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BETal (I0) BREMMAMAERH (HPLC) M—#, BB FHMEE FH—HBEHEE
BITiE. MAEURRMBAEMHEINEELRE T HEF. FIRAGHIEESAI S
., BFREEAREFNLT, REER, RE, @E, FTRENEZHI> THRBES.
BEFEREA, BFRIEER 1975 FAMERRBRE, EL2EFRELN. &, 34T
W, frfh. AT, B DEMEMSTRERZENAH, SR BTN E XAEIH
T, ETRERLEYS FRAAUAFEERERBER T 2B FHRE, Roxklin FF
1983 FFHEHE T FHAE FRRBEAIEES B, KPR EERR 350 & 5 1% 77 (%% HPAEC)
U, ABFEEERNRESL, FRBFEHL, SRERVRUGER, BB —MTLEYE
HATIRABI A .

EXRFEHNBSY B—HYRIBRERE, XHHEE S HEOP AN ERRERT &,
FRTETFEEFEERMSERANEEURLERXAAEESHLY RN HTFAR
MNH. BE_BaRAARE. BEAATERPRH ETHENBRERRTENE FEE
REFEHEZHEPH 2 HERNER, ZEYTER, EREOSNHFENRNESETBE
BRI A, FIHBEKRRGREN, EEHMIBRKBEFMELE, LI METROSEP
CARB 1 (150%4.0 mm) BB FATHeAE h4r B HE, L 6.0 mmol/L NaOH A ¥EAXM, 7E 32°C
BRI A T X SRR 2 KRBT R, SEIL T X 4RI £ 58 TP I PR A H SRV A P SRR 1R
SEESBMTERN. EHFREME, XHATRMERT TERITT HHHAR, #
— SR LRESF, AXNEAFEHEEN I RRIFN RN LA ERE REBTR
HHRRRYE, FATHTEMAEFTEHITHEREA TERAIENERTE, LT
TEEREAEBREES BT HAENERTE. BT, BRENNHEHIEAEL
MpAGE, 2R TEESENLUGLE, REBTREFNIRAR AH#E—SR
ET HT RIS M. EEU LTRSS, F7E5E X 25 /KM 5 R 510 77 AR
B, RURAARBEMR. SHETKERS. A TEERMAE, HEMNHLLRE
B, WREORRHEHTIE, EIRE. XAV HEFORENEFEIERUD
%, TRMBTREFMNKR, BTRORBENERE, URKHBTMEK.

—. BRPREHEORDEBFAERNTERA

AXERRRREGFTREEFAESHEOER L, BT AR E TG0 B-hkoh &tk
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Rl (HPAE-PAD), # 32°CHIZM MBS AR SR ME AN H E5E 2 ammn
577, LA METROSEP CARB 1 (150%4.0 mm) (A B 73 #4022 BH:, 6.0 mmol/L NaOH
MBI, MEERE S 1.0 mL/min, S8 EDY 35 mine ZERUKSEEET, W
EERH EAER RS 50 0.125 mg/L 1 2.0 mg/LGHEAEHAFR 20 uL, W &) . 20 mg/L
REFERH BRI EBUES: 7 RS, FFBRREE R SRR R E 2 3R 5.79%F0
14.15%, {R B85S RIFAHZIFRHERZ 2 500 2.08%F1 2.19%.. #5352 FIEIK K 94.9%-97.5%.
RFTEM T ERE. ARAETERXT SHEFOHAENHERE, ANTE TR 250
BAL R A
. BTABSANE RN PRREETR

BALT FRRBA BB BB 2R 4 B ESFF R SRR EIE. 8
¥, HESER NS5, LA METROSEP CARB 1 (150x4.0 mm) BABS FAC#ek: b4 5
£, L 6.0 mmol/L:NaOH U AIKPEIRTE 32°CHILIE T # 4 M A B R L e, WhoEm
JE 3 1.0 mL/min, 243 7 E A 45 min. ERAKI S B &HT 4 M fERR PR 0 0.125 mg/L
~2.0mg/L GEFEAR20uL, ERER). F20mg/L KL, BEH. HEMEMN 30mg/L
RIRFERPRE L 7 VG, WRIAAXTMERER 5.82%~14.19%, {R BB () KIAEXT bR
TRER 2.03%~2.26%. F& T2 HIFE Y 91.8%~99.3%. FHFTRIMTERE. BRFT
AFERTHDE, BT HEMRSR.
= BESENLAZENETFEERNTENR

BYTETEEESBNEFESHEMULASEN /%, UMETROSEP CARB 1
(150x4.0 mm) BB FAEHAE A4 BEAE, BRrh et #, LL7.0 mmol/L NaOH¥E#K itk BEil,
FPERTIE1.0 mL/min, BAMHT 1035 min. ZARALMAHTRMT, SFhSBEROR R4 5
A F$E0.125 my/L, HEHE0.S mg/L, HEHE1.0mg/L GEREAIR20uL, BRER), 30 mg/L
HIFRHERE IR SR UL LSRRI, 1 T AIARRT AR AEDR 22 4 1.79%~3.52%, (R BI B [R] IR SD Ay
3.07%~3.29%, &3l FEIK % %96.3%~99.5%. EA LR A ESERMEFEZEMLLE
¥, BATRENSBEZRNZENRURBE, MIGEREAHER.
M. BT RS kT R AT

BT BB 3 S B - B 2 R A TR 2 B KRR P RN E TR, R
SRR T B MIEE R RMAR S & B %M. FAAIMETROSEP CARB1 (150%4.0
mm) B FBAE RSB, LA100 mmoVLN2OHBE B AWML, HEA1.0mL/min, B
B E 413 mine EMAKEIERMET, RENBRERHRN0.4 mgL GEFER200L) . F10
mg/LREEFRHER MOELEBERETIR, Wi AR ARAE IR 2 0 1.64% . R TEIFRHIRSD43.43%, fREY
I TE) AIRSD40.36%. 4% &t IINAR AL 494.6%~96.1% (HEF E &) F193.2%~95.6 (MR
TR » ARBINTERE. BHHSNTZ/EM THKRE, IHEREAHE.
X§E: BEFRIE BOhRBRN S8 FH &% LB

n
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Abstract

Ton Chromatography is a branch of the High Performance Liquid Chromatography and it is a liquid
chromatography method for the determination of the anions and cations. IC has good selectivity,
high sensitivity, rapidity, simplicity and can detect various components simultaneously for the
determination of the common cations and anions, the organic acids and amines which were difficult
to detected by other analytical methods. Based on these advantages, since 1975 IC has a rapid
development and has been widly used in many fields , such as environmental monitoring, electric
power, semiconductor, foods, petroleum and chemical industry, medical and health, biochemistry
and so on.At the meantime there are already in dozens of IC methods become the standard method
for the authority. Ground on the state of ionization in alkali and the electrochemical activity of the
sugars, Roxklin had reported the method that use the anion exchange column and pulsed
amperemetric detection to determined the polysaccharides in 1983. Due to it's sim;;ly manipulate and
accuratly results, using IC for determining sugars deserves people's concern and study.

The thesis consists of two parts. One is a review related to the application and the extraction of
the polysaccharides, and makes an evaluation on the development of the IC detection technology and
the other fields'detectation in recent ten years.The other is a research report which is composed of
four components as follows. First of all, do the research on the extraction and the determination of
glucose and mannose which are the two kinds of tea polysaccharides in green tea with IC technology.
A fast, simple method was established and the best extracte condition was chosen at the same time.
Using the warm water to distill the green tea and ultrasound compnent with the HAc to hydrolyze
the tea polysaccharides, take the METROSEP CARB1(150%4.0 mm) anion exchange column as the
chromatograph IC separation, at 32°C using the 6.0mmol/L NaOH as the mobile phase.The glucose
and the mannose were totally separated and determined. Consideration of the top research, applying
this system to the four kinds of teas, improving the condition, inlarge the application from the only
two monosaccharides to four kinds of monosaccharides, after that good results were be gotten. This
method broke the usual method that need gradient mobile phase, only need one fixed flow liquid
which can easily separated the polysaccharides. Then apply this method to determine the

polysaccharides which are distracted from the mushroom and the CommonYan Rhizome, good
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results were gotten and the method was be optimized. But in these researches, there are also some

disadvantages, such as the determination of the fructose, clearly manifest as the low sensitivity and
the long determine time that cost. For the development of the method, go on to improve the
condition, and a fast, accurate method for determining fructose by IC was established with a high

accuracy and low detection limite.

1. The studies of the extractionand and the Ion Chromatography determination of tea

polysaccharides in Green Tea

A method for determine tea polysaccharides of glucose and mannose in green tea by high
performance anion exchange with pulsed amperemetric detection was established, based on the
different distill methods. The chromatograph separation was established on METROSEP CARB 1

(150%4.0 mm) anion exchange column, using 6.0 mmol/L NaOH at 1.0 mL/min in flow rate. The
total analysis time is 35 min. The detection limits of 0.125 mg/L~2.0 mg/L (20 uL injection, using
the peak height for the quantitative analysis) were achieved under the optimal conditions. The RSDs
of peak height for the seven consecutive determinations of 20 mg/L glucose and mannose were
5.79% and 14.15% respectively, and the RSDs of reserve time were 2.08% and 2.19%. The recovery
percentages of the sample detection were 94.9%~97.5%. Glucose and mannose were be determined

fast and effectively, at the meantime, the best distill condition was be chosen.
2. The determination of tea polysaccharides with Ion Chromatography

A method for the determination of tea polysaccharides of galactose, glucose, mannose and fructose
by high performance anion exchange with pulsed amperemetric detection was established. The
chromatograph sepa{ration was established on METROSEP CARB 1 (150%4.0 mm) anion exchange
column, using 6.0 mmol/L NaOH at 1.0 mL/min in flow rate and at 32°C. The total analysis time is
45 min. The detection limits of 0.125 mg/I.~2.0 mg/L (20 pL injection, using the peak height for the
quantitative analysis) were achieved under the optimal conditions. The RSDs of peak height for the
seven consecutive determinations of 20 mg/L galactose, glucose, mannose and 30 mg/L fructose
were 5.82%~14.19%, and the RSDs of reserve time were 2.03%~2.26%. The recovery percentages
of the sample detection were 91.8%~99.3%. Four kinds of tea polysaccharides were fast and

effectively determined, and the results of the determination were satisfying.

3. Studies of the determination of the lentinan and the dioscoreaopposita polysaccharides by

IC

This article applies the used of the IC technology to the fungus and Chinese traditional medicines
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field and a fast determining method has been established. The chromatograph separation was
established METROSEP CARB 1(150%4.0 mm) anion exchange column, with pulsed amperemetric
detection. Using 7.0 mmol/L NaOH at 1.0 mL/min in flow rate. The total analysis time is 35min.The
detection limits was 0.125~1.0 mg/L(20 pL injection,using the peak height for the quantitative
analysis) were achieved under the optimal conditions. The RSDs of peak height for six consecutive
determinations of 30 mg/L standard sample were 1.79%~3.52%,and the RSDs of reserve time were
3.07%~3.29%. The recovery percentages of the sample detection were 96.3%~99.5%. The system
was applied for the determination of lentinan and dioscoreaopposita, good separation and high

detection sensitivity were achieved, and the results of the determination were satisfying.
4. The determination of the fructose by IC

A method for determination of fructose in hydrolyzing polysaccharides by high performance anion
exchange with pulsed amperemetric detection was established. And the accuracy that use the peak
height and peak area for quantitative analysis were discussed. The chromatograph separation was
established on METROSEP CAR 1(150%4.0 mm) anion exchange column, using 100 mmol/L NaOH
at 1.0 mL/min in flow rate. The total analysis time is 13min. The detection limits of 0.4 mg/L(20uL
injection) was achieved under the optimal conditions. The RSDs of peak height for seven
consecutive determination of 10 mg/L fructose was 1.64%, the RSDs of peak area 3.43%, and the
RSDs of reserve time 0.36%. The recovery percentages of sample detection were
94.6%~96.1%(using peak height) and 93.2%~95.6%(using peak area). Three kinds of tea

polysaccharides were fast and effectively determined, and the results of the determination were

satisfying.

Keywords: anion exchange, pulsed amperemetric detection, polysaccharide, tea,

mushroom, dioscorea opposita
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BREBAAPFERZOAILEY, LREENEVRO TUSYREEYR. 25
SMIE, EREHEY. Bd. BE. BRURIMBASEEE. 20 1L 60 ERLUK, A
WIBH R L 58 B E RS R EDIEERTHAE Y, 2T SR BT RE T il Sk
(REER, (EAZYRTLIGT RER, BYERENH R, BES: ERAFIRE, HBE, HiE
G, DUBLML, FROUEE, BRMAE, WMERELBHE, REZRSEORNOEDEREIEH. 28
T ERERE, BHBERIANMREFGTR.

Z ZRENE N RIERMNSAGE
1. SRENSYRELING 2

EHEATNEESTHE. RKTIR, B—RIFHHERERKNERYR.
ARGES THEDBESOBAKUEYRETEDIRILE. A —HAUOAEA
BEEEE. HERE., PARES. AWMU LWERARMAZHE, SHEEREN
BRRERES EUFEHULEIRZMEHR. ROTEMR, NS AT FER
HEEE 106 MITHE. HETRSENERE, EL0EEL 10 MU LR BEARMR
BREARAZHE. L 10NMDHERNHRAERE. R, REEMRNELERE £F
BLaaTEARMERN, RE S FHR, MRERTHS T, WA X EXEH
BT BUBBARSLHERRGHER.

2. ZHEMRMAZE

EWARYITUEY, HBTK, BEXAKERAE, ERHRK, BRIEELS
Ho ATRETENRINE, £KRBITENEMERETREBHE, RIEE. 1
BRITEERKRABLZERRENAN, BTEEAHME, HLSERs2EMR, WEE
HFEEMAR.

WK%, FHBERINEESE, WELS S00g, B, MEEK, MA 15%HHE
HES7E SOCHI pH4.8 &1 FEME 60 min, f/KZE 10L, RIEFEE 95C, HEVBKRE, #
ISCHRAETAYRRBPIERRIM 2h, EATE, BHEER. BRETUAKERLENR
WHE, HEREEARSE. EHSMERER, BERHTE, BERERA.

