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Monitoring of Heavy Metals in Herbal
Medicines from Markets in Seoul by ICP-MS

Herb Medicine Inspection Team

Young Shin, Jae-eun Kwak, Chang-ho Han, Young-sook Hwang,
Ae-sook Park, Dong-gyu Kim, Eun-jung Han, Sam-ju Jung,
Bog-soon Kim and Byung-hyun Choi

Abstract

This study examined heavy metal contents, including Pb, As, Cd, and Hg, in 899
samples of 191 species of commercial herbal medicines collected from markets in Seoul
during 2007. ICP-MS(inductively coupled plasma-mass spectroscopy) was employed to
analyze for Pb, As, and Cd after microwave digestion of samples. Hg was analyzed
using a mercury analyzer. The recovery rates based on certified reference materials
(CRM) were 90.8% for Pb, 100.5% for As, 97.3% for Cd, and 96.1% for Hg.

Based on the results, levels of Pb, As, and Cd exceeded tolerance standards as
follows: Pb: 16 imported samples, As: 1 domestic sample and 3 imported samples, and
Cd: 16 domestic samples and 46 imported samples.

The violation percentages for heavy metals in samples were in the order of Cd
(75.6%) > Pb(19.5%) > As(4.9%) according to crop group they were: Radix(31.0%) >
Rhizoma(20.7%) > Cortex > Ramulus(13.8%), Herba(13.8%) and by country of origin they
were: China(69.3%) > Korea(22.7%) > Vietnam(4.0%) > North Korea(2.7%) > Myanmar(1.3%).

Key words : herbal medicines, heavy metals, ICP-MS, microwave digestion
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7h A

- Multi-element standard for ICP/MS(10
rg/mL, Agilent, USA)

- Certified Reference Material (1547 : Peach
Leaves) (NIST, National Institute of
Standards & Technology)

- HNOs(Electronic grade, %3417, 3f)

- H,0s(Electronic grade, =$-3}el 3k=)

- FEEAE Ak

* HG-MHT reagent (Nippon Instruments

0
=

Co., Japan)
* HG-BHT reagent (Nippon Instruments
Co., Japan)

e FLEFYN(1000 me/kg, Wako, Japan)
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Table 1. List of the herbal medicines used for

Radix(41)

Puerariae Radix

Glycyrrhizae Radix

Osterici Koreani
Radix

Angelicae
Tenuissimae Radix

Caraganae Radix

Trichosanthis Radix

Platycodi Radix

Salviae Miltiorrhizae
Radix

Angelicae Gigantis
Radix

Codonopsis Pilosulae
Radix

Araliae Continentalis
Radix

Ephedrae Radix

Aucklandiae Radix

Saposhnikoviae
Radix

Cynanchi Wilfordii
Radix

Angelicae Dahuricae
Radix

Hoelen Cim Radix

Aconiti Lateralis
Radix Preparata

Adenophorae Radix
Asiasari Radix

Dipsaci Radix

Rehmanniae Radix
Preparata

Bupleuri Radix
Peucedani Radix

Linderae Radix

Gentianae scabrae
Radix

A} Glycine Semen Nigra

monitoring
Achyranthis Radix & Rhizoma(24)
Curcumae longae Curcumae Longae
papsl ; Q . 7}
=" Radix == Rhizoma e
7% Polygalae Radix AA Zingiberis Rhizoma A%
74 Clematidis Radix Bl glpilzr:)l;z Officinari Y
I Gypsophilae Radix A€ Drynariae Rhizoma Z#jH.
=% Paeoniae Radix Zkek Cibotii Rhizoma T4
l Angelicae _ Do .
2T . . 2% Rhei Rh 3
= Decursivae Radix e fHhizoma o
Gentianae .
e% . A3 Imperata Rh B
¢ Macrophyllae Radix A5 mperata Khizoma
i} Rubiae Radix H%x Bletillae Rhizoma g
97 Morindae Radix = ggigtio%ia RLES
oAk Poly'gom Multiflort 39 Tokora Rhizoma Hl3|
Radix
. Glehniae Radi L T .
g OMNAC RAAX QUM gprr Dioscoreae Rhizoma 41
Rhizoma
- . . _ Acori Gramineri e
mEk Scrophulariae Radix — @4% R}cl(i);om;am ner A4
=3k Scutellariae Radix 3 Cimicifugae Rhizoma <o}
U Astragali Radix 7] Eﬁf;olilr;dulatal Fuls
W=0  Cortex Radicis(4) An'emarrhenae AR
Rhizoma
W) Mou'ta'm Cortex =i Atljactylodis 3z
Radicis Rhizoma
wy Dictamni Radicls oy i Rhizoma A2
Cortex
B2} Mori Cortex Radicis ARy ﬁ;lisziﬁaus A4
AWt Lycii Radicis Cortex A% Gastrodiae Rhizoma Wk
Al Pericarpium(2) Alismatis Rhizoma  #A}
&t Cltl:l Un§h11 29  Smilacis Rhizoma ~ E&%
Pericarpium
<23} Clml Un§h1u I M 95 Cyperi Rhizoma
—turi Pericarpium
ANz Ramulus(2) Coptidis Rhizoma Bsl
2% Cinnamomi Ramulus A Polygonati Rhizoma 34
29F Loranthi Ramulus A4 Semen(24)
|5 Sinapis Semen 7=

Castaneae semen

Euryales Semen
Pharbitidis Semen
Cassiae Semen
Trichosanthis Semen
Raphani Semen

Persicae Semen
Ginkgonis Semen
Thujae Semen
Dolichoris Semen
Psoraleae Semen
Arecae Semen

Zizyphi Semen
Nelumbinis Semen

Arctii Semen
Myristicae Semen
Coicis Semen
Perillae Semen

Plantaginis Semen

Alpiniacae Katsumadaii

Semen

Cuscutae Semen

Armeniacae Semen

[
o

oJolg)
A}
A%
5T
EAR}
4

& =
=T
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Table 1. (Continued)

Fructus(26)

Herba(24)

Others(22)

Terminaliea Fructus

Lycii Fructus

Rosae Laevigatae
Fructus

Zizyphi Fructus

Hordei Fructus
Germinatus

Chaenomelis Fructus

Amomi Cardamomi
Fructus

Rubi Fructus
Crataegi Fructus
Corni Fructus
Zanthoxyli Fructus
Mori Fructus
Ligustri Fructus
Forsythiae Fructus
Schisandrae Fructus

Alpiniae Fructus

Auranti Fructus
Immaturus

Kochiae Fructus
Ponciri Fructus
Tribuli Fructus
Xanthii Fructus

Meliae Fructus

Amomi Tsaoko
Fructus

Gardeniae Fructus
Anisi Stellati Fructus

Carthami Tinctorii
Fructus

72} Agastachis Herba
1712} Pogostemonis Herba

=2} Dianthi Herba

e Chrysanthemi
" Sibirici Herba

o} Tophatheri Herba
E3} Verbenae Herba
W Ephedrae Herba
E5A} Equiseti Herba

2K} Menthae Herba

oo Scutellariea
T Barbatae Herba

A% Chelidonii Herba

4412} Spirodelae Herba

Artemisiae Argyi
ZAA]
N Herba

al  Houttuyniae Herba
212} Melandrii Herba

o)

