . ZL A H HE+100 mg/kg NCCE ;33056 I 41 . JL A H HE+500 mg/kg NCCE ;5% M 41 . JL Atk H KR +900 mg/kg NCCE, [F]%1]

Bl 5 AN R/ ING FREFR R AL B E] 22 535 0.05 R #FH K,

3 11 i

3.1 NCCE 3t 384 =4 sEFn B =M B HI M
RIGEE LI 500 me/kg (9 NCCE fE i 3
1o AR I 300 3 o AR R AR S R A
X TG i, ARG IR AR A . 250 X JA 1L
PRI 1) J& S R AT BTG N, 4 i R A BTG I (P <
0.05), AL NCCE X} A XS it 7= N M RE EL A R

PEHEVE T, HoWLHI AT fE 5 NCCE HoA 1Y 12 E 2
AT G, NCCE % A 31 Je 2 25 55 0% 1 4 o,
Afolabi BIFFT 45 50T S W, B TR 265 49 ok A A 48 e 72 7
B B B0, X A B VE T 5 Yakubu 257
RG5O TN 0. 08% [ T FAERHE M) 7 22 4
PRI ( TR G B S 22 B2 50 ) XF AA RS
BA—E e RAER X S0 i 25 A2 0,
A DL NCCE J& , AT RE 7 A XS 1) B R A5 21 1 )
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v, R B R TR SR AT AR R ORT ARG Y A K
A,
3.2 NCCE »t 8 & E s RIS NE

G ES H RS A AR T e Dife iy 414,
2 T CEL 4 LR Al e e A0 B k2 Ak BB R A
TBERIE T S Sh A HLAR G 92 ) BE 1Y) 5k 55
HRERENETABERIINCR, AL ER
B, IR 20 5 ) A HE RB R S e B R A, X U
NCCE AT DA R = XS S e 28 B B R &, T 42
1o B BE A B OFR B, e A LA Y S s T R
Pattanaik 251 HE , 7 A ) 25 B 2 W o, vl e
P15 A X £ 3 28 BT T8 B, Fasscas &1 WIE F
Yy Z2 B v G0 IE /N BRI G 2 400 /0 SRR BT A kg
BRI, PO AN EEER (s R EY v DU
PERSE R  IMEI LA a3 S AR

o BR AR TR P TIARE Sge , B P
R B 1 0T, 2 i Sk 3 ) A ML AR B0 58 Ty e 1Y) T 4
B ARG 4 R, 106 4L A XS Il TG
IgM IgA JAMA €3 C4 K F-HBA — 5 (45 5 , Milos
AU 3 R T R R X /0N B S 8 A A AT i )
SN, R IR v ] AT A2 1K A 1 AR ) 3
% ;Sato FHEE S EEIEE Rt S 2 W A
HH S ) 3 SR AR XS S g DD RE VR FH . NCCE 1 i 3548
150 PR RS I 97 G BRI 1 DT (S ML AR 928
K, AR S A R A IF oK WoR i 3
(A2 1 P 253 R AR A R 4, 3 1T B 55 ML X
NCCE FY3 b A
3.3 NCCE 3 A8 miERELEE M

SOD .GSH-Px J2 B A Z Hif bk H,0, 1) £ 2
Yt v SOD (GSH-Px 1% 184 L 1 5h#y
APUATE R A AR RE ), HE PR 8 R T30
PP RE S RN NCCE 7F—E 128 kw1
MLEH SOD (GSH-Px 3% 71, W] fEJ& T & A Bl Al
ST 2 A M 3 PR W I BEL AR o AR T B
T-AOC W] J WL I3 HT AL R G RE G O, A I K 45
REW HR A MW T-A0C 5 Ve 35w T4
HE BRI NCCE B2 25 R X 103 1 B b S fk e
J1o H2EFEX NCCE #EAT RSN A A5, & 3L
Z Wy A AR 5 T A AR T At v A A
RAFEEEEMPIFEAMER T . MDA & & 0] 5 L i
Jig i S R B B AL ST 4 A R 2, A
6 A6 2 A XS I3 MDA A5 4 T R 3

A figfE NCCE ZM it ALl s AJEIN R G i 1
I3 R B PR TG PR SR
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