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Component Analysis of Dandelion Leaf and Stem Polyphenol and Polysaccharide as well as Their
Antioxidation and Antibacterial Functions
XU Xuefeng, YAN Hao,DU Jinfeng, LI Guijuan
(College of Chemical and Material Engineering , Hainan Vocational University of Science and Technology,
Haikou 571126, Hainan , China)
Abstract: As an Asteraceae herbaceous plant, dandelion (Taraxacum mongolicum) has been used as a food
and medicine homology for many years. Rich in active ingredients including polyphenols and polysaccharides,
dandelion has ideal antioxidant and antibacterial activities. In this study, the dandelion leaf and stem were se-
lected as research objects. The dandelion polyphenol extract was prepared by ultrasonic-assisted ethanol-water
extraction and phenolic compounds were identified by high pressure chromatography-mass spectrometry-mass
spectrometry (HPLC-MS/MS). Besides, polysaccharide extract was prepared by water extraction and alcohol
precipitation and the monosaccharide composition in the polysaccharide extract was identified by HPLC. The
results showed that the the dandelion leaf mainly contained caffeic acid (67.8 mg/g) while the dandelion stem
mainly contained luteolin (89.3 mg/g). D-mannose, D-rhamnose, D-glucuronic acid, D-galacturonic acid, D-
glucose, D-galactose , and D-xylose were found in the leaf and stem polysaccharides. In monosaccharide content
percentage from the stem polysaccharide extract, the top two monosaccharides were D - galacturonic acid
(11.779%) and D-galactose (9.758% ). In contrast, the top two monosaccharides in the leaf polysaccharide ex-
tract were D-galactose (7.492%) and D-glucose (5.876% ) , respectively. In addition, the dandelion stem poly-
phenol extract had a stronger ABTS* free radical scavenging ability than leaf polyphenol extract, with half-
maximal inhibitory concentration (I1Csy) of 0.59 mg/mL and 0.76 mg/mL, respectively. Moreover, the dandelion
stem polyphenol extract induced cell membrane rupture, exhibiting a notable inhibition effect on Staphylococ-
cus epidermidis, with minimal inhibitory concentration of 0.95 mg/mlL, but the leaf or stem polysaccharide ex-

tract did not show any inhibition effect.
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A e 2R SR A=) (R (R R & SR A
IR BERLIR A ) AE ) S (B4 S L L) DL
KA (Ll G s I GRA ), BA RAFIYHTE
b Bise FERg DU ks AR RE AL | R OB BT e ea
A Gy 4 oy S AR BTG o 9 2 SEISTATHE 2 9 v 43 12 M
FE M 2 -3-0-B-7 25 Bl BRI R -3-0-B- 21 FLH
IR S5 MR SEOWIE 5k I, T 2 S R TR LA R T
Bl 2 s 7 Al B C-O ) E T AR 2 T & 500
5.49% it i 2 A R 1.22%. Bl AT P & S
FGT A AAE HI Y 53 35 2 SR R A E Rl Ao
FW A K B RO 43 B €5 58] 25 3K T (Staphylo-
coccus aureus) . 3¢ [ 7 29 FR A (Staphylococcus epider-
mis) . 2% 1 Bk I (Enterococcus faecalis) KB AW
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15 « B A2 R B A BR A W) 5 B RR R BRF R (2,
2" R - -3-, FE IR T IR Ik -6-F iR [ 2, 2" -azino-bis (3-
ethylbenzothiazoline-6-sulfonic acid) , ABTS] . %% & 7 g
BRUE S R AR RR TE T L = T 4R (rifluoroacetic acid
TFA) \1-3E-3-H -5k e bk ( 1-phenyl-3-methyl-5-
pyrazolone , PMP) (R4 385 46 ) « b ifg bl T A= (b Bk
Fe A A PR B s D-H #E 0% . D- 250 D 2 B R . D-
FUBEEERR \D-# A5 0E  D-2EZUE D-AMEbRAE S LI
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N TRk 28 AL (RV 3)  AEE R 2w 5 K (YXQ
-50A) : BRSO AT FRA W B e T i TAE
5 (SW-CJ-2FD) : J M AL B2 A BR 2 vl 5 348 7 i
M (EVO LS10) « 8 [ 28 7] 23 w) 5 SR A HOLH# 2
155 (UltraVIEW®VoX ) : £ [EH Perkin-Elmer 27 o
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13.1.1  ZMHRIRYH &

