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Abstract: The polysaccharides of Piteguo (PTGP1) extracted by water-extraction and ethanol-precipitation methods were purified by
Soxhlet extraction, Sevag method andDEAE-52 anion exchange column chromatography. The structure, composition and molecular weight of
PTGP1 were analyzed by ultraviolet-visible spectra (UV-VIS), infrared spedrum (IR), scanning electron microscopy (SEM), gas
chromatography tandem mass spectrometer (GC-M S). and high performance size exclusion chromatography multiangle laser light scattering
(HPSEC-LLS). The invitro antioxidant activities of PTGP1 were determined by the total reducingpower, DPPH, superoxide radicals, hy droxyl
radicals scavenging.assays and the inhibition rate of malondialdehyde (MDA) in mice liver homogenate. Results showed that PTGP1 was a
reducing sugar without starch and anthogyanins, whose surface was of holes fold fibrous structure. PTGP1was mainly consisted of rhamnose,
arabinose, xylose, mannose; glucose and galactose, with the molar ratio of 3.06:2.32:1.56:4.87:3.28:2.18 in the form of pyranose containing
a-gly cosidic bond. HPSEC-LLS analysis showed that the PTGP1 was composed of three different poly mers, whose average molecular weight
was 5.81x10° Da and the main composition content was 76%. Oxidation test indicated that the total reduction ability of PTGP1 was 0.45 times
compared‘with V¢, the half inhibit concentration (IC50) of PTGP1 for scavenging hydroxy| free radicals, superoxide anion and DPPH free
radicals were 1.24 mg/mL, 1.05 mg/mL and 2.13 mg/mL, respectively, which could effectively inhibit lipid peroxidation induced by hydroxyl
freeradicals, as well as the formation of M DAin mice liver homogenate.
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1, SRR R ERIE e 20 A
122 %A

2 WK Wy -G BR VA B, DI 4 0 R R D A AL
(ugimL) » WEEEEY NARAR, TE485 nmAbil el
FE, ZefilbrdEthZk. 15 m1)5 772 )9Y=0.0607x-0.0569,
R2=0.9977, 7£0~100 pgtlH L Itk B 1F
123 ZHAiEF H5E BEMIFET T
1.2.3.1 ZLAMiE oA

FREXL mgTJ nees 3 2 Wi 0 B kb, KBr
JE A, 7EU$4000~400 et Vi Y kAT i 4
1.2.3.2 FHH ra BT W 0

SR FH 5 Wl i B o % MR SR 4 A 22 W0 F
BERE S, B TR B IR = TR T, 1



M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.7

TN L 20 KV, B 100~100013,  FHBEAL T {2
ITHHE, WM PERIMIEAS.
1.2.4 LR
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(HPSEC-LLS) 3 #iPTGPLI /1 M I/ A, FIA
71N 22 R SRS A S R 2% ) A 0 v SR 1 2 o )
gy, BiEEaEe, SHMER ST E (M) | EY
orFE (Mw) 0 e FEFREL (Mw/MnD B E i
B2l e kW], PTGPLSZ H3FA [FIZH 204H %,
MR EYIRERL, Hordh 3 B0 5 5 76%, HESSTEA
5.81<10° Da. FEiI 1 EMILA % RE T MRS

BRI KR TAE, AL Rk, 2R T K
ANERIHOBOR, MR U TR . MR AT LI
PTGPLjE th =M RA —& T B SRR, &
Iy AT TR AR BIAAEL6LL T, SRR 2 (731

B ERCONES,
%= 1 PTGP1 MU FE N HHEF

Table 1 Molecularcharacterization of PTGP1 by HPSEC-LLS

349 45 Mw/ BS
FZMn) FEMw) Mn /%

s my

Peakl 3.6x10° 5.81x10° 159 76
PTGP1 Peak2 1.16x10%  1.39x10* ~1.20 15
Peak3 0.87x10* 1.25x10* “1.44 9
0.23 PTGPI
| 8
0.22 “ -
v 46 [J
=021 ’l' 4 ,f
0.20 H. 2
O /\}] \~ 0
(.19 &€ 2 1 1
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& (6] / min
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Fig.5 HPSEC-LLS chromatograms of PTGP1

