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Research progress in the purification, structural characterization,
bioactivity, conformational relationship and application of
Dandelion polysaccharides

WANG Xian, PENG Hao-Yue, YANG Chen”

(School of Food Science and Engineering, Tianjin University of Science and Technology, Tianjin 300457, China)

ABSTRACT: Dandelion is a medicinal and food plant in China, with a wide range of sources and rich nutritional and
pharmacological values. Dandelion polysaccharide is one of the important functional active ingredients, and domestic and
international studies have found that it has a variety of biological activities. This paper systematically reviewed the
extraction and purification methods of Dandelion polysaccharides, analyzed the primary structural features of Dandelion
polysaccharides, such as molecular weight, monosaccharide composition and chemical structure, and summarized and
analyzed the biological activities and related mechanisms of Dandelion polysaccharides, such as antioxidant, anti-bacterial,
immune regulation, hypoglycemia, anti-inflammatory and anti-tumor, etc., and explored the conformational relationship
between the structure of Dandelion polysaccharides and its biological activities, which is aimed to provide the basis for the

deep development of Dandelion polysaccharides in food and medicine. This study aims to provide important theoretical
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references for the development and application of Dandelion polysaccharides in food and medicine.

KEY WORDS: Dandelion polysaccharide; extraction and purification; structural characterization; bioactivity;

conformational relationship
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an4-, BN Z BT RORRTIR A, L
. MRS W EHE . A ESHE, WA RN E
W o ATV LW G 2 — (2R T A
[ 30%~50%)"), HATHUAAL . BT SeRE AT . BRI
broe . b . A GERBEESEAYEN, EEM. B

S AT T2 AR SGE A X T AR [ P AN DG
WD RN AT AT, B4 Tl AR 2R
Balife T2 SRR E AT R, JF ik — 2P s il A3
W SRR AE YIS TEZ M ROC R, A RL
BB S B Ml B T 2 0L i B3l

1 SENERZRRES

AT Z RO A AR PO IR, B IS
(D), (ISR, TR . ME RS T2,

TEHARZHEREATZF, ¥HANT AT =R
ZEREPY | Sevag BP0 WA, WApIEARGERY | AP
22 LS50 3o A T3 /2 9 22 i A i A 2% P (A I 2 1 i
JRPIHBERT 1.2% . pH 5.5, &AE 50 °C., Hf[E] 3 h, =5 &
15 FH R I 0 KUY 0.1%, 60 °CKYA 35 min), SEELT
FEATBRRR 73.08%, ZHFR 97.87%, fERG T L,

x1 HEARSEARRENG ARSI
Table 1 Comparison of advantages and disadvantages of different extraction methods of Dandelion polysaccharides
il & ik S S A LRI E S = Tk g5 SCHk
FHE EE 1:40 (g:mL), #RBUREE 80 °C, HEHL
4K 8.945%
] 180 min, $EIPEL 2 K i 8.945% rentie, smee DY
s BHE L 1:32 (g:mL), $EIBURE 83.5 °C, I ZUr RS AHE K. KERER
POKR L {44 163 min 4tk 65.87 mg/g P T [15]
FHRLE 1:30 (gmmL), $2BORE 80 °C, $2HL ‘ ) R
A1) 180 min, RECKEL 2 ) ik 52.06% [16]
BHE LG 1:40 (@mL), BAIE 1500 W, $REC M8 19.52%., (17
IREE 60 °C, HEHUAT[E] 30 min, FEHL 2 WK 22.82%. 41k 23.82% . N
A AR . AOR®E . MR, (U
ﬁ?%% FHE L 1:43 (mL), BRI 69 °C, JEHET 2h 4k 9.85 mg/g *W”@:ﬁjm %Efmu% [18]
PRH —— —— Z R BBt
RHR L 1: 43 (gimL), AR 115 W, $2H HFHS 2.32% "
I 64 °C, HRTUHE] 41 min b S22 [19]
AR RS BB L 1:15 (g mL), MR IIE 197 W, $EE 2 5.346% TP PRE R S AR N
SR B ] 25 min fb 5.346% KBRS e (201
R LE 1:20 (g:mL), $EECHTTE] 20 min, FEEHIREL 3 2Rk 5.51% PR R RERED, BE U p R R [21]
OIREGE  BHR L 1:17 (@mL), BRI 300 W, BTk A Dbk 7434% 57 s e iy ?ﬁ" -
64%, FLIUHHT] 14 min, FHUCE 3 1K 2% Wi o 221
AN F M it 3.38%, pH o 9.20, HREUREE .
46.18 °C, HEWUSE] 123 min =t 311% (23]
214 2 Fy 4000 U/g, pH K 4.51, $REUE B ) TERIRAL, B%m . A BRI ET
“ﬁﬁf 54.87°C, $LICT 46.11 min BIR206T% L vk ok ik Y
BB LE 1:30 (g:mL), AJRE AR 1.98 mL T A
(200 U/mL), £F4EZEEHK 0.99 mL (200 U/mL), %P 32.97%=0.13% [25]
RBUREE 55 °C, BT 114 min
. A IR 300 W, R E] 150 min G A5 A
f = ) .
Emggﬁ 30 min, &4 HEEE] 120 min ), pH M 5.0, £F4E%K MR 9.068% EE [26]
fifi . #E EES 2.0 mL (10 J7 Ulg) R L&i:,m
”j:‘. [ o ALy . . Hd: % =} »‘EIE— o X A
A AR BRI 1:40 (@m), HEFEIHER 60 W, HREGREE 50 °C HIH 15.83% 71

