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Studis on the Heavy Metal Contents in Cultivated Herbal Medicines
and Their Soils at North Kyungbuk Area

Kwang Joong Kim*, Chae Ha Yang, Yong Kyu Kwon, Hyeun Jeung Lee

Department of Physiology, College of Orlental Medicine, Daegu haany University

The concentration of heavy metai 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 Kyungbuk area. And we
compared with heavy metal concentration of herbal medicines in products of Kyungbuk and the other area of Korea.
Also, we collected soils from several area in Kyungbuk, and determined heavy metal concentration of soils by ICP.
We compared with herbal medicines in products of Kyungbuk and their soils. The results were as follow : Kyungbuk
area appear to be more proper to cultivated land than other area. For the heavy metals contents of Kyungbuk area,
in Gong Jung Ri, represented the higher level, it may be due to a near the road. Correlation coefficients of heavy
metal contents in cultured herbal medicines and their soils did not give reproducible results.
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Heavy Metal Contents

A =z I Ak ool uigk BABA RolME “Het 59 E24 5187

F 9 g e TSk Yo, A9 71se Aich

delE Alg, 58, 89 JUAES JuE ke U $E3 59 Hg Cd, Cr, Ph, Ni 50U} giord 9 E¢Ho|H &
7135k AP E X731 Askd EJOW—E O|EE Al 42491 Ni, As, Se, Sn, Sb, Te, Bi Soll HAAE MEEZS
A Y BAE i B35 X2 IHY AR B4 71&0] HEE0] X %I BE 34 AA o] 30ppmo]
22l t7l, £2, EY9 2¥u AEXS 571 & 2¢do] 8 E HFAZED Rlo] ol38 38 S4ER HIE njEx
&, vierslEA glekgl erd BAE A 9#sia Aok 2T ASAEQ HFoll AT MUY s&0] BRI HEZ E &
Wik Bkl EFEHY £uoZ SHXOF uFE oo} 2 9|H9] AZo|F HolA] ojEa] thet 71EdE 9 HAMY
g A2 FEdont erhdol gl XS ¢rlojtt. 8l ol tist A=V BQskch g Sloixlel SIS M
ExeH ] HollA] $HAl AuiA] B FEAH YoM FoF £ AdiMe SE40] 10 AF, BHeE g vlAlE 8

mlo

9 AMg EE= 848 24 QOISR Wlish: IRt ke QU3 FEIQIAI} Hakst EAl, 1211 WSBHol) i 2L
2<% 290 tieh ZUE-l S AZloltt. thR29] Brekd BT At gyle st ko] Easict

E0] AuiElo] Q0] SYET A=, AMHA] ARSEE 52k &3 48 SPER S S, Fe, s AFSAL oh
7, AFSZEY oz} QAo HHEls THFEol thgt 9 &0l BLE 7IEE, |, 42, 4 ST 2 F8% S ¢
E71HL AL EG 20 ¢ 54 Fdl T B0l AXRH 3 EF 2do] ASlEEA tY], £4 Y EY2@0] BMAIEIL
Uk 2, ', 7IEEEY Fa4FT YEXN | |FoskL AN

rR

Y AIRAL : AEE, FE B4R BES A5, Tt $hol oy st E48 oh)g} EHEHT YojA] HO|QAE wEt &gt ©
- E-mail : kwangj@dhuackr, - Tel : 053-770-2238 g 01§ EY o) 0)84o] A1 £HH0l. goHk EL2H

- ™4= 1 2003/08/27 - 4 : 2003/10/13 - AEY : 2003/11/10

o] «10lo] HI YOH, o]F I3 LET WE Lolx Wi

- 1419 -



HEE - YA} - BT - 018

15 seET o Eo 2gRE ASE 44En E5]
RS9 ARVt HE Y 4L ol AEAIEL Art
1of gloixl 7t Ba&ol] 2@ A 1 UBE el £
ASlY HIBIE SA4SIsEAY Folieh GAME THEoiA S35
of & Holrt. &2 skl dsil B 247 =i s
59 shirt szl ole] QO QlaiA ElE + U
259 g 7ot

