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The Heavy Metal Contents in Cuitivated Herbal Medicines
and Their Soils at North Gyeongbuk Area
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Manuscript received 30 November, 2004, accepted 24 December, 2004)

The concentration of heavy metal were studied for the estimation of quality in herbal medicines which is
Bupleuri Radix, Paeoniae Radix, Dioscoreae Rhizoma and Astragali Radix in products of north Gyeongbuk area.
And we collected soils from several area in Gyeongbuk, and determined heavy metal concentration of soils by
ICP. We compared with herbal medicines in products of Gyeongbuk and their soils. For the heavy metals
contents of Gyeongbuk area, in Gong Jung Ri, represented the higher level, it may be due to a near the road.
The Cd contents in soil was not a wide difference. For the As and Pb contents in soil, Song Sa Ri (Bupleuri
Radix) represented the higher level (0.68mg/kg, 1523mg/kg).

Heavy metal contents in cultured herbal medicines and their soils did not give reproducible results. But the
degree of correlation between a few heavy metal contents of Dioscoreae Rhizoma and their soil showed the

good transfer from the soil.

Key Words : Heavy metal, Herbal medicines, Soils, Gyeongbuk area
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Table 1. Sampling sites of soil

Spectrometer (ICP-IRIS, Thermo Jarrell Ash)Z
=339

2.22. AMEFA Y BY

TAT BYHE EYAEE 106ToAA a4 A
2% % 10ge 250m¢ AAEekaze] P Fste] 01
N-HCI& ¥ 50més 7hat A2olA 143 45 3
B F oisio] 1 ode AEgEdeE A,

EFAES EAQE &AEI] 2 AHE Table 2
of eRRAT

31 @k 2FY 3% 5%
A% BRA0|N g A3, 2ok Aot @

#7) 458 EHPey HT vEE, £ 003
~0.04mg/kg, 7I=H 0 mg/kg, ZE 0.07~0.13mg/
kg, 72 0.09~159mg/kg, Y& 0.04~0.30mg/kg, 2
1.23~24.12mg/kg, %7} 0.11~3.13mg/kg, °Fd 1.9
~6.83mg/kg, & Omg/kg, Hl4 Omg/kgo] AEHU

T3 dg FFYE $F5Y FEE c 39 Y
ien FeA He nisp Zo] Az ALt
Mno] 3.13mg/kg e U] Z£3lo] AAHo 2 TE 3o}
A Fa4 s vsty Eduh

ANz A% Fert 7H £ FAE veEon,
24.12mg/kg o2 tHE gokxe] Hx Hu A
=L Z+e Holu Mgk 7682mg/kgl® ThE &
okAfoll Hlate] Eoton Cro A¢E & kA
o wsl thx EA AZHUh FHeF A$ AA)
FFE ol tE SR i GAY Hi
Aol 7hAE & Yelden ol AHiA EUF

Description Sampling Sites Ngr;llll)]%rleof Remark
Cultivated Soil of Paeoniae Radix | (site ) 3 At a distance of 1km from the road
(siteT) 3 )
soil Cultivated Soil of Dioscoreae Rhizoma | (sitelll) 3 At a %zzzczcﬁeoéﬁszzdmai};: road/
(sitelV) 3
Cultivated Soil of Astragali Radix | (siteV) 3 At a distance of 2km from the road
Cultivated Soil of Bupleuri Radix | (siteVI) 3 At a distance of 2km from the road
site I © Togat, Wonlim-Ri Namsun-Myun, Andong-Si, Gyeongbuk

sitell
sitelll
sitelV
site V
site VI
¥ Sasin-Ri I,0,Il - devide by road and river

3 Nurupsil I ,II - Nurupsil near the other side area

:Sasin-Ri 1, Nokjun-Myun, Andong-Si, Gyeongbuk
: Sasin-Ri 11, Nokjun-Myun, Andong-Si, Gyeongbuk
: Sasin-Ri [, Nokjun-Myun, Andong-Si, Gyeongbuk
> Nurupsil I, Songsa-Ri, Gilan-Myun, Andong-Si, Gyeongbuk
> Nurupsil ITI, Songsa-Ri, Gilan-Myun, Andong-Si, Gyeongbuk
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Table 2. Physico-chemical properties of the soil

