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Determination of Heavy Metals and Residual Pepsticides in Oriental
Medical Materials
- Cultivated Oriental Medical Materials at Sangji University Oriental Medical Hospital -

Yun Yeop Cha", Seong Kyu Heo, Dong Gun Kim, Tai Hyun Bakk, Hyung Sik Seo, Hee Soo Park, Byoung Woo Kim, Ki Rok
Kwon, Seung Gi Lee, Jun Sang Yoo, Young Joo Sohn, Seung Ho Sun, Bae Cheon Cha', Seung Hak Seo®

College of Oriental Medicine, 1. Division of Animal Science & Biotechnology, 2. Pharmacy of Oriental Medical Hospital, Sangii University

The purpose of this study was to analyze harmful heavy metals and residual pepsticides in 30 kinds of oriental
medical materials. This study was carried out on 32 samples with 30 kinds of Oriental medical materials. The
GC-ECD(Varian, CP-3800) was used to analyze residual pepsticides. ICP-OES(Varian, Vista-MPX) was used to
analyze lead, arsenic, cadmium. Mercury was analyzed by amalgamation method. Arsenic was detected less than 3(mg/
kg) in 21 samples and was not detected 11 samples. Lead was detected less than 5(mgfkg) in 25 samples and was
not detected 7 samples. Mercury was detected less than 0.2(mg/kg) in 12 samples and was not detected 20 samples.
Cadmium was detected more than 0.3(mgfkg) in 3 samples was detected less than 0.3(mg/kg) in 17 samples and was
not detected 12 samples. A few residual pepsticides was detected, but all residual pepsticides was safe.
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Table 1. Name of herbal medicine

Korean English
=0 Caufis phyllostachyos in taeniam
jafe=) Herba ephedrae
M2 Herba asari
== Radix aralia cordalae
EHA} Rhizoma alismatis
KiXb Fructus Gardeniae
a4z Radix puerariae
=X Radix rehmanniae preparata
Elfe] Herba menthae
= Rhizoma anemarrhenae
= Radix angelicae gigantis
s} Pericarpium citri reticulatae virdie
Y Fructus amomi rotundus
=14 Cortex machili
e Fructus ponciri
ARAL Fructus crataegi
Aol Rhizoma dioscoreae
AHERTI) Cortex mori radicis
SET Rhizoma cyper
Q0|x Fructus schizandrae
FE Cortex eucommiae
S Cortex cinnamomi
faks Rhizoma cnidii
TS Ramulus uncaniae cum uncis
=4 Cornu cervi
] Herba perillae
=] Lignum sappan
71X Fructus lycli
HEE Tuber liriopis
=£ Lignum akebiae

Table 2. Maximum Residue Limits of Analysis Item
Analysis Item (Unit : mg/kg)

Maximum Residue Limits (Unit : mg/kg)

As 3
Heawy Cd 03
Metals Pb 5
Hg 02
BHC 02
Dot 0.1
Aldrin 0.01
Endrin 0.01
Dield"in 0.01
Methoxyclor 10
Cypermethrine 05
Pepsticides Endosulfan 02
Chinomethionate 03
Captan 20
Quintozene, PCNB 0.1
Chlorotalonil 0.1
Chloropyrifos 05
Tolylfluanide 10
Procymidone 0.1

o]
ke

= =
o} AREBETA (AAS)“ 8ol 7t 55 ARAEZEH
2 FFAW(1000 mg/L)S O.Smol/L AN EE ARBI FE
ST E M8k BPMG 2SI SAEHCE BEGI 4
Hol FHT ke BLE ST vl AXEEZEA i
[LATECI AR ZA(ICP, Inductively Coupled Plasma

Spectrophotometer)E AFESId £83 4= JUrh
2) Hg : &2 BA7](Cetac, M-6000AYE 0|85l SHST
3) & £8% 1 0] 9F 1L.0g(*EE 1.0mL)E Eol thalerd Uuii]
&Y 54 SESAIEE & Al Yol wel £E6I AIEST Y]
Yol GREY 3.0mLE EEDH
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AEE Z 2450 23] 5g2 & }g = 40miE H 4
A7} HiX]8F & acetone 0l E B 5827 FASEINICE o] &
£F 898 Ak 500m¢ BHZul7]o) Wil L3} NaCl 89
50miQ}t SF 100 mE ERirh olofl dichloromethane 70mE W
I #PE) E50] &3 Foll RISk BulEE BEIATIL th
A] dichloromethane 70 21 AEd] 251 2M&S 25l
29 &% gn9} g2t BEIE dichloromethaneo]] S}
EEE Yo £EE MASIL ZUSFIIE 553} rh= hexane 4
miol =01ck v12] florisil columnol hexane 6m¢E &1 2827

ok F&EA1A HElL, 0] columnol] 20% acetone g columnoﬂ 6
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heZsl 8mME Ui Bl ©}2 20% acetone % hexane 2ml
ol o] B4 [7MA] autosampler vialol HESICH
SERIEE