SH XN FI I 3.5 g AR B ZE TR
5 75% L BERHUA R A, fE P )R 120 WL I
TRFE 50 CHIFETR EL 1:20 (g/mL) 2514 F , 7% 228 7 4l
B 2 K, B U S I ] 30 min, 5 T UEMCAE i€
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1.3.1.2  ZHHEEWH &

ST FNR KRBT K 4.0 g WA Ik
LM BB LG 1250 (g/mL) A Sl K /R R B BGA T
100 “CFH2HL 2 K, B R $EE 1.0 h, & I B0, 60 °C
T4 RN 80% L, FE 4 CF & 24 h PLIE, LU
8 000 r/min 5.0 10 min WAEUTIEY) CKLZ0E) , 7R
KB, 4 CFHE 24 h YLIE, A H 10 000 Da HY B 1
YCIENT 48 h,55 CHUKE B, g bR 22 AL U8 s |, 7
1 80% Z, BT, 6 000 r/min 5.0 5 min, 3% T HE 3k
B AR T A DO 20
1.3.2 ZmHryiE
1.3.2.1  ZWbriEfh g iy i sr

HE i) AN 7] e JE % & 1 TR A 1 WK (0.04~0.20 mg/
mL) , B 1.0 mL A3 #ER 5 0.5 mL AEAREHEF] A2 4.0 mL
ZEMKFEAMIRAHEA) A 1.5 mL 20% Na,CO, 51 &
AZE 10.0 mL; ZEZ R T #EE RN 60 min Ji7 , g SRR
BURIAE 765 nm AR YGRE , LATS 1 F BRI WA He 15
BEARAR , WOEEE AN AR, 22 il bR i i 2% .
1.3.2.2 SRR S 2 I

FRIUIE 8 (1) T 28 D sl 25 05 2 I S By , Fi R 28
PRIK BE e B A 0.1~0.6 mg/mL AL SR, 218 1.3.2.1
JTIEAE 765 nm PRI 8 A S RO R AR P AR v
PR AL s
1.3.2.3 /0 Z By B %) 41 A%

I B S 0 T i R TR AR R R IR A A T
VAR, HOHBE 2910 0.2.0.1 mg/mL, Fi [ 153 4 46gs)
B S Ty, AR ) 5.10.15.20.25 L, HPLC
FEREVRI AR R BIAH A R 2% ZFR-K iR shiAH B A H
B, 0 min, 5% B; 0~10 min, 5%~20% B; 10~20 min,
20%~40% B;15~25 min,40%~60% B;25~35 min,60%~
80% B;35~45 min,5% B, Kl 280 nm.

1.3.3  ZHEEIE
1.3.3.1  ZWEbRiEfh 2 ny gar

BEHil 0.1~0.6 mg/mL 11438 2 bR E WL, A 5%
1 1.0 mL ¥k 55 B8 5.0 mL, ¥% 5) % 41, & R E
30 min J57E 490 nm A T I E bR UEE R TGS, L)
HIATHEVR TE (mg/mL) g AR A , LU FE Sy A AL , 22
ilbr e 2k
1.3.3.2 Tl SRR S b S 0

3 9K 8 R EBURE i i 2 0 I R 25 P S IR R 2
W5 I FH 7K B ) B e BE 4393 R 0.1.0.2.0.3.0.4.0.5,
0.6 mg/mL AYAE S VA TR, 42 B 1.3.3.1 T 32 X A i 1 T
AT WO BE ARSI I 22 i o 2 55 W O B e iz T 2k
1.3.3.3 Tl 2 HEHE I h B AL AR

S WA AR 7 1k, DL TRA JK i A BE 24

IKAFEF=HIINA PMP SEATA A4, SR F R AH =5 0 (6
TV 0 A D 2 IO h B AT AR . g
# : Hypersil ODS C18 # (250 mmx4.6 mm, 5 pm) ; Jit 5
AH : 100 mmol/L it 12 2 2% bk (s PR &4 - vK I R , pHS.5,
AN 100:1) : ZWE=77:23(RFHEL) s #6245 nm .,
1.3.4  Bréa bt B Rad i i i e
1.3.4.1 ABTS* [ i3 HR

