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Simultaneous Determination of Preservatives in Food by GC/MS

Seungki Kim' and Dong-Seok Lho
Bioanalysis & Biotransformation Research Center, Korea institute of Science & Technology,
P.O. Box 131 Cheongryang, Seoul 130-650, Korea

ABSTRACT — Analytical method for preservatives in food was developed using gas chromatog-
raphy/mass spectrometry (GC/MS). Propionic acid, sorbic acid, benzoic acid, ethyl salicylate, ethyl
p-hydroxy benzoate, iso-propyl p-hydroxy benzoate, n-propyl p-hydroxy benzoate, iso-butyl p-
hydroxy benzoate, n-butyl p-hydroxy benzoate, p-hydroxy benzoic acid and dehydro acetic acid
were extracted from cooling beverage with diethyl ether. The polar hydroxyl and carboxyl groups
of food preservatives were derivatized with N-methyl-N-tert-butyldimethylsilyl-trifluoroacetamide
(MTBSTFA) to form the corresponding tert-butyldimethyl-silylated derivatives, and submitted to
GC/MS analysis. The mass spectra of the derivatives were investigated for the selection of moni-
toring ions for multi-residue analysis of 11 preservatives by GC/MS. The macro program was
also developed for the qualitative analysis of these preservatives in food.
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Fig. 1. Chemical structures of preservatives.
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Table 1. GC/MS operating conditions

® Column : HP-5 (17 m length 0.2 mm 1.D., 0.33 um film
thickness)

® Carrier gas(He) : 0.8 m//min. at 80°C
® Split ratio : 1/10

® Injection port temp. : 280°C

® Transfer line temp. : 300°C

e Oven temp. program :

Initial temp. Ini Rate  Final temp. Final time
°C) (min) (°C/min.) “C) (min)
80 0 5 100 0
20 300 1

® Run time : 15 min
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Table 2. Characteristic ions of t-butyldimethylsilylated pre-

servatives
Preservatives Characteristic ions

1. Propionic acid 131 [M-571" 75 184
2. Sorbic acid 169 [M-571" 75 125

3. Benzoic acid 179 [M-571" 77 105

4. Ethyl salicylate 195 223 [M-571" 75

5. Ethyl p-OH benzoate 223 [M-57]* 151 280 [M]*
6. Isopropyl p-OH benzoate 237 [M-57]" 151 294 (M)
7. n-Propyl p-OH benzoate 237 [M-57]* 151 294 (M]*
8. Isobutyl p-OH benzoate 251 [M-57]* 57 308 M]*
9. n-Butyl p-OH benzoate 251 [M-57]" 57 308 [M]"
10. p-OH benzoic acid 309 [M-57]" 265 73
11. Dehydro acetic acid 339 [M-571" 73 [l\/?—8115]*
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Fig. 3. Screening profile for preservatives in food.
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Fig. 3. Continued.
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