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Safety Assessment of Oriental Medicines and Their Preparations
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ABSTRACT - This study was carried out to evaluate the safety of circulated oriental medicines and their related
preparations in Gyeonggi-do. Total 366 samples (165 species) were analyzed about heavy metals, residual contents of
sulfur dioxide (SO,), and 68 samples were analyzed about preservatives. 17 samples (13 species, 4.6%) were exceeded
the legal limit of heavy metal. The concentrations over the legal limit for Pb, Cd, As and Hg were 6.1~19.2 mg/kg,
0.4~0.7 mg/kg, 6.9 mg/kg and 0.7 mg/kg, respectively. In particular, the exceeding ratio (5.9%) of the legal limit of
heavy metals in foreign products was 3.3 times more than domestic products (1.8%). 13 samples (10 species, 3.6%)
exceeded the limit of residual sulfur dioxide and the concentration ranges were 105 to 428 mg/kg in domestic prod-
ucts, on the other hand foreign products were from 114 to 2,468 mg/kg. The mean concentration over the limit of
residual sulfur dioxide of foreign products (804 mg/kg) was 2.4 times more than domestic products (338 mg/kg). In
studying of the preservatives in oriental preparation, the contents of dehydroacetic acid (48.9~64.1%) in 3 samples of
labeled solutions were under the labeled preservative contents and the contents of benzoic acid (139.9%) in 1 sample
of labeled pill product was exceeded the labeled preservative contents. The numbers of the detected preservatives in
unlabeled solutions, pills and granules were 4, 11 and 7, respectively.
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kg/week, Cd 7 pg/kg/week, As 15 pg/kg/week, Hg 5 pg/

kg/week= A|Qtate] A stal Ao
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o|xkel8 A5 =2 ARESI AL, A7 oA S §
SFAIA 687 (A 204, AHA| 2871, A 204)S HEA
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54 5245 93 Pb, Cd, As, Hg 59(1,000 ppm)
I nitric acid(F3l5 w4 £48)= Wako (Japan) A&
AHg-3I T ZHRolAkskel Aol AR8-E hydrochloric acid,
0.0IN sodium hydroxide= Wako (Japan) A|&-<2, methyl red
+ Junsei (Japan) AlFS ARESIAATE HEA] #4415 919
sorbic acid, benzoic acid, dehydroacetic acid, methylparaben,
ethylparaben, propylparaben, butylparaben Sigma-Aldrich
(USA) A&, isopropylparaben, isobutylparaben< Wako
(Japan) A|ES AFE31%AL ethanol, methanol, acetonitrile
HPLC £ Burdick & Jacson (USA) A|&S A3t 5
FrE 182MQ FFo2 AAE =5, 2 99 & A
ok EFAIFS AME-EIAT

4

E—gﬁ—ﬁ% 14% Akgelo g 3143kl Pb I Ase ZH2t
50 pug/kg, 100 pg/kg, 200 pgkgl 2, Cd2 5pgkg, 251

kg, 50 pgkeol HEF FFENS ZASIAT AEe &
slel & oF 0.5 ¢& FU3| o} Microwaved Omni vessel
of ¥al Ak 6mLe} 30% HAFstrEA 2mLE THE &
Microwave Digestion System (ETHOS 1, Milestone Inc.,
Italy)©-Z 1,200 W Powerol| A 15%-7F 200°C7HA] 5411

Table 1. The operation conditions of ICP-OES

Parameters Conditions
RF power 1,500 W
Plasma : 15.0 L/min
Gas flow Auxiliary : 0.2 L/min

Nebulizer : 0.65 L/min
1.5 L/min
Pb:220.353 nm
As : 188.979 nm
Cd : 228.802 nm

Pump flow rate

Wavelength
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2027 FAISHY sttt ol AR7kA] Wl ekar
FTE vessele A NS FA A#43 & 25mLE A
3k % ICP-OES (Inductively Coupled Plasma-Optical
Emission Spectrometer; Optima 5300 DV, PerkinElmer, USA)
2 B en, BA2ALE Table 13 2t} Hg2 0.001%
AJZHIQIE-H O 2 50 pug/kg, 100 pg/ke, 200 pgkge] =E%
HFNE A ate] FFE&AS AL, T dEl ] A
F oF 50 mgS HE3| ol 71d718}zmol 27 (Combustion
gold amalgamation method)S ©]-&3%F Mercury Analyzer
(NIE-20, Nippon Instrument Co., Japan)E AF&-3ld &4
ST

OkD Ol)l —{0{1

ofo] TiRol o} BA]

14
—
2% ) AR o S0g U]

