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Abstract

Objective : Five most generally adopting basic oriental prescriptions (yookmijihwangtang, ojeoksan, sipjeon—
daebotang, samultang, bojoongikgitang) samples were collected from 10 oriental hospitals nationwide and
the transferring ratio to aqueous phase (TRAP) were calculated,

Method : The samples are grounded evenly and the decocted at 120 for 12 min on hot plate and then
filtered. The concentrations of As, Cd, Co, Cr and Pb in before and after decoction were measure by ICP/MS
and the TRAPs were calculated.

Results : The concentrations of As, Cr and Pb in the ground samples before decoction were all below criteria
level, and TRAP values were also very low ({10%). For Cd, although some ground samples before decoction
showed relatively high concentration level compare to the criteria level, because of their low TRAP (~3%),
the actual concentrations in the decoction were quite low compare the criteria level. The Co's concentra—
tions in the ground samples before decoction were all relatively low level. However, the TRAP of Co was
astonishingly high value of around 40% average,

Conclusion : The toxic heavy metal concentrations in the decoction were very low compare to the criteria
level, The TRAPs are less than {10% except Co, The toxic heavy metals in the prescriptions are mainly
remained in the residue and the only very small fraction may transferred to the decoctions, Therefore the
toxicity of the oriental herbal medicine about the toxic heavy metal may be overstressed. The Co's TRAP
turned out to be quite high value (40% average). Since the criteria level wes not established yet, the

safety of decoctions according to Co was not fully confirmed,
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(Table 1) Combinations of crude drugs in herbal medicines,

Compounded crude drugs (g)

Korean . Yookmiji— ) Sipjeondae— Bojoongikgi—
Latin name Ojeoksan Samultang
name hwangtang botang tang
<23} | Rehmanniae Radix Preparata 16 4 5
T71A+ | Lycium Barbarum Fructus 8
A& | Corni Fructus 8
i E Poria Scleroium alba 6 3.2 4
Hty) Moutan Cortex 6
A} Alimatis Rhizoma 6
2= Atractylodis Rhizoma 8
ulsk Ephearae Herba 4
A Citri Unshius pericarpium 4 2
o4} Mangoliae Cortex 3.2
27 Platycodonis Radix 3.2
2| Z¢ Aurantii Rauctus 3.2
A Angelicae Gigantis Radix 3.2 4 5 2
A7 Zingiberis Rhizoma 3.2
wzlok | Paeo Radix alba 3.2 4 5
o Cnidii Rhizoma 2.8 4 5
LY Angelicae DahuricaeRadix 2.8
disk Pinelliae Tuber 2.8
A9 (24)) | Cinnamomi Cortex 2.8 4
= Glycyrrhizae Radix 2.4 4 4
AL Zingiberis Rhizoma 3(pieces) 3(pieces) 3(pieces)
Z Allii Fistulosi Bulbus 3(pieces)
olat Ginseng Radix 4 4
s Atractylodis Rhizoma 4 4
5+7] Astragali Radix 4 6
=S Ziziphi Fructus 2(pieces)
<} Cimicifugae Rhizoma 1.2
AT BupleuriRadix 1.2
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(Table 2) MDL and recovery

unit: mg/L, %

Analyte
etals
E;T)z're As cd Co Cr Po
Concen— Concen— Concen— Concen— Concen—
tration Recovery tration Recovery tration Recovery tration Recovery tration Recovery
Sample 1 0.009 93.00 0.009 95.00 0.012 115,42 0.010 104.76 0.011 115.30
Sample 2 0.010 © 103.00 | 0.010 : 105.00 0.012 122.08 0.011 111,15 0.011 116.20
Sample 3 0.010 103.00 0.011 106.00 | 0.012 119.97 0.011 112,77 0.011 114,40
Sample 4 0.010 97.00 0.011 107.00 0.011 107,77 0.010 97.99 0.010 102.50
Sample 5 0.010 : 100.00 | 0.010 : 103.00 | 0.013 130.01 0.011 110.83 0.012 119.10
Sample 6 0.010 98.00 0.010 103.00 0.012 120,46 0.011 113.42 0.011 111,60
Sample 7 0.010 103.00 | 0.010 : 102.00 | 0,013 131,83 0.011 113.95 0.012 124.70
MDL 0.001 0.001 0.003 0.002 0.002
(P;i(;zegg 99,00 103,00 121,00 109,00 114,00
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{Table 3) Heavy metal concentrations in decoction (DEC), ground prescription samples before decoction (GPS)
and transferring ratio to aqueous phase (TRAP) of yookmijihwangtang.

