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Research progress on extraction and separation, structure analysis and biological
activity of polysaccharides from Dendrobium nobile
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Abstract: Dendrobium nobile is a well-known traditional Chinese medicine and has been used for reinforcing the yin and protecting
the stomach. Research progress on extraction and separation, structure analysis and biological activity of polysaccharides from D.
nobile were summarized in this paper. Results showed that the polysaccharides were one of the main bioactive components of D. nobile.
The extraction methods of polysaccharides include water extraction, organic solvent extraction, ultrasonic-assisted extraction,
microwave-assisted extraction, and enzyme extraction. They were mainly composed of arabinose, glucose, galactose, mannose, and
rhamnose, which exhibit diverse biological activities, such as anti-inflammatory, anti-oxidation, anti-tumor, enhancing immunity, and
protecting the liver, efc. Thus, polysaccharides of D. nobile have excellent development value in medicine, food, and health products.
More attention should be focused on the extraction and purification methods, advanced structures, and structure-activity relationship
to provide references for in-depth understanding, exploitation, and utilization of these polysaccharides.
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IKPEBUEBRAE T, AR, B2, —RHEE
BHR LG PR A SREGE AR SR &R,
ZRHENRE 1 10~1 1 52, JEEALE 59~100 C,
FEHUNIA] 1~2.5 h, RERDUGE, 19HHZHE418,
B HLIAFIFEEE T 2 UL BN HEEGT, 60~100 C
IFAEIE 2~3 h BEATHEERUS10, 75 g 4l B
FIFEE ARSI S HUR B DA B A 561 E
N2 AR, INRZTM A RO i i, A
B AR HU H (R0, g 77 SEU0E i 1R AZ 00 5 %%
75 Al B T 2% TR 3 ) 4 U it 2 BB AR R 5
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Table 1 Extraction methods of polysaccharides from D. nobile

$REUT TR T PRALIERE T2 PRI/ % Sk

WO RRESSIEARIEE BEE 1 300 $REUNTA] 120 min. POEMZ 1470 Hz. 08 423 11
ik 8] 10 min

MRBRAAWMIE O BHREE 1 282, RBURE 67.30 'C. U A 10.68 min 19.75 12

KRR BERGEIERREE R 1210, $REUR ] 1.5 h $FREUREL 3 K 14

JRHUETE 85 C. ZEEKRE 75% TRELKEL 3 K 15

PRRA AWM BHREE 10 39.87, $REUEE 68.87 'C. HEHUNA] 2.45 h 16

RHELE 1252 FEHUREE 59 C. $EHESH 90 min 13.27 17

RIBREE 10 15 $REURHA] 2 he $REGKREL 3 k. RBUR 8.36 18

AHERBE RS & IR Kk

PREUEEE 100 °C HREUNTE] 2 hy BRELREL 3 & 13

ik BHELE 1245, $RIGEEE 90 'C. $EHUKS[A] 2.5 h 2.80 19
KRGS WM CRIREE 1030, $REGRE 82 °C. fREUNE 3.3 h 10.27 23
AR KRS ERIRIEE RHREE 10 25, $REUERE 80 °C. UK A 120 min. AR 6.945 10
FEAZ: IR 450 W
RHELE 1215 FEBUEEE 60 C. FEHUETH] 50 min. 875 JHHEHK 3.11 24
% 450 W
RGNS BHEEE 1045, $RIURAE 65 °C . $REUESH] 72 min. FEHGREL 2 ik 7.57 25
RO 200 MR 44% SRIUEE 60 C. AR 195 W 15.23 26
RRRLG AR L RO R 200 WKIE 45%. REGRE 58.5 C. MAIIFR 193 W 15.23 27
MR EG:  BRRSGSESREE BHRE 150, pH5.0. 3REUNIA 170 min. $RBURE 55 C. 771 22

