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Determination and Analysis of Heavy Metals of Paridis Rhizoma from

Different Localities and Pieces
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[ Abstract | Objective; To analyze and determine heavy metal content in Paridis Rhizoma from different
genus and localities, in order to provide a reference for selecting cultivation areas and establishing the quality
standard of Paridis Rhizoma of heavy metals content. Method; Microwave digestion method combined with
inductively coupled plasma atomic emission spectrometry method (ICP-AES) method were applied to determine the
contents of 6 heavy metals, i. e. As, Cu, Hg, Cd, Pb and Cr in 39 samples of Paridis Rhizoma of different
genus and localities in Yunnan Province. Cluster analysis, statistical analysis and principal component analysis
(PCA) were used to compare the differences of heavy metals contents in different localities and species. Result:.
The contents of six heavy metals in Paridis Rhizoma met the ISO international standard of Heavy Metal Limit of
Traditional Chinese Medicine-traditional Chinese Medicinal Materials. Under the limited value standard of Green
Trade Standards of Importing Medicinal Plants and Preparations, the over-standard rate of heavy metal As was

15.4% , the excess rate of Cd was 5. 1% , and the excess rate of Pb was 2. 6% . The contents of Cu and Hg

(YR EHI] 20181031(021)

[E€mB] ERARBFES A (31860080); = M A A F T A2 0F 58 £ 4 51 H (2015C074Y ) ; K 3 M B £ 7 3F 58 & 4 5 H
(D2018SA01) ;g 44 M (17 ) X 3 A B fiE 7 42 F+ % 35T (2018CAOL1-01 ) 5 K B K % v 24 %% I 5 R e 25 @1 B 11 BA 5T H
(ZK1.X2019318)

[FE—1EE] A, ERB L, AFPRAEFES M TIPTS5, Tel :0872-2257415 , E-mail : 1767899093 @ qq. com

EEEE] B, W4, 52000, 254 4 BT F 5%, Tel ;08722257415 , E-mail ; alexhk @ 163. com;
C R B N R IR 2 B IR A K BT R D ST, E-mail : long7484@ 126. com

- 30 -



5525 B4 15 RELEATFZERE Vol.25,No. 15
2019 48 H Chinese Journal of Experimental Traditional Medical Formulae Aug. ,2019

conformed to relevant requirements. Cluster analysis, statistical analysis and principal component analysis showed
that for the same variety, differences in producing places had significant effects on heavy metal content, while
differences in species had little effects. Conclusion; The results of this study indicated that the heavy metal
content of Paris planted in and around Dali basically conformed to relevant standards. The differences of heavy

metal content in Paris were mainly regional differences, which provided a theoretical basis for standardizing the

cultivation of medicinal materials and formulating the limit standards of heavy metals for Paridis Rhizoma.
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Table 1 Detailed information of collected samples

%i 5 AR SRR Hb B it 2/ A
S1 ~S2 TH R R R 2
S3 ~ S4 pqIiEz! 2
S5 ~S6 iy s 7l O % B 2
S7 KL 1
S8 KB 1
$9 ~S10 EEB KA Jp & 2
S11 ~S12 K BRE P A g 30 2
S13 ~S14 KERAL 2
s15 KR i 1
S16 KIRE 1L 1
S17 ~S18 E iR KA =T & 2
S19 K ERH 5 £ 1
$20 ~ S21 K= B 2
S22 RPRPE I & 1
s23 KB 1
S24 ~S25 LBtk 3 i % R B 2
$26 pLit Al 1
S27 KI e B 1
S28 ~S29 R s 2
$30 ~ S31 K= g B 2
$32 ~ 833 o R KIZ Je & 2
$34 ~ 835 BT 2
S36 ~ S37 G A% K= I B 2
S38 ~S39 AR KM I B 2
R2 WEEBER
Table 2 Digestion procedure of microwave
f5F [/ min PRA B/ C
1~10 L JE B 110
10 ~ 15 2 R A 110
15 ~25 1 e 180
25 ~40 iR R 180
40 ~ 60 il 50

0.5 Lemin ' B EAER 1.5 mL-min ', MG L 4%
50 v minT, JC FK M BT S LR 4 A As
193. 696 nm, Cd 228.802 nm, Pb 220.354 nm, Cu
324.751 nm,Cr 276. 598 nm,Hg 253. 652 nm,

2.3 pRMEMTZRM S BURRWE N 1 g LY
As,Cd,Pb,Cu,Cr, Hg B X} 08 175 W38 &, FHH 46 K Wi
B S 45 0 R R E N 1 mg- L™ AR A X A

.32 .

