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Research progress on extraction process, physicochemical properties and
biological activity of polysaccharides from Glehniae Radix
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ABSTRACT: Glehniae Radix is the root of Glehnia littoralis Fr. Schmidt ex Miq., it is a dual-use resource for
medicine and food. As one of the main components of Glehniae Radix, polysaccharides from Glehniae Radix have
good biological activity. The extraction of polysaccharides from Glehniae Radix are divided into 2 categories:
Solvent extraction and auxiliary extraction, however, the yield, structure and biological activity of polysaccharides in
different extraction methods are not the same, this review introduced the physicochemical properties such as total
sugar content, molecular weight, monosaccharide composition, and glycosidic bond configuration, efc. The current
research on the biological activity of polysaccharides from Glehniae Radix is mainly focused on immune regulation,
anti-oxidation, anti-tumor, anti-inflammatory and hypoglycemic aspects, and it has good prospects in the fields of
medicine and health functional foods. This review systematically summarized and induced the research on the

extraction process, separation and purification, structural characteristics and biological activity of polysaccharides
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from Glehniae Radix by domestic and foreign scholars, at the same time, it also pointed out the unclear problems of

its high-level structure, mechanism of action and structure-effect relationship, and provided scientific reference for its

in-depth research and effective development and utilization.

KEY WORDS: Glehniae Radix; polysaccharides; extraction; physicochemical properties; biological activity
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Jt 72 (Glehniae Radix), X &2, BibS | KM
W& LS5, BOIERHEYMEIZE (Glehnia littoralis Fr.
Schmidt ex Miq.)l TR, A EPWARE., JbibSihR
F (HhRARTL) , 51 L2, (REHNE) FIATE
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R 23 A RS0 R G M SR R AR SO
JUEENAMG At S 2003, 4lifk. 25kt A4
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il

| SIUE 3 27 1: 0 73:14

TH W) 22 0% 8 T 4t ML RE S5 48 1 — 0 43, DRIt 4R B 2
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FAENO, V2R R, AR RO T 2R A5 1 2 e $R
OB . TR B SRR A RAR S T TH A AE
FHFESE, R A YRR AR A SR B
AR ZAREE MR OL T, SRIDCEFh 7 1206 4 i BE A
SN i B2 e

Bt v>Z 28R F B3RO 0 4 30 S
LRI RS, A E #OUKIREEE (hot water extraction,
HWE). FR#EH (acid assisted extraction, CAE), Fsi$ZH:
(alkali assisted extraction, AAE)., i 75 4 B 2 B (ultrasonic
assisted extraction, UAE), [##EHU% (enzymatic extraction,
EE). il Bh#E B2 (microwave assisted extraction, MAE)
277 BB A P B (multi-method joint extraction, MIJE)
&, AP S ZRERLZSEILER 1,

VB HIBRIOL RARYE R R, 01 SO P otk
FAREEE TN THEI, 5 ARSI KRR . HWE
PRI, 2P, W RO i, R AR
RAMERT AL S LA TRIR, ML T CAE Fl AAE W46
PR | SRR g BRI AR . SR R BRI X 2
WEEA TR I VR B AN AR A B (R FRA S R, &
Xt MR e P AT, R CAE Rl AAE A7 e
Gy BRI Al s, N BB O T 4R

®1 VS ZHEBZRERIZSHIL

Table 1 Comparison of extraction process parameters of polysaccharides from Glehniae Radix

ik Bl H(g/mL)  JRE/PC PRI [A]/min FAt 3R R 133/% EZ PN

HWE 1:30 90 240 23 15.59 [20]

HWE 1:25 94.9 120 ZH 2 10.78 [21]
CAE 1:30 50 120 B2 W) 39.62 [22]

AAE 1:30 25 120 HEHL 2 K 24.80 [22]

UAE 1:22 65 22 - 12.13 [23]

UAE 1:19 - 23 TR TR 460 W 60.15 [24]
EE 1:30 70 180 . A it 3%‘ 22.04 [25]

LR YEZ S AN (IR o 301
MAE 1:30 - 30 . *mg 100 1. &'f% 3K 39.30 [26]
T % (800 WA 100 s
MIJE 1:30 65 153 PR 112.2 min . FGIEE 2% 40.60 [14]

