A=A A58 7] A14A(A2E), 185~192, 2005
Journal of the Environmental Sciences

Zegax|od siekxiel T ELEC] SF&5 1| AEEH
J-o| HY-AEF-2dd S
EH?-&"_IEH td HA#Z et -t petelri st ste| g a}
(20044 128 3 H4; 20054 28 15¢ )

The Correlation of Heavy Metal Contents in Herbal
Medicines and Their Soils at North Gyeongbuk Area

Moon-Ki Park, Hyeun-Jeung Lee’, Kwang-Joong Kim' and Young-Soo Moon
Dept of Health Environment, Daegu Haany University, Gyeongsan 712-715, Korea
"Dept. of Oriental Medicine, Daegu Haany University, Gyeongsan 712-715, Korea
(Manuscript received 3 December, 2004, accepted 15 February, 2005)

The concentration of heavy metal were studied for the estimation of quality in herbal medicines which is
Bupleuri Radix, Paconiae Radix, Dioscoreae Rhizoma and Astragali Radix in products of north Gyeongbuk area.
Also, 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. The average levels of

heavy metal of herbal medicines in Gyeongbuk area are as follows :

Mercury is 0.037mg/kg, Chromium is 0.093

me/kg, Nickel is 0.108mg/kg, Copper is 0.475mg/kg, Zinc is 3.14mg/kg, Manganese is 1.52mg/kg, Iron is 7.83mg/
kg, and Cadmium, Lead and Arsenic is not detected. It was very lower in concentrations than those of average

Korea area.

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). Correlation coefficients of

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

E% 18748 AMF 3 en Table 1] EAISAT
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HA ool G 1402 AHHE A 5
~15emE = ZoldA scooperE ¢F 3keR 33l
polyethylene bagel H#ste] uketqich. AH
BdS AR Fo] Ao kA HAHA o 173 F
A N7 F 20mesh A& AH&3td FANER g
T AR 93te F100ge Hste BHE EY
ANBE ALESHATH

22. 4% vy

221 AMEGA T B4

ZA% BME EUAEE 105CoA 9H3] A
Z3 % 10gS 50md AZETGAIY AFsl 0.IN-
HCI& Y 50mS 7psta A2oM 147 48 g
& F ety o JAg AsgRoRT R

222. FFAF FFs& B

FeAF TFE AL AT EMUHol HEs]
A AYSAUA got nF BAHRITH (Environ-
mental Protection Agency : EPA)Y A& wy
A FFAe EAY FrIEC] B AL 13}
o US EPA method 3050BE M ¥sle] A &
gom 1 ¥HL Fig. 1o JERAAH

Ao AH2" o372+ Whatman GF/BE AHg
st A2 BT EFAIGE AEstg BEA
2 Junsei AbolA T3] ] ZF3) A (micropipette)

flo

Soil

Description Sampling Sites Number of Sample Remark
Cultivated Soil of (site 1) 3 At a distance of 1km
Paeoniae Radix from the road
(siteIl) 3 .
Cultivated Soil of : At a distance of 0.5km
: : (sitelll) from the road/ Large
Dioscoreae Rhizoma .
(sitelV) 3 scale cultivated area
Cultivated Soil of (siteV) 3 At a distance of 2km
Astragali Radix from the road
Cultivated Soil of (siteVI) 3 At a distance of Zkm
Bupleuri Radix from the road

site I © Togat, Wonlim-Ri Namsun-Myun, Andong-Si, Gyeongbuk
sitell : Sasin-Ri I, Nokjun—-Myun, Andong-Si, Gyeongbuk

sitelll : Sasin-Ri I, Nokjun-Myun, Andong-Si, Gyeongbuk

sitelV : Sasin-Ri [, Nokjun-Myun, Andong-Si, Gyeongbuk

siteV : Nurupsil I, Songsa-Ri, Gilan-Myun, Andong-Si, Gyeongbuk
siteVI : Nurupsil II, Songsa-Ri, Gilan-Myun, Andong-Si, Gyeongbuk

¥Sasin-Ri I,0,Il - devide by road and river
¥Nurupsil I ,II - Nurupsil near the other side area
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l Mix sample = take 1-2g portion for each digestion

Il

{ Add 25ml HNOs, HCL 10ml, = reflux for 15 minutes at 957 \

Add 5ml HNOs, reflux for 30 minutes = repeat until digestion is complete
evaporate is bml = cool

|

Add 2ml water and 3ml 30% H2O: = Continue adding H.O» with heating

| Reduce volume to 5ml

1

1 Add concentrated HCL and reagent water = reflux

]

Cool = dilute with reagent water, = filter particuates in digestate

[ Analysis by ICP |

I Calculations

]

Fig. 1. Procedure of method 3050B.
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Table 2. Heavy metal contents in herbal medicines and soil (unit : mg/kg)

Site Mn Fe Cu Zn Pb Cd As

1 11.87 60.22 125 2.36 6.92 0.07 0.07

Ji| 12.63 357 1.05 2.38 15.23 0.02 0.68

) I 28.68 60.73 2.29 2.29 1.02 0.04 0.13

Sol v 25.89 84.01 2.36 5.86 043 0.04 0.15

\Y 17.17 105.01 0.81 2.46 0.58 - 0.22

Vi 22.31 7525 121 3.7 1.27 - 0.31

Astragali Radix 1.10 10.85 0.32 1.95 1.24 - -

Bupleuri Radix 313 2412 0.37 264 0.83 - -

Paeoniae Radix 0.71 243 0.11 197 0.31 - -

Mfgjﬁiles Dlosco;e;‘;omal 0.81 1.23 0.19 2.29 - - -
Diosco;e;izoma 1 0.69 158 021 19 - - -
Diosco{f&iomam 085 1.02 0.3 3.6 - - -
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*Nurupsil I, Songsa, Gilan, Andong, Gyeongbuk (Cultivated Soil of Astragali Radix)
:Nurupsit I, Songsa, Gilan, Andong, Gyeongbuk (Cultivated Soil of Bupleuri Radix)
: Togat, Wonlin, Namsun, Andong, Gyeongbuk (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 Soil of Dioscoreae Rhizomalll)
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Fig. 2. Manganese(Mn) contents in herbal medicines

and soil.
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Fig. 3. Manganese(Mn) contents in dioscoreae rhizoma
and soil.
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Fig. 4. Iron(Fe) contents in herbal medicines and soil.
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Fig. 5. Iron(Fe) contents in dioscoreae rhizoma and
soil.
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Fig. 6. Copper(Cu) contents in herbal medicines and soil.
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Fig. 7. Copper(Cu) contents in dioscoreae rhizoma and

soil.
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