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Safety on Hazardous Substances of Soeumin Kwakhyangjeonggi-san

Chang-Seob Seo, Jung-Hoon Kim, Dae-Sun Huang, Hyeun-Kyoo Shin
Herbal Medicine EBM Research Center, Korea Institute of Oriental Medicine, Daejeon, 305-811, Korea

1. Objective

To compare the contents and transfer rate of hazardous substances in crude, washing solution, crude after

washing, decoction and remnant after boiling.

2. Methods

The heavy metal contents of each step were measured by inductively coupled plasma mass spectrometer (ICP-MS)
and mercury analyzer (MA-2). In order to analyze pesticides in each sample 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.

3. Results

1) Contents (mg/kg) of heavy metals in decoction of all herbal medicine prescriptions were not detected.
2) Transfer rates (%) of heavy metals from crude to remnant were As (83.3%), Cd (100.0%), Pb (182.6%) and

Hg (100.0%).

3) Contents (mg/kg) of residual pesticides were not detected.
4) Transfer rate (%) of sulfur dioxide (SO2) from crude to remnant was 44.2%.

4. Conclusion

Our results showed that boiled herbal medicine prescriptions which we take is safe from the hazardous substances.
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II. #4%k 8t ik

1. M=
2 Al AMEE AR\ EEERBEC T3S
PRI SEHEOR T, O o] TRt o] EulE
o} # % (Agastachis Herba, Yeongcheon, Korea), fif 5
(Perillae Herba, Geochang, Korea), 7t (Atractylodis
Rhizoma alba, China), [ F (Citri Unshius Pericarpium,
Jeju, Korea), T 7 (Citri Immatri Pericarpium, Jeju,
Korea), 57 E:
Korea), 4= B (Zingiberis Rhizoma Crudus, Yeongcheon,
Korea) & Kk Z (Zizyphi Fructus, Yeongcheon, Korea)&=
(F)= U B (Yeongcheon, Korea)oll A 13151 2
Eft (Atractylodis Rhizoma, China), 21> 5 (Pinelliae Tuber,
China), KME K (Arecae pericarpilim, China), 5%
(Ginnamomi Cortex, Vietnam), %oz 51~ (Alpiniae Fructus,
China) R % H & (Glycyrrhizae Radix, China)s= (FHHMAX
(Jecheon, Korea)oll A] 2z} -q)sto] F=thStal g9
et xS WARFE T4 Lotk ol kA
S (2009-KE30)> h=8he]8ted -9 SHHEBMSI+
Aol BAs Tk

(Zingiberis Rhizoma Siccus, Yeongcheon,

2. Aot & 7|7

3 A0 AMGT AR F3E B4 4] 8l 37
% Z40] AP FHOR B BAUY B2
& TokaiA) e A HNOYE AHESIST, W, 7}
oy

&, HlA, 2 B0 ARE-3E 25992 National
Institute of Standards and Technology (NIST, USA)2] &
FEA S ARESITE Airelstste AlFel ARES
A} (HC)E J.TBakerA} (USA), ol E+2- (Ethyl alcohol)
 Fkslra (H202)E (A S Dacjeon, Korea)
o4 22t 795t AP&?J}“E} 79 BE Aok
BAS 57 Aok Agas

w, 7T E, v A& E42 ICP-MS Spectrometer
(Thermo elemental, USA)S AFE-3}91Y, & £4&
Mercury Analyzer (MA-2, Nippon Instrument Co, Japan)
= /\]_jlg}oﬂr,]_ A= o]A]-ﬁ}ﬁJ— AlEL Jon Chromatography
(US/2090XE, Waters, USA)E AHES3, 2135k 3
218 GC 7890A system (Agilent, USA) MS-QP 2010
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Table 1. Prescription of Soeumin Kwakhyangjeongi-san.

DEEAN EFERHS ANSZ0 [HE XM A2

WA, A4, O (Y
gz K Agastachis Herba 6
RO Perillae Herba 4
H ook Atractylodis Rhizoma alba 2
Z ok Atractylodis Rhizoma 2
£ Pinelliae Tuber 2
Ffi R Citri Nobilis Pericarpium 2
7 K Citri Immatri Pericarpium 2
PN Arecae pericarpilim 2
VE2 Cinnamomi Cortex 2
H H Zingiberis Rhizoma Siccus 2
M Alpiniae Fructus 2
RHE Glycyrrhizae Radix 2
tOE Zingiberis Rhizoma Crudus 4
KX H# Zizyphi Fructus 4
& At 38

Table 2. Operating Conditions and Data Acquisition Parameters of ICP-MS.

