CH&tofletstolsks|X| MiIsH M1E(2014E 4E)
Journal of Society of Preventive Korean Medicine 2014 ; 18(1) : 53—65

SHAENTF 4SS AR IS0 U

Comparative Evaluation of Metals in Frequent
Using Herbal Medicinal Prescriptions
according to the Consuming Area

Kee D, Kim”, Yong Chan Seo? & Sundong Lee®*
Y Dept. of Fine Chemical and Advanced Materials, College of Science and Engineering, Sangiji University
2 Dept. of Environmental Engineering, College of Science and Engineering, Sangji University
3 Dept. of Preventive Korean Medicine, College of Korean Medicine, Sangiji University

Abstract

The concentration of 5 metals such as As, Cd, Co, Cr and Pb in 5 frequent using herbal medicinal pre—
scriptions in Korea were analyzed according to the consuming area, The ready prepared 5 prescription
samples were obtained from Korean regional hospitals nationwide, All the sample were well powdered and
pre—treated to being a solution, and then analyzed by ICP/MS. As was detected the highest concentration
of 0.55 mg/kg in Ojeoksan of Gyunggi—do, the lowest was 0.01 mg/kg of Sipjeondaebotang of Seoul C. The
highest concentration of Co was found to be in Bojoongikgitang of Seoul B and the lowest was also detected
in Bojoongikgitang of Seoul A, Cd concentration, Ojeoksan of Chungcheong—do, Bojoongikgitang of Seoul
B and yookmijihwangtang of Chungcheong—do showed the low level of 0.1 mg/kg. In turn, the highest level
of Cr was 5.59 mg/kg in Ojeoksan of Gyunggi—do B. The lowest concentration of Cr was 0.04 mg/kg in
Sipjeondaebotang of Seoul C and the highest was 0.94 mg/kg in Samooltang of Gangwon—do. Finally, the
lowest concentration of Pb was 0.00 mg/kg in Sipjeondachbotang of Chungcheong—do and the highest was
0.134 mg/kg in Ojeoksan of Jeju—do, As a result it seems that the same prescription can not guaranteed
the safety from toxic metals since those metal concentrations are dramatically varied according to the
area where the each prescribed medicine available,
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Table 1. MDL and Recovery
unit : mg/kg, %
metals
P
Sample number As Cd =2 G o
Con@ntra Recovery Con@ntra Recovery Con@ntra Recovery Con@ntra Recovery Con@ntra Recovery
tion tion tion tion tion
Sample 1 0.009 93.00 0.009 95.00 0.012 115,42 | 0.010 | 104.76 | 0.011 115.30
Sample 2 0.010 | 103.00 | 0.010 | 105.00 | 0.012 | 122.08 | 0.011 111,15 0.011 116.20
Sample 3 0.010 | 103.00 | 0.011 | 106.00 | 0.012 119.97 0.011 112,77 0.011 114,40
Sample 4 0.01 97.00 0,011 | 107.00 | 0.011 107.77 0.01 97.99 0.010 | 102.50
Sample 5 0.010 | 100.00 | 0.010 | 103.00 | 0.013 | 130.01 0.011 110,83 | 0.012 119.10
Sample 6 0.01 98.00 0.010 | 103.00 | 0.012 | 120.46 | 0.011 113.42 0.011 111,60
Sample 7 0.010 | 103.00 | 0.010 | 102.00 | 0.013 131.83 0.011 113.95 0.012 | 124.70
MDL 0.001 0.001 0.003 0.002 0.002
Recovery(average) 99.00 103,00 121.00 109.00 114,00
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Table 2. As concentrations according to the consuming area.

unit : mg/kg
Consuming area Prescription Samooltang Ojeoksan Sipjeondaebotang | Bojoongikgitang | Yookmijihwangtang
Hospital A 0.08 0.16 0.14 0.07 0.33
Seoul Hospital B 0.19 0.08 0.31 0.17 0.37
Hospital C 0.29 0.06 0.01 0.30 0.03
Ave. = SD 0.19+0.11 0.10+0.05 0.15+0.15 0.18+0.12 0.24+0.19
Hospital A 0.41 0.39 0.06 0.05 0.11
Gyunggi )
Hospital B 0.13 0.55 0.06 0.08 0.23
Ave, = SD | 0.27%+0.20 0.47+0.11 0.06+0,00 0.06+0.02 0.17£0.08
Gangwon Hospital 0.09 0.05 0.09 0.32 0.26
Chooncheong Hospital 0.32 0.09 0.04 0.15 0.11
Gyungsang Hospital 0.14 0.06 0.18 0.20 0.40
Jeonra Hospital 0.16 0.13 0.04 0.33 0.13
Jeju Hospital 0.11 0.05 0.03 0.07 0.06
Total Ave. £ SD 0.19+0.11 0.16+0.17 0.09+0,09 0.17+0.11 0.20+0.13
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Fig 1. As concentrations according to the consuming area.
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Table 3. Co concentrations according to the consuming area.