P pH 7 5.0, BERNERPIN 3%, HEEUE] 25 min
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KA AR | E Dk | FelRinE RS RO R
TS R A A 4 B (0 AR N 25 2 2 1 ) R AL AR R I
ERCRE R, B AR ZREIIR A 86.45%F1
18.9%, LA PEREL T AT k.

LRARE, B W0l 2~ B 2 M i $ AN 4
PCARBE T IR %, (EANAFAE LT R A 3 2 iR I
FA AR Ay — ek Z QU e, RS R
TR . BB 1l AT ST R S N

2 HEARZENSHTT

AR E 2R 2), ZHRBUME &4 T
ZEEZER W, BATR ZED TUIREE, SRS
P RE.

2.1 BHEAR

T ADEZ IR SR RN B A2 4RI alifk ks £
Tl DR 255, 3 L BRI 94 2 J N P 400 2 5 T i e 22 B Y
ARG, BT, SR0RH 3% (high performance liquid
M A g - B 3k (gas
chromatography-mass spectrometry, GC-MS). Sz AH & %08

chromatography, HPLC) .

a3 (reverse phase high performance liquid chromatography,
RP-HPLC)&5 3 M5 i T2 b FH 10 i 2 S 2o Ml ) Bt 20
o 2 2 AL AR R A2 HE, F2h 5
BH(Gle. Gal. Rha, Xyl KB Ara)FIpiFiEE IR (GalA FI
GleAYHpE, Hh Gle. Gal Fl Rha (8 BAIXE R, B
HOALEAE Rib Al Fue,

PRIAAY 7 AN [ 23 5 S50 2 98 22 W5 110 B 2 A
IS RAFAEZE S . AT HPLC X SR i iy J 1 2
YEZWEHEAT BT R IR, AR SO T A B 22 0 1 AR 2
A%, #£% T Man, Rha. Gal. Xyl )& &, 7“4 T /D& Fuc,
HFRMK T Gle F1 Ara 2 5D i 4 il R0 3 20 AR
Z W83 0 R KSR IO B S B | W IO A
DrEmER I, 25 BN A R SR HU A EY Rha, Gle,
Gal Il Ara % BEFF7EE 5 o X RIHRBOTEXH AL
Bl SE A RN B i B S, R AT A e AR
YriE Tk

AN [r) BB ASE 1) 7 2 % 22 W ) SR 2 RSO 5 it A BT 22
Sto AT ZHELR M -RIRENE, R, it e
W ENNN 56.02%. 16.50%. 36.74% ), R FHHL-
R b R0 5E, ARARZHERE R AT 42.75%, FEZ R
ZHES IR 11.21% . 9.63% . AR PRI & 5 v AN )
SR AR A 22 5, (AT ER A5 A SRR
ZhEE R RZ, HUGEEMIT,
22 HBFE