2.6 FAMIE N E

26.1 EZAWAGFRER

OH &G M At WA F I &, AT 51 2R AR
s 4ns ] AN T R ARG e S RN, 45
YT MBS MR DRESS, IR I e OH Mo 4EFRLAAIE
(A BE BRI 2 K. SR AR A E-Fe 4
fhik, SrmilcE T N 0.25. 0.5, 0.75. 1.0, 1.5.
2.0, 25, 3.0, 3.5 f1 4.0mg/mL F 4R 2 RO
2 E mEERER, BL Ve YE NP ERTIR, 25540
Kl 6a, 7E[F) SR LR R 2 e OH B H 5L
TEBRER S Ve 55, 24 Ve IR N 1.5 mg/mL K,
TR TR E, 45 90.42%, AH L[R2k 5T
FER 2SR RE T RO, 1458 60.41%, 1Cs A
5 1.01 mg/mL. HH bl B 2 0% B — e kR 2
H HEERET
26.2 AAMBT A B AGFRER

A B RS — N TR K
AN EE R, Rl — RA A BT A
HH%E, SR AR AL . AP 4 B
Bkt MIEEFSRTEL, Y5 E hERE
AR JE OB, 55 FHEE RIS B . SR AR R =
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My 3 &A%, aliilE T EEN0.25. 0.5, 0.75. 1.0,
1.5. 2.0, 2.5, 3.0, 3.5£14.0 mg/mL MR B2 HvA T
X R AT B I ER SRS RR VR, DAV E ARE PR R,
gh R aniEleb,  BHM: SRR Vel e W 41,0 mg/mUE,
Xof R AR 5 1 ) EH SR IR B e A 21 B K {E93.56%; 1]
ML TR 22 Wl VAR I o A PS5 PR 3 5 ok 2 AR e
7E£3.5 mg/mLi ik 2 f KA 89.67%, 1Csofiiv1.24
mg/mL. A FREZ N EER TR 52 0
FEH RS TR/ G DA R A K
2.6.3 DPPH 49 # %45 A

DPPH & —# N A& B LB O AR E H H
5, HARRREE M, 5515 nmabg amill,
H B 55 R AW ER AR, AR AL S5k
FIRIERR e IR EA R R R ARGk G
bR, WSR2 H A PR B Rk be B B EGT
A T E R A RO AT W g oot 4 e S S T A
F o 43 JIWE 98T M 0.1 0.15. 0.20. 0.25. 0.5, 0.75.
1.0. 1.5, 2.0, 2.5, 3.0. 3.5F14.0 mg/mL ) mugs 52 ki
TN B B ) B IERRIE,  BAVeE R
SRR, g B &6,  BH X IR Ve VAR IR R 1.0
mg/mLI, %F DPPH - Hi 5 1135 B 2 & B i K {E
84.93%; 1Ty PR SR 25 R VA VA A VAR B 1 N ok AR
BTN, 1£3.0 mg/mL A3 R EN61.23%, 1Cso
{8 °41.05 mg/mL.
2.6.4 ELJRIEGME

AEVE A G IRE R R )1 ST EAER 2 1]
AE— KRR, SHOCRI 76 E 0.1, 0.15,
0.20. 0.25. 0.5. 0.75. 1.0y 1.5,-2.0. 25. 3.0. 35
F14.0 mo/mLI AE 2 WA LR IR 5 13T T E
gERUPEed, BEFE VeI LR SR SRR P 3
B, LE700 nmA DGR 1S n, - RPAE S5 R
W0, VCIHFIED.S mg/mLiy, IE R B, SR
HIA 31,3226, (i HRFER ZHAAE3.0 mg/mLiT, b
W Wi {5 R 05867
2.6.5 F B K G KRG A AL GG H]
1E R

