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Isolation of pelysaccharides from tea and their hypoglycemic activity
WANG Yuan-feng', JIN Zheng-yu?®
{Food Schaol of Southern Yangtze University, Wuxi 214038, China)

Abstract. Objective To isolate water-soluble neutral polysaccharides (NTPS) and acidic polysaccha-

rides (ATPS) from tea, investigate their hypoglycemic effects, and elucidate the relationship between’

structure and activity.

Methods

Weak base macroporous anion-exchange resin D315 was used to isolate

~two kinds of tea polysaccharides NTPS and ATPS based on electric charge of tea polysaccharides. Their
monosaccharide compositions were analyzed by gas chromatography and ion chromatography NTPS and
ATPS were further isolated by DEAE-Sepharose FF. Molecular weights of the main fractions were ana-
lyzed by HPGPC. The model of diabetic mellitus was established by ip alloxan in mice. The blood samples

were collected with tail vein puncture to determine blood glucose. The hypoglycemic activity between neu-

tral and acidic polysaccharides was compared after ig tea polysaccharides for 12 d successively. Results
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Both NTPS and ATPS were heteropolysaccharides. NTPS was mainly composed of neutral polysaccharide
and its main monepolysaccharide was D-galactose. NTPS contained 6. 82% galacturonic acid. Whereas,

ATPS was mainly composed of acidic polysaccharide and contained 33.02% D-galactose, whose neutral

pelysaccharide was mostly L-thamnose, D-arabinose and D-galactose. The molecular weights of both two
kinds of tea polysaccharides were less than 3X 10%. Continuous ig administration of NTPS and ATPS [200
and 400 mg/(kg « d) ] for 12 d was found ta depress glucose increases in alloxan-dependent diabetic model

mice. Conclusion Two different structures of tea poly:_saccharides NTPS and ATPS are isclated by anion-

- exchange resin D315 firstly. Both tea polysaccharides show good hypoglycemic effect.
Key words: tea; neutral polysaccharide (NTPS); acidic polysaccharide (ATPS); alloxan; diaberic

mice

R BRFHERBOREE EREAL
BRCHRAARNES ST RE ERERE
WA NI EEEER. N B NG
ik SR R L Al A RS A BB
MA R GEER ENEEFHENRRE=
TR AT —SHE, B, BN
RV A, e, 2638 . 2 ot 45 ok i A A 0 B 35 1 B
REV, X EWEER FH2REHOD, @RI
HER.XEHEAEODEE S, BRREHHN
EHSHELREENRRREEY. LR EH DI
WAL ER BT E SRR RATHRAMBE
B, HER AEBR A PHEBZN EaEH
HEHOWMBARMEER. RASHEEET
KHEBE DS AT B LARRIEHM X £,
AELBHETT D315 WA B o B MR R 425 4 0d
B B WM 4T R, 3R A DEAE
HeEsTHAsNEE M EL LB TR SEY
W G A TR M, AR B S TR BRI,
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L AR GRS HERTBaHitEs. &
¥retlaigd 60 HIR& R 8§44 % £ B Viscozyme
LA EEEEAF ;DI XKILEEFERAE
(k98 % % # # % BB 4 7)) s DEAE-Sepharose FF
(Pharmaeia 7y &) B £ % 12 (Sigmes 20 8)); B2

WA A I (L R R A D R

AR B e e T A W MM (Sigma 247123
¥ B B (Fluka {L}ﬁ]i;Dextran T % % (Pharmacia
AT HA R R B A et

DBS—100 Bfpi £ Asha £ M LH—25 48
WAR(EBPAME ) AERE GC—14A &M
854X s Waters 600 16 B0 BR I A15 0 (A2 2410 #7396
A W 42 A M32 TAE#E) ;% ® Dionex 2010 B F &
L,

1.2 Fe

L2.] ZREWASERRHESE800g.80%k
BMOoBThzm o CRR 1.5 BBEREEE
HAEBTKes CER . ohHEESHHERE
R EKARER1: 10,8540 C.pHE5.5.00
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CEZESHEMMRE, L —F R R D315 KL