Gy F iR S SR OIS TR 5 — DN EH S
H A 32 2R FH BE R 2,3% #F (gel permeation chromatography,

GPO)BK A 7 22 P G A I 25 45 M (refractive index detector,
RID) . FH5EEIC 155 (41575 (high performance gel permeation
chromatography, HPGPC)Z )5 iEdEF Tl E . e 2510k
UEST B R T AP 2 HE S T T 10 kDa il 6~10 kDa
A YL 35.50%1 53.71%, 14> FH/NF 6 kDa H 4
TP 10.79% o 47 P PSUR FHA 43 B 0
B AR A RIS R, B IEE T AR S T2
SrA I ZREVE . LIANYL S8R ERGH A 35 2 0 5y 7 ikl
108.2 kDa, ZRAELH ILALIFI/ N 69.8 kDa, iX 7] #8551
SR BR AR 7 YR AN R 7 VAR OG

L5 PR, AN RIS kSR, R
T 48 G 22 B0 R i R 22 W 1 0 5 N o e U 2 L A T
LM 4 F Vi B ES JLT Da £Z2JLA T Da A%, HAHF
R %K 8~80 kDa, HAEEIH T Z R IEFITRI4lifk
ShF S Lo
23 WEEH

A 2= BE R R IR N T ik i 0 22 5 1 AR T P DL R
FEMROCR B REE , RS FACHA . BERAT S50 20
I DA S i i — L oy B B 2 4 4y, IFE
I RE | LUAMEHE AR R A B4 A0 (Fourier
transform infra-red, FTIR)ZEFLACIE 1S /047 T B A A i 2 B
ZWE T IRIGREE o A DE WA W 20 43 17 35 ) SR LE
B S, Kb REASPAEEAL, EHTTE A
oW HE . pWET SRR

BEAL, AT S SR AT S 56 A il ER B A T B A
P 2R R ATV IRE . WIRLLIE & HA =18
BELEAE; PRI G 5 A= 0 S R 254, 43 32 ] REAE ST AR 254
HRIE I A4 A A5 o AR AP0V T R T D AT IR R
T Il A A B S e I 2 R I TOUL S A, AR B 2R R
Wy BRIk G M, H R E AT 2L TR S R
J o o PR AP EE K R T 5 T /A B 2 ol SR e i
AT G IROR A ARk, XT R R, SR 24 WA 1) 22 0 2R i1
e, WHTLRSE, 450 8%, i Mgk E £
B ALRE | FLIRKY 2, S5HBiAs, RIBUAE K, CAT 4P
1 25 WA AR HE 51 2% B) DR P-2b il DRP-3a H A J2k [ — il
ZM, MHE P MG R I, PR 2 BT SR
P AL, BRI RN, 3 B KE s AfLa
Mo T L2 WER B ORI AR | R IR) . s (mEfRL)
K EER S T (A BB WA R S S BIE AL
BREEA LI 25 57
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Table 2 Characteristic structures of isolated and purified Dandelion polysaccharides