unit : mg/kg
Consuming area Prescription Samooltang Ojeoksan Sipjeondaebotang | Bojoongikgitang | Yookmijihwangtang
Hospital A 0.07 0.11 0.09 0.02 0.04
Seoul Hospital B 0.06 0.09 0.10 0.17 0.06
Hospital C 0.12 0.06 0.06 0.05 0.05
Ave, + SD | 0.08+0.03 0.09+0.03 0.08+0.02 0.08+0,08 0.05+0.01
Hospital A 0.06 0.09 0.04 0.05 0.08
Gyunggi )
Hospital B 0.07 0.1 0.06 0.03 0.07
Ave, = SD | 0.06+0,00 0.10£0.01 0.05+0.01 0.04+0.01 0.07+0.01
Gangwon Hospital 0.12 0.10 0.09 0.03 0.03
Chooncheong Hospital 0.09 0.07 0.04 0.03 0.06
Gyungsang Hospital 0.07 0.09 0.06 0.07 0.07
Jeonra Hospital 0.16 0.10 0.10 0.03 0.03
Jeju Hospital 0.13 0.11 0.14 0.08 0.03
Total Ave. + SD 0.09+0.03 0.09+0,02 0.08+0,03 0.06+0.05 0.05+0,02
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Fig 2. Co concentrations according to the consuming area.
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Table 4. Cd concentrations according to the consuming area.
unit : mg/kg
P ipti
- fezerlenan Samooltang Ojeoksan Sipjeondaebotang | Bojoongikgitang | Yookmijihnwangtang
Consuming area
Hospital A 0.17 0.16 0.20 0.23 0.12
Seoul Hospital B 0.18 5.59 0.18 0.10 0.13
Hospital C 0.36 0.16 0.29 0.23 0.18
Ave, + SD | 0,24+0.11 1.97+3.13 0.22+0.06 0.18+0.08 0.14+0.03
o . Hospital A 0.27 0.17 0.21 0.11 0.10
YUREEL T ospital B 0.11 0.15 0.11 0.14 0.32
Ave, £+ SD | 0.19+0.12 0.16+0.01 0.16+0.07 0.13+0.02 0.21+0.16
Gangwon Hospital 0.27 0.47 3.96 0.10 0.28
Chooncheong Hospital 0.16 0.10 0.08 0.10 0.10
Gyungsang Hospital 1.35 0.16 0.20 0.17 0.16
Jeonra Hospital 0.17 0.14 0.22 0.29 0.16
Jeju Hospital 0.22 0.13 0.12 0.16 0.12
Total Ave, £ SD 0.33+0.37 0.72+1.71 0.55+1.20 0.16+0.07 0.17+0.07
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Fig 3. Cd concentrations according to the consuming area.
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Table 5. Cr concentrations according to the consuming area.

unit : mg/kg
- Prescription Samooltang Ojeoksan Sipjeondaebotang | Bojoongikgitang | Yookmijihwangtang
Consuming area
Hospital A 0.34 0.13 0.29 0.18 0.28
Seoul Hospital B 0.33 0.21 0.36 0.30 0.32
Hospital C 0.21 0.10 0.04 0.29 0.09
Ave, + SD | 0.29+0.07 0.14+0.06 0.23+0.17 0.25+0.07 0.23+0.12
. Hospital A 0.22 0.76 0.08 0.38 0.37
Gyunggi ;
Hospital B 0.28 0.10 0.09 0.87 0.48
Ave, = SD | 0.25+0.04 0.43+0.46 0.09+0.00 0.63+0.35 0.42+0,08
Gangwon Hospital 0.94 0.27 0.28 0.09 0.48
Chooncheong Hospital 0.23 0.16 0.07 0.11 0.38
Gyungsang Hospital 0.63 0.17 0.17 0.21 0.33
Jeonra Hospital 0.33 0.14 0.15 0.39 0.19
Jeju Hospital 0.19 0.35 0.09 0.08 0.23
Total Ave, £ SD 0.37+0.24 0.24+0.20 0.16+0.11 0.29+0.23 0.31+0.12

