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Effects of Curcumin on the Antioxidant Properties in the Blood and Tissues of Roman Laying Hens
LI Guang-hui, ZHONG Xiu-ling, Aamir Nawab et al
524008)

Abstract [ Objective] To discuss the effects of adding different doses of curcumin in the diet on the antioxidant properties in the blood and
tissues of Roman laying hens. [ Method] 25-week-old 288 healthy pink-shell Roman laying hens with similar production performance were se-
lected and divided into control group (CK) and five treatment groups (C1, C2, C3, C4 and C5). There were 4 repetitions in each group,

(School of Agriculture, Guangdong Ocean University, Zhanjiang, Guangdong

and there were 12 chicken in each repetition. The chicken were fed with the basal diet,and those in five treatment groups (C1, C2, C3, C4
and C5) were fed with basal diet + different doses (100, 150, 200, 250, 200 mg/kg) of curcumin. The effects of curcumin on the antioxi-
dant properties in the blood and tissues of Roman laying hens were analyzed. [ Result] As for antioxidant properties in the blood , adding differ-
ent doses of curcumin in each treatment group could enhance CAT activity during the experiment period( P<0. 05). The activity of GSH-Px in
C3, C4 and CS5 groups were significantly higher than that in CK group(P < 0.05), GSH-Px activity in C5 group was the highest. In late ex-
periment period, GSH-Px activity in each treatment group was significantly improved (P < 0.05). MDA content in each treatment group was
significantly lower than that in CK group (P < 0.05). SOD activity in each treatment group was significantly higher than that in CK group
(P < 0.05) and that in C4 group was the highest. As for antioxidant properties in the tissues, SOD activity and total antioxidant capacity
(T-AOC) in the liver in C3 group were significantly improved during the experiment period. MDA content in the liver in C2 group was the
lowest. SOD activity in the heart in each treatment group was significantly improved (P < 0.05) and SOD activity in C4 group was the high-
est. T-AOC in the heart in C3 group was the highest. MDA content in the heart in C4 group was the lowest. SOD activity in the lung in C3 and
C4 groups were significantly increased (P < 0.05). Compared with CK group, GSH-Px activity in the lung in each treatment group were sig-
nificantly increased (P < 0.05) and that in C3 group was the highest. [ Conclusion] Curcumin could improve the activities of antioxidant en-
zymes (CAT, SOD and GSH-Px). Different doses of curcumin could improve the antioxidant properties of laying hens. The antioxidant effect
of adding 200 mg/kg curcumin in the basal diet was better.
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Table 1 Experimental grouping design

205 %465 H

Group Abbreviation Diet

X HEZH Control group CK Rl R
AbFRZH@ Treatment group (D C1 LA H AR +100 me/ kg ZEHE &
AbFEZH (D) Treatment group @ c2 LAl H AR +150 me/kg ZHE R

KEFEZH@) Treatment group @) C3
AbFEZH (@ Treatment group @ C4
AbFEZH(B) Treatment group (5) C5

Fefilh HHR+200 mg/kg ZZ R
JLRH H AR +250 mg/ kg ZEHHE
SRl H H+300 mg/ kg ZEER

ZHEEY 2% & H F A MR/ § (LOHMANN TIER-
ZUCHT GmbH, Germany ) $& it 1l Bl Fbnifis, 45 & (P AR A
BN AT M AR E——RG 1] S bR HE (NY/T 33—2004) )
ARY M SERR RO, A AT R A oK - SR A LR H AR
22 i,

£2 EMBAROARNERKE(RFERM)

Table 2 The composition and nutritional levels of basal diet( air dry

basis)
ikt HIMEEH | g s frlit
Materials roportion Nutritional components Content
% p

Fk Corn 61.0 fRitfE Metabolizable 11.42
M1 Soybean meal 22.0 energy//MJ/kg

%k iz Wheat bran 2.0 T Crude protein//% 18.17
fa§y Fish meal 4.5 45 Ca//% 3.73
L% Stone powder 9.0 B Total P//% 0.64
IR A4S CaHPO4 1.0 EZ IR Methionine//% 0.31
A3 Salt 0.2 W42 Cystine//% 0.27
PR} Premix 0.3 #1248 Lysine//% 0.97