ZHRIR SR TR 43 F/kDa AR NI R e FHFSEH ik
9024 (DP1) Man:Rib:Rha:GlcA:GalA:Glc:Gal:Xyl: Ara:Fuc=
- PUKIZHE ' 0.09:0.145:0.03:0.65:0.02:78.67:0.12:0.02:0.09:0.01
AL s b ke [ (DP2) Man:Rib:Rha:GlcA:GalA:Glc:Gal:Xyl:Ara:Fuc=
g4 DEAE-52 %?X}ﬁ*IE*ﬁ 36.381 0.52:0.121:0.39:0.88:0.15:53.70:1.20:0.42:0.80:0.10 ) [33]
+SephadexG-100 ALJZHT 15.853 (DP3) Man:Rib:Rha:GlcA:GalA:Glc:Gal:Xyl: Ara:Fuc=
) 1.03:0.097:1.99:0.64:1.61:38.02:3.66:0.84:1.84:0.40
Huk itk 6.23 Rha:Glc:Gal:Xyl:Ara=0.087:0.276:0.171:0.401:0.164 )
VAN LS - - -0-0 M
L N T EY RhaGle:Gal: Xyl:Ar=0.087:0.276:0.171:0401:0.164__ O #. C-HL CO-OfE
g 7 g AL E
ZHh +SephadexG-100 F:JZ2Hr 9.48 Rha:Gle:Gal:Xyl:Ara=0.087:0.276:0.171:0.401:0.164 BE. o BIFTFEE. AR
N HokFEE 5.695 (DRP1) Glc:Gal:Ara=78.11:3.07:18.82
BE /A NN I
! P DEAE-52 £F4fi:#AL . (DRP2) Rha:GleA:Gle:Gal: Ara= o-WTFHE, TLEAR [35]
“+Sephacry™S-200 EEESER: ' 4.40:17.84:42.59:13.34:21.84
318 (DRP-2b) Rha:GlcA:Glc:Gal: Ara= DRP-2b/DRP-3a
' 0.15:0.52:1.00:1.58:1.63 ERRARALEY): 89.73%;
A RoKIRPRL . TRLBRILIE 93.52%
s DEAE-52 474 k¢ LB 011%015% 3¢
2 +Sephacryl™S-200 BEEAE 672 (DRP-3a) Rha:Gle:Gal:Ara=0.15:7.93:1.00:0.88 WHIETR: 7.38%; 0%
BT 0%; 0%
oM
FHEAL SR Galp.
e e . . 1,3-Galp. 1,6-Galp.
AT HUKRIEEIT, . DEAE-£F P P
s . R 80.813 Rha:Gal:Ara=1.0:10.7:11.9 1.3,6-Galp #1 1,2,4-Rhap [37]
ZhE 45| SuperdexTM200 A1 P w
SCHEAL A Araf, 1,5-43%
i 1,3,5-545
>150 Rha:Gle:Gal: Xyl:Ara=0.108:2.210:0.125:0.013:0.420
100~150 Rha:Gle:Gal:Xyl: Ara=0.121:2.880:0.122:0.010:0.33
5~100 Rha:Gle:Gal: Xyl:Ara=0.100:0.700:0.160:0.220:0.640
AL e B 20~50 Rha:Glc:Gal:Xyl: Ara=0.270:0.630:0.330:0.110:0.460 - [38]
10~20 Rha:Glc:Gal:Xyl:Ara=0.113:0.680:0.130:0.011:0.190
6~10 Rha:Glc:Gal: Xyl:Ara=0.139:3.460:0.360:0.130:0.086
<6 Rha:Gle:Gal:Xyl: Ara=0.027:0.340:0.021:0.010:0.890
(B#f#R)Man:Rha:Gle:Gal: Xyl: Ara=
. Rl :1.80:20.24:14.59:4.58:
AR L o ) 1.7?.1.80.20.24.14.59.4.58.10.07 i (39]
R 10%5k ) (BEH#)5 ) Man:Rha:Glc:Gal: Xyl:Ara:Fuc=
2.99:10.65:18:14.82:8.61:9.20:0.83
AR K BEEE Rha:Glc:Gal: Ara=0.088:0.500:0.190:0.340
WA PG ) Rha:Glc:Gal:Ara=0.050:0.350:0.080:0.320 ) [40]
jl\ . TR BHERGE Rha:Glc:Gal: Ara=0.270:0.630:0.330:0.460
ey S PRI AT 4 R Rha:Glc:Gal:Ara=0.078:0.550:0.130:0.170
) i ) Rha:Gle:Gal: Xyl: Ara=0.098:2.88:0.125:0.017:0.33
AT FEHPIIE PI R Rha:Gle:Gal:Xyl:Ara=0.113:0.68:0.13:0.011:0.19 [30]
EZi SephadexG-75 #:JZHT ) Rha:Glc:Gal: Xyl: Ara=0.139:2.46:0.36:0.13:0.086 )
Rha:Gle:Gal:Xyl: Ara=0.028:0.36:0.031:0.012:0.94
1082 (DP) Man:Rha:Glc:Gal:Ara:GalA= DP/CMDP
’ 1.00:0.52:5.83:2.64:1.52:1.60 S 87.54%+2.01%;
88.86%+1.43%
AT AR . D4006 R 0.67%+0.03%; al
g2 FALREH: 69.8 (CMDP) Man:Rha:Glc:Gal:Ara:GalA= 0.10%+0.01% [41]
: 1.00:0.58:3.38:3.30:2.02:2.26 MR 12.64%+1.10%;
18.32%+0.97%
BT 0%; 0%
. , S BHEARR=05.35%+345%:
- i I TGN P
TS Ak o 6.61%+0.22%, AFE T
) DEAE-Sepharose Ui 5l 26 Glc:Man=52.39:45.41 —— ; 42
B2 a-FEHTEE . B R, =R
+SephadexG-75 H:)Z#7 NS
s )

