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A Survey on Heavy Metal Contents and Transfer Rate in Animal Medicines
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Abstract — The objective of this study is investigation of contamination levels and transfer rate of heavy metals and
assessment of health risk effects in animal medicines. A total of sixteen items with 148 samples were obtained for this
investigation from major herbal medicine producing areas and herbal markets from 2011 to 2012. Inductively coupled plasma
mass spectrometer method was conducted for the quantitative analysis of Pb, Cd and As. In addition, the mercury analyzer
system was conducted for that of Hg without sample digestion. The average contents of heavy metals in animal medicines
were as follows : 1.55 mg/kg for Ph, 0.28 mg/kg for Cd, 0.70 mg/kg for As and 0.047 mg/kg for Hg respectively. The average

contents of heavy metals in decoctions were as follows :

0.03 mg/kg for Pb, 0.01 mg/kg for Cd, 0.17 mg/kg for As and

0.003 mg/kg for Hg respectively. The average transfer rates of heavy metals from animal medicines to decoctions were 1.9%
for Pb, 3.6% for Cd, 24.2% for As and 6.0% for Hg respectively. Cancer risks of animal medicines and decoctions through
slope factor by ministry of environment republic korea and environmental protection agency was 1.36x10® and 2.50x10® for
Pb and 7.46x10°® and 1.98x 10 for As (assuming that the total arsenic content was equal to the inorganic arsenic) respec-
tively. The hazard index of heavy metals in animal medicines and decoctions was below recommended hazard index as 0.52
and 0.05 respectively. Taken together, cancer risks about Pb and hazard indexes of animal medicines and decoctions indicate
that the majority of samples except for some samples with relative high contents of heavy metals were safe. But cancer
risks about As of animal medicines indicate that the majority of samples were not relatively safe.
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SHPTWDO R s Hlwsk== dgakar qlar, 5t 2011
Hollle vS5Ad A eSS Su5 A9 54, 2ARlE Ul
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olel] oA Holalze| 2ate] FA|wo] AEEFo] o]F
AA Ak, Euete] Aok Fas ARl 19851 Aok
FAAL] TEE Tl Uit ARE AlFkeE, 2005 AEA
Aeke] A 8l T H871ES EYsly, 1 29EA
off thgt A7} FHLISHA ol Fo AL Stk Teivt F=A A
okS- 2002 =8 F |49l 7]50] 3mg/kg ol8kE AlE o]
T A o TEA Aokl thet 7]5se] ulEa 9
ol fall TS Tegol] gk ko] FRIER] k2 AdHlE
Alzx] o] f-8=]aL Stk

ekl B4 A ASF T T Aeke] nlE 548%
5 F ATEEROR 86%= A SHAINE, 21 AokAA|e] dnE
A3 AREALY, Wl A2 Aokt fakeiAl ©Al A
B2 Az, A% AFskaL 9o, B 98 A TR
WA= Qlek AR EA Aok edE Y T A o,

i

HoB, U 3 e e A2 AR e B4 2
o7 o]sﬂg]__ ﬂ— 7].1_:_ ]/\ ) ’] =
S8y Al S Al Hie et 2
s}

=

2011~20121d F<t A& FHAlA 7% 52 Aldl=27)),
FH(133), AR, 5-8-(4x1), Bl (117), REE@Ax), wst
(117), E3H97), A= (107), F7H37), 2567), 238A 11
z0), 2irk127), S=(113), AAE), JME=(137) 1685 148
s Fgste] 4 & BUE st & s BashEA Al
o AEE AR SIGITE AES] QA= S 9071(60.8%), 1=
HlAlo} 2871(18.9%), ¥+=+1471(9.5%), 71E} 1671 (10.8%)= %)
At 13471(90.5%), =iAE 1471(9.5%) ©]1THTable I).

