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Monitoring on Benzo(a)pyrene Content in Oriental medicine

Mi-Yeong Lee, Sang-Mi Jung, Gye-Won Lee
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Abstract Benzo(a)pyrene is a polycyclic aromatic hydrocarbons (PAHs) whose metabolites are mutagenic and
highly carcinogenic and is listed as a Group 1 carcinogen by the IARC. It has been found at variable
concentrations in several foods and is associated with several factors during the process including contaminated
raw materials, exposure of environment, and procedure of process or cooking. In this study, benzo(a)pyrene in
45 oriental medicines were determined by HPLC/FLD. The calibration curves of benzo(a)pyrene was linear over
the concentration range of 0.5~40 ng/mL with correlation coefficient of above 0.999. The limit of detection
(LOD) and limit of quantitation (LOQ) of benzo(a)pyrene were 0.04 and 0.10 pg/kg. Benzo(a)pyrene in 3
samples out of 45 samples was not detected. The level of benzo(a)pyrene in 26 (57.7%), 8 (17.8%) and 7
(15.6%) samples was 0.1~0.5, 0.5~1.0 and 1.0~5.0 ng/kg, respectively. Especially, content of benzo(a)pyrene in
Coptis Rhizome is the highest (5.97 ng/kg).

In conclusion, these results suggest that could be applied to fundamental study and guideline on drying
condition to decrease content of benzo(a)pyrene in oriental medicine.
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Y 50 122 e Jujube 021 + 0.08
N.D.: Not Detected AR Cornus Fruit 199 + 164
104 Astragalus Root 0.33 + 0.08
_ ) £58 Cistanchis Herba 031 + 0.3
1585 45 dopijell vid zsfale) A Bt 2 A} Hawthorn Fruit 075 + 022
&= 077 + 053 ng/kg 02 Aok T AR A%l of 23] Citrus Unshiu Peel 018 * 0.16
s 7]‘71'_:?_ 50 pg/kgolstz ZAIE oM, 53] WEE, W Angelica Dahurica 09 + 008
229 9 Ay & 374 (67%)9= Wzyale] 7Zy - Root oo
=] ke 01 ~ 05,05 ~10,10 ~50 ¢ 50 ug/kg AR Ostericum Root 0.19 £ 0.02
oo AEE AR 217 263 (57.7%), 87 (17.8%), Total 077 = 055
771(156%) 2 1% (93' , 2. V)O] =3

H N S = 14 r
= 27 1 pgkg PIREY] W -’Fili @%5]3’1214' g, | m Korea

206 1w o an m 12 O Imports
s d o mAol A 77t 380 + 217, 199 + 164 2
169 + 206 ng/kg 0.2 Bt oz A AEHUL o | L1
e Avks P, onlg L Aeg F A0 mek [§ s |
212 597, 404 R 386 ng/kg7HA AEFE AAE 1o 5 6r
G aebAol W3 Az 5 el W s |0 Al
o AL AA Yehd Aoz dAgH ARG (K 4).

PAEE MzIAS v PES A Fuls : L -
THL 01 ~ 05 ngkeel FA 71 B2 wE= D | 0.1-0.5 | 05-1.0 I 1.0-5.0 I 5.0
AEHNoH Fabel vl&)] uatel A 2w o e Concentration (ug/kg)

HE2 ZAEFAY S bl B71% 01 ~ 05,05 [32 1] Contents of Benzo(a)pyrene in oriental
~ 10 2 1.0 ~ 50 pg/kg®l g2k ve-e 7z} 27 medicines to country of origin

(4.4%), 13 A (289%), 271 (44%) 2 37 (6.7%)°]} 1L

50 ug/kg ooz AZHE ARE gE Jow ZAlH ik o 2 PAHs+ 400 ~ 1000 CollA &4

ok o
At 4=k kAo = ZUAkEt 2 AJo] ¢lo] Zhzt Al AAEE SHEE[10] Aol wxTde] A&
170 (229), 138 (89%), 67 (133%) 9 17 22000] S AL Az ol A} 04-S d7kal] 9
Ao} 50 ng/kg oo E AEE ARE 14 22%)°] =2 AR H AU 2oA FAsHA Aelshd A E=
o= oz ZAlEe] Folwold u Wz g FHoZ Mg ofd, B2 wE= H;HELOE;HQ]{S}C& (Rbok
A 23 28k Barol g Alog Andod AR, Stk AAHE 2

(19 1. Wiz dlo] A ¢

o_
_l
)
BN
mil'
oy, -
o
2
rir

204



7S ool & HzmH SRl et ZLEE

2

I

2
LU STV

Mo
(d rir
O odd jo o 4y ol

= o &

55 wzv)a gl &

Abrell BisiAl= ]

3
Moo 3

b ez

to (=
i 2

P

N

Aol Al ZH2E 380 + 2,17, 1.9
2.06 ng/kgo & o
A Wz w0

0.1 ~ 05 ng/kge] oA 7

HE o+

2
B

rlo

#omes

[1] US. EPA METHOD (1999). 610-Polycyclic Aromatic
Hydrocarbons : Methods for organic chemical
analysis of municipal and industrial waste water.

[2] AFeeFEebasd 7« Aoke] wizzaal AJEy s
A

[3] Shubik, P. and Hartwell, JL. (1957). Survey of
compounds which have been tested for carcinogenic
activity. Publ. No. 149, US Public Health Service,
Washington, DC.

[4] Agency for Toxic Substances and Disease Registry
(ATSDR) : Toxicological profile for polycyclic
aromatic hydrocarbons(PAHs), U. S. Department of
ealth and human service, public health service
(1995).

[5] IARC Monographs on the evaluation of carcinogenic
risks to humans (2006). 92.

[6] U. S. Pharmacopeia National Formulary, USP
26-NF 21, 3th Ed., Mack Printing Company (2003).
2439-2445.

[71 Beuving, G. (2001). Validation of analytical
Methods. Validation Seminar, Istambul, 31 May-01
June.

[8] Reiley, C. M. and Fell, F. (1996). Development and
validation of analytical methods, Prog. Pharm.
Biomed. Anal,, 3, 20-22.

O] &4, 2%, HEn 2007). &EBH 5 Azl
4, #4388 A 202), 170-175

[10] P. Simko (2002). Determination of polycyclic
aromatic hydrocarbons in smoked meat products
and flavoring food additives. J. of Chromatography,
770.

o] "] g(Mi-Young Lee)
‘ N 199 29 ek st
FAL

19954 89 ¢ Fdheta Akiehet
FEAAL

- 2002 6¥ ~ A -

SRR
4 DA

TR | 7SR B, AESL



CIXIZE&eT M0 M75(2012.8)

A A 1)(Sang-Mi Jung)

-1997d 29 TS e
3} oA}

<2000 8¢ FJdista AJEEE}
¥ A}

2005\ 84 ¢ TS ket
OFSIHAL(91AY ok}
0 <2049 29 ~ @Al SRR

AT 2AATA}

<PA]FoF> © Method validation development, %43

2%

o] A Y(Gye-Won Lee)

1989 2¢ : Zuietal oFshyist
ofsha}

10624 240 : Fvheshan obstofat
SeKeHAleh

1905 8%+ Fehetan ofstoet
SatubKF

R 3 ~ A

O

Foietal A

<ol ok e A|2<=I(DDS), NLC, oF=9] 7183}
2 A4 7)< Method validation development

206




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


