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Abstract

soil environment on chlorogenic acid and caffeic acid content in dandelion. [ Method ] Collecting dandelion and soil samples from different plant-

(Binhai Agricultural Research Institute of Hebei Academy of Agricultural and Forestry Sciences,
[ Objective ] To study the effects of trace elements,soil nutrients ( nitrogen, phosphorus , potassium , organic matter) and pH in the

ing areas, the changes of dandelion chlorogenic acid and caffeic acid content and their correlation with soil nutrients, trace elements and heavy
metals were analyzed. [ Result ] The content of chlorogenic acid and caffeic acid in the stems,leaves and roots of dandelion were negatively cor-
related with arsenic content ;chlorogenic acid and caffeic acid in stems and leaves were negatively correlated with calcium,zinc and other nutri-
ents,and significantly negatively correlated with alkaline nitrogen content ( P<0. 05) , chlorogenic acid in stems and leaves had a significant
negative correlation with organic matter content( P<0. 05) , caffeic acid showed a extremely significant negative correlation with organic matter
content( P<0.01). In roots of dandelion,the content of chlorogenic acid and mercury, caffeic acid and lead were extremely significantly posi-
tively correlated (P<0.01) ,respectively,while the content of chlorogenic acid and caffeic acid in the roots did not reach significant correlation
levels with the physical and chemical properties of each soil( P>0.05). [ Conclusion ] Arsenic hinders the accumulation of chlorogenic acid in
stems and leaves of dandelion,and the low content of calcium,iron and other nutrients is beneficial to the increase of chlorogenic acid and caf-
feic acid. Stress may cause dandelion to secrete a large amount of chlorogenic acid and caffeic acid in order to adapt to the environment. During

the dandelion planting process,the application of nitrogen fertilizer and organic fertilizer should be reduced reasonably.
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PRMBL BRI BT TR HE T R AL 3 57,
1.2 Z5S@5iRF  omeEmR % RE S (4l =98%) 4k SR X
MG (26 B = 95%) ¥ ok B sigma; £F 4 T (i 05 1k
10 000 U/g) ¥ [ macklin; #8407k | 5400275 R 43 A 4 5
Pt AR Ry (i 4l s IR \ERIR R B Y A g4t
1.3 {UE5i8% GZX-9240MBE ik X454 (i
A RIBEYF AT ) s HH-6 £ e IR /K VA 88 ( iR 1 IR
A RHE A IR F]) 5 Agilent 1200 7235 20O €335 1 (€33 A1 A
5 Agilent ZORBAX SB-Cy, 250 mmx4. 6 mm, 5 pm);
API24W HLF R ( H AR B EAF]) ; JT-1027HTD ML 7=
BB VAL BRI VS H0 P P Ve 2 A BRA 7] ) s HC-800Y
FARHIL CHTT AR Ol T 5 B2 ) ) 5 Z-2000 79 KO0 JF
WSO TEAN ;A B i RSO3 5 H B 5 45 B TR &
SFFETEAS s BT TS 5 v BT s R A
1.4 HSRESNE
1.4.1 FEECREHS, WILEKRE OH T X KR O ZH
AESHOWAT B R T A B A 7= S bl - = ik 1 (40°45741. 21N,
114°30'51. 51"E) Mi1i4 (40°46'13. 88"N, 114°24'58. 27"E) &
BEL M (40° 447 57. 39" N, 114° 25’ 54. 14" E) . 20 = 4l
(40°45'56. 69"N, 114°32'51. 22"E) ; i R L i 244L X _F Rkt
(41°14"7.56"N,115°28'56. 78"E) ; i 111 Tl7 # i) [X “ 4 2 Stk
DA A BRA ] 2 5 A 7= J i (39°18713. 25"N, 118°26'
59.76"E) .
1.4.2 FERCRE . WA KRS BRI TOHUMER 1 1)
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LR YEZE KR, pH=4, 5 FH s e 709% FP RS, 25
1.4.4  HHERESRIR . KR T HEOPATREA Y BINR ST,
T 80 CHLA T 2 1H BRI A A, i 100 H i, o
BARECT3ERE T 0.2 g, /A 4 mL ¥ HNO, 1 1 mL ¥ HCl #§
i, TIHMAEE R % B 12 h TR S BRI R =0,
Al KRR, A B RS 2 100 mL 2R 2 4, 1
5o [l AR S A AR
1.5 H&RNE
L5.1 A Sk R  IMERR & i I . SR FH R A
1 VP PR B Yo 2t AR e (1 2 D o e R 01 7
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O 5 mL R 4EREA T, 60 C /KA 30 min, Jin A JC/K H
Fi 12 mlL, i F v B 8 5 70% , Bifi 5 FE 70% Y J 5 4% 52 25
%25 mL, fJ5 TR T 100~360 W 7K i 60 °C 4541 T 8
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1.6 IR JIriS%0RE M A Microsoft Excel 2007 #4748
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2.1 AEMEREEAEEN RAFEBMMERSE
BOZEALAFAE ik 1 T BRJT 42 20 S HAh , A TRl Ff e DX 3]
T DEZE I s R 2 e R TR R SR R 2 i, W R o
(IR 2Lt b & s TAR R i, G2 A AR P X 2R gk
JRRR S 543910 0. 56% 0. 88% , MMERR & 143 31K 0. 52% |
0.91% , ¥ 1 2 5 T HoA DI 25 vh 4 SRR WM 75 & ( P<
0.05) , H2k2Z A A< VG X (B 250 rh &g R kR & 2 A7 AF
EEF(P<0.05) ;4% Z Bl 7R XAR Hh 4 J5 R 5 i fe =, M
0. 28% , A ZH 25 57 ik 3 (P<0. 05) , 5 2Z Sl 7R X AR i
MR o ey, o 0. 13% , 5 HoAth DI 28 AR vl g 75 2
ZEZERARE(P>0.05),