T R A T3 HARIEME V, 9 000 IU V), 2 500 TU\Vy; 20 TU .V,
1212 pg, Vg 2.4 mg; 6K Mn 100 mg.Zn 60 mg.Fe 25 mg,Cu
5 mg.Co 0.1 mg.Se(N,Se0; - 5H,0)0.2 mg I(KI)0.5 mg, FRIC
BRESD, A (E S S E
Note : The premix provided per kg of diet; V, 9 000 IU,V,, 2 500 IU, V
20 IU,Vy 1 212 pg, Vi 2.4 mg,Mn 100 mg,Zn 60 mg,Fe 25 mg,
Cu 5 mg,Co 0.1 mg,Se(N,Se0; - SH,0)0.2 mg,I (KI)O0.5 mg;
All the data were measured values except metabolizable energy.

1.2.2 FFREH, REEGEIE T RBTERFhYE
B, R =20 55, A8 3 A0S, 4K 08:00 F1 18:00 4%
Bk Lk, A RYOKFERE,18:00 TR E MGG, R
FH A SRIEHRFN N TAMEES A 10575 88 I ) H R
16 h(05:00—21:00) , Y6 HRIR B h 10~ 15 Ix, i 558 5 =5
W SRR ALY, SRS SR AL T (25 1)C
FEAE 60% ~ 80% , 1RIFEIAL K 8 Ji, T A 2 JAl, 25~ 26 J&]
5 1ERI 6 J],27 ~32 Ay, e e ¥ S R Lohmann Tier-
zucht GmbH ( Cuxhaven , Germany ) %% & ¥} 72 55 X bn i, I 45 &
TR 24 MR I IR A o
1.2.3 WS H S0k, A 3.6 JH24 K 07:00 RHALM
TN PRI 3 HXGSRAEPTEEIN 2 mL, 3550 R Il 5 mL, %
MATYU 12 h, =20 CTORAF . MBS bR 3818 4 A sh 5 4h
Sy VCEETH AR A T 5 o RIS HE 6 JE 25 o KA
T AL 3 XS B0 JF I AERE A 5 10% i 41 41
1%, =20 C R ORAF , UL D RE I TG 1 I
SAUARFRAR TN 8 MDA (g Bt 806 s B e e F8 4
f4E CATG AL &) (SOD (G EAL PG ) (GSH-Px (73 i
H S ALY ) T-AOC (EBLEILREST) o MM
S thy il R A ) T RIS TR, 4 T A i BRI
F G FH U A3 T o
1.2.4 BilEgeit 5001, X5 EdE T Excel 2010 #4447
SCAEIN SR SPSS 20. 0 Fil GraphPad Prism 5. 00 3K {43447
2K J7 220 K1 (One—way ANOVA) , HT4 AL PERER H] LSD i
725 53 B E ST, 3R F Duncan’ s J5 047 2 8 HEK,
GERPILL I bR R
2 #R545H
2.1 EEEWNFEBVMBRELERENZME
2,11 ZEEEEXTEA M CAT IEPEMRLm . 3 3 A1,
5% HRZ A H, 708U 10, 7 45 A 20 S 0 AS [ 5] 42 114
LR IYRE WP CAT (351 (P<0.05) . 45 3 J&, 44k
PR CAT WG PE2E 5 A K HTESS 6 il C4 41 CAT TE Pk fe i,
(A4 18] 22 57 A 5.3 (P>0.05)
2.1.2 ZEEEXEAG MK GSH-Px [EHEAEM ., 3 3 1l
S50 BRI L, 56 3 R C1.C2 41 GSH-Px {344
B EZERRE 2 (P>0.05) ;C3.C4 F1 C5 41 GSH-Px 7Pt
TATRAZ, H 225 10 3% (P<0.05) ,C5 41 GSH-Px & i =, 1H
AR [ 225 AR . 55 6 JA ISR 2 R A A B
Y1) GSH-Px 76 PEX o TR, H 255 18 3% (P<0.05) .
2.1.3  ZEEFEXTEAG MK MDA w52, 3k 3 nIAl,
% BRUUA L, TR AR [R) 370 8 9 28 3 R AL B4 MDA 5 03
I AR T X HRZE (P<0. 05) 5 55 6 JHl £ A FRAZH () MDA & it &
55 3 MR IEREREAIG . 7R3 AR, C5 41 MDA & iy
IS (H AL B (] 22 AN 35 (P>0.05)
2.1.4 LFEAFEM M SOD JEME R, 3 3 i,
S RBLIA LE, 55 3 JA 45 Ab B4 H AR A I AN [ 551 ek ) 22 o
FARE T SOD (s, Horp €5 41 SOD I P fe i, {H
SR E (P>0.05) 355 6 J8, IR INAS [ 71 i 22 9 R 1045
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REFRL] SOD G PR 255 T X IRZH (P<0.05) , Hivh C4 40 SOD i tkdmr , HA b B2 W] 25 AN i 2 (P>0.05)
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Table 3 The effects of curcumin on the antioxidant properties in the blood of Roman laying hens
a5 car NI GSH-Px Tt MDA it S0D Tt
Group activity//U/mL GSH-Px activity//U/mL MDA content//nmol/mL SOD activity//U/mL
3 A 6 J& 3 6 J# 3 J& 6 J& 3 /A 6 J&

