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Abstract

Study of Hazard Materials in Yanggyeoksanhwa-tang by Decoction Method

Chang-Seob Seo, Jung-Hoon Kim, Hye-Kyoung Ha, Mee-Young Lee, Jun Kyoung Lee, Nam-Hun Lee,
Ho-Young Lee, Jin-Ah Lee, Sul-Lim Lee, Hyeun-Kyoo Shin
Herbal Medicine EBM Research Center, Korea Institute of Oriental Medicine, Daejeon, 305-811, Korea

1. Objectives
To compare the contents of hazardous substances such as crude, washing solution, crude after washing,
decoction and remnant.

2. Methods

The heavy metal contents of each step were measured by inductively coupled plasma (ICP) spectrometer and
mercury analyzer (MA-2). In order to analyze pesticides in Yanggyeoksanhwa-tang we used simultancous multi-
residue analysis of pesticides by GC/ECD, which was followed by GC/MSD analysis to confirm the identity of the
detected pesticide in each sample. In addition, the contents of sulfur dioxide (SO2) were performed by
Monier-Williams distillation method.

3. Results

1) The mean values of heavy metal contents (mg/kg) for each steps in Yanggeoksanhwa-tang were as follows:
crude (Pb; 1.87, As; 1.29, Cd; 0.28 and Hg; N.D.), washing solution (Pb; 1.98, As; 1.13, Cd; 0.10 and Hg;
N.D.), crude after washing (Pb; 1.90, As; 1.40, Cd; 0.22 and Hg; N.D.), decoction (Pb; 1.90, As; 1.14, Cd;
0.11 and Hg; N.D.) and remnant (Pb; 2.39, As; 1.29, Cd; 0.25 and Hg; 0.01).

2) Contents (mg/kg) of residual pesticides in crude and decoction were not detected.

3) Contents (mg/kg) of sulfur dioxide (S8O2) in crude, crude after washing and remnant exhibited 3.00, 2.00 and
2.00 mg/kg, respectively. However, contents of sulfur dioxide in washing solution and decoction were not detected.

4. Conclusions
These results will be used to establish a criterion of heavy metals, residual pesticides and sulfur dioxide of each
step in Yanggeoksanhwa-tang.

Key Words : Herbal medicine, Heavy metal, Pesticide, Sulfur dioxide, Yanggyeoksanhwa-tang (Lianggesanhuo-tang)
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Table 1. Combinations of Crude Drugs in Yanggyeoksanhwa-tang
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1. M2

AR ARE mREECk S S A &
i1 (Rehmanniae Radix, Gunwi, Kored), 4] (Menthae
Herba, China) B FiJF (Schizonepetae Spica, Andong,
Korea)i ()] B. (Yeongcheon, Korea)ol| A -7-}3}
o ZAFE (Lonicerae Flos, Yeongcheon, Korea), 3B
#l (Forsythiae Frucus, Ching), |LIFE+ (Gardeniae Fructus,
China), %15} (Anemarrhenae Rhizoma, Gangjin, Korea),
£ 8 (Gypsumna, China) ¥ [} /&, (Saposhnikoviae Radix,
China) (FHHMAX (Chungbuk, Korea)ol|lA] 242} -9
Stof BRI DY oA AR 4
VST, o F 24 AL Table 15} o8, ol 2
SPfS] SR (KEIDS 5891517 BofEBMY
AEe) BT

Crude drugs

Composition ratio (%)

312 Rehmanniae Radix
A% Lonicerae Flos
SH% TForsythiae Frucus

It Gardeniae Fructus
787 Menthae Herba

415} Anemarrhenae Rhizoma
AE Gypsum

[5E, Saposhnikoviae Radix

7+ Schizonepetae Spica

16.67
16.67
16.67
8.33
8.33
8.33
8.33
8.33
8.33
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Fig. 1. Modified Monier-Williams distillation apparatus
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2) As, Cd, Pb & Hg Z&M 2y

As, Pb, Cd & Hg<] ZZ-89 (1000 mg/L)S 0.5
mol/lL AAA] S AME3le] gk Lobg 2AE 3
HEATEZ ) AZrREEA] (ICP spectrophotometer, Table 2)
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Table 2. Operating Conditions and Data Acquisition Parameters of ICP

