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Analysis of Antioxidants in Fatty Foods Using
Gas Chromatography/Mass Spectrometry
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ABSTRACT — The prevention of oxidative degradation in fats and oils is largely controlled by
the use of synthetic phenolic antioxidants. Antioxidants, BHA: 2-&3-terr-butyl-4-hydroxyanisol,
BHT: 3,5-di-tert-butyl-4-hydroxytoluene, TBHQ: tert-butylhydroquinone, PG: propyl gallate, PTG:
pentyl gallate, OG: octyl gallate, were extracted from fatty foods with hexane and from hexane
layer to presaturated acetonitrile with hexane. The polar phenolic hydroxyl groups of an-
tioxidants were silylated with MSTFA and injected to Gas Chromatography/Mass Spectrometry.
The calibration plots were linear in the investigated range, 0.1~10.0 pg/g. The limit of detection
for 6 phenolic antioxidants was 0.1 ug/g. Recoveries and reproducibilities from samples fortified
at 1.0 ng/g were in the range of 70~90% and 0.5~13%, respectively. The simultaneocus de-
termination of phenolic antioxidants in fatty foods using GC/MS-SIM mode and macro program

was described.
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Fig. 1. Chemical structure of phenolic antioxidants.
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Parameter Condition
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Fig. 2. Total ion chromatogram of blank soybean oil
(upper) and antioxidant-spiked in soybean oil (below).
1. BHT (4.16 min.), 2. BHA (4.39 min)), 3. TBHQ
(4.76 min.), 4. PG (6.99 min.), 5. PTG (7.65 min.), 6.
0G(8.97 min.) and ISTD(5.07 min.).
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Fig. 3. Mass spectra of silylated phenolic antioxidants.
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00R COOR Table 2. Characteristic ions of silylated phenolic an-
tioxidants
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Fig. 5. Screening profile for blank soybean oil.
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Fig. 6. Screening profile for antioxidant-spiked in soybean oil.
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Table 3. Calibration of phenolic antioxidants

Table 4. Recovery of phenolic antioxidants

Name Calibration curve Cor.rcflatlonz
coefficient (r°)
BHT y=2.13% 10"'x+2.12x 10” 0.992
BHA  y=8.60x10'x+7.93x 107 1.000
TBHQ y=7.60x10"'x - 1.69x 10" 0.981
PG y=8.50x 10°'x ~ 3.20x 10" 0.985
PTG y=8.50x 10"x - 2.78 % 10" 0.983
0G y=6.03x10"x - 1.93x 10! 0.992
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