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Antioxidant activities of polysaccharides from rhizomes of the herb
Curcuma phaeocadulis in vitro
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(1.College of life Science, Sichuan Agricultural University, Ya’an 625014, China;
2.Triticeae Research Institute, Sichuan Agricultural University, Wenjiang 611130, China)

Abstract: Water—soluble polysaccharides were obtained from rhizomes on roots of the herb Curcuma phaeocaulis
Valeton. In addition, the total contents of carbohydrate,uronic acid and protein of C. phaeocaulis polysaccharide
were measured by chemical methods,and the structural characteristic of CPP was detected by FT-IR spectra.
Furthermore, the antioxidant activities of CPP were evaluated on the basis of DPPH,hydroxyl radical, superoxide
anion radicals scavenging ability and reducing power in vitro. The results showed that the contents of
carbohydrate,uronic acid and protein were 56.13% ,8.65% and 4.53% ,respectively. The results showed that
the CPP possessing remarkable free radical scavenging activity and a good reducing power in vitro antioxidant
assay. The ICq, values of scavenging free radicals were 0.29,0.44,0.36mg/mL,respectively.
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Fig.3  Hydroxyl radical scavenging abilities of CPP and V.




W% SRt

@étﬂ%&l

YR IA B 1.0mg/mLI) , CPPX] « OH K35 B4 % 34 3] 4t
KAE86.13% , HICH{H 4 0.44mg/ml..

2.3.3 CPPX <O, IMNEKRIEH <O, BIZPI & T, X
A& F R, PETTEUR , H A AR SR A P R R
B R W i |84 N 11| S G = o 5 AT [ES 2 E 22 7 K
B4 W], CPPXY R4 B9 177 2 IRTE BRAE H , 7E1IG
WRBEJEHE N, CPPX B AR I 29 1 id BRAEH — BBk &
BEINTI S K o 7E1.0mg/mLE 1A 21 f K (83.33%) , T J&
W 5 AR 1C5fH 4 0.36mg/ml., 2 W] CPP E 47 & 5
1)« O T RS 14 o

100~
80

T 601

g 4ol ——Cpp

t@ _._V(‘.
20

0 T T T T T
0.00 0.25 0.50 0.75 1.00 1.25
W (mg/ml)

El4  CPPRIV I AU 1 A L )T R E 77
Fig.4 Superoxide anion radical scavenging abilities of CPP

and V.

234 CPPRIEILIRAET) PP LA L TE
P55 0 SR ) AFAEAT ELAR B SR, 348 5t B, Hia
A PEBE . ST, 7E /N T 1.0mg/m LA 5Tt 9K &
W, CPPIIE J5t ) B W BE I B i 550 s 4z
1.0mg/mLIN , TG RE 5 0.95; 23Kk B 9 1.25mg/mLI,
WG RESA .01 XT3 D66 REVR T 5, e T
1O, 00 &5 JE PRI AH o 1 Z2 500K, WA Rt — 20 4
INCPPFTRE R BE o A6 LR ST IR BE N, PP I
JE AN BV oo AH 5 W PE 5L IEAR R

1.57
1.2

0.91

A7ll)nm

0.6 ——CPP

—Vc

0.31

0.0 T T T T T
0.00 0.25 0.50 0.75 1.00 1.25

WS (mg/mL)
K5 CPPRIV LIS )
Fig.5 Reducing power of CPP and V.

3 Hig

CAVF 2 W TR W PR S ) 22 B 5
ARG I PTEACTEYE . AR SR HCH) 2 88 AR
SR DPPH I H 2 (K135 B BE JJ A5 i I e 0 » £
ARV FE R G BRBE ) i T4 A2 230 O, I B g
HY 17 22 0 B AT AU i DPPH [ b 3k, F2 0k B it SR
FHE T B RIS BRIE TER. JE A S 45 R

Vol.36,No. 06,2015

Al LR EIL, A 24 T AR A 35 R i B ) 2 R
/DB 1 R IR, LT A IS LR R £ SRR e, B
G RPEIrEE. AN UEAL IR, CPPXIDPPH H
Fe cOHFN O, #H AT — s i B AE 77 DL A 588 5 1 3 i
8 7, Bt 5 0T o AR 8 TP vy, U SR R R I R, Y R
DPPH-. «OH- =0~ H H1 3& 17 1C5{H 43 731 24 0.29.0.44 .
0.36mg/mL. AR ZHE R AU W PiEiuaeJs, v
DL R % g v 28 AR 1R R AR BL A TR 2
T ARAR AT, T A 5% 3% FEAR 22 Bl 110 45 1) % e K Pisd
I HEN LT R k2B 5T .

