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Research Progress on Chemical Structure, Extraction and Separation, Biological
Activity and Application of Pugongying( Dandelion) Polysaccharides
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Abstract ; Pugongying( Dandelion) , first recorded in the New Revised Materia Medica ,is a plant with a long history of medici-
nal and edible homology, which has the effects of clearing heat and detoxifying. Polysaccharides are one of the main active ingre-
dients in dandelion. This article took Pugongying( Dandelion) polysaccharides as the research object and summarized the chemi-
cal structure , extraction , separation and purification methods, biological activity and related applications of Pugongying ( Dandeli-
on) polysaccharides based on relevant literature from domestic and foreign sources in the past two decades. The results showed
that Pugongying( Dandelion) polysaccharides were extracted using methods such as hot water extraction, ultrasound assisted ex-
traction, enzyme extraction and supercritical extraction,with significant differences in extraction rates. Homogeneous polysaccha-
rides were extracted by impurity removal methods such as Sevag method , macroporous adsorption resin method and column chro-
matography. Pugongying( Dandelion) polysaccharides have anti — tumor, antibacterial , anti — inflammatory , hypoglycemic , hepato-
protective and anti mutagenic effects. Up to now,the research on dandelion polysaccharides has mainly focused on their primary
structure , while there are few reports on the complete structural characteristics of monosaccharide components, and most studies
are limited to animal and cellular levels, lacking in — depth research on their mechanisms. Therefore,improving the separation
and purification technology of polysaccharides, and using modern detection technology to identify their structure, determine the
structure — activity relationship, activity and mechanism of action is a major focus of future research on Pugongying( Dandelion)
polysaccharides,and it is also the key to the large — scale application of Pugongying( Dandelion) polysaccharides in the market.
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ZHE AR i 10 DL E W FORE S Tl 48 G ROK RGN
BRI A3 T A A, 3 A AE T AR iR T R 2R R
TR A T B RSy , B PUMIRE sl A TR G R
SEZREYIEES . P A Y SR R A T B
WO Z—, BAA M R A AL B R 0 e g IR S AR
FI S AR AR P 2SR, 205 TR 30% ~50% 7,
FHOCHFR R A S rh iy it AEFIAR Th ) & H 20, IR
AU SE AR — B R T AR T S AR R i 2 S R,
42.75% AR 2y 11.21% it h Z Sl
9.63% . IF Hil ASAR P I 2R Z NI AEPEZ M, i A5
W rh 28R 2 T REVE 20, 7R3 A BB R [RFR AL, ZHERY
P ALRE S AR > 1 > 4R
1.2 (¥4

MR SR — e o O i T ARG
B kBRI IRy TR A SR G A P S ke Y
FARIT 9 2 B AR TP AE — LS5 H0 J THT B 455 SROBE % 2H 1 B L]
HREI T R A SO A . PR — R A5
BT ¥R EZE A PR A2 3 T O s R o A vk o H
BIACE S AT 7 A« F A A BT L RRK S | e TR S Ak
Smith [ EE AT E A T8 205 P 0 OB A 25 BT
ST BRG], A 3BT T A A R RO L T
OB BB ISR (A RS A
ST BT O TR R R R R SR, P RE
TSP SR Y, W I BT S5 B

THAYEZ WSl 2 B SR 10, H D0 Y B 32 2 2 LA
D - BRZE0E A B D - 2200 D - ARBER D - BT R BE
WANG L 25" 5% P 7l B 418 4R O A 3 2, 9F 48
AB8 RFLIHEFN Sephadex g —100 #:4lifk, 43 B15 5] T —Fh 43
T4 87 000 g/mol [ Z 4 (DLP — 1) , i i 45 4 R AE AT
AU, 208 DLP — T piy 2 2088 . U0 L B {0 W o8 2 A0 H 28
WS Rl B2k, SFN BE R b 1.14 :1.00 : 1.05 : 4.76 :
1.52, 1D #12D NMR #£3E 52 DLP [ ¥iss 254 —4) —a -
D-Galp-(1—,—4) -B-D-Manp - (1—,—4) —a-D -
Glep - (1—,—52,4) —oa —L —Rhap - (1—,and o — L — Araf —
(1— with branching at O =2 and O -4 of »2,4) —a - L -
Rhap — (1—, CAL L L %55 iof B i 2 B0 25 AR (0
AT 2 BEAR Hp 4 5 4 B R B 22 4% ( DRP - 2b, DRP - 3a) , j8
SR TR, DRP - 2b (1434t 2 31. 8 kDa, iy B4 |