BFPELERE. EHEBT AR, R 2myE
BYR . EWRE K TEHEHESNTPS; BH
0.5 mol/L NaCl ¥/ B4t b #0 & 78 HE 847, vk
W ERR. BE TR BHERE & TREES8E
& ATPS,

1. 2.2 NTPS fi1 ATPS 8y DEAE-Sepharose FF .4
& NTPS #1 ATPS 4%t DEAE-Sepharose FF B
B EHA(2. 6 emX 50 cm), BRI 300 mg BIHE
T 25ml pH 6.0 BB FHE P, L. EH
pH 6.0 BIBEBE B P IR T R BEBEME, B 0~0.6
mol /L NaCl pH 6. 0 BB 8 v M 1740 [ Ve B
FHERRHE 2.5 mi./min, % 2 min WE—E. 6
B % 3 E W 486 nm WIXLEM . S 250 L, A
- M R R ) L LR O B B Ak LR
9 0 0 B AR, i AR R i o IR IR G U B kL B AT
%F.

1.2.3 REWPMAERD T REE B WS
20 mg,MA 2 mol/L. H,S0, 2 mL,105 Ciki& 8 h,
KBBEABRBRA PR L, EHRMERERT.
TEETERKEESTMA 2 me PBE, 10 mg $hER
BHE,0.5 mL BEBE,90 C KW 30 min, REHRER I
HERSH. WA 0.5 mL RSB EF, 90 CA&LE 30
min FE M, KHEEF . FHEEME.OVIT0 #
HAFEEMEH (25 mm 0. 33 mm),FID #il88,
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#, S N,:2 ml/min,H, ;40 ml./min, 255 ;550 mL/
min  BEABFR:180 CG min)F# 240 C(25
min), FHBEEHN 3 C/min, SALEREF 280 C, &
WES R 260 C.HBEREE 10 pl..

1.2.4 REBEMMYFREMNE. RARGHERS
H A HPGPC &1 MM % S8 ATPS i
F 0.1 mol/L NaNO; FE# ¥ . R EWE K 10
mg/mL . 8.0 (10 000 r/min)10 min, B E &
BT R A 20 ul.. BIEEGR . 28 UL
trahydrogel™ Linear (300 mm X 7. 8 mm.2 um), ¥
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B45 C. MHEKIEML, RE\ER SR B0 E K
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TR EREERBH R IECE 18~22 2.5
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kg 3d B ERShWRLR MM NN, Mg HEA
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¥ BUBE R Foa /b BB BL 43 L 5 41, 1€ RURF BR 41 (DMD)
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FRBERE DI 28 HEWHRLOFAEHTNER
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R 11 7% U BB 144~ 146, 5K T 48 NTPS3, M %}
T NTPS ¢ E ek 12. 7% . NTPS A NaCl #
UMM EI R 24. 4%, NE 1 HA[F
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mol/L. & 8] NTPS % B ¥ # #F f 1 fif & b
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3. 00
0. 60
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Fig. 1 Elution of NTPS by DEAE Sepharose FF
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FEMYEEZHES ATPS2, M F ATPS ) [@ 1k K
HI17.9% ; WHEE 110~134,. R TEREZERES
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137~161. %R THEME L BT ATPS4, 3T F
ATPS. B EE N 21, 200 s W 174~ 18R, % T
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3.3%., T ATPS,NaCl # B vk it 75 51 i B 48 10
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FlATPS: f NaCl BEREHEE 2 M 7E 0. 15~0.45
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Fig- 2 Elution of ATPS by DEAE Sepharose FF

YO R B R ATPS £ 220 nm AbH — 58
RAWE, ¥ 260,280 nm A WU, FHFAEEY
& NTPS 7 260 nm 4b & — /M, 280 nm 4 B 1R ik
W RIRE R AR, :
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ATPS2 fHXf 5y F B 577 b4 430, ATPS3 334 43
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Table 1 Effect of tea polysaccharides on blood glucose of alloxan induced dabetic mice (x+s.n=10)