PR R FB AR A A B SRR EUE. 2RME, FHBSRBBRNTNRELHE,
B4, BEAZE 100 g BELREHMA SOCHK, BAKRKI K, SR Smin, &
FEURE, WERSE:; FRBBEFION 5% ZBETRRELHEIRE, HiEEO 15 min 8
Blyive, FIEISEH: 5 K, E-S0CTAGTER BTPNRMLE. 2dXRiry, BHEKH

Dilf
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B 2 68 93 B4R 0 2 ) SR R TR o A ol D R B A 13k Ay m 0 3 5 e 8 7 6 i 4
F& T BA LS PIR BB AR . XA 1% ) 5 A B SR MU T IE 38 S v S K
PEREPRIVESRE, 7 70C, HEH 600 W, REXETIE 30 min &4 FlKNERE P
BETT AR BB T AR IR . BB A RIS S Bh IR I S R R 8, EARSSIARA, RIBIFHE
FEREUT .

3. BEEMSDIAXR
I ZENESW

B TRERAFEEN, 200 E 2N e 5 ma] LURE T R TE, Bass
R A BEBERT AT IE .

UM EZFENE T E N EB-RRE TR EER- SRR, WU KEAE RS, 2
HHBENE, WHER. XWRTERE. HE. E, EXHERETENE GRS SR
B EM-RRERSFABENEWER, BE SHEF-RRENETAEMMEESE,
ERRHAEHR-HRENERN —GHHLER. ERNOEENLESE, SR H
0.85%0.01%, 1.41%0.06%, F2.63%+0.27%, MHHRE A KIX—% RIRE, FTERUE
HEEREMANRR, FRILURERTEENESR, FNNETILARERLIR., 435
MERRORESHESE, HHH 3%~3.5% 4.17%~6.35%. 3.10%~3.53%. LLEHFIHE
MR, MEMRK, —HTEERSMA. MITESNERIBN, B—AEREENAETERE
ERFHRREEL IS, EHKEERTRATNSFBR.

BEA%EWRIIR T B -FREMEEREE " RNE R L0, MEMEETH 50
ERRPEEMEEENSE, HR TR AEREEZAM TR, TS RERIEGREESE.
M R M E %, R EIBEIREARBRETHIT, NRETREL G HESER
fTh, ERMESEE. AEMEERETIOMRERNS R, O555-RREML,
BRI BB BB

LS BRNNELSE 3,5-ZHEKHR (DNS) thfak, RAEBRERE, RE, REK
B, RETHREAD. TARPISHAZZNETELSESR, HRLEH, ENMT. B—H
HH & 5 R E T

3.2 ZRAEL 2T

LA K BRE N E T EBHRZRARIEE (HPLC), SHEIEE (GO), #ME
fBi%E (TLC), AXEAEHRKE (HPCE) %.

W XRPVE R 1- B3 FE-S-IEMRE (PMP) BERTATAEL R MR AR ik,
BT 9 FhE WK B, IR A T SR L B B A AT, B RIFIER M,
SRR, YALHEOEERE BT, BAERR, FIBRKR, HEE FIHERERA

2
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¥E 7 PheagELE RN, HEE/RELH 0.57: 1.00: 0.13: 3.06: 8.16: 7.17: 12.69. i%FikR BiiE,
W, HE, TEXKHEM.

TR BN, £ MS B8 VF-SMS EAEEiER (30 mx0.25 mm 3£ E Varian 2 7)); #
FECIRE 280°C; HARLHEA 120C, 3C/min E 210C, F# 4 min; RAAFAES, &
# 1.0 mL/min; BFHMERA El-Auto, B TALEER 70 eV B THHER 180°C; ¥ LIRS 280°C;
JREFIRETEE 40-550 amu FIFAT, FIRSMHGEE-RGBAES T T EBKNRE L BN S5
Mo

BEPSESR AL HE, BEHE AXERASEBRENESTE, MHYEGILE
RIEST T BN, BERHETEASNRIANANBIRE (ZMLAE: WiE: £
KZM: K=8: 2: 1: 2), BEMBEFNER- KB EEH.

BRECY% R E A B A B K ENE RN LT AEOAR, HSBKRE, Ba-
ERATAELL, BIKEMR: FHH 75 mmol/L FISVAM (pH 9.5); FHR 22°C: HIFR 16kV:
K 200 nm; SEHEFE, HEENEN Ss. WABEXKENSHIEMHEE, MiaEm
HFU0E 3 FEAFEA AR IR B, KRR, AT AL E SR A S . AR,
FFHCVE R H B LB R E BIKERI A T HE DU RS L M BEa 5.

GE&ETH: HPLC HEEENR, SHER, HBEARE, ERET, THEEESHRT
Ao BEEEGRAEITH REERARERCENE (RD SEREBHHRE (ELSD)
¥, RIZHEK, T ELSD M RAFHME RS 534K HPLC 478, BRI
HE . —RRFAREAESBRRAEEE, MEABEN+4 5% A GC W ErEA,
BHTFREASRERBHFERYE, TLALAESHEES T2 TSRS R U R 3 da e
MATEY. S, BTRENFEL, EXEFEDNHETEF, ELEHEDHRAK,
FEEMTNERHEFEZME, SEFEHASNSBENER. TLC B—MHEMRIEN
ST, ERETHETANEERRENRATERESE REFLE BH¥E FH,
RIERFF R (BREAREREW, BAFFMEENMEFBER™E. HPCE BERARFRMHE
b, WG, REUTHE, 4 BRRE A A, EERRARN T RA B A,

EER, BT REENERRAZHEELZNNEN, ETHEELED) FRABLEE
e REBMA R EEFIORE. HHIKRENR 0.01~0.2 moV/L NaOH 5 NaAc fE#EHKEE. F
S AR A Rk 225 M SR PO, Cail V% R KB B TR e - Bk S R i E
Bf ST T LA P ZFEER, FIFMERRE 16 min REHEE. BHE. £5E. BEFHES
Bk, BHERRMPREEDN, EEALE. Tommaso® B ZIERINS B E T 455
FRRERSEAS, XERF. BFEIEE, RERE, FRER, B—MRE. EENR
WrTdE. ERTEFEESTHEFERERRHE, HERITLELRER™E, BNEEEXR IC
LW HH AR G HRURE.



PR K F AT ie X
e ————————————————————————————————————————————————————

3.3 FWNGEHSH

ERENEMIMEEFRXATHSERHUBEE, INHFENFREETRAHE
B FEFEIIGEE. CHNGEENBEBILR S, RN AT

KOG DR RIE TAIME—R, 7 10000 v/min F B0 20 min, WA
ZREE. PUERZE. WERBEE, 2T, #TRMIM, 7 270~280 cm LA BRI IE.

AT MROEE, TRTULELHEPRESARKRE (1260~1210 cm™)
REBEMRAME (800~950 em™). AR ARRKM T AH — D X MRE R iid
(4000~6500 cmn™), HHEZECTE M ZE B  SREN HY K 9 2K 2. £ HE TPS-3 7E 3415~3280 cm™* A
1665~1635 cm™ Sb39745 — MR 5 FEY T A RHE R i .

BEFRMT: N PC NMR TTLS I S EPRERIE, BASHETRSE PERN
KRB BERFRREMBURALE. FIA 'H NMR #—5HASHEH. g P% %
ﬁﬁﬁ%ﬁ%ﬁﬁ&%@ﬂ%FﬁRﬂ”cNMRﬁﬁ%%%&MT%AWﬂ%,MW%ET
BRI BR LN L AR

EREMAMMTATE, TFH— LB R 2B,

AR, FESHEOSEERNE T KERTRESHNS TR, ¥ AAHBEE
B, AR, SR, RGNS, BidEEI%,

FU AL 71 34 22 58 P B 08 ) 21 AR B 58 /K AR, 8 22 B o S 0 AR L R B (O B 1
BWTR, B, BFEHAETR, MREHTEHER. BHNKETEERBRKRE
M S RUKRE IR = R B REE. BRI ERRREAE —ENEtE, 2%
B—MY Lo, FEONERERERE REKRELRRGT SN, ERRAK, AL
ZRZBKBEEAN =R ZRESERK, BAE—SHRMYE. BAE%E, FRBER
Bhkgik, MB—MFE. BE, KBRBAMENTE. LBSEAERNEA 90 min, 5
BIER 300 W, KRN 1 mol/L ZHAS, MRBLF.

Z. ZEENENMINEE

# £ ¥ (Tea—polysaccharides, fEJFFTPS) RV P AFRHRAEYERN—REFARES
E—ErBELELBEEEA. BEMIRARYE, RLHEEE B ENRMESCRRNAEENE,
FRLEGTER AT R BREROLERR, RAESEIEHRREGY.

1. XZRIOER
1.1 3R R 2R A

BREANRE R R R AT R M A SY - BB R — KR BUK R M B T S 26
VIR, ARG, UFEEARTNG SRS, TN RSB RS R H § s 5



W LERLIR
DTFHEEMR. WEAETERWIAE (FEANTYN 04%), WEE (HE), 2%
(0.73%), H4HE (0.15%), (I RE) AHESRH RE). DEFERE (0.64%~2.52%),
F RN PROGEERESEE. UETRAFENEE R B HETE, LIAEMR
fagEgH 1,

1.2 FHARMKREESE

—REBEALENMNEZENTFAIAEEEAR, HFb—FEBARNSE L5
(homosaccharide) MIEH. B RF AL SEEH AN IELHE (heterosaccharide) , R .

FHFHEERYREZHTEN 25%~30%. TEHAEE (43%~8.9%), ¥HHE
(3.0%~9.5%), T8 (0.2%~2.0%) MEK (11%) £E%. WA THAROTEEME
HERRAKREN, WHUEETK, RRYBRHBFRENSHLPRLEE, BETIXES
HWHX. ZEHIPETLEILCHEIER, TEREBITHE.

EME—RICER, ETK, PREEERAGEEAE, ERMERK. BERH NG
TR UK AER, ATBUKBHEL RS, MRERNEk, BSAZEHE—E&X.

FEE. FAEZREUBREDAREN EERS. WrErtRiae, £ NI
FILVFIRM . BEREE, REURSERSHEELMI S, BTHEDORKEELHE, S
REENK, QREARER, "HRAEERSKEEESR. ELEFEETFFHTHMEDH
KB UREHHR 50 4/ 50ke, BRFBBM AL 366507 /%A, HALBETH (B
BUELTYE 18.65%, BTN 14.09%), FIEHERENEE M (JRE 4.68%, thHEL 7.84%)

4]

1.3 HZMRAFEES %

H—REELHE, TEHHHE. WREE. R2E. AF. FARRREESARORS
BEXRT 10 KIKNE, AELEME (Polysaccharide), FifRZHE. BX—AETHAFRMNEHE
MBI,

EXRHPEIE-RKBHEE BRATSHEYEENESRAIFER R2BE
X EMTTFARR R D . XRKEH D BB AR AFHEELHE (Tea Polysaccharide, TPS) B2
LR, RIHE.

1.3.1 A%

HEZRHESRM L, HARH L (Crude Tea Polysaccharide) AL ¥E. EAM, RRK,
KA MHEABRS REY. 5 FRAN 1x10°~5x10° KK BT & S8, L BRY HHEE.
FIfiasE. Hr. XA, HES. BRARE. BRAYYSE, xIEHLEmR DXL
BRRRS BRI E AR I RAASE 1 F8=1.7:5.7:4.7. H F B4 107000. TR EEEH R INE 1.
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*1:. Aemag

[SEDATSE: ] AFE Ry nEE FAHE e
GF 0.10 0.04 0.11 0.81 0.76 1.81
[i)4 5.52 221 6.08 44.20 41.99 100.00

LT, RIS IR R B 3 Rk B, BRI TPS-1, KE A TPS-2
KGR TPS-3, HEESEIHIN 48.28%. 57.71%K 40.02% (FiE-EEEME). TPS-1
& LB, D-HEME, LB A&k D-R5E, A E 24 3.51:14.78:20.46:61.25. TPS-2
& D-R¥E. L-FIfasE. D-RHER D-Hi45E, MR 4.39:16.22:79.39 (F—MEEG,
A D-HE$E), TPS-3 & L-B 28 )L D-R5E, MRt 100 (D-REEKIK, 8 L-REREHER),
sk, TPS3 EARHH. 4, BEETHXNAGHERANMELE, AR 2.

% 2: TPS-3 MYB TR BEN (%)
JC# Ca Me Fe Mg Zn Cr Cu Co Ge Se
wE 2.40 98.9 83.0 660 323 0.254 | 0.613 | 0.111 0.313 | 0.368

1.3.2 2B

BRFTEMSESBFHEL. %%, SINSTELA 312, SRFRPHRLESRE
2.63%Zh, BIASNKEATRN 3.1 5%, NRERH 107 . R HREFENTEMERETH
B, FEFRTETRMRMAEZREENEMmIES.

1.3.3 4R

BTEENEDTEERS FHEY, HEs 2B BT ENARTNR. EARYEES
BHREY. TRNEESS TR, K, BRE DREHRRASHTER. FRLHA
REILFE, HEMMLAHRADFE—EER, ERNEHSERART,

A — it R

Lo BALKRT DR AR ARE S, RE#EE, Tk, BTK, FETHENE, €K
H,S0, AT 5 o -ZEB1EH, FESHIKERE, K ZRKMITS PR 2Rt RN,
KRN ZHERATEREAL, HPFRXRLELEHEE.

B. XM ZHWCTPS)MIRILIER

CTPS ¥ T K, WKPEMEL 76%, AETRREMAIER, B, & RS £

natE G, BRXD, Al AR, 7 pH<S5.0 W pH>7.0 B, SKRESH.

1.3.4 £

BEAMN ZHNRMTELRE L, XM SHEARPHE S ERIEEDRE, Bk, % 1970
R, RSHENMREELHE, 1986 F 10 A, HASKREBFREL S ERRE N “MFEHH



B XA

e ——
R SR 1) 200 BV BR LM D7 RO o FK S R B HIA K SRR K SRR 7
HARR Y, BXEREOAKERYERIE A TR, BRATEKAERRIES. X
EBERS, WKBEEN, SHEHERRE, WAKBEERRS I—E A, REHEL
HHAE. PR, BEAR, STFRAN 4x10° BEERIZs 5 SHERS, FIRA
BR 14, 2B, IRYREHZE. RRAEKZEEE, AGTREBREEMRE
ME . Mori MPYSABIHIK. ZEREA T BN REBUN M ZE I o ) % th L e I B SR 08 S8
AR EAEE, HARY LRI, D-BEN D-H2E N EA%H. FURRME
BRI EFAINRTBEELAR LERANESR. '

1.3.5 4ift

RERME—SANT EHTE: I DEAE-AEZREN, BKRENTDE, BREkik
5 HPLC %% . REFEALB/KEM)S, BiEid Sephadex G-75 K (2.6 cmx80 cm) 5 Sephadex
G-150 & (1.5 cmx60 cm) E#7, Wi—PS4itk. FH 0.1 moV/LNaCl ¥Efit, WESHERS, B
WiEEN, EERETRIARSEMLRS,

2. RZENINEE

EH SRR REIIGER B TR R MIDER T AR AR AR ARN, BFER BX
BRXENZERRIYENHARE, MRHEESEUEXTEEN—M 0. BIEEX,
REMRATBERTEBUESENGRARORT, FE, RRE, BifE 7R RLE
HUgk, FEE, MEWEHES Y,

2.1 PESHHE

1970 4EAR, PERMWA B BT SR DRSS, RS REESIRART
B R SERSERETRE, DEARETESAZRES “Co, BAHIEN 766~840 £ (R).
GRE®R, RHTENPESMREE, RENEEL 30%.