Cistanchis Herba
Az} Epimedii Herba

2182} Leonuri Herba

Artemisiae
Capillaris Herba

A#A} Perillae Herba

x] A

o2} Taraxaci Herba
HHA} Ecliptae Herba
%3} Geranii Herba

22} Siegesbeckiae Herba
oz

3%

3

Folium(3)
Eribotryae Folium  H]u}<
Mori Folium e
Sennae Folium A

Tuber(5)
Liriope Tuber Rl
Pinelliae Tuber wia}
I%E(E)r;itl Korean L
Asparagi Tuber s
Corydalis Tuber Az A

Flos(5)

Chrysanthemi Flos 7=}
Farfarae Flos w5t
Lonicerae Flos &8t
Magnoliae Flos 2ol
Carthami Flos 53

Cortex(7)
Cinnamomi Cortex  #9]
Eucommiae Cortex &
Acanthopanacis o}l
Cortex
Ulmi Cortex Frg]
Kalopanacis Cortex 3ll&3
Phellodendri Cortex 3
Magnoliae Cortex oAl

Lignum(2)
Caesalpiniae 3
Lignum -
Santalini Lignum Aerer

Rubrum

Akebiae Caulis

Hoelen

Saururus Chinensis
Baill

Massa Medicata
Fermentata

Longanae Arillus
Lonicerae Caulis

Polyporus

Fritillariae Tunbergii
Bulbus

Erycibae caulis

Uncanae Ramulus et
Uncus

Tetrapanacis Medulla

Schizonepetae Spica

Euonymi Lignum
Suberalatum

Myrrha
Hoveniae Lignum

Typhae Pollen
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o A 2B Q0-8H(98%, Nacalai Tesque Inc.,
Kyoyo, Japan)
- 25T SF(18.2 Q)

Lt 7171

- #2171 (DA-280Gold-A. Hanil, Korea)

- Microwave Digestion System(MARS 5
Version 194A01, CEM, North Carolina,
USA)

- ICP-MS(Agilent 7500ce, Agilent, Tokyo,
Japan)

- Mercury analyzer (Model SP-3DS, Nippon
Instrument Co., Japan)

- Water purifier(Milipore, USA.)

a sl A9k Fdg
8% HNO;) o= 3|43}
0.5, 1.0, 2.0, 5.0, 10, 20, 50 % 100 pg/kgo =
ZAgE & ICP-MSZ #4319 en, F2iss
Ao FEEFANE 0.001% AlzEHAGAOR

5,1, 2,5, 10 % 20 pg/kego] HEZ
2R F RO B BIUE

S48 RS FANRES A0 BAE)
9% RHEE SPGEE sk PRoz
Aol gol A8 g AFEFBAS 24
Ngsk FL3A Aelstel 2 Aad A58E 7
se.

5. 3o 5 334 STYY

ot o, Bl =8

® Az 2

s A= 0.5 ¢S A 2ol microwaves
express vessel©l %I’_ AAH70%) 12 mLE 7}3}
WAsto] ofH] EeE

% microwave dlgestlon system@ & 1,200 W
powerdl A 1557F 200 C7HA] A5A171 & 5E7F

LS FASL, 187 210C7HA A5A17] & 5
B2 OA 187 220704 Al & 57
SEE frAste] Zalstsitt. i § Y, g7
3} vesselol HyQp, 1 mLE 7}ste] ©@AA 7] &
2T SHTE 7Kt 50 mLE A&t ol
F AP A5

@ 717124

Octapole reaction system(ORS)o] &5 &
=A% Zgkxut AHEA7)(ICP-MS) &
of B4 eH, 7718 24 ¥ 29 2t

Table 2. Operating conditions and data
acquisition parameters for the
analysis of Pb, As and Cd with

an ICP/MS
Parameter Ogs;gi?;sl

Rf power 1,500 W
Argon gas flow rate

Plasma 15.0 L/min
Auxiliary 0.27 L/min
Carrier 0.85 L/min
He gas flow rate 3.0 mL/min
Sampling and skimmer cones Pt

Acquisition parameters Quantitative

Points/mass 3
Intergration time/mass 0.1 sec
Total acquisition time/replicate 7.28
Replicates 3
Total acquisition time/sample 21.84 sec
L e
BA% DR 50mg AU o} LR
4718 AHg3) neoR F1d Balste] 422 )
SIAA teAdEde Hd 5 I"S 5
Al 24, s5sto] SAsh: 7ME7IskEolT
oz BAeY
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6. SHEAM

N A= SPSS(Statistical Packing  for
Social Science, Version 12.0 K)& o|&3}o] &
A5t YRR T-AAE o|gsle] HAYS
M) s AR (p€0.05), EE do
HE Hr+¥TH2 (mean+SD) 2 (831

o 4@
P

o‘:.i
=Y
H

A)
A (peach

A
J5e AR AZEFE

leaves, 1547)< microwave-& express vessel®l

B2 97.3%¢) 315 A3E Ny, 489 43
& 0.5~20 pg/kg s=olX R=1.0009 A4S
ugow, A48 AP wuel die 34 ol
SRR B0 96.1%9) 228 BT

T

o 2(1R)

= 45% 28271 (5901397, =4 14370) ¢ 2F
S didos BAMe Ave ® 49 2o
Q) ek i vA JlER 2 oo Hig
2ko 7bzk .91, 0.39, 0.203, 0.009 mg/kgol$l
o FARS (.28, 0.26, 0.108, 0.006 mg/kg®.
2 F9lo] b Bt = AnEs e |
o] A% 7YY FBAY g=Hoe]l 747t 4,95,
6.51 mg/kg=® =Rom, FI=FS AF FYS
A AR S S0k & &5, Ak 12
o] Hirgrako]l 7]¥4 0.3mg/kgs x4 oH
o] & Abtul &7& 1.044¢ 1.181 mg/keg® v}
2 oo vd g e Bk A 94
AEAz & s3] 1.86, 0.83, 0.72
mg/kg® T2 A|BERT Eko} 71EA 3

mg/kgoll= AR g, &S S b
B 7124 0.2 mg/ke olstgith 20048 & %
(D)8 wansh va A 590 BobA % o, vl
=g FELe v ot #2 0.018 oA
0.009 mg/kgo 2 EOF% G9)A Sz Aol
Bz, =Ake] 9o e 1.41 94 0.28 o2,
FFEE2 0.184 914 0.108 mg/kgl 2 o] & H.
AH(p0.05). o] S kAo thet 7)F 2
AR oo we BekAel A, A% @ &
HapgelA el FAd el mE Ao meln

