
!"#$!!""!#"##$#

%&'(!!"#$%&'()"%$$$&'%&#$*+,-./0%12&

3456789:()($%%)* "$$

)*+,!;<="&+,!'#(>(*?,@A5(BCD(EF(GHI

JKLMNOPOQRSMNTUVW)

-./01234056789:7;0<=>45/

XYKL#//Z !""$%!&',(3#%?+.#%@$

)*+,-./ *0 12,*34-56,*-78-9 :;68-;8

-./0123456789:;<=>?@

!"#

#

A $%&

$

! ' (

&

! ) *

&

! +,-

&

*&>*+XY[/9\]KL/^(_? `a $)%%),$$>*+,X#^( *+ `a $)%%)&#

A B!bcd*+,efgAhijklm(nod && plO(3qrs-ptuvwxy+z{+|}~(�t�d

�� ) p3qlO������&�� B<+C<+DE+F6+FG+H7+F9 �@�(VWd3qlO��&������) ��

��() plO�&������s[��(wx�� F9 ����lO(|}~�z{�  F9 ¡�lO) DE ¢wx�

�@�s-(£z{�¤�I¥¦-§ &?>$(¨�©ª� DE ���«¬) £|}~�&��@�s­(®wx�� B<+

FG(|}~� C< ¯ ) p3qlO� F6 °���±q(²³� H7 �´�lO)

CDE!3qr$ &��$ ���lO$ wx�$ |}~$ z{

FGHIJ!J?!) KLMNO!1 KPQJ!<=>!#!"&?'!""$@",.&%?+.%'

!!!!!!!!hi&��MNµ¶·¸¹�º(»P¼½¾¿

ÀrÁÂ

(&*

) �ÃÄjkPÅ¢&��MN����

lO«Æ¢ÇÈ�¤�Ét��s-�&��(Ê�

��ËlO(ÌÍÎ»POQR&��MN��ÏÐ

ÑÒP¼½¾�KLÓ�

($+)+!K@*

)µÔÕ '%% Öp×�

�lO( ²GH� L1 �×��lO(F9 ×��lO

Ø� $' p( ÙÚÔÕ� F9 ��lO�×��lO

�ÛÜ#+wx�#+Ý#+Þ#.

($*

) efgAhi

ß àáâehã�(A�Üädåæ�lm(çÄ

lmÌ«v&��¡�lO( èv&��×��l

O) éê( ëìbcdgAehi�GHjklm(

t�3qlO�&��@�S»]�����&�

�@���½( VW3qlO�&������(ç

�&��MN���lOQR(ÑÒ&��MNi�

P¼íLî�&H�ïðñò)

!""#$#%&'()* )+ ,-&./ 0-'&%1 (* 2)$(*&*' 3%&*'1 45)6(*7 )* 0(*-5&% 85-&1 (* !*9#( :)*7%(*7

FMN O7389

#

A PMLQ Q90<=3R9

$

A PMLQ S0<

#

A JTMLQ U10<

#

A VT S593E1<

&

W#> F5227=7 5X -<Y1G5</7<; 0<6 Z7[59G47A M<\91 M=G1492;9G02 ]<1Y7G[1;RA ^7X71A $)""),_ $> M<\91 M4067/R 5X M=G1492;9G02 V41#

7<47[(^7X71($)"")&`

!;1'5&"'3 M [9GY7R a0[ 45<694;76 1< 5G67G ;5 1<Y7[;1=0;7 ;\7 <0;9G02 b20<; G7[59G47[ 1< c05[\0< C1<7G02 MG70> ## [b7417[ a7G7

X59<6 =G5a1<= 5< ;\7 [512 \70bA 1<42961<= ) 65/1<0<; [b7417[3 !"#$%&'() *+$$,(-. A/+.)01+&-,. .$-23 0<6 /,$45 )042+.) > d\7

45<47<;G0;15<[ 5X [7274;76 \70YR /7;02[ B<A C<A DEA F6A FGA H7A F9 1< 65/1<0<; b20<;[ 0<6 [512 1< c05[\0< C1<7G02 MG70 a7G7 0<#