As cd Co Cr Pb

f:\(/\(/) ;:;T:; DEC | GPS | TRAP | DEC | GPS | TRAP | DEC | GPS | TRAP | DEC | GPS | TRAP | DEC | GPS | TRAP
(Mg/L) |(mg/kg)| (%) | (g/L) |(mg/ka)| (%) | (ug/L) |(mg/ka)| (%) | (ug/L) |(mg/kg)| (%) | (ug/L) |(ma/kg)| (%)

Sample—1 854 | 0.37 | 2.31 | 5.06 | 0.13 | 3.90 [40.67 | 0.06 | 73.79| 5.72 | 0.32 | 1.81 | 0.00 | 0.09 | 0.00
Sample—2 40.86| 0.33 |12.46| 6,15 | 012 | 4,99 | 17.46 | 0.04 |49.61| 5,42 | 0.28 | 1.94 | 0.01 | 0.31 | 0.00
Sample—3 7.09 | 0.02 |28.37|11.34 | 0.18 | 6.39 | 15.17 | 0.05 | 31.98 | 6.78 | 0.09 | 7.89 | 8.87 | 0.17 | 5.25
Sample—4 32,771 0.11 |28.68| 5.08 | 0.10 | 5.10 |61.66 | 0.08 | 77.28 | 6.03 | 0.37 | 1.64 | 4.92 | 0.30 | 1.62
Sample—5 10.24 | 0.23 | 443 | 3.12 | 0.32 | 0.97 | 17.47 | 0.07 | 26.33| 9.71 | 0.48 | 2.01 | 6.63 | 0.10 | 6.54
Sample—6 0.00 | 0.26 | 0.00 | 1.64 | 0.28 | 0.58 | 8.38 | 0.03 | 31.87 | 0.68 | 0.48 | 0.14 | 0.00 | 0.37 | 0.00
Sample—7 17,331 0.40 | 431 | 9.51 | 0.16 | 6,02 | 23,01 | 0,07 |33.90| 2.83 | 0.33 | 0.87 | 0.00 | 0,40 | 0.00
Sample—8 1554 | 011 | 1451 | 464 | 0.10 | 454 | 445 | 0.06 | 7.10 | 0.00 | 0.38 | 0.00 | 5.63 | 0.20 | 2.76
Sample—9 0.00 | 0,13 | 0,00 | 6.88 | 0,16 | 4,27 | 14,55 | 0.02 | 58,89 9.07 | 0.19 | 4.76 | 11.73 | 0.21 | 5.58
Sample—10 | 0.00 | 0.06 | 0.00 | 3.25 | 0.12 | 2.63 | 8.563 | 0.03 |26.88 | 4.75 | 0.23 | 2.10 [20.38 | 0.40 | 5.11
Average 13.24| 0.20 | 9.51 | 5.66 | 0.17 | 3.94 | 21.13 | 0.05 | 41.76 | 5.10 | 0.31 | 2.32 | 5.82 | 0.26 | 2.69
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(Table 4) Heavy metal concentrations in decoction(DEC), ground prescription samples before decoction(GPS)
and transferring ratio to aqueous phase(TRAP) of ojeoksan.