=

Table 3. Certified concentration of constituent element

Certified Measured Recovery OV **
Element " oy
Mean”*(mg/kg) SD Mean (mg/kg) SD (%) (%)
Pb 0.87 0.03 0.79 0.05 90.8 6.3
As 0.060 0.018 0.060 0.003 100.5 5.0
Cd 0.026 0.003 0.025 0.001 97.3 4.0
Hg 0.031 0.007 0.030 0.001 96.1 3.3
* Mean values obtained from three measurements.
standard deviation
** 0.V.(Coefficient of variation) = x 100(n=3)

mean value

- 231 -



Table 4. Heavy metal contents in the radix herbal medicines (unit : mg/kg)

Herbal Import Domestic
medicine
Korean name sl\;([)}lpolfe Pb As Cd Hg si;p?fe Pb As Cd Hg
e 6 0.35i0.16“_ 0.28+0.07  0.046+0.078  0.005+0.004 17 0.20£0.26  0.1240.43  0.097+0.024  0.003+0.004
v (0.10~0.64)? (0.05~1.06) (0.011~0.077) (ND~0.009) (ND~0.61) (0.02~0.24) (0.040~0.275) (ND~0.004)
1= 9 0.26t0.49  0.17+0.06  0.013#0.012  0.004+0.004 B _ _ ~ _
e (ND~1.54) (0.08~0.26) (ND~0.042) (ND~0.014)
e ~ B B ~ ~ 10 0.26£0.27 0.17#0.18  0.013+0.091  0.004+0.002
= (0.01~0.89) (0.13~0.69) (0.107~0.390) (0.004~0.010)
o B _ _ _ ~ 0.10£0.11  0.5040.20  0.308+0.156  0.017+0.014

(0.01~0.24) (0.38~0.68) (0.173~0.520) (0.006~0.038)

9z - - - - - 1 0.18 0.09 0.004 0.030
e ND0.04  0.06£0.08 0.0230.006  0.0010.001
g 1 0 0.34 0.030 0.003 5 (ND~0.08) (0.01~0.21) (0.017~0.034) (ND~0.001)
27 7 126:004  011:0.08 022560006 001260001  ,  156:244 155:2.87 0142:0.081  0.081:0.055
(ND~6.72)  (0.06~1.15) (0.068~0.395) (0.005~0.011) (0.04~5.19) (0.03~5.85) (0.075~0.259) (0.002~0.114)
o 4 0.20:0.08  030:0.02 0.080:0.007 0.004:0.003 ) . . )
= (0.15~0.31) (0.28~0.31) (0.025~0.040) (0.001~0.007)
9 ~ ) ) ) . op 0204015 028:0.%6 0.242¢0.065  0.00520.002
(0.01~0.65) (0.08~1.04) (0.155~0.402) (0.002~0.012)
Gy ¢ 051022 0.48:0.04 0.143:0.041 0.010:0.004 ) . . )
v (0.18~0.84) (0.44~0.54) (0.087~0.207) (0.006~0.019)
e ~ ) ) ) . ;g 0.56:0.33  L55:0.94  0.081:0.04  0.024£0.013
e (0.12~1.09) (0.16~3.04) (0.019~0.139) (0.010~0.051)
n}gl 1 0.23 0.25 0.014 0.115 - - - - -
e g 037024 0202012 0.191:0.129  0.004:0.006 ) ) ) )
B (0.15~0.72)  (0.09~0.37) (0.046~0.354) (ND~0.013)
- o 02905005 0.42:0.07 0.107:0.068 0.017:0.020 ,  025:0.14 0.16:0.09 0.097:0.089  0.003:0.003
oo (0.26~0.33) (0.37~0.47) (0.060~0.155) (0.002~0.031) (0.06~0.39) (0.05~0.27) (0.017~0.202)  (ND~0.007)
o g 022019 0.07:0.03 0010:0.007 000450002, 0.01:003 0.02¢0.01 0.004:0.005 ~0.011:0.009
o (0.06~0.44) (0.04~0.10) (0.006~0.017) (0.003~0.007) (ND~0.05) (0.01~0.04) (0.001~0.011) (0.001~0.022)
w4 - ) ) ) . 0.15¢0.12  0.10:0.02 0.082:0.011  0.0030.001
(0.02~0.32) (0.07~0.11) (0.068~0.090) (0.001~0.004)
EAl - - - - - 1 0.25 0.07 0.041 0.010
g o 285392 031:0.05 0016:0.003 0.022¢0.016 ) . . )
(0.08~5.62) (0.28~0.35) (0.014~0.018) (0.011~0.033)
A ! 5.99 010 1 044 0,012 g 014:0.13 0.07:0.04 0.2340.033  0.004£0.001

(0.02~0.27) (0.04~0.12) (0.197~0.255) (0.003~0.005)
Al 3 0.54+0.06 ~ 0.61£0.23  0.716+0.274  0.018+0.000 B ~ ~ ~ ~
v (0.48~0.60) (0.39~0.85) (0.524~1.030) (0.018~0.019)
1.01x0.93  0.830.33  0.479+0.245  0.008+0.006
(0.06~2.79) (0.34~1.32) (0.182~0.853) (0.001~0.020)
P 0.35¢0.15  0.41+0.21  0.028£0.010  0.007+0.004
=A% 10 (0.08~0.62) (0.24~0.77) (0.015~0.049) (0.002~0.014) ! 0.05 0.13 0.004 0.072

0.28+0.36  0.51£0.26  0.050+0.049  0.017+0.002

RES
1% 3 (0.02~0.69) (0.28~0.79) (ND~0.090) (0.015~0.019) ! 139 0.19 0.007 0.158
A B _ _ _ ~ 3 0.14x0.11  0.10:0.05  0.142£0.090  0.006+0.004
e (ND~0.26) (0.06~0.21) (0.032~0.327) (ND~0.018)
ook 4 1.44+0.60  0.31+0.17 0.874%0.116  0.016+0.004 B _ ~ ~ ~

(0.71~2.06) (0.06~0.46) (0.732~1.000) (0.011~0.020)

U Mean + standard deviation.
? Detection range.
% Not Detected(<0.001).
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Table 4. (Continued)