Alef

w7 9 ulAe] SAS 915k AlRS] TOH 4l ghale- H,0,
9 HNO;(HEAI7-E, 5-9-31R17, A&, g=)& AH8-38I3laL
W 7EEE B onal] 258 vl 42r%°”(10p.g/mg,
Agilent, Santa Clara, CA, USA)S ARE&1910m, 38 A4S

nlar A EE A9 SRM 1547(Peach leaves, NIST,
Gaithersburg, USAYS- AFE3FSIT

729 S flete] 2 B892 Hg standard solution
(1,000 mg/kg, Kanto chemical Co, Tokyo, Japan)y} 4~=>8 37}
A= HG-MHT, HG-BHT(Nippon Instrument Co., Japan)s- A}
g3tk

Table I —Number of samples and the place of origin of animal medicines

English name Korean name  Total ~ New zealand Russia Vietham Indo Indonesia China  Korea
Galli Somachichum Corium A+ 12 4 8
Testudinis Plastrum A2 13 12 1

Cervi Cornu =7} 11 9 1

Cervus Nippon Temminch =g 4 1

Oyster Shell 2 11 6 5
Cantharides E1a=] 1 1
Batryticatus Bombyx LPAA 11 11

Amydae Carapax 7t 9 9

Cicadidae Periostracum A E 10 10
Antelopis Cornu o ok 7+ 3 3
Scolopendrae Corpus oF 8 7 1
Trogopterorum Faeces 2 %X 11 11

Rhus Galls S =k 12 12

Longgu L 11 11

Scorpio A 8 1 7

Sepiae Os EF 13 1 2 6 4

Total 148 9 1 28 90 14
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W, 7R 9 vAe] S 9% AR 8= microwave =73 Aokt FEe W, JkeE 9 H]Ae] 5742 ICP-MS
digestion system(MARS 5 Version 194A01, CEM, North 2 A8 o, 71714 3271 Table 119} 2}, Al o
Carolina, USA)S ARE-aF3LaL, 5782 A5 o]238f oA i EFENE 5% HNO; 8915 AHE-3to] 0.5, 1.0, 2.0, 5.0,
A E = Ar base?] Wafo] &S A A8 98k octapole 10, 20, 50 2 100 pugkgel FEE 2AE] AlEet TAS Y

reaction system(ORS)©] #-Z+% inductively coupled plasma
mass spectrometer(Agilent 7500ce, Tokyo, Japan)S AF&-3}3
on, w3 5290 4L 87 (mercury analyzer NIC,
MA-2, Nippon Instrument Co, Tokyo, Japan)S A3t}

e, 7I=E, H|& 53

ME8do| =X - 557 ek wEe B8 s 0585
“J&Fs1o] microwave digestion system®] 3 €719 ¥l 70%
HNO; 12 mi& 715t 5 16717F o) ®x]ste] on]EsiE 319l
ot ok on] FalE AlE7F e 3 §71E microwave
digestion system®] ¥, 1,200 W powerol|A] 15%7F 200°C7}
A 2 E 8L, Tl 1t 210°C7F
A T s o, Tl 1ERE 220°C7HA] A
AR T 533 fAste] Eelistlnt. el - U=, @)t
23 871 HyO, 1mis 7Fete] @A - S/TE 50 ml
2 83k 5A *47F%](110 mm, Advantec, Toyo Roshi Kaisha
Ltd, Japan)= 17} & AJPgH 02 AME3ISITE B8t = A
oF FEA2 & 1000 mlell FE4 Aok 100 g5 BAEFH el
2 o] (hs, DWP-5000M, U5, 3t=r)ellA] 2417 304
F7Kdsto] A8, 1 F 3mis FHd F EA A &A1
Fo% A FU8) microwave digestion systemS ©]
gato] AgEds AT

ot

Table II — Operating conditions for the ICP-MS

o% Zgssnt.

e 53
ANEEHS HTR ZASH] &1, 524 Aok 28 Alset
F5a] Aok 29717} ok 5)mg W 500 mgS AWE] AT

5 Zp2} A7) War 7k 1skEo PEE (Combusion-Gold
Amalgamation Method)y2 A-835}0] 3 253.7 nmollA] 4=
& SAsiom, 71714 2708 Table I 2k Ade
T BFEYNS 0.001% L-cysteine(98%, Nacalai Tesque Inc,
Tokyo, Japan) 2. % 3|48 % (.5, 1.0, 2.0, 5.0, 10 2! 20 ug/
kge] FEE FAElA], AR} TS W oRE SHsto] A4
SIS

sl8 43

IS nFEHEFATYY EFASEH(CRM)S o1&
3lo], A RS} FYS 2 oR 33
Z3(LOD)9F AZ3HA(LOQY= HH-9] % HAjel 7lakil o)
71&71 wef #F
o7 Axkslict.

