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W E TIRTYHEXREIERNESES TARELESEEENO NS, SRER, BEXERENS
BEE44y TPS1 #1 TPS2 WA FAMB G2 £ R B % . TPS2 S REMEEM, T TPSI SHEHEH
I . TPSL 1 TPS2 #7p12E LI (GaD) . BRI (Arb) . H B (Man) . & (Glw) . AMH
(XyD) . B2 (Rha) AR R, Ho FREREAF K0 23.6:5.9:24.2:1.1:1.8%3.2f26.9:
3.2:19.3:5.5: 1.3+ 2.7, TPS2 1 TPS1 fEH 4 FEAIHIH 1. 68X 10* Fi 1. 21X 10* E /KiK. TPSL I
TPS2 /KEHAE 200~400 nm Z B FBAFMER Mg . 2L5MEEE B7R, TPS1 Al TPS2 s BEAHE, MRE
AW LR, f£=48 AFM B, TPS1 BRBEABEAN 4 nm, KFEHN 0. 2~0. 4 ym, TPS2
B REREEA R 40 nm, KFLAN 0.5~0.8 pm, SEM B 4 87, TPS1 B RE A8 RBEME,
TPS2 R REHEE M A RBEA. SHREERRHFR 285 A BOGE AR B30 EZ A

A YIE RANBAVE .
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1.1 #REEERH

LB FH S5k (Camelliasinensis var. assamica(Masters)
Kitamura) i E z B3 79 SUR 44 B % H# 5% ) 24t RBER
SEFR . BRI BE B (Saccharomyces cerevisiae) ¥ H WAt %2 3
BE R R A PR/ ], DEAE-52 £F 4t # 5 Sephadex G-150 g
B b5 Solarbio Al , % DHfR 2% G250, 4 MFHER. ¥
FUBERERR . W B4 (10000) . DR EME. D-H B, L-B2
W, L-BrRfagE. DAWE. DEZEMR B X E Sigma A F,
AR RTA.
L2 FEMHRSEE

755B 4h-T] WA EHH (L B HEER BB ERA
f); TR FQLREE TAHRAR, BN 0.0001 g);
LLHM AN FTS40 REMHARAFD s KRB X (Agilent
6890GC/5973MS) ; $4#liHi 8% (Philips XL30ESEM-TMP) ; i

EEMB: BFORALEE4STHE (30760152, 30960241) FEZ A ¥ #&itR15 H (2007BADS8B00) % i

EERA: I, 1971 44, ZHRDLKFRBFIEEARYRER
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FH BME(H AR T SPA-400) Hi%E B 6% (WATERS 515
).

1.3 EWH%

1.3.1 ERRXHAEESRSEHE

WUSEHs 400 g BRI IEHE T BRI A B Tk, H¥
FKMERE] 3 t EERKER OUEKE, AL BN 1L h
Ke) EBEHAKSF R 3%, #HfEH 1~1L5m, BEFF
BIEREEN KR, VIR BERE 25 C, MiRs A E
BE 5596, REEIRHEPI ORI B FFTE 40~60 CHTEE., FH
BE 10 d, Bi—ukcie, JLaEE 40 d BB EELR) .
1.3.2 AR EHGRBUAE

BEREZR (60 H, 300.0 g)—Jin 700 ZREAK B (1 ¢ 5,
p)» 30 C, B4R 24 h(EMA BRI W—FE—~MA 80
CHBAKA + 30, P8R 1. 5 h—2t W, HASW%E M
TAKZBEA £ 4, ) HEIFEEIT 12 h—>g5.0> (10 000 g, 10 min)
BRI ~FRIBKIE R —~EE DL 2 K~ 0—~HES T
—HREZHE.