Herbal Import Domestic
medicine 0. of No. of
Koreanname g1 Pb As Cd Hg Sample Pb As Cd Hg
45 1 0.49 0.46 0.366 0.007 - - - - -
o 9 0.24+0.18"  0.20+0.07  0.0330.006  0.009+0.006 , 0324026 041108  0.184:0.155  0.01040.009
= (0.10~0.56)? (0.13~0.34) (0.025~0.040) (0.002~0.020) (0.07~0.58) (0.12~0.67) (0.058~0.357) (0.005~0.021)
o o 237202 025:0.16 118141196 0.003:0.001 ) ) ) .
= (0.94~3.80) (0.13~0.36) (0.335~2.026) (0.002~0.004)
ax g 030:0.12 053016 0061:0.020 0.004:0.008 ) ) ) )
= (0.05~0.49) (0.24~0.78) (0.043~0.099) (ND~0.110)
gqua g A9SIL LSELIL 0198:0.057 0016:0.006 ) ) ) .
e (1.92~11.15) (0.63~3.39) (0.098~0.239) (0.009~0.022)
eNE 1 0.16 0.28 0.208 0.002 - - - - -
Aor g 003:0.05 006:0.05 0.042:0.002 0.00340.001 = 0.09:0.08 010:0.05 0.142:0.090  0.006:0.004
(ND~0.09)  (ND~0.10) (0.039~0.044) (0.002~0.004) (ND~0.26) (0.06~0.21) (0.032~0.327) (ND~0.018)
A5 - - - - - 1 0.19 0.10 0.238 0.004
g g 042019 058:029 009040.065 0007:0.008 ) ) ) )
= (0.24~0.62) (0.37~0.92) (0.036~0.164) (0.005~0.011)
Az - - - - - 1 0.03 0.04 0.165 0.000
gox g OOELEY 072028 018:0.019 0008:0.006 ) ) ) .
o (5.32~7.70) (0.52~0.92) (0.114~0.141) (0.003~0.012)
- 0.14:0.04  0.19:0.06 0.110:0.013  0.0010.001
B P
FEE 2 (011~017 (015~020 ©100~0.019) @ooi~o0e) L 1T 002 0.009 0.000
srE 4 030009 042016 0056:0028 00U004 ) ) ) .
o (0.22~0.42) (0.22~0.58) (0.037~0.098) (0.001~0.032)
_ 0.11#0.13  0.33:0.11  0.190£0.100  0.012+0.016
A} S -095. : : : :
aw 2 (0.02~020) (0.25~0.40) (0.119~0.260) (0.001~0.023) L 010 0.14 0.099 0.002
e o 038017 037:0.07 0.017:0008 0.003:0.002 . 025:0.08 0.06:0.04 0.029:0.019 0.001:0.001
°w (0.26~0.50) (0.32~0.42) (0.011~0.023) (0.001~0.004) (0.15~0.37) (0.03~0.13) (0.004~0.0541) (0.000~0.002)
- o 156244 155:2.87 0142:40.081 0.031:0.055 ., 0.09:0.10 0.04:0.02  0.027:0.008 0.003:0.003
© (0.04~5.19) (0.03~5.85) (0.075~0.259) (0.002~0.114) (ND~0.38) (0.01~0.08) (0.014~0.044) (0.000~0.012)
wgy  q  02E014 042:0.09 01170178 0022:0.012 ) ) ) )
e (0.01~0.38) (0.27~0.55) (0.040~0.521) (0.004~0.036)
) A 5] 1 0.07 0.15 0.022 0.004 - - - - -
gy g 020015 014009 0027:0006 0006:0005 o 042:039 0.33:0.37 0.015:0.00 00100008
°n (0.10~0.48) (0.03~0.31) (0.018~0.035) (0.002~0.017) (0.13~1.09) (0.09~0.97) (0.002~0.027) (0.005~0.025)
Azs 1 0.33 0.37 0.094 0.004 - - - - -
Total 139 143
Mean 0.91 0.39 0.203 0.009 0.28 0.26 0.108 0.006

Y Mean * standard deviation.
? Detection range.
9 Not Detected(<0.001).
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Table 5. Heavy metal contents in the rhizoma herbal medicines

(unit : mg/kg)
Herbal Import Domestic
medicine
Koreanane e PD As cd Hg ot Pb As cd Hg
. 5 0.46£0.29"  0.23+0.15  0.028:0.000 0.002¢0.001 . . . .
e (0.25~0.67)? (0.13~0.34) (0.027~0.028) (0.001~0.002)
0.090.06  0.10£0.01  0.226+0.047  0.002:0.000
A7)
e I 021 041 0243 0.018 2 (0.05~0.19) (0.09~0.11) (0.193~0.259) (0.002~0.003)
A AT 1 0.20 0.21 0.033 0.007 - - - - -
R 1 0.08 0.34 2.264 0.020 - - - - -
T3 1 0.09 0.24 0.019 0.011 - - - - -
o 3 1 0.17 0.18 0.040 0.000 1 0.16 0.29 0.042 0.015

0.20+0.09  0.20£0.01  0.002+0.001  0.002+0.001

1L — - - - -

- 20 013~020 (0200 (0.001~0.003) (0.001~0.003)

w5 1 1.33 1.24 0.319 0,039 - - - - -
e ;062057 012008 056:038 0003:0.003 |, L11:048 015:016 0.498:0.103 00040003
= (0.14~1.24) (0.06~0.21) (0.262~0.900) (0.000~0.006) (0.69~1.64) (0.05~0.40) (0.381~0.604) (0.001~0.007)
H] ]| 1 0.01 0.43 0.026 0.002 - - - - -

021021 0.5640.27 0.049:40.018 0.013£0.010

A} ok

=4 Looon 0.15 0120 0.008 9 (ND~0.66) (0.09~0.95) (0.031~0.092) (0.002~0.038)
o 054:0.31 L5186 0.099:0.064  0.010:0.005

253 DA, Ael80 - U.0BE. 1020,

SEE D (97~1.0) (0.06~43 (0.059~0173) (0.006~0.018 | 020 0.19 0.043 0.019

e o 02015 015009 004:006 0009:0.007 ) ) ) )

(e}

(0.06~0.5) (0.06~0.36) (0.031~0.080) (0.002~0.023)
sqa g 009:006 0.14:004 00310011 0.002:0.001 i i i i
e (0.03~0.14) (0.10~0.16) (0.019~0.041) (0.001~0.003)

0.26:0.01  0.350.17 0.125+0.035 0.023+0.010

A 4 (015039 (0.2~0.54) (0.091~0.160) (0.012~0.031) B B B B

. s 074097 020025 0379:0.324  0.004:0.002 ) ) . )

o= (ND~2.39)  (0.06~0.57) (0.095~0.761) (0.002~0.008)

A - B ) ) ) op (0156013 0.270.28  0.146:0.070  0.004:0.002

= (ND~0.46) (0.06~1.11) (0.046~0.342) (0.001~0.008)

94 , 011009 014:0.06  0.246:0.018 0.006:0.008 . ) ) )

= (0.03~0.20) (0.05~0.18) (0.221~0.264) (0.001~0.018)

v} 1 0.23 0.14 0.082 0.013 1 0.23 0.05 0.091 0.009

_ ~ B ) ) ) o 0112020 0.16:0.04 0.296:0.163  0.004£0.008
(ND~0.79) (0.10~0.24) (0.025~0.040) (0.001~0.007)

Ene - B ) ) ) o 0.20:0.08 0.30:0.02  0.030:0.007 0.009:0.044

B (0.15~0.31) (0.28~0.31) (0.093~0.773) (0.002~0.033)