CK 7.52+0.35 b 7.45+0.13 b 525.21£9.67b  544.73+£21.42b  11.55+0.34 a 12.54+0.38 a 469.23+35. 14 432.63+12.85 b
Cl1 8.18+0.23 a 8.56+0.47 a 552.70+18.07 ab 581.52+22.36 a 9.43+0.18 b 8.19+0.11 b 482.89+29. 55 519.40+24.60 a
C2 8.27+0.09 a 8.70+0.37 a 550. 17+30. 36 ab 578.31+21.56 a 9.30+0.28 b 8.24+0.21 b 501.97+28. 35 514.71£25.02 a
c3 8.25+0.08 a 8.75+0.30 a 577.40+9.84 a  584.19+29.83 a 9.40+0.40 b 7.94+0.10 b 504. 77+54. 60 533.12425.44 a
C4 8.29+0.30 a 8.97+0.30 a 582.01+40.23 a  590.22+12.36 a 9.10£0.15 b 7.98+0.29 b 495. 82+24.39 543.70+45.02 a
C5 8.28+0.15 a 8.84+0.27 a 584.90+5.78 a  580.43+8.67 a 9.09+0.41 b 7.92+0.30 b 507. 65+36. 21 532.05+38.12 a

T [FIFUARRNG FRER R 22 57 i 3% (P<0. 05)

Note ; Different small letters in the same column indicated significant differences( P<0.05)
2.2 EERINEBA[R NIRRT AOC A ARFFEEE S &, Horh C3 4 T-AOC fii H 22 5+ 12

2.2.1 BHEFEXEXGNFIEDTRANERER Itk 4 7T
R AR AR ], 2% A BHZH S XY SR AP Y SOD 5 44 55 %68
TRAUAR HE A AN TR R BE i g, o €3 41 SOD 3 P f i, H.

SXHARA 2257 8.5 (P<0. 05) ;5% RRALAH HE, #5 4k BRLZH S35
JIFIEFF CAT 3% PR 2447 AN ) A2 2 i v, {HL 22 S 2R 3 (P>
0.05) , Horp C4 41 CAT i Pk fie 5 5 45 4k B AL S X9 JIFHE T

#(P<0.05) . 55X HELH A LL , 4% 4k 2120 2239 AT i GSH - Px
EVERIA AR g  (H2E R A 35 (P>0..05) , Jirp €3
UEXGHTHE GSH-Px e . S0 IRALAH LE , 4% b BRAL 8
KT MDA & B AT A RIRR BEREAR , Horb €2 4EE RS T IE
MDA i ik H 22 5 8. 3% (P<0.05)
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Table 4 The effects of curcumin on the antioxidant properties in the liver of Roman laying hens