Sk

(1] KA, R KM . SCAH S My R A R E
BRI B Ak RARA K F 0 B RAF R ,2012,40(7):
199-202.

2] 23R, 7K, BT, F. KSR AERR LR
[J]. & dF+5,2013,34(11):327-332.

[3] Xiang D B,Li X Y. Antitumor activity and immuno—potentiating
actions of Achyranthes bidentata polysaccharides[]J]. Acta
Pharmacologica Sinica, 1993, 14(6):556-561.

[4] A5, AR, TR AL 5. A T 25 Sk R L AR ALAT A
Wy 3B WIE R A A Fall] P EEE 4 ,2012,48(8):42-45.
[5] Sun Y L,Tang J,Gu X H,et al. Water—soluble polysaccharides
from Angelica sinensis(Oliv.) Diels: Preparation , characlerization
and  bioactivity [J]. International  Journal  of
Macromologcal ,2005,36(5 ) : 283-289.

[6] Wu Y,Ou-Yang J P,Wu K,et al. Hypoglycemic effect of
Astragalus polysaccharide and its effect on PTPIBI[J]. Acta
Pharmacological Sinica,2005,26(3):345-352.

[7] Leung M Y K, Liu C, Koon J] C M, et al. Polysaccharide
biological response modifiers[J]. Immunology Letters,2006, 105
(2):101-114.

[8] Tiak, B &, B2, 5. wl b B EM]. R4
N R A, 2005 :449-452.

[9] Institute of materia medica, Chinese Academy of Medical

Biological

Sciences, Modern studies on chinese traditional medicines [M].
Beijing : Peking Union Medical college and Beijing Medical
Univers ity United Press, 1996:87-90.

[10] Rasmussen H B, Christensen S B,Kvist L P,et al. A Simple
and Efficient Separation of the Curcumins,the Antiprotozoal
Constituents of Curcuma longa[J]. Planta Medica,2000,66(4):
396-398.

[11] Zeng J H,Xu G B,Chen X. Application of the chromatographic
fingerprint for quality control of essential oil from GuangXi
Curcuma kwangsiensis|J]. Medicinal Chemistry Research, 2009,
18(2):158-165.

[12] DuBois M, Gilles K A, Hamilton J K, et al. Colorimetric
method for determination of sugars and related substances [J].
Analytical Chemistry, 1956,28(3):350-356.

[13] Cuesta G, Suarez N, Bessio M I, et al. Quantitative
determination of pneumococcal capsular polysaccharide serotype

14 using a modification of phenol-sulfuric acid method[J]. Journal

(F#FE130W)

20155 56 125



J@étﬂ@l’&

Scence and Technology of Food Industry

100+
90- +
5 | i
o8 e I
: T
= I
70-
60 : ; : :
40 60 80 100
TRMIRLEE CFD

K6 A ARRRL R X SR E PP 23 R 52
Fig.6  Effect of corn particle size on steamed bread

sensory quality

WA o TR K s k) , 5 KSR m] 5 T F P RS o —
R AR T A, AT AR B A I e S IR S G O,
T HL T K v AN 5 T A A, T A R T T P 2% 4%
Y r=2E2 T — & WM REAE T, 10995 ) 285 45 44 TGV AR UF
Mo e, T R A 2, v Sk o NI T EUE, RUE
AN FE A TR AL, AT HA B O, PR g,

FH 6 m) %, Bl A 5 KR L 52 (1 9ek /), TR Sy 1
SL AR VP4 Se B KR 90N, 80 H IRER B VP43 e o o
AN IN40.60 H ALK 11 Sk N 358 FL S5 M B, R 1
JECKELRS , /N 2205 14 0 R0 Kok 1 2 (A o A AN 5,
RIN100 H T K85 i1 Sk 1 AT G, (263 4],
(R K, ERAFLZN o 1 HL100 H I A ve sk
TS H R 2Ky UKL, By 4879 2l 2 PR BE & T2 48 I .
KMo ¥R IS0 H KM I8 S AN L /ML B R
KB IRRRAE 5 10 L T 8 4t
3 it

T o A 9 1) 24 HE AN [RDRE 80 J52 1) oK K, 53k
T EPFEAL R (p<0.05), HK G HHE A& B E
ANK o LN, KB FEZK T80, B 2 W4k, #i 4k
W FH40 H 195.15°CT B£ 21100 H 11780.75°C,, iX i3t 11
L3 I U Y T ROy IR S SR P R A R . B
RIS IR UR )N 5 VR AR R 7K 28 224l 384 R, T 141
TS BF 1] < 1T B o B TR ok /0N » 3540 P 1 G . %
TRE AR /N A 1 S B8 57 B, 3R 2 i
1 2 IRl SO0 98 I RO S5 1, AH LA R Ok,
FE 2258 /N, 40 H i LE 2% M 2.46g/mL, T 100 H (R EL 2 R
FE22.15g/mL. 25575 849 H, 1h T HERE S £oK

1411111111111 1111111111111 111111 - -

(E#%1257)

of Microbiological Methods,2003,52(1):69-73.