Parameters Operation Conditions
Rf power (W) 1350
Sample Uptake Rate (rpm) 24
Cooling Gas Flow Rate (I/min) 13
Auxiliary Gas Flow Rate (L/min) 0.7
Nebulizer Gas Flow Rate (L/min) 0.90 ~ 0.94

Sampling Cone
Skimmer Cone
Nebulizer
Spray Chamber
Spray Chamber Temperature (C)
Dwell Time
Number Of Sweeps Per Reading
Sample Delay Time (s)
Rinse Time (s)

Ni, 1.0 mm aperture diameter
Ni, 0.7 mm aperture diameter
Concentric nebulizer
Cyclonic chamber
4
10
500
75
75 (2% HNO3)

PLUS system (Shimazu, Japan)S AFE-3F$1 T} Microwave
digestion system<- Q15 (Questron Technologies, Canada)
2 Agelsik

3. 4% dH
)24 A=

AREN R ESHCS Table 13 22 %%@E
ato] T A% Adele] Rl AlA o, AlH & AxE

o, A5 o % AT F AV TRk A
o) A% 9L Table 18] B2 oFg7]ol U ARl
1089f) SNF]E B A7Hs1o] 100 Tl 12087

A9 oS ARE AHgH

2) As, Cd, Pb ¥ Hg AZM At

As, Pb, Cd9] ZZEH (100 ug/l)S 70% A+
ST o438l BL 1, 5, 10 ppbE Zxﬂd T A%
S A el FAFAN O 2 Al fATgE
2P A 7] (ICP-MS, Table 2)& AHS-3 }0% A8t
ATk

Hg?] %28 (1000 mgl)yg 05 molL. AAA S
o] L3le] A8l T ATAL AAFIPoH, o8
A7 MA2E olg3te] AT



RE 27} 719 20% HNO3 solutiondl] T2 A7

F 3% }ﬁw—rixﬂ 3 the A2A 2 ARSI
o SAE AA F s B A F A7 e 22
s

AxE ANEE 7H02 g& HLsH Ho}l AJA A3t
ek a2 747} 2 o5 AUA FHe 3 H4k 8 ml g
2 FEG A FAA AR Z 180°CE S| 207
7+ 7¥gste] 48] L3alstdnk Sl st °“°ﬂ G
ZHTE 7tste] A8 25 mLE & F Yo

Stk Fat 8 mLE 7 A9 22 E'..ﬂi ity

sjo] FAIY G0 Sk 2] Aog fEAT
Sehzobd A7) APME ol &5}e] Table 29}
o g A, Gd 2 Pb 53 e SHES B4
stk
(2 Hg & =2
Hg w41 E*E%%H zt Wﬁﬂ% A& 2F 100 mg
= Ads g § 714718k orE 7 (Combustion
gold amalgamation method)?] F=%417] (MA-2)E 9]

O:

Table 3. Operation Condition of GC/ECD Analysis.
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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. 120 C(4min) - 8 C/min - 260°C(5Smin)
Split Ratio 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
260 C

Injector Temp.
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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DEEAN EFERHS ANSZ0 [HE XM A2

Table 5. Operating Conditions and Data Acquisition Parameters of IC.

Parameters Operation Conditions
Pump Waters 515

Flow Rate 1 mL/min

Injection Volume 50 ul

Run Time 20 min

Detector Waters 432 conductivity detector
Column Alltech 51207 anion

Mobile Phase 0.85 mM NaHCO3 / 0.9 mM Na2CO3

Al g thx AA8] FEH S et
Aol & oA dAik-tEEEr e ol E
(50:48.5:1.5) ¥ 5 mLE F=38t] FSHS R ot
FEde T4 T o] oP)OﬂH ASFESAIA Sl
£ 28 B ok 20% oFlE S 4t 2 mLd
o] AlPEHe R Tk

g9 5 ANE GGEMol 77} F¢stal Ao
7 AZnETIH ] 7 S aE E%ﬁcﬂi&l 779} 1]
iﬂomﬁ GC/MSD e EoH Di l k8l A

=

Tobe STk A A EER IER S 2

A N (AF A8 5.0 g, AA AF 500 992
WY 24544 400 mL, 4N HCl 90 mL, 5% ethanol
100 mLE 37| ¥tk W7ol W4E S4A1712

ek ol 719l 3% H202 30 mLE %
AIZE4587F 100 CAlA 7HEd F 718

wolil 22 52719k} 39% H202 & H3le] ooz 3}
Ak Zzte] A9S Table 594 22 Z7AOR Ion
o]-g-8te] KFoltEteE £ st

i 01'