#HA 40.8 min

T R AR &, TR,
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Ut BH I AT R 4 i AR N T 2 M. Sk b
SV EE SR RBULT S 20, R 1:30 (g/mL) | i
I 3% I 70 °C T HEH# 3 h, ZHHEIUCRA 22.04%,
HHA R, T—hok, RBCRE S5, 2250 %)
4350 R[] B i v Z2 i A T 32 T, 15 31 2 M HR TR 4331
0 10.71%F1 8.13%, bt BH g i F 25 X Z A i B O A —
SE RSN o JR 21 9 A POV Sk o IR 3R S R E S8 IS
XF MAE i1 004k, 1580 S AR ICT. 20T 1 2 L IR
J39.30%, HABMEAT AR S MR, &SRR
FEWIIR, BRILZ AN, skEtE &R MIE XL 5 £
VEUEATHRI, FEaEATmm N i OL 015 B R I T 2, SE
S5 SRR A MIE L3RI SRR & T 73, B
RIFMPL A TG LIPS 2R ELE 10.78%~60.15%2
6], ZEHE Q2 K F2 8 B A R R IO rh & A AN 5 |
B, GG RHR L. PREGR T . PRI ) R mok R RN
UM S 5tk o oA RHB LR 1:19 (g/mL) . BB IR
i 460 W T iREE 23 min, LIPS ERIERKRRK,
K 60.15%, MWHERBZHEP RS AR ENEA
FERAY. WERBULRER SIS 2R, R W

R o PR A LA P, AR SR A Bk R b v 2 2
P 0 L BOR B 2

2 DEAENSEEHE

21 HE4

SR EIRAE AT, OREL, XEst
LRI 2E SHLHIGT A R B g m, 5% L2 Mk T &R
Glalifl . WK ABENT . BUEE L RBRTOHLER S . b
L MRRBERAC R AR R, PR TR 1
Jii e kb BEEO A Vb2 20 E F I IR 1 A Rk
Sevag 75, TR CALKEE . TR LRIE BRI HE T
PERILAECY w R R M kA TG T bk . WK
M . LA i IO €3 B B T B gL,

S ZHm s i iR B EE, K0T it
FIRR A 38— B 22 W2 20 W S M B G, 20l P 20 s 4l
B AR . AR B BREPSY, ks
BRI 2 B Al vk R A ARIE S R L 2 2, Jhb S 2 hE)
— R EER T T SR 3.

L TR, R B aibiB e S 2Ok, f2
B (DEAE-52 £F 4t & & 138460k Fll Sephadex G-75 i SR Ml
BEICHE) ALV 2 2 I o s i fb T B, WA (L
SY LA FHARXT D, B A3 B R I SR A
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Table 2 Isolation, purification and structural characteristics of polysaccharides from Glehniae Radix

W onk prRapa LR AL R TS BE
1 T * e 2% 1 RS =
Man:GlcA:Rha:Gle:Gal:Ara=81.86:0.12: ey
GRP-1 23.01 . 0.17:1259.7:0.54:0.33 % o HIEE
GRP-2 DEAE-52 Syncronis AQ-CIS Man:GlcA:Rha:Gle:Gal:Fuc=24.15:0.4:0.46: (35]
Sephadex G-75 LG - BRER 2% vhik 541.3:8.25:2.5
GRP-3 Man:GlcA:Rha:Glc:Gal:Ara:Fuc=94.7:1.23:
B 0.48:110:2.73:0.8:13.4
DI e R Gle
DEAE-52 y HP-5 EA4IEAE [11]
D2 N; Rha:Ara:Xyl:Glc:Gal=16.58:5.4:1:104.24:7.75
4221.45
GLP-El DEAL.S2 37796 Eclipse XDB-Cg GlcA, Glc, Gal, Ara s
GLP-E> - 462641 ZIE-BERERZE R Gl (23]
§ 10.24 ¢
. . (1-6)-Glep .
DEAE-52 Diamonsil Cg
GRP Sephadex G-75 13.3 G- R R 22 v Gle (1-3)-Glep, [36]
(1-6,4)-Glep
675
GLP-30 122 GalA:Glc:Gal:Ara=1.65:6.47:1:2.67
508
GLp-so ORI e Z%gilggi%&ﬁ?;%g GalA:Gle:Gal: Ara=2.03:14.35:1:0.86 . 371
(L5 GRUACENTIURTT
GLP-70 426 Man:GalA:Glc:Gal:Ara=0.36:0.95:7.21:1:0.63
GLP-4% 141 Man:GalA:Glc:Gal:Ara=0.62:0.43:5.23:1:5.87

: Gle N % HE; Rha 7 BRZ0E; Ara SHBTRAAME Xyl IANE; Gal Rl FL0E; GlcA i 45 IR ; Man N H #E M, Fuc 5 3E6%; GalA 8
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Table 3 Primary structure analysis scheme of polysaccharides from Glehniae Radix

