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A Study on the Heavy Metal Contents in Herbal Medicines
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We compared with heavy metal concentration of herbal medicines in products of Gyeongbuk and the other
area of Korea. The concentration of heavy metal were studied for the estimation of quality in herbal medicines
which is Bupleuri Radix, Paeoniae Radix, Dioscoreac Rhizoma and Astragali Radix in products of north
Gyeongbuk area. The average levels of heavy metal of herbal medicines in Gyeongbuk area are as follows :
Mercury is 0.037mg/kg, Chromium is 0.093mg/kg, Nickel is 0.108mg/kg, Copper is 0.475mg/’kg, Zinc is 3.14mg/ke,
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.

Therefore, Gyeongbuk area appear to be more proper to cultivated land than other areca. Minerals such as Ca
and K were extracted more than Na and P in herbal medicines products of Gyeongbuk respectively. Minerals
and heavy metal concentrations distributed in herbal medicines were analyzed. Little or no relationship was

observed between minerals and heavy metals.
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HE-AS I FE R

7b S 2@ gAlolv. meb @k FHEE A, I3 wFIA R JdAY IS AT
2o sooR $AH0R myHoor & AL 3t #5FS (l=F, H&, 5L, ¥, 2§, UA
Sl AR Fre dHF Jrteth. 2yn  F) EAH, T4, EQHoINY WA AR
FEgE dolA deka AuAl B FEAAA o dFE VAT FASHES Ol=F, ILE, 2
QolA Fokel Ahg EE B4% 2449 8oz B, U, UA 5o THE & AP fe W,
A ARFY £ FEE 29d @ =Y IEE 52 A20dM Ay daye] WA A
Bl gol olg #eolrh, B o8y FAT Poivl AA SR oy F
2o gekggo] HuEe] oo F3Hn  AEE o Hol AHE wet 2A FHH, UF
gd, AA AHEHE sk FF, Aggmn  AHRE A AASE A Al HHHE R0
ohJet Aol FAHE AFEF Y@ 5o 2 Hob FAl AW Aol EA} Hau oY,
ZHE 3 gl EFLEd % FEE QHdE @ FTEE QU9 ZRE AdRY A4, 43U, F
Aol mxHI g z9, 2#7] 27 a3 AHNEFTY ToE )
RAEA R ME “Wek Zo 234 Fer|z: § T o|Foint FE5FEL AFAS AV
2 Aggye nAsn) Jdou QA yge ALY AEEH WA Ege 28Eo i A
Aeste #5349 Hg, Cd, Cr, Pb, Ni Soji} w2 & I3t £ 2hHe Fd 55
oy 2 ZdWold EAES N, As, S, Sn, Sb,  £E BIAERT HA hEFE, |, 7L, AdE, <
Te, Bi 59 WohAE AEF5E 7120 A4sel  HE, MAF2 A0 B BB At
QA %I BE 234 AATFo] ppmo|Pts  EF Bole #FA H¥H 5 FAEA o
ddFA7|ES 9o oldd Ga 2ase uz o E¥ 299 XM 2AHE FESFY LY
v|Faxats ALH A oa MU Exo] EE HH moPtL Utk 53 ¢ 29 24de F
A7} Hug A 2 oo AT Welx o FAAT AFA WA7IRe A5 HEFS ant-
Sol Wg 71244 2 e e dEsh 3 knocking AR 2ol HlEgtelE o, Al AdE
Q3 Ea srekAe] AR FANsrnes o & AHE SF E 5 Utk " AQe] EFEEL
AENA] & o

3
zo] AR AW, PHew Jyg v HY FTHLE 10%
2 webA 7k Ak

3]