SESEFE F7I801L S GRS 2P A Ed R ol
Eoll 2T a7t F6] olE L AW BY 7] S2EHA &
Y S7123 B3 E ZEsil 2 £e Akl 24l sl

o N

s}

o= r

0=

O |

r

UZ 2021 131649 HZ718- 71X 1 &717F Aol S5 5

ol UM BESHE FusiY), e 534 £= 212
A% 283l B2 478 Assictn Buslol Aok QA
oA ARE WMEHX k= SHOE 5540 28 s4EY
7] G434 B8 &5 E71K] faE & QA &6 vla, £
s2 4E9 43 g oyt I FS&H2 HAL
YEoll Falg Aol okl YelZt el U] 8g E7HEs &
A2F JoH =4 7HE 2% Utk

4L BolE vIHZ QAo g4 27128 A (3, of
&, Tel, ILUE BT A2 olEiT WHIET UROYCE
ExshE Foiside Uehdrt. Sl erdol ZXE 42
71E 8252 A, 30] niFLA2T AN 71s5E FaE
= YT FEIFS FIEE vla 2 Ut g, 38 UE )3
=5, doHd, EdHolEY &HolA {ERl] &g vlAle
FHEEES (I8, FWE, 48, U UE §)e8 7Y
& AP, £2, g, JIEE 52 Y2lM B BeYol v
A UAA A3 28]8 FaE woln XA Y@ ohlet £y
T Ao} Hol AHE wie} A sFF A, vIFIATT AL H
Foh= 32 Mol FH=E Rol Hot Aol 2R HF
ol ZERBTH. ol g ARoll H1&o] EYY) B4 2¢0] 4
EE dexs @A tal o] Hu® =80l A2 IoiA
BA] 2 JEoin AHYHE EY Bl Exigke 5253
I EY BollA] Auld SeiEY] S84 del it d7 o
Al dlofeh dFoln}. B850 gt 2] 22 71l &
A A&oIM EYol S50 THRSH HI I AHoA] Al
e SN2 AY ke PYHCE SE nixA gt T8y
ozt 50l &4E sEE H e UAE 49 4
g RAZE orE 4~ oM I FHLE B vt o &
F Jtt sHtt. EY Sol gRE 849 skt #4240
ZRAA gud @771 DYHIL Yok 7% A5 EY
W 524 g3 SEAQaMY AE, E8 & T84 g2
e dEgo] ¥ A2E UElith I8t S slekaiet 2
HESHY ATREILE BA gl XNS7A Sl 534 &
ol #eh A7 s #EUAMNE UL E Falas, =0
e B4 P AR AT, Sl 534 828
g @7 S2 BAHT YU, MESE F24 B 2

M

PE el Z Hlo) @717 2R HFs 8o F340) A

o 4TY d7e AY e 480t wiEtA 7 Axlof wE
BRIEES e YHE A FAglsid gRrEd e &
£ HET YYLE 246l 349 618 71Ee AwHR
Z A8kl Ao 71& AIEE AAISILA sk Aol 8 T
FRQtl, A 2oLz} St MR Boll ZBRERA o] BA|
MuRx]S} 30%0] okl U= HE 7H WA thE XYl Blsid
ol N oo 5 QY Lade BRISHLA} BTt
£33l & 4gdiiE SE5AF oo g e uEst
AR R E, FEERAYGolA YLE s SRS YoM o
8Et Alg, ztof, Lok gl @&7), o] 459 TRHIE Yo E
Blax(As), 7F=E(Cd), €(P), 2&E(Cr) 89 S5 gde 24
Sl TRl 2AEE B4kl olgie gl B9 S54%