As Cd Co Cr Pb

Ojeoksan DEC | GPS | TRAP | DEC | GPS | TRAP | DEC | GPS | TRAP | DEC | GPS | TRAP | DEC | GPS | TRAP
(Mg/L) |(mg/kg)| (%) | (Wg/L) |(mg/ka)| (%) | (ug/L) |(mg/ka)| (%) | (ug/L) |(mg/kg)| (%) | (ug/L) |(mg/kg)| (%)

Sample—1 0.00 | 0.08 | 0,00 | 2.81 | 558 | 0.05 | 46,10 | 0,09 | 52,28 | 0.00 | 0.21 | 0,00 | 0,00 | 0.45 | 0.00
Sample—2 4523 0.16 [29.15] 8,99 | 0.16 | 5.75 | 19.07| 0.11 | 1715 | 1.99 | 0.12 | 1.60 |34.68 | 0.34 | 10.16
Sample—3 0.00 | 0.06 | 0,00 | 1,66 | 0,16 | 1,01 | 11,50 | 0,06 |19.50 | 0,00 | 0.10 | 0,00 | 0,00 | 0.46 | 0.00
Sample—4 9.45 | 0.39 | 2.44 | 1494 | 0.17 | 9.01 | 11.78 | 0.09 | 13.01 | 2.85 | 0.76 | 0.38 | 0.00 | 0.27 | 0.00
Sample—5 0.00 | 0.54 | 0.00 | 3.16 | 0.15 | 2.14 |49.23| 0.11 | 4591 | 0.00 | 0.10 | 0.00 | 0.00 | 0.39 | 0.00
Sample—6 0.00 | 0.05 | 0.00 | 3.20 | 047 | 0.68 | 14,61 | 0.10 | 14.87 | 0.00 | 0.27 | 0.00 | 2.12 | 0.89 | 0.24
Sample—7 3.68 | 0.06 | 5.78 | 821 | 0.16 | 5.10 [12.74 | 0.09 | 14.26 | 0.00 | 0.17 | 0.00 | 2.52 | 0.39 | 0.64
Sample—8 17.04 | 0.09 | 19.01 | 2.45 | 0.10 | 2.37 | 8.23 | 0.07 | 12.22 | 4.46 | 0.16 | 2.76 | 34.30| 0.13 | 26.91
Sample—9 7.74 | 013 | 5,76 | 891 | 0.14 | 6,46 | 29.92| 0.10 |28.74| 1.87 | 0.14 | 1.36 |127.17| 0.64 | 19.94
Sample—10 | 0.00 | 0.05 | 0.00 | 4.47 | 0.12 | 3.59 |20.67| 0.11 | 19.61 | 9.25 | 0.35 | 2.68 |86.02 | 1.34 | 6.43
Average 8.32 | 0.16 | 6.22 | 5.88 | 0.72 | 3.62 [22.38] 0.09 |23.75| 2.04 | 0.24 | 0.88 | 28.68 | 0.53 | 6.43

{Table 5) Heavy metal concentrations in decoction (DEC), ground prescription samples before decoction (GPS)
and transferring ratio to aqueous phase (TRAP) of sipjeondaebotang.