= g
) 3t < AH AAgste i e FEEE 44
9§ wlo] Witk g AHer E4de TE5Y 38 VlEe AW
Z22EBL 978l 9 QYEIE Pal g HEE AARF Sl x AsE AAstua st
2E 2 uAB o Byt 23 ojdm xA 2 E Aol & A7 SEUAH, A AU &
9 By HRENS T 2 £727 fozs g AMA T AEEFAA] dA AujAL) 30%
sato] B T 2d a2 o3 oA Felm Lot RuH WA thE Ao vlste] of A o
g} A7zt AR 2-aA o 2320 Ay AY ETH A S HQast .
2 0191 13-169 ©A71E AL AZ7I3E A
gel EA5el™ 35 Egste o mas g 2. AR W WY
A& AAI T W, A, Tl Y FEFEE K 21. 2% A8
daind” g2 g4 = 27d0 45 2383 2 drdMe dekAe g e fE 25X
o T2 A4S AseTn nuEe o’ x  FoIA FAHSE AAG FAA FF F AEEF
A 9RE WEHA gt Edog Zg&d o AYE FHLE AUHE A W= 52 A
a5 EAE A7) MHA w4 24 =712 ¢ Z(Bupleuri Radix), Zr%(Paeoniae Radix), Aok
& 4 9y B3] HjA, 5258 YEo Ao 4  (Dioscoreae Rhizoma) R $7)(Astragali Radix) 4
A2 dogith a8y 234 AA A2 & FE AEER AASAG FAS 4L dEANRTY
sla o] ofui Az ge] glo] "We Briag HES ARE AFsgon, A9 FA A
A2% Jod F2%F aFHE A9E U AE A% HRA99 dE4e 148 F e o
2294 ZolE vBog A BE BrpFded  EA TS ASAE HEAT JAAE 49 o
A (2, ok, 72, WE H)® Qo oy g AES WA 200g¥ Ast EFAHL AN G
245 Pool4or EANY SHANYS g A 100gE Aste] AER 3tk
Wk gekael ehdAdel BAE dodE FFEL 7t 259 FFAE AZT F 2R B3
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{ Environ-
mental Protection Agency : EPA )9 A& Wy F
oA gekxe] EAA Fr1E0] B AL 1t

US EPA method 3050BE A1 ®3le] AXe] gF L
o A3 Al oA &= Whatman GF/BE AH§
i Al BE EFAIGS AMESHATH EEAF
& Junsei AlelA FEFe] Bl S 3 (micropipette)
oz X3l AlESP L AEod AHEE FFSE
RO system® & ol#3 ©<¢4Z Bamnstead AMY
nanopure system< 8] Aol st} ApgEHTh
B Ao e A FE45E E437] A
AR 1gBE #Aste At 25m, FAF 10md
3 & AAFHANE @31 BT 1583 74
o Ask 5mE 7hE 3083 ZHE ek
A3 e B3 4P EIHA @2 AEE
7] 1 Ao 5mi o]3t7t HE
polat7t ¥ T/ 2ml
7"47P Bte 95Tl A 7188t
Hﬁ} | #is) 30% Jw
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: sHE TES 5
AE BRZGA AAE A5, Zef Ao g
7] 43¢ BAsigon B FEE Table 29

Zt}; 428 0.03~0.04mg/kg, 7F=F 0 mg/ke, 2

2 007~013mg/kg, 73 0.09~159mg/kg, 42
0.04~0.30mg/kg, 2 123~2412mg/kg, B3t 011~
3.13mg/kg, oFF 1.95~6.83mg/kg, & Omg/kg, HlA

Omg/kgel HEHAT
w3 gk £5dE 5459 FEE Table 39

Vel om Tolx RE niel o) AEY FS
7} Mno| 313mg/kg% v 23le] AHoT U
sekAle] 224 xwd ujste] Egtoh

A 3.9 '?‘Fe7} A xo 2xE UgYon,
2412mg/kgo. 2 T2 FFAle AT By R
=8 g Holn Mgk 7682mg/kgl® tE &

kAo vl3te] %9&2@] Cre] A%:= ga s
of gl thx EA AEEHAC Ao As A
2;1)\01] 01014 e AR i 741,} 0

o 7t #E Uggen o ZHHM EY%
o Fa& FFol b FFAA A HF ¢ FAE
Bole AR AV v %o =T dc’%\ %
T8 @k 2ok %