02Re76> T< 0661;15<A 4\0G04;7G[ 5X 0449/920;15< X5G ;\7 \70YR /7;02[ 1< ;\7 65/1<0<; b20<;[ XG5/ [512[ a7G7 7Y0290;76> T; \0[ E77<

X59<6 ;\0; ;\7 45<47<;G0;15<[ 5X \70YR /7;02[ 1< ;\7 b20<;[ a7G7 f91;7 61XX7G7<;> 6"$$4&-() 0+$$,(-. 1[ \Rb7G.0449/920;15< 5X

F9A E7409[7 ;\7 45<47<;G0;15<[ 5X F9 1< [\55; 0<6 G55; 5X ;\1[ [b7417[ a7G7 \1=\7G 0<6 ;\7 G0;15 1[ \1=\7G ;\0< & 0<6 0449/920;15<

457XX1417<; 5X \70Y7 /7<;02[ 1< 6"$$4&-() 0+$$,(-. 1[ \1=\7G ;\0< &> d\7 0449/920;15< 457XX1417<; 5X DE 1< 6"$$4&-() 0+$$,!

(-. 1[ \1=\7G 0<6 ;\7 G0;15 1< /,$45 )042+.) 1[ &?>$A [\5a1<= ;\0; 6"$$4&-() 0+$$,(-. 0<6 /,$45 )042+.) 40< 0449/920;7 DE>

T< 0661;15<A 6"$$4&-() 0+$$,(-. ;5a0G6[ B<A FGA /+.)07+&-,. .$-28 ;5a0G6[ C< 7g\1E1;76 /5G7 5G 27[[ 0449/920;15<A E9; ;\7R

a7G7 <5; 40b0E27 5X 0449/920;15< 5X H7>

<-/6)5=13 bG7b5<67G0<47 67=G77_ \70YR /7;02[_ \Rb7G.0449/920;15<_ 6"$$9&-() 0+$$,(-._

/+.)07+&-,. .$-28 /,$45 )042+.)



!""#! !""

#$%&!'()*+,-./0123456789:

! !"#$%&'()

!#! !"*$

;<+,=>'(?)*@AB" CD !!$$%"%

&&&'!!'$!&%(&)EF *&$%+%!"&'*!$&$%+(&"4>GH

IJKLMNO"NOPQJK"RSTU"VWX

Y"ZL[\"!]^_`a ! *$& ,,"!]^NP

!(#"("b!cd " &&&'" +&& -"b+efg !#+ .,

"

)

+,hijk<"l*"mno !+&'*"& ,#

!#" &'()

!#"#! pqrstuv

"&&% ! %$$ "rsw;<+,xyz{"|}

w !! ~����>;<1�&/0"[��-.�"

��-./0"�u6-./0h��[% ��o/

0��������1�f"u6��v�# h��

[t��[��v * �" ��u6 &'"& /, ���

v

0*1

#

!#"#" ����

�� 2-34,56738389 :;<==> ?+  ¡¢£¤¥

�¦#

!#"#* /0t�§v�¨©t[�

/0v�ª«�¬­®¯°¢`±ª²«"³

�&´&µ[¶�·"(&(¸P¹º²»¸2">9¼

½"9¾¿ÀÁ"©¬#Â�Ã� !#&&& @ v�"> !+&

,< ÄÅÆ½" ÇÈ !& ,< ÉÊË ! ,<A

"

:;

%

ÌÍÎ

Ï)>ÐHÑ�ÒÓ"»ÔÕÖ×VØÙ\ÚVÛÜ"

�Ý +& ,<"Þß# ��àáâãd

0%1

#

�§v�M²"äå"Î (&æç"è[�é¬#Ã

� &#+ @ �v"¬ AB;

*

CA

"

:;

%

DAE7 ÔÓÒê)ÒÓë

ì��#

³íîï1/0t�§v�>¡¢£¤[¥¥

�¦�ß� F8&?8&GH&EI&E4&J3&EKða#

" +,%-.

