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Abstract: The benzo[a]pyrene in edible oils is extracted using methods such as Liquid-liquid, soxhlet and
ultrasound-assisted extraction. However these extraction methods have significant drawbacks, such as long
extraction time and large amount of solvent usage. To overcome these drawbacks, this study attempted to improve
the current complex benzo[a]pyrene analysis method by applying the QUEChERS (Quick, Easy, Cheap, Effective,
Rugged and Safe) method that can be analyzed in a simple and short time. The QUEChERS method applied
in this study includes extraction of benzo[a]pyrene into n-hexane saturated acetonitrile and n-hexane. After
extraction and distribution using magnesium sulfate and sodium chloride, benzo[a]pyrene is analyzed by liquid
chromatography with fluorescence detector (LC/FLR). As a result of method validation of the new method,
the limit of detection (LOD) and quantification (LOQ) were 0.02 pg/kg and 0.05 pg/kg, respectively. The
calibration curves were constructed using five levels (0.1~10 pg/kg) and coefficient (R?) was above 0.99. Mean
recovery ratio was ranged from 74.5 to 79.3 % with a relative standard deviation (RSD) between 0.52 to 1.58 %.
The accuracy and precision were 72.6~79.4 % and 0.14~7.20 %, respectively. All results satisfied the criteria
ranges requested in the Food Safety Evaluation Department guidelines (2016) and AOAC official method of
analysis (2023). Therefore, the analysis method presented in this study was a relatively simple pretreatment
method compared to the existing analysis method, which reduced the analysis time and solvent use to 92 %

and 96 %, respectively.
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Fig. 1. Graphical diagram of the preparation for analysis of benzo[a]pyrene by QuUEChERS.
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Fig. 2. Chromatograms of blank (A) benzo[a]pyrene standard
(B) spiked olive oil containing benzo[a]pyrene (C).
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Table 1. Accuracy and Precision of the analytical method for benzo[a]pyrene

Intra-day (n=3)

Inter-day (n=3)

Conc.
(ug/ke) Recovery = RSDV Ave? Recovery = RSDV Ave®
(%) (%) (%) (%)
79.33 £ 0.52 78.06 + 3.69
0.5 79.46 £ 0.14 78.82 78.40 £ 2.84 78.60
77.66 + 1.07 79.33 £ 0.52
76.70 + 1.58 74.00 + 2.34
Benzo[a]pyrene 1.0 75.83 = 2.06 75.36 73.66 = 2.07 74.78
73.56 £ 2.25 76.70 + 1.58
74.56 + 0.93 77.42 £ 0.29
5.0 76.54 + 0.72 74.57 73.34 + 0.83 75.10
72.63 +7.20 74.56 + 0.93

YRecovery = RSD: Mean values of 3 times repetitions with relative standard deviation

D Ave: Recovery average of Intra-day results
9Ave: Recovery average of Inter-day results

Table 2. Recovery of benzo[a]pyrene spiked into 6 edible oils

Oils Recovery = RSDV (%)
Soybean oil 74.39 £+ 6.17
Sesame oil 75.24 £ 0.90

Grape seed oil 75.65 + 3.88
Sunflower seed oil 78.22 + 3.89
Canola oil 78.14 £ 2.22
Perilla oil 76.03 £+ 8.07

DRecovery + RSD: Mean values of 3 times repetitions with rela-
tive standard deviation

£ ANEZHAE 0.90~8.07 %= HHEA o] 7]
21 % ©]3te &Sl ST EF 9 e 4 8-fA

e 22U Fsa 95
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% | \ g
_ aoo] e \ £
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OWMJ U\«W"\,%\_J m,‘«/ N\ W

Fig. 3. Chromatograms spiked benzo[a]pyrene in soybean oil (A) sesame oil (B) grape seed oil (C) sunflower seed oil (D)

canola oil (E) perilla oil (F).
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Table 3. Recovery of the established analytical procedure and the proposed analytical procedure

AV BY
Conc. -
(ug/ke) Recovery = RSD? Ave? Recovery = RSD? Ave”
(%) (%) (%) (%)
0.5 77.20 £ 5.62 79.33 £ 0.52
Benzo[a]pyrene 1.0 69.93 + 6.09 73.29 76.70 £ 1.58 76.86
5.0 72.74 £ 1.14 74.56 + 0.93

YA: The established extraction method
2B: The new extraction method

JRecovery + RSD: Mean values of 3 times repetitions with relative standard deviation

YAve: Recovery average of A method
9 Ave: Recovery average of B method
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