9 7

o 2 o

AT Fo& ¢ vas B
A Zno) 22.805mg/kg, Mn 22.921mg/kg, Fe 10577
mg/kg, Cu 3.083mg/kg, As 0531mg/kg, Cr 1571

Table 1. Operating conditions of ICP analysis
Condition Element Wave length(nm)

s 1 - = 1T Torch gas flow  High flow  Cd 228802
2 o5y 50md WaFeaan BAS s e (1.0 L/min)
B, ¢, v, 22 52 ICP Atomic Emission Spec-  Flush pump rate(rpm) 200 As 189.042
trometer (ICP-IRIS, Thermo Jarrell Ash)Z %33}  Relaxation(sec) 10
owl, 2N 71719 A5EAL Table 13 ¢y,  Pump wbing type FP719  Cr 267718
Table 2. The average contents of heavy metal from several herbal medicines (unit : mg/kg)
Hg Cd Pb Cr Ni As Cu Fe Zn Mn
Means 0.04 - - 0.09 0.11 - 0.48 7.83 3.14 152
Standard Deviation 0.10 - - 0.13 0.21 - 159 2412 6.83 313
Table 3. Heavy metal contents in gyeongbuk products (uznit : mg/kg)
Metal
Herbal ¢ Ct Cu Fe Mg C Mn As Zn Pb Hg
Medicines
Bupleuri Radix 0.13 0.37 2412 7682 - 3.13 - 264 - 0.04
Paeoniae Radix 0.07 011 243 3429 - 0.71 - 1.97 - 0.04
Dioscoreae Rhizoma 0.07 0.09 1.23  31.10 - 0.81 - 2.29 - 0.04
Astragali Radix 0.11 0.32 185 6556 - 1.10 - 1.95 - 0.03
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mg/kg Pb 1416mg/kg 522 AEHJLY AE

2R ko)M= Znol 1.97mg/kg, Mn 0.71
mg/kg, Fe 243mg/kg, Cu 0.1lmg/kg, Cr 007
mg/kgel ™ Ass} Pbe AE&SHA sk

Aokl AL GA] Mgs Crg BE
x| o|gtE Holi 9loy FFr)e AL F
7+7} 1.85mg/kg, 1.93mg/kgo® Tha
A FEEFE YA o3tE AEIAY. 2y
oY FAE AF AFAM FHE FFA 10F
o sFAFY FEE& FFL A AT 93}
H 379 A$ Fe’l 117593mg/kg, Zn®]l 23.658
mg/kg®E AZHYTL Busgon o] gL AR
BRA 9 7)o} vastd AE ZHEAG 3
Ay Fa4 o] 4] A&S #ld + g
ol & %5}@ BE Ao A el H] s}t
2338 ZAAAGo|zt F4 &
QAN AAA §-FErhaL &

ERAGo] gF stekA 9 Zﬂﬁﬂxli"i“ ol A
stthe Rg JEHEA Fuh Table 49 2kt 37
o] A9-& viusd JYehdigley Fig 13 Fig. 2
o EAIstA .

o]4# o] HHE AE FFRA
WEAQ 4717 A FolA
o] AEHA &L AL A4
] 22 ghekA) ZHHHX]EH
@92 pae oau
&g 2A% A3 &
1.346+1.041mg/kg, &2 2.854+3.135mg/kg,
345211.041mg/kg, ZE2 2.182+6.906mg/kg,
6.85314.967mg/kg, T E 7.667+4.531mg/kg,
666.576+1798mg/kg, 47+ 1

F&£771 4
e} Znoj
=3 U

(o3
r1~

o) ot
080+1 563mg/kg, 7t

fo it rlo Lf

W C T ofy L
m‘:‘l-%rddﬂh

] 0.