7 Man. H# M (mannose); Glc. #iZiHi(glucose); Gal. f-F| M (galactose); Rha. FlAHE(rthamnose); Ara. F[fii{f##(arabinose); Xyl. At (xylose);
Fuc. ‘A#etli(fucose); Rib. #ZiMffi(ribose); GlcA. A HERERR (glucuronic acid); GalA. kFLWHEERR (galacturonic acid); FRARNH o
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HES AN FRIAKFE | 1 TNF-affi ik
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1
1
i
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}mlﬂfﬁﬁi
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| ANrf2/HO- 13 %

B |MAPK/ERK #

Pl

HAbiEE

e 1,1- TR -2 AL FE R (1,1-diphenyl-2-picrylhydrazyl, DPPH); A —

fi% (malondialdehyde, MDA); i#%/k45: {L it (superoxide dismutase,

SOD); A kit ALt glutathione peroxidase, GSH-Px); CD4 BHE: T 4iififi(CD4-positive T cells, CD4"); gIIRFEIN F-a (tumor necrosis
factor-a, TNF-a); 14142 18 (interleukin-14, IL-15)F1 1 41842 6 (interleukin-6, IL-6); 43 G BR 2 [ (asecretory immunoglobulin
A, sIgA); FIAIIEAZK 2 (interleukin-6, IL-2); H M =EF(triglycerides, TG); /& JH & E% (total cholesterol, TC); IR & 1 p53 (tumor protein

p53, P53); BCL2 A% X # [1(BCL2-associated X protein, Bax); 5[4 B 2k E2J%-2 (B-cell lymphoma-2, Bcl-2),

K1
Fig.1

3.1 HmEMNEN

AR amA
FER S A A B SRR, RIS 1R L 4UIR Bt Ak,
HMAMEAR . IR, FESUE. 4. et
PR PR 2210 B R B, A AR ZHEXT « OH L
O, + il DPPH « A HB347 RAFITERREES), ISR
IEmARDE, EXE 3 Fh G 5L 5 bR AR 1 th o 20 55 R BN
O, =>+OH>DPPH ™ . gt 4, i 24 % nb £ 4% xf
DPPH « . + OH.O, * AHSAPEIGRE RS0 34.62. 12,16,
098 mg/mL™, FHIHXT 0, « [ i LM 7 BRAE S I

XiF 28 B Al T A AR 22 WA A EA TR SR 50 &
P, #H/y DPIb’ (43 T-F>10 kDa FAH 20 4H 43 25 Eh 6 1 v i
Jer i — ARG B B A LB R 3 E O, « il - OH AL AE
J18cR, FLPAm e B {8 435 19.65 mg/mL 1 1.81 mg/mL;
414> DPIa’ (4> F1>10 kDa B9HH ML 4 oK e i 5 15
FIAYL143)Fl DPI’ (5F 1A 6~10 kDa AL BEL 43 227K
VS AR M 415m%F 0, « Al « OH JLFJLiEBRfE 11,
X e BT A B 2R ) Al Ak AT B T e TR 1, ST
o ZE R FRIE T RELE T HowH R B th 2T PR BE

3.1.1

TN S 2 ) SR A I P R LR

Biological activity and mechanism of Dandelion polysaccharides

REREMNEEEF
T2y S 22 M AT R OB PR e R Y N LI Y
(malondialdehyde, MDA) % i, F+ & H & 1k ¥ 15 1k B
(superoxide dismutase, SOD)FIAHEH it E L ¥l (glutathione
peroxidase, GSH-Px) & 2, /07N AR AL 51,

g5 TR, A2 M A W BT AL RE ) (&0
B R RCR EAE), REELIVERR Al L SR
WA, R A S AR, BRI A
32 dEEM

R Z WA T PR A S 2R KA
S5 UL B0 B AT MR AR A FEC Y syt
IR AT AL ZREH 0 AT O A SR R B, S A 3
FEFF Z 417> DPLa’ (A ACR LT DPIb il DPIIa’, 3 4>
213X R AT BT A0 ) 4 DI 3 X 48 €2 7 2 35K T A 5
RN EIVE T, 2440 4 DPIa’Fl DPIb Hy4 il 2 th 25
AEEEETE, (HAMHIRCR T 22 5%, 2 W4/ DPIa’ %t
PR LT TG A O
IR ML A 2o T 240 TR R TR S R VR, B