Parameters Operation conditions
Power (kW) 1.00
Plasma flow (I/min) 150
Auxiliary gas flow rate (I/min) 15.0
Nebulizer pressure (kPa) 1.00
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Table 3. Operation Condition of GC/ECD Analysis
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Instruments Operation conditions
GC-ECD GC 17A system (Shimadzu)
Column DB-17 fused-silica capillary (0.25 mm X 30 m)
Cargier gas N2
Injector Temp. 260 C
Detector Temp. 280 C
Column Temp. 120 C@min) - 8°C/min - 260 C(5min)
Split ratio 10:1

Table 4. Operation Condition of GC/MSD Analysis

Instrument Operation conditions
GC-MS GCMS-QP5050A system (Shimadzu)
Column Rex-5 fused-silica capillary (0.32 mm x 30 m)
Carrier gas He
Linear velocity 444 em s-1
Intetface Temp. 280 C
Injector Temp. 260 C

Oven Temp.
Jonization mode
Scan range

Split ratio

100 C(2min) - 10 C/min - 280 C(15min)

Electron impact 70 eV
m/z 100 - 400
10:1
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Cd ¥ Hg®| $Fg2 747} 1.87, 1.29, 0.28 mgkg ®
not detected & HEFH O, X AJEf 2] A E Al
g Yol A= Pb, As, Cd B Hg®] BHgol 217+ 1.98,
1.13, 0.10 mg/kg H not detected = 7AZE AT} A3
T AzE Rl 9] S TS Pt 1.90 mgk,
As7} 140 mgkg, Cd7} 0.22 mghkg 2 Ho2 not detected
E UEistom, e oA o] el 190, 114,
0.11 mg/kg & not detected & VJEFSIT)E TS AEr &
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Table 5. Contents (%) of Pb, Cd, As, Hg and SO2 in Yanggyeoksanhwa-tang

. Heavy metals (mg/kg) SO2
Materials
Pb Cd As Hg (mg/kg)
Crude 1.87 1.29 0.28 N.D.* 3.00
Washing solution 1.98 1.13 0.10 N.D. N.D.
Crude after washing 1.90 140 0.22 N.D. 2.00
Decoction 1.90 1.14 0.11 N.D. ND.
Remnant 2.39 1.29 0.25 0.01 2.00

* N.D. : Not Detected
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GCECDS} GOMSDE ©]-8-8fo] BHC (g, B Y ¥
§-BHC), DDT (p,p-DDD, pp-DDE, 24-DDT %
4,4-DDT), aldrin, endrin %! dieldrin 53} 2 ZH-59F
o] ghgE ZARIATE 0159 §187|EA= BHC (q,
B, ¥y ¥ 8BHCO)7} 0.2 mgkg, DDT (p,p-DDD, p,p
DDE, 2,4-DDT ¥ 4,4-DDT)7} 0.1 mg/kg, aldrin®] 0.01
mg/kg, endrin®] 0.01 mg/kg R dieldrin®] 0.01 mgke®.
E JAEHo Qlrh (Table 6) o5 #Hf-g-<Foll thgk =
F-2A17k- 0-BHC (14.828 min), ¥-BHC (15.798 min),
[B-BHC (15972 min), 6-BHC (16869 mir), aldrn (17.310
min), p,p-DDE (19.850 min), dieldrin (20.089 min), en-
drin (20.794 min), p,p-DDD (21.015 min), 2,4-DDT
(21051 min) ¥ 44-DDT (21621 min)®] 40 2 el
Tk (Table 6) o]oll =l gHJAOl| A AW RI=7} &2
AR A AR EIRECK SO st ZEer 3

Table 6. Retention Time of Standards and Allowable Standard
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Allowabl dard Std. R.T. Allowable dard
Pesticide Std RT. (min) owable standar Pesticide e owable standar
(mg/kg) (min) (mg/kg)
a-BHC 14.828 p,0-DDE 19.850
B-BHC 15.972 p,p-DDD 21.015
0.2 0.1
¥-BHC 15.798 24-DDT 21.051
5-BHC 16.869 44-DDT 21.621
Aldrin 17.310 0.01 Dieldrin 20.089 0.01
Endrin 20.794 0.01
Table 7. Result of Residual Pesticides Analysis in Yanggyeoksanhwa-tang
Pesticides (mg/kg)
Materials N _ _ _ _ - _
¢ B- ¥ 6 24 44 o 0.0 Aldrin Dieldrin Endrin
BHC BHC BHC BHC DDT DDT DDE DDD
Crude N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Decoction N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.

* N.D. : Not Detected
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