Sivieondae— As Cd Co Cr Pb
boiang DEC | GPS | TRAP | DEC | GPS | TRAP | DEC | GPS | TRAP | DEC | GPS | TRAP | DEC | GPS | TRAP
(Mg/L) |(mg/kg)| (%) | (g/L) |(mg/ka)| (%) | (ug/L) |(mg/ka)| (%) | (ug/L) |(mg/kg)| (%) | (ug/L) |(ma/kg)| (%)
Sample—1 10.82| 0.31 | 3,53 | 1.86 | 0.18 | 1.04 | 61.27 | 0.10 |60.35| 0.00 | 0.36 | 0.00 | 0.00 | 0.18 | 0.00
Sample—2 27.66 | 0.18 | 15.69 | 5.12 | 0.20 | 2.57 | 13.47 | 0.06 | 24.18 | 4.23 | 0.17 | 2.43 | 2.65 | 0.18 | 1.47
Sample—3 0.00 | 0.01 | 0.00 | 2.28 | 0.29 | 0.79 | 19.63 | 0.05 | 35.84 | 0.15 | 0.40 | 0.04 | 8.38 | 0.17 | 4.94
Sample—4 [22.09 | 0.06 | 39.71]10.93| 0.21 | 5.25 | 7.69 | 0.04 |18.03 | 0.00 | 0.08 | 0.00 | 0.00 | 0.13 | 0.00
Sample—5 0.00 | 0.06 | 0,00 | 1,49 | 0,11 | 1.41 | 7.03 | 0,06 | 11,43 | 0,00 | 0.09 | 0,00 | 0,00 | 0.18 | 0.00
Sample—6 0.00 | 0.09 | 0,00 | 1,89 | 3,96 | 0.05 | 7.68 | 0,09 | 850 | 0,00 | 0.28 | 0,00 | 0,00 | 0.21 | 0.00
Sample—7 0.00 | 0,14 | 0,00 | 3.13 | 1.35 | 0.23 | 9.99 | 0.07 | 13.89 | 1.54 | 0.63 | 0.24 | 3.28 | 0.22 | 1.52
Sample—8 3.55 | 0.04 | 801 | 3.10 | 0.08 | 4.10 | 14.19 | 0.04 | 33.51| 0.00 | 0.06 | 0.00 | 0.00 | 0.00 | 0.00
Sample—9 0.00 | 0.04 | 0,00 | 4.80 | 0.22 | 2,18 | 11,63 | 0,10 | 11,28 | 0,00 | 0,15 | 0,00 | 0,00 | 0.36 | 0.00
Sample—10 | 0.00 | 0.02 | 0,00 | 3.27 | 0.12 | 2,79 | 7.44 | 0.14 | 5.44 | 0.00 | 0.09 | 0.00 | 62.80| 0.19 |32.78
Average 6.41 | 0.09 | 6.69 | 3.79 | 0.67 | 2.04 | 16.00 | 0.08 |22.24| 0.59 | 0.23 | 0.27 | 7.71 | 0.18 | 4.07
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{Table 6) Heavy metal concentrations in decoction (DEC), ground prescription samples before decoction (GPS)

and transferring ratio to aqueous phase (TRAP) of samultang.

As Cd Co Cr Pb

Samultang | DEC | GPS | TRAP | DEC | GPS | TRAP | DEC | GPS | TRAP | DEC | GPS | TRAP | DEC | GPS | TRAP

(Mg/L) |(mg/kg)| (%) | (g/L) |(mg/ka)| (%) | (ug/L) |(mg/ka)| (%) | (ug/L) |(mg/kg)| (%) | (ug/L) |(ma/kg)| (%)
Sample—1 [16.64 | 0,19 | 857 | 6.24 | 0,18 | 3.42 | 31.49 | 0,06 | 57.12 | 0.00 | 0.33 | 0.00 |22.50| 0.18 | 12.50
Sample—2 | 0,00 | 0.14 | 0.00 | 5.70 | 1.35 | 0.42 | 15.09 | 0.07 [20.97 | 3.71 | 0.63 | 0.59 | 0.64 | 0.22 | 0.30
Sample—3 | 0,00 | 0.01 | 0.00 | 4.68 | 0.29 | 1.62 |30.39| 0.05 |55.49 | 0.00 | 0.40 | 0,00 | 1.92 | 0.17 | 113
Sample—4 [20.06| 0.41 | 4.87 | 15.40| 0.27 | 5.68 | 6.01 | 0.06 | 9.68 | 0.00 | 0.22 | 0.00 | 16.82 | 0.57 | 2.96
Sample—5 [ 19,18 | 0,13 | 1527 | 4.45 | 0.11 | 412 | 9.26 | 0.07 | 13.84 | 0.00 | 0.28 | 0.00 | 0.00 | 0.17 | 0.00
Sample—6 | 2.38 | 0.09 | 2.63 | 7.09 | 0.27 | 2.65 | 72.45| 0.12 [59.25 | 31.89 | 0,94 | 3.39 | 14.80 | 0.26 | 5.68
Sample—7 13.50 | 0.18 | 7.65 | 7.92 | 0.20 | 3.97 | 9.44 | 0.06 | 16.95| 0.00 | 0.17 | 0.00 | 0.00 | 0.18 | 0.00
Sample—8 48831032 | 1.63 | 3.04 | 0.16 | 1.89 | 7.79 | 0.09 | 8.72 | 0.00 | 0.23 | 0.00 | 0.00 | 0.11 | 0.00
Sample—9 | 0.00 | 0.16 | 0.00 | 4.86 | 0.17 | 2.79 | 28.04 | 0.16 | 17.75 | 14.12 | 0.33 | 4.24 | 8.09 | 0.24 | 3.43
Sample—10 | 0.00 | 0.1 | 0.00 | 2.39 | 0.22 | 1.09 | 16,72 | 0.13 | 13.24 |44.62| 0.19 | 23.41| 1.70 | 0.30 | 0.57
Average 7.66 | 0.17 | 4.05 | 6.18 | 0.32 | 2.76 | 22.67 | 0.09 | 27.30| 9.43 | 0.37 | 3.16 | 6.65 | 0.24 | 2.66
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{Table 7) Heavy metal concentrations in decoction (DEC), ground prescription samples before decoction (GPS)
and transferring ratio to aqueous phase (TRAP) of bojoongikgitang.