U7y R/ hEEZ i St AE . 225 Sk
SE MRt GC. HPLC. HPAEC PABRZH K ) [36]
RS AL GC. GC-MS BEPR | W ST f 0 [38]
Smith R GC. GC-MS BEER . WSS R 1) 0 Wy [38]
R4 FR K i HPAEC. MALDI-TOF-MS FHEA S HE R AL, [36]
R AL E GC-MS BERR . BEER L EH [39]

- FT-IR HREAIE J [ A K [37]

- 1D/2D NMR Sk R R T [36]

. HPGPC, GPC o RN [25,35]

T A% (gas chromatography, GC); i Z0RAH 4157 (high performance liquid chromatography, HPLC); & #05 F 3¢ e {635 % (high
performance anion exchange chromatography, HPAEC); 55 B T 5 fif W Hy 89 €4 7 8] S5 §5 7% (matrix-assisted laser desorption/ionization
time of flight mass spectrometry, MALDI-TOF-MS); A {615t 5 (gas chromatography-mass spectrum, GC-MS); f# BLIH- A8 21 S8 %
#:(Fourier transform infrared spectroscopy, FT-IR); #% % 9% (nuclear magnetic resonance, NMR); = 55E I 15385 (4. 1 (high performance
gel permeation chromatography, HPGPC); #E/ii5 i% 4115 7% (gel permeation chromatography, GPC).

22 FAIAMEZEEE

ATV 22 DN 3 R SR R B - R v A -
PR PR Oy 100, b vk SRR, ) o 3 MR A
i Je WK 2B ORI sl FLAT AR, 5 PR 3 AU S g 2
HEy T, -0 WA TR, o E Rk
e/ R e 5 b S A O i | A = 4 BRI R d A
B RAOME, SRR 10 A v S 2R
FZRm -t iR, DA An i B s db b S 28 iy vl
B2 R, SRE RIS 2R a2 B
BITE 80% LA b, VTV 22 05 O 2 v [ Oy (81.28+0.02)%
~(89.10+0.10)%. FKHILIWSZ A 2, |
e IENEEZ i ses el Pt e S W N i v
WZ KR L5 X0 2055 252, s 24624
B ROK U PE 2 i = R (28.29+1.09)%, 13k, AR &
B A A M R O R R TR A T ey
KU R T 0 A6 Vb S i b T e o B e R B T
IBFFE LR, 2= Tt RO . AR
PP KA AT RERE A DL YD 2l v 2 o i
23 IS FR=E

ZWER A EE S L FREHUIMOC, WE 285
FEH Y HPGPC, GPC K a1 HERH i
(high performance size exclusion chromatography, HPSEC),
K FHEPTIN ali L 4 2 GRP-1 20 TR EATIINE, @i
424 : Shodex SB-806M & i+, i s)4H K 0.2 mol/L NaNO;
BW(F 0.02% NaN3), Hii## 0.5 mL/min, Optilab rEX /8
IR IMAE D K 658 nm 4% IR TFIE, £5%] GRP-1
rFHCA 23.01 kDa; HXt4ifbl4 GRP A F®illsE, &

145444 Agilent PL aquagel-OH MIXED-M a4, W3
MM EBEFIK, WM 1 mL/min, FERIES 40 °C. Hiik
35 °CME, 753 GRP 43 ¥-iily 13.3 kDa, il SEZ5HTA
R K BALVS S Z 00 73 5 Bt S AE R, 25041
£ 10.24~4626.41 kDa Z |1,
2.4 EBHEARL

L BER B4 B 7T ] HPLC . GC . i 1% 9% (mass
spectrometry, MS). /)2 (%1% (thin layer chromatography,
TLC). HPAEC %55 I3k S M A7 1k ol o0
2 XAV S HE A S ST TIER, 28Xt
IR R AN R R IR V0 2 Z2 W 0 SRl 2 A — Bk,
FHZMH Gle. Man., GlcA. Gal, Ara, Rha ZH%, [RIEfiR
FEAED i Xyl 22 Fuc.
2.5 fEEHBEWE