2.2 MR m iR

EERmECIRE, FHSEEN. B9 BEE K mEERTE. EEAZ 50 mgke,
ANERERMLET R AT L 319%, ERAAMEFMATEEAIFHEHE, 37CHFT 10min, X
s EElE, ZREH, 0.05 mg FRMEHENTEKRERE, 0.4 mg v 55230 H]m R EEE .
LRERY, FrLEAREKLREREE, SankkE ATTERRMRHAEER.

2.3 PEmEER

SAARBEBESHZFHLE, 12 h DU, OESELNETRT 12%, EFi& P (0.01
K, 24h 5, MBESERTRT 6.28% BESKEEFHKFES, FTRIERE, BE

7
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e ]

®/ANE B OMRA A 50 mgkg Al 100 mg/kg XM E£¥E, Th 5 MBERE S 5T 14%H 17%.
RIREE )4 25 mg/kg A SO mg/kg, 7 h fFMBERIE B TR T 48%HI 52%, 24 h 542
AEWAMBKRELESR . E—PRANEERESHLERE IR, BEERET2E, 7
B4 100 mg/kg, 7Th M 24 h 5} F|BIRE M, 45REH, Th FOMERKT 47%, ZREAREE
KF, 24h FOFEREEAFTI TR, ERAHEEKT.

BERAA B MBERIRIFA £ 3 10 K 2 ERRETHEIATE, RIE: —HEHERE
%, H—HEEOHBERE, NMSELERETSRER. X2 AERnEER,
BWEAR 2 R E B R EILA/ER 8 KenlChi IHRIE, 485 K% B & UG KA 200 ml
W& 45 mg KM BHEMKEL 2 AFMERERE TR, BEEEAHH=HBASEHLTR, 4
BT BE MO A B& S AR Z5E b BB RIGURE R F B 25 A R & i
L Z /AN

2.4 HEENGRRINE

FERRERE, 3AARETESRH SE, RERRES FAHR%e%E, 6d Rl
BRER ML, MEREEREE IV ETGRS, SREH, KM EEKREE 3.0 mg/mL~10.0 mg/mL
O A MIERE R A TRIRI AR iR, J LUK 3.0 mg/mL S RELE, 53R
A ZRIE P €0.001 KB, TR 1.5 mg/mL B X _ERIER

H4bh, T BEERAF RS RZERARREEWIIGE, BENGEREFEN. BET
RIIRE, A/DRETESRZEHEE, 7dEHKES 2%8KERK, FIEN 0.1 mgkg, 2min
A1 5 min Bl I/ BUBRKLBREE . ARRH, RHEREHRNY 25 mgkg f 50 mg/ke i,
/I BRBRRL R TR 2 43 | 58 10 60%FH 83%.

2.5 O MERGEMETHEER

BETRICSHE, XHEETONERERFLUTHIEEM. RO RKE 0REM,
Fm£¥%22.5 mgkg + 184 25, 20 min 5 R EHRREA B E T B 72 mmHg, 020518 15%:
WEREAER, EAAA S0 myke M 100 mgkeg R BHE, EF/PREFETHFERESHE
K 59%%1 66%, MRS ERENDBFEREFHEK 31%H 29%: BRIk,
OEEEMIEN 1.0 mg/mL XM 28 0.4 mL, B39 50384 R RO T K L 3% & 37%.

2.6 PEBE{ER

Mori M &% “Wft i, FBUKIMIRSTR, SHERISHRNY. EHEAZ, FEN 100
mg/kg WFEBAZ, FEHR 1000 mgkg. FREY, TRV HERERHERNLES
REIEIRE & P AR KT, EARERE, LEFHEDRBEEES 02 mUR, KERN 4.0 mgmL £
Z L, MEHHSREE, SAAKE 12 h & 24 h ST RARRIKL 1%, &8 Es



B XEREHR
EH, BAT 12h BHEATIHARY 1.5%, 24 h FIIK 6.0%, BHRIEHEEKE.
3. QEFELENMARAZ

3.1 Ak ™

BERRLT4ETERE, pH10.0 FIEREEZ MK (0.2mol/L), HFE 250V, 20 min, F ARG,
HHERSH 28 cm MRABHE LK ST HSBRO=F TPS, HEL—MEEH, K=MK
M E AR M.

3.2 giﬁﬁ[ﬂ-ﬂ]
B M- AR E TPS PR S &, DINM-BRENE LT ERR S &.

3.3 HaaHh
3.3.1 BFxHkzE™

ETCRFEH KK D315 B FRARMIEMN R F B TAREMHIZHE. KBS H
£ 5 (NTPS) MM £ HE (ATPS) FEXF HEBBEA BT T 247 . NTPS AR Z R £, 6.82%
LI FERR, PHEIAFIEAR. ATPS UMHESENE, 33.02%LIEHR, THHH
HRENE, BRAREM LI AR,

PIFRIR 2 FEHZ B 200 F1 400 me/kged B B i 4E4R TUEETERE KA /DR 12d, KILEEMH
MU R PR /D RIS B FH 3, A IREFRORR MRS SR

NTPS F1 ATPS 4} 5!it DEAE-Sepharose FF B & 738k (2.6 cmx50 cm) . #REX 300 mg
LREERT 25 mLpH6.0 HIBEREMM P, biF, 5H pH6.0 MIBHRES MBt TR LRI, &
F§ 0~0.6 mol/LNaCl pH6.0 B RRE M HEAT B L VE AR, PR & 2.5 mL/min, % 2 min (4
—&, EEk3ER 486 nm BOLEE, SEE 250 uL, FATIR-EEERERN, PSR
EXTBERARAEE, B, WERBEX HRABEIRE, BT, %T.

3.3.2 K EEHFE™ ™ i

HUTPS10 mg, Al 2 moVL = Z &, 100C/KME 2 h, KFBRGEZET, HFERE
ez, AT mOBKER BO, WEHREKER.

Bt (25x12em), A EATEE, BEFIAIET B : L8 :/K@4:1:5), LA AgNO; ¢,
PR BBEST IO A L R

3.3.3 EyamEiE
# B KRR LR BOBRAE A (BB FHRMASE), LURESTCRNSRR, ek
PR R RN, BERER, WHE TPS ARKHE.

3.3.4 SHEGIHE
¥ 20mg TPS ¥ F 20 mL /K, 1 10 mg RERMERE, 40CT{RHEF 3 h, REMAER,

9
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.o — |

ZREE, FUEET 40mL =HZK (2.0molL) F&H, B 100CEMH 8h. ASM—HE
K» 1.0 mL B 30 mg NaBH, T 2.0 mL %WH, E—&, A Dowexs0-W it 855, i
0.1 mL =HEREE, &Y, FIRZPERGTED, SHAQEITER.

3.3.5 RTFRU#oH

RHERTERTFRECEIEE SR PRMETE. AR EERALK TPS-3 &
BEH. 8. MEEHMAGHERNUETE.
A SFEHHET

FIH Sephadex G-200 £ (18x880 mm) M| THRUERI BHERT Ve F2240%5 (Blue Dextran) 1
Ve, YE% W 0.1 moV/L NaCl. # 5 mg TPS T 1.5 mL K, BE Ve, EF K55 HILENE
4l TPS 5324 107000,
B Hifsrar’" ™™
a LI HIBHT

WAL MBT SEHATASGEAM, SR ERE0E. BEESISRRG TPS3 i
T4 H, TPS-3 7E 3415~3280c m™ FI 1665~1635 cm™ 4k B — B B ¥ELM R 45 AR IR 18 .
b MR 4T

Kol &h TPS BT 44N, TPS 7E 270~280 nm 4% 3R TR i .
C AFLE

oA S ENAEARET GERE E LA YA R/, BN B E VAT S R4
iy HERERRY—M. REEHAERARRHUEKORSES FOTFHRA. BEITE
HIFRTHEALR LR AT REVENFHEEZENS—AH"). BFHATERS
FELLRE IS B T A R R T, RE ki, EEO%, BAMERRNERERIKES. %
HiENZHAE S P NARLHRRKRENE, RREZTEHREER. RHEHEELE
BT3B — X FRIE AL, WAIE BT A SRR — A5 BB X A ¥ R B RE R
HEW. BREKEEFARENEESESHPERTIRNESEY, XEEEYAEARN
AT, FTAERSEFRATHIBELR, WkEREARS, MBLE AR, WRFZRHEE
LRAL—A 5. MEBKEEEEEBRAREHHNLRS, RERSAHRMHA. RERZK
TEMRBERR. EEOLKEESEEGEITEESERL, FHIEIEE] 600000 r/min
LALJE, AR, AN EREE—E, WERERESZEEN—A0. ST
FRRE 97 R & i 2 A FlVR IR B AR 22 AT BN, W0 REEA VR IR
FRIEMEEEZEN L RLEARR, WA RRHEESEAY—4H5.

W, FEZRILAS EHHE

BHR-AZHNBHREE, FETIAFRAIFEAR. BER. VR, LR
MO HAUBTRESIESE —HERNEMERRS T ——LH. FLHELELUB-1, 3HR

10



WA YRR
BHE, SEOBIOAENHEE RERENGRES, BILIUEKE. BRENER. &
I A A R T B o

FEHESERABHEPRENG GRS, SHRTK, TRLT% THEMERHFM, &
BHE, F. 0k HRTOODEER, BTSEEERSERNRRERMRTERE,
HREESERIITA R, SRRE. KA. WHR O R, B2 BERIGT TR mE
IR, BREERARRE SRER, THRDER, HTHREHELEREH: &
FERMERIESIFORRTE TENEES. L. Bk, A0, BT,

EHESEAGRRE. P, YRR a RN R TR E R RS £ T, EHERE
Bt REFEMRET RANHR, RRERE, S ENATHRMREEST, UEH
BRI — B SRR AR, BB, BFRRELTREE BT EGELHTA
WAGNE R R TARE Y, WRARTRE, TRHERLEEARMENEE. Aot
BB ZNA. WREERTER. . BRIk S BRI RGST, 5int
SR 5 R MR A B e S S B S BT RO, RS A0 L P e —— A AT LR B
SRS FEEE.

WiZ§ (HT % ADioscoresopposita Thunb) UM, N&EH. +¥. X%, %%, AH
ABE. 250G, B MR, BAEH, R RERETNAASERBEEY. ELT (B
REEZY , Fih L&, WHEETAME, K. S EEEF SR, HRIAN L EET (5
WERRE) Bir=% ik, R “FLZ” . (REME) THIE “LAREET. 595, @
B, ILERL, WKE, WEE”  BRESLFAES, LRFEHEDEE, HFANLZ
P EERRAS RS L. BARGEFARYE, LZARATREES. BOE. #5558
B RREBRIUMESTI, Bt PN, SFNLAEESE0RRS B TEAEN
LN, AL EEOEST R AOF AT R R TR,

i BFeignsmmmy
1. BEFEHMNEXNER

TRl (C0) REMBHEEE (HPLC) K—#, BB FAMEFHN—FHBMEeE
i, B IC MFFEIET H.Small RESHEEN T, BT 1975 FRRTE-RICE
3, FIEETE SRR it .

Small ¥ E_XHF VFRAEAMEIE) EETEFIRNSBHZE, ETEMHES
REQOUFERR, FHERSBEHNETH, BSHERERREESHR, BRERsIHENE RS
%, REMSUEFHESWNE. 1979 F iz ERES—HLESRUEFHHR, SR
NEEREETHBRZE, RIEBFRENERIFRNE, RHMSE, WgdemsREF
ik (HERAREEFEIER). ARARNEFTRMASEEER, K5 7R R
A8 PROTERT FIREL M S AR, SHERRBA. AETEIERHEIHNE B8

11



7o KA s

RETEROZW. EEVW, ICEEATERLABFHOIN, T4, IC BAERE HEH
BINE, E2RNETHAEI. MEFITPREEFANITER. BRBE TN
RICHIESEGR, BFARIEFHEEEEFENKTEENSE TR T HESE
ERARIER. RAETENATS, MHEEAEMSEIR LSRR Bl AR 2R, K-
AT, (UV-Vis), %, ZHUREFREOEIERRE (MS) ZXRIFUERNBRBBR T
LA ICE R R B M S 1) R H B F RIS, I — PR, 8 min AT ELLIIE IR » g/L~
B8 mg/L HELM F. CI'. NO*. Br. NO*. HPO, M SO B LMHEHNHEF, HEikIC i
2 FRRE AT EFOEE &, ICEMTENMAE TR TERBLEM, HEEE
REEMZEHMNRFREGEMIRE, REFEFESRBRE. RTELER, TNETH
IC A M EAMTE P Z R, FIIF B M55 AP B 7 B AE, —KEEHE 10min
WRTERBER (—th). BLeR () REN HBLRHM. sEESROMHTERS
P ERAERMTE, FHRMTETRNENRSRMTUR 10 ERRE ERNEA
HRBARCE S BR IC KRB IC EFPRELS T MR BIRER, 352N,
WHABTHFE, BABMERSE, T 30 AFHE RAKRETLR, KhaERSMAE
W (GC) HUASMMRETIME. XNEMEERNIN, ICFEFEMAEFATERNR,
RN T, EER. BEAMEREURE FRAFE, HRELRIERNE, HETFLHK
S B BRI, BEEGERE, RRIRETA pmol/L~fmolL 4.