- g 018:015  0.20:0.11 0.208:0.115 0.001:0.001 oo 0.14:0.18 0.32¢0.17 0.191:0.115  0.003:0.004

e (0.10~0.40) (0.10~0.34) (0.112~0.358) (0.000~0.002) (ND~0.87) (0.11~0.78) (0.038~0.493) (0.000~0.019)

e o 2006112 0.23:0.00 07710212 0.01580.011 ) ) ) )

= (0.61~3.88) (0.09~0.37) (0.535~1.297) (0.001~0.018)

84 ~ B ) ) ) g 018013 0.07:0.03 0.075:0.029  0.006:0.002
(0.10~0.33) (0.05~0.10) (0.041~0.093) (0.004~0.008)

Total 59 88

Mean 0.39 0.35 0.281 0.010 0.52 0.24 0.155 0.009

U Mean + standard deviation.
? Detection range.
9 Not Detected(<0.001).
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Table 6. Heavy metal contents in the tuber herbal medicines (unit : mg/kg)

Herbal Import Domestic

medicine No. of No. of
Koreanrame Samgle PP As cd Hg Sl Pb As cd Hg

B} 0.120.09"  0.14+0.07  0.1110.030  0.006+0.003

ul L5 SLE A : : : :
e ! 0.32 106 0.108 0.009 19 (0.01~0.28)” (0.05~0.36) (0.068~0.192) (0.000~0.014)
el g 1245117 036:0.36 0354:0.121 0012:0.009 o 0.010.01  0.04:0.01  0.1460.032  0.0030.002
v (0.36~2.57) (0.11~0.74) (0.230~0.472) (0.004~0.022) (0.01~0.02) (0.03~0.05) (0.116~0.179) (0.000~0.004)
wng ) . ) . o 0096006  0.10:0.01 0.226:0.047  0.00240.000
o (0.05~0.13) (0.09~0.11) (0.193~0.2590) (0.002~0.003)
Ams g 161230 049:0.54 0.116:0.104 001480011 ) ) ) )
v (0.06~4.25) (0.13~1.11) (0.042~0.235) (0.006~0.026)
asa o 040025 024007 01470055 0.007:0.00 ) ) ) )
v (0.23~0.58) (0.19~0.29) (0.108~0.186) (0.007~0.008)

Total 9 24

Mean 0.89 0.54 0.181 0.011 0.15 0.18 0.097 0.009

U Mean * standard deviation.
? Detection range.

Table 7. Heavy metal contents in the cortex, ramulus and rubrum herbal medicines
(unit : mg/kg)

Herbal Import Domestic
medicine No. of No. of
Koreanname saple PP As cd Hg sope Pb As cd Hg
A5 13 0470417 006004 0282:0072 001320008 ) ) ) i
(ND~1.24)? (0.01~0.13) (0.117~0.388) (0.001~0.028)
- 0.42:0.38 0.08:0.04 0.103:0.015 0.015£0.014
e ! 8.61 0.38 0.348 0.010 2 (0.15~0.69) (0.06~0.11) (0.092~0.114) (0.005~0.024)
esbw gy LMLOL 0294019 0169:0.068 0.02:0.000 055024 0.07:003 0.252:0.118 0.010+0.004
- (ND~3.42) (0.03~0.63) (0.039~0.319) (0.002~0.003) (0.32~0.86) (0.04~0.12) (0.135~0.406) (0.006~0.015)
0.31:0.23 0.23:0.05 0.023:0.006 0.0100.011
O 1) 3] : : : : : : : :
e 0.5 0.49 0.032 0.010 3 (0.08~0.55) (0.19~0.28) (0.016~0.028) (0.002~0.022)
sms g 006007 0726138 0047:0.010  0.0040.001 i i i i i
° (ND~0.17) (0.02~2.79) (0.041~0.062) (0.003~0.005)
S g 781025 072072 00470358 00040.001 ) ) ) i
¢ (1.07~19.65) (0.09~1.34) (0.013~0.652) (0.006~0.019)
. 4 546522 017012 0109:0080 001260.009 ) ) ) i
A (0.08~16.62) (0.06~0.45) (0.007~0.218) (0.000~0.025)
+ + + +
A7 g 515208 017007 0T60:0982 0023:0005 ) ) ) i

(2.04~7.89) (0.08~0.33) (0.350~3.562) (0.016~0.033)
37173 - - - - - 1 0.02 0.07 0.062 0.012
0.03:0.03  0.0:0.02  0.005+0.002 0.000

g 3 - - - - -
(ND~0.05) (0.01~0.04) (0.003~0.007)  (0.000)
e - ) ) ) ) o 005001 0.03:0.04 0.0140.007 0.0040.001
(0.05~0.06) (ND~0.06) (0.010~0.019) (0.004~0.005)
Total 62 12
Mean 3.26 0.33 0.200 0.010 0.27 0.10 0.091 0.010

U Mean * standard deviation.
? Detection range.
¥ Not Detected(<0.001).
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Table 8. Heavy metal contents in the flos herbal medicines

(unit : mg/kg)

Herbal Import Domestic

medicine
K No. of No. of

orean name saznpole Pb As Cd Hg Sa?ﬂpole Pb As cd Hg
a 6 1.80£1.98"  0.74#0.82  0.140+0.042  0.0160.015 9 0.16¢0.13  0.05+0.02  0.230£0.020  0.007+0.007
‘j (0.25~5.05? (0.03~1.88) (0.096~0.209) (0.006~0.037) (0.07~0.26) (0.04~0.07) (0.215~0.244) (0.003~0.012)
N 0.270.20  0.32+0.14  0.045%0.005  0.002+0.002
aEs 2 - - - -

(0.13~0.41) (0.22~0.42) (0.042~0.048 (0.000~0.003)

Zeo3 5 7.10t1.63  0.91£0.86  0.2230.199  0.048+0.034
i (0.29~25.20) (0.08~1.99) (0.056~0.528) (0.013~0.095)

2l0] 1 0.05 0.16 0.065 0.017 - - - -
P g 15812069 277:396  0.078:0.045 0.043:0.067 ) ) ) )
(0.01~51.80) (0.17~11.89) (0.034~0.166) (0.004~0.207)
Total 23 2
Mean 5.01 0.98 0.110 0.025 0.16 0.05 0.230 0.007

Y Mean * standard deviation.
? Detection range.

