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We studied concentration of heavy metals in Sagunjatang. In this experiment was analyzed the concentration
of heavy metals of boiled Sagunjatang, decoction and its ingredient herbal medicines. The concentration of
heavy metals(As, Pb, and Cd) were analysed using ICP-AES, and Hg was analysed by mercury analyzer. The

average concentration of heavy metals in Sagunjatang were as follows :

In all ingredient herbal medicines

(Glycyrrhizae Radix, Atractylodes Macrocephala, Poria Cocos and Jinseng) of Sagunjatang, As(arsenite) contents
in all samples was in the range of 0.369-0.723ppm, Cd(cadmium) was in the range of 0.000-0.085ppm, Pb(lead)

was in the range of 0.059-0.871ppm and Hg(mercury) was in the range of 0.001-0.004ppm.

In boiled

Sagunjatang, the concentration of heavy metals(As, Pb, Cd and Hg) was in the range of 0.000-0.016ppm,
respectively. In the decoction of herbal medicines after boiled, the concentration of heavy metals was in the
range of 0.004-0.387ppm. These results suggest that Sagunjatang which we take is less harmful than herbal
medicine itself, and there are more significant for using the decoction of herbal medicines.
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Aste] AMgslR L Age] AHEE FHTE RO
systeme.2 A#HF¥ FHFFE Bamstead A}
nanopure systema 8 A st AL-EA)
Ago] A2E o#AE= Whatman Nob6g A3t

1 Ak BE SFA e AL
As, Pb, Cd#-4o] AH43 EELAL SCC Afo]

Arte] EFELAE AL AL, Hge 0001% L-
cysteing 4oz HgCLE £3AAH EELYSR
AHgE4th As, Pb, Cd¥E4& ICP Atomic Emission
Spectrometer(ICP-IRIS, Thermo Elemental, U, S. A)
2 AHe381913, HgEAlolE Mercury Analyzer(Model
SP-3D, Nippon Intrument Co. Japan)E A3l th

22. 28 Wy

22.1. NEgeA e} A A7)

ekRje] B4 A EARI HES AlEAIE]
ALEE 2, By W 2 i dAES UA
Z+zF 200 g& st Efsta oA 100 g& HAst
o NBE gt

7zt 59 FAAE AxE F EHAV2 BHskd

TR NAA 1543 54 A=A o B4AE
2 Agstgh ZE ABE 33 uE 24 ¥ H3ag

& Fs9en, o WiE Fg. 19 Yetdiich
AZATE 2ol W AA7Y BAE A3 B

g whoR AxA|A A3t dA}E F A
BE ARSI,

Mix sample = take 1~2g portion for each digestion

Add conc. HNOs = reflux for 15minutes at
180~200C => Cool

Add Ternary Solution 10ml = reflux for 10minutes
at 200C

Cool = dilute with reagent water => filter
particulates in digestate

Analysis by ICP

Calculations

Fig. 1. Procedure of method.
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222. 29 Jd B
AR %
Ag 27}

5
Atk A o Ao o

223. As, Pb, Cd ¥ Hg ¥4

As, Ph, CdEA 2 Table 19 Ao wa} &3}
Feorn] Hgol ¥4& 7147185 ohd 7 (combustion
gold amalgamation method)2.2 AgsHoy
SRM71Y 27 =W & Table 29 YeERIAT

Table 1. Operation conditions of ICP analysis

Instruments Conditions
Flush Pump Rate {ml/min) 2.03
Analysis Pump Rate (ml/min) 1.8
RF Power (W) 1150
Nebulizer Flow (PSI) 25.0
As(189.042)
Wave length (nm) Cd(228.802)
Ph(220.353)

Table 2. Operation conditions of mercury analysis
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© 3g%x 3 ppmoldl, Pb TEE F{ELFE 5
ppmol3t, Cd FE& 34%% 03 ppmelst, Hg &
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ol ANURY T4 FHA NEFFS T
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As= 0.723 ppm, Cd=
0. , Hge 0001 ppmo 2
AZ gon, B AL Ast 0369 ppm, Cd=
AZH A ¢k, Pby 0.338 ppm, Hgt 0.004 ppm
o7 A& Hzm, #F9 FE$ Asv 0703 ppm,
Cd¥ 0.076 ppm, Pb 0.059 ppm, Hg+ 0.001 ppm
o2 A% Yo, ddy A¢ AsE 0709 ppm,
Cd¥ 0.085 ppm, Pb 0.104 ppm, Hg+ 0.003 ppm
o7 A% Itk o) W% A7V Ty
F3a9 gtz FEE FFATS F4
3 A¥E 98 £ 99y, waa B Agd ALE
3 A A dirH o Fedte FAE Ro}
T Ruhgk Ho g ALgE X w, 1 A#E Fig. 20|

0.019 ppm, Pb=

32. 29 J ga¥Fe] a5 5
Adg d FAE FFsF AT g9
9 AFEAbEY) ek RAY F34 S As
9] A% 0016 ppm, Cd9 A& AEHA F%2
Pbe] A% 0007ppm, Hgd 7% 0002 ppmoZ 7

O
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Z 5ok, gREe] 2uxpEo] o Bgg ok
FE g At AL 23T o Fo) fEstA

Fo FE&o] B g ¥ $H¥ FEY
B FFE0] FEHAE 4oy 4HAY B8

Classification Standard Solution Sample
Heating condition Mode selector Low Low
. 1st step 1 min 4 min
pennal time ) .
2nd step 4 min 6 min
Additive Unnecessary M+S+M+B+M"

2 1) M : Sodium carbonate anhydrous : Calcium hydroxide = 111 (w/w)

B : Aluminium Oxide anhydrous
S ! Sample
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Fig. 2. Concentration of heavy metals in ingredient
herbal medicines.
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Fig. 4. Concentration of heavy metals in decoction of
herbal medicines after boiling.
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Fig. 3. Concentration of heavy metals in Sagunjatang. g9 oo 523 712 A87F & Folth
Table 3. Comparison of heavy metals ingredient, Sagunjatang and decoction. (ppm)
As Cd Pb Hg
Ingredient Herbal Medicine 2.504 0.180 1.372 0.009
Sagunjatang Decoction 0.403 0.069 0.020 0.006
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