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Inorganic components of insect origin medicines
A Yeong Lee, Jun Lee, Hyo Seon Kim, Goya Choi”

Herbal Medicine Resources Research Center, Korean Institute of Oriental Medicine

Abstract

Recently, the industry using insects is in the spotlight, and the study of components and harmful
heavy metals are required. The Korean pharmacopoeia contains 52 animal-based medicines, among
which insect-originated medicines are listed at the highest rate. This study was carried out to detect
the 30 inorganic elements, including four heavy metal in insect-originated medicines in Korea using
an inductively coupled plasma-mass spectrometer (ICP-MS) and a mercury analyzer. Potassium,
phosphorus, calcium, and sulfur are large amounts of inorganic elements that consist of the organism,
and these components were detected in the highest contents in these samples. In addition, the contents
of four heavy metals including lead, arsenic, cadmium, and mercury were analyzed. The contents

of lead and cadmium in Cicadidae Periostracum were found as 7.5 and 0.348 mg/kg, respectively.

Keywords:  Insect origin medicines, Inorganic elements, Heavy metals, Inductively coupled plasma-mass
spectrometer (ICP-MS), Mercury analyzer
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Table 1. Classification of animal origin medicines in Korean pharmacopoeia and Korean herbal pharmacopoeia

Sl

_,.Wyﬁ o | fo | Ro N o o o
= o | Ao | o Ao oF N i
W H [ H | A HJ A T -
oy ok | By | mhy o i U o T
o Ho | Mo | o Ho o o | o | bo
G | K |7 s =T | T |
3! TR |RT X R B0 |8
—~ |~ Mo ~|~]~ —~ ~ | B | ~|EC ~ |~ =
== = LIEEEIEREEEEELE
= = No | = | B N NF [~ || <A o | <B [N
o o R T 3 &R | R | T % | % |
o & 3 3
o|t~| — © o |OoO|— 97 © 0 o N
Z | NN [ap] [ap] [aa RIS UM RS <t ¥ <t Lo Lo

=0
[ Ro | %0 | %o | %o | %o R0 [0 [0 [0 | %o
= o | o | Mo | Mo | o | M Ao £
- A BB A - oh] 20
o | mhy o | mh | Al alt] alil] alil bl
o | Ho o | Yo | bo Ho o o o
~|® kaka X 3 o9 =T
= | B | RO R R | R TR R RO R
~ g | D [ D D -~ 1 S -1 i) R Y G 3 =<3 ) ) g
= = LR =St @%Wﬁ@h% TIX|E RN ks
g B2 E|XIEILIZIER BB K EEEEES
B B o | 75 | fom NN s e TR E IR |W T[4
~ s I = | H NI E-3 ea iy Wt | T | TR | TR

| E = o(m T &
o o
o

Q ™~ Ol N[ MN|F|IO[O|[-|0| ||~ | NN || |©O
= — A A ]|~ =] =]~ ] =[N N | NN | NN

190



RS 7T 255 (Korean Herb. Med. Inf.) 2019;7(2):189-194. PISSN 2288-5161 / eSSN 2288-5293

Z|9] =1 Yol o5t BES 71¥e

Aelet oot =ord 5

Sie B2 3 SR WA W 32 A8HE OE
ol & 52 +o1ow SEis ZIAEES MR DB

0] of
A AAEE] 76l SEA 0L AlEsistol 21 d& duEH AXsERE9 2580] 21%=
7tg 22 HIZE Aot e 1 th30] AArsEREe L780] 23%E AMKlshl At 252t
740l Soh= 719 3201 "A9] 50%E AHA6kL AATHTable 1). O] oM 258

7IMCE sk QJQFXHP— T 14808 B, —L:—Il S5otxE, 83, v, WaE, 8RR

e
iz
o

2, 48X, £ ] @i} AFE, &AL AZERACE
2 AF0ME 25& 7I¥CR e O & 6 B5S Al 2 F50] dot A 2 32

HS = 3 Table 20 L} SIICE. T Ol Sh=TtofstA /O] =110 B} BN R 5
5to] BEE Shaotoletalft ol stofEREdto] Hasint AR 2 Ltk AIEE 4 st
O] AT WZAE:, FAL RIZ, AR, 88E, sSotxE QR 30 59 Frea BAS Al
SHACH
Table 2. Voucher specimens of insect origin medicines

No. =4 A LR EEHS H| 1

1| WD A A oF T 2-18-0121 kAt

2 | kR Eish 2-18-0187 LAY
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Mg, Na, Si, Fe O] 1 Th2 02 =& S AFAlotal AUC Mg = 336.66~3,697.70me/kg, Na =
41.67~32,993.96mg/ke, Si = EAHZE~47,696.07mg/ke, Fe = 14.37~7,418.35mg/kg & 36kl QU
AT} o] PAES Al2H, Ao 4EY, g9 5 7Hoks g4R dEg RAGHEH Qs 94
solct?.