LOD=3.3X%0/S, LOQ=10X /S

o: Rk XFHAL, S: AR 7187

Parameter Operating conditions Parameter Operating conditions
Rf power 1,500 W Argon gas flow rates
Nebulizer Babington Plasma 15.0 //min
Spray chamber Quartz Auxiliary 0.27 [/min
Torch Fassel Carrier 0.85 //min
Sampling and skimmer cones Nickle He gas flow rate 3.0 m//min
ICP source 27.12 MHz Mass range 2-260
Ion optics Omega lens Integration time/mass 0.1 sec
Detector Analog/Pulse Autotuning 3 mass
Table III — Operating conditions for the mercury analyzer
Parameter Operating conditions Parameter Operating conditions
Method Gold amalgam collection Carrier gas Purified dry air
Wavelength(nm) 253.7 Heating mode Two available modes
Mode selector Standard : 1, Sample : 2 Heating temperature 600°C
Combustion tube Filling catalysts Measuring range 0~1,000 ng

0.5 //min
Heated to about 850°C
Preheating at about 160°C

Flow meter
Decomposing furnace H2
Mercury collector H3

Buffer solution of pH 7

Standard: unnecessary
Sample: M+S+M+B+M*

Gas washing bottle
Additive
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Table IV - Toxicity indices of heavy metals
Metals Slope factor (mg/kg/day) Reference dose (mg/kg/day)

PbY 0.0085 0.0005
c ND? 0.001

As? 15 0.0003
Hg® ND 0.0003

UMOE (Ministry of environment republic korea) (2006).
2EPA, IRIS (2011).

3)API(Amerlcan petroleum institute) (1988).

YND: Not Determined.

2l @t
B kel Hpow At 330l A Wi S
Aotst AotolA] F | olag=isle A Ewﬂ

T35 ADDYS 74]*&6}1, ul= HH S (US.EPA)S <4
S 7l fEFakS ke 71879 WzHE‘Z‘(SF)
7, eEZ2 QS F3l o] veRA S AT B FaAFE
RO 721 e} @735 139 9 APPYS) 715=E o]
%}0% ZIPARFRIB =2l vkl =5 AFESISITH(Table V).
Z Grtel stk A 3l ALHTAHTL Aok A
(Table Vel el A HoE-838-2 A8stlon, BaAlF
& 20051 AAAAR 7|EFE=Ad A AAEaL e EAE
69.6 kg, 912} 56.4 kg2] 1 63 kg |43 1L, V|FEHE &
AP?22) 2009 AEES] Wb 774, o2} 83.8412] 1t 804

£ A&sisich

AU A F] H(Average daily dose)

CHixIRixED
BWxAT

ADD(Average daily dose): ¥ A3+ 5 *F(mg/kg/day)

ADD(mg/kg/day)=

CHi(Concentration of heavy metal):
ARG T T55 55 (mgke)
IRi(Ingestion rate): A F@0)] A& (g/day)
ED(Exposure duration): =% 7]7H(year)
BW(Body weight): A5 (kg)

AT(Averaging time): B3t 54 (year)

Z ekl &= (Excess cancer risk)
Cancer risk=ADD xSF

SF(Slope factor): el

H]ke 9] )| & (Hazard index)

ADD

HQ(Hazard quoitent, non-cancer riks)= RID

HI(Hazarde dex)=) HQ

AEEE At

3128 AN
7R 9 o)A HEAE 0.5~100 ugkgel FEolA
R=0.9999°1%11, 2] H&FHL 0.5~20.0 ugkg?] s=ol

A R=0.99950191 01 &, 7JF=5, AlA W =29 HE3H
(ugkg)= Z+7+ 0.091, 0.021, 0.011, 0.0010]1%1 3L, 3 &7
(ug’kg)= ZHZF 0.275, 0.064, 0.033, 0.00301%10H, 3F&L
)= TR (NIST)S] SRM 1547(Peach leaves)s Al 5.9}
FUS 7oA 33 wbE AlAS Ay Bt e @
94.2%, 7V=% 96.2%, H]4 98.3% 2 2 96.8%F LEFF
t}(Table VI).