LS R AT E 2 1F T AT A A S AR B =R
HEZE, AR MDA, S ROZ 2ot kX, MDA
TREZ, N ARFEHREE 1) PTGPL AN T
E1% HAEAR SO W28 2, R 2 ATLLE T, ANFKE
PTGP1 AWMU FAI2E MDA B4 B AEER, H
1) 2R B 2 R N TG K, AEAEFR BN, 4.0
ma/mL [ F0H 1 FH ik 3 82.67%), 1Cso /84 1.05 mg/mL,
FHAL Ve 1E =k BERR B R HIHIAE FIAR 4.
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Fig.6 Antioxidant activities of PTGP1
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Table 2 Effect on rat liver homogenate auto-oxidation of
PTGP1

KENmgmL) X ApE R Ve Fa b 3T B8 28 3 5] P
gapogid
0.5 30.77+1.65 37.18+%2.71
1 46.15+2.98 61.06+1.85
2 65.3843.62 78.0413.06
3 81.41+41.92 83.1744.16
4 82.6944.06 85.90+3.84

%= 3 PTGP1 ¥t H,0,iS AT 5132 B5 Bt &1L A2

Table 3 Effect on H202-induced lipid peroxidation in rat liver

homogenate
RENmg/mL) WX 2B 3% F/% Ve FabEsd 18 28 30 4] 206

EF - -
= P - -

0.5 26.72+1.25 32.95+1.83

1 34.30+1.08 45.8442.17

2 47.40%2.21 54.68+40.96

3 61.752.13 68.71+1.68

4 63.2043.65 73.60+2.94

H02 A2 1RGSR H I FE S, TN HO2 Je /N
B)R P ) MDA & B R RN, et s Ak, 5
B HoO2 REZE B4 A S48 i N Fe?* ) N2 B OH,
A /N RS SRR R A A R BE. R 3 T
w1, SRR E- S X 2R B E SRR R
MDA ‘E R sig i T F, BB -PTGPL nl 4| OH AT
RN R B =] 5w e A S 11 <X i s e i}
Fem, 1Gso A 1.98 mg/mL. {HI&AH Ve s, ]
((FEEEEER

3 4hig

A SCRA P Al X S5 L 2 URRA A SR, oK
BT B Wity Bifle. BREEASb Rk
R ORI K, 155 N456%, 54 DEAE-52[HE 1
T JEMTREMGRE— 25 Balifh, ol LR TR KR &AL
FNHEAT IR A5 31 22 WELH 43PT GPLAIPTGP2, [HlU #4351l
954.3%HM117.76%. LAPTGPLHIT ST 5, S ERL
Ji OGIBRHE. BRI R, TR
Ai B HUEARE AT T, 1 HHPTGPLEZIRR £
Wi, TTRE S E AL A, RRES, 2T
BRI ) PR 2R DA o- B HF 5 9 s PTGPLZLAMEE
ORI, PTGPL4IE R, 1F3428. 2998,
1635. 1498, 1395, 1240. 1145. 1075. 905. 875}%
615 cm b IR, B 208 I —MAEAE, ottt

RHE; PTGPLAF 1 B o n R M MIAE, 24
R JUART AR, 368 2 ThT S I FLIFRE A 47 4R G 1
Al RESE BT 2 2 7 AR E A7 AR HE R 7038 i)
GC-MS/M 45 R B, PTGP1Z Kl % % R 2=
W BTRATRE . A ERb. AR R U R
HEE IR 93.06:2.32:1.56:4.87:3.28:2.18, LI H @GS &
5 fH1; HPSEC-LLS/ HTA NPT GP L2 i 3Fh AN 4143 41
BRI RA IR R, Horh ) 76%, HEY T &
5.81x10° Da; JLAMIRKE S5 R KM, PTGPLX & H H
FETERR EPUEFIN, wHE ., BT
DPPHH HEE . /N BRI S3K 1 A ENE It Sk BA R T
/N BRI 21 2 Ho O 15 R iad Ak LA e s B 410
HIVER . PR, MR R B B s R M IE,
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