=y
I NEO E34 S Hwdld HEAT W EEVIEE
e TIEAIEE E&FIUAL Bt

SRR

1 48 ME
1) 48 gkl E79 AR

2 ATl s TUMS] g E Al BABARA
HILE Alge Sl EF & ZRERAYE SU2E 44y
= Aol BTt 22 AlE, Ak, {10 Bl 87] 458 AIRE
ARt Y 842 HEAIET) HEE AEE HEBIA
o, deigh ozl AW AR = A8 BREAH thFd g Fo
g 4 Ae UEH 58 TR E dalgot E4AYE 2zl of
MES HA 200g¥ Folod EEBIRNTL 017141 ThA] 100gS
Slod AR 2 STt 2t E79 SIIE AT £ 2472 2
Al DL AIAA 1FYT S22 WA thg BMARE
ARSI BE AEE 38 ¥ie B4 & BAwuE Fsiirtk
2) ERAEAF

LEACEHEI Ariot T2 ARl AERAE LdsH
o ZuREREQ] &7), A1, A, Lok FAA] Boll g5 BEA
HE SHULE 67} NHolA] EY 1818 AFBIXN 2 Table 1
ol ZEAlSIRCt

Table 1. Sampling Sites of Soil

Description Sampling Sites Nlérg[l:]%rleof Remark

Cultivated Soil of site 1) 3 At a distance of tkm

Paeoniae Radix from the road
Cultivated Soil of | (site ) 3 At a distance of 05km
Dioscoreae (site Il ) 3 from the road/ Large
soil Rhizoma (sitelv) 3 scale cultivated area
Cultivated Soil of (site V) 3 At a distance of 2km

Astragali Radix from the road
Cultivated Soil of (site V) 3 At a distance of 2km

Bupleuri Radix from the road

site ! : Togat, Wonlim-Ri Namsun-Myun, Andong-Si, Kyungbuk. sitedl @ Sasin-Ri 1,
Nokjun-Myun, Andong-Si, Kyungbuk. sitedi : Sasin-Ri 1, Nokjun-Myun, Andong-Si,
Kyungbuk. sitelv : Sasin-Ri 1, Nokjun-Myun, Andong-Si, Kyungbuk. sitev : Nurupsil 1,
Songsa-Ri, Gilan-Myun, Andong-Si, Kyungbuk. sitew : Nurupsi I, Songsa-Ri,
Gilan-Myun, Andong-Si, Kyungbuk % Sasin-Ri 1,11, - devide by road and river. *
Nurupsit 1, 1t - Nurupsil near the other side area
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| Mix_sample = take 1-2g portion for each digestion |
I

| Add 25ml HNQs. HCL 10ml, = reflux for 15 minutes at 95°C |
I

Add 5mi HNQs, reflux for 30 minutes => repeat until digestion is complete
evaporate is sSmi = cool
|

| Add 2ml water and 3ml 30% H.Q, = Continue adding Hz0» with heating |
I

Reduce volume to 5ml |
1

Add concentrated HCL and reagent water = reflux ]
I

I
Analysis by ICP
I

| Cool = diluie with reagent water, = filter particuales in digestate

Calculations

Fig. 1. Procedure of Method 3050B.
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Table 2. Operating Conditions of ICP Analysis

Condition Element Wave length(nm)
Torch gas fiow High flow Cd 228802
" Medium
Auxiliary gas flow 10 L/min Pb 220.353
Flush pump rate{rpm) 200 As 189.042
Relaxation{sec) 10
Pump tubing type EP-19 Cr 267.716
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Table 3. Physico-Chemical Properties of the Soil

Soil Clay Sit | Sand
Structure | (%) (%) (%)

Cultivated Soli

Cultivated Soil of Astragali Radix

(Nurupsil |, Songsa, Gilan, Andong, CL 2465 | 2433 | 51.02
Kyungbuk)

Cultivated Soil of Bupleuri Radix

(Nurupsil It, Songsa, Gilan, Andong, SIC 2606 | 3030 | 4364
Kyungbuk)

Cultivated Soil of Paeoniae Radix

(Togat, Wonlim, Namsun, Andong, SIC 2957 | 3692 | 3351

Kyungbuk)