Table V — The minimum and maximum dose of animal medicines by day

) Amount/Day . Amount/Day
English name - English name -
Min Max Min Max
Galli Somachichum Corium 4 12 Cicadidae Periostracum 3 6
Testudinis Plastrum 6 24 Antelopis Cornu 2 8
Cervi Cornu 4 12 Scolopendrae Corpus 2 4
Cervus Nippon Temminch 3 6 Trogopterorum Faeces 4 12
Oyster Shell 12 40 Rhus Galls 4 8
Cantharides 0.03 0.06 Longgu 20 40
Batryticatus Bombyx 6 12 Scorpio 2 4
Amydae Carapax 6 24 Sepiae Os 5 9
TableVI — Recovery, LOD and LOQ in the experiment
Element Certified (mg/kg) Measured” (mg/kg) Recovery (%) LOD (ug/kg) LOQ (ug/kg)
Pb 0.872 0.821 94.2 0.091 0.275
Cd 0.026 0.025 96.2 0.021 0.064
As 0.060 0.059 98.3 0.011 0.033
Hg 0.031 0.030 96.8 0.001 0.003

DMean: value of three measurements.
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2011~20121d B9t A& = ArloA f-5 $2UA T2 A AA) Mgl B 1297(87.2%), 7F=H-S 12571 (84.5%), H]
1635 148718 733t 1 PMSQ} TV o3l & A 12071(81.1%) B T 4871(32.4%)°14] AHAZEE o], tiF-
EA Ak} 299 3l 50 9 JEE, 1A 9 2 B ARE W, 7EE 9 HAE ek ol 2 € 5

o] s AR, 11 ARE uiEo R FEA *g%h FZ9H At

o] E-gsle] WS ¢ Sl THEe] pUekelEms} net FEvete] sEA Aokl st S Ve 58l stet
AF=E F7rsksich o] H]47t 3 mgkg olskE AAxo] 9lor, ol A&k =
& B 048] T]Eel Agsiglnh 2eiv @A a5 V)
%%g Moro| Z3% e Fol A=A ek %ﬂ Aetel diste] A5 Aere] F
=4 AR AEE S5 T Table VIR 2tk & & 7SS 483 A9 14841 T 8571%0 57.4%7} /A %%’:

24 49 165 UBAS) T BRIk 1} 155 o /L8 AL, NE SAE T ARE AR
(0 00~16.25), 7F=F 0.28(0.00~4.69), 14> 0.70(0.00~4.90) 2 (25.7%)>F 1271(8.1%)>W] % 571(3.4%)>T< 471 (2.7%)

L2 0.0500.00~0.31)01 0, Hit FHFE5 AEFHE W>ulh o]t
STNCF >22 013, T Aohd 7 S35 g5 A A5 HE we] 7]F (6 mgkg olshe 2943 AlEe Hﬂ
o7} Wkor, T F7e] FEA AT AE Zjol7t Wk ), 23X (72), §=17) E AT7) 455127)013

AR F Fad o] 2R SR oA o, dlEr 7hEES 710.3 mgkg olshe 2 AR A1E @), i%‘

Table VII - Heavy metal contents of animal medicines and decoctions (mg/kg)