IC M REHMAZ— RSB, FUEENNHR—ER IC MRANERBNES . HE
FRBTTHREARNERE, ICHERERIMNT BIZHEFPENNTIEFONE. 5
MF TR ATMIE FEHS B, BT pH=0~14 I2E5, BURAEKEHEH
FIER (OFRE. Z8%), TEREBPFMATIERBANNSES BOESt, S8R
KW EDRRE R E), AR IIERIESEE IR G5 R U E KA FIERHH 0.
AEEFLH. BIHNRASENENSES BT, TREHEHSEIERLES EREMN
EHYE, —KETRERSESFHENERFRAEY. ICHEHRENS—NTAREE
BRI, G B FR 54 Bk TonPacAS19 FIPH B T35 #24) B K TonPac CS16 AR
43 %% 359 pmol A1 8000 pmol, FTHTFEEFREEATRER. FHEFHEEEREMT,
WmSREEFORE, AEFRUBTFHSE, BFZE KA. MEE (O EHHEN
F KR 2 AR BT S AR Th R 3 IC BB AR X — k. AT A (REEWH) Gz,
1T OH 2HI RN Z FAERK, BMREASNANHERES, TUERHE#EELEE,
KGN, TTHAREREERE, EARARNRBUE.

BEMARR RSN fF A LR YE  E SR EANR, K IC MR R 1~2 M ESR,
FERINA TR, B Fe’\ AP, Mg™'\ Ca” SR AP RE SR RORE . /IR (2 mm)
IC HEEHRH, BHERKZGTERN 4mm iFETLRMRGER 4 1% FHOEREM LY
BEAED, TIEATHBRARERE, #8245 THHRNHAROT K, FILETHEEREK

12



By XA

WP BEE UK BB M. HEF.

MEBBARNEFT R R BB FEMER (SRS, HHBAETIRERRES, £
& J1 HE AT HEBI B 1l B TR A B R, RITTIEN T 45188 RO A B A/ P iy
YAl AEIRE AL T M2 M BRAE, WA T AMIE AR, AR R TR
M OH. )

BT AR —TIRERNEREEREROB S, WECLER, OHR—FIERE
BHIHERF, BERMHREBERIFERASBRRZSTH CO, CO, MR AR IKILA
L8 OH3BM CO™, BHMAERE, AN BORBH AMEHE. HEBEXRERTH
BILHIFT RIREER) OH . Xt OH BN F KNI BRESMHEBEZRERNES, RETA
ERBOX —FHERER, XMBEFHEAR, THFFIEGRNME, REAEK=ERHREZNH
PR
2. BFLinGitEE

BFLHEE (HPIC) MABHETERETFRHR, ETHFRME LATEMRNET
5 s A8 o B AR B 1o R W R F 2 (R REAT (K AT AT 3k, MRS L B T 0 AT e U AN R 5
MATESE. XHIBHR, FEATFRKEH. HETFEYE.

HR B TR B R RHE RRRCR B T 5 R LB T A E LR BT (HRT
WET) ZMEENE TS, WH NaOH 1Rt 247K P8 F. CURI SO7. e R ki
W B TR B, PRI S B RE B, BRI, BRSNS
o HFUEFANAEFEHRME LER OH, HENTEFMREAHTH L. R, HRE
B B S T XM EE P ) OH B3k MAE LsER . XTMBRSRAD RSB EF (I Cr
Bext B TR AR E R RAE T (0 S0,7) it TR, XMERBRETHATHET
ZEMAE. BESBEHEZE, ERBCFETMHENE S, BSRN. FNHEEFE
W, EHRBEREARS.

3. BTeilERea®

BF R AP, BRAFRUSMLERNE. BLFRNRaEeS,
HRZHE. i ZENRD R AR BERA-T AN BIRNELICHIE
RHAE, 2 AMEIRAEME TR, MRS 6% B RB U IR RBENEELE, 7
FE R RS B TR AR 8, B, IREFEEPEZHMER IR
o RERMBOERM, BIRBMRESR (NERZERNR ML B RERNF (R
Rkih AT 2. B AL AT RER TAR A5, S In— MBI AF i 67 IE T BE e A —
AR TR S g e L, A T ER R NR I 2 0 5 iR P EL A, R,
BANEEME. RN REERI-T RIS FI-TT RN 5 W a e

13



PR KRR 0 X

FHRHATHEXA, HTREKKE, FMEEERTERMNS, MERRNEE=E. HE
FHEMWMBZAERRNBZFEEERRN, B THERNRATRRSH, FREN5H
WARRSMBEIHFMERERN. TERATRRE. WKL, TNREF. & dELE.
ESRABT TREFNIE.

4. BiHRIZHI R

SEHE RIS — B ) T R e e 4 T2 T AP AR R T A S B SR = s
MRS , 2 e ey SRR SRR, ZEAMMA R T, R T R
SLREBRRL, R P A RR, MEMRAN, T f S R R 2
THRETREE, GERRAN, T hTEYRRENRT %S,

BT 0 K S BRSBTS 1 VR T AR  0 F5 . e T4 K MO 4 A
KASTRUCRES, SEAMA NI AT L SR K AT R, RS 210 nom ALARIN B0 R0
FIA RIS, SCAL I R U S AR R R A B L M 20 45 80 R
STFEA, B SRR T MR MBI, R 0. AT — R R B
FH, HAROMETR LS. R THOMT, R R0 2R ET b aam. 25,
WA A B RA S HTE .

BB LU SR AR WL, (B R RRFMTR 2 S bR MR, #0961 T X
) 13— 35 AL TR RHA T BB 5 5 ML B TR SR U =R M B K
AT, B B s B S R RO REE, (AR M, 7R P 21
RUEAEN. EARGAERM T RAR N BE.

TR A R T VB SRS T Wi 82 B SRR T
7B By By R B, JUE. HB, B W THERAL, B USEREL, B WRsRat. x5
BOWISTET 15k 60 ms M RE, V500 tre 070 te SFHHIA T b b R A FULRIE BUR R
B RN T AT, T 1AL E SRR E T, ST M
B AR 2 R R T AT AR TR BRI, B M A SR TP,
T SRS B 5 B RS

BV
E,(0.7V)F

12

E;(0.1V)

Es(-0.1V)[ 5

5 BTGEMER
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B XIER

YEhIE 20 EXRBRRM ST EAZ —, WSEFEIENNHDEBEDRT 5.
S HT 3T R B EMNTFFEM BAU A MK P8 LB BT, REFIMEAILEDUREDHE
ARARE (SRR BRD. EER. K. BARSNSN. BFEERARANERE, £HxX
BAFHARMNAEERRURABER THRANER. CHARETRESREFRIE (R
ik, BB SEE A, RiLHARRE.

HEEH SRR EBE FRIEMEENRSUER. Frid RS TIRBEK. KK, BT
By, KRFBAYESHERTE. AEFURRMKAETEWRNIN, FHENSABER
4T, Bl AT 5 AS™, CPYE L Fet' 5 Fet' %, FIRIX—FB, M THIRERMETE
FiER. HANIBRETRANELY.

20 tH42 90 ALK F T R BRI, 35t o R o %t BT H B 7K R Ao 4 g
ZRiRE, EEXNRNAREEROEN. FEA-MARXNHRESNFR, BFEIEHEN
BHRBARMIEHAEES M. EERRPHUBFHRELEXSERETHMT pgl &,
T IC MELKRBEEE R HE T HRWER. B, BB RKNRERIPERABK
FIRE Fe**. Fe¥. Cu™. SiOs”. CI'\ SO,%. Na', Mg™'\ Ca”" DA RAMENHHMEEF ng/L
FWELBLET ZXA T B FEEERBITKERMRILEE.

BFEEERR. A, AT, A RETEEE ZHNAE. —EEFAREH
BFEEEEAME R A ETANSESOEEI T E.

BHAEREEGREFTRPMRAAZ— AHETESEESELE. BENTHECSE
TTETE, EAPARLFERE. BTN ETENERAEFLHRY B KBRS ke
ZHRWER, BB TRE. BE. 2. SERUKBINEEROFR ST,

N BTeENER

BT ETRLSYNIERZASTUZNEEAR TRBE TR EF —EIEm
RS HFTE WEFRE. RARERSSETHRRIOGEN X IO/ TiEE, W
BT KRALREZ RER BT %, —ERITHZANT B EBEMAEES,
RETTERBRBESBIIK RN, FRAZAAEEN, REZEMAE TR, BrEERAE
PoE. R AR RRNESASHNA, HPREE B UMM ET,
RERAEF. BTEENAETHMTRITILE TR —TEHHRE. WRESAEEES
FETHRRE (ICP-MS) RHUWRNMES TRIPE. RETHERNSHTTE, UFY
REZHHAEFRRE, REMEROMTFRAEEE TEEE. BTFEEXHETFITR
H TR NH, MR 27, B AR A& YR B I AL B8 47 7 iR e R

FBEAREE (HPLC) PRIEEMEERRER, BTN pH EUEAL 2~8. HHY
R ERYEFRE FXHRFE pH=0~14 M 5K EHEHEAHENPRE, BT HRAMRAR
LEREHSEFIERSE. ICHNATAEZELINE. MEFRMTT REEILEDNS
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il PNed R e DA '

¥, 55 AELLR GC M HPLC 7T RIARIE SR KK B S DT .
1. R, HE

RAEAL R FER—IMES T AR ERRAEEE. 37 HELHET (F. CI, Br,
NO,. NOs. SO, PO) F16 M MHBEF (Li'. Na's NH, . K'. Mg™. Ca®") H¥y
AHEEIEA AT 8 mine ABMIES BN LR THEENE AR FAREIEATE
3 min,

ERTERLARIC REMIREZ —. FHERBIRRG N —L% 8B RB Mk, I
NaOH R ALEMH IC P IHE FOMRZMER, BEHE MR N~ RIKE K,
EREMEHR, 5 CO, B NaOH EHlT, 4R CO», BERMBER A B
WHE, HELEE, PHAE. BT URRENELKBELER, BT HEmE S,
HRKE BARRAE R T8 2B FvERR IR ATV 0 KOH #hbeill. Xinb b #iEimsise, £
AL, AELTIE.

2. RYES

B EiEMTHRETGRENE pgl (1~10pg/l) EHE pg/L. HEEH Q5uL), BE
B, EAAEFARRDAT 10pg/L. X, Bo/ URESHTIWAHRgK, &
IR, RAMAE CQmm BR) REKKRREHE, RHEE pg/L ER. o
TR X B FE R A S R AR IRIX fmol. ICP-MS ¥£18LL, HEMTERME—A
A BARM R SRR BRI R BUE R TT . FIIET IRARB SR AR _EPHRZ AR
REFIREALRR, T THIRRIFRAE 0.02 ng.

3. AN

ICEAMENREN . HEFREFETUETRFEE AN E R 2 BEERR N
JiEkik B, 5 HPLC AHLL, IC HEEAMMEFERA MBI K, W lon-PacCS15 BFEF 5
BAE, FEMAEOEHERRMT AN 1.38 nm KIEE, XEFLEFA 1.38 nm § KR HE
AR, HPHE FROSERRGF MR B Li'—Na"—NH, ~K'—>Mg” —Ca” 5 & i Li'~Na'—
NH, =Mg*—~Ca" =K', BANH LEARHHAREEEORIS BELER, BxEE
HOHR—ER ICH#AR, BFERLZRLTEFNS BN, £EFIRIED, BRE
TRHEHOENNDEIBEEERNERE . BFLENGKEAX; AETHFEED, BRE
FREEMEFEMALELSH pKa HXR. EREHEEMRNBE, THEFKEROFE
R AR AT A1 . P SR T 28 0T, MBI AR RMEEN, FATRATHREN
RUETHRET (W% NaCl § CI'if, Na" R BEF, % NH,NO, F NH, ", NOy A R B F)
ERHIRNPESHE HH OHZTH, BAKE. EME RIS % s Skt S
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B—wA XREHE

SHTHESRYE, 0 CIRRESMREG T NOs M NO, H IR A SR, 35 4 K57 WA I 28 7T
Tr MR MR VR A CT P 9 NOsHI NO, G AT T EM R BIRA T X &R E 1 T A48
RESENRNEEE. BT IC MEFE, NHESITLEMERES, —RRAMBRENLIE.

4. TWRMSHZHETULED

5rgik. RTREEmtt, 1IC HERRARTREERNESPHESMHES. RFERE
HIET BT B2 . PR T LA RAF A RKI 258 Bl KOH 1EMBER, BEEEMYE, 15
min ARTRH 30 THART, SEFERTIHAEF, FHIRGELDS.

5. SEBHNBENRF. RES

55 HPLC AT MELEEI AR, 1C BEUE M pH (B 58 2 fo i SR RG SR AR Ve bk 5t
W, ATV KNAEHE. BREMBETIERPRE, WEKRERPMAS SRS E
S BHEEME, RS MR EETE, &0 HAENERAEEETUREZEIGEY. &1
pH ERESMNEAINENTILEEUREHERTE, @A THMTEEFE. B8 BRAT
WR IC hREMITLEMNEENA.

IC PR ZFE FHRE I ZHERP AR B Z A ERKEEARS] . iR R
W BAKCRE & P R EERRIRE A, STIXFRRER 0T, 3 AR R 8% & B AR R R
R R . 20 A 90 FRFM B FA BT EIR I iR e T L3k #5453 )8
WHEZRE N 8 mmol ] lonPacCS16 B TRFAKPH LB FHIAHT, A HEHERITLE,
—RHFHETRMNRE L', Na's NH . K. MM Ca" S B F, 895 FIREZHIE 10000
.

t. SEAXENHXAEE

BT EETSHIENS BT RSN TR, BB, EE— AR a0
HRER, YN REEHE LA BRI,

SYRTE R RIRE I — R ., B SR T WA AL A0 A T 4 A R LA R
BEARR, METAERENET, BTRGNY, EREER, FRERAK REAR
TR A, SRETH pKa . BKIERUK SRR RERREHA BT AN EBRE,
KARBMFARBHET, WORK, REANBTRREE HPIC) A8, KEHIEN
BUKHBRMET, WHRM (Cl0,) RINTES, BIFHFKERNETREAERE X
i (MPIC) #8. H—EHAMBH YR KA pKa 7 1~7 ZAMBET, MZMi
BARE, BEFHAEFHREE (HPICE) 2.

HEBT, EURRETRRSE, BTRNSTRRIE, NEAER. EORALES
B ANEFTASHONS RN, Al REBN, 74585 s SRk



FET K FRR A8 5T
- _________________ ]

KRN, HTHERTERN, £&RBE TS5 PAR B EHIER, BA UV/Vis 1)l
—BRIER: EKERPUBTESHFENET, HRAEAE N pKa SRR HHEE B
pKb<5, REFESRN. RANEINTAATREEARSHEFEAERNE (IC D
RERTE) ERARAEANLEY, TEHERZESHIERN. X—L8 S,
AT —YOEHBRRENER, THRNMREARRNR S BAER. HXER R R ESE LR
TRk, ARHTENHE T EOEBAMRY ., EE#E, SENEAEEURR TR KRE.

