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Study of Hazard Materials in Yanggyeoksanhwa-tang by Decoction Method
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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 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 petformed 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 (SO2) 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 Werds : Herbal medicine, Heavy metal, Pesticide, Sulfur dioxide, Yanggyeoksanhwa-tang (Lianggesanhuo-tang)
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HRBUK S MG oA DAY E5
BuREGs o EE e mwaE Y LInE XFse
Abolan, THRE SSRGS FrEk JioZE 4
oo, AAHE, S, e T, AT, ARE, A,
BHR, FirE AR Aotk 3 il k¥
2 BGE, BUZ, 15N, v, TR, IR, S
Sk B4, W, Hok 53 2] w39
3 2858 A3 J¥. a2 o il ki ]
T4 dele 1 B B 22 A3 S 7]
Hko 2 2ehy] wfizoll T E 0] B IS
S bl glom® FEE] 29E 7T =
RS AF 7¥sAle] AiH o g FolR|ar itk ole]
2F o) REeA ol e shefel] tigh T34 As, Pb,
Cd 2 Hgell tist 7 318710l A= i,
Aoko] FZ 53} Aonks FAR 02 3= AAE
% F3< 30 mghg olatEn AFo] e Aoy,
TS 2] oREe A 31A] (2009-1043)00] <3| 4]
F 2 2JolE 5l dlsled] ekl tgh A58
o] 9l.om, dHekAjell= BHC (g, B, y & §-BHO), DDT
(p,p-DDD, p,p-DDE, 0,p-DDT & p,p’-DDT), aldrin,
endrin 2 dieldrin 52} Zo] YR Ag= o} glof gt
oF) Fol| 2HE el tigt At 53] wlHIgh )
ol}! It Floke] olikale} F7IFES WA E A
5o I 71ES 30 mgkg ©l8kE AYHA.
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Table 1. Combinations of Crude Drugs in Yanggyeoksanhwa-tang

T, s AW 5ok BS XY @ A}
A o Z g THEIE BjS9l AP
olo] hol Aol A D5 A dlAl FF, R &

1 15 13‘13—_]1:1;]3::1_1617 %—_Oﬂ E%O %]\%7)4\0 W
B BURBK S dVEeE SAPE SfelEds 4
ST, Thek ol AT B0k B B A9 e
240 Wale @) gI3te] B Az Jele) op),

AR, A 5 228 ob), A o 2 A 5 A7)
7ol o 7 WA SelE SEe 2RI
ols 2A1E Bz A5 #o] SlalEa g of

| G FE /K A7E g gt
I bPkt R itk

1. M=

B A ARE i ok o] AR R
i1 % (Rehmanniae Radix, Gunwi, Korea), i {if (Menthae
Herba, China) @ Jfj/F (Schizonepetae Spica, Andong,
Korea)= ()51 E. (Yeongcheon, Korea)oll 4] -4}
o™, HAHE (Lonicerae Flos, Yeongcheon, Korea), it
34 (Forsythiae Frucus, China), ILI4E - (Gardeniae Fructus,
China), 15} (Anemarrhenae Rhizoma, Gangjin, Korea),
118 (Gypsuma, China) & /5 )& (Saposhnikoviae Radix,
China) (F)HMAX (Chungbuk, Korea)ol| 4] 212} ¢
sjo} Etolel gelsinet ol HarEIE 54
WSk, ol Zizke] AN Tabe 13} oM, o]
oFAllel 3 (KE10)2 F=ighe]oilsiel SefEBMSd
TAEel Btk

Crude drugs

Composition ratio (%)

H:Hi#% Rehmanniae Radix
A2 Lonicerae Flos
3474 Forsythiae Frucus

L@ T~ Gardeniae Fructus
Jdifif Menthae Herba

Ji1k} Anemarrhenae Rhizoma
A8 Gypsum
712, Saposhnikoviae Radix
JAIJF Schizonepetae Spica

16.67
16.67
16.67
8.33
8.33
8.33
8.33
8.33
8.33
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A T QAR

B: ENZ7] (100 mL = 71 oA} 83h
C SFEZ2~= (1000 ml)

D: 7k de

E: ollgzt 300 mm)

F: 7K~f-%3 (Bubblen)

G 571 RFAE 25 mm, Z°] 150 mm)