Fi 1 4500 U/g
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1.2 AN B

ERIEEY Y e 2 E i L AR R SR A /N |
i B AR, & LRI R, it
ATAEATT AT BRAG Y — 2 B8, U R 2 R
NGYTHNFE R 2 R TTR R A 2K
Savage VAR NS 25 BRRe031, i 5955 R S
PERIB B UK EEAIE R AR IR 032), G
BUA 2 BRI 7 B Al 1 ZOR - ik, 7080t

A2

VEVE AN AR, Horh DU (5 ik B BN T
2, KM CEEECH (diethylaminoethyl,
DEAE) - 4ERE B & R R BB AT 20 1, ek
F DEAE-52 £F4EREHe et R /NEAT 43 59, P AR AH
XForF g K/, F Sephacryl S #ll Sephadex G %
FIFEREAT AR, Britb 2 Ak, A /D HCRH AB-8 K
FLAR AR B B 2 Wbt FE Rk 07200, S R 2
BE B Ao A4k 77 LR 2.

x2 eNOMSENSBANIERS

Table 2 Separation and purification of polysaccharides from D. nobile

e 3 e B Sy B alifh 2 2R ZWEAE Sk
AB-8 KfL# G, Sephadex G-25  AB-8 K R RERE 1 B—z¥ 17
FLA
DEAE-52 cellulose. Z. B B EEIT Sevag V. JCP-40 ¥—Z8 26
R
DEAE-£F4E %4, Sephacryl S-200. Sevag V2 DNP-W1A. DNP-WIB. DNP-W2. DNP- ¥j—Z ¥ 34
Sephadex G-100 W3. DNP-W4, DNP-W5. DNP-W6
DEAE-Cellulose-52+ Sephacryl S- &M/l Sevag ik ~ DNPE4(2). DNPE4(4). DNPE4(7). B—28 35
200+ Sephadex G-100 ik DNPE6(1). DNPE6(4). DNPE6(5)+
DNPE6(6). DNPE6(7). DNPE6(8)-
DNPE6(11)
DEAE Sepharose Fast Flow JCSO0. JCSI1. JCS2S1. JCNI-1. 1AEl. ¥J—ZH 36
Sephacryl S-100 HR 1AE2. Bl
DEAE-52. Sephadex G-100 Sevag % DDNP 37
Sevag 7% DNP 38
DEAE-4F4E# 4. Sephadex G-200 DNPI1-1. DNP2-1. DNP3-1. DNP4-2 ¥—Z8 39
2 AR SRENSEEMRR AR HAFRE . T ERE . PR B4R, thAh

2.1 ENARZEENSTFRE

AR 531 I B A 20 W B R fiE 2 —, Al ]
P BRI AL FEA0), - 2 A7 2735 251K FH e s R s 1218 £
VAN S B iR R 2 BE AR X A TR E AT T
TE, or AR R — Z BERAEN i R R A AR
9 817~770 0001173435391, . 3,
2.2 SINARIZTERRTEHER

B R I8 R KR 1 T V2K 2 W K il
FRCEE,  DABRUE SRR, KPR AT AT
A R RGR AR B AL B S A e i e AT
BRI TR BEATAE A S DRGSR B30 12K
3- HH -5 Ik e b R A T AT AR Ak - ARV A £
(PMP-HPLC) VABOAVGEGAT EME. EE . #EA
SRR, SEARZ RN RN S, HEE

WEAWANE HEbE . AW P FUPEmERR A 4
PEIERR S, WK 3.
2.3 &I ARZIENEEFHE

S BUA 2 BERS A 25 R R T D, Uik T
BB, BT, A ORHA S 2R M b 2 E it
FAb. FBUER S A Ak . Smith AR K 'D/AD K3
PR (NMR. COSY . HSQC.HMBC Fil TOCSY)
Gy pr(2e34-301 S EUA R 2 BRI 255 B LK 3.
3 SNARSENEDEYE
3.1 MK