Cultivated Soil

of Dioscoreae Rhizoma SCL 1759 | 878 { 7364

(Sasin | . Nokjun, Andong. Kyungbuk)
Cultivated Soil

of Dioscoreae Rhizoma SCL 1698 | 813 | 7488

(Sasin Il . Nokjun, Andong. Kyungbuk)
Cultivated Soil

of Dioscoreae Rhizoma SCL 1728 | 845 | 7426

(Sasin i, Nokjun, Andong. Kyungbuk)

1 gkl EFE 834 5%

5 ERAHdA 440 A1E, Ak ek Y @] 45
BMolRer BF skt Table 49 Zoh #22 003~
0.04mg/kg, 715 0 mg/kg, & 0.07~0.13mg/kg, & 0.0
9~1.59mg/kg, U 0.04~0.30mg/kg, & 1.23~24.12mg/kg, &
7} 0.11~313mg/kg, O 195~6.83mg/kg, & Omg/kg, HlA
Omg/kgol AEEAJTH

Table 4. The Average Contents of Heavy Metal from Several Herbal
Medicines(unit : mg/kg)

Hi Cd Pb Cr N As Cu Fe Zn Mn
Means | 004 009 01 048 783 314 152
Standard
Deviation 010 - - 013 02 150 2412 683 313

w3l Slokxl] £EW £240] £TE Table 50 LERAKJS
w R4 HE vle} Zo] A58 A7 Mno] 3.13mg/kgE Hl
Eolo HAHOZE t1Z Sk B34 5ol visld =Tt
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Table 5. Heavy Metal Contents in Kyungbuk Products (unit : mg/fkg)

Metal
Herbal Cr Cu Fe Mg Cd Mn As Zn Pb Hg
Medicines
Bupleuri Radix | 013 037 2412 7682 - 313 - 264 - 004
Paeoniae Radix | 007 011 243 3429 - 071 - 197 - 0M4
Dioscoreae A ) A
Rhizoma 007 009 123 3110 081 228 0.04
Astragali Radix {011 032 185 6556 - 110 - 195 - 003

AlZ9 AL Fert W =8 SFAE UERICH,
24.12mg/kgO  THE Soo] WRA| HCH BR BS WS ¥
o}, Mgt 76.82mg/kgC = TIE SHakafoll Bidl =8oH Cr
9 F2E tE o] vld thh &AH AEHUTE Bk
B2 "HA B340 Ui TIE GRiEC Thd EAL BHEA]
ol 7I7k2 wte UERICH ol Mulx] EUES E5% g
o] THE Ao Hl3) B2 £RE Bole A AN UE T
Sick. w8 @0 AT BH24E Aleke] FF B34 g v
23 HWE Zno]l 22805mg/kg Mn 22921mg/kg Fe
10.577mg/kg, Cu 3.083mg/kg, As 0.531mg/kg, Cr 1.571mg/kg,
Pb 1416mg/kg ELE HEEHAUOL ZE FEAYY) Fatof4]
= Znol 197mg/kg, Mn 07lmg/kg Fe 243mg/kg Cu
0.11mg/kg, Cr 0.07mg/kgo|™] As®} Pb= HEHX UYCH

dero] A dAl Mgd Crg BEE 2477 84 olgle
Holl yem {719 AL Fet Znol ZZ; 1.85mg/kg,
193mg/kgO 2 Tha BQT UMK EI4EE BRA olsh
ZEYAL). I olEid AT B@P0) 5 AF0lA 7Y
Tt 3=t 1059 QB S84 g 2438 2l 9
SH 2719) A4S Fer} 117.593mg/kg, Znol 23.658 mg/kgE &
EHYNL BI5IHoH o] &2 258 ERXYY &7 vl
SiH A& 52A4Y ol 5545 "ol Yt HE8g
Q& F= UL 01§ Bold BE BERAHo| thg A Hoj| uish
o 493 BEXYolst &4 & 4 ALH sl erddd
RAoA] 253IHIL BHEDE ol BE 5EA90] L7 gk
9 A ZA = o Hgdiths A AW Trt. Table 6
off oty 2719] ZLE vlwsld UEMASH Fig. 29} Fig. 3
off TAISIHCt