HER K, BTEEERERRES TEFRENAMRERR, NEHETMITE
HIFFRIBHE T SRR, IR L B R pH=0~ 14 KIKIEBF 100%FIEH (R
BBAGERTHERD PREMRKEREA AR MBI, 588 TR BN
RTEAEMYT K. #AREKERPUBTFRAFENEF, SETHRAEIET, LSRN
# (Na,COs-NaHCO;. KOH. NaOH) EUiEM (H,SO,. B, HNO;. HCD Nifizhia,
PR BB 784 1S, SR, SRMMAE, BRANAERTTESR. HE
FHAKTENEL “K” 4F GENERMDIIFE), EFNLEMHNER, WHTSH
RAE IR R P A B FRASHFE, FEHBERMEAMREE, R RSB 515
B AT, Wi TARREFRPLUMRBFRAFE, BABSRMMIERSIE, HE
FRBS B BB FRGUKERR, 8T 5 [ 2 A8 18 IR B FE T 8 £ B B ) A £ e
R, WAERSATMAGELSEEN, RESRN, gaREnE. SBEpEft. st
ZRUSYH S BERTERE T EIES B, BRNET RS TRE RN E FXHAH. b,
XSS REE T AR ARG HER L RRE, RREEFURZ. sHAERSHN
BEFHNE, MERFKEEEHERBERE TSR EEZRMEKEH.

. BTeisferii

1. RBER
1L 1S EENNE

R E 2R, EHNETHRFMAMEZEKA, REEILKER, FRATRKRER
T JSE (AR BB RV AR . X B EARSR R N ZR B AN FR B, 1800558 F A8 18 88 ik
ERFRES. Hlihke SO M Crivs B, EEBHMTHAETFRAEEET, 30 mn 2 /5
CIHIBEM A ge s, FEXFEM T, ERREREELZ T RERE. BEELBR 1043
Z GBS CIr5RE SO, Z AR5 8.

1.2 FESBEHNRAFR

E R X E R ARRA AL RA R, BABREAERERS AR, SXHER, B
TRFELHTEAEZIL, % EBEFE LN E TR, Flm, Noy,# Cloy,
BT EMNRASAE T EAm, BRSBTS TR B LGk, B
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CIO KK R F NOy, ZEH OH RSt IR AK I LN F X G LR BRAESZ ST T .
N NO, 5 CIEEMA B F 388 5 BAE L 9 (R B B [V ARE, 6 AR R CT IR BE N K F NO; s
&5 BB MEAE, 18 NO, H &M UV RAL, T CIURSS, BN ESMERNENE NO,,
RS CT, SRR B, F— ke AR CIRINO, . X RREERET 5
MET, EXAETHR, BTERAYRE, ERERER, BATRBRESTHFE
X HE.

1.3 EFE Y EHE A

WVERFR 2, IRBERE AL 0IE 2ok 4, AR ES B, BT BAETH
Y TFRESE T2 AR R R A RO LS, 0T ARRENSE, BB FRMKES
FRAREOERS. BTGl bTETHSURR, 55 TR A F A%
KRR, FRAMERIRR. BFRRISEENRESENNE T8, TERRMEIE
WU BTN AR A0 TR A RX OH R AIR 240, EEA KOH %,
NaOH HIEE o IkBEMRIRBE B0 BURR B 5 1146 0 B 45 B 6 1 MO B K T 3 — 1 500
Fo HEEOHMBTFORBIEAK, BMMKSERKERRIFO7E. A3k EERO B
BEAMBMETH, HERTERMAGHEN. :

F CO,-HCO; fRMYERI, & CIZ ATt BTFRABREET, aFE—NEIHET.
AR — TSR — S ERIE S, I F. CIEn4 B R s (Ve B TR AR A,
# H KM% 74 HCO;'. OH #I B,0,”. BT T HCOyH OH 5B Z S+ CO, CO, %
AR S 3 H COs», COZ B IRALR HCO, 7 ON K, BMAHT LAHRUET
BI585, FA Dionex /2R HUMEEIRTE S R A S 01/8 SRR E 1) KOH ML B,OS TR AH
WEEET, BT, 2)EBREETORERER. DREHER (B,02) HHHES
PHANNETN, BRUET, MERMR. F. LRIE. ZME. FRE. FRR. TR
R, FREME. NEMR. RMRE. —EZEBR. Bo, A CIamsgy s, H—RiH
P AENAET RN BOET, WFRR. MMM, R, mRASREHK
%, TAMEE | h 2 FEEE K A4 RIS, SXFHER, BT 3~5 K25, /K
REREEE AR St — R, SRR B WRER IR, SR F BRI RO EE HERERE T
0.5h.

HEFR AR IEER D BOEFARMERL, —HEEFOBEEAR, PO, A0S
RS, B—HEBTLERA, FKHR, W . SON. SO0° . KFMALRBMLE,
SR LU S MR R B R O MEE I T S o RS — R0, HE5 077 T RAE IR EE R
AR LA (PR, ZESRA B Sk R KA . AL
AEERFOHEETSEFHRMIEZ FOESTFLRER, SERMENAAELE, Kb
BUKPER FERS ORI, WTTAERER 8, WAOMIER, e R, M55
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(il R R R AT

MEF S BEEANT 0.8 SULKRE, ERMEFNFEKERR, EHERTIMNE LTI
WEMFNERTERNRES .

2, WO REEKNEE

4555 AT I T S5 4R B 0 S R SR A B AR T S I AE R R BT IO 9 BR 5 RIVETIR T4
B BT (8] E AR AURRIEAR AT . N T 4B AT, ARy AL AR | RBEIALE . WRUEHGRE,
FERRBER P AT HLBGH TR B R R R

Ul EFEPERENRB S BEMNER, SUHEME. BIA 3 mmx500 mm 5 BN E
NO, #1 SO, FH 18 min: MM 3 mmx250 mm #15> BAE, FAIRWRAE AGMEER 2 A 9 min,
{8 NOsHI SO,™ 14 IR IF, 5 BUHRSS MM B AT B BB 4 18

RIOERFAREHTRERURBE, BERBRNRLER, BAKKGAE, RmER
FE 5 B35 1 H W B (8] . Z07E Dionex #9 AS11 4% _EH NaOH kil , #4825 4 25uL.250pL
F1750 uL B, FAIRERESHH 2.0 min, 2.5 min # 3.6 min. A T W/ MFER A, HiFH
/NTREREARAR

BRI A FOE T4 K S TR ], (BIE R INE REFTRERZ MR EE N MRS, W
HASEN S B EA RSB FRRNA NN BENEWE K. Flamx Brfl NO, Z [
SE, BRGNS B RSERE, T EHE X EAE TR NO, M SOS, HEAR
FTER, EIIZRMS BENRE. BEF AL, BTRANHEOMERK, ERIFMFE,
VUJ B 388 1 A0 48 5 43 A B [

S ENEEERE TR, WEBIREME NS SBURE N EN4EE, EREBRER
MR ENEFRENEEEMERAT-NETF. HLSSIBEGBRTF GERE) HRE.
WMEERA B 2T #ekE £y 30 mmoVL FRBEMR/EMVEN, PHES FEEBUMTR: Li'—Na'—~NH,"
—K'>Mg¥—=Ca™; i 48 mmol/L FER /MM, BEBERFNIN: Li'—Na'~NH, '~
Mg"" =K'—=Ca®. HBEMNMEE FAINES TR, EXHRENFERANET, &
REARSTBEE . ZEMBEIRP AT NLBGER], AR HK R T R (R BBt (A R DS HE R

3. WERMRYE

BMITERFREREZR A, BRUBNRBEREARR R BN ERAR R BENR
(0L Vit

BIMOTER M . ERERE, SRR _EPRER ST IR B I 8] B A R B i 15 3T
#R (AC F—BIFKKAE) ZRHREMEAE, FiA lonPacCS12A #, A 12 mmol/L 5
BAF AP . EAEAARR 1300 uL, PR BRI SR AK no/l WS BAR L SR, Eh LiT (R
B I [E) B KL R ) 1 £ BF B 84 4.1 miin, 7K $108 4 1.6 min, Li'#§ 5K &2 [RIAHRRIA 2.5 min,
RTTE M KRR MARSFHTP, FH CO/HCO MM, BT Fig (RE
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W RETR

B A AR Sk, EMIMEREAR, Kigmx, FRERZESKAEY T B
—HEEAT FRORENE—ZDT 2 min, FEFERT 1mL, HEN 1~2 mL/min, FEEH
R RSmeEiEidn, HEgEReER%E. HHFBKEBRIEEMH, U NaOH Akt
B, SRR REEAEMGERT, B TR MEETTEAET NaOH RE 1K, Xl TEMER 2 EHYR
ERRRERHK, JLEKAE, ERHERELE R, SHERN 1000 pL 7 EH
WEMEE pg/L ZIE LA F. )

BIEREARRE, BT HRAKRIEN K DS REERNREREZ 5, ELALEEE
B BreiETRANS S EENEARERNIEEX, W HHE 7 #4554 lonPacAS14
B A& R 65 pmol/FE

B=RHERRRGEHE, B—BRE TRE RS PR E N BB . RR4EHE
NEER, BTHHIEEFRLER/PNTERE. FEFERGHEEAN. AREEEE£HEE
B (nF) B, HERESPRANESHRBEEENE S, S0 8 Po, %, HREETHE
R ST  SLE R RAE B ) SO H PO ZEIRERT M SEAE T, AT S5 4R B B F 3B e J T 3K
X REE TR, EREFOEFEARRB R, NAMAHRE R EHEENERBA
WERLF. BRIbZ b, FIRGHEER % EHERNESE. B, shH “EK+F CIA SO~
MERRE 1~10pg/L. AREHEE, SOSMMELRRIF, M CIMLERUBAES. HE
BRI ATELE M, FEKPIMEAREKE pH E. K5KEHERNEELESTH OH
ST ERHER A S CIAE, ER T HEEFOMER. T SO XMFHZEMAKK, £ OH
0321 A .

BIUFTT R AL BT R MR ER A 4 mm, MLERERN 2 mm.
B AT AR EEUD 4 15, ZENFURETHERERE (SR RERRG, BERTS
PR A S TFAREAERGE 5. T HMSER AR R VAR 174, BTIRCDHRIERITEFE.
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1. 318

REBERFEN T RANREYEHN—RS5EARS A E BB SHEURMEEERS.
PILRY, REWHRMLENRRLOROEM, REFULL, Jumk. Bl BOE. &
M¥E. HEEMINEE, HEMEFA., EHAREIAISRE ARSI, AR S
FEH B RCh TR FVATT BE R RO RS NG R TR M — R IR A RORRZY. X
EREBMRIRELRT REEDRBUERZ — REEARELE, TRHIERNHE
TERNEEARE R EEARSEIHNARR, HEYEHEHEE—ER. HFER, HER
BRIRRE, R H RIS RSB EN, KEEMREREXIHRREEN
EEYRAER, BERZSEMORNTE, &%, FF., REOSFTRR T EER K 8.

SHEERMI T EEHE T U AR, —RRUGEEARDEMM Y H—KUEER
WE-EE TR, REBYHEEFRAEMAARENSERE, BRI HERYSIENT
AR S, ERMARENALERE—NEXEENE. BEALER S, AESRELIHH.
PELHRIHE Hm BRI E (HPLC), KMEIEE (GO, HE/IEE (TLO), AYE
MEBikE (HPCE) %, BT EIEEMAMAXED. AN, GELRUESFHSRRTTE,
KPS AEEES T ERABRE RGBSR, MAE AT TN E REEH
B WA, R HERREUR, ERETERNNHFEURARFIALTHRUELR: £4
Bk, R, ERZEHEMVRNGES S, B CITRS, F. mikifE,
Fo R B DA AR BRI P R ERE, AR — N EET TR,
HEZHEIRSKEENEN. EaTETAENEEFRER™®E, HEEENALESS,
BAA/D, Fi#h, A, fEpH<S.0pH>7.00f, KA /KM, BT HTACE L BRI
ER ™.

R AIEH B FEEER NSRS BT ROEAENH B, ZERERS, g, R
BUER. &RERTRLRA SEENMTRE—ENSENE. XPETEA=MRRR
ERBAKBRERRZY, BIEKRS, AR, SFBHZRKREZESH. HUUNaOH
WIAEAIREIAR, TR T RE TR EIESB-kh RN E SR BN R AT &4
Fik, BT RIFHL ERENEEORNRBE. B XEHTARRRA S TEREH B
IR, ZR4SAEE, FEBERNEGR, HETRFZHNBREERNEM.

2. LR
2.1 {(EFFNIR T
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1X38: H+ i@ AF (Metrohm) 861 Advanced Compact IC, 817 Bioscan fik/# 5 Ml 28, 833

IC %317, METROSEP CARB 1 (150x4.0 mm) [ B§ 73 #ekk, il TF44 Metrohm IC-Net
23, BEREES (LBURGEEFAEERAR), RERERE (RETBETEEM),

BEE AR RE-52A CEMKBA THARAR), 78-1 B AHMARAR (IHSZHEE
AR, HRME, &P, AREY, HERL.

B H4w. HEFEHREBET Sigma AR, NaOH (RE4) (REWHEFHMLESERLA
T, 95S%ZEE (M4, TAKZEE (e, TR (rird) SR ERNFRAT ERD

HRAFERN W, 28 (OFE) (ZBREFELHUTHBAF), KZE (g
(EREEAERAEMAT), S5 (FHRLAEHEER), Bk,

2.2 KWHZE

2.2.1 GRit&H
4B #: METROSEP CARB 1 (150x4.0 mm) FABE FAT#HbE, #¥Ei#: 6 mmol/L NaOH %K,
Piig: 1.0 mL/min, BEFERE: 20pul, HE: 32°C, B4EW: 200 mmol/L NaOH.

2.2.2 FREBRBIRRBANES
(1) FRERRNERH:

PRI 455 H B RS 0.10 g, 231 T 100 mL AEHF, BEHHK 1000 mg/L
PR . ABRES K KERBE L LR 4. H BEERERE &1 0.1, 0.25, 0.5, 1.0,
1.5, 20mL T 50 mL REMF, BAKERZZE, BEGEGENE BHERED N 2.0,
5.0 10.0. 20.0. 30.0. 40.0 mg/L HIFRHEIR B

(2) HRBAHEH:
A. S BIIRN:

=4 20 g @550, BBRENHET 500 mL BAFh (9145 AR 1, #82,
P 3), A 250 mL 4K, SHUKKEZR. BKE. HKEH FRE 120 min. BT
o, T EER A A BN IRER, F R B R AR AR R A, (R A T REREL . B
BRI RR - RERIES, BB AR OEERS GREEFHIE 70C, REZE 10mL
Z£4) H 30 mL95% LRI GAmiAsis:), HEKEAR, BELRFREME, I
RHEKZE. W, ZBTHEE 2K, BETERATRETREEE (70C), =#HA4
FEREEAGHTHRIANSGFHSERENHIAFER 1703960 g, FEHH 2504430, HH3H
3.2878 g.

