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Abstract: Phytogenic polysaccharide, a kind of natural macromolecule, is wide spread occurrence in phytogenic cells and
has many kinds of biological activities, such as anti-tumor, anti-oxidation, immunomodulation, and etc. The structure of
polysaccharide is a key factor affecting its biological activity. Due to the large molecular weight and complex structure of
polysaccharide, the in-depth study of polysaccharide is limited. Therefore, this paper introduces the research methods of the
primary structure, such as gas chromatography, liquid chromatography, infrared spectroscopy, nuclear magnetic resonance
spectroscopy and mass spectrometry, as well as advanced structural analysis methods such as atomic force microscopy, X
ray diffraction and circular dichrois, and summarizes the construction of multidimensional fingerprint and molecular model
of phytogenic polysaccharides, which provides a new idea for the study of polysaccharide structure and lays a foundation
for the development and utilization of polysaccharides.
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Fig.1 Common methods for structure analysis of phytogenic polysaccharides
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Table 1 Principles, advantages and disadvantages of determination methods of total sugar content of phytogenic polysaccharides
W Jr ik s Pesi B
R-iR:  WBRRRIERTT, B0k, JE KA R BMERI R MR, BERTE RS A4, X T AR 2R 2 A

AW, SHERBAEG A QL EY), Ok S

EFHTERBRIRAE T /KR K, -5 A A A
G, LEkE SR

R RR A

3,5-HEEK  ZMEERRYE T K= I 5O, DNS 58 5 & A4
Wkt aE  EAEIERY, A 3-E -5 KA R, P AE
WA AR, HAE—E R TR N B G R S
IR JEE S A L 56 2R
AR YL e R R K M A S AT A 0, - S AR I
L, B WG AR A o i e T R A i
MR SRERRIE A N KA LR JEOE, 18 5B T LU AR
IKH B Cu A S Cu, ARG — i A E Mt 58 4
TSI A SR B, ST i R O A o
[, 2R RRAE R T K, A - s 2 A SRk

R, FBRACBRAR S AT

PERGF, S H B BOAR T IR E D
AN JEORERLERE & i, R P

fiyth e
B T AR B L

B, 38 TR R I E

Bl

Bl
LhES

i
15

SE S PR, AN R

FRTASE DR, 3 5 I E

TR, 5 A, T BLPERST, o]

B, ISR, AT %

AN T B AR S A

FHEA AN 2 OB & i i, RS
—E T, L2 OO e B R
WRPBERSAT UL LI A I BEBR AR R P Y
ST E

IETAEM IR T E , B E R

o
=]

N S5 55 5 2 52 L BE OS], v




%435 3

Sk, B ARSI i ot T 413 -

B B 2 R, & B R Tk ) B A R E TR B
P HES R TS0 R, (EEA-RR s
TEME BT Ee oG 3R L MG RE . A MRS [l s 545
FEFRIA0 T BN - A s, R ik, 2T - A R v B N s
FATELZEEENIE . /NN R A DNS
W EBIIGIRSEE 1 5 SR8 1 5 FH 8 53 =Fh
S H ok b 2088 SOBE 23 S 20,68 22,17,
22.72 mg/g, ZIEHEAMEERE, BA ARG
{BEASE S A, R S I i S s R 2
Hro BRSITLEEN SR FH A2 i a v R I - R 7 43
T [R]—HAE i e N 2B i 2 5, by, [a] 2
V2 28 = T2 H 1) BV 5 T SIME R 53.14%, 2R-
WL R0 < mE TN Z2 08 109 b 2 =2 - 3 E o 52.86%,
[w] sk 2 B a2 AN BRI L S5 =, IS RR T T
PRSI E o AE (P E 25 82020 AF R,
Pr. LA Rh, SR MOAC L R A R 2
PR PR -RAR LI E, A& . R BAL.
L BTS2 R FH R - R VI R, HH T
1, AT~ R s AN B - R R A A H R SA A B IA AT
P 22 2 1 2 T v
1.2 EZRERRIELE RN L BIRYNE