Table 6. Comparison of Heavy Metal Contents between Kyungbuk
Products and Average of Korean in Several Herbal Medicines(unit :

mg/kg)

Herbal Paeoniae Radix Astragali Radix
edicines
Kyungbuk Korean* Kyungbuk Korean*
Metal products products products products
Hg 004 <0.640 003 0,640
Cd - 0.987 - (05
Pb - 1.146 - (0.251
Cr 007 (1571 0.1 (1571
As - 0531 - 0.287
Cu 01 3083 032 9906
Fe 243 10577 10.85 117593
Mn 0 22921 1.10 20046
Ni - 4881 - 5287
n 197 8.224 1.95 14694

* Korean products : Han (1998)

OKyungbuk products

20 WKorean products

Heavy Matal Contents in Paeoniae Radix {mo/kg)

Ho Cd Pb Cr Ni As Cu Fe Mn Zn

Fig. 2. Comparison of Heavy Metal Contents in Paeoniae Radix
(Korean Products and Kyungbuk Products).

25
OKyungbuk products

20 MKorean products

Heavy Meta! Contents in Pasoniae Radix (mg/kg)

Ho Cd Pb Cr Ni As Cu Fe Mn Zn

Fig. 3. Comparison of Heavy Metal Contents in Astragali Radix
(Korean Products and Kyungbuk Products).
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Table 8. Heavy Metal Contents in Soil ( unit : mg/kg )
Elements

Sites Mg|Mn | Fe |CulZn|{Pb| Cd| Al |As

Cuitwated Soil
of Astragall Radix
(Nurupsi!l 1, Songsa, {067 11187 | 6022 11251236692 | 007 152886 | 0.07
Gllan, Andong,
Kyungbuk)
Cultivated Soil
of Bupleuri Radix 152
(Nurupsil Il , Songsa, | 0.67 (1263 | 3575 | 1.05]2.38 3 002 {584.13 1068
Gilan, Andong,
Kyungbuk)
Cultivated Soit
of Paeoniae Radix
(Togat, Wonlm,  {1.08|2868 | 60.73 |2.29]229{1.02] 002 (502.11[0.13
Namsun, Andong,
Kyungbuk)
Cultivated Soil
of Dioscoreae
Rhizoma 05012589 | 8401 |236{586(043] 004 377191015
(Sasin I, Nokjun,
Andong. Kyungbuk)
Cultivated Soil
of Dioscoreae
Rhizoma 032 1717105111081 (246 {058 0.00 {41253 }0.22
(Sasinit, Nokjun,
Andong. Kyungbuk)
Cultivated Soit
of Dioscoreae
Rhizoma 0452231 7525 |121{375(1.27| 000 [537.39 {033
(Sasinit, Nokjun,
Andong. Kyungbuk)

HEHQ! 249 MuiAlol wWE sEE dlus HY
Cadmium(Cd)Q) 22 7] MufxIQl B8 Q5] HeHH &4}
2l LYol e tha A UEROU BAFHCE 288 £F
ol olim IS Bkl ZMolx Cd B 0.06(0.01~
07)ppmE VIERITHIL BISHOM, Y2 W W £X|9) Cdgh
T 0.28~055ppm 2 E HIE 1 it} REUiehs H|2EXY
9] EQIES Cd AlY S BH 0.144(0.02~1.09)ppmOZ
BIE vl ot mek 87) ARl ZE oFSAl Lol &
Al =E49 EQA] Cd9l s BFAloln Fig. 4of Siok
A AMuiA] EQE Cd sEE TAISINCE

0.08

0.08
0.04
) l l
0.00
Astragat Bupleurt Pasonise Dioscoreas Dioscorsae Dioscorese
Radix Aadix Radix Rhizoma (i) Rhizoma (I} Rhizomalm)

Cd Contents (mg/kg)