T, R 2 K B B W R A B A% O RO Wk
0.005,0.01,0.02,0.04,0.08,0.16 mg- L' i X}
MRV, AT U700 D 2 1, o b 3 s o VS TR )
FEOP AT, 4545 T8 3R [l U9 77 72 FUAH 5 R 80, 45 2R WL 3%
3, M RBIYTE0. 999 8 ~0.999 9, Lk P {l ¥ 7E
0.005 ~0.16 mg-L™" £ & 2015 4Fp (  [= 25 L)
2R

R3 SHESERZMAFBRMBEXRY

Table 3 Calibration curves of 5 heavy metal elements

TR Il )5 75 72 r
As Y=20.162 0X +21.716 0 0.999 8
Cu Y=0.034 0X -0.001 3 0.999 9
Cd Y =22.768 9X -0.746 0 0.999 9
Pb Y=5.072 0X +48.051 0 0.999 8
Cr Y =0.007 2X -0.000 3 0.999 3
Hg Y=17.048 0X +0.476 0 0.999 9

2.4 WHmESHEEMEIRKK B As,Cd,Pb,Cu,Cr,
Hg A X RV, 76 2.2 AL AR 45040 F A7l 2, &
FE 6 Y, RSD 48k 1.5% ,2.1% ,1.7% ,
1.4% ,2.3% ,0. 9% , 5255 25 S R WAL 50 %5 A5 &
SR o BURESL S4 HEAT A PEEY  47 2. 1 TR 5 ik
HEATFE M AL I P AT AE 6 IR, 15 As, Cd, Pb, Cu,
Cr,Hg 6 Fi T Z & 419 RSD 43 %1H 3.1% ,2.2% ,
1.6% ,2.5% ,1.4% ,2. 6% , Z5%FW AT EEL
R4

2.5 AR RIS HS4 MR K 6 Iy K
FRAE 0.2 g, 43 7K %6 I A bR e 5 W, ¥ bR 523 4%
PEFEATINE | DhInAs 515 W B 15 8 4 )8 & st A
A ICE 1Y IR T B [T SE 3R 34 1 A o i 22 918,
R LR 4 KL E M I 2 TE 98.3% ~105.2% .

Fd4 6 MITEMMERBKERIXIE(n=6)
Table 4 Recovery test of 6 elements(n =6)

iz AR REERTE WS s RSD
/g /g /g /% /%

As 2 0. 100 2.200 105.23 2.2

Cu 2 0. 675 2.725 101.6 3.1

Cd 1 0.025 1.025 98.33 3.0

Pb 2 0. 200 2.200 99.9 1.8

Cr 1 1. 150 2.175 101. 67 1.5
Hg 2 0. 000 2.025 101.53 2.3
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t As,Cu,Cd,Pb,Cr,Hg 6 i 4 J& #F 17 & 5t I
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FIHE 128 60 47 M A 7 ) 389 2 A5 HR A G B e, (0 3R
[ GB2762-2012 £ fh [H K % A bnufe' 7 Ml Cr 1
KRB N 2.0 mg-kg ™", WAL Ry A v b UG T
B Cr TR E R AT K 100% .
3.2 RKAHT REA SPSS 24.0 #i Xt 39 HE R
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3.4 [l —FREAFEFHEMSLE SR A SPSS
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Table 5 Contents of five heavy metal elements in samples of Paris

mg-kg !

Gi % As Cu cd Ph Cr

s1 0.215  2.245  0.095  0.998 5.612
$2 0.243  2.874  0.108 1.250 5.373
$3 0.375  3.371 0. 250 1.623 5.244
s4 0.499  3.371 0.117  0.999 5.619
S5 3995 3.995  0.250  0.749 7.116
s6 0.624  2.494  0.125  0.624 5.488
s7 0.432  3.863  0.125  0.997 7.725
S8 0.256  2.245  0.134  0.374 3.119
$9 1.500  2.375  0.121 2624 4.624
510 1124 3122 0.125  0.749 3.871
s11 0.624  2.870  0.125  0.873 6. 364
s12 1.249  2.622  0.123  0.999 5.618
S13 2,995  3.744  0.126  2.371 4.992
S14 3.998  3.998  0.124 1.499  4.872
s15 0.874  3.121  0.101 0. 749 5.618
S16 0.231 2,000 0.052  0.500 2.999
S17 1248 2,996 0.125  0.499 7.490
S18 0.125 1.873  0.125  0.624  4.121
S19 2496  2.746  0.096 1.248 6. 740
$20 0.123  2.746  0.103  0.873 3.868
s21 1.249 2,624 0.125  0.625 3.374
22 0.749  3.244  0.250  0.873 6.363
$23 0.119  3.246  0.126  0.749 6.616
$24 2748 6.244 1,998 3.372 12114
$25 3249 9.748 1750 5.749  18.620
$26 0.624 2372 0.250  0.749 5.244
$27 0.574  1.373  0.125  0.499 3.870
$28 0.997  4.987  0.249 1122 8. 104
529 1.247  3.368  0.249  0.500 7.111
$30 0.798  2.000  0.125  0.375 4.000
s31 1,250 1.747  0.106  0.499 3.244
$32 0.367  2.750  0.113 1. 125 3.874
$33 0. 441 4124 0.109  0.625 5.748
s34 0.107  2.873  0.142  0.500 2.873
$35 0.221 2373 0.139  0.874 3.498
$36 0. 141 3.498  0.005  0.999 3.748
837 0.123 2,624 0.008  0.260 3.249
$38 0.067  3.375  0.101 0.625 3.125
$39 0.054  3.124  0.250 1.250 3.249