A PETE IR R P LB RIBT R AEE 5 AL, 358N
(1-5) —a - D - Ara, [fif DRP -3a fy43 T3} 6. 72 kDa, i
R AT AR S FUA AR LA 4 Fh OoRi2E N, 55 (1—
6) —a—D - Gle 4, FPEH G 7 AR SR AN S
Bl TMP — 1 =1, 3 X FHHFAT T 458 3RAE, 45 R s TMP -1 -1
JEH B - BRI A R RS, S H o - D - Gle/
Manp -1 -, -1-8 -D - Gle/Manf -2 — A R B Y
A2 -B-D-Fruf -1-2 -3 -D -Fruf -1—, Jt
Hh,a =D - Glep — 1 — Wi 5L R 12 2 20 19 AE 18 I v, I HLAE
C4 [FREE LI Ol BRILZ AN, i A i 53 3 R
AR AT TR, R 1SS T IR Lk
INDEZHE SR FRAE o
2 HARZSHENRRESBEH4K
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PRI MO BRI R O % X 5 AT 1 Bk
RO T B Dy ESO R BGH A S 20 BRI A ) R S A
T B AT 2 SR P SR IR 30 — i) 7 43T 1 O ok
FIRPRI W R
2.1 RoAKEHRZE

POKR IR E WA T —Fh ZBHRBONE 25 R W
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6 ACHOA B — | TG LA A 0005 e PR A IR 15
AHIEHF R FR B, 76 KB Pl B R i SR BUSCR 1 —
HRE, T ERE RS 2R, Bl s EEN ST L
WEK A% I B0 IR 22 W 25 1, TR) 0 9 o 8 TR 3 02 O i, W A
0 LA THS 2 AR B SR SR P R K I B ik X 3 0 22 M B
TEHATT AL, I E B2 T2 4R BUREE 89 °C kL
26 ml/g JREUE] 125 min B RARBCLZE, AT HA
PRI, R 19. 47% o SR, AL B M K IR L EFE R
K PESR 5T, Z2 WX LA A b 23 2 o, DA T 5 330 R
ST RBBCSRR BN, T BE 45 1 R 46 () L, 1) S 130 5
T OB S R B B, FAOK SR O AR B A AR ) 2 B
NG E S i
2.2 AERHBRIE

7R P T D R I A ) T 7 g 5 ey SR Fn s AR, LA
ISR AE ) A LB | A1 VA TR0 08 A A, DA o DA IR Bt e fie
M —FHRIBOT 7 B AT AR LR P BRI
YL RE | 38 S HR S 1 220 DA M b 4 SRR, o LA B
VI AR G b s g AR IR M, RIS, A P SR I T 20 mT LA
7 L B Bt 7 e v T o T O 11 2 M B B SRR IBUR , [
Pl D AR O EL AT R AR A | B [RD R O 1R ARG R
AP PARIG R ORI A RO S o B R R L
AR BT A0 2R RO BFST T A Tl B S O 2 M
BRI 3 2ok ) 7 TRV 23 BT A S SR AR RR I 2 s X SR R
A 82.5°C (W [a] 154 min BF 137 W RH& L 1:22 (g mL)
I, 25w, o 88.62 mg/g,
2.3 BORH B RIUE