5 SOD &t CAT {% ¥k T-AOC GSH-Px {5k MDA & &

E, % SOD activity CAT activity U/ml GSH-Px activity MDA content
Froup U/mL U/mL m U/mL nmol/mL
CK 370.91+32.73 b 7.36=0.09 4.69+0.43 b 478.84+59. 24 12.67£1.53 a
c1 439.00+32.73 ab 7.63+0. 14 6.760.38 a 535.38+60. 48 10.89+1.39 ab
c2 389.09+33.33 b 7.48+0.38 5.22+0.96 ab 543.55+52. 14 9.67+0.53 b
c3 500. 00£69. 07 a 7.500. 20 7.33+0.64 a 574.20£67. 00 11.98+0. 05 ab
c4 454.55+66. 65 ab 7.72+0.27 6.47+0.92 ab 506. 09+24. 38 10.75+5. 17 ab
cs 407.27+41.30 ab 7.62+0.26 5.02+1.67 b 554.20+38.28 10.42+7. 66 ab

T [RFA RV NG R38R 22 57 .25 (P<0. 05)

Note ; Different small letters in the same column indicated significant differences( P<0.05)

2.2.2 LEFEXEXGCAESTRMAPERER R, thak S AT

A

ARG R] , - 4b PELE XSO E SOD I M 5 %) iR

1 C3 24 T-AOC

IRy Ho 22 5 .3 (P<0.05)

5 LA

LU, 2% Ak BREL SEAS O lE GSH-Px 5 4 45 21 A [ B2 EE 42 1

LA HE B A B A [ 7 B2 i o HL 22 5 (35 (P<0. 05) , Horp
C4 20 SOD V& P f 55 5 25 b BRZH A5 09 O JE v CAT 5 £ 3715
BRI RE By (H 22 S BN .25 (P>0.05) , Hor €3 2
1o s A AL FRZH ARG O Th T-AOC 175 S A [m] R i 42 vy ,

HESARE(P>0.05) ,H C3 41 GSH-Px {fi L& o
53t B4 AL, 440 B XG0 EH MDA & & 3478 A E R
BEREAR, Hidp C4 HEXG.O A MDA & E il HER B3
(P<0.05) .
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Table 5 The effects of curcumin on the antioxidant properties in the heart of Roman laying hens

D i AT i H-Px i/ MDA %5
f,ﬁilﬂp S?)(T)) ai:‘i\r/iély CiT ai:Ll'i\r/iély TJ/ArSf G(;]S-T—Px a(jt':ii%ly MDA C(jlill

U/mL U/mL U/mL nmol/mL
CK 330.91+£76.62 b 7.44+0.27 4.48+0.82 b 566.53+11.39 12.00+1.33 a
Cl 487.27+27.46 a 7.88+0. 20 6.81+0.44 ab 585.26+41. 15 11.78+1.26 a
Cc2 483.64+76.62 a 7.47+0.36 5.80+0.65 b 584.56+33. 83 11.4420.84 a
Cc3 483.64+16.67 a 7.92+0. 25 7.73+1.04 a 626. 81+88. 69 11.78+1.39 a
C4 543.64+42.99 a 7.72+0. 46 6.65+0.33 ab 586. 73+60. 65 8.11+0.77 b
C5 469.09+87.27 a 7.77+0. 14 6.12+0.58 b 586.74+51.92 9.89+1.95 ab

L : AR RYING FRER 22 53 L3 (P<0.05)

Note ; Different small letters in the same column indicated significant differences( P<0.05)
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2.2.3 LU FOENG MM DT AL PEBE AR, 3k 6 Al
L, R R (CK) AR L, 4 Ab B2 S XS it v i) SOD J 43
REIRREEE B 5, Foh C3.C4 41 SOD 37 1 i & 2 i (P<
0.05) . 5 CKAHLL, &AL BHZH SEXG i fIEh CAT 35 #4515 5
AFIRERESE R, (H 22 5 AN .35 (P>0. 05) , Hirf C4 41 CAT
W R . 5 CK AL, 45 40 3 41 25X fili e T-AOC #4715

