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ABSTRACT - The present study demonstrated the development and validation of the method for the quantifica-
tion of phenol in food using gas chromatography coupled with mass spectrometry (GC-MS). After spiking of interanl
standard (Phenol-d;) to food, those samples were extracted with organic solvent mixture (acetone : dichloromethane
=1:1, v/v) using ultra sonic extractor and cleaned by gel permeation chromatography (GPC) technique. The amount
of phenol was determined by GC/MS. To validate the developed method, we evaluated parameters were the selectiv-
ity, linearity, accuracy, precision, and recovery. To demonstrate the selectivity of the method, blank samples of rice,
corn, and fish(mackerel) were prepared and subjected to GC-MS analysis. To verify the linearity of the method, six
different standard concentrations of phenol at 0.01, 0.05, 0.1, 0.5, 1 and 2.5 mg/kg were evaluated. The correlation
coefficient (r?) of calibration curve was 0.9999. The recovery rate for phenol standard calculated by internal standard
method were 82.2~101.5% for samples fortified with 0.25, 0.50, and 1.0 mg/kg, respectively. Also the repeatability
and reproducibility for validation of precision were 0.2~5.5%. According to the result of the validation, this estab-
lished method was suitable for AOAC guideline. The limit of detection (LOD) for phenol analysis were 0.03~0.1 mg/
kg, and the limit of quantification (LOQ) were 0.1~0.3 mg/kg. Therefore, we established the optimal analysis method
for determination of phenol in food using GPC and GC/MS.
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| Samples I

| Homogenizing, sample (5g) + Na,SO, (30g) |

Spiking of Phenol-ds standard

Adding of extract solution

‘ Lipid Extraction by Ultra-sonic extractor |

Concentrationto 5 mL

‘ Purification by GPC column

Concentration to 0.5 mL

| GC/MS |

Fig. 1. Flow chart for phenol analysis.
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Table 1. Analytical conditions of GC/MS to analyze Phenol

Devices Parameters Conditions

GC Column DB-5MS (30 m x 0.25 mm, 0.25 um)

Oven program 30°C > ‘raising to 90°C WiFh rate of S‘TC/min.and holding 6 min — raising to
300°C with rate of 12°C/min and holding 2min

inletion port temperature 280°C
Inject mode splitless
carrier gas and flow rate He (1.0 ml/min)

MS electron impact mode 70 eV
selected ion Phenol 94* 66 65

Phenol-d; ~ 99* 71 70

MS ion source 230°C

*Quantitation ion

A Bl emno A4 - APt o

o ion source &= 230°CH TH(Table 1).
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Fig. 2. Calibration curve of phenol standard solutions of concen-
trations from 10 to 2.5 pg/mL.
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Fig. 3. GC/MS chromatograms(sim mode) of phenol and phenol-
d; in (a) rice, (b) corn and (c) mackerel fortified with 0.5 mg/kg.




Table 2. Recoveries for phenol in rice, corn, and mackerel

Fortification Recovery (%)

(mg/kg) Rice Corn Mackerel
0.25 90.6+2.2! 97.7+1.1 86.8 £3.3
0.50 98.3+£2.7 101.1£0.7 87.1+0.2
1.00 922+5.5 101.5+5.5 822+1.5

'R.S.D.: Relative Standard Deviation
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TFaAch HEH= A2 0.1 mgkg, SFFE IS
= 0.03 m/kgel AL, AZFA= 22 0.3 mgkg, ST
I5oE 0.1 mgkgS 2 VERTE
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