THOHRFE AR 7E 300 MHz — 300 GHz 22 [B] (14 Ha G 31 , S
ol R B 3 3 R S DA 3 14 LR D AE /K PR Lo F 3R Bl
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1 LRSS FRE
EZ 2 OB L B 73Tt/ (Da) i o E= BTN
DP Man Rha Acid ,Glc ,Gal Fl Ara 108 200 [14]
DP-1.1 Gle ,GalA [ Gal, Ara, Man, Rha (42. 21 :19. 98 : 17. 58 : 5723 [6]
12.2:4.16:3.87)
DP1 Man ,Rib , Rha, Glcua, Acid , Glc, Gal , Xyl | Ara, Fuc (0. 09 : 9 224 [15]
0.14:0.03:0.65:0.02:78.67:0.12:0.02:0.09 :0.01)
DP2 Man Rib, Rha Glcua, Acid, Gle, Gal , Xyl , Ara, Fuc (0. 52 : 56 381 [15]
0.12:0.39:0.88:0.15:53.70:1.20:0.42:0.80:0.10)
DP3 Man Rib , Rha, Glcua, Acid , Glc, Gal , Xyl Ara, Fuc (1. 03 : 15 853 [15]
0.097:1.99 :0.64 :1.61 :38.02:3.66:0.84:1.84:
0.40)
DLP -1 Rha Ara Man Gal fl Gle(1.14:1.00:1.05:4.76 :1.52) 87 000 —4) —a-D-Galp-(1—,—4) -B-D - [11]
Manp - (1—,—4) —a =D -Glep - (1—,—
2,4) —a-L-Rhap - (1—>,and a - L -
Araf — (1— with branching at O =2 and O -4
of -52,4) —a —L - Rhap - (1—
Se — DRP Acid \Rha Ara Man Glc, Gal (0. 64 :0.73 :19.36 : 0. 84 : 8102 —6) - B-D-Gle - (1—>,—>5) —a-L- [16]
1.00:27.41) Ara-(1—,—>3) -B-D - Gal - (1>Ff1—
4) —a-D-Acid-(1—
TOP Rha  Ara Xyl ,Man Glc ,Gal 17 000 T4 (1>4) -B-D-Glep [17]
Y. -D-Glep - (1—>,-3) —a-d -
manp - (1—,—3) —a - dgalp - (1),
o —L—-Araf - (1)
DRP -2b Rha Gleca .Glc .Gal fI Ara 31.8 (1—5) —a-D-Ara [12]
DRP -3a Rha ,Glca Gle . Gal fil Ara 6.72 (1-6) —a-D -Gle [12]
TMP -1-1 Man Glc(45.41:52.39) —2-B-D-Fruf -1-2 -3 -D - Fruf - [13]
1—
TPP -2 Gle Ara,Gal Man ,Rha Xyl ,42. 08 :22.52:20.72:7.76 : 108.2 1 —2) -Galp,1 - 6) —Glup,1 —2) - [18]
4.57:1.25:1.06) Rhap,and 1 —5) - Arap
PDI -1 Glc Man( 52.39 :45.41) 26 000 a—-d-Man/Glep - (1> and —1) - -d - [19]
Man/Glef - (2—
DLP Rha Ara Man Gal \Gle(1.14:1.00:4.76:1.05:1.52) [20]
DRP1 Rha Xyl Ara Glc ,Gal(8.70 :4.01 : 16.40 :27.60 : 17.10) 6230 [21]
DRP2 13 070 [21]
DRP3 9480 [21]
TMP - A0.a Man Rha GlcA GalA .Gle(6.52:3.26:3.75:1.00:6.38) 5210 PA(1—6) 3321 Glep il T4 H (1—4) [22]
HEFERY Galp 1 (1—3) MM Manp #4%
S
TMP - D0.a Man Rha, GlcA, GalA Gle (7.90 :5.10 :1.00 : 11.55 : 49 700 PL(1-2) Fi(1—4) #45AY Glep F4 R T 5% 2 [22]
6.61) FERE LA (1-2) Fl(1-3) EH 9 Manp #45
DLP120 Ara Gal(32.35:44.91) 4-B-D-Galp,4 —a-D-GalpA,T -8 - [23]

