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Monitoring and Risk Assessment of Benzo(a)pyrene Content
in Medicinal Herbs
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Abstract — In this study, to investigate of safety for Benzo(a)pyrene in medicinal herb, 8 kinds of selected commercial herbal
medicines (Rehmanniae Radix, Rehmanniae Radix Preparata, Amomi Tsao-Ko Fructus, Cimicifugae Rhizoma, Cyperi Rhi-
zoma, Magnoliae Cortex, Scutellariae Radix, Scrophulariae Radix) were analysed using the high performance liquid chro-
matography with fluorescence detector and assessed the health risk. The levels of benzo(a)pyrene were from non-detection to
28.1 ng/kg, and the average was 3.6 pg/kg. Based on a nationwide survey of the consumption of medicinal herb by the Korean
population, we estimated the potential risk from the ingestion of benzo(a)pyrene. The estimated daily intake of benzo(a)pyrene
was 1.6 ng/kg b.w./day for group only know the daily average intake of medicinal herb. The MOE (margin of exposure) of
benzo(a)pyrene for estimate of health risk was 1.93x10°. Therefore, health risk from benzo(a)pyrene through intake of herbal

medicine was considered negligible.
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Table I. List of the medicinal herbs used for monitoring
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Table II. Analytical conditions of HPLC-FLD for the analysis
of benzo(a)pyrene

Parameter Value

Instrument Waters 2695 Separations Module
Column SunFire® C18 (4.6x150 mm)
Mobile phase A: Acetonitrile 80% B: Water 20%
Column temp. 37°C

Flow rate 1 mL/min

Injection volumn 10 pL

Detector Florescence Detector
(Ex/Em) 294 nm/404 nm
< 2o 4t - fEEEdg 9N (G:1) 20 mLE 29 2-
g £ §EAZITE o] £FAqS 35°C T8

Aarts st @ Bl & ARES oMIEYES 1mL
o §3lAIA 045 um WEHJILEZ offste] 7|74
ARS8t

7718y — Wiz E42 AR A2 vpE T /3
Z7|(HPLC/FLD)E AF&-3te] o]Fojgom 4 272
Table 119} 72t}

f8M A - FXX (linearity), &4 (accuracy), FUA
(precision), 742 3H (limit of detection)Z * #3HA| (limit of
quantification)s & 29| 84 HAFS S8 S73skich
AL 3, 5, 10, 20, 40 pgkg F=7t HES EFEN S
3|5t ARgallon, WREFEEZR 3-AEETdERI0]
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kgo 2, WE-RFEA | FE7}t 50 pgkg’t HE= A7t
o] 3]4=8-3} CV(coeficient of variation)7} -2 =432,
Az 2} AFEA= ICH Q2B 7lol=gelo) wet ok
3} e Aoz Azt

i
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ZZ3H(LOD)=3.3%6/S (1)
A 3| (LOQ)=10x6/S )

olmf o= MW HFFFHRIH S& 7|27 HdE

Classification by used part

Main material

Rhizoma (2)
Radix (4)

Cimicifugae Rhizoma(%"}), Cyperi Rhizoma(ZF4})
Rehmanniae Radix(%]$}), Rehmanniae Radix Preparata(s2] %),

Scutellariae Radix(3=), Scrophulariae Radix(34H)

Fructus (1)
Cortex (1)

Amomi Tsao-Ko Fructus(Z3})
Magnoliae Cortex(F-5})
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Table III. Correlation coefficient, LOD, LOQ, recovery and coefficient of variation for the benzo(a)pyrene analysed

Correlation coefficient (R?)

LOD" (ng/kg)

LOQ” (ugkg)  Recovery:SD” (%) CV” (%)

Benzo(a)pyrene 0.9999 0.1

0.3 103.4+2.8 2.7

YLOD: limit of detection, 2)LOQ: limit of quantitation, ISD: standard deviation, YCV: coefficient of variation

Table IV. Contents of benzo(a)pyrene in medicinal herbs

Main material

No. of samples

Detection of samples Detection range (pg/kg)

Rehmanniae Radix(#] &) 4 2 ND"-1.0 (0.6+0.5)"
Rehmanniae Radix Preparata(5#]3) 33 3 ND-4.0 (2.4+1.7)
Cimicifugae Rhizoma(%"}) 11 6 ND-2.9 (0.8+1.0)
Amomi Tsao-Ko Fructus(Z3}) 6 4 ND-28.1 (15.8+11.7)
Cyperi Rhizoma(Z-+-#}) 9 4 ND-2.5 (1.1£0.9)
Magnoliae Cortex($-5}) 11 6 ND-7.3 (2.3+2.6)
Scutellariae Radix(3= 6 1 ND-1.3 (1.3)
Scrophulariae Radix(&4}) 7 1 ND-1.8 (1.8)
Total 87 27 ND-28.1 (3.6+6.7)

YND: not detected

“The values indicate min~max (meantstandard deviation) of data
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Table V. Estimation of benzo(a)pyrene levels in herbs and expected daily intake in Koreans

Consumption Estimated human Estimated human daily

Benzo(a)pyrene . . . 1

Source of exposure levels (ug/ke) of medicinal daily exposure of intake of benzo(a)pyrene
HERE) herb (g/day) benzo(a)pyrene (ng/day) (ng/kg b.w./day)

Rehmanniae Radix(#] &) 0.6 9.1 55 0.1
Rehmanniae Radix Preparata(s%]3}) 24 16.8 40.3 0.7
Cimicifugae Rhizoma(5¥}) 0.8 6.1 4.9 0.1
Cyperi Rhizoma(Z5-A}) 1.1 11.0 12.1 0.2
Magnoliae Cortex(F-2}) 23 8.1 18.6 0.3
Scrophulariae Radix(&4}) 1.8 7.9 14.2 0.2
Total 95.5 1.6

UThe values indicate mean of data
YEstimated for adults (60 kg body weight)
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