B. HZWaKER:

FRAKBTERRBARE, RRKEEN=ZRHCBRKRES. RRKRETHETR,
HREA—ENELE, SER—H5 20, FohE RERERK: ARKEERBAT AL
e, EFEMAK, TLH: ZRZRKREEANZRCREERK, LA —EHRRYE.
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AELHFIA AR, BRHERAKREE, XTZHRESR, FAREMNE, RTUALHK
KEEam, BXESY, NEETER. ARFHESHEBIAR, REKRRNER, FEK
fRRTIE), RAME.

5 SRR LR =R S MR8 02 g, F SOmL 1 moV/L ZRR/KAR, BB
¢ FAES (] A 120 min.

3. R
3.1 REAAIEE

BT AR BRI 2 RN 0.01~0.2 mol/L MIE AL PR H I MIMKEER .. 3 3
PEIK NaOH #4514 1.01 2.0 5.0+ 6.0+ 7.5, 10.0- 15.0, 20.0 50.0. 100.0» 200.0 mmol/L,
S AAHAENH B 2 FABEREER. b TASENHERE TEARNE, R
FAERIR R /N T 20.0 mmol/L, 7 AIEIX B BHEA B4 B . MIKBEMARBE X F 20.0 mmol/L
B, WRERG S H BFETEE 2. % NaOH RE S 15.0 mmol/L B, H EIE 5 H %5
WETT LAS I, (HEFEAME. BIREERIR B — P RRAR R, R ILREE M E R BE R WP, 7
S F 4% B B (8] AR R ZE 4K o S4B IR E 0 6.0 mmol/L B, 2 Fh L FH I 43 BO A R B 4T B T B
B, REEEEF. SHEBIRERT 5.0 mmolL B, FISKH BIEMEFKE, EEER
BE, MEEY, Ressm. BTSSR ERMEANT (pH>12) MEkFEWN T
LI, FEERRERNEFTRERN, RANRBELSRE ERERE, FUSKE
PERT I B SR A AL (200.0 mmol/L) FAH FRFITHAELE., LA AN
S EER, ALRIER 6.0 mmol/L NaOH ¥ E A k¥e i .

3.2 B

#EF 6.0 mmol/L NaOH #iBU1E AN, ERRBREERTER 2 FRBHRIFERAM S
B, AEIEEHRAIET 25Ch, SEIRERE, REEMRRK. HEiEERE#T 40T,
SEEE. QEIERRRAE 25C3SCLEN, @R, HPBHIRBEIEILRER, K
b, M2 AR 32 CEAEEHRE.

3.3 iRk

WITHES R 1.04 0.8 0.5 mL/min, XFEMREFEREMNBIEKES, EXENSE
BEWAK, FEl, ATERATRAME, %A 1.0 mL/min ¥ HMERIE.

3.4 IREMZRLH S RIERMRMRE
ERUHMBERMT, SHHRESE B2REEERLE 1.
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1 2HemiiERar el 0. NaE. 2 8|

Fig 1: Chromatogram of the two monosaccharides standard sample. (1. glucose. 2. mannose)

AT R BEM % IE () NHEERE (X, mg/L) #ATLEER, frrEdisk LE 2~3,
BEGHEESE. FEAFEN: Y=41.56X+20.06, R=0.9996; HFEFEN: Y=19.88X-69.59,
R=0.9992; ZHFEEN 2.0-50.0 mg/L. H—FHRRMEREN 2 mg/L AIFHERRINE K RIK
BB, BAHEENHEENRIRRNES %% 0.125 mg/L il 2.0 mg/L.

3 1600 5
*« 2 o0
b 1200 ¥

|

L] 5 W 1B 22 2% B ”q:,n‘l L

M2 WEWAEREHS 3. HEWOREHS

Fig 2: Standard curve of glucose Fig 3: Standard curve of mannose
3.5 BNt R

ER ARG HEIEAM, B 20 mg/L MEAENH BFRIFMEEHRE 7K, B34
BB R e W B B AR ARHEIRZE (RSD) 2514 5.79%F 14.15%, R BB [E]#I4H
HFRAERE RSD 4510 2.08%F 2.19%.

3.6 mirEKRRE:

B 2 BB ER 2.5 mL1000 mg/L B &M H BRI, €A T S0mL AR
Wb, BERELN 50.0 mg/L MHAFERMH BT REEE. BIREMARRREG THIE
RIS THKMRI S mL =4, KIRFEF A 50.0 mg/L BEHFENHBERERSEBR
1mL. 2mL. 4mL, }A | moVL ZMFEBERZE 10mL, BREAEHA. ZRMLEHEIERME
HATEE T GERERTARER I, HEmiREIlE, SRR 1R, MERFTR, #
GBI IAR L IE 94.9%~97.5%2Z[8), 3T 94%, HRET REMERE, FREFNNAT
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Table 1: The results of the recovery percentage

*n 2R BEAR A JEAH(mg) A B (mg) K fE(mg) Bl (%)

WK EIRFES Gk 0.0007750 0.05 0.04873 95.9
0.0007750 0.10 0.09684 96.1

0.0007750 0.20 0.1933 96.3

HEs 0.04095 0.05 0.08880 95.7

0.04095 0.10 0.1367 95.8

0.04095 0.20 0.2333 96.2

BKEFER HEE 0.01069 0.05 0.05849 95.6
0.01069 0.10 0.1056 94.9

0.01069 0.20 0.2011 95.2

HEE 0.01298 0.05 0.06103 96.1

0.01298 0.10 0.1088 95.8

0.01298 0.20 0.2055 96.3

WKEFRER HEE 0.00276 0.05 0.0512 96.9
0.00276 0.10 0.09986 97.1

0.00276 0.20 0.1973 97.3

HeEwE 0.02719 0.05 0.07594 97.5

0.02719 0.10 0.1241 96.9

0.02719 0.20 0.2215 97.2

3.7 HSREN:

He SRR IR 248 F 18 AR FK R A SR 2R R U Al U, 78 B B B _E IR AL
JB I S AEREEAT B AT, BIEIE 4-6 FTR. 3 MBS ZERT 6 min PIIYH RE0I4EHI .
BESRE S RHESZEMPEIFAAENEEEX 2 Frhl, FEERll, £WKR
REMT 200 mg FFALHE ST HEIFE 0007750 mg, HFEHE 0.4095 mg, FRAKRBEMHT
200mg S Z T HE ST H 4 BE 0.1069 mg. HFEHE 0.1298 mg, EFHKRIREST 200mg L%
LS HH4HE 0.0276 mg. HFEHE 0.2719 mg.

R REN, AAKRRENGT, THEORNERE. ARKERLET, BABIH
LHSEMR, ARTEERS B TEEIRZHEEE, SRERNIERE. ERAKRREE
HFHRBMEESERR, FRLEZFBRESRTENRN, W ZNHTREESHR.
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Fig 4: Chromatogram of the green tea sample immersed in cold water (1.glucose 2. mannose)

1500

WE R /nA
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M5 BARREFERLHE (1. WEE. 2. HE®

Fig 5: Chromatogram of the green tea sample immersed in warm water (1. glucose 2. mannose)
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6: FHKBREFFAI[GUWE (1. WER, 2. HERD
Fig 6: Chromatogram of the green tea sample immersed in boiling water (1. glucose 2.
mannose)

4. INGE

ACHREL T BB F B B -Tkrh ZHAQ W T S P H AR RO T, &
FERAE R, LT, REVERE, TR, Ea THREBRERK, BWEEENT
wHR, SRRRMBEHEE, ERENE, TUH—PRRLE.

B EFEM T OERER MBS TR, HEKRRGRRHHITER HIERA
REf. vINAER B SRR,
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1. 318

BEREARAPFERZHEINSY, LREENEDRS FHEDNERYR. TH
B EMAHIR, WREMEHE. REBFRFHTARRREYEEN—REREARSS
E—-BHRESHIRMEEA. ABEHRRYA, FTEATEENMROERRMEREE,
3 LA BN T 5 IR RR RO IR RE RN RRAY. IBFER, KT
B RRARTFREEOEEDIE, EARSHEORNTE, BA. EE. RENTEER
N

FELHR IR F B AL (HPLC), KMEIEE (GO), HERIEE (TLO), &
HEMEHRIKE (HPCE) %, BFEINEMFAANRD. EFK, BFEIEENEELEH
SIREHNPRE, $THEEBUEDHS FRAEBNEFEENERRAR T 2B FURE, §H
W4 0.01~0.2 mol/LNaOH 45 NaAc YRR BBt . il AR ENAH pH & £IHOE X LFERUE
Vi) pKa {HRI AN B HEFYE . BFalE, RFER, SRR £ MRE.
ERE AR 77 .

A0S HBARR, ZRETTR, BAEMBZMKRE, 78, BRI T XML HE,
3FUA NaOH ¥ EATREM, IR T AE YR ESD) -T2 i 70, M4, §
BRERRHEN ik, BET RS BB RN R BE. ¥ iZEH T ARAMERH L
FERRYI, BB THBEMLR.

2. LIS
2.1 R

{38 Bi+TJ7i8 /AT (Metrohm) 861 Advanced Compact IC, 817 Bioscan Bk &5 #0138, 833
IC ¥5%h%, METROSEP CARB 1 (150x4.0 mm) BB FAT#edE, 1% TAF454 Metrohm IC-Net
23, BMERHER (LELEREESETRAR), RERLSE (REMBELERE,
BERE KRB RE-52A CBM KBH TRAEMARD, 78-1 BHEhmAski# (IH&EmRE
R, HEM, ARk HERY

WAl LI, HE. HEENTEFREUT Sigma A8, NaOH (R4 (KEMHE&
HUERERAT), ZBA (S (ERIBEUERF), 95%Z8 (s, TKZ
B (474D, Wl (tra) WAERNFRAT ER BRAFANERT MM, 28 (4
o) (REEMESLTERAT, KM (M) (EREENFAFERAR), 4%
(PRI KA RS, BER (ZHETVRAREEFHERAFTHR—EEER), &
HH RREBMY, L RESHFERE REBRLR), 4F (ZREXMNHERRHERA
H—RAK), oK.
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2.2 fAik%Y

4yBH:: METROSEP CARB 1 (150x4.0 mm) BHE FACH#kE, #ELH: 6 mmol/L NaOH i,
ME: 1.0mL/min, #HR: 20 L, H&: 32°C, H4EHK: 200 mmol/L NaOH.

2.3 FRAETR AN A BB B

2.3.1 HFRERANES

FRECEIURE. H4i5E, HEEMEERE0.10g 2B T 100 mL AEMRF, BHK 1000
mg/L ARHERE & FIRWUE £ B HCEIURE . HARE . H BB RH 0.1, 025, 0.5, 1.0,
1.5, 20 mL F 50 mL FEHEP, BERERAERSR 0.2, 0.5, 1.0, 1.5, 2.0, 2.5mL T L
% somL AEMS, ABAUKERZZIE, BRFIE, MEE. HEMREA 2.0, 5.0 10.0,
20.0. 30.0. 40.0 mg/L FRFHKE N 4.0, 10.0. 20.0. 30.0. 40.0. 50.0 mg/L FIFFHEFH.
2.3.2 HRBANEY ‘
A. BRI

S BIFRE 20 g 2%, WEK. GRX. LXREGE, KBM#K, 250 mL EKRRE 120 min,
BAERHRE. AAREHREE, ERHERSEZRIGRERS, BAERHE 70C, KRS
Z 10 mL &4, A=SEEH 95%ZMItE, BEKEAR, #ELSAGME, JRHAELKT
B M. 2B EE R 2 K, HE FERAPRETREEE(70C). AREIHELE 0.4430
g SHFRIERE 2.8001 g, LHEHFMEHE 5.1543 g, ARMLTHE 0.7421 go
B. HAZWEIKRE

AL 4 BRI A T RB S R B Z MUK R0 BB R KK A8 (9 D7 ik o 43 BRI LR Uk £

¥0.2g £HM, A SOmL1 molVL ZMFEAIKS BIAT KM, BAEAERNIEN 120 min.
LR EH, BAKBAMUKRERERY BKELTE, FEEIEMT, SRSEHEERK B
BZFEREETZLR. MHZEKR, KENER, EER, KBETe, BRMAGIN,
EEE, FHRIE, REERKETE #EH.

3. £R5i4
31 WA

BEFEIEEMTAMEHER A NaOH-NaAc ARMEHREIMA. £ LK# o H1THER
NaOH #4344 200.0., 100.0. 50.0. 20.0. 15.0, 10.0. 7.0, 6.0\ 5.0, 2.0, 1.0 mmol/L,
STEELIE. EEE. HEEARE 4 BABNRASERERIL, T EIE. Sa
M B TEARWEMLERGE, FEAKKERN/NT 20.0 mmol/L, A A HX=F&
BEILE5 B, 24 NaOH #E KT 20.0 mmoV/L if, FFLBE. WHEEL HEBMERETLD .
FEWRE KT 200mmoVL B, BEZEMFMEAEARNE, Rii— g, BRMKBEHR NaOH KIZ 2|
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15.0 mmoV/L B, HEEMEEE V-IL0E. M4FEN T, B F e E G iRTE 2T,
4% 45 MR NaOH ¥R B, B I % b RILAE NaOH ¥R FE N FEAERRY , {R B B[R] AR S A€, 24 NaOH
WEN 6.0 mmolL i, 4 FhEyEie ) B RELF, BREMELED, 2 NaOH WALk K
i, HEEHELY, B5IRELR LSS, BRREEESNER, BRAEM. B TAGK
FERIRMET, Bl S A i 38 R A AL F N LK GRF % pH>12 MIBRMEAAFT), BT
R R B RS, RN E, MBEARHTGIEETERELE, HRREAEM(200.0
mmol/L) FHHF. ELRMMEPFETMA NaAc KREGMMGERAIRAE, M85 5
HuEHEYE, BRREMNSEHSXBRRIAAE, RTENTRESR, B0 T EROGEER
&, AMAEH. 568 2E0SBER, BEEH 6.0 mmol/L NaOH B IF AMILHE.