Table 9. Heavy metal contents in the pericarpium herbal medicines
(unit : mg/kg)

Herbal Import Domestic
medicine

oreanname 5 0 ppy As cd He ot Pb As cd He
as - ) ) ) pp 01760307 0.08:0.02  0.034:0.013  0.002¢0.002

(0.01~1.0M? (0.01~0.07) (0.0135~0.061) (0.000~0.007)

33 10 0.30+0.15  0.14+0.07  0.026x0.013  0.004+0.001 9 0.65t0.59  0.06£0.05  0.020+0.009  0.004+0.001
(0.01~0.53) (0.05~0.24) (0.015~0.058) (0.002~0.006) (0.24~1.07) (0.03~0.09) (0.014~0.027) (0.003~0.005)

Total 10 13

Mean 0.30 0.14 0.026 0.004 0.41 0.04 0.027 0.003

U Mean + standard deviation.
? Detection range.
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Table 10. Heavy metal contents in the herba and folium herbal medicines
(unit : mg/kg)

Herbal Import Domestic
medicine
No. of No. of
Korean name Sa(;npole Pb As Cd Hg Sa(;ﬂp?e Pb As Cd Hg

1 0.73 0.08 0.025 0.014 1 0.44 0.16 0.106 0.006
0.71+0.51"  0.11#0.031  0.027£0.008  0.020+0.013

g8

Booof

o
(a3

|

I

|

|

I

ee (0.42~1.62)? (0.08~0.16) (0.017~0.037) (0.012~0.042)
B 1 0.39 0.69 0.313 0.046 - - - - -
A= - - - - - 1 0.29 0.14 0.217 0.014
gze B B B B o 081:0.26 0.11:0.07 0.076:0.054  0.029:0.009
R (0.63~0.99) (0.06~0.16) (0.038~0.114) (0.023~0.036)
ulH 2 1 0.51 0.27 0.073 0.062 - - - - -
w8 o 0386015  013:0.04 0079:0.024 0.016:0.002 ) ) ) )
© (0.24~0.59) (0.08~0.18) (0.046~0.109) (0.013~0.018)
=7 1 0.67 0.24 0.109 0.014 - - - - -
urap B ) ) ) . s 016:0.16  0.08:0.08  0.023:0.008 0.0110.001
h (0.03~0.35) (0.04~0.11) (0.012~0.034) (0.009~0.012)
WA ] 0.94 0.32 0.174 0.009 - - - - -
W - - - - - 1 0.33 0.13 0.088 0.007
L 1 0.30 5.22 0.155 0.036 - - - - -
o] ~ ) ) ) ) o L2:0.20 019:0.00 0.444:0.143  0.013:0.006
h (1.13~1.41) (0.18~0.19) (0.342~0.545) (0.008~0.017)
oAz 1 0.25 0.04 0.039 0.031 - - - - -
. 0.72+0.62  0.28+0.12 0.418+0.244

olr= - - - - - . . : . . :

deRd 2 (0.28~1.16) (0.20~0.35) (0.245~0.590) 0.018
FFE 1 0.46 0.27 0.030 0.003 - - - - -
A | 1.79 0.42 0.343 0.028 - - - - -
olw s ) ) ) ) g 0.05:0.06  0.09:0.02  0.049:0.017 0.0140.004
e (0.01~0.09) (0.07~0.11) (0.037~0.061) (0.011~0.017)
As - ) ) ) ) (7 048:0.66 0.13:0.12 046160236  0.014:0.005
i (0.09~2.16) (0.03~0.39) (0.193~0.940) (0.009~0.023)
Ardd T 208£1.02  0.77:0.43  0.149:0.088 0.022¢0.011  18542.07 0.23:0.11 0.059:0.051 0.019:0.006
- (0.94~3.22) (0.02~1.36) (0.051~0.208) (0.000~0.034) (0.38~3.31) (0.15~0.30) (0.023~0.096) (0.014~0.023)
= 1.11#0.80  2.70¢1.92  0.258£0.035  0.020£0.007

L 3Lo]
FEC 3 (028~180) (057~428) (0.235~0.299) (0.014~002) OB 0.7 0.1 0.011
Eiacs E - - - - 1 0.18 0.18 0.29 0.000
G - - - - - 1 0.14 0.58 0.045 0.011
54 o 145079 0.26:0.12 0244:0.104 0.019:0.014 ) ) ) )

v (0.89~2.01) (0.18~0.34) (0.170~0.317) (0.010~0.029)
] 744 1 6.30 1.29 0.744 0.053 - - - - -
ol - ) ) ) ) o 012:60.08 0.06:0.08 0.015¢0.001 ~0.0270.002
° (0.07~0.17) (0.04~0.08) (0.014~0.016) (0.025~0.028)
Au4 1 0.05 0.09 0.011 0.020 - - - - -
Total 33 35

Mean 1.13 0.81 0.173 0.026 0.52 0.18 0.167 0.014

U Mean * standard deviation.
? Detection range.
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4 4), 9°%0.874), %‘%"(0.366) 4E
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Table 11. Heavy metal contents in the fructus herbal medicines

(unit : mg/kg)

Herbal Import Domestic
K;?fime oot Ph As cd He oo Pb As cd He
o 5 0.14i0.18“2) 0.06£0.03  0.010:0.002  0.004+0.004 ) ) ) .
(ND~0.35) (0.04~0.09) (0.008~0.012) (0.001~0.009)
2o - ) ) ) ) o 0.08:0.14  0.06:0.17 0.010:0.084  0.004:0.005
(ND~0.47) (ND~0.58) (0.012~0.374) (0.012~0.374)
=92 1 0.01 0.14 0.085 0.009 - - - - -
+ - - - - - 1 0.22 0.04 0.021 0.002
o} - B B ) ) g 0112023 0.02¢0.01 0.0240.014  0.0010.002
(ND3)~0.56) (0.02~0.03) (0.007~0.040) (ND~0.004)
=y ~ B B ) ) g  0.90:211 0.05:0.02 0.036:0.013  0.0040.002
B (ND~6.44) (0.02~0.06) (0.020~0.057) (0.001~0.007)
wEa g 0.06£0.04 0.16:0.12 0.085£0.051  0.023:0.025 ) ) ) ) .
(ND~0.28) (0.03~0.29) (0.005~0.142) (0.001~0.063)
1.03£1.36  0.2720.18  0.104£0.029  0.010£0.004
AT (001-4.04) (0.11~0.60) (0.074-0.138) (0.006~0.018) | ND 0.03 0.09 0.002
0.06:0.01  0.03£0.01 0.017£0.011  0.005£0.001
A ! 0.65 0.2 0.029 0.010 2 (0.05~0.06) (0.03~0.04) (0.009~0.025) (0.004~0.006)
AP B B ) ) 5 0206022 0.06:0.06 0.0080.002  0.006:0.004
v (0.03~0.57) (0.01~0.15) (0.005~0.012) (0.001~0.009)
Ak x 1 0.70 0.18 0.030 0.012 1 0.04 0.03 0.007 0.204
AR 1 0.67 0.68 0.075 0.047 - - - - -
g 1 0.18 0.19 0.066 0.006 - - - - -
i o 264265 1245150 0.107:0.075  0.006:0.006 ) ) ) ) )
(0.77~4.52) (0.18~2.30) (0.054~0.160) (0.002~0.010)
oua 4 0.74:0.91  0.62:0.97  0.030£0.021  0.0080.009 5 045:0.76 0.10:0.09 0.050:0.070  0.0040.007
(0.09~2.09) (0.08~2.08) (0.010~0.059) (0.000~0.017) (ND~1.79) (0.01~0.22) (0.005~0.174) (0.000~0.016)
14 1 0.32 0.27 0.016 0.016 - - - - -
A2 ¢ 010:0.12 016:012 0.021:0.024  0.023:0.0% ) ) ) )
(ND~0.28) (0.03~0.29) (0.001~0.067) (0.001~0.063)
AFA 1 0.57 0.49 0.124 0.003 1 0.57 0.49 0.124 0.003
0.17:0.08  0.22¢0.32  0.011x0.010  0.006£0.006
A4 Lo 0.21 0.0 0.006 3 (0.11~0.26) (0.03~0.59) (0.006~0.023) (0.002~0.013)
Az 1 0.05 0.04 0.087 0.001 - - - - -
oz 1 0.31 0.08 0.027 0.001 - - - - -
Aax g 00%008 0.04£0.00  0.080:0.015  0.003+0.001 ) ) ) )
(0.03~0.15)  (0.04)  (0.069~0.090) (0.003~0.004)
=3 1 0.16 0.03 0.098 0.005 - - - - -
24 g 041038 017:007 0.092:0.022 0.014:0.004 o, 013:014  0.07:0.04 0.020:0.009  0.009:0.002
(0.02~0.76) (0.09~0.23) (0.067~0.108) (0.009~0.017) (0.03~0.23) (0.04~0.10) (0.013~0.026) (0.007~0.010)
22138 | 0.2 0.3 0.048 0.024 - - - - -
- 0.16£0.13  0.04£0.00 0.137£0.011  0.0050.001
A1 D 0.16 0.069 0.000 2 (0.07~0.25) (0.03~0.04) (0.129~0.145) (0.004~0.005)
Total 45 50
Mean 0.46 0.28 0.064 0.010 0.21 0.06 0.053 0.004