T ) 2208 1) B LH B 53T — M S AT R 7K i,
i ZHE BT ST Wi 2, K 5 Lb TR 2l vp
.y, fArEIb S AN, PR A eas | AR T
ARFATINE . Z0Eh B ZH By i e 7 A <AE
i 7% (Gas Chromatography, GC) . 155 & W AH (4 3% 1
(High Performance Liquid Chromatography, HPLC) .
A0 357 (Paper Chromatography, PC) | # )2 (4%
(Thin-Layer Chromatography, TLC) . &5 B 4145 |,
¥k ¥ ( High Performance Capillary Electrophoresis,
HPCE) %5 AHY) ZWE SRR B0 e T . Pl i,
TNV 2. TN 2 e SR rE ST Lh 44T, fig
% [R) It 53 25 AIASIUAE o A E AL B4, it T
TGPy TSR 2RSS 09 T2 e, SR LY, %
PEPELr, Ok R P2 B0 . R PF
M ARIFARA S AR 5 i — B A e RS T
13 EISESTEANEHHRNE

AE W) 205 57 i R TSR S WSS M AR E iy 22,

W R iEH I EEEFER . — o ARIESRIE ZHE 55
TR IIATVE AR, H R E I A BERGE A (5
7% (Gel Permeation Chromatography, GPC) . /= % 5E
e ¥ 3% (0,35 1 ( High Performance Gel Permeation
Chromatography, HPGPC) . Sl &S CHUTY . 5%
145, Hoor i R INVE B 5015 B4R
KRN

1.3.1 EERBIEOIEE  GPC BARIEEERAE AR
[FIAE XS 43 BT i) 22 -5 el 4 il — 2 50 &R i ARRTE
M 5 AR XS o3 o B 7 v o ik B PR R R
i MERRAFOCA, ) 2 T892 80 2 vh 220 S Y
AEXF SRR ER . ZHAO 2529 fF58 1 3k H RS
A = Ff 5 —Z8E SIP1-1. STP2-1 Fl1 SJP3-1, &5 R ik
7, EATTRIARX 53500500 1.87x10°, 1.04x10°
F1.36x10* Da, E I HEAFEPY X5 10 HLAL 50 H A1
10 AN [R] 77 Jib 14 e 7 2R P 25 BE IR 2 B #E 4T GPC
SBT, ARIEASEINY GPC B, e e g gt S A
i aEFe SCEEAR I BE PP RS, T T PERI AR
ZEBERC MR GPC FRSCEE, I T B 2 2577
B B PP DL R E DLAB BRI, & B PRI 287 25
JBE 7= i (] — = i AL ] — S0P FIAS [] 72 b ) 7= i ]
—EME R, TR 3 PR R AT 2R
28, (B HRIVE L 2R, IR RN T B-3
W . 2200 R, AN 4 R LB R . R
FrEA] DI FASFEHER . ASE] = H i R 2R P 25 5
el i i PN AE BT R B A5 o R AT g,
N7 GPC ZHEFE S EE, $erEf o, HE R4,
BER = ELL RS B PPN SR AL T S5k

1.3.2 @ RBEREE &% A% HPGPC 2 GPC I
HPLC 454 0979, ARYEESEEEA: EANRIAEXT 4351
B 2055 U PR BE A Ta] a2 DR IR, S
A FNAEXT 43T i 1) 2P bRl 2, SRS e
fil 19 A BE B[R] Al 2R AR SR ASAH X o F BT i .
GPC ALY, HPGPC Sy Al ] B4, $RAEEE s {8, &
SEPETGAS, G5 R T AE BE O iy, (H X e a EE SR ULt
TS o XPERFAER X B2 11 22 24 AR 43 o
53R I WA iR IR MERE L RS E RE  FRE e
LR MESEAT T, K EZ I mi Pk | i

K2 YRR I E Tk

Table 2 Determination method of monosaccharide composition of phytogenic polysaccharides
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Table 3 Common determination methods of glycosidic bonds of phytogenic polysaccharides

52 H b 25k NELYIRIS
BEFE BRI 2 (IR B B T34 ) - IR, NMR%
PRI 1) 53 AT R (oK B-) WHAF B it IR, NMR%
e itpU g FRAT KA W IO K it NMR%:

BRI R

HIEEAL T . LR SR AL . Smith A7

GC-MS. MSn(ESI-MS . Maldi-Tof) . NMR ., 25~ & - 3 e 45




%435 3

SR, A AT T

- 415 -

SRAEA T AL S IR S A Y, SRR ST
L. TEAIST . G5BT E s A ) T2
o RIEAWIRZMERE T, BEENT S W Hh 220 i B2
G4y, HLAEXT M AT [, HAT s B 0 o5 A4 A