RAEH Z MR E DA, B FL R, &8
A2 HERT G 2 HE (lipopolysaccharide, LPS)
75 S0 /0N BRI s 15 40 P e SR SR JE R T~ (tumor
necrosis factor-a, TNF-0) Fl—% /L% (nitric oxide,
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Table 3 Structural information of polysaccharideds from D. nobile
Y5y 447K fxrs FARELH Fe TR SCHR
Ji
REEHERE 1 0.817 Gal-Glc-Man B-D-Glc, B-D-Man, B-D-Gal 17
JCP-40 67.46 —4)-B-D-Manp-(1— and —4)-8-D-Glep-(1— 26,41
DNP-WI1A 24 Man-Glc-Gal (5.4 :1.6:1.0) a-(1—6)-linked Manp and a-(1—3)-linked Manp 34
DNP-WIB 770 Glc-Ara-Gal (6.2 :3.1:0.9) —4)-B-Glep-(1—6)-B-Glep-(1— 34
DNP-W2 18 Glc-Man-Gal (6.1 :2.9:2.0) B-(1—4)-linked Glcp, B-(1—6)-linked Glep & B- 34,42
(1—4)-linked Manp
DNP-W3 710 Ara-Rha-Gal (1.0 2 1.1 ©3.1) B-(1—3)-linked Galp 34
DNP-W4 500 Man-Glc-Gal-Xyl-Rha-GalA (1.0 : 4.9 . B-(1—4)-Glep, B-(1—6)-linked Glcp K B-(1—6)- 34
25:05:1.0:09 linked Galp
DNP-W5 460 Man-Gle-Gal-Xyl-Rha-GalA (3.1 : 8.1 1 —4)-0-GalAp-(1—2)-a-Rhap-(1— 34,43
82:0.6:42:39)
DNP-W6 660 Man-Glc-Gal-Rha-GalA (0.6 © 1.0 : 1.5 0 —4)-0-GalAp-(1—2)-a-Rhap-(1— 34
1.0:1.1D
DNPE4(2) 2.55 Ara-Gal-Glc-Man-Xyl-Rha (2.8 1 1.7 : —1)-D-Arap-(4—, —1)-D-Manp-(2—, —1)-L- 35
23:1.1:22:25) Rhap-(3—, —1)-D-Xylp-(3—, —1)-D-Galp-(6—,
—1)-D-Galp-(3— and —1)-D-Glcp-(4—
DNPE4(4) 84.5 Ara-Gal-Gle-Man (0.1 :8.0:14:0.6) —1)-D-Glep-(2,4,6—, —1)-D-Galp-(3—, —1)-D- 35
Manp-(2,4—, —1)-D-Arap-(4—
DNPE4(7) 8.41 Ara-Gal-Glc-Man-Xyl-Rha (4.5 7 6.6 : —1)-D-Galp-(3—, —1)-D-Manp-(2,4—, —1)-D- 35
7.1:14:36:34) Xylp-(2,3—, —1)-D-Arap-(4—, —1)-D-Glcp-
(4—, —1)-D-Glcp-(6—
DNPE6(1) 164 Ara-Gal-Glc-Man-Xyl-Rha (2.5 :0.4 : —1)-D-Galp-(3—, —1)-D-Galp-(6—, —1)-D-Manp- 35
09:08:21:25) (3,6—, —1)-L-Araf-(3—, —1)-D-Glcp-(4—
DNPE6(4)  99.2 Ara-Gal-Gle-Man (2.5:0.9:0.3:0.8) —1)-D-Galp-(3—, —1)-D-Galp-(6—, —1)-D-Manp- 35,44
(3,6—, —1)-L-Araf-(3—, —1)-D-Glcp-(4—
DNPE6(5) 130 Ara-Gal-Glc-Man-Rha (3.2 129 :6.5. —1)-D-Arap-(4—, —1)-D-Arap-2—, —1)-D- 35
1.9:2.6) Manp-(2,4—, —1)-D-Manp-(2—, —1)-D-Galp-
(6—, —1)-D-Glep-(4—
DNPE6(6) 2.56 Ara-Gal-Glc-Man-Rha (3.0 : 2.1 : 7.3 . —1)-D-Arap-(4—, —1)-D-Manp-(3,6—, —1)-D- 35
1.1:2.6) Manp-(2—, —1)-D-Glep-(4—
DNPE6(7) 2.57 Gal-Glc-Rha (1.1 : 1.0 1 2.5) —1)-D-Galp-(6—, —1)-D-Galp-(3—, —1)-D-Glcp- 35
4—
DNPEG6(8) 2.57 Ara-Gal-Glc-Man-Xyl (2.6 :05:1.5: —1)-D-Glcp-(6—, —1)-D-Glep-(4—, —1)-D-Arap- 35
09:22) (2—, —1)-D-Arap-(3—, —2)-D-Xylp-(3,4—
DNPE6(11) 3.00 Gal-Gle-Man (3 111 :3) —1)-D-Manp-(3,6—, —1)-D-Glcp-(4— 35,45
JCSO 143 Man-Glc (4.6 : 1.0) 36
JCS1 12.3 Glc-Man-Gal-Xyl-Ara (40.2 : 6.1 : 48 . 1,4-0-Glcp 36
29:19)
JCS28S1 54.0 Man-Rha-GlcA-GalA-Gle-Gal-Ara 36