Y Mean * standard deviation.
? Detection range.
9 Not Detected(=<0.001).
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Table 12. Heavy metal contents in the semen herbal medicines
(unit : mg/kg)

Herbal Import Domestic

medicine "y, No. of
Korean name Sa(;npole Pb As Cd Hg Sa(;ﬂp?e Pb As Cd Hg
N AL 1 0.02 0.16 0.100 0.001 - - - - -
e - - - - - 1 ND 0.01 0.026 0.000

0.0420.07"  0.182#0.11 0.017£0.009 ~ 0.011%0.006

Ao ) — - - - —
He 3 (ND~0.12? (0.12~0.29) (0.007~0.025) (0.005~0.017)
Aoz 1 0.16 0.19 0.005 0.001 - - - - -
Ama g 00l 0.16:0.08  0.020:0.013 0.001:0.001  0.1820.25 0.040.02 0.063:0.028  0.002¢0.002
=° (0.11~0.32) (0.11~0.26) (0.011~0.035) (0.001~0.002) (0.04~0.46) (0.01~0.04) (0.036~0.092) (0.001~0.004)
e 4 0.09:009  0.07:0.04 001450005 001260018 ) ) ) )
=T (0.01~0.21) (0.03~0.12) (0.006~0.017) (0.001~0.038)
qE 4 0.18:0.82  033:0.23 0.83:0.04 0.002:0.001 . 0.0520.01 0.10:0.06 0.065:0.081 0.007:0.003
- (ND~0.62) (0.12~0.65) (0.335~0.424) (0.001~0.003) (0.04~0.06) (0.06~0.14) (0.043~0.087) (0.005~0.010)
o g 004003 010:0.21 0022:0.016 000260001 . ) ) .
v (ND~0.09) (0.02~0.63) (0.011~0.062) (0.000~0.005)
) 2} 1 0.00 0.04 0.001 0.003 - - - - -
. 4 Q20011 016:0.07 0.090:0.012 0.010:0.002  _ . ) ) .
(0.10~0.31) (0.09~0.23) (0.080~0.107) (0.008~0.012)
WAE ] 0.03 0.01 0.017 0.001 - - - - -
BZ3 1 0.32 0.05 0.022 0.001 - - - - -
wap g 012013 000007 0.0490.050  0.008+0.008 ) ) ) )
e (ND~0.37) (0.02~0.21) (0.012~0.168) (0.001~0.021)
o 4 Q05011 0.05:0.04  0.009:0.005 0.004:0.007 . ) ) .
v (ND~0.21)  (0.03~0.11) (0.003~0.016) (0.000~0.015)
75 s 005:0.05  0.05:0.06 0.009:0.025 0.0040.002 . ) ) .
o (0.01~0.07) (0.03~0.17) (0.102~0.161) (0.002~0.008)
A1 ND 0.20 0.072 0.042 - - - - -
oo o 006:0.07 001000 0.065:0.001 0.003:0.000 . ) ) .
o (0.01~0.10) (ND~0.01) (0.065~0.066) (0.003~0.004)
0.0240.00  0.009:0.006  0.002:0.002
ololo — _ _ _ —
eld 3 N9 V09 (0.004~0.016) (0.000~0.004)
A1 0.10 0.33 0.051 0.004 - - - - -
AA7 4 0.16£0.07  0.13:0.03 0.235+0.08 0.002£0.002 . ) ) .
b (0.06~0.21) (0.10~0.17) (0.159~0.317) (0.000~0.004)
amo g 00015 017:005 0028:0.02 000260002 ) ) ) )
=T (ND~0.16)  (0.03~0.10) (0.012~0.044) (0.001~0.004)
EARRE 1 0.01 0.15 0.039 0.029 - - - - -
a0 g 033:044  0.06:0.04 0018:0.01 0.0030.004 ) ) ) )
e (0.06~0.84) (0.03~0.10) (0.008~0.030) (0.000~0.007)
5 - - - - - 1 ND 0.02 0.033 0.003
Total 62 10
Mean 0.10 0.12 0.060 0.007 0.04 0.04 0.039 0.003

Y Mean * standard deviation.
? Detection range.
9 Not Detected(=<0.001).
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Table 13. Heavy metal contents in the other herbal medicines

(unit : mg/kg)