1.3.3 X %895 B4t

UG SRR 28 (1. 00 ) BT 250 mL &K+,
MK ZBECL ¢+ 4, o) PEFTREYL 12 h, B0 (10 000 g, 10
min) WA TUHE , HTTIERS THRIB/KIG KA sevage IR EH.
BB OGN ZBIRM - DEAE-52 44 #+E, F NaCl k%%
€0.05, 0.1, 0.2 mol » L") B b3k, Wi 0.5 mL
min~', H4E 0.1 mol « L™ YEBEMHEIT /K ZBECT ¢ 4, @) FE
Pi1z h, BLOWETE, B T. RETHETEM®K, L
Sephadex G-150 K, FJ 0.1 mol » L™! NaCl pe/Bi, W4 &8
B, BAXKZEE: 4, o)BEUL 12 h, BLOWETTR, %
T(115 mg), BBl Z WE @ B R F LB 2 (tea polysac-
charide 2, TPS2),

BHE R 25 (1. 00 @) BEMT 250 mL Z{IEAKH,
FEKEY pH{EZ 8.0, FAIA 25 mL H,0, (30%) 7 85
CHIE 2 h i, BEBEA SR (MW 8000~ 14400,
Beijing Xiasi Biotechnology Co. , LTD) %} 3h#E K& 12
h, R BB ERMICKZBE * 4, @) BEATREN 12 h,
B5.0(10 000 g, 10 min) B TLIE, WLITIEH THRIBAERA
sevage IRBR . RE LG W E WM I DEAE-52 4 %
., Al NaCl K ZE# (0. 05, 0.1, 0.2 mol » L™ ) K EF np ¥k,
#E 0.5 mL » min~', $£ 0.1 mol » L' PeBEMHITEAZ
BE(1l: 4, Q)BEUT 12 h, B.OWEURE, HT. BIRTHET
7K1M/K, I Sephadex G-150 &, FH 0.1 mol » L™' NaCl ¥tk
WR SHER 4, BHTKZRE(L ¢ 4, RN 12 h, BO0sE
UL, URT (85 mg), IBRIMMIbSRA L NKEH 1(tea
polysaccharide 1, TPS1),

1.3.4 RS EFMNE. E8-smg

HFNE (Dextran) JARdE i, 43 F 8 10 000, 2 HIbRAER
LKEAREHHBH B y=0.007 7x—0.004 8, R?=0. 998 1
(GHerh 2 AR, 307 pg » mL™, y HREMED.
1.3.5 BORAFNE. RAZ LA EE 65050

PEMEEAEEFEREERS, 26, 8% H
BB R y=0. 6092—0. 001, R*=0. 996 0CH:th x 4= fi

HEHEHWE, 800 mg - mL™, y HEHHD.
1.3.6 BEEEAE . AB-oFkl]

DLEZUBRE ROV AR S, 2 HPRAERER, 3R RE
BB R y=0.007 62—0.001 7, R2=0.997 7(Hrh = K
HFANERERRIRAE , B0 pg - mL™1, y HIRIGED .
1.3.7 #-FEeym g

SR FIBERE 65,35 ¥ (GPO) W 5 2k L 89 o0 F &, Ultra-
hydrogel Linear Column 7. 8 mmX 300 mm ¥, HiENER;
PLO.2 mol » L' #/k B Wk Wi sh A X BB S ¥ W 50
pL, BURG R IR 10 L, W 0.08 mL » min™"', LLAHE
BT (180~200 J3) MARREATII 2 » 45 R SEI filk 3 4
.,
1.3.8 #4mmE 5

R GC-MS S Bk A s 2% B i B L. DB-5
$:(0. 2 mmX 35 mX0.25 pm); WA NEEEA K. Wik 20
mL « min~!; EIEHFEITRE 280 °C; HRFIHR: PIHRB
B 60 °C, ££4%F 2 min, L 30 °C » min' FHEH] 120 °C, 4pfF1
min, P 25 °C » min ! FE R 250 °C, {£F 10 min, fRiEFR
F EL B TR, HFHRER 70 eV,
1.3.9 X 3G LBEFHR

(1) 5

% TPS1 #1 TPS2 Fe % 1. 0 mg » mL '¥¥#, T 200~
400 nm FACTEM . 447 TPSL f1 TPS2 EHMEIEFFHE .