"#! !"/012

ñòróô|}w !!~�&/0" õ��xy

 ö÷"øùú�!xûñËT!x/0jø"üý

" ~"þÿ!ËÍ""#$ !#

$ ! %&$\'()*;<+,úûñ/0(

-.")*+,tûñ/0-ã./01/0123

42834#5Îró[�"Ê6&78ûËá9Íj

-.�.�/0#/0o234:8.�1+,�h

�+1;��"øù3 * ~xyã<!28ã<&�´

ã<Ë=x{L>?Mã<

0!&"&(&$&!&1

# þã>-.�@k

1A#~öB" �C,��>DE/01FGHµ"

I0JKL,Mj²N011OPÁQ.ï&234

:8.k1=x{R")S/0ñTUV32342

8"róWX;<+,����1Y�[A#~Z4

>)~[Q#\-.�.�1/0]Ê6&78û"^

*+j23428L234_56/0#`pqró

WXá9Í1�´Wa"5Î�´1bcdeOPf

g"h\-.�.�"*+4>�´ã<#

"#" 3!"45/6789:;<=>?

ã)*;<+, * ~-./0i½ $ ~234

jk1ðade[�"%&#$ "#

9:$\U�/0ã341£¤78lm.Y"

*~-./0 EKðanoj!78ûNÊ6Ná9Í#

*~-./0i½ J3&EK ða^.�"?8 Ë F8 1ð

aòp"EI&E4 1ða.k"GH o78û~1ða.

�" \o` " ~/0~ða.k" á9Íi½1 ?8

1q��>�r "~/0# sq"/0i½1234

øùgt>��"h��[1ða-ã.k#

234_tg/0,ã234£¤a_Î�C

/0 !&& uú�'E4&EK&GH ðao &#!Oú�(F8&?8

ðao !Oú�)"h�P�vwvw)!

0'&!!1

% õ$ " *

x"* ~/0i½234ðah�P�)! 1378û

1 F8'!#"!)&E4 L!#$$Q&EK L!#&$Q"Ê61 GHL!$#!"QË

á9Í1 ?8L"#+'Q%B\78û, EK1gt /0"

ã F8&E4 y3561z.% ã * ~-./0 F8&E4&

EK h��[Ph{�[de|}~lß�lm��%

7�ù�r1,Ê6 GH 1h�P�v�a !$#!""Ë

78û&á9Ílm~��"B\Ê6ã GH 1568

+�% á9Í1 ?8ðah�Ph{ËÊ6&78ûl

m��"B\á9Í1 ?8 56�&.ï% $ " ��

�� ���� �� �	
 

1 �� Rumex acetosa 
���� 60% 

2 ��� Cpmmelina communis 
���� 20% 

3 ��� Rosacfolius smith ��� 10% 

4 ���� Elsholtzia spledens 
���� 5% 

5 ��� Silene Fortunei  ���� !"� 

6 # Pueraria lobata # !"� 

7 $% Medicago sp. $% !"� 

8 &' Ligustrum groffiae Merr. (� !"� 

9 �) Paulownia tomentosa (� !"� 

10 *+, Polygonum capitatum  ���� !"� 

11 -./ Portulaca oleracea 
���� !"� 

 

@ ! AB!"C/6DEFG

2RH73 ! 2-3 S7R89 /5,S5TU9U58 U8 VR5T-R8 ,U834R7 R43R

!&'&



! !""! !#

$ % & ' ( ) ) *

+,! -./0123042 "# 56789:;

$%&'( )*"+*

,-

3 (.( )*"+*

,-

!<=89>?;@ / A

BC5DEFG! HIJKLM5 "#NO5PCQ

RSTUVW5# XYZ3[\] 0189012^#-!