=3

=
A% Al A2009-1045 (K F 52 7ol
W)t 5Y3HA Monnier-WilliamsHH ol 2]}

TRIHM| o BEX B
7k REA EEFS F 100mgd B3] o} 747} v
gheol o 100mLA o2 3 AE BFEANoR sjal 7}

, A S AR A el A sl 24

F 3 oF 50gS FHsked vlekE 50 mLol| &35ty 233}
2 #2395 QAveleiir,. BE8s ABEAE 045 um
HEH FHZ st} Table 29F 222 2714 HPLC-
PDA (High Performace Liquid Chromatography-Photo Diode
Array; Alliance 2695, Waters, USA)Z #2493} t}.

Table 2. Analytical condition for preservatives by HPLC-PDA

Instrument Waters 2695 separations module alliance
Detector Waters 2996 photodiode array
(Range from 200 nm to 400 nm)
Detection
wavelength 235 nm
Column XTerra RP18 4.6 x 150 mm, 5 pm
Mobile phase A+ 01 M (NH,).HPO, (pH 3.0 with H.PO,)
B : Acetonitrile
Time (min) A (%) B (%)
0.0 75 25
10.0 75 25
Gradient table 15.0 50 50
16.0 75 25
19.0 75 25
22.0 50 50
30.0 75 25
Flow rate 0.8 mL/min

Injection volumn 20 pl
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A% 3 28

vt Fa% B

Sk 165% 3667190 Wit T5& AAAAE Ao 59
FTa4 71290 Pb Smgkgeldl, Cd 0.3 mgkgoldl, As
3 mg/kgeldt, Hg 0.2 mg/kgelsts 28 atls Wl 13% 17
2A(4.6%)°] 715 =™, 2 A= Table 37 2
t} 71Fo] 23E FF5LE Pb 97, Cd 97, As 17, Hg
1740101, FZo|A Pb, Cdo] mhtollA Pb, As, Hgo]
Al AEEAT 71 23 AEFFEE Pl 6.1~19.2 my
kg, HiF 89 mgkgl E 7|2 1.887F AE=HALH, 53]
ZFuke 715¢] 388191 192 mgkglE =& QUEES
ERATE Cde 0.4~0.7 mg/kg, B 0.5 mgkgS 2 7]52]
1.7H17}F A& E AT AsE 6.9 mg/kg, Hge 0.7 mg/kgo] 7

Pb A P& FaFo] hFstAIRE, =2 A A ¢
A7kt G vRITY. Cde AETH w77t s
1 FE507 F3] 42 gol wEFHoIE Al 2 7]
7+ EAE 4 lemd 71 A7 =EEHAS A9l
HA@E, gL 58 R & AT Ase] A4S o
FAH A A, AEAAES D ARARNE Do

2= 9

Z 4= 2009™? Hge elemental mercury®} inorganic mercury
compounds ¥ organic mercury compounds 522 & F
A=Y, 53] methyl mercuryd] LAF =& A T35

8%l FUS 25671 T 11F(AIA, Bt
&6, 9°F A, FE, w5, g, &
] FAFOR 59%=A] 4kl HlEl 33w B8
o FAgoR ASd FEEE AR 274 BT Cdol3d
o} $94ke Pb 971, Cd 74, Hg 2 As7t 2 1782
2 koA AEEA &S Pb, He, A7} HEHAL &
3] Pbo] BWol A& AHE Hole 5T FYA] F5
otk L A=TE E=A ERTE {109 ATl E A
AAE B A] SAETE A gReke] Fad ol
gEE = RAow AT

7
QAR BAFL ko] 1104 F 243+, $5) 3
3 1

A

rr

vieko] IiRoL e 5
Sk 165% 3667113 ez Aof 5o #Folstsldt
715221 30 mg/kgelsts #-&ste] Ak AFt | X4l
o] 7|5 23l 3.6%2 FAES HYoH, 1 A=
Table 49} 7T}, =42ke] 739 35 (F71A), &, 4tek) 479
A 105~428 mg/kg MR 7S Z2H3IATE FYte] 7
T 8T, A, wesh, By, BA, &9, A
Az A) 9AolA 114~2,468 mghkg HAR 715S 2731
om, E3] F3Ak 713 2,468 mgkge] HEHo] 7|&
o] 823 AL ke 7IE 23 ko] WA
Eis

o}
T EE 338 mgkeol L SRS 71E 2 3Heke] H

Table 3. Heavy metal contents in oriental medicines exceeded the KFDA" regulatory criteria