(3.1:2571.0:1.1:44:57:1.5
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AEXF 53 . i
Hor 2 ALK Fey TR 5 SCHR
ThRE
JCN1-1 20.3 Rha-Ara-Xyl-Man-Glc (1.8 1.0 :16.6 : 1.2 . 6.6) 36
1AEl 89.0 Rha-Ara-Xyl-Man-Glc-Gal (1.0 : 43 . 1.0 1 24 [ 256 . 36
17.3)
1AE2 37.1 Rha-Ara-Xyl-Man-Glc-Gal (1.0 : 94 132 1131120 : 36
18.7)
B1 948  Glc-Gal-Ara (1.0 :1.9:1.5) 36
DDNP 16.4  Man-Gle-Xyl-Fru (0.71 :7.62:0.22 : 0.44) B- A4 B bt R 37
DNP 87.6  Rha-Ara-Xyl-Man-Glc-Gal (1.00 : 2.80 : 2.20 : 30.76 . (1—6)-linked-a-D-glucopyranosyl and 38
117.96 : 31.76) (1—6)-linked-D-galactopyranosyl
DNPI-1 136 Rha-Ara-Xyl-Man-Glc-Gal (2.11 3.54 :0.89 : 12.97 . 39
44.65 . 35.85)
DNP2-1 27.7  Man-Gle-Gal (16.99 : 53.26 : 29.74) 39
DNP3-1 11.8  Rha-Ara-Man-Glc-Gal (3.76 : 8.48 : 6.55 : 12.58 : 68.63) 39
DNP4-2 11.4  Rha-Ara-Man-Glc-Gal (12.59 : 4.20 . 11.64 . 23.47 : 48.10) 39

Gal- B Gle-#i &M Man-HEHE  Xyl- AW Rha-RZHE  Ara-PUHifafE  Fro- B0 GalA-EFLWEEEIR  GleA-H B Wi EERR

Gal-galactose Glc-glucose Man-mannose Xyl-xylose Rha-rhamnose Ara-arabinose Fru-fructose GalA-galacturonic acid GlcA-glucuronic acid

NO) BT, A0 SRE [ 00, J5 BERRIAIE 5T AN,
A A 3 2 AR R Bt R - P VA X A e 1521,
Ak, EBCH B ZFE R LPS 51 1)K B 5wl
20 RIE RN, PEML TNF-a. H 4000 %-18
Cinterleukin-1p , IL-1B )« #% 1k £ K A T -B1
(transforming growth factor-B1, TGF-B1) HH MH
mRNA £i&, REMAETRIERDY; AR
WY, BUA 220 ] DR PP 48 70 e 52 28 E DR 1 I 40
13, AL A H0H]#% K F-«B (nuclear factor-kB, NF-
kB) 2z R FiE 4 B H A (mitogen-activated
protein kinase, MAPK) #Eg, J8/D> 2$REREF TNF-o.
IL-6. IL-1B FIME A -2 (cyclooxygenase-2, COX-2)
() 75 A (54550
32 REET