D - Galp,5 —a - L — Araf,3,5 —a - L -
Araf, T - o — L — Araf

T AR A PRI BE T e, s R, A A LR, B
(AN P A7 R ST 7 Rl SR B0 HAT RE i
AR B PRV 20 R BRI AR A, AN i R B
) 2SI B S T 25050 5. 0 g WA SRR
100.0 mL 80% (v/v) ZEAREF G 1 h, 2 J5 (8 F BB #44
E500 W FRDTHEY 5 150. 0 mL 4K &, 1R HE 6.5
min, FFREAG B 1 2 W% R T8, DA B A R (8,75 =
0.55) % o SAUHE" LA TR, D58 OB HR B0 24 3
ZHEI T2 i B D Z A g6 R L T DA A5 i
T ZSHON W 1E] 14 min BHEEE 12 17 (BEUTHRE 64% i $2
PR, 74.34%
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AL RE R T ARIOE A AR A IR A R
B PRSP RAEI0 R AERHEHOE PRI AR &
IR A IR 1] R SRR B ( potential of hydrogen, pH) 45
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21 AL R — ARJINEE 1 G RG] SR BGH A e AR 224 , JF 38 i
JOF T X i s S T AR L2 AT T AR, AR 2 IR
32.97% . WRFEELIEFR I, A SRR I, WG . & & B OE AT Y
PRI 5 T B, AN e A e 2 R IO (o i, GO
A BREIRBUN A R R D A Rk — 2P B, Ak
HEM5TI2.
2.5 Hfudrx

BT LA Bk, IR — SR R B T T 2 H
PEEL, LA G S AR AL Bk G 5 CO, TR EL, WG A
AR AR TR B B TR R ek I HROK AR B
B I R R BT MR Z T AL
PRSI o BRILZ AN, DL R 4RO it & DLl S, RS
4RO R RIS A AR — 1R R , BRI AE SR I
WS PR % LR LR RS G R, LU
RAR = 2R FRBORCR . LR R A B SR I, Tk D il 4R
B R 75 TR A K AR BT o okt R BU HE A A TR LA S
O3 RARA HIIRE, DL 3R S SR O Al AR iR 22 A
FRAEME RS, R SCHU T V2 038 PR A ) SR B8R . 7B 5K
PR BEERI , N AR A B 0 S B8 A 1 T IR S A,
Phtis S AR A S0 5 H Y
2.6 HAESBENLELL

e LR ITIRIRBUG TR A S e LR S, AR
FBE A3 TCHLER T N T4 T, X S R 5 2 B A= 7
PERZEEE R TP, B T Resr BT HEmf , B 75 WM 2 itk 1 7
HE— 3 MY B AR ARG B — 2
2.6.1 HAESHLFG S E FERMRILHAR SR E
HIW A Sevag il H . =5 LR TCA ¥ & H gL F ik
PRk o o Sevage W —FhR FH OB 3E 1 07 o, i 7E &2
WEERIBOR oI A G - IE TENR G WOF R0 Z Y, W LI
PR AR, 10 SO M AN VS ) TR AR T B 25 o Sevage 15 I P 502 45
PR, TG R AN SIS R R WO R E
WALHEA R E E  Fi. = 54 £ 8 (trichloroacetic acid, TCA)
BEERAA A LRE— R, BB A R IR B, 75X
AP = A TRAE 58 T A R S AR RV R Y =
ACTRER N H B8 R TTEdT th o XA 7 R BRI,
(AL X Z B AR 1 N — B . AR &, ERHTIRIEA IR
ZWEREEHY , I H A AR AR AREE SR A, A 2 R
BRACR B 22 o TR R X 22 M 2 81K LA I R BRI 47
TEXH AR RS, T A RaE
2.6.2 HAESHEME T H W WA A TE R A
2 AL AR IR 5 A it 4016 % (hydrogen peroxide, H, 0, ) %4k
Wik R AL R G R i B T AR I B g
WA S 2R AR A, AR BIBAn B Y. IR
FLA AT B ARG X 0 2 R B R g 5 R T2 A
AN Ty AT W B € 2R 1 [ s . 25 2 W B 22 0, 38 L2 43
o, BB S TR TR 1 AR AN 28 5 e bR T o KL B
WP A — 2 B A W B JB 1 it €50, B R A ) R AL R AR 4
) BRI LU R T AR R B S PR R AU P T o ol
WA SR s, BRI LR B AR i 45 £ Tl 2B 7™ R fif
H, 0, AL a7 2R F A IE 25 1Y HO, - RAEAL B3R, T
KRB ER, B H,0, J& TR, Btk B AR ZIr ik
JIR IR A AR AR AR S 5 BER 22 R I S A AN 5