2.2 FAEANEMERX TIEIRE EFIFE

2.2.1 HIEREICRARARAE. B 2 AT, A A Ao X
B - R R T R A A A AN TR, R T A b
BEVBR Ve VRE A AR S i 3k 19. 47 g/kg 50,93 g/kg
775. 33 mg/kg 97. 00 mg/kg .54. 13 mg/kg.54. 33 mg/kg, ¥H
T o EE, BB A0 A5 o 45 41 22 5 B (P<
0.05) s 5L IX 3 rh 2 & i de i, o4 0. 66 g/kg, H5HA
25 X3 A e rp A A 22 57 3 (P<0.05) 5 0542 20 Sl &%
Al g P A S 43 1y 40. 07 F1038. 03 o/kg, BEE T
HAbIX 58 (P<0.05) .

2.2.2 HHEESIRACRAE, 2 3 AL T4 20 S+
e S B i AR T e R s R s, B S
HAB B 3 P 22 5 (P<0. 05) s 5 Z St AR IX LI rpoR &
iR, AR A KRR S i Z R 22 R AR E (P>0.05) 77
G T SR R B A, BRESAL LR A AT AN, 5 HA,
XA B M2 5 (P<0.05) .
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F1 AEMEREHFEAREN RPFFEBRMHGEREE (n=3)
Table 1 Contents of chlorogenic acid and caffeic acid in the stems,leaves and roots of dandelion in different planting areas %
i TRE 255 R & Content of chlorogenic acid WIMERR 2 Content of caffeic acid
N?O .'/ Samp%ing 2t ey 20t "
location Stem and leaf Root Stem and leaf Root

1 4L FRER 0.18+0.02 a 0.08+0.01 a 0.10+0.02 a 0.05+0.01 a
2 T34 R 0.27+0.01 a 0. 11x0.01 ab 0.14+0.02 a 0.07+0.01 a
3 ok b 0.26+0.03 a 0. 10+0. 01 ab 0.13+0.03 a 0.05+0.01 a
4 T aeF R 0.20+0.04 a 0. 10+0. 02 ab 0.09+0.02 a 0.06+0.02 a
5 Ti4 20 S 0.09+0.01 a 0.11£0.02 ab 0.04£0.01 a 0.09+0.02 a
6 BRZAHRIX 0.56+0.07 b 0.28+0.02 ¢ 0.52+0.07 b 0.130.08 a
7 SFZHPIX 0.88+0. 18 ¢ 0.14+0.03 b 0.91x0.26 ¢ 0.10£0.04 a

RSN NG FhkRR 22 5 3 (P<0. 05)

Note ; Different lowercase letters in the same column indicate significant differences ( P<0.05)