Z K SR E T i AR S OGN il
7 mmol/L. ABTS 1 2.45 mmol/L K,S,05 JZ I 16 h A= hi%;
ABTS ¥ W, F B2 22 vh 351 W (pH7.4, 84 mmol/L)
5 il () ABTS ¥ R B 276 734 nm T AUWOGEE
0.72; BUiZ ABTS ¥k 3.9 mL 5 /A 05 £ 1 5 2 W 4
W (0.1~1.2 mg/mL) 0.1 mL 76 3% 45 0 48 &) J5 =2 I
6 min, I & F 734 nm AW IF L Ve 7E b B
X R ZE 1 KR s AR RE . ABTS* H H B89 [ R
(X, %) iAW,

X=(A,-A,) /A, x 100

AP Ag AT S YOG EE (0.72) 54, A IMAKE
mn PG
1342 HikEN

2% Oyaizul™ 1 J7 35 K0 0 06 2 T ol 2 4R
B 1.0 mL @5 2 2% vh % (0.2 mol/L, pH6.6) 2.5 mL F
Ks[Fe (CN)gl (19%) ¥ ¥ 2.5 mL Pt IR & & 5] 5 , 7%
50 ‘CRFAL 20 min JRERH L EEMA 10% A LR
25mL R4, 25 mL IR B W5 2.5 mL ZE 1R 7K F
0.5 mL S LW 4% (0.19% )G o IRAWAE 700 nm Tl
WEICRE , IFLL VAR BHPEXT BE 288K A R 2s X R
1.3.5 SR/ MR BE 1

AR FEIN ZASM R B OE . B R
108 CFU/mL 1) B2 4 46 BR RV OR 3805- 13150 R A 4 Ry 15
FRIL) ANFNC K FHA 96 FLAH B Hi e ol 154 A K
DA B L 1) 22 T3 15 2 0 4 IO AR o %) 0 1R VR Wk R
4.2.1.0.5.0.25 mg/mL, ¥ 96 FLAAHIR (37 “C) i
FEAE L FE 24 b, DL AR OR 22 31 0 B S v A de /N
# W B (minimal inhibitory concentration, MIC) . H
FRAL(35 °C, P 600 nm, 3735 45 min ) K00 6 5 55
FRAAYESFE 24 h J5 U AR (SOR I W2 5 B, A 4
B R AR R BE Sl MIC(Y, %) , i E AR,

Y=(A,-A,) /A, x 100

AP Ag AR S G RE 5 Ay IR S 9
.
1.3.6  WIRTESMFRAE

IS B0 1) 3 Bz BT A BR O B I8 0T 42, 8T A D
FEAAE B , I FLAR M AR i 1A Ak, 38 o SR A
S 0 BBE VAL A0 B T O A TR AN A R TR VO
0.85% NaCl #i B 2 2 105CFU/mL. ¥ 0.1 mL ¥ /5 i
W5 LOmL HHEFRIESG £ 4h BB E ., f£4°CT
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4 500xg #5.0> 10 min 345 R4, 371 0.85% NaCl
2 PR T VIR 38 AL T AT P/ A TR e 3R T
VAT YL . AE 480 nm MY BEOEIK T MR AT 4 B
FA 20 i .

SR A L 08 BB AT 9 e ot X B R A BR T A
i B0 25 K4 R 52 o R 1.0 mg/mlL A b Ak B 41 B
24 b, Ak B I Y A TR R PR W L 6 000Xg 5.0 10 min
RARVLIEY (A ) , il 28 0.1 mol/L 8 MR % b WK
(pH7.2) PRI VTTEY 5 F FLFE BT 6.0 mL BEFRZE vl il
(108CFU/mL) H . 7E 20 kV #9003 B 5 WLEE H oM
45K
1.4 BdEgit 50
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Fig.1 Standard curves of gallic acid and glucose
& 1(a) A%, 7E 0.04~0.20 mg/mL 5 B P, A
BT IR I 5E 22 Wy YL T 2 R4, R2 O 0.977, 41
B E RN Y=11.08X+0.12, H & 1(b) AT %0, 7F
0.2~1.2 mg/mL 35 Bl P, LU 26 48 v B 0 22 22 0 () 400

M 2e K4, R2 4 0.999, 814 kPl 5 F2 R V=0.627X-

0.0222. Z Wy K ZHMA 4R, 50/ R

AFARL200,

2.2 GHASARERY TR 2 W | 2 0E R R 2 R
WABCHLY) h 21y R E R eSS R LA 2,

025

A
* B
e
020F + p
o015 b
S
=S
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0.05 |
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O.Il 0.I2 O.I3 O.I4 O.IS O.I6
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Fig.2 Measurement results of polyphenols and polysaccharides