Fig. 4. Contents of Cadmium(Cd) in Soil.
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9] Alg Ml XA E 1.05ppmOI AL, 2ok ZHAIK|Q) QFSAl &
AW AgE] EZkE ZAK oM E 2.29ppmo] L QFEA] =
H ARIEIQ] Ak Aful Aol A 2.36ppm3} 1.21ppm HE CIE A
gl AY AMuiAjolAls 08lppm2 2 71 HERUATE

L 4 HUY g8 A 27z0) st seidE
Ml E Ao g 4 As Cud EL2E7IEH0] 125ppmo|™ F
BA 99 ZANAA A B2 Cuoll 93} FHll= /e R2E
T
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Cu Contents (mg/kg)

]IIIll

Astraga li Bupleurl " Pasoniae Dloscoress Dloscorese Diloscoreas
Radix Radix Radix Rhizomal( 1) Ahizoma(H) Rnizoma(m}

=3

Fig. 5. Contents of Copper(Cu) in Soil.

PbIEFE Fig. 62 22m, T-lollA] HE Hle Z2o] A|Z A
BRAIQI QFEAl AQHH &4kl §AY EolA] 15.23ppmlE
74 E%oH th30] @71 MuiAQl [FAXIH! Zehd SAle]
=549 the 33 B9 gol YTt

Pb Contents (mg/kg)
-] o

rs

~

° l I - —_— . -_
Astraga I} Bupleuri Pasonias Dloscorease Dioscoreae Dioacoreae
Radix Radix Radix Rhizoma(t) Rhizoms{ll) Rhizoma{m)

Fig. 6. Contents of Lead(Pb) in Soit.

71e} X1&jQl Aok xjuiXIQl OtEA] AN -] EAntE
ollA] 1.02ppm, 4oF zHERR]Ql =M ARIEIY A Al Ao
A Z}Z} 0.43ppm, 0.58ppm, 1.27ppmo} BEEACE tIE X Hol
Blgld HEA] ZeMH &Ale] g4 utgo] E29 2kmEo{Zl
4 £9] HPXCJAE E76HL Pbrt 4 BEE AS TIE
QE0] gE ACFE ZAEAUCEE o] AHY ERQ E4)
Pbglo] =2 ACZ AlEHECL

zUEl B9 90l Pb XIIBIRLES 17.29(5.06~
78.8)ppmo|n] YEO] H]E EQIO] Pb AIHEFHS 2443(6.
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0~720)ppm2.E BIEHP Yrt EF 2eUEke AsHA 2
@g ZxGo)A AT 592.0ppmItR) FEERPIYL). vj=Y
TAA FU AEEE FHO EQJoA] 14~9%ppm, nujoHEE]
2 FEAW T 2o Q1F S EYollA] 128~700ppme] Pb7} A&
EQeia B2 v Yok

Zn BYS Fig. 701 TAIGIGAON, 871 AEiRIQ] QHEA] 2
e &AlZl =54 EYollA] 236ppm, AlE AuiAlQl HQHH
SAlE] =§4rS 238ppm, ZoFuiR] YAH A”le] EZ0}
€ 229ppm, 4}F AYuHR]Q! =HHH ARIZ|O|A 242} 5.86ppm,
2.46ppm, 3.75ppmo] HEHIUCH

Zn Contents (mg/kg)
F o

~

Astragall  Bupleuri Pasonise Dioscoress Dloscoreas Dloscorsae

Redix Rsdin Radix Rhizoma(t) Ahizoma( ) Rhizomalmw)

Fig. 7. Contents of Zinc(Zn) in Soil.

fevEl W 29 BIAEAS Zn AKAEFHS 242t
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£024 4|20l 75ppm7tAl /A7 YLt 100ppmo]
Al Aozt o}zl A12k51e] 225ppm o)dollA] X HEA
HE Y2UTta ot T2 Znol YIS WECH= 25ppm BT
¥ o 7HE 450l Eril Hud v} Aok

H|4:(As)&= Fig. 8ol EAIEIH Cn AL x{uRAIQl OFSA] 2
oHH ARG EQolA] 068ppm, &7] FHRA] EoA
0.07ppm, Zro} HBHA] EQollAl 0.13ppm, T2] 1L Ak xfufA ol
A} 2¥2} 0.15ppm, 0.22ppm, 0.33ppmo] HBETATH

As Contents (mg/kg)
o
£,

dannl

Astregati  Bupleuri Pasoniae Dioscorsae Dloscoreae Dlioscoress
Radix Radix Radix Rhizoma{)) Rhizoma(N) Rhizema(m)

(=]

Fig. 8. Contents of Arsenic(As) in Soil.