o
ol
o2
Y
o,

Cultivated Soli Soil Structure Clay (%) Silt (%) Sand (%)
Cultivated Soil of Astragali Radix
(Nurupsil I, Songsa, Gilan, Andong, Gyeongbuk) L 24'§5 2433 5L.02
Cultivated Soil of Bupleuri Radix
(NurupsillI, Songsa, Gilan, Andong, Gyeongbuk) SIC 2606 3030 4364
Cultivated Soil of Paeoniae Radix
(Togat, Wonlim, Namsun, Andong, Gyeongbuk) SIC 257 3692 3351
Cultivated Soil of Dioscoreae Rhizoma
(Sasin I, Nokjun, Andong, Gyeongbuk) SCL 1759 878 7364
Cultivated Soil of Dioscoreae Rhizoma
(SasinIl, Nokjun, Andong, Gyeongbuk) SCL 16.98 813 7488
Cultivated Soil of Dioscoreae Rhizoma
(Sasinlll, Nokjun, Andong, Gyeongbuk) SCL 178 845 7426
Table 3. Heavy metal contents in Gyeongbuk products (unit : mg/kg)
Metal
P@\ Cr Cu Fe Mg Cd Mn As Zn Pb Hg
Medicines
Bupleuri Radix 013 0.37 24.12 76.82 - 3.13 - 2.64 - 0.04
Paeoniae Radix 0.07 0.11 2.43 34.29 - 071 - 197 - 0.04
Dioscoreae Rhizoma 0.07 0.09 1.23 31.10 - 0.81 - 2.29 - 0.04
Astragali Radix 0.11 0.32 1.85 65.56 - 1.10 - 1.95 - 0.03
9 FF& o] v AAAA Hd ve X2 2 EZRvE FAAME 220ppmoln ¢HEA I
NE =it A" A e 4 AR M= 236ppmT 1.21

Table 49 e

ppm E T A A9 Ao A= 08lppme.
2 1% s
Selte #74 nad A9Y A 2z s

Ack. AMA EFB $IH FFL AHuE F3 o
L oEfd ud pe Aol wE @ 4 g, STUE ANE AT ¢S e el 2909
- = o=E =2

WEAH FF45 AujAd B F2E v ZZo] 125ppmel™ AEA G ZAIYAAEY E
B9 Cadmium(Cd)9 A% &7 Auixel AE < ke Cuol o3 A= Qe Aoz wumch

A AgE FAME =FAdAE i 24 Y
pou AMAoZ 28y 2] ohUn K
& Eoko] ZAMA Cd =S 0.06(0.01~0.7)ppm
& Yehdos Bnggon] 92 % g 279
Cd &3& 028~05ppme® Zusx 9ot $¢
et Hdxde EYFY Cd AF e
HT 0.14400.02~1.09ppmez 2i® u¥ 9o
mebA 7] ezl AR Al AdH £Alg
LEAY EdYA CdY s Hi R ol oy
Fig. 1¢ gk Auiz] EXdE CdY 5T& =43
A}

Cu 3FS Fig. 2001A % o] A B AL
W oFalg] =54 g 3] AR M= 1.5
ppmoZ Hta 7L 299 AT AuiR| A E
1.06ppmei 1, 2tk A 2Z=|Q ¢HEAl FAH 4

Fig. 33 #Zomn, agoA BE w9l o] A%
AuA Q1 kAl AdH FALE] =FA9 EYA
1523ppm o 2 714 Edon thgol &7 Anix|]
FAR Gl AGH FAE =§49 HE AFA
E%e] o] 3tk

716} A=l 2k QA A AFA FAHE A
Eztvlgol A 1.02ppm, e AufAQl =AW A}
g9 9FH A AYdM Z+Zr 0.43ppm, 0.58ppm,
127ppme] A& H U e G n3le s A
AW &g =§54A vhgo] =29 2kmEoR
b &9l HAAAYAE EFIT Ph/t A HE
H AL g2 2¢¥g¥el glv FAer xAHGeE
Z o] Y9 Edo EAN PhEFo & Ao
AtEETH

4] 2 (As)E Fig. 49 EA&H o8 AlS A=

2 g
(R

i
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Table 4. Heavy metal contents in soil (unit : mg/kg)
Sites Elements | Mg | Mn | Fe | Cu | Zn | Pb | Cd | Al | As
(Cﬁluzsstﬁ Ysggnzfsfét;ﬁfh&ﬁ; Gyeongbat | 067 | 1187 | 8022 | 125 | 236 | 692 | 007 | 52886 007
?ﬁg;;ﬁdnéﬁinjsfugf:; iigz;g, Greonghu | 057 | 1263 3575 | 105 | 238 |1523| 0.02 [58413 068
o tgl:tesvjﬁﬁn(’szanfzsfe Ai?iiir)l(g, Gyeongbaly | 108 | 2368 | 6073 | 220 | 220 | 102 | 002 |s0211| 013
?Sui:;afedNi(ﬁ;uﬁf Ef;gg;,eagy}::ﬁﬁi) 050 | 2580 | 8401 | 236 | 586 | 043 | 0,04 |37719| 0.15
- S;a[tledeSO(lfjluf Eﬁ;ﬁ;ﬁgﬁ;ﬁ . 032 | 1717 |10611| 081 | 246 | 058 | 000 |41253| 022
- Sl‘r’laﬂtledNSoz;qu AD;Ojgsgaéyifgﬁ . 045 | 2231 | 7525 | 121 | 375 | 127 | 000 |537.39| 033

0.08

Cd Contents (mg/kg)

Pasonias Dioscoreae Dioscorsae Dioscoreae
Radix Rhizoma (1} Rhizomsa (i) Rhizoma(m)

Astragali Bupleuri
Radix Radix

Cultivated Soils

Fig. 1. Contents of cadmium(Cd) in soil.