HUAA 3% Dy e 1) AE RIS P 25 Tl 6928 258 B 2
Y. SBUH PG ) 2 BERIRE 1) 22 B8 R B e it
PRANMRIETE, FEX )G EE LPS 70alids S g
T 4HHF0 B 40 M ff 39 GE A (R b AR FHUSY; 2 e 7k
P, &BCAfHZHE DNP-WIB. DNP-W. DNP-W2,
DNP-W3. HDNP-W2 Z¥5%f [l T 40fidf1 B 4i i &
WEEVER, H 2RISR ICPERLs, thal, S804
Z B DNP-WS5 1953 3O LT bE, BA 1G58 T 40 f
B ez iG AR ), Fan SE57ETT T & &80CH
iRt 22 BRI LB T /) B E RS AR 40 i 2R RAW264.7

FRIREIR , 45 R 5 24 IS ] & 4 m AR Re /),
(AT TNF-a. IL-6. IL-1 fU53i, FE/EH
SKACP_EARE IL-1B I RiL .
33 MEMHFIRE

SRR BN AN A AR R 3 BOA
AEJ), BAREREICRR, R 2,25 A -X-3-4
Bk OOK JF ME M R -6- 1% R * [ 2,2-azino-bis(3-
ethylbenzothiazoline-6-sulfonic acid)", ABTS" ]\ 7K
FFEFEME (1,1-diphenyl-2-picrylhydrazyl, DPPH).
FEHME COHD. WAHRIR (NOy ) A EHRINTE
BREE 800, HEAbA 2 REAHEL, BRI R
JHFR-OH. NOy ey fE, HICHRZRP); it
X BUH S 5 RCA B Y 2 BE ) ABTS', -OH &
BREEHEATOTIE, RINEMRIEZ MDA TEYE S hE
IR & B S IEAHOG, SRR & & 5 U 0, B AL
BoR, eBCA AT S S T B SR
W40, PRI AR EAGIC RS AS, HALHI gk 2 i
¥ KF B2 #H5C[RF 2 (nuclear factor NF-E2-related
factor2, Nrf2) FEHARIEFZEAL, FIARRAMIE R
M 1 (quinone oxidoreductase 1, NOOI) mRNA [
U, geAh, e EAEISER H HaO, U5 5 4 A 4543
B, R R 22 A B3 P 2 EH
IREWT AR, SBA A TSR, AT
P D-FFURES SRR/ R A e B S H S )24
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A ARLO2); 3R] FELEF5 TN BT 2 B35 AR A7 I ],
BL 542 i 2 UpTRE I RE J 04 k031,
34 phE

it MR A4 IR AH DI T A2 22 W 24 S0t A ) AR
Mo EBUA 4> B33 1) DNP-W1. DNP-W3
Z W%, PR S-180 ZHARAN N F- 4k H M HL-60
A0 R B A 22 (A PR S BUH KSR A
H 3 HelaS3 AHMu AT HepG2 41 AN [FI A% FE
fFNRIER,  FrT RN SR I H] w2 c-myc 1)
FIB; G 2 BE AT ] BALB/c fafJe bRk
P AR ARG, LR S et b Rg A ) T
KB Ak, ZH% DNP4-2 e o 4 m e fa 8, I+
fieif IL-2. TNF-a 1 y F#% C(interferon-y, IFN-
y) Wk, FERIIE A =% (malondialdehyde,
MDA) K, #/r DNP4-2 f&—MNMEBERPUHIRE 2
WOl G0 R 22 B e R PRI B R WT 2R
FIRIAIK, R ML 40 — & A 1R e, IR
A BN HIS R 4H B P K562 41 B 5 175
ST, HT RN E&80H B2 B H] K562 41
i BCR-ABL Rl 25 [ (i e ik A7 K170,
3.5 Rt