Korean name Latin name No. of samples Origin Violated heavy metal ~ Contents (mg/kg)
AR Chrysanthemi Flos 1 Korea cd 0.4+0.0°
Chi 6.1+£0.3
Al A Cinnamoni Ramulus 2 . na Pb
Vietnam 6.8+0.3
Pb 7.9+0.1
wpt Lashiosphaera 1 China As 6.9+0.2
Hg 0.7+0.0
- . . . 0.6+0.1
W= Atractylodis Rhizoma Alba 2 China Cd
0.5+£0.0
A= Dendrobii herba 1 Vietnam Pb 11.1£0.7
e Dipsaci Radix 1 China Cd 0.7+0.0
Q9 °F Linderae Radix 1 China Cd 0.5+0.1
o< Achyranthis Radix 1 Korea Cd 04+0.0
Z Polyporus 1 China Cd 0.5+0.0
A At lodis Rhi 1 Chi Po 8402
= ractylodis Rhizoma na
o= k4 z ! cd 0.7+ 0.0
. . . 6.5+0.3
3= Morindae Radix 2 China Pb
6.9+0.2
gl Coptidis Rhizoma 1 China Cd 0.4+0.0
_ . . 72+0.2
3 u} Magnoliae Cortex 2 China Pb
19.2+0.6

YKorea Food and Drug Administration
PMean + standard deviation of 3 replications
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Table 4. Sulfur dioxide contents in oriental medicines exceeded the KFDA" regulatory criteria

Korean name Latin name No. of samples Origin Contents (mg/kg)
R . . 288 + 8%
A7k Zingiberis Rhizoma 2 China
328+ 10
N Lveii Fruct 5 Korea 401+9
cii Fructus
™ Y China 2,468 +23
=43} Lonicerae Flos 1 China 1,957 £ 21
=35 Araliae Continentalis Radix 1 Korea 105+3
2ty Moutan Cortex Radicis 1 China 746 £ 12
2} Aconiti Lateralis Radix Preparata 1 China 240+ 10
. . 409+9
Al o Dioscoreae Rhizoma 2 Korea
428 £11
fot& Longanae Arillus 1 Vietnam 114+4
2] Ponciri Fructus 1 China 912+ 14
s A Corydalis Tuber 1 China 188+ 6

YKorea Food and Drug Administration
YMean + standard deviation of 3 replications

=7 Uehton,

o A7 odEEs

w5l Blel =7 Yebs

0.50]
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0.25 ~

U
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Fig. 1. Chromatogram of preservatives by HPLC-PDA.

1: Sorbic acid 2: Benzoic acid 3: Dehydroacetic acid
4: Methylparaben  5: Ethylparaben 6: Isopropylparaben
7: Propylparaben 8: Isobutylparaben  9: Butylparaben

Rt 9] BEN F&

B As LZRI%E - Wzt - HE| EZolA e o] E -
gAMb 28] 2 O JF{E BEA 24 o &
oz AAsiaint. 2 FellM 2204t ¥l 2 AR sorbic
acid2A], x4 @ 2 HFE benzoic acid2A], HF| =&
olAlHIo|E & 1 ¥FE= dehydroacetic acid=2A THS +
AR 95 HEA EFFFENOZ HPLC-PDAS] &
2 Z71(Table 2)dl Wl FAEATHORZ Al A3 A=
nfEZS Fig 13 2l BEAE HEE $AE sorbic
acid 6.9%, benzoic acid 7.7%, dehydroacetic acid 8.5%,
methylparaben 9.7+, ethylparaben 15.6%, isopropylparaben
17.9%, propylparaben 18.33%, isobutylparaben 25.0%,
butylparaben 25.4%-0|0t}. 7} BEA Q] Ho S92
sorbic acid 260.3 nm, benzoic acid 228.59} 272.2 nm,
dehydroacetic acid 222.79} 306.5 nm, methylparaben 5 6
9] parabenFE 254.4 nmol|A YEFG O, 9F HE=A 9
SAEA S FHAe Eelsd 7= 235 nmof A
A8

FHeFAIAl 687100 gt BEA] HAPA I= Table 59+ 2o
o, AEd BEAY S/ 9 EXT Fig 29 3ol 552
2 547904 HEEAIL benzoic acid7} 3671 (67%) 22 7}
=8 HAEES B2, propylparaben 77 (13%), methyl-
paraben 571(9%), dehydroacetic acid 471(7%), ethylparaben 2
A(4%) =22 Yepth BEA7E FAE AA 177 A
147, kA4 370) 5 AA 141 BAE BEATE HEE
SOy 2 5 37494 dehydroacetic acid7} A ®L] 48.9~
64.1% HAEE ] FAIF 7]l Lt A 17004
benzoic acid’} ZEAIHE] 139.9% HEE O] FAFS 23
=g