R2 FLAERAEMER TEMEBTENEE(n=3)
Table 2 Contents of trace elements in soil of different dandelion planting areas

o PRI ' "
B BMg RS e Fe i M HEZn 2B 1 Cu
No. location o/'kg o'k o'k mg/kg mg/kg mg/kg mg/kg
1 S5l FFAEA 11.2321.27a 7.63£0.62a  0.6620.10 ¢ 30.47+1.77 be  608.33+44.77 ab  50.00+1.73 a  37.17+5.28 a  18.67+0.58 a
2 T 38.0323.96d  9.64+£0.25 b 0.20+0.04 a  32.17£1.27 ¢d 545.33+30.24 a2 64.00+1.00 b 40.57+5.08 ab 30.67+4.51 b
3 TAME 30.33#3.00 ¢ 19.47£1.37 ¢ 0.21x0.02a 50.93x0.75e 775.33x28.04 ¢  97.00x1.73c¢  54.13x0.76 b 54.33:+2.52 ¢
4 Ti&FEME  19.40£0.56 b 8.80£0.18 ab 0.17£0.02 a 34.50£1.25d 541.67+11.50 a  65.67+5.51 b  38.93x1.60a 20.33+2.31 a
5 Ji4=20 54 40.07+5.65d  9.11£0.16 ab 0.43+0.12b  31.7320.76 ¢cd  529.33+£30.57 a  72.67+4.73 b 42.97+#5.95ab 22.00+1.73 a
6 G AARIX 8.61£0.49 a 8.47+0.85ab 0.25£0.02a 27.67+2.84 ab 647.00£87.71 b 55.33+4.51 a  35.57+4.87 a 32.67x2.89b
7 LRZHEPHIX. 12.0442.63 a 9.12+1.61 ab 0.16£0.01 a  25.63+3.91 a  558.33x80.89 ab 49.67£9.02a 31.87x4.79 a 19.33x3.51 a

T AR NG FhEFR 22 57 ik 3 (P<0. 05)

Note: Different lowercase letters in the same column indicate significant differences (P<0.05)

R3 FLAERAEMERTEEEENEE(n=3)
Table 3 Contents of heavy metals in soil of different dandelion planting areas mg/kg

5 siﬁ‘ifg it # % F -
No. location Pb Cr Cd Hg As
1 S5 F R 26.00+1.00 be 47.00+1. 00 ab 0.12+0.02 a 0.02+0.00 a 9.78+0.24 ¢
2 PIE 0352 Sl 23.33+1.53 ab 59.00+4.58 ¢ 0.1220.02 a 0.01x0.00 a 10.11=0. 16 ¢
3 DAk b 23.00+1.00 a 99.33+2.08 d 0.17+0.03 b 0.02+0.00 a 7.18+0.50 b
4 AT HE 26.00+1. 00 he 52.00+2. 00 be 0.10+0.03 a 0.02+0.00 a 7.57+0.14 b
5 T34 20 Sl 27.33+0.58 ¢ 50.67+4.16 b 0.11£0.01 a 0.02+0.00 a 7.69+0.38 b
6 LRZHRIX 27.00+2.65 ¢ 47.33+4.04 ab 0.11£0.01 a 0.04£0.01 b 6.27+0.49 a
7 GRZAHTEIX 26.67+1.53 ¢ 41.67£7.10 a 0.12+0.05 a 0.02+0.01 a 5.79+0.70 a

T [RPIARINE TR 22 5 .3 (P<0.05)

Note: Different lowercase letters in the same column indicate significant differences (P<0.05)

2.2.3 EHEFRASLARIE, B3R 4 nTA0, 8 AN RAEH 11
pH 76 7.5~8. 0, )8 T 95 b 38 .+ R A Bl it 2 7
4 36.75~155. 40 mg/kg, AL bR AR & iR, HBRSRZ
BUARIX A5 HoAh 45 41 22 57 W 35 (P<0. 05) 5 BB 75 1>
0.54~4.50 mg/kg, Horh 75 4> 20 500 75 i de e, HLS HABIX
BOA M 22 5 (P<0.05) 5 3 ALHR & &l 122, 23 ~
419. 85 mg/ kg, Hoh J7 @M i 5 B d5e e 5 A HLT 5 A
H 8.74~21.55 g/kg, Ji 4= 20 S