SRR 2 BE P A VR F AR PIIRS
PE ARSI AR A 4% o B 90 R 4 A fik
Z IR S PR P I 1 — e RE FE R R R
FCWL AT B d st $ ) 2 2R AL AN 58 AR 1080 4
BUA iR 22 RO FFF 1A O B RR P-4 45 2L A BE S5 () R
B HMLH S 0 SRR 0 A [E] 10 3 — 2P
WIRIR, S80A M2 DU A 4EAr /B L AT
fe5 Nl TGF-pI. 4 )& & A B 2HH17-1 (tissue
inhibitor of metalloproteinases-1, TIMP-1)mRNA #*iX,
IR 4R R EBE-13 (matrix metalloproteinase-13,
MMP-13) mRNA FIEA K, s, SECAERZ
T B A e T v B B S I RS A M
T R R D RE AL G, AL AT 5 55 BRI 28 1t /M
NOD #3225 H 3 KHEH & mRNA BEIE, 2
Y45 IL-1B M IL-18, PR RAE S NAT R0 IRA A
TN, SECH 22 R DU S OGRS M T 197
JHw BT PR AR OK B JHE Hh 4 i £, 3R P4502EL
(cytochrome P4502E1, CYP2E1) 2[4/ mRNA #
ik, T GE I RE AN AR KT, SEmEnd A A
B BACTE T, A R AR RS R
197 R 2

3.6 MPERREEHLRE

B R 2 I PR B i DL AR PR, 22 BT IR
B 2o WA R B B 5 2 A s, DAy U 9 RRALE
HfEgee, fERBEEREF T FEEMIHALE, Tt
HR2 G 5EMKEHEEIE, DFERIR QIR
W BRI, SRR Z RS B E G
FEC I ey RS/ B B R B bR A, EO6) TR /D
bR TR JG B S 52, R BEATL A A4 i R 7o 7 i
FHURE O, 23k o1 JE 2H 23006 26) % 1455 SORH )
FAUSY, X 52 S0 5 i B4 B fiet 22 M e 19 n =
W75 R K et ok 8 4 L g 400 i P ke 5 2= o s Ut
b, W FEAR I S B0 ik 22 BB AT EAC RS AN T v ok
ROE, ATWLRAR RS R K RO LA B 40
WRELR-2 (B-cell lymphoma-2, Bcl-2) Al Bel-xL 4
W, FEFEAE Bel-2 #HC X 25 (Bcl-2 associated X
protein, Bax) 1 Bad H3&i&, SEHLCULGHHLORG 1
TS gt — Dt s I, SBUa M2 T igE K
BPLEALAE S, B EZH 23 MMP-1 1 MMP-9
PRI, 8 2 BB IR O KRG Thae, H
HA R RF RS, [, TR
UESE,  &8CH fHH 2 0l Jo 535 — 22 Wl 40 4y E 06 B JIR
Ve BRI R PE A A B — e e 1E
HE&ZHEAAIA 2 F 2 RER, UMHZES DNP-
WIA R B, SRR A G
3.7 Hfth

SEUA R 2 HE BA HARZR, W2 hE AT A
Rt IR R AHRIE PC-12 AP Ze iR
A, BRER AT AR A4 mT 00 ) F L A P B 4 P
HMEC-1 B HMEC-1 13ERE LA Rk Py i
BB, BN SEBOR TR, SBUA R 2T
o0 22 R LU B R BRI B Th e A 41 44k . b 4h,
B 2 BhE b s IR A i 7, RS
HAREERERB 28 JCP-40 XJ il 5 & EA
PRIVEREO, Err e TR A, 2 FLER AR
R, EBNPUEEHBY,

S BUA R 22 W 1) AR IE 1 S A FE LA D
K 1.
4 ZEE

FARNGIRET (PRARELE), F8 b, 78
GRS N 53T 2, BN “TURALEE”, A
A B AR BIERBIDIR, X SHACHT TR
ZHE NSRRI E BRI, ABRRER
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Bl &NARSENEEEMEEREERIE

Fig.1 Main bioactivities and mechanisms of polysaccharides from D. nobile
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