Ml S8 Bl AL82h LS Merck (Germany)
SN I EEES ALESHATE Rol81 A
ol ARS8l A (HA)LS J.T.BakerA} (USA), olghS
(Ethyl alcohoh)™} HA8KEA (H202)= (DA
(Ducion, Korewl 4 212} 74ke] 2§tk 1 9]
RE AR B4 53 Aok 183t

o, 71=H, HlA 498 ICP Spectrometer (720-ES,
Varian, USAZ AFSHTL, -8 4 Meraury Arcyzer
(MA-2, Nippon Instrument Co, Japan)S AR5} T} 2
Folakalsl A8 A] 2AL- Titrator (Metrohm 794 Basic
Titrino, Metrohm Co, Switzerland) S AFE-3}1, 75
OF BAOS GC 17A system (Shimadzu, Japan)3}
GCMS-2010 system (Shimadzu, Japan)& ARE-3}ITE
Microwave digestion system-2 Q15 (Questron Technologies,
Canada)E ARSI (Fig. 1)
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N AR B K -8 Table 13} 2] -A] BIE:
Z 3 e Az AR oA, AlHe, A1F 5 xE
o gl A8 & AA7IZ FEeslen,
FERS U x el Ao} W7 doz
ato] Asoint Ae] M7 AL Table 13} 22
T BleE A § ofg7le] ¥al =& AR 10uE
A7keted 100 CollA] 12087t &gk S A2 2 A

2) As, Cd, Pb ¥ Hg H&d 24

As, Pb, Gd & Hgo] ¥F89% (1000 mg/L)E 0.5
mol/L ALHA S ARgate] ARkd §oils 2AIgH $
FEATZ =S| (ICP spectrophotometer, Table 2)
2 A7) MADE ARESTe] Aeds APdsiait

3 TEE 34

(1) As, Cd B Pb 54

BE ZA} 7)7= 20% HNO3 solutiono]] F2A]7]
T 32 SHTE AT o A2AR] A ARSI
o} Z12e] A|EE 05~10 g FL3HA| Do} uF}
woll7] 88710l B, At 5~6 mLE 71 v
715 FE Qo AAANA LA 71=E A AT
74 A|A F 718 7R 7] (Q19)F 95 Tl
25 &Rt 8] Bl walvE B Bl
A2 sl BE A8 FEHO] FEHRE
sAste] HAS The & e 2202 FAIYH AS
THEo] BASIGIT: Z7te] A S freAgkEet=et
E33A) (ICP spectrometen) S ©]-83}¢] Table 29} 7-&
WHOE A, Gd 9 b 53 22 FEES eIk

@ Hg 73

Hg 42 ek o] 2 @AM Al <F 100
mgS AUsHA 3k F 719718307 (Combustion

Table 2. Operating Conditions and Data Acquisition Parameters of ICP

Parameters Operation conditions
Power (kW) 1.00
Plasma flow (L/min) 1.50
Auxiliary gas flow rate (L/min) 15.0
Nebulizer pressure (kPa) 1.00
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gold amalgamation method)?] 4~25-217] (MA-2)E- 9]

&3] £k

4) s 54
ROk S Z2H oo He o Algel of
3lo] ZJ7t oF 5 g& AESIA| Dot & 40 nleS Hal WAJgh
o} 7)ol oI 90 mLE ¥l 7&7] (homogenizer) £
Sut dAskg & FEgzet 7] gl
=2 ‘%‘ FauZu 7= 79k 7 gtk o] ofHS 500
ezl 7)ol &71aL s} AHe 50 mlé} SFHS
100 mLE 7}3it) o]of] tjEZ22ue 70 mLE ¥
E50] 4L v BAE TS Hﬂf\lﬁﬁ} o}efF
CIE2AEDHL e 2A2d7)el 2tk =5
o oAl gz Zeg 70 mLE Y 35:01 He ¥
A T TP o okl S Btk tE

SREEE

o{t

Table 3. Operation Condition of GC/ECD Analysis

HERO| mimA A S| fIGHEEO] 0|Xl= o7

zedEse RRRINERS S0 Behy
AE=710l Yol §53 vy Ft 4 mLo]l =20tk
1 % v 3284 7kER 6, 1 9ol 46
mLE EaL 297 P ok EAA vl o] hE
EVM] 20% OMHIE T FAF 6 mLE 9)9} 22 W
frstod vl cloj] 3gelg sh=el 3