_[\]`a58 01 9bLc!Xdefghij

klBC! mno[\]p?qrsBC5Ptu

v#wxBC^yz{|}{~5���L���@

012�!�d������!��hS�KLM5

����#

/'3 !"#$%&'()*+,-.)/012

��}BC����89S����5#���

����fg� ¡���89!j¢�£¤¥BC

I���5¦§h¨!©ª�klBC012�I�

��5¦§y«#¦§y«4BC���892���

��89!+=¦§y«¬:!m­BCI®��5

{~h¨¬M!¯°±m 3# ��¡5 56 3 01 89

L:!0189j - 78&'%%)*"+*

,-

! 5689j 37 %.9'39

)*"+*

,-

!7+²³´µ¶·¸¹º

:.;

#}1 /'/2�V

W¯°BC`a5 56$01 89?�»��K# ��

¡ <=$0>89:¼½º?X "#$0@ ¾³½º# 01SB

CP¿zÀÁ5Â9NO!H´95 01 Ã?ÄÅ:

5BCJK!ÆÇ��¡5È 01 89�Éj 37 )*"

+*

,-

A/$/97 )*"+*

,-

B!��¡È 01 89;@ -97C877

)*"+*

,-

ÊËIBCÌPJÍ

:-7;

# XÎ�5��¡5

È 01 89ÏÐÐ:¼IBC5JKÑT# +=!01

5JKSÒÓBCdÔ�fgÕ=»Ö5×��Ø#

�Ù!hdÙgÚÕ=»Ö5BC!�ÉÊÛÜp?

Å:5Ý 01 h¨Þ³¦§Kh# -.ßI 01 5¦

§y«bà¼ -! ¢�£á­âI 01 b?ÅM5¦

§ãä#

0> d 3 ABC^ya5¦§y«7à¼ -# m

­-.ß$YZ$[\]I 0> Ï?¦§ãä!YZå

:; 3'%9 æ! �ãj 0> ³çèBCã¢�£VW#

"# d-.ß012�5¦§y«:; -8'%(? 042

�; -&'-(!m­-.ßI "# ?ÅM5¦§h¨#

3 34567

éê�� 3 AklBC`a���89!Uoë

ìBCI���5{~uK?ÄLàíî# Ê 018

95ïðXñ!-.ßDYZD[\]# È`!BC`

a5 56$01 89ò:!E= 3 <= 589ó�!0>$0@

589Lc# "# d-.ßA589L:!Xdô /A

�� �� Zn Mn Pb Cd Cr Fe Cu 

��� �	�
 278.8�2.56 37.13�1.56 767.8�3.34 0.15�0.03 32.83�1.23 915.1�3.36 1247�5.76 

 �� 230.2�2.59 61.51�2.77 898.6�4.02 0.75�0.04 18.55�0.78 1748.8�4.66 1165�3.55 

 �	/�� 1.21
a
 0.60

b 0.85
 B

 0.20
 a

 1.77
 a

 0.52
 a

 1.07
 a

 


� �	�
 37.85�1.25 15.21�0.89 78.58�0.57 0.05�0.01 20.43�0.76 465.99�1.37 336.9�1.1 

 �� 44.64�2.03 27.33�0.78 4.59�0.35 1.79�0.02 24.22�0.56 487.19�2.11 452.6�2. 3 

 �	/�� 0.85
 b

 0.56
 b

 17.12
 A

 0.03
 b

 0.84
 b

 0.96
 a

 0.74
 b

 

��� �	�
 79.83�1.45 51.95�0.56 9.34�0.23 0.11�0.03 13.98�1.01 294.6�2.39 13.71�0.88 

 �� 116.3�1.78 20.12�0.27 18.80�0.55 0.90�0.31 40.95�1. 98 398.5�1.98 23.21�1.07 

 �	/�� 0.69
 b

 2.58
 a

 0.50
 B

 0.12
 a

 0.34
 b

 0.74
 a

 0.59
 b
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Zn Mn Pb Cd Cr Fe Cu 

��	 
� 0.95 0.05 14.68 0.31 0.35 0.03 1.18 

 
� 0.79 0.08 17.18 1.53 0.20 0.06 1.12 


� 
� 0.13 0.02 1.50 0.10 0.23 0.02 0.32 

 
� 0.15 0.03 0.09 3.65 0.26 0.02 0.43 

��� 
� 0.27 0.07 0.18 0.22 0.15 0.01 0.01 

 
� 0.40 0.03 0.36 1.84 0.44 0.01 0.02 

��/mg�kg  292.4 794.0 52.3 0.49 93.49 30 695 1 048 
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