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Study on Extraction Condition and Analysis Methods of Benzopyrene in Black Ginseng
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*College of Pharmacy, Chungnam University, Daejeon 320-711, Korea
**Life Science R&D Park, SK Biopharmaceuticals Co., LTD, Daejeon 305-712, Korea
***Toxicology Centey, Korea Institute of Toxicology, Daejeon 305-343, Korea

Abstract — To develop fundamental data of herbal materials with heat treatment, we studied analytical and extraction
methods of benzopyrene in black ginseng and validated by HPLC analysis. Benzopyrene was successfully separated in
mobile phase of acetonitrile:water (80 : 20) and detection of excitation 294 nm, emission 404 nm. The calibration curve of
benzopyrene was linear over the concentration range of 1.17~37.50 ng/m/ with correlation coefficient of above 0.999. The
limit of detection (LOD) and quantitation (LOQ) of benzopyrene was 0.25 and 0.75 ng/ml/, respectively. Hexane extraction
method was used as a new extraction method for benzopyren and the efficient of extraction was over 95%. In conclusion,
analytical method and extraction method were suitable for the determination of benzopyrene in the black ginseng and could
be applied to fundamental study and guideline of herbal materials with heat treatment.
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Fig. 1 — Chromatogram of benzopyrene (a), black ginseng (b), spiked black ginseng with benzopyrene (c) and blank (d, ginseng).
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Table I - Precision and accuracy for the determination of benzo-

Table II — Changes of benzopyrene contents in the black ginseng

pyrene according to extraction method
Conc. Accuracy (%) Precision (% CV) S Benzopyrene Conc. (ug/kg)
ml) ample
(ng/ Intra assay Inter assay Intra assay Inter assay A B
1.50 103.56 102.54 2.04 0.44 1 1.61+0.00(1.66%) 1.62+0.01(1.64*)
15.75 99.78 100.02 0.82 0.37 2 1.97+0.03(2.03) 2.01+0.01(2.04)
30.00 99.21 99.15 0.32 0.26 3 2.06+0.002.12) 2.13+0.03(2.16)
The values are mean+S.D. (n=6). 4 2.19+0.10(2.26) 2.18+0.00(2.21)
5 2.41+0.02(2.48) 2.48+0.01(2.51)
A: KFDA method B: experimental method.
o] uj] AojR HEkal A o ZHE] A= 0.999 ooz * is correction with extraction efficient.
S5 e JeEppold The values are mean+S.D. (n=3).
1 Ao) £ HL ol g3lol HEIAS FFAAS
75k A¥} 7427F 0.259) 0.75 ng/mi©] Ak, ofgh = 9o O miEAE Zlow AlsEnt
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A=zl AFetA ] 20, HEg AAA] FHa e SA4b o Mz ds Ao R s FEste] SAsh
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Table Iell LFERASITH g S Aol7t YoM E (9<0.05), Ao Rt T3 W 9
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o] ou& yERsitt. o] 25 wizT]#le] tigk HPLC 2212 gk ofuz} o] & o] &3 AlEel it 7| EZARE AME
SAtoluv A8k 22 A Aokl o] ¢ Sl A Qe AoF 7|gE o).
A AEAE 2 e & T Al
S Hiz=n|A §H 24
=& 29 HE Gxi2| AlZtoll 2 Wizl Bk Wal - dqk Bre, ol 2 2
Hlz=T] @l 3279 20,00 ng/mie] WA FE S A Bl dxg] A7ks gElsie] Az 4t o] Wiz ¢
ZIe] HARLS ol gsle] FEEES HES ¥ A8-F 4 5 S7sto] Table el YERASITE =, DA 2fsA] o2 A
S} 528 A4 96.70+0.213) 96.88+0.11%°120L, 591 ARt AR diFujdlo] HAEEA] eiokor) S4ke] B9 o
IO R TE FESH W0l 98.752025%24 oL T T A Ale] 7Nl wet waslal o] Folgor] v V)
st
] S0 sjokay Ajoke] wixwldl AW A 9 /pa Table III — Changes of benzopyrene contents in root, leaf and flower
Qb AT2 E3le] Rutolu} he wo] Sheahs Aokerlis & of the black ginseng during processing at 120°C under
o . high pressure
AP Eo R FEShE WRIHTR: 22 wtAslsle] diko R o]
el Wlo] 2% mHO| F0h AN v glory olxjeyg  eatment Densopyrene conc: ko
C; _?'zj\l—oo]q_ /\-?i]-o wuoii’ 5 B 04;01%: _ f:&@; e Joot — Tlower
3| | ske- 3| = = S
oon i o= e s e 60 0.47+0.01 1.38+0.01 0.97+0.00
st W RTRs Ato R O FEshs A4 o st A3 90 0.84+0.02 1.39+0.05 1.22+0.02
2 A9 5 9lolt). wb] Mz & wp o Aloke] R }zg }-ggig-ié i-gig-gg }'Zgig-gi
J0x0. 490, 050
57l we et Aok AR 5 9IS sl Amso] 240 190001 159+004 191002
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of talir+= drto R tE FE3= uhHo| Azk v]8-S & The values are mean=S.D. (n=3).

Vol. 56, No. 3, 2012



150 x9% -

S8 - W3

71

- o33t - ol

Table IV — Changes of benzopyrene contents in the black ginseng
according to treatment number with heat

Treatment number Benzopyrene conc. (ug/kg)

0.92+0.01
1.04+0.01
1.20+0.01
1.23+0.03
1.49+0.01
1.61+0.00
1.97+0.03
2.06+0.00
2.19+0.01
2.41+0.02
2.41=x0.02
2.19+0.10
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*C is commercial sample.
The values are mean+S.D. (n=3).
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