FIAFRERES, Hp C4 41 T-A0C BB IS H AR =
(P>0.05) ., 5 CK AL, & AbFRL XSl GSH-Px 5% 21y
PRI B 42 i HL 22 57 38938 31 8 K (P<0. 05) , Horp
C3 2 GSH-Px ifthfiemi. 5 CKAHLL, 25 Ab#H4H FE 0 i v
MDA 55 5 354 A [ A% B B AT, b C3 21 A0 i i MDA
TR 22 AN B (P>0.05)
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Table 6 The effects of curcumin on the antioxidant properties in the lung of Roman laying hens

415 SOD it CAT i #E ToAOC GSH-Px {F MDA it
Group SOD activity CAT activity U/l GSH-Px activity MDA content
U/mL U/mL U/mL nmol/mL
CK 381.82+85.20 b 7.16+0.43 6. 15+0. 87 454.86+59.74 b 12.08+1. 53
C1 554.54£22.71 a 7.72+0. 46 7.22+1.02 662. 65+47.94 a 11. 67+0. 95
Cc2 421.82+41.30 b 7.75+0. 24 6.71+0. 35 661.33+53.83 a 11.25+1.30
C3 550.91+27.46 a 7.66+0. 41 7.56+0. 96 676.91+66.38 a 11.08+1.23
C4 544.24+42.34 a 8.22+0. 30 6.85+0. 56 651.04+58.68 a 11.50+1. 09
C5 436.36+39.33 b 8.10+0. 16 6. 81+0. 82 560. 50+89. 25 ab 11.17+0. 14

TE : [FISIARING FRERoR 28 57 B3 (P<0.05)

Note ; Different small letters in the same column indicated significant differences( P<0. 05)

3 it
3.1 EEENBGMBARMMENBMN LR
3, IR CK) AR H TR 28 2% RSP RS 5 280 1

WAL CAT H1 SOD f35 VE , M AL 4L 74 MDA %
i, 200 ~ 250 mg/kg 2B K W] B E S MR LA AL
CAT .SOD FI GSH-Px (35 4 , i 5 R 4 pbr AR, 25
S DRI, FOR PRI 5. 00 o/kg ZEHOMYBE 0 2 42
A H 1S EE (P<0. 05) , [R] A4 =5 4 1l 3 i SOD (CAT .GSH
—Px BT ARBR G P, AR T XS 100 h MDA & &, 5%
LS A — 5, Rukkumani 25" 38 HORL b 78 0 2% 5 2]
LIRS P R 47 8 AL B 7 A1 SOD  GSH-Px {1 355 1 , B A1E
MDA [, F8HR IR, 2685 K M B0 A0S P TT RE S 5%
AT S RS AT R % 9 TR R ST AL TR 45
TEHER T TR T Hp AT
3.2 EEEWEBARRAUEENEE Zl0ssEE
B, FRR R R 0 A () 3004 1 32 95 % 24 R B 35 4 5 SOD)
GSH-Px il CAT F i 1, &A% MDA fr i, %8 ZRHARA
H A LR TR, B PRI RE, A —E 2 8
ZX PR AL RS A 22 . HLIK N SOD (GSH-
Px il CAT B T B0 ] 432 S W LA B % 11 h S 1 fig
J3 MDA 5t 3B R W BT A 2 0 %R s
SRFW], LW BRI S LA RE ST, IR AL
fit. Nguyen %51 BFFe M1, 2525 £ HA MR OB AL AE S,
REMS A ROHIR A BRI 1A ik, KR RFSE R, 2w &
FLAT BT BN A ] p i BV P ol i P S B T T L
AR s A N2 S BT R RE T
4 #ig

KL H A8 0 ) 390 11 322 2 3% 34 R Al B4 126 S HLAA
PUAAALHLRERIFE T ZEBEXY HBL R 150~ 250 mg/kg 351
FT IR XS UK BB EAL RE T, BRI 200 mg/kg %8 %
AT HRASE A AR AR
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