2.3 TERTFIEAEDFER . MRS 2N
2.3.1  HIERUE TR XA T g R R I HERR R
Wi, NS PRI A S Zi b rh SRR R & e 5 55 B
B E TR (P<0.05) , FHOC R E5 31 -0. 547 . -0. 462, 25
I PR £ e A A S A DG (P<0. 01) A E R B

i5-0. 552, LR ZAEAR | DY P DX 22 S S5 - e 7 55 e Y
5t T A DI 5, G B 5 2 T A X
i [, 2R R T R A R I OO (P
0.05) . HRAPag s InmHERR 4 oK 15 R T R LR
HKHE(P>0.05)

2.3.2 IR AT AR SR IIMERR S R
M 6 WTLLE il 2 e i S it IR 55 f2E 4 5 e
TCR MR T (P<0. 01) el fR & it S #foc R
SRR EGA-0. 671, UNLkZ HEAR | V4 P X33 2 e 25 - rpap e
P B 5 e T A D 5 £ (E R AT R BT
A S A 5 5 AR A SR O S R S A I I A G
(P<0.01) ,MHOCREGE 0. 761, Qg 2 A1 7R [X i A Je AR h 4%
JE PR A S PR TR S R R T A X
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HR A R 5 i 5 A AR P IE A DG (P<0.01) AHER %ok 0. 580,
*4 BARAAMERXTEFSESE(n=3)
Table 4 Content of soil nutrient in different dandelion planting areas

D b AL SR G AP
2 SRAE R . . . .
e o Alkaline Fast-acting Fast-acting Organic

Sampling pH . .
No. location nitrogen phosphorus potassium matter
mg/kg mg/kg mg/kg g/'kg
1 221l FEEN 7.67+0. 12 155.40+4.81 d 0.54+0.08 a 122.23+24.55 a 8.99+3.84 a
2 J7 4 R 7.72+0. 18 72.45+9.27 ab 0.97+0.41 ab 234.16+74. 35 ab 17.16£2. 18 be
3 TiGHis) 7.80+0. 14 90.30+17.51 be 1.62+0.44 b 419.85+155.72 b 15.29+6. 50 abc
4 T 7.81+0. 19 76.65+14. 17 abe 0.86+0. 31 ab 277.38+15.84 ab 16.96+3.71 be
5 T34 20 54l 7.57+0.25 101. 85+10. 13 be 4.50+0.69 ¢ 295.82+75. 63 ab 21.55+1.78 ¢
6 BRZARIX 7.69+0. 21 118. 65+42.29 cd 0. 85+0.49 ab 140. 15+37. 18 ab 12.37+2.09 ab
7 AP IX 7.720.20 36.75+12.95 a 0.670.12 a 250.27+109.05 a 8.74+3.85 a
1 RSN RNG R R 22 57 3 (P<0. 05)
Note: Different lowercase letters in the same column indicate significant differences (P<0.05)
x5 TEHETRIWHEAXPRER. MHERSEMHIN
Table 5 Effects of trace elements in soil on content of chlorogenic acid and caffeic acid in dandelion

et HBA S . . o q e
ijl‘poun d 'l’,an % Ca B Mg A S % Fe %% Mn & Zn 44 P i Cu
IR 2 -0.5477 -0.136 -0.420 -0. 432 -0. 050 -0. 462" -0.315 -0. 105
Chlorogenic acid R -0.423 -0.222 -0.245 -0.391 0.043 -0.291 -0.204 0. 080
IR =t -0.552 -0.209 -0. 345 -0.500" -0.131 -0.512" -0.314 -0. 187
Caffeic acid Jicd -0. 180 -0. 281 -0. 169 -0.397 -0.210 -0. 286 -0.173 -0. 159

Tz FRAKE B BEEAZE(P<O.05) , * # Fon/K P CBUM) i B A (P<0. 01)

Note:; * indicates significant correlation ( P<0.05) at the level (bilateral) ,and * # indicates extremely significant correlation (P<0.01) at the level (bi-

lateral )

*6 ITEBSEINHARPRIFER. MRS SN0
Table 6 Effects of heavy metals in soil on content of chlorogenic acid
and caffeic acid in dandelion

ey i {2

Compound  Part

% Ph % Cr g% Cd 5k Hg i As

GERR 0 0.103 —0.330 —0.121 0.277 -0.649"°
fﬂg’“’g‘f“i“ B 0.233 -0.281 -0.181 0.761°° -0.527"
WiERR M 0.232 —0.392 -0.226  0.229  —0.671°°
Caffeic acid  #  0.580"*—0.295 —-0.250 0.315 —0.442"