& m R/ (mg + HHE ig )5 M/ (mmol « 1.7 ig J5 ifit $FREAR / (mmol « L. ')‘“ .
kg™ -d"ly  Jlmol L7 sh 11h 3h ilh
EH o R — 5.70k1.55  4.42E2.18 5.454:2. 13 0.85:0. 83 0.96:-1. 10
B % A (MDD 21.854+5.68  23.45+4. 14 20,9347 25 - 1. 60 £ 6. 96 0.92+3. 65
F L8 NTPS 200 22,85+6.58  10.06%=4.62" " 13. 84+ 5. 03" 12.79+35.16 9.01+3. 49
400 22.814+5.90  10.50+2.43° " 11,1241 90" - 12.3144. 03 11. 69+ 4. 64
X8 ATPS 200 23.3516. 73 10.49:43. 12+~ 11, 6443.87" ~ 12.864£5.029  11.83£4.70
100 23.7244.60  13.6247.35" ¢ 13. 06 6. 640" 10.112.780 10, 67£2. 17
LB R IR % P<T0.005 % % P<C0. 01
# P<I0.005  * * P0.01 vs DM group
2.6 FEExmEg/ RAEAEN. A 3 or
RN ENEREEEL HERRERNTTREEE 2%}
(P<0. 05).%1§I§‘ig FEW NTPS ATPS. FRE X el
Fi&EF NTPS A5 2B~ AV B LI 5%, & o
e 18 + —
M ATPS MERMBHEA 3 d A THRESRERE * —o— oM
RESmEe, P 124, 54 15 NTPS @A RE e e
BEE BT EWMRZENENENH S —#. 1o b Ty T
3 it B3 NTPS 1 ATPS @ W MRE M A
P WL A 9K TLER T KB D315 2 el ERGEM

B AR A S NTPS.ATPS, &% L-
RES.D-BE D-MAE. D-HES.D- M4
B.D-EHAME, NTPSHdhHEN . SEETEN

Fig. 3 Effects of NTPS and ATPS on body weight

of alloxan-dependent mice

6. 8200 R L BEEERE PRI oy X R AR AR



&% Chinese Traditional and Herhal Drugs 55 36 2% 10 #§ 20034 [0 B = 1457 »

M ATPS BB YT, FHEESE N 33,029 ‘[5J Tadakazu T, Tomoki U, Hitoshi K+ e af. The chemical

properties and functicnal effects of polysaccharides dissovled

?Lﬁ&@ ' :‘P‘iﬂ:ﬁgﬁﬁiﬁ m ﬁi% N Fﬂﬁ‘fﬁﬁﬂﬁé in green tea infusion [1]. Nippon Skokuhin Kagaku Kaiski ,
AR PRREHRMAM Y TREREYADAT IX 1998, 45¢4); 270-272.

10, M S B OR K. B4 &7  NTPS, 6]

Ryan E A, Imes S, Wallacc C, e a/. Herbal tea in the treat-
ment of diabetes mellitus [J]. Cfin Tnvest Med, 2000, 23

ATPS #SfEMEI MBS HERR P ROENFH, (5): 311-317.
Eﬁl@ﬂ’ﬂﬁfﬂﬁﬁ BB E RS W F B, %EE {7] Chen H X. Xie B J. The preventive snd curative effects on

diabetic mice of tea polysaccharides [J1. Nutr J CEFZEH)