3.2 BEEH

%% 6.0 mmol/L NaOH ¥R AM¥Ed, AARIREHRR FEE 4 F 8 RISERNS
B, YEEHR BT 40°CH, EIBAFEEN I ERE;: YEEHRERT 25CH,
FEIGETE, RBEHRE. UEIEHE/EE 25°C-35°C2 AN, BEEF, 2B REH
REBENR, Eil, e FERaEFREd 32T,
3.3 FiRikE

AFE SRR 1.0 0.8, 0.5 mL/min, MFEMREEBMAEKES, BXTENDTE
HREWAK, Fl, ATRAEIRONE, HELREE, %8 1.0 mL/min fEAHKERR

3.4 FRREM LS H SR (AR PRA A E
FERAHI S BRERAT, SRR, UEFER, HoBEnLE L.

1

800+
4
600
15 20 25 30 35 40 45
t/min

1: 4 FEBRARRNEITE . 308K, 2. NER. 3. H3H%, 438
Fig 1: Chromatogram of the four monosaccharides standard sample. (1. galactose, 2.
glucose. 3. mannose. 4. fructose)

IBREm i (Y) NHERRE (X, mgLl) #TRMMAIA, FRAEHLLE 2-5,
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BRLERIEHE. LI Y=46.07X+39.26, R=0.9991; Hi4i¥EN: Y=39.84X+31.67,
R=0.9994; HEHN: Y=20.09X-73.50, R=0.9997; H¥EN: Y=1.86X+347, R=0.9997. £k
TN 2.0~50.0 mg/L. #—FRFHEREN 2mg/L MAMEE RN E X RERIE, B2&
&AL RBR K 0.125 mg/L~2.0 mg/L.

< 1000}
x
* 1200
=
400 |
b, 0 e i L . i A i ’ R
I I 0 5 10 15 20 25 %0 35 40 45
Clmg/L) Clmg/L)
B 2: $FBERRAEZ B 3. MRS
Fig 2: Standard curve of galactose Fig 3: Standard curve of glucose
< 1000 < 120
g s
¥ wop & 0of
600 | 0}
4001 o0
19 o}
or 20}
I )
Clmg/L) Clmg/L)
M 4: HERBRRAERLS 5. REatrE
Fig 4: Standard curve of mannose Fig 5: Standard curve of fructose
3.5 ERHAR

Y 20 mg/L MF-3LEE. B4R, H TR 30 mg/L MR AHIER, HE LRGN
il RAF 4 BIELETERE 7 K, 18 4 F B B 2 (L AOAR X AR AE R 2 (RSD) 1 T : RN
6.10%. HEBEND: 5.82%. HEH N: 14.19%. REEH: 9.88%. 4 FEFEREFEH RSD
WF: IR 2.12%. BEEN: 2.03%. HEER: 2.25%. REH: 2.26%.

3.6 MirEKEIAR

WIS S 20 mg, BEHER, SRK, LFETHKRBESmL £=6H, [
b 5 R HMAVRE &y 20 mg/L 348 #4588 . H BRI 30mg/L FHEHIRAFAI 2.5 mLs
4 FAERIRE S BCEIUE. WEE. HE®0ImL, S 02ml: 40 myL ¥R, H4
B, H IR SOmg/L REAIMARAN S mL. HEAZE 10 mL. KMRIAEWEIERFRITE
AN, HEMARERE, 4RWE 1R,
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&1 BREMREER
Table 1: The results of the recovery percentage

b R ] BEER FJE{E(mg) MAE(mg) R A {E(mg) I (%)

BFHER HEbE 0.01056 0.05 0.05826 95.4
0.01056 0.10 0.1069 96.3
0.01056 0.20 0.2021 95.8
HEWE 0.01324 0.05 0.0606 94.7
0.01324 0.10 0.1084 95.2
0.01324 0.20 0.2038 95.3
WHFFR Y 0.03890 0.05 0.0851 92.4
0.03890 0.10 0.1323 93.4
0.03890 0.20 0.2245 92.8
HEE 0.02110 0.05 0.0680 93.8
0.02110 0.10 0.1167 95.6
0.02110 0.20 0.2197 99.3
SRR A 0.0001080 0.05 0.04725 94.3
0.0001080 0.10 0.09480 94.7
0.0001080 0.20 0.1879 93.9
R 0.09040 0.05 0.1370 93.2
0.09040 0.10 0.1831 92.7
0.09040 0.20 0.2762 92.9
HEE 0.1080 0.05 0.1556 95.2
0.1080 0.10 0.2028 94.8
0.1080 0.20 0.2970 94.5
LHREER SR 0.03565 0.05 0.0833 95.3
0.03565 0.10 0.1304 94.8
0.03565 0.20 0.2268 95.6
B 0.0670 0.05 0.1132 92.4
0.0670 0.10 01601 93.1
0.0670 0.20 0.2506 91.8
-5 0.1461 0.075 0.2155 92.5
0.1461 0.20 0.3303 92.1
0.1461 0.25 0.3796 93.4
3.7 HEER

KRR, BER. BRER. CIE TR LR RALSE M &% £ rE st
ITEIEAHT, FERERT BN g, i 6~9 FivR. 4 MEESAR 8 min WINH RS14
HWHL. WELEREN, SFRESHPEEUIFEE, TEERUH 100 mg FRELEPEE
%% 0.0528 mg, HERE 0.0662 mg, HMBRFERAE, BTEZFFETRENNEREE
Bix, HETREBWNME, HRGEER. FERREGAPREFLIABNEEEAMESE, B
100 mg HHFMLEF A LI 0.0548 mg, H4ME 0.0244 mg. SRFHBRLRHHIY
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A 4 FREFE, 100 mg SRS R FP & F ¥ 95 0.00051 mg. %4 FE 0.452 mg.
HERE 0.54 mg, VARTAERFE. 200 mg A FXHLHEPSH 0.3665 mg LFLBE. 0.67 mg H4&
¥E. 1.461 mg RFERHMEH ZHE.

800

¥ H/MmA

700

500

400 -

{/min

6: FFHRAMEA QL.WEHE. 2. HER. 3. 178

Fig 6: Chromatogram of the green tea sample (1. glucose. 2.mannose. 3. fructose)

1500
<
£
#
g 1200

900 |

GOOF 12

360

[} 10 20 30 40 50
t/min

7. EEXASGIEE . 3AE, 2. 9E

Fig 7: Chromatogram of the Pu'er tea sample (1. galactose 2. glucose)
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t/min

Mms: SEFXEREE (1 $3E. 2. HER. 3. HER. 4 ]

Fig 8: Chromatogram of the oolong tea sample (1. galactose. 2.glucose. 3. mannose, 4. fructose)

M9 UFHSEME (1. AR 2. 5%, 3. HE8, 4 1)
Fig 9: Chromatogram of the black tea sample (1. galactose. 2.glucose.3. mannose. 4. fructose)
4. INGS

AFRRLT FAE GRS - R iP5, MaRE. HRENREY
Tiik. IERBER, MWL, BERR. BERENNE DRFE—ENRER, BB
RENRE, TUR—PHARE. B %A TEFERONE, SRR,
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= BEZENMLGSENSFaIEENAEZHR
1. gl

BARAARTEERZHEILEY, LREENEVMEN FLAUFERYR. 25
NAIZ, ERSEY, BE, B BRURNIVENTEEE. FEREREZAALR
HBATENERE. FHESERAHASHETN—X, REWREARIWRNIIGER ML
HEZ—, hELYSEAMERTUIAXENEL. FESEIAGAERALERE, 5E
FHK, PHETZE. WHSHENEN. BEEZECLBNBREANR, £ ENBETH
RMEHEHFCRH R, FESBEIME—MHRERNAY, R —RTENRERMT)
BET, BB EONAR. RANHARN: FESHERAEIRE. JUE. %R,
PiRAE, HUSLe. BRmAE. FRRRLNEE. HIEZSLMAERDIRE.

W N L EH, WLgy, B, TE%, HVEHRNEHBAY, R—HEFRETREEY
BREEHY. (FEHRE ) DR LA HET, BER. @BE. HER. WERE. HEE.
HARZEFARY |, WKAFENEEL. BOE. HRAEET. IRERIMESTIE ,
Hpzi i XEEQFERS . Filt, AR, 2F0EENLAREZENERD B
FHERBRLEN, FABFEEHENLAZENET REIENFRIARLRKIE. '

FEHZEAAGLZEORN B §TH S Gk (HPLC), SHEEE (GO), BEE
ik (TLC), RAEAEWIKE (HPCE) %, BT EMEI RN . RXENFHLHE
M FEER TR ENER L, BHRTRRRIEEN PSR, BHAKRE, LB
Ui, AR ZMUKEE, HE. BAMNRRTEHERLATRLE, JFLL NaOH HRfE
AR, FRTREFTREENB-RPOERUESESEMLAZEPRLIE. T8
BAHEEN T, BT RIFOIBRRAREMRNR B, AT EFEEERUNA
MY .

2. LWES
2.1 ((EFESRA

ills

{X28: B+ R (Metrohm) 861 Advanced Compact IC, 817 Bioscanfikf &35 #i25, 833
IC )%, METROSEP CARB 1 (150 mmx4.0 mm) BB F3#HtE, Gi& L{E% AMetrohm
IC-Net 2.3, MAEMH®KRE (LEXEABERFTRAR), RELER (RETBIATEST
7)), BEHERBRE-S2A CEMKHA TRARAR), 8- 1R HMABHHR HEET
BHRFHNET), HRA, ARE}, KERL.

Bl: RIB. WEE. OHEEREWTSigmaA 7, NaOH (A (REWHERHL
FRERATR) , 95%ZBE (ML) , TKZE (HMrgt) , W (el HAERNK
T CER) HRARMFERAT NS, 28 () (XBEHEHRTHAERRFD , K
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78 (e (EREEAFRANERAT , THE WTERERAT , W4 (BT
OELKHE)

2.2 iKY

4y B5¥E: METROSEP CARB 1 (150x4.0 mm) BB A #4E, WPEM: 7 mmol/L NaOH %
W, WE: 1.0mL/min, #HHE. 20puL, HE: 32C, FHAEM: 200 mmol/L NaOH B .

2.3 IREEANER

PBBE 7 HIBEBKE R 1000 mg/L K LIL5E. FAERE. HERERNARAERR %K 0.25. 0.50.
1.0, 1.5 20, 25ml F 50 ml AP, HBAKERZZIMELR, B, WIHGAE &
EFEAHERERES B 5.0, 10.0. 20.0. 30.0. 40.0. 50.0 mg/L HIIRA ARAER L

2.4 #HANE
2.4 1 SRR

LREMBIETURHAK, B, BREIFEARISN. ERIED, MUESBIHES
BB R, TEMENINSHENEN. B TR SENETREENER, S—RRARK
EFAVE N BN . FUKBIRIBE N 90 T~100 'C, B E 1 h~3 h. BMEIAEX
F NaOH 1R A#EHR, WREEX 0.1 mol/L~1 molL. % EBIARE MR &4 R ARKEN
NaOH FM e MR HATH, AT Bi b FIRE N NaOH BAREEES T, Bk
B, #AR LR HRKIERER.

BT EENRENISBARTERN 2%~4%, FE—RAEEMIYFHESHBRIMEZMNE.
—RHTFELERNNBFLE T EAEE LTS, R 20g T&FHE, B, ET 250 ml iHEEEHR
B, B 250 ml BBAK TR, IHEIE 120 min, RIFRZBEKA 90CT~100C, FHFRIEK
AHE, BAKRKRLRERE, WEER A% 180ml. MPKREZE 20 ml, RELEABT
100°CLABT IE S E R . [RGB I 60 ml K ZBITESHE, FHMNE 8h. MBI,
SRANE. ZB. TKZERKERTE 3 K. $HE0MREESHERABETHT
(70C) , BHFROFHEATHE. A TEESHAREN", BREFHENTEATHE
BRI,

WZ LR ER L, REERN: WA R~ KR R~ RERE -1~ 2
REVTIE —~ I~ 2B 2. RERTEIRGE 2 K= L2~ T 08432 g B 4

2.4.2 HEBOKR
AL FI BB Z K BEH AR A EEHSEMNLZHEZFERR02 g,
FH50 mL 1 moVLi ZE B S K2 he MBI -Hhis, WEER, £,
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3. BR5ITE
3. 1 HWRAMRER

FERWAYIRTTM, H pKa>11. LA NaOH A #R SR ol 5 B 14k, WA RERYI MU & F
FAFF4E . FH METROSER CARB 1(150x4.0 mm) P B 135 #okt b 4 B A, FHRIR B /) NaOH
WEEB T LI B PE D B TR A, 24 NaOH #IEHMMKE AT 20.0 mmol/L B, HFL5E.
B S H BB ES 8. BEMYER NaOH A F] 15.0 mmol/L B, HEMEIESYF,
B, EEEEST, ELIREREESTIRTERS T, MK NaOH WRE, WX
RILFE NaOH WEARKTFAEET, {REEEBANEK. RBPIEATHHIER NaOH B 514
1.0 2.0~ 5.0. 6.0, 7.0, 10.0. 15.0. 20.0. 50.0. 100.0 mmol/L, ¥ NaOH ¥K[&4 7.0 mmol/L
B, 3 PRGN BN RBT, BRENEES. O, ERKRENZET, aTRAZHER
WA AT (pH>12) MBMLF0N TSI, BN R BAERE, ERNTE,
HEREEMEEHFEFELE, ARKRESEAM (200.0 mmo/L) FHHT. HFEER
FEH 2 B LA 7.0 mmol/L NaOH 1E A kst B/MES AR HIS 4TI (a4 35 min.

3.2 BREEH

TREREHERT 3 AERRARNS ERRERB K. BLERRIE: EHF 7.0 mmol/L
NaOH %fENMHER, MEEHREST 40CH, FIBNEEHENSBEE, LEAEE
REET 25Cht, BEIMEER, LEMHRMEAE 25C35CL AN, BRELF. FEHER
ke ERER. FHit, BFEHEEHEERREN 32°C.

3. 3 HiERkEF

LAY AESBIA 1.5, 0.75. 0.5 mL/min R, HMRAERREMEZEKRZ,
BRI BT K. SRR, (R RABREA, B RIES BERZE—E
Fih. Fik, ATRELZRMXNE, EMA 1.0 mL/min /FHHIBTE.