TE: * FmOF L OO 2 3 AHOC (P<0.05) , * * R K- 1 (3L
) A%tk 3 H O (P<0. 01)
Note: * indicates significant correlation (P<0.05) at the level (bilater-
al) ,and * #* indicates extremely significant correlation ( P<0.01)
at the level (bilateral)

2.3.3  RHESR AT A e A R R PR 5 A R
M T ATLLE il S 2R g i 5 2 B SR L
JREI L R 5 (P<0. 05) , A1 & & K735 g - 0. 448,
—0. 547, YR rb At iR 15 5 e e e B UM
K(P<0.05) , HISE R KON -0. 488; A7 WL LAl 2 MG
(P<0.01) , FiSR RN -0. 567 HRAINHERR 2 5L & it 5
TSR AR I AR IB B FE AR S (P>0.05) o F] L, Fif
AT A A BB N, T 2R AR SRR A
WHER & A BT o
3 #FigEitig

AN TR XSRS 2 T H o iR | W PR 55 o 22 e A A
FEXS UL, 35 A T 2R 0 iR PR 25 ek AR Hh it
R WIHERR & ik, 31X ST R A R 20" ik b
LR Z AU X LRI MR 15 5 240 T A X I, AN TR Rl
D - e R LR & A AR, R LR S R

i SR E R RUE 1 EBR AP A LR o Bl e i 2
SRR AR R A A R, A R AR
SRFIRR T2 A A S A TR SRR Y- O
NP R AP IA M. A RE, BRI
b Tk Z B R AR

®7T HEFSIHEARPRER MM S SR
Table 7 Effects of soil nutrients on chlorogenic acid and caffeic acid

content in dandelion

N . B EE HsE APUR
HEY B ; . ! .
, pH  Alkaline Fast-acting Fast-acting Organic
Compound Part . .

nitrogen  phosphorus potassium  matter
LRI ZEnt 0.130 -0.448" -0.424 -0.196  -0.547"
gj‘il(;’“’g"’““’ 0009 0051  -0.164  -0.335 -0.242
LI iy 2Kl 0.068  -0.488* -0.373 -0.266 -0.567""
Caffeic acid R -0.353 -0.425 0.020 -0.283  -0.154

T FRACE BRI ARG (P<0.05), # # FRRAKF- F (B
) 4 fol 2 AH I (P<0. 01)
Note; * indicates significant correlation ( P<0.05) at the level (bilater-
al) ,and #* s indicates extremely significant correlation (P<0.01)
at the level (bilateral )

TE—E SR P, 3l 2 S TR B RS 75 it S o R
JROSE L, AT RE SR PR A i 70 38 o AR M3t BB 3, BELAR: 1 28 v
ZRIEFRIIZ AR o Ehak 3 rh 8k A 2 Fon R AR
FERPRES T P T B, SO BRI SR T A0, A R T 2 i Ao
MERR S & B AR, R R 85 BRAR B IR U R A AR, SR
PR NHERR 25 B ey, 5 R 45 A — B, A SR gt
P 5 R B L, WP 5 e S AR B, AT RS AR X
<GB U ER IR, AR B W o R A A 7 AR
FRBUER , LEA N RE T AR AR IR o TR AR I R B
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FRF  TRAFR K AR ZHORS TR LW T AKX ST 193

ik, 3 B T 4 i o 200 S A AP

MR EYIEIENVE R RS, Z SR LEW
T RS X H P FTAL A AR FIERBE T 2 SR R
AT 52 1 , 4 g I AR AR 2 AR I A v i b3 | 5 A
& T ES R R A e a6
PR R R I B R L S R R S AL
IR S AT, A AR S AL S N A
LB Hr SR SR AN MERR 5 A T, S5 A S AR 2y
FE3EAE B ERAE P ER TR T Y 5 TR 7 e A
HUTHICHERF ST S AT —3

TERAEA R IRAE T AP 7T B LA g A AR A 1 B
AT B BRI ™, 76— R FE T e 3 v]
ARG U AR =4 i U, TT 4w A A 1 2 AR
WL, R A UL AT ROt B g il A D i i (HX T
2o SR WP ) 5 A W GO i B A R AL
HERRARIE A TP e e INMERR Y 75 B EhA A SRy
ARG IR G IR B B T DL BEA A SR, B TR
FACE W RG5O P 52 A
P4, I g ST O P ) AR SR T S T A T3 £ e
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