Fig 4. Cr concentrations according to the consuming area.
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Table 6. Pb concentrations according to the consuming area.

unit : mg/kg
- Prescription Samooltang Ojeoksan Sipjeondaebotang | Bojoongikgitang | Yookmijihwangtang
Consuming area
Hospital A 0.25 0.34 0.32 0.28 0.31
Seoul Hospital B 0.18 0.45 0.18 0.41 0.09
Hospital C 0.48 0.46 0.17 0.20 0.17
Ave, + SD | 0.30+0.16 0.42+0.07 0.22+0.08 0.29+0.11 0.19+0.11
) Hospital A 0.57 0.27 0.13 0.17 0.30
Gyunggi 5
Hospital B 0.17 0.40 0.18 0.08 0.10
Ave, £ SD | 0.37%0.28 0.33+0.09 0.16+0.03 0.12+0.06 0.20+0.14
Gangwon Hospital 0.26 0.89 0.21 0.38 0.37
Chooncheong Hospital 0.11 0.13 0.00 0.06 0.20
Gyungsang Hospital 0.22 0.40 0.18 0.60 0.40
Jeonra Hospital 0.24 0.64 0.36 0.18 0.21
Jeju Hospital 0.30 1.34 0.19 0.28 0.40
Total Ave, = SD 0.28+0.14 0.53+0.35 0.19+0.10 0.26+0.16 0.26+0.12
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Fig 5. Pb concentrations according to the consuming area.
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FhLE ot AIEL 5ElRe] Mg

Hollh EFEe sl 537|480l X-Alol
ot Alae BuE ek ® uHe] glojit
Saare, o] A w deie] Fulvt
TAAF o] AT glon] oAl Aur Zjupg
A I W Cro] FHFE FHORL WHHE)
A%, B, AEE, WS dosln, FastE /1,
gAY TETe HeEe doqit HHA) B3
Agolo] T, BES GUIE 4 on, ANFHOR
A 27, SpAels ot B3] i, Ak,
558 4o7In, 539 BRE AyapA G 4

Ao disliAe edixsE g
Aom 2t %Xd% A3t 24 7| (threshold level)
o] mjL- YolHth W Pb &S Foll o] i Hr
7} 80(g/dL) oPdel ¢ whAggichar Hawgl o)
35 30(g/dL) oldollre WEAES 8 &= %o
1 10(g/dL) &2 1 o]ifo] =W 53] ojdol=olA
FHHoz 5 71d 5= ok HuEs Qo ¥ %)
opfls AAEo|BRE Ao wEh g49 e ¥
7h & AAE EAT 7hsAdo] Houk Ao gHer
T4 LUEE AAR R At ARe WA g2 #
olt}, 53] il FHMEE flsiA: 5 A
o] Foll 2% LUEE AR Aol Fasitt,
F-Eueke] AlEoloRE °P7<411 TA] 5 Aok Foll o
gt T4 81870l A8 Aok Pb 5 mg/kg ©]
8k, As 3 mg/kg ©Jst, Hg 0.2 mg/kg ©Js}, Cd 0.3
mg/kg olet= FAEo] glom Aokol EEI A
oS YRR Sk AAl gk T4 58 71
T Ta5224 30 ppm RO JIAJEO] Sl
Aﬂ‘ﬂﬂ‘ﬂ OFAILE AHbERE A S gk 71
Ao AAE] AA WrE P B AtoA= 7k XY
SR Aol 5 EE BAske] s
ol5l7] Y5t Aow AL 3%, A7 23 18a F
, A%, 8, AT 2 13tollA HEel7e, SmA]

llI

(e L‘ nE [z rlr
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Cistol|etstolats| x| M8 M1E (2014 42)

