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Abstract

A total of 235 samples and 41 species of medicinal herbs were analyzed for
benzopyrene content using HPLC-FLD. The analytical results of benzopyrene analysis in
medicinal herbs was as follows: the sample number of medicinal herbs testing positive
for benzopyrene were 110(46.8%); less than 5ug/kg was observed in 95 samples
(40.4%), and more than 5ug/kg was seen in 15 samples(4.0%). Benzopyrene in
Chrysanthemi  Flos(1), Spatholobi Caulis(1), Allii Tuberosi Semen(1l), Cimicifugae
Rhizoma(l), Mume Fructus(l), Amomi Tsao-ko Fructus(2), Cyperi Rhizoma(l),
Scrophulariae Radix(1), Polygonati Rhzoma (1), and Magnoliae Cortex(5) were detected
above 5 ug/kg, the standard limit of benzopyrene. The percentages of samples that tested
positive for benzopyrene for each species of medicinal herb were: Curcumae Longae
Rhizoma(100%), Mume Fructus(100%), Amomi Tsao-ko Fructus(100%), Scrophulariae
Radix(90.0%), Magnoliae Cortex(88.9%), Scute -llariae Radix(87.5%), Cyperi Rhizoma
(86.4%), Cimicifugae Rhizoma(83.3%).
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Table 1. List of the medicinal herbs used for monitoring

Radix(5) Rhizoma(7) Herba(5) Fructus(8)
. v Curcumae Longae . .. - Terminaliae
Sophorae Radix TR . & Visci Herba =714 7} Ak
Rhizoma Fructus
Dipsaci Radix ok Rhei Radix et i3l Agastachis Herba 33  Anethi fructus Al 2} 2}

Rhizoma

Peucedani Radix %3 Cimicifugae Rhizoma =v°F  Mori Folium 44 ?ﬁflgz}:ae ol
Scrophulariae _ Atractylodis . Artemisiae Argyi
3 AF 2= ol &I " K3

Radix “ " Rhizoma °¥  Herba e Mume fructus R
Scutellariae Radix 35  Alismatis Rhizoma ¥}t gzjéguymae oJX % C(istanchis Herba %%
Cortex(5) Cyperi Rhizoma -2} Semen(5) Ponciri Fructus A2
Ar . . _ . . A i Tsao-k _

recac &3] Polygonati Rhizoma %7  Sinapis Semen 7N =} momt ISa07K0 4
Pericarpium Fructus
Ulmi Cortex s Ramulus(2) Allii Tuberosi 27} Hoveniae Semen 2 7}

Semen Cum Fructus

Lycii Cortex A &3 Spatholobi Caulis ~ A8%S Thujae Semen i z}-¢]

313 Bambusae Caulis In

Alibizziae Cortex .
Taeniam

o] Ligustri Fructus 1A%

Magnoliae Cortex 349F  Flos(2)

Carthami Tinctorii
Seed

Perithecium(2) Chrysanthemi flos

Hoelen Cum Radix 5%  Typhae pollen

Ganoderma a7

5]

2ol Adsgint. A 500~600gS & AT Kool AW FEI F TS FHsto] o2
O 7HRE dte] oF 5.0gS AW ol B 719 Fakglth I Aol £ o 50mLE ¥
100mLE 9ol 9033t 253k FFath 7] of Asta, of s FPMIERS ¥
of S F 100mL % WHEFEY 1mLE ¥ oA A G AFgate] B o33 v 45T 9] &
FRAVOIAR 53 dAeA AL v 3083 Aol Adete] St oF 2mLrF 2 W) 74A) F5
x5 =

R
oA =3l 4k oF 50 mLAE ¥al 23]

s FEe. d43e Bzl 871 st B Az
o

g 5~10mLel vighSS Hol WS
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2. EM 717124
FEAZIEA = e dIE2ME 10 mL
2 At 20mLE SAHE 29 2~-30E9] S
2 §3AA 2T F AR st
7RE A §19] FEEANE ol A HIER
MEEFN(3:1) 20mL & 29 2~3 W& &
=2 §3AF o] 831 A4S 35T davks
2 < oHEYEZ 1 mL
0] TFS (.45 um ©|8le] WEHARE 2 o 1}3t
of9}& HPLCAl FHste] & 29 & 2304
]

)
Z3S B9

ol
=Ji

ARE(37), 3AHRA), 271427, =
TFAH2A), 83 (47), D7), WAA(
B2(27), 49(37), $8(37), $vH(17)
ZA(37) AMEGD), o (47), o (
A4 A(37), AR(67), A7 (37), Fu5]

Table 2. Analytical condition of benzopyrene in HPLC-FLD

Instrument Condition
Column u-NovaPak C1g (3.9X 150mm)
Mobile phase AcCN : H)O = 8 : 2

Fluorescence detector
Detector Excitation 294 nm
Emission 404 nm

Flow rate 1.0 mL/min

Injection volumn 10 ul

Column temp.

Room temp.

Table 3. Recovery and limit of quantitation of benzopyrene in the medicinal herbs

Instrument

Recovery’ (%)

L0Q? (ug/ke)

Benzolalpyrene HPLC-FLD

96.7 + 2.7

0.2

DMeantSD (n=3). 2>LOQ * limit of quantitation
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Table 4. Content of Benzopyrene in medicinal herbs

Medicinal Herb

No.of samples

Detection of samples

Detection range(mg/ke)

Terminaliae Fructus
Chrysanthemi Flos
Curcumae Longae Rhizoma
Sinapis Semen
Spatholobi Caulis
Sophorae Radix

Visci Herba

Agastachis Herba

Allii Tuberosi Semen
Arecae Pericarpium
Rhei Radix et Rhizoma
Thujae Semen

Hoelen Cum Radix

Mori Folium

Dipsaci Radix
Cimicifugae Rhizoma
Anethi Fructus
Peucedani Radix
Artemisiae Argyi Folium
Houttuyniae Herba
Ligustri Fructus
Forsythiae Fructus
Ganoderma

Mume Fructus

Ulmi Cortex

Cistanchis Herba
Bambusae Caulis In Taeniam
Lycii Cortex

Hoveniae Semen Cum Fructus
Ponciri Fructus Immaturus
Atractylodis Rhizoma
Amomi Tsao-ko Fructus
Alismatis Rhizoma
Typhae Pollen

Albizziae Cortex

Cyperi Rhizoma
Scrophulariae Radix
Scutellariae Radix
Polygonati Rhizoma
Carthami Tinctorii Seed
Magnoliae Cortex

3
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ND~0.37
ND~5.06
0.29~3.03
ND~0.52
ND~10.74
ND~0.38
ND~4.39
ND~2.32
ND~11.43
ND~1.59
ND~0.45
ND
ND~0.58
ND
ND~0.70
ND~13.23
ND
ND
ND
ND~0.79
ND~0.37
ND~1.82
ND
2.98~5.47
ND
ND~0.83
ND
ND
ND
ND
ND~2.19
1.68~10.97
ND
ND~0.21
ND~0.29
ND~11.78
ND~14.08
ND~1.80
ND~19.23
ND~1.44
ND~89.27
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Fig. 1. Chromatogram of benzopyrene standard by HPLC.
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ghofAl ARER-9d wizlEl HEES rhizoma,
frutus, radix, cortex =o= YERSLT
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