[14] ZAR], R E pAn K, 5. Rt 54 P HEBER A 0 M &
[J]. * E2553%,2011,39(1):71-73.

[15] E0F, 3RATE, Fok, 5. & b7 g k2 B AN 5 4
T &G e AE])) RSRAt RS A& ,2008,29(1):115-117.
[16] % X35, »t &, vt 4cde , 5. DPPH - 3% 3R Ve 5 VA 4T
A M FEALPEAR[]]. A T kAR, 2012,33(8):380-383.
(17] FRA 4, Bk, Bk, . KA SRS RTR A d A F AR
ALAE A A BEAC[T]. A T kA 3 ,2013,34(7):86-89.

[18] Beauchamp C,Fridovich 1. Superoxide dismutase :improved

130 o1z %0m

MRS Wit

Krki B 980 H o
S CHk

[1] 8K &, #k R 2m 7 3 3k % 4% 3k 5% SR %5 2 69 BF [ D). #¢
M2 7 T Ak X 5, 2010.

[2] R4k, 5, 2B A, F. 2RO E S LML
FAERE X ZFFR[]]. P EA 4R ,2004,19(5):23-26.

[3] AR B #r, 5kdm X, Tk AR A, 5. A 40 L P PAE 2 ORIy A
TR m ey A7), R SR AH,2010,35(3):258-261.

[4] M58, R, WA, . A A3 L R AL R e e
IHMGHwa[]]. &5 K E Tk ,2013,39(4):100-104.

[5] Aamodt A,Magnus EM,Hollung K,et al. Dough and hearth
bread characteristics influenced by protein composition, protein
content, DATEM, and their interactions|J]. Journal of Food Science,
2005,70(3),214-221.

[6] Collar C,Santos E,Rosell CM. Assessment of the rheological
profile of fibre —enriched bread doughs by response surface
methodology[J]. Journal of Food Engineering,2007,78(3),820-826.
[7] 5 &4, 2L, B2, F. RRALEE RGBT
AR b R AR A, 2013,45(12) :84-86.

[8] FAL. ERBEHA S LMK R FHRD]. LT F
B R kA5, 2001,

[9] & &, 348, £ %, 5. Bk st 2R AL T 49 %
()] fon T A4, 35(14):135-138.

[10] A+if &R, 2 A%, TR R, 5F. R TR A e ok ol &
7 ik 0 AT AT R )] RAULHE R ,2012,34(10):152-155, 160.
[11] &%, K& 2, 558, 5. REEEE RGBT
£ de T A, 2009,30(5) :134-137.

[12] #& Bdk, T 7 3%, X 3%, R F) kB AR S0 A5 Kopr BEAL 4 1A
BT[] B se At 57 ,2004,25(5):37-41.

[13] Fannon J E, Gray J] A, Gunawan N, et al. Heterogeneity of
starch granules and the effect of granule channelization on starch
modification[J]. Cellulose,2004,11(2):247-254.

[14] 307, 3, B0k, AE R HBEEMmii b 248
LE MR FAR[]). M 4Eit T ,2002,19(2): 114-117.

()] AREHr T ,2007,32(5):19-22.

[16] 24, ¥ 5hHFEADHARM]. L7 ALFT L
A, 201213,

[17] Z#4, 228, AT F. k@& & f & RHEAN
7). Pera b K 5 53R ,2002,35(5):370-373.

1111411111411 1111 1111111111111 11111 1@ - -

assays and an assay applicable to acrylamidegels[J]. Analytical
Biochemistry, 1971 ,44(1):276-287.

[19] 4%, 3 28, B RE, 5. W5 BFRL SO ETR
HARBAERFRR[]]. A% T kA4 ,2014,35(1): 111-115.
[20] FhBk B , ) FHC, AL H7 3, 55, AR 5 A0 B AR AR AY % M A I
FEACTE )] HAD AT R ,2014,34(3) :428-432.

[21] Tian L M,Zhao Y,Guo C,et al. A comparative study on the
antioxidant activities of an acidic polysaccharide and various
solvent extracts derived from herbal Houttuynia cordata [J].

Carbohydrate Polymers,2011,83(2):537-544.