SHA(MDL) ¥ 3]4=&(recovery)
TofA] dojigiet. 7 549] Hat WEHEEA
2 31585 As= 0.004ppm, 99.00%, Cd= 0,001ppm,
103.00%, Co=0,003ppm, 121.00%, Cr< 0.002ppm,
109.00%, Pb+= 0.002ppm, 114.00%% E¢1=|ich,
2 Ao EAAT oA AR BetskEe 019+
0.1lmg/kg, A9 Fx= A 0.08mg/kgollAl FH i
0.41mg/kgom @ A40] Hatse= 0.16+0.17mg/
kg, A9 FEE A 0.05mg/kgollA 2o 0.55mg/
kgololom, HARGS] HytsEs 0.09+0.09mg/
kg, A F= 2|4 0.01mg/kgolA] 2|t 0. 31mg/kg
ojglom, HZFo7|e] Batsre 0.17+0.11mg/kg |
A9 FE= 24 0.07mg/kg, 2 0.33mg/kgo RS
o Sux|gte] HysEs 0.20+0.13mg/kg, A
Fe X4 0.06mg/kgollAl ZH 0.40mg/kgo] At ©]
23t Autoll A AR AsAE Foh/ &4 M= 5.1
v, @24k 10vH, AT RS 31, EE]7R
6.68, SRS 13,382 Yepyttt, 53] A
Hel Suzggat e ftox] 2 zfo|7t Qlqdch A
E89] Co HisE+= 0.09+0.03mg/kg, R 9E ==
= &4 0.06mg/kgollAl Fof 0.16,mg/kg¥o™, @&
Abo] Hilsw= 0,09+0,02mg/kg, AH =
4> 0.09mg/kg, |t O.1lmg/kgol R oH, AT ETO]
HidsEE 0.08+0.03mg/kg, A9 s HA
0.04mg/kg, 2|t 0.14mg/kg o™, HF|71"9] Bt
= 0,06+0,05mg/kg, A = 4 0,02mg
/kgA Hd 0.17mg/kg AT}, I8]31 Lu|x|3ete] 3
T 0.05+0.02mg/kg, &2 0.03mg/kg, Xt 0,08
mg/kgO| AT}, o2t AufollA AHERE] CoAle A}
ol 2.66H], @24k 1.83H], AXiEERS 3 5H],
B3Ol 8,58, SuA2 2 6H1E ERITh
(Table 33} Fig 2 211). AF2Ee] OB s T 0.33
+0.37mg/kg, A9 FZt A& 0.1lmg/kg, FHof
1.35mg/kg O, @ AARS 07241, Ting/kg, AE %
L= F4 0.10mg/kgollAl 2|t 5.59mg/kg o™, A
Y EERS 0.55+1.20mg/kg, A9 Hrl 4 0.08
mg/kgol Al Ht 3.96mg/kgAom |, HEC7|E 0,16
+£0.07mg/kg, A = 4 0.10mg/kgoll A Z/H
0.29mg/kgo| ek, 121 S| R|E 0,17+0,07mg/

ok

i,
o
-3
ok
rE
i
ol
K
£
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kg A1 = 24> 0.10mg/kgollAl Zth 0.32mg/kg
o|gltt, ofajgt AilolA AFEEe] Cdxe¥ zlol=
AREEo] 12,274, A4S 55 9ul], AT EERS: 49 5
i, BZFol7|ege 2 9ul, SnXSEe 3202 53
QA bt A EFA] o F z}o]7} QISItHTable
48} Fig 38a). AFERY] Cr¥uskE 0.37+0.24
mg/kg, AE == a4 0.19mg/kgollA 2T 0.94
ng/kg GO, AR 0.24+0.20mg/kg, A H&
+ #|4 0.10mg/kgollAl Zeh 0.76mg/kg.om, AHTh
HER2 0.16+0.11ng/kg, A9 FZ+= X4 0.04mg/
kgoll Al Zdf 0.36mg/kgoH, HFo7|g2 0,29+
0.23mg/kg, A9E = A 0.08mg/kgolA Z )
0.87mg/kg, SmA|SFFL- 0.31+0.12mg/kg, AGE 5
T FA 0.09mg/kgollAl X 0.48mg/kgol ST, ol
St Autolla] AHERR2 4,94, @-AR 7 64, AH
R 9,08, HFel7|82 10,884, Sm|x|sfg-2
5.30% 53] BFe)7|"o)A 2ol7t Ztk(Table 52t
Fig 4 2r1), AHEeHe] PbHasEs 0.28+0,14mg/
kg, A/ FEe 24 0,11mg/kgollAl 2|t 0.57mg/kg
Pgom, 9442 0,.53+0.35mg/kg, A9 T F
4 0.13mg/kgol A Zt) 1.34mg/kgFom, AlAT)RE
2 0.19+0.10mg/kg, A == 2|4 0,00mg/kgoll
A 0.36mg/kglom, HZFO7|g2 0.26+0.16mg/kg,
A9H Flei= 24 0.06mg/kgol Al F o 0.60mg/kg %
on SRS 0.26+0,12ng/kg, AGH HE=
2> 0.09mg/kgollA] X} 0.40mg/kgolqlct, ol=jgt A}
of| A AR 5,184, A4k 10,314, AT
2 36.08, EF7|E-2 108, Sm]R|Sg-2 4,440
2 53] AR, @Al B3r|goA & Ao
7F QAolth, o] M U FUFEolA AREAS
of whe} 2|4~ 1,88l A X 55, 98171A] Zpol7t QIS
tHTable 61} Fig 5 #a1),