BEA = thheRd el

=
KARR=

QUG nEA ) 7% 0] o
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Table 5. Concentration of preservatives in oriental medicine preparations by HPLC-PDA

Labeled preservatives

Unlabeled preservatives

Sample type Number of samples Range Conc.” Number of samples Range Conc.?
Compound Compound
Tested Detected (%) Tested Detected (ppm)
14 Benzoic acid 88.9~112.3
3 DHA? 48.9~64.1 3 Benzoic acid 46~197
Liquids 14 4 Methylparaben 88.2~93.4 6
; Ethylparaben 89.2~90.0 1 DHA 99
6 Propylparaben 82.3~113.6
Granules - - - 28 11 Benzoic acid  70~1,101
1 Benzoic acid 139.9
Pills 3 1 Methylparaben 86.3 17 7 Benzoic acid ~ 89~3,802
1 Propylparaben 90.0

YDetected quantity of preservatives / Labeled quantity of preservatives x 100

JConcentration of preservative in sample
9Dehydroacetic acid

Ethylparaben
4%

Dehydroacetic aicd
%
Methylparaben
9%

Propylparaben
13%

29 ZAlF] sl 80.0~120.0%% AHEE 4= AL oF
H AS6z= A10E D A2 A7532 A1} A450l
H ook BEAE ALREE A 2 WA 2 e
Al 2 AES 5o 9t Be Ao sorbic acidE
=& 7| pseudo-allergyE I = A3 benzoic amd
=X 61_3_ okslA|RF FE7], M, v, AR ATE

o dr 41 & I

m\u
_1

2.2 '® methylparaben, ethylparaben, propylparaben
butylparaben T2 H8e AT oS 7RIt B
—1_7}_ 9/]\]:]_19 20).

BEAZE W EAE SIAAA 67, A 287, 34
177) & BEA7E A28 AAE 227102 43%0] sFs)
Ak AA| F 37404 benzoic acid 46~197 ppm, 174
dehydroacetic acid 99 ppm A== FHA Q] A ZF
v FA)E AFOIN S 11739014 benzoic acid 70~1,101 ppm
o] ZAEHNoH, A 7704 benzoic acid 89~3,802 ppm
o] A=H At FHHA), Ao benzoic acidZ 2+7t 1,101
ppm(0.11%), 3,802 ppm(0.38%) HAE=H TLE 94“%011*1
o HEA AR LIQL 0.1%0]8Hs 23 ARE-SF -0,
BHEA7F v EAE AA] 2271 (43%) 41 €] E‘_T‘:xﬂ HE2
FAZIE SikAtatelnt, ey vl 529 THAE T A

Afd BHES ] ik Akl MER benzoic acid 5
I 2o REBE HANME S E L benzoic acidE Al
9, A7, AW T =R AF o= EA) s,
AEE 2ol YA ARF, | E]olA] ZH2E 0.5~5.7 ppm,
4.1~478.4 ppmo] AZHYTT BysT QJoms nEx
7} v FEA)E SeEAIA] = benzoic acid 5°] AEHE AEF
o thated] E—-—xﬂ-J dAFel g A+ e 2o
Zo " AtgE T

d*}éﬂr
= 13%F 1774(4 6%)01 71%—2 Z3 AL 71% =3 A&
FEE Pb 6.1~19.2 mg/kg, Cd 0.4~0.7 mg/kg, As 6.9 mg/
kg, Hg 0.7mgkg °lRew, 54 geFe 1101 F 27
(1.8%), THAF ek 25671 F 1570(5.9%)°] 7158 =24
ste] AR T =9iate] 33uv Bkeh ZRoltstet 7
A= 10F 1314(3.6%)°] 715S 2=H3L 1 5 =
2F gheke 470 A 105~428 mg/kg®] HEH o] Ht 338 mg/
kgolRom, =JAak gleke 97 114~2,468 mg/kgo] 7
Z o] Ht 804 mgkgl & FY4ko] =4t SheF WU 2.44)
=9tk SeRAAle] ek BEA AAPEH BEA|7E FA]
H 1774 SA 147, A 37) T HA| 349014 dehydroacetic
acid7} EAIH2] 48.9~64.1% HAEE o] ¥AIF n|vtollo
o, 3k4] 1744 = benzoic acid7} 139.9% AEE o] FEA|
FS 2T BEA 7L vEAE 51 QA 64, FHH
Al 284, A 177) T HA A benzoic acid 37,
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