FREVE A AN, BB IR & — LN F AT,

X e AT AT GEIE RIS T i BR L. AET FiRBR IR
JE VIR 8 TR Y, H e Bt A o IR AR S5
HAE AR —E, IR Bl 28, WA TS 2R
AT o R AL, H I 3 RO A DU AR TR IR0
7L
3 FRAESENEWIEMNE
3.1 M EE A

DRI WAL — € W PUIMRE M T 40 e
R T DL 1 S P e 5 , R AR R [ A Ao, B R
fr TS 2 fir, REN F 285 50 1 SC00AIF 92 1 3 2 P Al
PAFE A /N BT 988 40 M2 Hepal — 6 ( mouse hepatoma cell line
Hepal -6 ,Hepal - 6) /NI H22 ( mouse hepatoma cell
line H22 , H22 ) faj i /I BRI 2 280 L B T 46 4 M v 42k £ £, It
A1, A S A W] LA SE 3 0 1) B RV 2 (janus kinase2,
JAK2) FE 514 R 5% 558075 7 3 (signal transducer and acti-
vator of transcription3 ,STAT3) #5214 3 7 hepcidin 7E44& N
SMWFRIE 5 EE A e 20 AT LUE R JAK/STAT {5538 %
G PR JA TS hepeidin (323K, DA I 00 1 JFF 2 A 985 ( hepatocel-
lular carcinoma, HCC) Y4 K, CHEN P 230 A ot ep 2
BT — i 2 M K W 2 2 % DLP120, I 3 5 4 4 52 50 3% 9
DLP120 fig8 55 BH Wr AT 982 48 B2 ( human hepatocellular carcino-
ma cells, HepG2 ) 21 Jitd Jil J91 S 397 ok 410 41 Jieb 9o 400 B ) 385 3 2F
FE O A RN AN SE IR IR ST T T 4 T S0 LRI R, 4%
SRFITH 2> 05 22 W B 0% 38 1 00 I 2B 1) p53 (tumor protein
p53,p53) 1 BCL2 Bk X & H ( BCL2 - associated X protein,
Bax) , #1l1ii] B ZHAE RS 2 (B — cell lymphoma —2,Bel =2) , M
TM75 3 2L i B P PR T M AR 4, DUOR # B pFLAR
YERTo
3.2 WMHEEHA

SR A5 3 1 BN B AR B ) 2 B A Bk
R o AR 2 BR AT KT B VD T R R AR 3K 1 P4 7 T
HEAT T HIFTT A5 HH T 2 B 200 68 200 TR0 B 16 T 5 S5 I Oy < R
JAFT IR > S AR > R HERE > WP ITIRE > 88k
T#. WANG H B i £F 4 32 4 I 25 S B 1 — Fh Kk v ek
OSYEZHE I RE ) XA R A 4 0 2 3K R R
B FT B AE B o 1 30 55 2 S 2 0 o X &2 o
TR 1400 T BB R/ INFR e/ MV PR B, B4R T T A 2 B AR A
PUBEIEE . 45 SR A S 20X KT B G B 25 TR AT 1
& WO R BR DR SRMAT TR YA EAE MR . 25 1L ST X 2
R, WA S BRI Z LSO, A N 8 A2
ST
3.3 JANEA