English C Animal medicines Decoctions
nglisn name ase
g Pb cd As Hg Pb cd As Hg
Galli Somachichum ., 0.57" 0.10 0.13 0.007 ND 001V 0.02 ND
Corjum (ND?~6.66) (0.02~0.18) (0.02~0.74) (ND~0.027) (ND)  (ND?~0.03)" (ND~0.16) (ND~0.001)
Testudinis 13 0.71 0.09 0.06 0.009 ND ND 0.01 0.001
Plastrum (0.19~2.25) (ND~0.19) (0.01~0.17) (0.001~0.023) (ND~0.01) (ND) (ND~0.10) (ND~0.009)
Cervi Cornu 1 0.30 0.11 0.06 0.001 0.04 0.01 0.01 ND
(ND~0.44) (ND~0.15) (0.01~0.08) (ND~0.006) (ND~0.33) (ND~0.03) (ND~0.02) (ND~0.001)
Cervus Nippon 4 0.25 0.01 0.01 0.005 ND ND ND ND
Temminch (ND~0.42) (ND~0.02) (ND~0.02) (0.002~0.010) (ND~0.02) (ND) (ND~0.01) (ND~0.001)
Oyster Shell 1 0.78 0.06 0.16 0.002 0.01 0.01 0.07 ND
(0.26~2.09) (0.01~0.16) (0.07~0.34) (ND~0.005) (ND~0.10) (ND~0.10) (ND~0.15) (ND~0.001)
Cantharides 1 4.23 0.03 3.14 0.240 0.10 ND 0.24 ND
(4.23) 0.03) (3.14) (0.240) (0.10) (ND) 0.24) (ND)
Batryticatus 11 0.83 0.07 0.96 0.032 0.10 0.01 0.36 0.004
Bombyx (0.07~4.21) (ND~0.15) (0.36~3.41) (0.010~0.124) (ND~0.31) (ND~0.03) (0.12~1.27) (ND~0.009)
Amydae Carapax 9 0.90 0.07 0.05 0.012 0.03 ND 0.01 0.001
(0.23~2.75) (ND~0.20) (0.01~0.17) (ND~0.032) (ND~0.28) (ND~0.01) (ND~0.10) (ND~0.006)
Cicadidae 10 3.94 0.51 211 0.024 0.04 ND 0.42 0.004
Periostracum (1.62~552) (0.16~1.02) (0.42~3.12) (0.007~0.056) (ND~0.29) (ND~0.02) (ND~1.29) (ND~0.019)
Antelopis Cornu 3 1.02 0.03 0.23 0.025 ND ND 0.01 0.002
(0.02~1.69) (ND~0.05) (0.01~0.48) (0.013~0.032)  (ND) (ND) (ND~0.02) (ND~0.005)
Scolopendrae 8 0.53 0.23 0.57 0.193 ND 0.01 0.34 0.012
Corpus (0.09~4.50)  (0.09~0.40) (0.34~2.20) (0.106~0.311) (ND~0.01) (ND~0.04) (0.11~0.88) (0.001~0.045)
Trogopterorum 1 8.61 0.73 0.95 0.115 0.05 0.01 0.23 0.013
Faeces (2.06~16.25) (0.06~1.96) (0.23~2.45) (0.066~0.165) (ND~0.23) (ND~0.05) (ND~0.73) (ND~0.081)
Rhus Galls 12 0.16 0.05 0.05 0.010 0.04 0.01 0.01 0.001
(ND~0.53) (ND~0.14) (0.01~0.17) (0.003~0.021) (ND~0.21) (ND~0.16) (ND~0.07) (ND~0.004)
Longgu 1 1.22 0.07 0.54 0.003 0.03 0.02 0.05 ND
(0.15~6.79) (ND~0.33) (0.05~4.90) (ND~0.008) (ND~0.29) (ND~0.19) (ND~0.31) (ND~0.001)
Seorpio 8 0.17 0.73 0.32 0.069 0.01 0.06 0.30 0.012
(0.05~0.53) (0.27~1.82) (0.30~1.11) (0.033~0.147) (ND~0.01) (ND~0.33) (0.02~0.83) (0.001~0.071)
Sepiae Os 13 0.07 2.08 1.54 0.008 0.02 0.02 0.64 0.001
(ND~0.40) (0.37~4.69) (0.64~3.03) (0.001~0.014) (ND~0.21) (ND~0.19) (0.12~1.86) (ND~0.005)
Total 148 1.55 0.28 0.70 0.047 0.03 0.01 0.17 0.003

(ND~16.25) (ND~4.69) (ND~4.90) (ND~0.311) (ND~0.33) (ND~0.33) (ND~1.86) (ND~0.081)
1)Mean, YND: Not detected, 3)Range.

