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Abstract: Objective To extract and isolate polysaccharide from Cyclocarya paliurus leaves, characterize its structural features and
study its a-glucosidase inhibitory effect. Methods C. paliurus polysaccharide (CP50) was isolated and purified by water extraction
and ethanol precipitation, deproteinization with 732 cation exchange resin and 50% ethanol precipitation. Molecular weight of CP50
was determined by high performance gel permeation chromatography-multiple angle laser light scattering (HPGPC-MALLS), and
monosaccharide composition was analyzed by HPLC with PMP (1-phenyl-3-methyl-5-pyrazolone) pre-column derivatization. The
structure of CP50 was characterized by methylation, Fourier transform infrared spectroscopy (FT-IR), and proton nuclear magnetic
resonance spectrum (‘H-NMR), respectively. The a-glucosidase inhibitory effect of CP50 was investigated by PNPG method. Results
The molecular weight of CP50 was 59 000. It contained eight kinds of monosaccharides including galacturonic acid, glucose, galactose,
arabinose, mannose, xylose, thamnose, and glucuronic acid with molar ratio of 29.1 * 25.6 1 16.5:9.3 1 6.7 : 6.1 : 4.1 : 2.6. CP50 was

mainly composed of —4) GalA (1—, —4) Glc (1— and —4) Gal (1— with branches at C-6 position of galactose. Furthermore, our results
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showed that CP50 exhibited a potent inhibitory effect on a-glucosidase, and the value of ICsy was determined to be 3.3 pg/mL which was

much lower than the anti-type 2 diabetes drug acarbose (193.6 pg/mL). The inhibitory mode belongs to the mixed noncompetitive

inhibition. Conclusion CP50 is a pectin-like acidic polysaccharide with complex structure. Moreover, CP50 possesses better

a-glucosidase inhibitory effect and potential value for the drug development and utilization.

Key words: leaves of Cyclocarya paliurus; polysaccharide; structure characterization; a-glucosidase inhibitory activity;

mixed noncompetitive inhibition

HEMI Cyclocarya paliurus (Batal.) Iljinskaja X
LA IRRIIAE, REIPERL (Juglaruiaceae) 75
HMIJE Cyclocarya 1jinskaja ¥4, A& [ERFA 15
FiE Y, o K E p R e L —, T
AT 0. DU B, dess .
W P E P 2R 08, W wr R
BRI IR ThEE, WA TR, 5 A
IR R H RN, AR, O BATE
F NI rE MR PP L F IR SR P P Y S & = b
PR e, k7 Pl Xie ST
I ef oy B HH B S PR R 1,167 X 10° 1%
B, FEEARE. BURATRE . AR, HEERE. W
AW PIURAL. Yang ORI FIAFURAE D30IR
WARZPEEAT A, 153 2 ASMHR 7 70k
1.35X10° Fil 9 340 ff) 20k, -2 hmiZm . H #h .
FTREAETRE . EFLBE . AHERT B 4 e, BEREPR (1)
ARG WFSTRM, F M 20 B U IR
BB, B HomR S O A i . i
PR FH e I 245 49 600 = B R A0 Ao 0 1) o087 26 B £ Pl
W RARAE T, A8 R A7 A0 507 S 2 w4 Y,
ARASE -4 3% P S v i A /N R AR . R
22 W rh L R £ BB o 2 HLE A R T YT
AN AL G, H R RS 40 45 74 2 B 1o A
FIBUHIIWT SR TS IR A D o ARSI AROK RS
CWEYTUE M TTE T Bt 4R O 2 0, B4
732 BHE A AR AT 50% SIETE S B
Bt Z 8% CP50, JTRINZ I T Bod H 45 i AT
fiE, [P RS o 2608 1 i RIS %, DA
] W2 22 1) 46 K B B B A T B, O et —
0 TE R SR s S
1 {XFE5HH

TR B G R AR O ED AR 2 w324, 2014
10 Al BYLPEE K S, 28 rp [ERfAE 2 X4l S
8 I RRLE B B H ) B Cyclocarya
paliurus (Batal.) Tljinskaja IS Ao BOMERRIE
HERHE (Man) . FUZEHE (Rha) #5725 BEIE R (GlcA).
LR (GalA). H%HE (Glo). FFLBE (GaD.

AKBE (XyD. FTRAARE (Ara) M 1-Z5FE-3-F%-5-
Nt P Ibk ) CPMIP D 4- il J By -a-D- N Mg 58] 26 #
(PNPG). o-%I 8 B B yplopi . — HF 3 0
(DMSO). kil (NaH). BiF ke (CHsD 250 [H
F [ Sigma-aldrich 2A#]; #JALH (NaBDy)\ 2-
bk L% (MES) . 1-(3-— 2 JE N JE)-3- £ ik
TR R ER (EDC) S BT TR R
HRR A HAdR o B = o #ral.