T RO 4 &g, tAEE 9 Asketelo] g nixRls nEA4Q Mn, Ni, Cu, Zn, Mo,
BO g&e tSi Zrl”. Mne 984~41304mg/kg, Ni2 EAZE~1096mg/kg, Cus=
4.64~30.30mg/kg, Zn = 24.84~209.61mg/kg, Mo = EHE~0.62me/kg, B = EXE~40.33 mg/kg
O]k

I 99 mEA4Q Li, Ti, Cr, Co, Sn, V, Ba, Sr, Al, Zr, Se, Sb < m A&o] TolghALE H&
T Ao ojsi, AW S459 4= HoishA Ert?. Li 2 0.04~5.28mg/kg, Ti e £4
£~108.78mg/kg, Cr 2 2H@E~57.8Tmg/kg, Co & EAE~6.34mg/kg, Sn = & EF0A =24&
VE  092~37.99meg/ke, Ba:  0.65~66.44mg/kg, Sre  147~12781meg/ke, Al B
£~12,783.1Tme/ke, 7r & BHE~19.79me/ke, Se & BAE~0.39me/ke, Sb = EHE~0.05me/kg
O|dth. 55| WZE MZEAP THE AIRE 22 271E FYsto] R7|g4 BAES AASH 4t
K)Ca)P 9] =02 AZE UL, AIEAITE HXPE AA AR+E =34 JAEQ tHe A6 &
o7} ARACHFigure 1).
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W w2 A Mz 5| HEX  SEUx

i 0.17 0.30 0.30 0.38 528 0.12 0.04 100000~999999.99
Mg 2893.55 2930.88 3697.70 929.57 1549.50 336.66 3229.02 10000~99999.99
K 60616.02 30198.26 1345847 14397.84 652843 3069.76 18040.45 1000~9999.99
Ca 18810.36 472178 43477.13 1575.71 8164.03 2123.88 1140.52 100~999.99
Ti N.D. 0.72 108.78 235 1110.03 247 N.D. 10~99.99
Cr 0.19 0.03 122 038 57.87 0.54 N.D. 1.00~9.99
Mn 26.61 54.56 153.29 11.39 413.04 70.65 9.84 0.100~0.999
Fe 14.37 29.35 1610.04 179.99 7418.35 124.31 36.83 0.010~0.099
Co N.D. N.D. 0.54 0.24 6.34 N.D. N.D. 0.001~0.0099
Ni N.D. 0.07 3.65 0.36 10.96 0.56 0.09 Nob.

Cu 5.96 464 1042 12.19 9.84 30.30 1821

Zn 57.88 60.81 24.84 70.28 81.04 38.38 209.61

Sn N.D. N.D. N.D. N.D. N.D. N.D. N.D.

vV 186 5.62 9.15 273 37.99 0.92 6.44

Ba 139 9.54 51.81 1.07 66.44 145 0.65
Mo 0.27 N.D. 0.09 0.62 0.55 0.28 0.28

Sr 437 36.56 127.81 5.46 3154 292 147

Al 3047 N.D. 1795.90 301.56 12783.17 164.91 N.D.

Si N.D. 83.94 6141.37 1360.42 47696.07 57.22 23.57

Zr N.D. N.D. N.D. N.D. 19.79 N.D. N.D.

Na 282.14 41.67 258.19 32993.96 5420.10 824.60 1065.76

Se 0.25 N.D. 0.13 0.10 023 0.39 0.06

B 11.08 9.35 4033 0.66 23.70 4.90 N.D.

1683.47 4188.60 5466.93 27365.37 1489.94 17216.29 7297.72
49603.21 7622.59 14988.46 22717.11 6334.90 14517.36 16992.51

Sh 0.03 0.001 0.05 0.04 0.04 0.03 N.D.

Pb N.D. 0.11 2.36 N.D. 7.50 152 0.03

As N.D. N.D. N.D. N.D. N.D. N.D. N.D.

Cd 0.011 0.004 0.029 0.023 0.348 0.039 0.007

Hg 0.001 N.D. 0.082 0.036 0.013 0.030 0.013

Figure 1. Contents of Inorganic metals in Insect origin medicines
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