Herbal Import Domestic
medicine
Koreenmame g PD As cd He oo Pb As cd Hg
[ ~ ) ) ) ) 16 0.8040.48"  0.390.24  0.020+0.013  0.010+0.009
e (0.02~1.78)% (0.05~0.79) (0.007~0.056) (0.003~0.041)
o 13 046:0.63 010:008 0.022:¢0.018 0.008:0.007 . 0452076 0.14:0.26 00170026 0.006:0.001
e (0.03~2.01) (0.04~0.32) (ND~0.048) (0.002~0.027) (ND~1.79) (0.01~0.60) (ND~0.063) (0.005~0.007)
R - ) ) ) . o 0126002 0.03:0.01 0.013:0.000 0.014:0.002
o (0.10~0.13) (0.03~0.04) (0.012~0.013) (0.012~0.016)
Az g 013:0.14 0.07:005 0.054:0.024 0.00:0.009 ) ) ) )
s (ND~0.361) (0.02~0.13) (0.033~0.101) (ND~0.027)
oo o 0.00:0.00 0.15:0.05 0.020£0.001  0.04420.000 . ) ) .
o= (0.00)  (0.12~0.19) (0.019~0.020) (0.044~0.045)
1994312 0.14£0.12 0.251#0.139  0.01720.017
o)l %=
s L0 0% 0.139 00014 () 51~6.64) (0.07~0.30) (0.151~0.449) (0.008~0.042)
4% g 096:0.58 050:0.16 0.646:0.463 0.088:0.046 ) ) ) )
° (0.43~2.05) (0.32~0.73) (0.209~1.550) (0.018~0.132)
0.21+1.06  0.10:0.20 0.1440.136  0.015:0.019
gl = . . N N N N N N
= 3 (0.19~0.26) (0.08~0.13) (0.002~0.244) (0.011~0.018)  © 0.02 002 0.246 0.005
A5 - - - - - 1 0.13 0.02 0.064 0.012
ZT% 1 1.24 0.13 0.225 0.013 - - - - -
2% - - - - - 1 1.78 0.41 0.319 0.043
1.800.52  0.39:0.12  0.120£0.022  0.0410.017
3]
37 3 (1.40~2.39) (0.31~0.54) (0.095~0.136) (0.022~0.053) . 0.50 0.10 0.173 0.001
A5 1 24.77 2.59 0.046 1.076 - - - - -
ot o 453312 132:0.71 0.053:0.008 0.006:0.008 ) ) ) )
= (2.32~6.73) (0.82~1.83) (0.047~0.058) (0.004~0.008)
A=) - ) ) ) . o 001000 0.01£0.00 0.042:0.020  0.003:0.001
B (ND~0.0D)  (0.01)  (0.028~0.056) (0.002~0.004)
of T - - - - - 1 0.92 0.04 0.058 0.017
oM Er - - - - - 1 ND3) 0.02 0.041 0.008
fe] - - - - - 1 ND 0.01 0.033 0.007
A5 - - - - - 1 ND 0.01 0.007 0.003
ez} - - - - - 1 0.06 0.32 0.004 0.163
IEE - - - - - 1 0.10 0.08 0.156 0.006
23 1 0.43 0.56 0.010 0.001 - - - - -
Total 41 39
Mean 3.17 0.57 0.028 0.020 0.45 0.12 0.096 0.021

Y Mean * standard deviation.
? Detection range.
9 Not Detected(=<0.001).
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Table 14. Herbal medicines exceeded regulation level of Cd

Percentage of

mii?ﬂe Latin name Part  No. of .sample Origin Detection range
Korean name used sample violatived (mg/kg)
(%)

AT Osterici Koreani Radix radix  1/10* 10 Korea 0.390
AA] Cinnamomi Ramulus ramulus 10/11 91 Vietnam 3, China 7 0.350~0.570
A Angelicae Gigantis Radix radix 1/4 25 Korea 0.520
=32 Drynariae Rhizoma rhizoma 1 100 China 2.264
A9 FEuonymi Lignum Suberaatum other 1 100 China 1.076
w23 Lonicerae Flos flos 1/5 20 China 0.528
W52 Raphani Semen semen  2/6 33 China 0.414~0.424
Ll Pinelliae Tuber tuber 2/6 33 North Korea, China  0.360~0.472
S Atractylodis Rhizoma Alba  rhizoma  4/7 57 Korea 3, China 0.444~0.900
At Adenophorae Radix radix ~ 1/4 25 China 1.044
A4l Asiasari Radix radix 3/3 100 China 0.524~1.030
e Dipsaci Radix radix ~ 2/8 25 China 0.426~0.853
g Artemisiae Argyi Herba herba  1/2 50 Korea 0.545
29 Linderae Radix radix ~ 4/4 100 China 0.732~1.000
SEF3 Melandrii Herba herba  1/2 50 Korea 0.590
Ea Curcumae longae Radix radix ~ 1/2 50 Myanmar 2.026
15 Lonicerae Caulis other  1/5 20 Korea 0.449
Q1%x1%  Artemisiae Capillaris Herba  herba  5/11 46 Korea 0.380~0.940
A9 Polyporus other  4/6 67 China 0.520~1.550
& Atractylodis Rhizoma rhizoma 2/5 40 North Korea, China  0.701~0.761
A} Alismatis Rhizoma rhizoma 2/21 10 Korea 0.544~0.773
&2k Cyperi Rhizoma rhizoma 1/27 4 Korea 0.493
] Coptidis Rhizoma rhizoma 10/10 100 China 0.535~1.297
3 Phellodendri Cortex cotex 1/3 33 China 0.652

* No. of sample exceeded its criteria / Total No.

of sample analyzed.
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£ ol &3 dHY FAEA R A § T F0 26) T735(0.24) 7F =Sk
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(0.167), 75(0.155), 7(0.108) = D}E

1 AZEFRAS o830l 77 H5ge ) HE 9l S P, Sl £
90.8%, W4 100.5%, V=& 97.3%, T+ AR - A2FH7F 0.026, 0.014mg/kg—i 7}%}

96.1%Act. E=o} 73] ouigith

Table 15. Herbal medicines exceeded regulation level of Pb

Percentage of
Herbal

nedicine Latin name Part  No. of .sample Origin Detection range
Korean name used  sample  violatived (mg/kg)
(%)

A A Cinnamomi Ramulus ramulus  2/11% 18 Vietnam 1, China 1~ 6.52~7.83
#A7%%- Euonymi Lignum Suberaatum other 1/1 100 China 24.77
w23} Lonicerae Flos flos 2/5 40 China 8.15~25.20
T Eucommiae Cortex cotex 1/3 33 China 8.61
1% Clematidis Radix radix 1/1 100 China 11.15
%3t Carthami Flos flos 4/9 44 China 11.59~51.80
gl Phellodendri Cortex cotex 1/3 33 China 19.65
SFH Magnoliae Cortex cotex  4/14 29 China 9.59~16.62
* No. of sample exceeded its criteria / Total No. of sample analyzed.

Table 16. Herbal medicines exceeded regulation level of As

el Percentage
Hel..a . Part No. of of sample . Detection range
medicine Latin name . . Origin
Korean name used sample violatived (me/ke)
(%)
27 Platycodi Radix radix 1/11* 9 Korea 5.85
EHx Spirodelae Herba herba 1/1 100 China 5.22
&3} Carthami Flos flos 2/9 22 China 6.48~11.89

* No. of sample exceeded its criteria / Total No. of sample analyzed.
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