W R4 AR XATEES WA REAR.C 2002, 24¢1) s 86-86.
%%@ﬁﬁﬂﬁ&ﬁ%ﬁ%ﬁ{ﬁj %m‘ %ﬁfﬁmzx [8] LiBQ, Zhang H L. Extraction of tea polysaccharides from

low-grade tea and their hypoglycemic effects [J1. Tea Sei

- 2
FHx, A TFTEBRRBHNH . SEHBRRETE CERHRIE) | 1995, 16C1), 6772,
#t—3k e, NTPS.ATPS Wyi#t— ﬂ}ﬁﬁ Freg 4k, [9] Wang YF, Jun ZY. Study on decolorizing of tea polysaccha-
%mgﬁ s?ﬁ%*@ﬁj&%%ﬁlﬂﬂi&f&ﬁ* . 1;1;:]23-; [,:i:ll. BI;rmd Ferment Ind (R §t 588 L), 2004, 30
References . [10]) Zhang W ). Biochemistry Rresearch Trechnology of Glycocon-
[1] Kihe T, Kochi M. Usui 5. et af. Antidiabetic effect of an jugates (BESWALLFRHEAR) (M]. Hangzhou: Zhejiang
acidic polysaccharide (TAP) fromi Tremella aurantia and its University Publishing House, 1998.
degradation product [17. Biol Pharm Bufl, 2000, 24(12). 117 Dai J, Lu I, Liu W Y. et al. HPGPC determination of
1400-1403, molecular weights of polysaccharides components of Siwei
fzl XuZH. Zhou S W. Progress of plant polysaccharides and its glossy gunodecma [1]. Chin o Pharm Anal (¥ RED,
hypoglycemic cffects [J7. West China .J Phurm Sei (B Z 2003, 23¢3): 204-206. )
k), 2000, 16(5); 365-366. [12] Zhejiang University Tea Research Institute. Quality and
[3] WuSQ,LiDY. Research development of plant polysaccha- Physive-chemistry Analyse of Tea (it S 5E 1L 4 #0
rides with hypoglycemic activity [1]. Chin Tradit Herb [M7]. Shanghai; Shanghai Scientific and Technical Publish-
Dhrags CFEZEY, 1982, 230100, 549-534. ers, 1989,
[47 TIsiguki K, Takakuwa ‘U, ‘Takeo T. et a/. Anti-diabctics mel- [13] Wang ] ¥, Fan M. Protein Technology Manual (BEEFHEAR
litus effcet of water-soluble tea polysaccharide [A ] The (hr F ) [M3. Beijing: Science and Technology Pubishing
gunizing Commiltee of ISTS (¢ Shizuka (Japan}: 1992, House, 2002,

YR MAFASHELRIABSH

EEmW L, REE . EHE.H ELunE
(. PR RS PARARETHRFL.HE Eib 410083 2. HhESw RItFOo, 8 2M 730000

# E-BHE FEHPLC-DAD R 4HH B3R K B o X 8 25 3 T S IR0 25 039 4 1 i % L S 25 250,
MG SISO EE R HS T T R T SNBSS EE TR, A S8R
WHXEE L ERTEVSHAAZEFNRERAGPEEAFIHRER IR THASNERI . ER X% 0
BHRIBESEIERN 18 MEBE, 10 MARETY R TMMEARREIEE . R s M EA Y PIMEEHHE
FHES. 28 hEWR B RAFRFERE IS EE T R R G E N Ak 4 e A e B BRI
TFHRELE . HAEHFAEERW RS EE TER.

S@E PRSI EE HE0E. LEEXE A, RS

FTHAHE R234.1 XRAFIRIG A FEE B 0253 - 2670{2005210 ~ 1457 - 04

Relative adscription of components between complex and single herb
in Danggui Buxue Decoction
WANG Ya-1i'#*, LIANG Yi-zeng', LI Bo-yan', HU Yun', HU Qian-nan’

. Research Center of Modernization of Chinese Herbal Medicines. Central Scuth University, Changsha 410083, China;

+2005-01-12

A O RAL S a B 5 WEENIT H (20235020, 201750360 v R B B2 IR BT (GS022-A43-138)

IR (1963— 3, 30 I A P B B L AF , BB Pl R I BT 9 2 ML S BT 104 P 2 B I 10 B R AL T 4
# B Tel; (07318822841 Fax:(0731)8825637 E-mail :yizeng hang(;?ﬁ'% net