7} %d A0 2 N2 gasE e SR 15—‘%
Al
1

Chromatography &
Atk

IM. & R

Hel S5 (Pb, G4, As 3L Hy)

a7 -ﬂolﬂ% Pb, Gd B AsO] B8NS
ol &3] HFdS Attt A A4 A3 A
A3 A Pbi= y = 19068.34x - 12895 (R2 =
1.00), Gd&= y = 2693.01x + 17.55 (R2 = 1.00), As&=
y = 1999.63x - 24.65 (R2 = 1.00) ¥ Hg=y = 0.05x
- 002 R2 = 1007} 22 %3k #ad s vehliich

slol A5 o, Al
v

LOtxH %PEHOM As, Cd, Pb
217} 0.24, 0.04, 0.23 2 0.01 mgkgS
ERE mzw AgHers BF AZEA 2%
L= A=Y A L= e 171 7)o\ ME 242+ 0.20, 0.04, 042
4 0.01 mgkglZ AZEF o] 833, 100.0, 182.6 ¥
100.0%9] o|FES HATH

2. BlE N5 A

GC/ECDSF GOMSDE ©]-8-3] BHC (q, B, ¥ %
§-BHC), DDT (p,p-DDD, p,p-DDE, 0,p-DDT 2 p,p/
_DDT), aldrin, endrin 2! dieldrin S3} 7-& 2HF-zoke]
TS ARG o5 sk §871EX <
AR Take 734 5k ol 4] DA
LA AR wEe kGl o

o] 259 B ZA18 254 Tble SoI49) 2
o] BE WA Bisolo] AEEA B o 5
219ic
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Table 6. Result of Heavy Metal Analysis and SO2 Residual Contents (mg/g) and Transfer Rate(%).

™ a Heavy metals o Ha SO2 residual
Materials
Content  Transfer Content Transfer ~Content Transfer Content Transfer Content Transfer
(mg/g) rate (%) (mg/g) rate (%) (mg/g) rate (%) (mglg) rate (%) (mg/g) rate (%)
Crude 0.24 - 0.04 - 0.23 - 0.01 - 1.13 -
WAshing Solution N.D.* 0.0 N.D. 0.0 N.D. 0.0 N.D. 0.0 0.05 4.4
Crude After Washing 0.22 91.7 0.05 125.0 0.27 117.4 0.01 100.0 0.10 8.8
Decoction N.D. 0.0 N.D. 0.0 N.D. 0.0 N.D. 0.0 0.07 6.2
Remnant 0.20 83.3 0.04 100.0 0.42 182.6 0.01 100.0 0.50 44.2

*N.D. : Not Detected

Table 7. Retention Time of Standards and Allowable Standard.

Pesticide Std RT. (miny  owable Standard Pesticide Std RT. (miny  “Jlowable Sandard
(mg/kg) (mg/kg)

@-BHC 0423 .0 -DDE 11553

B-BHC 9.703 - p,0-DDD 11.940 o

y-BHC 8.757 0,0-DDT 11.843

6-BHC 9.787 0,0-DDT 12.297

Aldrin 10.930 0.01 Dieldrin 11.943 0.01

Endrin 12.167 0.01

Table 8. Result of Residual Pesticides Analysis in Kwakhyangjeongi-san.

Pesticides (mg/kg)

Materials - B ¥ & op- pp- pp-  pp- . . .
BHC BHC BHC BHC DDT DDT DDE ppp Adin  Dieldrin  Endrin

Crude ND* ND. ND. ND. ND. ND. ND. ND. ND  ND  ND.
Washing solution ND. ND. ND. ND. ND. ND ND  ND. N.D. N.D. N.D.
Crude after washing ND. ND. ND. ND ND ND ND ND N.D. N.D. N.D.
Decoction ND. ND. ND. ND. ND. ND. ND ND ND ND  ND
Remnant ND. ND. ND. ND. ND. ND. ND ND ND ND  ND

* N.D. : Not Detected

f =

3. BHE o|AtalEt AT} V. & %
AR N R IERIRS TR 7 Bk o]t RN EFEERS RS, B
s150) ARG 2 A3} Table 6a+ ATh AZ o AR MRS — Ao 250 9l
AEe] ool A WFolAbsake] FEES 113 mgkg O, HRMES) THAEKE, of N1AE BE K

2 ZgHgom A szwmoﬂfo.somg/go] VA REME, (13, FITR% & AS kR, W
AZ o] 4429%9] oY ES LERITE R @S Tl BE7 B Ao
R, MR, Ok, FOlt, P, B, FH, K
He, KRR, O, AR, ROH, R SOORR
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