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ABSTRACT

Objectives : To compare the contents of hazardous substances before/after a decoction.

Methods : The heavy metal contents before/after a decoction were measured by Inductively Coupled Plasma
Atomic Emission Spectrometer (ICP-AES) and mercury analyzer. In order to analyze pesticides in 6 samples
we used simultaneous 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.

Results : 1. The mean values of heavy metal contents (mg/kg) for the samples were as follows:
Samchulkunbi-tang (before decoction - Pb; 1592, Cd; 0.155, As; 0.055 and Hg; 0.014, after decoction - Ph;
0.036, Cd; 0.002, As; not detected and Hg; 0.001), Yijin-tang (before decoction — Pb; 0.830, Cd; 0.077, As; 0.045
and Hg, 0015 after decoction - Pb; 0193, Cd; 0010, As; not detected and Hg; 0.002),
Banhabaikchulcheunma-tang (before decoction - Ph; 0.976, Cd; 0.164, As; 0.167 and Hg; 0.019, after decoction -
Ph; 0.031, Cd; 0.003, As; 0.006 and Hg; 0.005), Pyungwi-san (before decoction - Pb; 2.162, Cd; 0.128, As; 0.061
and Hg; 0.018, after decoction — Pb; 0.080, Cd; 0.006, As; not detected and Hg; 0.005), Leejung—tang (before
decoction — Ph; 1.480, Cd; 0.294, As; 0.034 and Hg; 0.012, after decoction - Ph; 0.064, Cd; 0.007, As; 0.007 and
Hg; 0.002) and Kwibi-tang (before decoction — Pb; 0.907, Cd; 0.193, As; 0.085 and Hg; 0.020, after decoction —
Ph; 0.072, Cd; 0.006, As; 0.004 and Hg; 0.002).
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2. Contents (mg/kg) of sulfur dioxide (SO2) before a decoction in Banhabaikchulcheunma-tang, Pyungwi-san,

Leejung-tang and Kwibi-tang exhibited 3.5, 34, 38 and 124, respectively. However, contents of sulfur

dioxide after a decoction in all samples were not detected.

3. Contents (mg/kg) of residual pesticides before/after a decoction in all samples were not detected.

Conclusions :
sulfur dioxide.

These results will be used to establish a criterion of heavy metals, residual pesticides and

Key words : Herbal medicine, heavy metal, pesticide, sulfur dioxide
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1. Combinations of Crude Drugs in Herbal Medicine
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Compounded crude drugs (g)

Crude drugs Samchulk v Banhabaikchule  Pyungwi Leejung Kuwibi
unbi-tang yin-tang heurnima-tang -san ~tang ~tang
©14}Ginseng Radix 375 1.875 75 375
B = Atractylodis Rhizoma 3.75 3.75 75 3.75
- Poria Sclerotium 375 375 1.875
% 8Magnoliae Cortex 375 375
9] Citri Unshius Pericarpium 3.75 3.75 5.625 5.25
A FHCrataegi Fructus 375
A]“dPonciri Fructus 3.00
Z}oFPaeoniae Radix 3.00
ZAFAmomi Semen 1.875
Al 3FMassa Medicata Fermentata 1.875 375
@WolHordei Fructus Germinatus 1.875 5.625
7+ %Glycyrrhizae Radix 1.875 1.875 2.25 3.75 1.125
37} Zingiberis Rhizoma 3.75 3.75 6.25 3.75 6.25
| Z+Zizyphi Fructus 375 3.75 3.75
HF5}Pinelliae Tuber 75 5.625
HvlGastrodiae Rhizoma 1.875
= Atractylodis Rhizoma 1.875 75
3}7] Astragali Radix 1.875 375
Bl A}Alimatis Rhizoma 1.875
717} Zingiberis Rhizoma 1.125 75
3} Phellodendri cortex 0.75
37 Angelicae Gigantis Radix 375
4091 onganae Arillus 3.75
AF2817izyphi Spinosi Semen 3.75
YA Polygalae Radix 375
- APoria cocos 3.75
= &FSaussureae Radix 1.875
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Table 2. Operation Condition of Microwave Program

Step Time (min) Power (watt)
1 2 250
2 2 0
3 6 250
4 5 400
5 5 600
6 5 0 (Vent)
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Table 3. Operation Condition of ICP Analysis

Instruments Operation conditions
Plasma 1350 W
Coolant gas flow 14 L/min
Nebulizer pressure 24.03 psi
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Table 4. Operation Condition of GC/ECD Analysis

Instruments Operation conditions
GC-ECD GC 17A system (Shimadzu)
Column DB-17 fused-silica capillary

(025 mm x 30 m)
Carrier gas No

Injector Temp. 260C
Detector Temp. 280C
Column Temp. 120C (4 min)
Split ratio 10 -1

- 8C/min - 200C (5 min)

Table 5. Operation Condition of GC/MSD Analysis

Instrument Operation conditions
GC-MS GCMS-QPY050A system (Shimadzu)
Column Rtx-5 fused-silica capillary

(0.32 mm x 30 m)

Carrier gas  He

Linear velocity 44.4 cm s!