Cu Contents (mga/ka)

Pasoniae
Radix

Astraga li
Radix

Dloscoreae Dloscoreae Dloscoreae
Rhizoma( |} Rhizoma(Il) Rhizoma( i)

Cultivated Soils

Bupteuri
Radix

Fig. 2. Contents of copper(Cu) in soil.

<@

Pb Contents (mg/kg)
®

Bupleuri
Radix

Paeoniae
Radix

Astraga li
Radix

Dloscoreae Dloscoreae Dloscoreae
Rhizoma( () Rhizoma( ) Rhizoma( it}

Cultivated Soils

Fig. 3. Contents of lead(Pb) in soil.

A QHEAl A FAL S EgkolA 0.68ppm, 37
Au=] EFel A 0.07ppm, 2ok AulA] EelA] 013
ppm, 22 Ak Aalx] A Ztzt 0.15ppm, 0.22
ppm, 0.33ppmel H& = 3Ach

33 E4F 5% &2 dIAY F

BEAGAA A 77, AF, ZoF
oF ToAMY FEE I Al EFFT F
ol AHB/AE nFsr] Yste] o vl
Table 59 YERUISITh

E¢ F %7HMn) #Fe] 11.87-2868mg/kgo.2
ol ula] A Aui A kA Fo) g7+ 3
071-313 mg/kgl B A YeElyton Ao
= AN zA 2412mg/kgo® THE dekainTh
Edoin 3 o] i 4 vElvtey 37
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FIEES HlAaE EYddA s 3] vasiA g%
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Fig. 4. Contents of arsenic(As) in soil. 4. 4 B
A3 BEAA A £de] NRE A2
S vlwhA FRAE Qe wolA wsieh EgFe] 34 BEE BHSe O EFF
FeS) A% WA A gok AWAZ F FFE BB 2 2PN AN dop 7
7 kol A or mokou Aok AAdAME o FEE FHE vluste Eyth ojnid d4¥g
ool a7 A& E gl R N L
otdde] AFE ek AujA o] EdoA FiH e A BRG] EYFY 55 EE U9
2 tha sgod Aol we gte Uyniigs.  ® A% B¢ % Cdel 32 X B9 2 3
we A5 F7Iek AT QA EFelME i = o7t gldlen Ase BS Al AA Agd F
kAt 124mg/kg, 083mg/kgo = 7ek AFekt 2 Atg]l =gFAHo] oA EdtH0.68mg/ke). Phel B¢
oF EAL U9 Be grom deipes Aeb oA Aok $abd mFdol AYHoz va ¥
AME & gl A2 Lok 9keh(15.23me ke
Table 5. Heavy metal contents in herbal medicines and soil (unit : mg/kg)
Site Mn Fe Cu Zn Pb Cd As
1 11.87 60.22 1.25 2.36 6.92 0.07 0.07
I 12.63 3B.75 1.05 2.38 1523 0.02 0.68
Sol m 28.68 60.73 2.29 2.29 1.02 0.04 0.13
I\ 25,39 84.01 2.36 5.86 0.43 0.04 0.15
v 17.17 105.01 0.81 2.46 0.58 - 0.22
Vi 22.31 7525 121 375 1.27 - 031
Astragali Radix 1.10 1085 0.32 1.9 1.24 - -
Bupleuri Radix 313 24.12 0.37 2.64 0.83 - -
Herbal Paeoniae Radix 071 243 011 197 0.31 - -
Medicines Dioscoreae Rhizoma I 0.81 1.23 0.19 2.29 - - -
Dioscoreae Rhizoma Il 0.69 158 0.21 1.95 - - -
Dioscoreae Rhizomalll 0.85 1.02 0.13 3.26 - - -

: Nurupsil I, Songsa, Gilan, Andong, Kyungbuk (Cultivated Soil of Astragali Radix)
: NurupsilII, Songsa, Gilan, Andong, Kyungbuk (Cultivated Soil of Bupleuri Radix)
: Togat, Wonlin, Namsun, Andong, Kyungbuk (Cultivated Soil of Paeoniae Radix)

: Sasin, Nokjun, Andong, Kyungbu (Cultivated Soil of Dioscoreae Rhizoma I )

: Sasin, Nokjun, Andong, Kyungbu (Cultivated Soil of Dioscoreae Rhizomall)

: Sasin, Nokjun, Andong, Kyungbu (Cultivated Sail of Dioscoreae Rhizomalll)
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