Bojoongik— As Cd Co Cr Pb

gitang DEC | GPS | TRAP | DEC | GPS | TRAP | DEC | GPS | TRAP | DEC | GPS | TRAP | DEC | GPS | TRAP

(Wg/L) |(mg/kg)| (%) | (g/L) |(mg/ka)| (%) | (ug/L) |(mg/kg)| (%) | (ug/L) |(mg/kg)| (%) | (ug/L) |(mg/kg)| (%)

Sample—1 2,88 | 0,17 | 1.65 | 2.81 | 0,10 | 2.93 |145,40| 0,17 |83.53| 0,00 | 0.30 | 0.00 | 0,00 | 0.41 | 0.00
Sample—2 0.00 | 0.19 | 0.00 | 4.82 | 0.17 | 2.78 | 7.14 | 0.07 | 9.93 | 0.00 | 0.21 | 0.00 | 0.17 | 0.60 | 0.03
Sample—3 0.00 | 0.01 | 0.00 | 1.08 | 0.29 | 0.37 | 6.00 | 0.05 |10.96 | 0.00 | 0.40 | 0.00 | 0.00 | 0.17 | 0.00
Sample—4 15.08 | 0.05 | 33.20| 9.83 | 0.11 | 8.77 | 15.76 | 0.05 | 34.33| 0.00 | 0.38 | 0.00 | 0.00 | 0.17 | 0.00
Sample—5 [ 18.23 | 0.08 [23.31| 1.46 | 0.14 | 1.04 | 19.87 | 0.03 |70.59 | 1.13 | 0.87 | 0.13 | 0.00 | 0.08 | 0.00
Sample—6 0.00 | 0.31 | 0.00 | 1.94 | 0.10 | 1.93 | 9.16 | 0.03 | 34.81| 0.00 | 0.09 | 0.00 | 0.00 | 0.38 | 0.00
Sample-7 | 5.29 | 0.19 | 2.72 | 2.76 | 0.17 | 1.59 | 6.81 | 0.07 | 9.47 | 0.00 | 0.21 | 0.00 | 0.00 | 0.60 | 0.00
Sample—8 | 7.50 | 0,15 | 5,05 | 1.44 | 0.10 | 1.49 | 520 | 0.03 | 16,91 | 0,00 | 0.11 | 0.00 | 13.47 | 0.06 | 21.23
Sample—9 0.00 | 0.33 | 0.00 | 1.34 | 0.29 | 0.46 | 9.13 | 0.03 | 27.92| 0.00 | 0.39 | 0.00 | 0.00 | 0.18 | 0.00
Sample—10 | 0.00 | 0.07 | 0.00 | 2.62 | 0.16 | 1.63 | 19.79 | 0.08 | 25.71 | 3.24 | 0.08 | 4.06 | 0.00 | 0.28 | 0.00
Average 4,90 | 0.16 | 6,59 | 2.98 | 0.16 | 2.30 | 24.43 | 0.06 | 32.42| 0.44 | 0.30 | 0.42 | 1.36 | 0.29 | 2.13
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