J. Pharm. Soc. Korea



1:8)0 >~ 0

B Al FE4 9 9 olE 24} 13
Table VIII - Case of animal oriental medicines above permissible 2 w2 2jol7) 9I9loH (Table IX), 7NHZIQ SEA] AJoke] =
level T4 BT 9 54)2_ uﬂﬂ—xl— A ZoA FIEE, X]%'r— =75 9
English name Case Pb Cd As Hg SolA] H]ko] Sl ko] 7] SRe misiA}, AAw ook
T B3 71U 00 58 9 s S v
Scorpio 8 7 T, W, REE, ALE, A, 23, 25, 47—& 9 el
Sepiae O 13 Bl © Bgo] g AoR Loh e, B BT 49
Scolopendrae Corpus 8 2 3
Longau n 1 1 1 o] FH& TEK( mg/kg)lE & AP A= 11.08, Bl
Galli Sqmachichum Corium 12 1 2= JICH 1.76, 2 0130191, 2 %2 )o] ZAfol| A ©EX]
g?;;ﬁ?iiss Bombyx a D! o 286, SR JEE 008, 5 1490190tk ol F 5
Total 8 12 38 5 4 =73 Aere] Fa el i OHLXP*' A= Aol e
Algel 71918, TEA Aok FuE o el st
$0e w3 mE el 249 At B 59 Fidel 29
X)(724), AATRA), HEZA3A), 23QA), §T1) 655E8  H 2o® FAs i, Rudy™®= 53] By sh=d @
elen, e 7@ mgkg ©lehe 24s Alse A =l Al weEt Sk, =0 F, d¥, v5e] #71A
(17, sER17), =17, A7), W) 5455 R SEe Fue AR uet S5 3] AdEHE A
G719}, TS 220 713(0.2 mg/kg ©EHS 2T A2 o2 Hyska Qi
T o), W1z 255 @]tk (Table VIID). 53] A SRk 2 APl A= Aok Vs 2Rt = Aok
= AR 80%7F H=ES] VS 29l 2P A= =9 TEE T2 7H=H25.7%) > (8.1%) >H] 2~ (3.4%) >
64%7} F2 Jt=wS 7SS 28kl o, a2 88%, "6H S(2.7%)8) w07 Frgo] =gror} ¢ =Y FLTR(60.4%)>
H]

ExE HE AZAA 7l=F2] 7]

F2 2asel, 45, @

22(54.2%) >3 (27.1%) >5>(14.6%), 7 T=(56.0%)>

o

A, A2 9 SEERs @ 9 IlERe] e9de] NS %ﬁg }E%(ls 7%)>'(5.9%) >V 2 (4.0%)%. ZALsto om, o 52
T Qi T2(54.5%)>7V =5 (14.8%) >B(5.9%) >R 2 (4.0%)= Z¥2+ 2}
FEA Aok F9% TFmgkeel Hi F 5P 0 5P ok itk
7 592 AT Aol olabH AA ARl HA 0.00~37.47, TEA Aok okg HoE BAl, M, A, w, B, &
7F=H 0.00~3.01, H 0.26~18.14 2 & 0.00~54.509] 9 N, &, B3 9 ojztow RIS, o150 SuE IR
Table IX — Heavy metal contents of animal medicines by other studies (mg/kg)
English name Pb Cd As Hg Ref.
Scolopendrae Corpus etc 0.76~18.14 0.00~0.01 0.00~2.69 0.00~0.96 23
Bombycis Corpus etc 0.26~11.60 0.03~3.01 0.14~37.47 0.02~0.19 4
Gryllotalpa Africana etc 0.26~28.52 0.01~2.89 0.14~15.28 0.01~54.50 8
Table X — Transfer rate of heavy metal from animal medicines to decoctions by parts (mg/kg)
Pb Cd As Hg
Farts Case " Animal Decoctions TR~ Animal Decoctions R Animal Decoctions IR Animal Decoctions TR
medicines (%) medicines (%) medicines (%) medicines (%)
Body 40 0.76 0.03 44 0.28 0.02 6.3 0.63 0.24 379  0.070 0.006 8.4
Bone 24 0.61 0.02 3.6 0.82 0.02 2.6 1.09 0.37 339 0.005 0.001 118
Carapace 9 0.90 0.03 35 0.07 0.00 1.7 0.05 0.01 23.7  0.012 0.001 7.3
Cornu 15 0.39 0.03 7.1 0.07 0.01 8.8 0.08 0.01 145  0.006 0.000 7.1
Feces 11 8.61 0.05 0.5 0.73 0.01 1.7 0.95 0.23 243 0115 0.013 113
Gall 12 0.16 0.04 22.8 0.05 0.01 28.0 0.05 0.01 153 0.010 0.001 125
Parvum Cornu 4 0.20 0.00 2.3 0.01 0.00 2.7 0.01 0.00 46.7  0.005 0.000 7.0
Plastron 13 0.88 0.00 0.1 0.06 0.00 0.3 0.05 0.01 199  0.008 0.001 14.6
Test 21 2.29 0.02 1.0 0.27 0.01 2.8 1.09 0.23 214  0.012 0.002 179
Total 148 1.55 0.03 1.8 0.28 0.01 4.0 0.70 0.17 24.2 0.05 0.00 6.9