=

2005 118 14QHE] 2005 128 271K 1159] Sekx)

€ dAet 23 RS 78, H8, 2782 §55 S HlL
7128, &, 20| 25 dEHAU 277 AFS87IEE @
A BRI, SAE HiA, 7IEE, 201 AEHUSL IA] TR
SE71EE WA gEUrkTable 3). =9 4% 8ld, o,

Z_|
i

-
2
ro

lﬂ
e 3Q
Wy 1o off

=7t 58
F2o0] AEEAot AFRFENES Jé‘émgﬂ,
24 5 JIEET 719404 5010 Endosulfano] 2
L TR 8718 S TESIHEE AR FR JIEE, Jo
HAOL BFSIETIEE E"X\ LU, TR BlA, )

I
ot

- 227 -



F20] AEHUAT GA] AR EVIES A AUtk BWES
9 A9 254 Sdla, JIEE, d, #2001 & g
TR E7IES HlolLtA] ATk (Table 4).

4n
iy
b}
i
32
)
=

Table 3. Result of Analysis ltem

Analysis ltem
(Unit:mg /ke) phiil
As 0308 - -
Cd 0020 0.089 - 0.063
Pb 0.269 0.255 - 0.337
Hg - - - -
BHC
oot
Aldrin
Endrin
Dieldrin
Methoxyclor
Cypermethrine
Endosulfan
Chinomethionate
Captan
Quintozene, PCNB
Chiorotalonil
Chioropyrifos
Tolylfluanide
Procymidone

Oriental medical materials
Z4
=

= = =
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Table 4. Result of Analysis Item

Analysis ftem Oriental medical materials
(Unitmg/ ke) A Ao A S2X 200k
As - 0.468 - 0499
Cd - 0038 - 0095
Pb 0410 - 0359 0.291
Hg 0016 - -
BHC -
Dot
Aldrin
Endrin
Dieldrin
Methoxyclor
Cypermethrine - - -
" Endosulfan - - - - 0071
Chinomethionate - - - -
Captan
Quintozene, PCNB
Chlorotalonil - - - - -
Chloropyrifos - - 0017 - 0.021
Tolylfluanide - - - - -
Procymidone

20063 32 20U HE] 20064 42 5U7HR) Al 1159] Blok
A BAF 2T SO 4% 20] AERA a2ron, J1=E0
ge Azr ol AR E7IE A & rlAle BRI &
71847 &t & MethoxyclorZlo] AEE 2L} TF61E7 %00
37 & uld olAol FHoHA Rthe Aol AEEHUCE v
|NELA B A8 AEEX Aer 524 & JIEEN
ol AETN oL TR E7IF] HoLiA Rkt A vl
&, IR, dol A&Fed 1L & JIEER2 IEFENFEN
0.3mg/ ke S FoIAE 0333mg/ kg AT BEFUCE S22 M40
UREPIAZ B4, 71EE, ol A&5A 0L} BF IFREE7)

M

ol "lojLiAl et BlAk= F1=E5 Hol AEHUAL I 5 7t
EE0| I5F61871%0] 03ng/keS Holre 0.552mg/kg S5 &
XA XAk B4 & dlh, gol AEsAUL, /71947
&9 £ Endosulfani} Quintozene, PCNBoO] HEE]RIOL} HF
ZEE 27122 UESIICKTable 5). 229 AL 71283 |,
Endosulfano] AEHACL} 758715 doluial Gt =
AP Hl20h o] AEHUOLE S| DFHHISTIEES Holkx]
LUTE ghole vl o ol9loll RYIgAA B & DDV A&
ROV FFHETIES USSR en, ARS A2 Hl4, 712
¥, & J211 Endosulfano] AEEAOLL BF FFAEVNES
AESIH oM, YA 524 S Hla, 7I1EE, Yol 4EHACH
15 7IEES 5587152 03mg/keE FoiAlE 0.361ng/ke
AT B&5ck 871847 52 £ Endrin?} Chinomethionate

o] AEHAUCLL BF IRAEZIES LAl LUrHTable 6).

