Elution of heavy metals from
Yuk-Mi-Ji-Hwang-Tang herb

by water-rinsing method
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L 49 A 2y
1. 43 A=

Sr| x| getolgt whoketH (HELR) A TEE AW
A7EA ek AAE AHE-SH} (Table 1)

Table 1. Contents of Yuk-Mi-Ji-Hwang-Tang herb

(EEH, 1984)o.2 o

Herbs Scientific name Contents
Rehmanniae Radix Rehamannia glutinosa Liboshitz 15.00¢g
Dioscoreae Radix Dioscoreae batutas Decisne 7.50g
Corni Fructus Cornus officinalis Sieh et Zucc 7.50g
Hoelen Poria cocos Wolff 5.63g
Moutan Cortex Radicis  Paeonia Moutan Sins 5.63g
Alismatis Rhizoma Alisma Plantago Linne 5.63g

Total amount 46.89g

2 AP AMES AAle sA% (F4HA: HF), Aok (FAEA]: bE), Ak
(B4R FH), WEH@AA: BA), EPET (FAEA: bF), BAF (P4t
A AFE ARSI dPel AE ZE 2AUITe 5% FEdt
(Matsunoen Chemical Ltd, Japan)oll 44|17t B¢t @71 Tt &ole42
33] o) MAHSY AXAZ] T AMRSAT. 4 didd Fl=F (Cd), ZF
(Cr), YA (Ni), & (Pb), 78] (Cu), & (Fe), %7t Mn), o} (Zn)Y] TEE
8 1,000ppm (Junsei Chemical, Japan)2 AM&3lATh FH= Milli Q
Plus (Model 67120, Millipore SA, France)Z A Z3tHt}. shekaje] #71&
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E (Table 3)7 & (Table 4)& sttt AZTAE 22 FAEY H
T 3= EFHUAE o83t A4EH L (Bemnetst Rothery, 1983) 7=

B2 1.68ppb 2831 ZE-LE 1.2ppbo]| ).

Table 2. Operation conditions of flame atomic absorption spectrophotometer

Element wa‘];:ﬁlrl:gth Slp te ig:l cu n!“earﬁl mA) Fuel  Support oifﬁ?gnrs etry
Cu 324.8 0.5 4 acetylene  air oxidation
Fe 248.3 0.2 5 acetylene  air oxidation
Ni 232.0 0.2 4 acetylene  air oxidation
Pb 217.0 1.0 10 acetylene  air oxidation
Zn 213.9 5 1.0 acetylene  air oxidation
Mn 279.5 0.2 5 acetylene  air oxidation

Table 3. Operating conditions of flameless atomic absorption spectrophotometer
for cadmium analysis

Descriptions Time(Second) Conditions
Lamp wavelength - 228.8nm
Spectral bandwidth - 0.5nm
Lamp current - 4mA
Dry temperature 35 108
Ashing temperature 8 4507
Atomize temperature 2.8 1900C
Injection volume - 20448




Table 4. Operating conditions of

for chromium analysis

flameless atomic absorption spectrophotometer

Descriptions Time(Second) Conditions
Lamp wavelength - 357.9nm
Spectral bandwidth - 0.2nm
Lamp current - 7mA
Dry temperature 45 100C
Ashing temperature 32 1100TC
Atomize temperature 2.8 26007C
Injection volume - 20448

4. A AA

o
s

AE A glol A"F

FEL o7t A=AE LotV st +HAH A IHE H]

1 Wilcoxon rank sum test® AASHETE EA

EE7 &EH =2 AHT FgAe &

a1

oy

packages Statistical

Analysis System (SAS release 6.12 for windows)& °]-23} %t}
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Table 5. Water-rinsing of herbs by characteristics of oriental medical clinic

Water-rinse

Yes A little No
9 8 13
30-39 (30.00%) (26.67%) (4333%)
Age 3 1 10
(year) 40-49 (21.43%) (7:14%) (71.43%)
9 5 10
S1< (97.50%) (20.83%) (46.17%)
5 7 3 18
(25.00%) (10.71%) (62.29%)
6 4 7
The year of 5.9 (35.29%) (23.53%) (41.18%)
practice
10< 1 7 16
(34.29%) (20.00%) (45.71%)
Total 25 14 1
(31.25%) (17.50%) (51.25%)
THE SHA ge X2 At AH I shede] gl daEglol
Bokom AZ-EH 3ol 8074 FolA FAE A gethe $HEE 41

Ma (51.25%)= 7+ =9ttt
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Figure 1. Content of metals in Yuk-Mi-Ji-Hwang-Tang herb

Cd, Cadmium; Cr, Chromium; Ni, Nickel; Pb, Lead; Cu, Copper; Fe, Iron; Mn, Manganese; Zn, Zinc

W Toxic metals
% 100 .
[] Essential metals

80

60 —

40

0 L 1 L 1 L 1
Ni Pb Cu Mn Zn

Cd Cr Fe

metals

Figure 2. Elution rate of metals in decoction prepared from
Yuk-Mi-Ji-Hwang-Tang herb