Interface Termp. 280C

Injector Temp. 260C

Oven Temp. 10T (2 min) - 10C/min - 230C (15 min)
Tonization mode Electron impact 70 eV

Scan range  m/z 100 - 400

Split ratio 10 : 1
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6714 23171 A ‘%‘%}94 =5
913te] Ph, Cd, As 2 %
A A A Pbe vy = 28.71x + 4960.83 (R =
1.00), CdE v = 242.36x + 463252 (R® = 1.00), As:=
y = 53271x + 474462 (R? = 1.00) ¥ Hg*= v = 0.04x
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Table 6. Result of Pb, Cd, As, Hg Analysis and SO. Residual Contents

Heavy metals (mg/kg) SO, residual

Materials Ph Cd As He (mg/kg)
B[l Before decoction 1.592 0.155 0.055 0.014 ND."
(Samchulkunbi-tang) After decoction 0.036 0.002 ND. 0.001 N.D.
¢ Before decoction 0.830 0.077 0.045 0.015 N.D.
(Yijin-tang) After decoction 0.193 0.010 N.D. 0.002 N.D.
N N Before decoction 0976 0.164 0.167 0.019 35
(Banhabaikchulcheunma-tang) After decoction 0.031 0.003 0.006 0.005 N.D.
THE Before decoction 2.162 0.128 0.061 0.018 34
(Pyungwi—san) After decoction 0.080 006 N.D. 0.005 N.D.
JLEfREN =) Before decoction 1.480 0.294 0.034 0.012 3.8
(Leejung-tang) After decoction 0.064 0.007 0.007 0.002 N.D.
W Before decoction 0.907 0.193 0.085 0.020 124
(Kwibi—tang) After decoction 0.072 0.006 0.004 0.002 N.D.

* 1 Not Detected
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BHC (16869 min), aldrin (17.310 min), p,p~DDE
(19850 min), dieldrin (20.089 min), endrin (20.794
min), p,p’~-DDD (21.015 min), 24-DDT (21.051 min)
% 44-DDT (21621 min)®] &o.= LERsktH(Table
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Table 7. Retention Time of Standards and Allowable Standard

Pesticide Std. RT. (min) Allowable standard Pesticide Std. RT. (min) Allowable standard
GC/ECD (mg/kg) GC/ECD (mg/kg)

a-BHC 14.828 p,p-DDE 19.850

B-BHC 15.972 02 p,0'-DDD 21.015 01

y-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 8. Result of Residual Pesticides Analysis

Pesticides (mg/kg)

Materials a- B- ¥ 6- 24— 44- pp-
BHC BHC BHC BHC DDT DDT DDE Dbp Aldrin Dieldrin Endrin

— gg{fgggon ND® ND. ND. ND. ND. ND. ND. ND. ND. ND. ND.
(Serchuilkunbi-tang) ‘cj‘tcfggléﬁon ND. ND. ND. ND. ND. ND. ND. ND. ND. ND. ND.
— before  ND. ND. ND. ND. ND. ND. ND. ND. ND. ND. ND.
— 7]
(Yijin~tang) alter . ND. ND. ND. ND. ND. ND. ND. ND. ND. ND. ND,
T R before ~ ND. ND. ND. ND. ND. ND. ND. ND. ND. ND. ND.
(Banhabaikchulcheunma— Aft
tang) decgf: ion ND- ND. ND. ND. ND. ND ND ND ND ND ND.
—_— before  \D. ND. ND. ND. ND. ND. ND. ND. ND. ND. ND.
"H
(Pyungwi-san) ‘cj‘tcfggléﬁon ND. ND. ND. ND. ND. ND. ND. ND. ND. ND. ND.

Before  np ND. ND. ND. ND. ND. ND. ND. ND. ND. ND
S Lefore  ND. ND. ND. ND. ND. ND. ND. ND. ND. ND. ND.
(Leejung-tang) alter . ND. ND. ND. ND. ND. ND. ND. ND. ND. ND. ND,

Before
— Before  ND. ND. ND. ND. ND. ND. ND. ND. ND. ND. ND.
i v
(Kiwibi-tang) ﬁgf; ion ND. ND. ND. ND. ND. ND. ND. ND. ND. ND. ND.

* 1 Not Detected
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