Hi P 2 AT, ik 22 iy S IR R R DT RO Y=
0.35X-0.017, R?=0.995 ; =5 2 I 48 Uy 1) £ 1 7 R hy
Y=0.43X-0.027, R>=0.999 ; "t Z W& B i) 2t A
Y=0.16X-0.004 2, R?=0.992 ; ZX Z Ml & U 9 2 1 5
N ¥=0.33X-0.013,R?=0.992., 454 2.1 &R, it
N1 ZZ 2B I h 2 O 0.596 1 mg/mg T
B BN ZHE S 5 59.61%; M 2B th 24 i
0.294 5 mg/mg 13, RIZWEE 54 29.45%. H5H AT 15
EZ MR T 28 7 i 0.028 7 me/mg T3, Bl Z
TN 2.87%; M Z R Z 8 & 5t 0.013 5 mg/mg
T P& il 1.35%. MUbi] 0L A TR 2
FEHCY h 220 & A 2R R IR L (H A St &
1y S ) 22 W 5 i B 2 B S Y i L AT RE S OGS
Vi BE AN [ LA b Z2 08 -5 22 By 25 AR AR 60 320
FEANA Py A [R] S B2
2.3 A TSI 22 By 2R SURN 22 W Y SO 2
2.3.1 AT S Z 2 AT

Il 3 Sy > S 25 22 1 42 HOH) vh 22 18 B 4R
1K 2 0 AR 2 R Y T 2 AL
(4 1o 80T A €53 B I 0T 1% (high performance liquid
chromatography - tandem mass spectrometry, HPLC - MS/
MS) %ELTR

Hi P 3 (A) AT 3(B) AT, i 2 3 22 i 412 By o
2R A W R A R B A 5 SRR 2 i R Y
JII AN, ZE 2 WS ) F 5 AR 2R (65.68 mg/g) ,
171 I 22 13 2 O S WIME TR (97.32 mglg) o 36 1 Al
2 AL, A S 2R 2 Py S ) A R | B B
NI R AR TR RRAR MR a5
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Fig.3 Polyphenol composition in dandelion polyphenol extract
F 1 &3 HPLC-MS/MS £EZ £ BRI S B A
Table 1 Polyphenol composition of stem polyphenol extract by HPLC-MS/MS

wEY 5y F B FI/Da FRE {5 B4 ] /min W B I (m/z)
R 181 1.22x10° 21.881 181.1,153,135,125.2,107,91,76.9
By 2R 195 2.67x10* 14.897 195.1,163.1,145,134.9,116.9,107,88.9
AR 2433 1.81x10° 29.380 243.1,173.2,145.2,131,105.1,90.8,79
A TER 263.3 5.18x10* 15.887 263,199.1,171.1,147.1,127.9
TrE#E 271 5.92x10° 30.933 271.1,117.2,102.8,149.2
UNCEE S 287 6.98x10* 19.083 286.9,268.9,241.1,213.1,165.1,153
Wit R % 303 4.29x105 17.838 303,256.9,229
LR 355 2.19x10° 11.784 354.8,266.9,250.9,72.8,339,284.9
T S 4272 1.41x10* 18.190 427.6,383.5
ARHRREZE-T-HE 4 449 3.20x10° 15.579 449,286.90
BT 475 1.26X10° 16.174 475.1,457.2,362

&2 @i HPLC-MS/MS %7 & BHR I H S B K
Table 2 Polyphenol composition of leaf polyphenol extract by HPLC-MS/MS

k&Y T BT IE/Da E; S £ B4 1) [B] /min R B T (m/z)

MR 181.15 3.15%10° 20.393 181.1,163.1,135,106.9,91

P 2 AR 195.19 1.01x10° 22.970 195.1,177.1,165.1,159.1,135.1,91,79.1
AR 243.3 3.83x10° 29.374 243.1,173.2,145.1,131.2,105.1,91
AR 263.3 1.93%10° 30.529 263.2,245.2,67,81,105,133.1,147.1,175.2