16 PE 4R (reactive oxygen species, ROS) J& 48 % A Wb
PR A i R AU R AR W B AT A i R, T
SR 20 M5 5 T PN AE R R N T RS o E AR, SR i
PR P ST 25 ) 404 AN B 5 ), 1 s XISy o TR, A 8 —
FRRERE R B U 05208 M A 25 W 3 45 I D AL ) 2 o
. HIE% Y LIgEA % C (Vitamin C, Vo) fF S BAYE X IR,
VLT AT LRSI AT T, & I 2 e 2o %
2,2 - 2R -1 - FFBRPRHE (2,2 - diphenyl — 1 — picrylhydra-
zyl, DPPH) [ B3 56 25 0 B 5 B A 7 B B B AR R
IR AT P ELRAAE o A5 1 LT 8 7 I 0 R e ARl Bl
PRI 13 A S I 220, S 3 e o TR V7 1R A AR R I T2,
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I 2 S 224 1 T B DPPH B el B R 460 B B9 7 B 5
# 8 i E A9 2 9 #e # (Half maximal inhibitory concentration,
ICsy ) 4390 A 34.62.,0. 98 .12. 16 mg/mL, & B H 450 B L A
etk
3.4 FREHA

Pl 25 S /N BRSE 06 B0, A T 9 A B 2 WA 7 /DN
B 4122 v b9 3R AE I F o (tumor necrosis factor — alpha,
TNF - o) .42 - 6 (interleukin — 6, 1L —6) FijF IR 2 E2
(prostaglandin E2,PGE2) L) K ¥ 48 fL.Ji — 2 ( cyclooxygenase — 2,
COX -2) . iFH5 /M —E LA &1 (inducible nitric oxide synthase,
iNOS) W& ER Ak 4 it #2155 75 [ 4 B8 1/2 ( phosphorylated extra-
cellular regulated protein kinases 1/20,ph - ERK1/2 ) ik
A58 WA F R, 1 3 41 A - 10 (interleukin - 10,
IL - 10) & W Sk ey TR U2, 12 25 SR 32 W3 20 0 20 0 T 3 ik
i 22 ZLE G 1 R O B/ A0 i A 15 S U T I G
(mitogen — activated protein kinase/extracellular signal — regulated
kinase pathway , MAPK/ERK il }# ) S 4% 4 | S8 7 AR DGk
RN R 2Pk SO , AT A BR3P B AR/ E T . 2k
SEHOL RIS T A TE LR NG 2T /D RO AL F 40 i 2R
(RAW 264.7) M AERLTY P RAE R, & B A 98 20 ]
LS 240 /N BB B 40 i — S8 AL & (itric oxide, NO) Y 4)
Wh, It HAE TNF - o, HAIMIA 2 - 1B (interleukin — 18 Cell,
IL-1B) JIL -6 By ik T I8, ] o1 I 2 4% (lipopolysaccha-
ride, LPS) 5 719 RAW 264. 7 411l 44 JZ )3 . YAN S K 417
K FI] DSStreated /INERUE BT 13 24 e 2 X 45 I R 6 9T
BRI KB/ 400 (rat intestinal epithelial cell line
No. 6,IEC -6) KM L4l &R, 4T TIRIMTAL , SL0045
FWIH AU MEXF SAEA B4 IL - 18, IL - 6 \TNF — o FIif5F
H— 484k A & 1 (inducible nitric oxide synthase,iNOS) [ & i
A ALY (myeloperoxidase , MPO ) 5 F1 5% s 7K - 244 4 i 7
LI AR SRR ZE FaAB R 2 M6 F 2 (nu-
clear factor erythroid 2 — related factor 2, Nrf2 ) ¥ 75 H (/B , T
Nrf2 23 ok N eI B 4 16 7 o
3.5 o HEE A

BH PRI — B LA UM o R BRI IR M . S8 B
USSR R IR OA T Z B R UTHE R R R T 4 R
YR 2, 3X 4 Fh MR S A 7E S0 B N X o — 4 4 A
TR — & A aE 7, I HBEE B2k B2 a1, I 3m i ae
FHBAEEHIE SR, T - ROCR. LU W L Bl AR
PRI 2 WX o - AT R A o - JEM AR B A B0
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