109.804+131.536

p

Table 4. Comparison of heavy metal contents between
gyeongbuk products and average of korean in

several herbal medicines (unit : mg/kg)
Herbel | Paeoniae Radix | Astragali Radix
edicines| Gyeongbuk| Korean™ |Gyeongbuk| Korean®
Metal products | products | products | products
Hg 0.04 <0.640 0.03 <0.640
Cd - 0.987 - <05
Pb - 1.146 - <0.251
Cr 0.07 <1571 011 <1571
As - 0.531 - 0.287
Cu 0.11 3.083 0.32 9.906
Fe 243 10.577 1085 117593
Mn 071 22.921 1.10 20.046
Ni 0.04 4.881 0.09 5.287
Zn 1.97 8224 195 14694

* Korean products : Han (1998)

ol

-3 8%
mg/kg, oFa& 36046+28961mg/kg9.i A&Hdg
T Busigon ZEEREAYY & 0037 mg/ke,

AE 008Bmg/ke, YA 0.108mg/ke, :r" g 0475 mg/
kg, & 783mg/kg, %7t 152mg/kg, o} 3.14 mg/kg
T AdHoR ug W oz AEEHAUY,

32. 7714 &%

F714L AWdALE
ez AFE mAE R8-S
o S IR £ E—d%l} kA
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Heavy Metal Contents in Paeoniae Radix (mg/kg)

Heavy Metals

Fig. 1. Comparison of heavy metal contents in pae-
oniae radix (Korean products and gyeongbuk

products).
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S 7 7P Bt

K33 Fig. 4] Yehd vhe} o] AbekoA
55900mg/kg 0. & 714 =1 2eko A 14510mg/kg
o2 HAGoR tE Fr|dd vd dyrHoR
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BE BFAGAA AuiEo] HdHE dFAE
FAoR Ao A Fad rEo] He ¥
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B8 NEgg 3o 234 352 2XQ 1
2Bl g 23] BRud dA §3a kA
T F8% vES vusgoen, o 4¥8S ¥
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&8 0037mg/kg, ZFo] 0.093me/kg, Yol 0108
mg/kg, 727} 0475mg/kg, o} 314mg/kg, B3t

T£9 zto] B KO Fejrt &aiH7] AL A 152mg/ke, E 783mg/kg 2L JIEE, d, ¥l&
AAe w2 AoR yHr = AEHA gt o] gEL F=74 JéiZ]S’Jr H]
olglgt ARE T3t Aol FHE FrIAL mEte] uf]e e grolgloen o]E mEol AE B
FF5 $A0Y FAHE FARY Solst 1 wAe] e Ade usel dekde Az
A9 3R F450 AR AW FAT 4R IS BUT F YUk
HAE HAs7 }013%;&0@, gokajol] gloiA A T4 e AR BRAGY FAS AR
A YA o 25 Fr1dAd g 242 4d 2de ste n@EPe W Cast K7 thE 273
A tASE A8 Bad 7|z, G o) udld BE Ao =A AEHYoH Nadt
Table 5. Mineral contents of herbal medicines in gyeongbuk (unit : mg/kg)
Herbal Mineral) = p Si S | Ba | Ca K Li Al B
Medicines
Bupleuri Radix 3784 | 12870 5.36 1.01 6.22 | 131.20 | 289.80 0.06 19.87 1.73
Paeoniae Radix 35.53 78.89 461 3.03 348 | 21150 | 145.10 0.02 297 1.45
Dioscoreae Rhizoma | 25.31 33.90 4.06 0.21 3.07 19.75 | 559.00 0.03 2.36 1.27
Astragali Radix 4743 93.09 556 2.04 3128 | 11670 | 24720 0.03 7.88 1.60
250 600 T
500 |
200 |-
w0 |
;ﬁ 150 S
E’ 2300
3100 <
200 |
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Fig. 3. Calcium(Ca) contents of herbal medicines in
gyeongbuk.
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Fig. 4. Potassium(K) contents of herbal medicines in
gyeongbuk.
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