R 271.24 6.41x10° 30.365 271.2,117,1,163.1,
PN 287.23 9.10x10° 20.710 286.9,241,153

ik R 303.24 437x10° 17.816 302.9,257,229

SRR 355.31 1.11x10° 30.447 355,266.9,250.9,72.8

S ER 475.19 1.91x10¢ 27.995 474.8,339,407,428.8,456.8
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PR T B I RAR BT R, LU 9
I 22 1 SR U 2EL 0B~ TR 20 20 s T RACARR i K-
TR AR 2 S SR O R ORI o o, R
ME R FIA R B 2R 5 85 (>65 me/g) 55w A, Hofth % 52
AL S Y& B E/NT 6 me/g. UL, AT Z i

By 55 25 22 W S B b 22 1 4 R, 1B 32 B AN
], I T4 R 5 E AT RIS AE R AR
232 GATEEES M ZHHR B bR AL
P 4 Rk 3 Wil e 2 BRI SR LA
PP 4 A 3 T - BB b o i 1) £ B

(a) 3.0x105 e . (b) 1.8%10* (¢) 1.2x104j
asxi0f ﬁg% g R 1.0x104 ]
L a Hmge o 1.4x104 L |
2.0x10° BEoF @ _ L2x10tp _ 80x10°r |
= a0 SRR £ Loxaot | £ 6.0x10° ﬁ
L QI laﬂl;_mm # 8.0x10% | ( | =i 3 [
¥ LOXI05 i # 6.0x10°f ,1 H #4.0x10° Ol
5.0x10¢F , 2 4.0x10° I 2.0x103} | ’i J‘ "
- o 2.0x10° I I Lo byl
0 L ol A Juuul ot — LM AUV
0 15 30 45 0 15 30 45 0 15 30 45
A4 83 15F [] /min L B E] /min {5 B4 5 ] /min
(a) HUBEBRIUEN, ; (b) ZEZ MR ; (o) I Z B2 .
B4 HEARSHERIYHEATEHER
Fig.4 Monosaccharide compositions of dandelion polysaccharide extract
R3 BFLEEMMN SR PR BEEAR
Table 3 Monosaccharide composition in dandelion stem and leaf polysaccharide extract
B D-H#&EW/% D-FRZH% D-HAMRERR/% D-2RFURERR/% D-#%M% D-2E3 8%  D-AW/%  D-BIHiAE/%
LRI 0.590 0.608 0.249 9.758 7.287 11.779 0.089 -
ZRHEEY) 0444 0.547 0.232 1.941 5.876 7.492 2.104 -
- FoR AR A
(B X Eb AT R S 2 % 25 Rl 22 0 £ 1) v ol s
7 i ALEE D-HERNE D-FZE M DA AR D-F 3L -
WHRETR | D-# % 0% . D-EZLHE . D-ARBH . PR A K Z \
BRI SPORL PRI, (P25 2 BB 1 L 5 19 ] A
§i 2 B D -k 2LBE (11.779%) D - 3L f B 12 D “”///,*”“
(9.758% ) ; i - Z B4R B v o LU SR G i 2 68 D- e A
LU (7.492% ) il D-H 454 (5.876%) . WFFE45 S
CL A WF T AR, 2 BH S 28 8 ik A28 2 — B i e 1 1 : \956
SMIF T LR, z
. ey \ . 3246 2963 1756 397 1 013
Pl 5 Ay BE A  HIA Z A1 I . S LIL
M5 A AL, T g el 2R 20 3 ) fE 4000 3500 3000 2500 2000 1500 1000 500
3246 cm™ 24 A RIS 3R H O—H 4R s YeHt/em™
HE A, HAZE/N T 3 400 em™!, b 43 1 ] SR FR, P1 WA SRS MRIY) ; P2 R A S 2 BRI .
TE 2963 em™ A — 55 WO, X = 2 0E C—H 4 B S SHARZIEREMY FT-IR
E/‘J }fﬁ fj] ﬁﬂ éfﬁ’ m% 1t iEll: g 5[% ;@ % ):Dli— EI/‘J j{? ?E [& L[& m%[zﬂo Fig.5 FT-IR of dandelion polysaccharide extract
1756 cm™' Kb 3 BEAY I IS U2 PR BE ) C=0 B4R 3 BRI,
AR B0, JEAh, 15881 397 em™ AMAFAERIPI NS 2.4 WEABSREWIPUEAITN
W2 T U D)2 Pl R S (R X PR B AN XS AR 4 R 3l 7 1A 3% 2,401 ABTS* [ FH LIS IR i
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