3. EYE 25 gEn Ay 525 Y

ZEA oA MuiE 71, A1S, 2ot Jg]3 {tef ol
ol F=4 g M EYFY S84509 4@ #AE 17
g7l 91510 1 Bingte Table 90 IERARATE

Table 9. Heavy Metal Contents in Herbal Medicines and Soil (unit
1 mg/kg)

Site Mn Fe Cu Zn Pb Cd As
| 1187 6022 125 236 692 007 007
] 1263 3875 105 238 1523 002 068
1] 2868 6073 229 228 102 004 013

Soil

v 2589 - 8401 236 586 043 004 015
v 1717 10501 081 246 058 - 022

Vi 231 7625 121 375 121 - 03
Astragali Radix 110 1085 032 1% 124 - -
Bupleuri Radix 313 2412 037 264 083
Paeoniae Radix 071 243 011 197 031

Herbal ~ Dloscoreae  nar 453 (49 20

Medicines ~ Rhizoma |
g’rﬁ%ﬂﬁ?ﬁ 069 15 021 1%
girﬁfgﬁwr:zﬁie 085 102 013 32

I+ Nurupsil 1, Songsa, Gilan, Andong, Kyungbuk (Cultivated Soil of Asiragali Radix)
I = Nurupsil Il, Songsa, Gilan, Andong, Kyungbuk (Cultivated Soil of Bupleuri Radix)
I : Togat, Wonlin, Namsun, Andong, Kyungbuk (Cultivated Soil of Pagoniae Radix)

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

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

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

EQ = B7HMn) glZo] 11.67-28.68mg/kgO2 £ Hol
vls] A MupxlolA] gtetl S T -2 0.71-313 mg/kg
S8 gA JERtCOm HO FLE AlSolA 24.12mg/kgl &
THE i Ecks EQuiul & §lEfo] tia &4 Uehdor
871 E3 vludlA FEEg 8y BolA) ikt

TEI9 2 SHE ARIEIY 41eF Mulix] 7t 2] gEo]
HUFHOE U 4k AAGIA e vRisHAl A EEUTE of
Ao A2 eF Mulx1Q) EQolA] HJFOE tih 2UoY
el is 2 ZS UEHIRITH B9l 29 8719 Al Mol
A EQollAlE The AT 1.24mg/kg, 0.83mg/kg2 2 7IEF
Aok ZRoF BEQkollAlE TS W2 IO VBRG] 4iotol4]
g g2l HEHA FUTE VIS Al MulAQ) eFEAl Z
QHH &Al] L84 nie2 T 2ollA] 2kmold} WolZl A2 (&
7Y B75LL & TEE AFslL U= =7H ARIEIY
AekollA] B} 2 do] ZEF A2 EYY S44 EYRA
ol gol] %ol gREldUE ASE Hd=RTh ol2dt #u
ol F5ld t1g AEE B4Y g8 58 1askd AMulAl
ZA19 HAYT ebgE € HESINof & Holtt. FI=EH WA
& EYolMe 3] nldshA sl AL semiolis 4
£ AUCE ol EYS HE HEH 0] AEE FEHA
PEE HAFL Ut '

4. £S5} Skl 534 &Y #A

EQy ok 59 9t gFE 871, Alg, Zek, AIFI,
I, MY ZE MuiA] £ &3t gHiIe 48 BAE B
2o ST dESH 4BBAE Z1E oyt AAHLZ
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FEEREXY Audlaist EQO 534 agdT