T A R b P RS TN 2 He o
.33 .
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s w0 s s R T 72 i TR R 047 AR 400, DT 5 Bl TR 4

s 0 - B TC R AE 39 HRE S R4S F R TR R A 4
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s 1 AR 39 HERE S S B T 4 A ARG 04 4 BT
E%: s G BRI A F A 3D 54 L 2 3 A
il A BT Y 93.8% . W P T L R
s T 89,S14,85,813,S19 f g5 B LI Abh, 7= i B, SC
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S T AT RSB
2 T LT
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s B0 JU 428 B, il SPSS (43 b & B
L ORI 7 i 0 245 b T 4 i T 3 k25 S K, K I e

Bl E#ScRESERESN

Fig.1 Cluster analysis of heavy metal elements content

x6 FHEMELE
Table 6 Effect between main body of test

Wi H by SS df MS f P
i) AS 21.741 9 2.416 4.01 0. 006
Cu 46.743 9 5. 194 7.426 0.000
Cd 2.887 9 0.321  96.26 0. 000
Pb 18. 004 9 2 5.735 0.001
Cr 153.446 9 17.05 7.688 0.000
AR RIS AS 2.93 7 0.419 0.695 0.676
Cu 4.372 7 0. 625 0.893 0.532
Cd 0. 054 7 0. 008 2.33 0.070
Pb 1.018 7 0. 145 0.417 0.879
Cr 8.534 7 1.219 0.55 0.786
FEML s« RIS AS 0. 866 4 0.217 0.359 0.834
Cu 1.781 4 0. 445 0.637 0.643
Cd 0.019 4 0. 005 1.446 0.260
Pb 0.932 4 0.233 0.668 0.623
Cr 5.075 4 1.269 0.572  0.686