Table 5. Result of Analysis Item

Analysis ltem Oriental medical materials
(Unitmg/kg) SHE Xt =5 %l N3 T2
As 0.306 0.299 0.148 0.240 0454
Cd 0.268 0.241 0.265 0.105 0.157
Pb 0.118 2598 - 0.259 1.686
Hg 0.021 0.011 0013 0010 0012
BHC - - - -
DDT
Aldrin
Endrin
Dieldrin
Methoxyclor
Cypermethrine
Endosulfan
Chinomethionate
Captan
Quintozene, PCNB
Chlorotalonil
Chloropyrifos
Tollfluanide
Procymidone

Table 6. Result of Analysis Item

Analysis ltem Oriental medical materials
(Unit:mg/ kg) =7t A0 A2 IR MREs ==
As 0171 0463 0121 0154 0159 0192
Cd - - - 0200 0174 -
Pb 0137 0453 - 0197 0605
Hg 0004 0013 0011 0005 0012 0007
BHC - - - - - -
DoT
Aldrin
Endrin
Dieldrin
Methoxyclar
Cypermethrine -
EndosLifan - 0029
Chinomethionate -
Captan
Quintozene, PCNB
Chlorotalonil
Chloropyrifos
Tolylfluanide
Procymidone
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Analysis Item Oriental medical materials

(Uning/ ke) Z0i O NN == e

AE

As - - 0288 0224
Cd 0074 0064 0333 0059 0552
Pb 0566 0373 0557 035 0106
Hg - - - - -
BHC 0.002
Dot -
Aldrin
Endrin
Dieldrin -
Methoxyclor 0.001
Cypermethring
Endosulfan
Chinomethionate
Captan
Quintozene, PCNB
Chlorotalonil
Chloropynfos
Tolylfluanide
Procymidone

0215

0.146

0.010

0.004

Table 8. Result of Analysis ltem

Analysis tem Oriental medical materials

{Unitmg/kg) a2 e e Py

27

As - 0.106 0210 0331
Cd 0105 - - 0061
Pb 0.368 0438 0.234 0078
Hg - - - -
BHC - - -
Dot - - 0.003
Aldrin - - -
Endrin
Dieldrin
Methoxyclor
Cypermethrine - - - -
Endosulfan 0.002 - - 0.002
Chinomethionate - - -
Captan
Quintozene, PCNB
Chlorotalonil
Chloropynfos
Tolylfluanide
Procymidone

0.080
0.361
1.334

0.005

0032
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AAatollAl A4, B1AL, gHolA FHEEC] THRAI87IE o]yl
FRE 7153 U LAl &%8437125

Z T ARoA] Skl B FAIE BAKSE
Aol Lk =29 go] 51& 7IEAE L*OVJD}JI HE
Slome] el gt =The vl dozist ole
MO E AgsH= Eak20] S| uol 4dg o]kt
Flo] Qojot gk Aok HAEY] E & ATisHA %2

2 475, wehk dx) §8 £01 skt QFHSIAl
T2 Mgl Hotor skl B oY B84 & 771
oro] gradol thgh X&H01 AAE Qg Ao, dloklg)
Z FRIE Y3l FES =H g Vlslor & ACE ALFEL: 0]
BT ALEQ AN D ATIE ol vz dlFolrt

L oy olf

1. Massaro, E.J. Handbook of Human Toxicology, Boca Raton
Press, New York. pp 149-188, 1990.

3. AlFolokEe }F_é "4 SIS h_’g J.Al Al 2001- 512, 4

- 229 -



Al

CAES - Bl WS - WEE - YA - el - DS

o

S8 7IE B AlEds, 2001,

Algersl Al ZulZd A, pp 147-148, 2004

5. Ten, K.H., Kimg, L.D., Morris, H.D. Complex reaction of
Zinc with organic matter extracted form sewage sludge.
Soil Sci. Soc. Am. Proc., 35:748-752, 1971.

6. Rhee, SJ., Kim, S.0., Choe, WK. Effect of cadmium dose
injection on peroxidative damage in rat liver. ]J. Korean
Soc. Food Sci. Nutr., 21:601-607, 1992.

EHERSEIR

7. Rabinowits, M.B., Weatherill, G.W. Lead metabolism in the
normal human ; stable isotope studies, Science, 182:275, 1973.
. Nordberg, M. General aspects of cadmium : transport,
uptake and metabolism by the kidney, Environ. Health
persp., 54:13-20, 1984.
9, kAN, B 23, 59 AU E, 8] & polychlorinated
biphenyls & {71947 4EA 9 HFE7L =g sst
&13] K. 1(2):105-115, 1982.

P
Tgl

- 230 -