& l 3 257 Aol v § o A8 1
AL =t} 7lEZ| X7} Lol Zlo] A= AEjollA
k)22 2 e O E (50:48.5:15) &4 5 mLE
HE3] §EA4L BoTh HEAS F84 (o T
olsholl A ZFEEAIA e I Bl TS 20%
O E &g FAL 2 mLo]] o] A|FLlo 7 F19T)
FFg 9 7S GCED 27} 795} Qo)
A AzrkERge] 7 a5 g 9]=19) )
WBIAT, GOMSD B2 B3 HEARE 9 Ak

Instruments Operation conditions
GC-ECD GC 17A system (Shimadzu)
Column DB-17 fused-silica capillary (0.25 mm x 30 m)
Carrier gas N2
Injector Temp. 260 C
Detector Temp. 280 C

Column Temp.

Split ratio

120C(4min) - 8 C/min - 260°C(5min)
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 cm s-1
Interface Temp. 280 C
Injector Temp. 260 C

Oven Temp.
Tonization mode
Scan range

Split ratio

100 C@min) - 10 C/min - 280 C(15min)
Electron impact 70 eV
m/z 100 - 400
10:1
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Afolatalst Hrake mujol-degkad )
uje} ey Buol- e SFAA| (Figure
DE o]&3t FHETLIUO & 400 mlE 2
A2 7|(B) A5 LI 4AM FAF 90 mlE E
o WA7E)0] WrE FHAL 7T UHDS
B3l AXTIAE 021 4/min £E2 EFAZITH
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0.01 M FABIJEFA 1 mL = 320 pg SO2

°o]2¥3l8} (mgkg) = MXTM
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AN
1. 325 24
A~ 3T
1) F5% E2o9 g 4

DA AR mlEECk 5] 54 @b, G, As
2 Hyo Fks BAeh7] Sfsle] Pb, G B Ase] 7%k
A& AT AR A BT Phey = 87552
- 79.78 (R2 = 1.00), Cd= y = 55365.89x - 349.18 (R2
= 1.00), A<=y = 1538.78x - 98.44 (R2 = 1.00) ¥
Hge y = 0.05x - 0.02 R2 = 1.00)¥} 722 U453
2 dds Hepiit:

2) WA S5 A

Wl ECK GOl tiste] B 212 2gele] kA, A
2oy, A|H & Az o, g o g A
£ e S54 (Pb, Gd, As B Hy) =
Table 59} 2T} T 712 AJE]|] 2FAlelA] Pb, As,
Cd 2 Hg?] stk zkz} 1.87, 1.29, 0.28 mgkg 2
not detected @ AZE oM, A AJE)2] AE A
23k Ao A= Pb, As, Gd B Hg®] o] 242} 1.98,
1.13, 0.10 mg/kg & not detectedZ FAZH T} A1H
¥ 2z8 ofAlolxe] TEE S P} 190 meks,
As7} 140 mg/kg, Cd7} 0.22 mg/kg = Hg- not detected
2 Yehton, At do e o5 gHo] 190, 114,
0.11 mg/kg 2 not detectedZ YEPIT} T3 HEF &
A 7719014 Pb, As, Cd B Hg| Fhgo] 2}7} 2.39,
1.29, 0.25 2 001 mgkg® & AZHQITE a7t B8
She AE dellxe] FE<& ke B A A 1%
FEe] ofRloll vt Fa<s el Hiske] tiRE A
& s ERSITE ol il M8 3 KA 7)ol

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 1.40 0.22 N.D. 2.00
Decoction 1.90 1.14 0.11 N.D. N.D.
Remnant 2.39 1.29 0.25 0.01 2.00

#* N.D. : Not Detected
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A% AJE) SRR TR B dY] FEE0l §
fHo] Sl Zlog Kol Xgtel B} X77]Z Bo
olfPES & 4 AU
2. EHAE THRS9F Aot