C2 RS 4 B 300 0 o 1 & e A7 A o) T

Mo As,Cd,Pb #J#AR, Cu, Cr & BEAR, (5 5

THA X5 TR, U, B LR T XA R R

ai Cr 2 5 B0 5 RUASOHE DX Y BE AR B A As, Cu I Ph

BB, P As i

3.5 EMaHr ABEFER AL SPSS 24.0 F 4
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300 H 1T (8 A7 Ll B oA ) B {ELAR HE, As, Cd, Ph
MBI RN 15.4% ,5.1% ,2. 6% ,Cu, Hg £ & #
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x7 SHMERAAF S MELESSNFEHEMMRAEE (n=3)
Table 7 Average contents and standard deviation of 5 heavy elements in different habitats from 8 species Paris(n =3)
LS 7= i H As Cu cd Pb Cr
T H R S/ mg - kg ! 0.297 2.994 0.109 1.082 6.237
K i 2 0.118 0.816 0.015 0. 146 1.294
AH X Al 25 0.398 0.272 0.138 0. 135 0.208
ity 7 SEY M /mg-kg ™" 2.310 3.245 0.188 0. 687 6.302
T 1 2% 2.384 1. 061 0. 088 0. 088 1. 151
AR s U Al 25 1.032 0.327 0.471 0.129 0.183
il SEH(E/mg-kg ! 0.256 2.245 0. 134 0.374 3.119
pdll] X {E/mg-kg ™" 0. 437 3.371 0. 184 1.311 5.432
bt 22 0.088 0. 000 0. 094 0. 441 0. 265
AH T A Al 25 0.201 0. 000 0.513 0.337 0. 049
EAuNiE: S TR S5/ mg kg ! 1. 308 2.996 0.111 0. 999 6.678
T e 22 1.681 0.354 0.021 0.353 0. 088
AH X A U Al 22 1.285 0.118 0. 191 0.353 0.013
o SEI A /mg-kg ™! 0. 749 3.244 0. 250 0. 873 6.363
=t SEH(E/mg-kg ! 0. 686 2. 560 0. 120 0. 655 4.713
T fE 25 0. 649 0.483 0.011 0.157 1.877
AH X oAl 25 0. 946 0. 189 0. 092 0.239 0.398
F =l KR /mg- kg ™! 0.132 3.061 0. 007 0. 630 3.499
T o 22 0.013 0.618 0. 002 0.523 0. 353
AR X s HE Al 2 0. 096 0.202 0.326 0. 830 0. 101
BEMS KA SEH M/ mg-kg ! 3.497 3.871 0.125 1.935 4.932
F o 22 0. 709 0. 180 0. 001 0.617 0. 085
AH X A Al 22 0.203 0. 046 0.011 0.319 0.017
il SE A/ mg-kg ! 0.231 2. 000 0. 052 0. 500 2.999
HM SEH M/ mg-kg ! 0.937 2.746 0. 124 0.936 5.991
K i 2 0. 442 0.175 0. 001 0. 089 0.528
AH X A U Al 25 0.472 0. 064 0.011 0. 095 0.088
30! A4/ mg- kg ! 0.874 3.121 0. 101 0.749 5.618
=l I/ mg-kg ! 1.312 2.749 0.123 1. 687 4.248
K i 2% 0. 266 0.528 0. 003 1.326 0.532
AH X A M AR 22 0.203 0. 192 0.023 0.786 0. 125
[EX: gl Sl /mg-kg ™" 1.122 4.178 0.249 0.811 7. 608
T ofE 22 0.177 1. 145 0. 000 0. 440 0.702
AH X A U Al 22 0.158 0.274 0. 000 0. 542 0.092
=l M /mg- kg ™! 1. 024 1.874 0.116 0. 437 3.622
bRt 22 0.320 0. 179 0.013 0. 088 0.535
AH X A HE Al 2 0.312 0. 095 0.116 0.201 0.148
Lt —BiE il SEH5{H/mg - kg ! 0.624 2.372 0.250 0.749 5.244
=l P2/ mg- kg ™! 0.574 1.373 0. 125 0. 499 3.870
A 38 SEAE/mg-kg ™" 2. 999 7. 996 1. 874 4.561 15. 367
T fE 22 0. 354 2.478 0.175 1. 681 4. 600
AH X A M Al 22 0.118 0.310 0. 094 0.369 0.299
AR =l FHfE/mg- kg ™! 0. 061 3.250 0.176 0.938 3.187
T o 22 0. 009 0.177 0.105 0. 442 0. 088
AH X 7 o Al 25 0.152 0. 055 0. 600 0.471 0.028
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&R
ik 774 W g As Cu cd Pb Cr
K BT S 458 /mg - kg ™! 0. 164 2. 623 0. 141 0. 687 3.186
P 22 0.081 0.354 0. 002 0.264 0. 442
AH XS A7 A i 2 0.492 0.135 0.015 0.385 0.139
=l T/ (mg-kg ) 0. 404 3.437 0.111 0. 875 4.811
b ifE 2 0. 052 0.972 0. 003 0.354 1.325
AR KT A Al 22 0. 130 0.283 0. 025 0. 404 0.275
%8 TEATEEMAHN (18) :3443-3451.

Table 8 Loadings in first three principal components [ 6] WM, S 0w, B, . T a1k 2 545 F 25 B4
T 1 2 3 4 5 FFsR k[ T]. H B 25,2004 ,35(3) : 110-113.
Zscore( As) 0.667  0.743  0.001  0.055  0.012 (7] AR 02 S . SR W U8 1 A 58 s % L O i 4 R 6

Zscore( Cu) 0.933 -0.124 -0.203 -0.144  0.228 R[] T E2,2009,40(2) :319-323.
Zscore( Cd) 0.900 -0.219 0.181 0.323  0.065 (8] s/l e/, 2 90, 55 o 2 bR G R e LR
mge oA (1], b [ b 25 4e i, 2008, 33 (18)
Zscore( Pb) 0.914 -0.069  0.297 =-0.256 -0.081 50412048,
Zscore ( Cr) 0.929 -0.128 -0.265  0.044 -0.220 (0] AR Ve e M TR T A R
B T - DR - bR BRI 2 [T ] P2 [ B
5] 24 ,2010,21(4) :1014-1015.
1086420246f8 214 | , i (107 i, THE, 1 2, 5. = ik X 0 T B 26 b 0
13 C ol e TR FRE 3 ROR D A [0 o 19 o 0 ) 2% 2
L o B #.,2016,22(4) :32-38.
05 0' .@% [11] R, oA, 38438 4. “IRER R ERTELE
2 s WEN JCH M Bk 5O ()] 5 B %, 2015,34(9) :
05 y 1758-1760.
<; ;2 [12] ok TR B0, 45 VB 7 A% 5 AR T AR 1 3 2 X
qmp - 40 12 HaEIT R WU [J]. 5 ,2018,37(4) -
860-870.
310 [13]  Jalk, ski845 , 4%, % BR AR A TR EE
B2 £ &S MESEITEMZm[T]. f R 2y,2014,36(12):
Fig.2 Scores of three principal components in 3-D plot 2583-2586.
(141 g, B, XV ok i, 55 FARME Y T LT RIS
HER[T]. Kt EE2,2018,35(2) :153-156.
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