LABOFUGE 400 R .00 1SQ1300 “SAH {f i/
JRIEECHY (GC/MS), £ Thermo Scientific 237 ;
Agilent 1260 %! S RGHAH R, SEE Agilent 23]
DAWN HELEOS 11 &, 3¢[H Wyatt 22 7] Agilent DD2
500 MHz i SRR, S5 Agilent A F];
Nexus 470 {HH A2 46 1E (FT-IR), EH
Nicolet 237); EIx808 FUMEHRY, &M BioTek A .
2 HiE
21 HEAgEEM

TN 100 g, it 40 HIR, $2RRE L
110 IIANZEREK, T 80 ‘CHEHX 3 ¥k, #fK2h,
B0 (4 500 r/min, 10 min) & 3 IS, 50 C
B IEWRSE A 500 mL. I 4 AR TEK 2
i, 4 CHCE 8h, &.0» (10000 r/min, 10 min),
WAERDTIE G 50 CHET, 19 Bini-f 2 8.
22 ZEMS BN

¥ 732 BHES 148 Hob R scik 7 vR Ak B
LT 55 mm X 15 em (A4, _EAERTH 3 mmol/L
(PRI IRCTAT 3 AR (CVD o FRELTE Bt
HZHE 500 mg, H 3 mmol/L EhFREW AR, 1k
10 mg/mL ¥, £5.0> (10 000 r/min, 10 min), H{
3 EFE. H 3 mmol/L R ENL 3 CV,
AJE, HAH4s, FENBRAN 7 ER 7 000
PRENTESHIENT 48 hy, WRAF G R T TR THE
100 mg, FIAB4E/KECE 10 mg/mL ¥, A 1CV
Jo/K ZEE, B (10 000 r/min, 10 min), WA IE,
B HTEEmrtaifb 28 (CP50).
23 BREREBRREENE

KHIBRIR- R W 75 et i & R



* 1526

¢ %% Chinese Traditional and Herbal Drugs 35 48 % 28 8 # 2017 % 4 A

FEBRIER-HE MR R s T A2 o R ) B
24 FERBEMDFRENE

KU SCRRIRE Ot A0, 38 R S
OISR ) USROG GHUE (HPGPC-MALLS)
I 5E CPSO AHRT 4> F i o
2.5 EBEEARD

K ScRkaE! i 40, B PMP KR
T AE R OB S 8 CPSO [ BUBH 20 o
2.6 EEMTIRAILIE (FT-IR) 9

¥ CP50 BT P,0s T8 T4 36 h, HL
1~2 mg % KBr JkJv, #HATLAMGRE T e
Fil 24 400~4 000 cm ™).
2.7 #HEEIREIE (H-NMR) 547

HY 20 mg CP50, JH 500 pL D,O #fi#, %1,
A 3 k. KH 500 uL DO #HRfE I 2 mL A% HEE
1, Agilent DD 500 MHz 8 SAZ GRS AL, 25 C
FUELL THANMR %, LU DMSO 1E 4 ks
2.8 HENDIR

R S R e — 0 iz -l &4k (EDC-NaBDy)
W, 2% S0k T SR R R . R B R
Hakomori ¥EM AT FHIEAL 2347
29 o-HEREEINEIEERINEIER S

S 230k, R PNPG S e
BRI PEAT o= 4 W LT A A 1 o R SUS £ A 1
2, PR ]  NR A
3 #ER59H
3.1 EARBUMERSH

TR 2 B PR IS 25 4.5%, 4ib)5 1)
TN Z B2 0.17%. T5 8-k 2 5 it
S, 2732 WIRER A R Al 5 Ak v
A, %I SCERREPARSE . Atk R CPSO
SOBE R 61.5%, BEIERR I A 45.5%, % CP50
BRI R 1) R v, AL IR 2B
32 MHMAYFRESHEESHR

M CP50 ff) HPGPC & (K 1) wJ &1, HigE
XIRR UL 2 Bl AR 2 7 Y — Hai s . &
THE CP50 [RAHX 254 59 000, 5 A SCHRHR
EO T A 2 BRI R TR R AR AR
XA RE S 2 BB el i k.
3.3 BBEARS

K FH PMP AERTRTAE HPLC 3% CP50 (1) Bpli 4
JIEAT AT, 45K (& 2), CP50 E#iH GalA.
Xyl Al Arao WA FRIE SR HH U IS [R) A s SRR AR,

12 000

9000

6000 |-

AR 58 S /mAU

3000 |

0 I ] 1
0 10 20 30 40
t/min

1 CP50 B9 HPGPC 47
Fig.1 HPGPC analysis of CP50

PMP

5 10 15 20 25 30
t/min

1-Man 2-GIcN  3-Rib 4-Rha 5-GlcA 6-GalA 7-Glc 8-Gal
9-Xyl 10-Ara
2 CP50 BifELH MK HPLC 2 47E
Fig. 2 HPLC analysis on CP50 monosaccharide composition
TR e (AR T R SRR R R L, 5 R SR 1 o,
GalA. Glc fl Gal [FEE/R LLAr BIAE 29.1%- 25.6%F1
16.5%. X155 A7 SCIREE 7 42 2 5%, GalA. Gal
(e, HE— DN CPS0 b SRR L b .
34 FT-IR 247
CP50 (1] FT-IR & (& 3) v 3= S0 i ) i
T3 3340 em™! A BE) O-H M 4i#E5), 2 936 cm™
Sy C-H M4i#ezh, 1 601 cm™' ABiEE# 1 COO ik
S FARAEARS), 1419 cm ™' 2 COO M FRIP 4 P51,
1333 cm ' 4 C-O 4R, 893 em ' HEsR WY
SEAEAE, 838 em ' N o- AT T EEAEAE . 1239,
1145, 1099, 1 017 956 cm™ ' W] & A LBl ,
F1 CP50 BHEEMSEEREL
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PR JE IR EL/% PR VIR EE/%
GalA 29.1 Man 6.7

Gle 25.6 Xyl 6.1

Gal 16.5 Rha 4.1
Ara 9.3 GIcA 2.6
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Fig. 3 Fourier transform infrared spectroscopy of CP50
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Fig. 5 Inhibitory effect of CP50 on a-glucosidase
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