GC/ECDS} GOMSDE ©]-8-3l] BHC (g, B, ¥ &
§-BHC), DDT (p,g-DDD, p,p-DDE, 24-DDT %
44-DDT), aldrin, endrin 2 dieldrin 53} 2+ 2559k
o] gHFs AR 059 §1871EA= BHC (o,
B, ¥ ¥ §-BHOZ} 0.2 mg/kg, DDT (p,p-DDD, p,p’
-DDE, 24-DDT & 44-DDT)7} 0.1 mg/kg, aldrin®] 0.01
mg/kg, endrin®] 0.01 mg/kg X dieldrin®] 0.01 mg/kg .
2 350 QIT (Table 6) ©]5 ZH7-52Fl tdh o
L2 27k -BHC (14.828 min), y-BHC (15.798 min),
[B-BHC (15.972 min), 5-BHC (16.869 min), aldrin (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
(21.051 min) 2 44-DDT (21.621 min)2] £=0 & JERS
Tk (Table 6) o]ol] =} gHejAloIA A BIE7} =&

HERO| mimA A S| fIGHEEO] 0|Xl= o7

9 ZALEE A} Table 791419} o] Y= 7% A
o) oFAfje} W of B Fhgeto] HEHA deS

3. THAE o|itstE Axt
oA D5 A CAl FFE, Hea Y gl
2 9 BA Sof F5o] YE AOE AHI 5
Hm%kzzﬁe Odoz 7t gAE olilsldte] Rk
=793t Z3} Table 59} ZE‘O}E}. 74z gele] <Ajel
*1 ZhEolakslate] $Hke 3.00 mgkg 02 SAH Y
ou:] /q];douq. x—]F)r oﬂoﬂ}q“ 74z ;q %‘S’b:]'. 5\5@.
*ﬂﬂ < 7z oA Ae & AA7]olA 200 mgkg
AEH Ik
B 7o) Aol 77|k AP, A )A| A,
AR RE @AY, ol A, BokRS T
AP 9 g2l AP0 o]o] ekl kel
HlEE S BAE HelEdY TS AR
o AgATele A A3 Fol it glehEa
HlIE Slo] Mgk Fo) SR Fefo] AEEA 9

Lu

DA AR GO thate) Biset @ AR Pl 2 ke A3k olol Hish sl
Table 6. Retention Time of Standards and Allowable Standard
Pesticide Sed. RT. (min) Allowable standard Pesticide Std. -RT. Allowable standard
(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
y-BHC 15.798 2,4-DDT 21.051
§-BHC 16.869 4,4-DDT 21.621
Aldrin 17.310 0.01 Dicldrin 20.089 0.01
Endrin 20.794 0.01
Table 7. Result of Residual Pesticides Analysis in Yanggyeoksanhwa-tang
Pesticides (mg/kg)
Materials - ~ _ _ - - -
o B- ¥ & 24 44 0.p bp 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. ND. 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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z79)

ojo

o] sk oA g7 = skl 19

slo] HFske A7 § Wawolof & Ao AL
FH:
IV. &5 &

2 ATE doF AgFgol geke] Sfsl=A <k
& Gotr 7] sl A A AR mlEECK S
oz et 7o) 7} A Sl s
A5t O 22 28-S 4
L mllEECk o] SAM Fad 4 29 x4

elQ] kAol A] Pb, As, Cd ¥ Hgo] ke zhzh

1.87, 1.29, 0.28 mg/kg 2 ND.2 AZEHOH, A

2o A= Pb= 1.98, As= 1.13, GI= 0.10 mglkg
2 Hgi= ND.2 HEEIh Ald F 1zd o
oj|A2] Pb, As, Cd & Hg &< 1.90, 1.40, 0.22
mgkg 2 ND.E #AEHU 0w, Mgt dloj A pb,
As, Gd 2 Hg9] sk 717} 1.90, 1.14, 0.11 mgkg
9 ND.2 AZEUt B3t A & #7A7 XM=
Pb, As, Cd 2 Hg?] $to] 2.39, 1.29, 0.25 & 0.01
mgkg© & 7}7} ZE o] tiF-E A7A7|= o]
S o 2= oir/}
2. ilREEkSY A8 H A
Ho) AFwek FeFs =4

THo=

Z dele] ofAet Ae

gk A 2okl A
S5 Bk

3. ElREUK o) SAME ZRoisleks S4s 4
I Az e oA, Al 3 oFA B A A7 oA
E3.00, 200 2 200 mgkgO & FAZE o} A1
A3} el doxe AZE A Lotk

4. A7 AHL A= AE AR TRAIA 58
he AgdS YsiE A2 R E B} obdalA 8t
Eaow AR,
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