BANER Z VR SR B, SO IR LUOWE T AR %
a-1,4-. B-1,4-F1 o 1,6- 03 i WUBORE R R W1 BEEAA Z060 R
P o Frik A e AR R G I, b2 2 ik e 4%
Rt R E AL, Smith FEIFSE, (U HTIEEEE GC-MS,
NMR ., FT-IR FIFLE RGN B2 ob, 22 th 75 2 F)
FHAE 2 OB B /K S ARG A Y, 5 B S ODR R
TR A ELAE FH €835 - Y AH €435 - 573 7 (hydrophilic  interaction
chromatography-liquid chromatography-mass spectrum, HILIC-
LC-MS)ll 5 JL 7> 2 Z 4 i W 2L, 75 21 HOK Ak )5 15 2
A LA-WE IR RE SRR . AL PO LS 2
FTa5H 53 A, SR T i TR AU A T2 B o M b T 800 4 1 v i
CRIEEOE SR ILAL, KE YRR FIRCR L, W12
A 16 B, WIS 2 IEA 154 30152 5
TPBE; Smith FEAR IS X B IR AL B ) EA TR i, 4T
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—3)— a—D—Glcp—(l% 6)—a —D—Glcp—(lt»
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NMR 434, BeZHiiil b db v & S8 rssH, e 1
JR
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Fig.1 Possible structure of polysaccharides from Glehniae Radix
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RS0 EY . JING 25158 i 6 b vb 2 25 1 T4k A
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TR BA R /N BT I S 88 1 (P<0.05 . P<0.01), S35 1455 F T
TURF /N BUIGUE B 28 3 195 40 i (natural killer cell, NK)A45
F(P<0.05)F1 T Wk 4 B F% /LT RE(P<0.05. P<0.01), 4&
M7 TgM Fl 1gG & &, BaRIERR I e MR v e oh
e, HoowE2E5 . XSS R m a2 26
= R X B BRI BT A A AN e A IR K
TR A2 v (delayed type hypersensitivity, DTH)XJ4 i &1
PEVER(P<0.05 8], P<0.01), 5 WEI Z:0%5 38250 . T4k
2 DV 3o AR A/ 3 T M S 6 2 TR 48 i T T AR 6 A U
WS 2% RAW264.7 41 . JALTEAH I i) 3 5 1 P BE 588
ZE LR, JbUbS 2RI eR S PR TR AR @ L PR NK
HIZRAARETT . IgM il 1gG PRI A4 & RAW264.7 4l
TRERE IR BN, 20 38 T RE R AR A5 B 16 /Ny i 200
B AN, AR AN B B G SR R SR, W IR T R
TEA

32 IMEHIER
TEIEF N 00 T AL B 35 B S0 —Fh s 5 5F

g, AR AR ERFE, — BBl A7 AT,
W7 A R A DT LA SZ 2045, Y Re
AP A R AR E . BF5E BRI H RIS BRTG
PEEW E Tdb b S 2R AN BT 1,1- 228 3 95 3L 28 i
(1,1-diphenyl-2-picrylhydrazyl, DPPH) H f1 3t . 3% A ik
MHAH S B EENRE S, X R A A TR
THBRAE ST, X HORRISRIO 2 R alifk A )5 B UAE ik
REAIL P S 2P0 DPPH H i LRI B i p 55 B
e, 2EAi e B (half maximal inhibitory concentration,
ICso)fE43 510 3.091, 1.999 mg/mL, ZESrZalifbiss
GLP-50 Mt fbae fimin, HigBR DPPH H HZEM ICs
{49 0.123 mg/mLI2252637420 Jpvb 2 gk HAT R IITR
fbfe 1 S W EE GEARSE, Hita g1 5, 422
Faif )y ¥ E BB R, SAOD &P I A0 vb 2 2 hit
TR, R IPAE M 5 5 B DPPH H B 31 ICso fH
0.057 mg/mL, fRIPHUIARGSZ B hIEMHE, B8UEk.
o2 e R B X HUA AT T ZROTR AN, kb
S 2RI KR FAER AL T — 40T i S
3.3 mMEIERA

AR, Z AL S AP e e AR A i s 5 |
EAANTH T2 21 . WU 2B e ik i (methylthiazol
yldiphenyl-tetrazolium bromide, MTT)A: M1k 5 Z 4l xt
AS49 ARG FERANHIVE T, BHRRIITEAIEESE 96 h G,
FTHEHC S 380 pg/mL AYILVDS MM AS49 4S5
FIRCR B, FF B S5 L, dbvb S 20 B i3 il
A549 ANIEREAIAE S1 . A AwDOS R BV B L hiE
15.6~500 pg/mL i [F N RERS 21 AS49 AHMEIGTE, Bihb
JeRTE A — B WR P TR P S 2 TR AEDR, 250 pg/mL AR
e, MR 36.35%. LS ZhERe LA T,
FEAMEIHIGTE, BHAE IR R, XN 52T
FITE R, (2 B FARTUE 25 R IR
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R GE J& JJI§ £ K (lipopolysaccharide, LPS) /£ H F
RAW264.7 4, A RRSZ RSz SRS, 2R 9+ E
A -2 (interleukin-2, IL-2), —%fk % (nitric oxide, NO)FlI
R IRSEA F-a (tumor necrosis factor, THF-o)id A S
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PEWFFERIEANX DT R 25 o B 2 AR ZE A (1 SCH 22 .
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Fig.2 Graphical abstract of this review
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