Cd, Cadmium; Cr, Chromium; Ni, Nickel; Pb, Lead; Cu, Copper; Fe, Iron; Mn, Manganese; Zn, Zinc
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Cd Cr Ni
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Figure 3. Difference of elution rate of metals in decoction prepared from
Yuk-Mi-Ji-Hwang-Tang herb

Cd, Cadmium; Cr, Chromium; Ni, Nickel; Pb, Lead; Cu, Copper; Fe, Iron; Mn, Manganese; Zn, Zinc
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Figure 4. Reduction rate of elution amount in decoction prepared from
Yuk-Mi-Ji-Hwang-Tang herb

Cd, Cadmium; Cr, Chromium; Ni, Nickel; Pb, Lead; Cu, Copper; Fe, Iron; Mn, Manganese; Zn, Zinc
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- Abstract -

Elution of heavy metals from Yuk-Mi-Ji-Hwang-Tang

herb by water-rinsing method

Han Myung Hwan
Department of Occupational Health
Graduate School of Health Science and Management
Yonsei University

(Directed by Professor Jachoon Roh, M.D., Ph.D.)

Due to increased use of herbs and decrcased labor force collecting
herbs, the production of natural herbs is decreasing while herbs are
produced by cultivation. Thus, the safety of herbs due to heavy metal
pollution in soil needs to be reevaluated. In the present study, we
evaluated how much of water-rinsing is done on herbs in oriental
medical clinics through telephone interview, and evaluated and analyzed
the heavy metal contents of the prescriptive herbs made with the six
different herbs of Yuk-Mi-Ji-Hwang-Tang including rehmanniae, dioscoreae

radix, corni fructus, hoelen abla, moutan cortex radics, and alismatis
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rhizoma, which are the herbs used most. Also, in order to determine the
effect of water-rinsing, we evaluated the decrecased elution rate and
reduction rate of elution amount in herbs rinsed with water.

The results of a telephone interview done on 80 oriental medical clinics
located in Seoul showed that the majority of the clinics (41 clinics, taking
up 51.25%) reported not to water rinse herbs regardless of the age of the
herbalist and the year of practice.

The range of heavy metal content was 0.01~1.84ppm in case of
cadmium(Cd), 0.01~2.09ppm of chromium(Cr), 020~293ppm of
nickel(Ni), 0.87~6.69ppm of lead(Pb), 2.30~19.09ppm of copper(Cu), 55.7
7~200.33 of iron(Fe), 8.93~283.93ppm of manganese(Mn) and 2.86~
154.51ppm of zinc(Zn). The average elution rate of heavy metals varies
depending on the herb and heavy metal.

The heavy metal content of prescriptive herbs of Yuk-Mi-Ji-Hwang-Tang
was 0.50ppm in case of cadmium, 0.52ppm of Cr, 051ppm of Ni,
16.15ppm of Pb, 3.91ppm of Cu, 3747ppm of Fe, 25.70ppm of Mn and
740ppm of Zn. The heavy metal that showed the highest average elution
rate was lead with the average elution rate of 90.42%.

The herbs of Yuk-Mi-Ji-Hwang-Tang showed that the average elution
rate of all heavy metals tended to decrease after rinsing with water than
before rinsing with water. The range in the reduction rate of elution
amount was 42.18~94.18% in case of Cd, 34.04~100% of Cr, 57.29~100%
of Ni, 100% of Pb, 1.85~67.79% of Cu, 8.57~73.63% of Fe, 17.51~60.80%
of Mn, and 21.52~81.63% of Zn.
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Also in the prescriptive herbs of Yuk-Mi-Ji-Hwang-Tang, the elution
rate of all metal tended to decrease before rinsing the herb with water
than after rinsing. The reduction rate of elution amount was 99.33% in
case of Cd, 100% of Cr, 95.75% of Ni, 100% of Pb, 8.68% of Pb, 45.34%
of Pb, 33.19% of Mn and 41.05% of Zn.

Considering all the results of this study, in the 6 herbs of
Yuk-Mi-Ji-Hwang-Tang and its prescriptive herbs, the content of the
harmful heavy metals including Cd, Cr, Ni, and Pb is relatively less than
the content of Cu, Fe, Mn, and Zn. The elution rate of heavy metals
varied depending on the type of the herb and in prescriptive herbs of
Yuk-Mi-Ji-Hwang-Tang. The elution rate was highest in lead. The elution
rate decreased after rinsing the herb with water than before rinsing.
When the reduction rate of elution amount was compared, in harmful
metals such as Cd, Cr, Ni, and Pb, the effect of water-rinsing was the
biggest, suggesting that rinsing herbs with water is helpful for securing
safety. Also, the fact that the effect of water-rinsing was large indicates
the possibility that herbs were contaminated during the distribution
process. Thus, for health of people, managing the distribution process of

herbs is needed from the public health sector.

Keyword : Yuk-Mi-Ji-HHlwang-Tang, Rehmanniae Radix, Dioscoreae Radix, Corni
Fructus, Hoelen abla, Moutan Cortex Radics, Alismatis Rhizoma,
effect of water-rinsing, heavy metal content, elution rate of heavy

metal, reduction rate of heavy metal’s elution amount
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