DS E ST

TPS1 #1 TPS2 & KBr £/, TLAMGIE L2,
R BBEEHE] 400~4 000 cm™', 43HFE 8 em™', HIKHK
16,

Y RTFH Bt

BTFEG B, AR REHE, BN
ZEERE, RERSEH LA FRB WA - NER, &
M. BUCRESHEZETFKERT EP &, MHEZRKK
BEAHLOX10" mgmL™" ., FIBBMAWI 20 )L ERWHR
WORE R TE M 8 22 FF R, (PR S 7E S SP TR IS BT 47
AFM(atomic force microscopy) il &, RFHAAW TEFH
BB, AR E R 1.000 X 1. 000 pm, R K 1. 00
Hz, BB TG, BfEfA#EH 7 3~4 nN
BHLIA.

() ZEZ e g

X Philips 2\ #] 8 XL30ESEM-TMP #5345 T W
£, LT 250 kV), JEa R F MM WEF4 2 000
Xy 5 000X PP B AHIC 7%

2 HRS5vhe

2.1 EEZXAEESEBMBRAESBERIEESRES
FREWR

MESFWEHRBES R LW, Bk B 6 5T

K, KBRS BN, P EZWR0.4540.09) %,

KB 20 d JSHEEE (0. 80£0.12) %, T %% (B 40 DAL

BB T (1.681£0.23) %, HIEHR BE. NFE 1 alm, k20
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Table! Contents of polysaccharide and its molecule weight in
different raw polysaccharide extractsIRT PS[
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Fig.2 Scanning dectron mjcroscope [(BEM O ood 000 000 oOooo ooo oo
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The Molecular Composition and Spectral Properties of Polysaccharide
Isolated from Pu-Erh Tea and Its Material

GONG Jia-shun', HU Xiao-jing' , PENG Chun-xiv? , ZHOU Hong-jie®

1. College of Food Science and Technology, Yunnan Agricultural University, Kunming 650201, China
2. College of Horticulture and Landscape, Yunnan Agricultural University, Kunming 650201, China
3. College of Pu-erh Tea, Yunnan Agricultural University, Kunming 650201, China

Abstract Pu-erh tea, a kind of well-known tea from the ancient time, is originally produced in the Yunnan Lanchan River basin
through a special solid state fermentation by fungi. It uses sun-dried green tea as its starting materials. To investigate the varia-
tion of composition and spectral properties of polysaccharide during solid state fermentation of pu-erh tea by using Saccharomyces
cerevisiae as preponderant starter and using sun-dried green tea as materials in the present study. The results showed that the
content of water soluble polysaccharide was increased, and the activity of hydrolase such as cellulase, pectinase and glucomylase
were also enhanced. The content of neutral sugar increased with the ferment time increasing and the Mw of raw polysaccharide
showed significant difference during fermentation. The main polysaccharide TPS2 and TPS] were isolated and purified from pu-
erh tea and its materials by DEAE-52 and Sephadex G-150 column chromatography. TPS2 contains the higher content of uronic
acid, but TPSI contains the higher contents of neutral sugar and protein. Monosaccharide analysis by GC-MS revealed that TPSI
and TPS2 were composed of arabinose, galactose, glucose, rhamnose, xylose and mannose with molar ratios of 24.2 : 23. 6 *

5.9:3.2:1.8:1.1and 19.3:26.9:3.2: 2.7 1.3:5.5, respectively. The average molecular weight of TPS1 and TPS2
was 1. 68X 10* and 1. 21X10* Daltons, respectively. UV scanning spectrum showed that TPS]1 and TPS2 had no characteristic
absorption between 200 and 400 nm wavelength, it suggested that they contain trace protein. IR spectrum of TPS1 and TPS2
demonstrated that pyranoid rings were contained in them. As shown in the image of atomic force microscope, the molecular ap-
pearance of TPS] and TPS2 resembled islands and apparently consisted of conglomerations. The height of conglomerations of
TPS2 was about 40nm and the length or width was 0. 5-0. 8 um, while the height of conglomerations of TPS1 was about 4nm and
the length or width was 0. 2-0. 4 ym. TPS2 shows sheet conglomerations with rough surface, but TPS1 shows squama conglom-
erations with smooth surface in the image of scanning electron micrograph. The experimental data suggested that the variation of
composition and spectral properties of polysaccharide isolated from pu-erh tea and its materials owed to the action of microorgan-

ism and humid and thermal action for long time process.
Keywords Pu-erh tea; Sun-dried green tea; Polysaccharide; Solid state fermentation; Spectral properties
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