These figures were expressed to two decimal places, T.R: transfer rate.
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Table XI - Transfer rate of heavy metal from animal medicines to decoctions (mg/kg)

Pb Cd As Hg

Name Animal + Decoctions” TR Animal Decoctions TR Animal Decoctions TR Animal Decoctions IR

medicines (%) medicines (%) medicines (%) medicines (%)
Galli Somachichum 0.68 0.00 0.3 0.09 0.01 8.7 0.09 0.02 21.7 0.006 0.000 2.9
Corium
Testudinis Plastrum  0.88 0.00 0.1 0.06 0.00 0.3 0.05 0.01 19.9 0.008 0.001 14.6
Cervi Cornu 0.23 0.04 16.0 0.07 0.01 11.1 0.04 0.01 18.6 0.001 0.000 9.3
Cervus Nippon 0.20 0.00 2.3 0.01 0.00 2.7 0.01 0.00 46.7 0.005 0.000 7.0
Temminch
Oyster Shell 0.79 0.01 13 0.06 0.01 19.3 0.16 0.07 40.7 0.002 0.000 124
Cantharides 4.23 0.10 2.3 0.03 0.00 2.3 3.14 0.24 7.7 0.240 0.000 NDV
Batryticatus 0.83 0.10 124 0.07 0.01 7.6 0.96 0.36 37.5 0.032 0.004 115
Bombyx
Amydae Carapax 0.90 0.03 35 0.07 0.00 1.7 0.05 0.01 23.7 0.012 0.001 7.3
Cicadidae 3.94 0.04 0.9 0.51 0.00 0.6 2.11 0.42 19.8 0.024 0.004 18.3
Periostracum
Antelopis Cornu 1.02 0.00 0.1 0.03 0.00 0.5 0.23 0.01 4.4 0.025 0.002 6.7
Scolopendrae 0.82 0.00 0.5 0.24 0.01 2.9 0.79 0.34 43.0 0.171 0.012 6.9
Corpus
Trogopterorum 8.61 0.05 0.5 0.73 0.01 1.7 0.95 0.23 24.3 0.115 0.013 113
Faeces
Rhus Galls 0.16 0.04 22.8 0.05 0.01 28.0 0.05 0.01 15.3 0.010 0.001 12.5
Longgu 1.22 0.03 2.3 0.07 0.02 272 0.54 0.05 9.9 0.003 0.000 7.4
Scorpio 0.27 0.01 19 0.95 0.06 6.7 0.50 0.30 59.2 0.096 0.012 12.8
Sepiae Os 0.10 0.02 174 1.45 0.02 1.7 1.56 0.64 40.8 0.007 0.001 134
Total 1.55 0.03 1.8 0.28 0.01 4.0 0.70 0.17 24.2 0.047 0.003 6.9

These figures were expressed to two decimal places, DND: Not detected, *Mean, T.R: transfer rate.
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Table XII — Cancer risk of lead and arsenic in animal medicines and decoctions