B 97t ghgo] gleml EHhe srie A8S & &
4 QIR 4ot Bt BF0] SHokrRol thahiAd fulA] Ee) W}
B Z1219] dickol @R/S AR sk BRict of AR
o= A4 y=0.015x+0.4571(R2=0.6209)2] ABBAE Holm, o]
Ae EY & U9 glEfo] =848 Aok 29 W gL =
OIlE & BHlHsK S7k6hs A€ € & ATk ole EYY
AP T AY gl HojsEle AE HAErh

EQ & o gt ofn] 7HA gleng #Ae dES 4
T BAE UL ofPA T 40 ARE ATHE W] §
ol A9} Zo] 8O AL y=0.0184x - 0.3408(R2=0.9918)9] A}
A E vehlo] 2|9 E718 ¢ 5 Atk & EYEQ 9
Bl Atorsol &ol glzho] Fulelgre ¢ = UYL EY &
FEI9 g o 7HA SRl 59 TFRIEF Y A o
ot ZYgE BolAle gAnt dolA AHE e S4ET v
72 EQolAlg] gizol Ekom 4kt gt 7EAgE A HH
EYEe Teigwn 4 39 FeEgEe JAd
y=0.0015x+0.1744(R2=0.0009)Q] A BHAE HO|L YOn EY
F9) gRICE {okixg gFe 288 4 At EY F oA
9| gk Slokxl &9 ofd S vlws] B oA AFHE

£ E547 22 Fge Hol1 Ise ¢ & UL, viEbt
AZ 4dkekolA] BiE HiQ Zo] EYF Holl olgdy ghefo] oW
ko] ol Y =E8E ¢ £ Urh (y=0.0452x+23181,
R2=0.013)

19 g 7158 J81 4 §2 A8 2 EYdAle
Zk2 grol Ak ggo] AEER L) gkl Al e gol 871, A
3, AFSoA ohh FEEHT VX &SR glo} vl
ol AUBAE PES EA Rolct £ FOF LKk Qo]
LHE Aol oML B ZEAY tiE day Egn 4
ztol 24 RIS 486l 1 20E BES Q71 AUrh

42 &

B8 ERAYdA AMuiEo] 4EE SleRlE FHd2E
otxl 9] orE Mol £Q¢6H 71F0] S gl thsle B 71A] o
N &, AE, Bk ek gl E718 AEE 5 B4 sTE &
oidct 1811 thE B9 Bag A g4t ekl 8
o £5% sL HusiNen, ket B35 BRLA9 ZHuRA]
EQO AR E XMl EUEY 534 s E BH6K] ol
EYEY 24 g 1 EYolA] Amizold Sk 9l
=24 e vlasld 2ot o2 AEE S5k tlen
22 ZEE ¥E & UNMrt

BAEFRRANGY MNET F£E BIske 2
0.037mg/kg, {0} 0.093mg/kg, LiAo] 0.108mg/kg T&I7}
0.475mg/kg, o} 3.14mg/kg, Y7} 1.52mg/kg, & 7.83mg/kg
I2)A 7128, |, dlAE dE5HA ek o] AES =
BEAS lusle e 22 aoleH o|F mlRe] 35 '
Bxigo] tiE Xdoll Hlsldd Sleiig A g ddgks Tt
g & UUTE AE BRAYY EYEY 5345 sLE 2

2 23 EY £ CdY) e Al EgE & Rjolrt IS
M As9] 2 AlS AuixQl Aot &A1 =§dol tia =%
CH0.68mg/kg). PbS] AL HA] LoHH &Alz] =FHol YJrh
HOZ thd EUCHI5.23mg/kg). o] WES EQrdiho] #eld
Bl w2t gl B34 2R E £Y = UBE € F UM
o el EYES £343 ey 534E 4@t 23
dglol A18S HE AEN EYTNY F34 TIAE &
KAl HoiXIA] SERtTh Lk 4bok TREX|oliA] AboF Ziul EQ
8 Aok B9 n|HE4 558 vl vl R 7 uja4(Fe,
Mn, Cu, Zn)oll i = 28 HBBAE EA olof g B
Ut AE7 Qe & & UNUch
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