2 A 570 FreFARollAl B4 As, Cd, Co,
Cr, Pb s+ th2 A9t GAEAY AL v]5=sh9l
L T = e = o S B e e S =
o s AFEon BasterAws iR A+
H A2 AY gl YR AqtoAE Aol Aks
g, oAk AMGEE Y BFolye: gu|x|glEto]
ohzt 29l AMFHEH o e ) np AL A
FAA 5L AR st Aujo]ojA] 2|xu]wa}
= AL A7) At ESE Sl dheko] FHFA
= tiFEe] SARER H8at=t 7|7]ol 2-3A]

jus



7F e Eolv o= gol A"ete WS AAA
Feh, o] oA 49 e AY & Hee A
7] %ol a2 xZ3tEo] AR o) 5ER] gonfd.
soF, ok, 7IE edEe $IEAY GlojXich
AAR A a5 efAe] SAMEE7 1Y e
(JECFA)®] AT EFPTWI) 7Ee=m &
o} Pb7} 8.1%, Cd7} 0.9%, Hgx= 0.5% 0= 2 S8
7} Yol ebaAdo] i = Ao dAgEa gy 2
ojelofm &5 B FEAIFI uH o] Fof Flof
80| QA n|A= FEFe AtollA= Fhof HIEE
k0] Aozt Adeh v & ATRe] Aol A
T E 5 SRo] ARAG(A R mTEhd ZF Ao
55 =Y Ao|7h mig- AA LR FeFAe: wAI7E
2 AUtk ke e AR W s, el A
oz Qlgt 1Ak Y, 7k fEdolxle] 2%
¢ Wt of e} thefet AR W FFE A2
ogrigelt ApdR & o7t whge 4= Qe X0 42
qrofA 9 RRESAY @ Q=R SHkE T o]

=~

X

FA o)A v oRr w2 S557t AEH
Aol ek Ao g &
o2 A,

=oM%t 2=olld ZMiske ARl A=,
QAL AREE, HEPR, SuARY F As,
Cd, Co, Cr, Pbe| w5 S35l that 22 28

= Ak

c AsEEE AEC HAHEE A 0.01ng/kg &
At 719 eA4kol|lA] 0.55mg/kg o2 H= 4
ZElon Fdi/x49] B(ratio)= 5.1-31.081=
Ao gl Zvhd ofe- zjo]7} ik,

«Coslez ASAY BFo7|delA 0.02mg/kg o=
Z|#j9} ALBo] HFo)7|RelA 0.17mg/kg o= Xty
2 AEEom Ho/2|49] vl= 1.83-8. 5812 A
Aut Awpd Zjol7} FiTt,
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«Cdsles 579 224l 2Bt 7ol 527
o, A71AL} 49 SRRl 0.10mg/kg o=
Al #H7IBe] @2 AloA 5 59mg/kgl 2 F|T|=
AEEom /249 vl= 2,.9-55981& X<
g Aupd zjolz} ule- it} 53] A&BO] &4k}
ol AHdi e 247} 5 59mg/kg, 3.96mg/kg
o= m¢ w2 Tt AEEUCh

Crefes AZCY AAtERoA 0.04mg/kg o5
A e} A ARERollA 0.94mg/kg o2 ZT= 4
Z5%lon Zd)/249] vl 4,94-10,88812 A<
9 A Zpo|7h SISl

Pbsis 33 AHfEoA 0.00mg/kg o= 2|
Ao} AF=e] @A A4 0,134mg/kg B R H
ZH9oH FHoj/H 49 Hl= 4.44-36.0812 A<

WA o)} uhe Fick

o] AIE FelE o FLAGolRE ARA
HE g&ekuit 2 o7k s Ae o o= ik
53] 155 F Cde A9, AU vt Ao
w=okon o7k Zint, wEkA b SdEeollA ofefet
Ao 2 Apol7h MY ool tigt AEE AT
7} S
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