Enelish Animal medicines Decoctions

Nnglisn name

& Pb As Pb As
Galli Somachichum Corium 6.18x107 1.53x10° 1.61x10° 3.31x10°
Testudinis Plastrum 1.60x10 1.60x10° 1.31x10° 3.19x10
Cervi Cornu 2.11x107 6.35x10° 3.39x10°® 1.18x10°
Cervus nippon Temminch 8.96x10° 5.80x107 2.09x10” 2.71x107
Oyster Shell 2.39x10° 8.62x10° 3.01x10°® 3.51%x10®
Cantharides 1.93x10® 2.52x10° 4.40%x101° 1.95%107
Batryticatus Bombyx 7.54x107 1.54x10™ 9.35x10 5.78x10®
Amydae Carapax 1.64x10° 1.71x10° 5.76x10° 4.04x10°
Cicadidae Periostracum 1.79x10 1.70x10* 1.67x108 3.36x10°
Antelopis Cornu 6.17x107 2.41x10° 8.63%x101° 1.05x10
Scolopzndrae Corpus 2.50%107 4.23%10° 1.21x10° 1.82x10°
Trogopterorum Faeces 7.84x10° 1.53x 10"% 4.13x10°8 3.72x10%
Rhus Galls 9.68x10® 4.95x10° 2.21x10°® 7.56x107
Longgu 3.71x10% 2.87x10* 8.42%10° 2.84x10°
Scorpio 8.12x10°® 2.67x10° 1.54x107 1.58x10®
Sepiae Os 6.70x10° 1.88x10™* 1.17x10°® 7.66x10°
Total 1.36x10 7.46%10° 2.50%10° 1.98x10°

The USEPA considers excess cancer risks that are below about 1 chance in 1,000,000 to be so small as to be negligible.
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Table XIII — The hazard index of heavy metals in animal medicines and decoctions

Animal medicines Decoctions
English name Hazard Quotient Hazard Hazard Quotient Hazard
Pb cd As Hg Index Pb cd As Hg Index
Galli Somachichum Corium 0.15 0.01 0.03 0.00 0.19 0.00 0.00 0.01 0.00 0.01
Testudinis Plastrum 0.38 0.01 0.04 0.01 0.43 0.00 0.00 0.01 0.00 0.01
Cervi Cornu 0.05 0.01 0.01 0.00 0.07 0.01 0.00 0.00 0.00 0.01
Cervus Nippon Temminch 0.02 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00
Oyster Shell 0.56 0.02 0.19 0.00 0.78 0.01 0.00 0.08 0.00 0.09
Cantharides 0.00 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00
Batryticatus Bombyx 0.18 0.01 0.34 0.01 0.54 0.02 0.00 0.13 0.00 0.15
Amydae Carapax 0.39 0.02 0.04 0.01 0.45 0.01 0.00 0.01 0.00 0.02
Cicadidae Periostracum 0.42 0.03 0.38 0.00 0.83 0.00 0.00 0.07 0.00 0.08
Antelopis Cornu 0.15 0.00 0.05 0.01 0.21 0.00 0.00 0.00 0.00 0.00
Scolopendrae Corpus 0.06 0.01 0.09 0.02 0.18 0.00 0.00 0.04 0.00 0.04
Trogopterorum Faeces 1.85 0.08 0.34 0.04 231 0.01 0.00 0.08 0.00 0.10
Rhus Galls 0.02 0.00 0.01 0.00 0.04 0.01 0.00 0.00 0.00 0.01
Longgu 0.87 0.02 0.64 0.00 1.54 0.02 0.01 0.06 0.00 0.09
Scorpio 0.02 0.03 0.06 0.01 0.12 0.00 0.00 0.04 0.00 0.04
Sepiae Os 0.02 0.12 0.42 0.00 0.55 0.00 0.00 0.17 0.00 0.18
Total 0.32 0.02 0.17 0.01 0.52 0.01 0.00 0.04 0.00 0.05

The hazard index is the sum of hazard quotients. A hazard index value of 1.0 or less than 1.0 indicates that no adverse human health

effects (noncancer) are expected to occur.
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