3.1.2
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AN RS T B, ML AT REV & T an i
REG A, s AN . MRS AP A E S 2
Fhigte . W ILAA SO AW WAL AR R 2
YELWHAEE S . BT HU R S U A I PR AR
33 ®EETEM
331 REME T kAR

THATEZWE R T iE . PRE, HAKS
PEeme bt m AR fa gl . MRS, FERE. e aiaiEfL
O MIFE ML ZE OD {HL K IME TNF-a i OD &, Ml
SR REIR /N BRI S B T fig, IER 4R+ TNF-a 1935
KK, TNF-a JE—Fh a2 A9 G I8 1 7, el ik
GaRE AL T AL FI G FE, 3R LA ) S B BB
3.3.2 AR IE dm R0 3G s Ae AL

A, H A ZWEREM/ NRAMR I T bk 4R
CD4", CDS8 FH: T 40fifd(CD8-positive T cells, CD8")7KF-B it
$25, &AL CD4Y/CD8" [ fl, CD4" T 41l 3261 SRl W fie
N, T CD8" T AN 2 SRR AR, @tk
FRANALAY L), AT S ERE SIS SR S N2, ST
e 1P

eSS, AR ZRE R AR I CD4”
T bk EL AR, 2 2E IR BEMERE 1 S LI S e R A
WIS, BERRARERS AR Sk A i e AR Se e Thisk, iF
TSR S IR Ty, et s K& B X kW
THABEZ A RRGE VR e pe 40 MR A B Al L ], iR
TRy REEIRTIREIRE -
3.3.3 R IAR A AR

BGAL, T2 08 22 BE IR BE A5 3 B I 105 40 i 7 s s B0K
-, FE /N BRI AR B ST 0 I 20 B ) R, AR
P AT (B 40 I S 2 T e B HE AE VR VE R, MG A ol
G HREAR T HLARAYVE PO B g s R G &
B Ry, HLA WL R A0 1 B BE A T S SRR N S
Wy, BT AE AT 10 B8 1 WU BB A% 1 R AV S 8 S

LR L TIR, WA S 20 B3 o LR ML kR g
VARG (1) 5 4 BT (40 TNF-a) B 238 7KF; )k
G AN B FE 5 Ak )RS SR BUIALE BRE T . X EEAEH
HURISL R, 48Tt TR s ohig .
3.4 PEIMBEEM

5 PR 2 — i LA I 7K ST Ry R A A AR
IPERECE R . B B EERL, R REBAE T
O BRI, AT 2R R S B R TR,
B A B IEXT P DNA BIREER, 0 2 RIRH R
RS BUEEETE, MR mRNA SHREMREIR, (5 AL
B AN AT S ZIEH, B se e MR R 0 & A1, i
BRI TR, AN o- R AT B A
HIBE Sy g, HMH AR ERE R 1.0 mg/mL B ik5)
76.28%% . DRI, T AT 2B R B HL T T RE P EALTE

PRI o= 40 2 W T 2 (R P R 5 2R

T AT G 22 WE IR BE ] 2 11 o S PR R BRI 1B 1 a7
BT A M, R VR FHAIL AT RS2 @ T B
i, RS, MR A B, IR g ) U
AR AT 2R ML, W60 A S48 SRR
AHOCAE FIHE A, B S 5 R SR WIS P B 43 BT K Bk afi
BEZG)EL = IRE L A SR LS IR AR
3.5 AN

PN A — i DL HL 3k A7 7E 1 s B R, 3R R B
ST SRy F B A% L BN B A AT B TR 1 A 3 2 B
WFSER B, A SELZHELEHTR I i HA 38 p0E 1, HAE
FHBLH 3= A BAE LU LA T
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