FRAEPE, 7] FH R SRAE 2 0 25 74 ol T s 0 S8

NMR B4 S AE ZE A W5 R B B an sk 4 By
7Ro TE'D-NMR H, fdi 152 2 19 J2 'H A1°C-NMR.
TE'H-NMR 1, 2800 5L & HHEAE 4.3~6.0 ppm 2
[a], Hop, 4.3~4.8 ppm S~ gL, T 5.0 ppm LA K
a F#Y . XHF1PC-NMR, 95~105 ppm Jy kil f5 5,
Horr, g il S Skt B ELFE 101 ppm LU L, T a #4
T BTE 95~103 ppm Z[A] . WF5E R AT IR HE Y
L EME S KT 5.0 ppm, 7 L k(5 5 78 91.8~
100.0 ppm 2 i, 4 o MR, 7 1L 47 R 10 57 S
S % 5 7E 4.45~4.89 ppm = [d], 53 k@5 5 16
99.2~102.6 ppm Z[d], i g FFI,

ZHE AR R T AR A AL 22 AN R, U H
C2-C5 il H2-H5 IfE S IX, 7E'D-NMR 2 f
JEE A E S S, K, TR RSB’ D-NMR AR X HE
PAHEARE SR TV)E, RICE 2 2855 855
B D-NMR 15 B2 AR R IE T C F1 H Ab22 0L
F U J FIUHH 122 F22 00 4 Wi g 32 AR 3, % FH i°D-
NMR A& H-H 2R % (H-H COSY, Heteronu-
clear, Heteronuclear-Correlation Spectroscopy) . /& 4H
KHEIEE (TOCSY, Total Correlation Spectroscopy) .
YRR A I Z2 1Y 9 % (NOESY, Nuclear Over-
hauser Effect Spectroscopy ) &5 [FlAZ b 247 B2 A0 &3
K, VI M58 £ & T 5% 2 (HMQC, Heteronuclear

Multiple Quantum Coherence) . 57 #% BA &5 F AH T
(HSQC, Heteronuclear Single Quantum Coherence) .
5% 28R ¢ (HMBC, Heteronuclear Multiple Bond
Coherence) 5= A AL2E VB AH R FL AR, XIA 4504
SKA'D-NMR FIPD-NMR 35 A 52 B 25 22 Wit 4,
3% 15 '"H-NMR. *C-NMR. 'H-'H COSY. HSQC kX
S HMBC Bl M AHCE R, 3 10 T RREZE 2]
g5 . SR, NMR S I e — 2 04 R B, 4n
IR FINARANGE—, NMR $ds 7578 F S b A
AhEE IR SCHRE, DL ASGR A SEE ST H B 2 24
T E R B 2B 2h e . DRI, FRZE BRI R H
A E U 5HE R R AR NMREIA, it H e T K
R 1 ) I RS-0 o 44 -

1.4.3 SAHEAGE-FEEBAHLE GC-MS ik ¥E2
PR A, — AR SR e FR Ak R RS
B, Z KR IR 2 R etk e, fEHAT AR
ARy H AL PR IE R 2 TR R, 2 )5 BE i G-
MS 5B E . GC-MS KN B GC AU 437 HF R0
MS ¥ RBUE, PR | SR, I R T NER
SYES RS . ABTEYGEERY SR GC-MS i itz
Sk 2RO S 2Ty =X, PSR R I R BG4 Ty
N 1, 3-BEFFEERT 1, 6-F1 4. CHOUANA 4554
SR GC-MS Frir e g 2k, g R H 2t -(1,
4)-D-H FZ LAk ELZR I ) B 2R L0 Ak, - HAE O-6 1
PR a- IR R I . HUANG 950 2R
FH'H NMR F1°C NMR 45 & GC-MS AR 517
R, SR W NIZEZFEN RN 1, 4-HU-H
EPFEFLNLIRE RN 1, 4, 6- = HUR - A B FEnt np i 3L,

# 4 NMR HY$E A 2R TFE P AR
Table 4 Characteristics of NMR and its application in polysaccharide structure study
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Table 5 Establishment and application of multidimensional fingerprint

R EZ JRU 22 5 EJCIRES S5 3Kk
P2 AlFHER HPGPC, UV, IR, IC [72]
RS A= e FT-IR, HPLC, GC [73]
B EailsyiE2 ARIHBX HPSEC. HPLC, FT-IR [74]
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