3.1 IR L MEH
ERMB S BUEEMT, SRR, BEEARGEE (D .

1200

W RinA
]

T T

IR
L
!
|

B 3HEa St (1L 308, 2. 8%, 3588
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Fig 1. Chromatogram of the three monosaccharides standard sample(l.galactose. 2.glucose.
3.mannose)

PLREE EIEIER (Y, nA) MEFEKRE (X, mg/L) #ATLMERIT, 431830 IL5HE.
BEE., HESEMRAESK DT (B2~4) , EAINEHERRATES A LILHE:
Y=49.25X-43.35, R=0.9999; Hij&i¥E: Y=41.96X-82.69, R=0.9991; HFTEH: Y=21.34X-57.59,
R=0.9995. £t 45.0 mg/1~50.0 mg/L,

3
&£
¥
2000 |
1500 -
1000
500 |-
00 1‘0 2 ;O b 50
C(mg/L) C(mg/L)
B 2. FMERRAEHLE 3. WEEOREHS
Fig 2: Standard curve of galactose Fig 3: Standard curve of glucose
imm -
&
¥
800 |
600 |
400
200 |-
[]

C(mg/L)

4: HERAOFRAH%

Fig 4: Standard curve of mannose
3.2 BEHRPRAVME

WAL N 5.0mg/L AR ERE IR S U, 72 5T LR AR5 AR Sh Bt AT 638 4
B BE & BN RIRRIR, B3I M BRRRIRR 20.125 mg/L, 745 5EH RACAHIPR
40.5mg/L, HHEEHRIEEHN1.0 mg/L.

3.3 ENMRR

B30 mg/L (R PLEE . B AN, HEBRERSW, B ERIRLEMGIEEH2 %S
HEE 6K, 183 MR pEe il E A RHERZE (RSD) WF: FIAMNR: 1.79%. H4jHE
H: 1.90%. HEEWN: 3.52%. 3 FEAMREMEN RSD . HIMA: 3.21%. H4EL:
3.07%. HEEH: 3.29%.
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3. 4 InEREMC R RO E

A FIFREY 20 mg BEEL ML LR =4, A S mL1 moVL ZM¥EHE A /K# 120 min,
BRERTEE, 4 BKKE ERBE B 50 mg/L SRR AW 1 mL, 2mL. 4mL HER
F 10mL. ARG IEAGHART, MTERNLE 1. USHERAR, MisEREE

96.3%~99.5%2 (6], BET 96%, Rif TRBMEHEMREZ, TTRETHEI .
F*1: EURARIGER

Table 1: The results of the recovery ercentage

£ BEAK  AKMEMmg WAEmg RHMEmg) EEE%)

EEAS LA 0.02210 0.05 0.07100 97.8
0.02210 0.10 0.1202 98.1

0.02210 0.20 0.2187 98.3

R 0.01570 0.05 0.06480 98.2

0.01570 0.10 0.1148 99.1

0.01570 0.20 0.2131 98.7

H & 0.01488 0.05 0.06303 96.3

0.01488 0.10 0.1116 96.7

0.01488 0.20 0.2091 97.1

IEES: B R 0.01612 0.05 0.06537 98.5
0.01612 0.10 0.1143 98.2

0.01612 0.20 0.2119 97.9

HEE 0.01180 0.05 0.06155 99.5

0.01180 0.10 0.1104 98.6

0.01180 0.20 0.2094 98.8

34 SEN

FEARAENT, XHE 8GR L 28 SR B AT i i, B EIE SRS
Bl6. s R SHRIMARERE H M SR ETT LA RTR: BRI e, 1§82
HEEEE, A HESE. BT UASHPHERSERE DERTHARMENR, Fik
HEHLECR REEHERE.

B RN EERARERASE, W8 1200 mgBFETRDEH LIHE
0.2206 mg. #4j§%0.1573 mgfl0.1488 mgH HHE. 200 mglliZ £ HEH EH LI $50.1612 mg.
H4i%50.1180 mg RO B HFHEHE.
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1500
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g
1200
900 |-
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2
600 |- 3
1 'l A I Il
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5: ERHRBIEE
Fig 5: Chromatogram of the lentinan sample
1000

¥ Fi/mA

900 |-

800 |

o s W u m » w
6: WWARREIEE
Fig 6: Chromatogram of the dioscorea opposita sample

4. g

AXHIR T B IR E SN BB R M E S S ML A DR R LI REE.
HEEMTE. TERIRBER, EHRLY, BEGL FETEIERRLESE, IR
BIR TR T EFHESRPOLIE. HEE. HER FRATYEE, FHUEHHRATIA
Fig. WHEHEPHBERESRRE, DEER, WUTE—PRTREFHFRRERLIER
wal.
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M. BFEIiEfARNE EKREDREBRMR
1. 3|

B (CH0) B—MEEMER, AFTRSTHEE. RENEEE. LB EN
RTMSEN=Fr EE R f. BE, WLEMKR, KR, MK, UR—REHRLWM: #K, #H
18, KHE b, FESESARE. RELHERAORAE. REHATE2IHLRE
FEENE, RERMA. ElE. BN . OOERANZEEE, HEHEREREN4~1.80,
BAMRHRE. FURS . R, ZHABREET A, EEA T, Rk, FALIIK
MR BT+ M

BB SRR 1A R AR AR G5 (HPLC), BF&i%iE (I0), SMAREE (GO,
MEfIEE (TLC), MAEBAEHRKE (HPCE) %, HAR FAENELETHRETTN
PR RBER, AUREKRRE. hTE—-PRUEFRIEERE. RENTER
REEPHREO SR, XOREERFALSERNNEM E, RUKREF, KATE
B BB T A POE S B BN T, A NaOH ¥R ARSI, HBFXHREES
BBk R RN, RN ERTRRLBERERRMAREEMITENER SHER
B, TRBET RSB R EORN R . H%EH TR RMERY KRR
B, mATHENSR.

2. THH
2.1 ({ESHEA

i

2.1.1 {8
B+ 7822 (Metrohm) 861 Advanced Compact IC, 817 Bioscan ik &5 #2%, 833 IC &

1%, METROSEP CARB 1 (150x4.0 mm) B & 73 #iE, i% TIE%4 Metrohm IC-Net 2.3,
BAREER (LELEEEEEERAR), BEESRE (KRB ALESRME ), KER
3,

2.1.2 &H

BRI T SigmaA 7, NaOH (R4 (REWH S FRERAR), KLB (4
a4) (EREEAERAERAT), &% (B@AWKEHRER), SHEK GERERE,
EEBOBERBEREBER), 42 (HBEEMTHERETERAA—RAK), B
Ko

2.2 XWH*
2.2.1 HREBRSHEEEMLS
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A RAERAMES

BB WE RKIKHER B 1000 mg/L R FEFRHERE 0.1 mL. 0.25mL. 0.5mL. 1.0mL. 1.5
mL. 2 mLF50 mLAEMES, BHEBIKRESH42.0 mgL. 5.0mg/L. 10.0 mg/L. 20.0 mg/L.
30.0 mg/L. 40.0 mg/LIIFRAERE SIS, £5ll.
B. HREAMEH

HERRRINAL 7R MR 2 55100 mg, S5 £ 5130 mgfl LRI L $520 mg, FI50 mL1.0 mol/L
ZRGVE AR S K120 minf7, BEEEM T8, REIERFH.

2.2.2 EIHREAE
#H10.0 mg/LREEARAER R E AR 7R, HERY AN FRERE.
2.2.3 EWERESZE

B BEERB 2.5 mL1000 mg/LREEF M ZR, EAXTSOmLAERRS, BEKRE AN
50.0 mg/LAT RAEFRAESE W -

7 B LR E R R E BB KRS mL& =4, KIKEEFIAS50.0 mg/LREEFRAERHK]
mL., 2mL, 4mL, HEFZI0mL, #FHl.

2.3 FHiEE
2.3.1 MEANEE

IR & R A RE R R T AT 40, RPEBINaOHZEIRR B IR T (<50 mol/L) A%
PR ES BT, BREARNRSERK RURERE, RWNEEEK.
BFLHRERPZEESHEREURREEMEARE, Blh TR SRl h RN e &
R, ARERIERESHEEESERNMFERN, VERERY, BENRARER, Y8BR
WEEMRE, WRAGH TR RBAE, MK BRI,

SER ORI, LHKYERINaOHIK B T200 moV/LEY, BMFE5H T BBELEZLENHE: Y
BRI B T50 mol/LES, FMFiELH e g LA 8, BRMIEMN R BEKER
TR ()4 s 245 B SR RE LUK FE 7E 70 mol/L~150 moV/LAY, FMiien] 5 v ea e T4 08,
BARER 0 B44T. P LIREEBIRE 100 mol LR}, REMESRBUERIE, RIEHHE
HENEL. (U RENLESHEEE SRR S B MR Y100 moV/L NaOHH
SEEEE) Fit, %HMIEBIRE N 100 mol/L NaOHWEHAE A Mk ¥ER .
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B RESHESHARRAGARSBRASBRER

Fig 1 chromatogram of the fructose and other monosaccharides standard sample

2.3.2 FiRMIEE

LRRM, FEMRRIIHER D BERSEARKR, B RERERZWLRYE, Rit
ZRHFTENZAY, 45RR T HREA0S mL/min. 1.0 mL/min. 1.5 mL/min& T #58
B0, HYERL0 mL/minff, RENELES, SEELARE. B0EHL0 mL/minff A LR
.

2.3.3 BENEE

1% #% 100 mmol/L NaOH W IEAMEH, ERRBEREN T HRRERIC LR IRERE
RIBAWHMO S BUREREER. LHEEHREEE 40CH, MN4ERZEAK, BXERH
RFZEM FTRERMN MK, YLRETRBEOERTHTH, BEBRAIEE, HEAER
#l, LEIEHEERT 25CH, SRR, REERE. BEEHREE 25C~35CZE
i, BRI, HBMBREFEELRER, FlxtheERHEEHRELE 32CHAHT#
1T«

2.3.4 ®BREREE

HR4E Morh R B 38 TARIRIE TS0, B R A iR R AL 10, Bk 280 B 284
BATHE, EETEN=HARRELIEUMEE,. EME, BE2. HH, ELVTIERM, Bk

JEYEIE AL, B NiEHES AL
Hfir/v
E;(0.7V)

t

i jg; 4‘9\ %L

Ll [

Ex(-0.1V)|~ ™
t/ns
M2 TEBuRER
Fig 2 Sketch map of the operating potential

Ei (0.1V)
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SEUG ORI, A AT, ol U R RO, (L BB, T st Fr R 1Y
K, MBRIEMRRAD, B REFEHYHER. ZBIRQ T EOLAE, URRARENR
Pk, FERORMERSS, BlSRREMRRD, BEEFNRERREAA:
E;=+0.10V, E,=+1.75V, E;=-0.25V.

3. ERAM
3.1 dRfER R 5 RN H PR

R B E R, SRR, B TABIELS B IEmMEmRER,
R Btg ol L3,

" L
[ s 10
tmin

E3 REniREHREIRE
Fig 3 Chromatogram of the fructose standard sample
AF BEEEGGIEER (V) MERERE (X mg/L) MEFERR (Y MHAE
WH (Xa, mgL) B#HATEREFE, FHRBEALE 4 MK 5, BEAKUFRATE,
Y =68.28X,-117.46845, R;=0.9991; Y=2124.52X,-3517.07, Rx=0.9991. Zt:{iF% 2.0~40.0
mg/L. #—EWREEIRE N 2 mg/L MR RN E L RN, S2IRANFT, RHEN
BARKBIFR N 0.4 mg/Lo

2 amop Z
; 2000 g 80000 |-
Cimg/L) Clmg/L)
M4 RBEERESHL A5 REEEAFEHLS

Fig 4 Standard curve of fructose by height Fig5 Standard curve of fructose by area
3.2 ENfEREE

5 EIRRALE RIS 0 BB LEHERE 7 IR, 3 RFEE R E E A XTARAE I 2 (RSD)
A 1.64%, R¥EEEEBIEERANFHRRER 3.43%, THEREHE R RERZE A
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0.36%. Rt B RIS TR SE OAIXHARHE R T LU 1, AR s SR MU AR A O 2
AN TREGTAGET E BIRRARERE . B, B REITE R 07 R T fim
WAAT R, TRIEERNER.

3.3 IR R B

B E EIE KA BT BT, THEIRER, & RinE 1 ;. oE RUR,
IR B YT E B BN EI R A 94.6%~96.1%2 [7], HRIFWET T & B 0 AR E W R A
93.2%~95.6%2. 18], XTHFHERATUEY, BEEEHITEEHMEENER, BNERER,

HpuiRiBemE /o4 RERH, EESTHEEXMRR.
R1: BB ER

Table 1: The results of the recovery percentage
K EH ERE A& H(mg) MAE(mg) R {E(mg) Bl (%)

AR 22 7 0.01323 0.05 0.06053 94.6
0.01323 0.10 0.1084 95.2
0.01323 0.20 0.2028 94.8
g A 0.01360 0.05 0.0602 93.2
0.01360 0.10 0.1085 94.9
0.01360 0.20 0.2026 94.5
FRER 7 0.01362 0.05 0.06130 95.4
0.01362 0.10 0.1097 96.1
0.01362 0.20 0.2052 95.8
L Jiap A 0.01383 0.05 0.06140 95.1
0.01383 0.10 0.1092 954 .
0.01383 0.20 0.2024 94.3
Ly % 33 L -1 0.01372 0.05 0.06117 94.9
0.01372 0.10 0.1090 95.3
0.01372 0.20 0.2033 94.8
L diE A 0.01975 0.05 0.06670 93.9
0.01975 0.10 0.1139 94.2
0.01975 0.20 0.2109 95.6
3.4 KRN

BRSEFHAE. 5. SRZBEHEKEREE LR ELE M EIE &4 S RFHTRIES
¥, EilmEe~8pT R, B IRA R, 3FEEG RS minWIHREEHI. MELRR
B, SHEEERSN, ARFLRTRESEN100 mgill ZHEPEH0.1323 mgRHE, SRFH
A 100 mgl EHE 7501048 mgRBE, GMFHFE R 100 mgil 2 HE&70.6860 mgRHE.
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Fig 6 Chromatogram of the black tea sample
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Fig7 Chromatogram of the green tea sample
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Fig8 Chromatogram of the oolong tea sample

AXAFRAFASEDEMERENE T RBES HRNGER b, R0 T EREH, LR
TXEIH P RENA RS BRERERMT, JTEE. A% #H, TIENNHETH
FHAESRN. FHATERFFTER, AEReRERKER, ERNEN, SRERET
e, THIER AT E MR .
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