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Quantification and Risk Estimation of Benzoic Acid and Benzene in Flavored Soft Drink

Weeraya Karnpanit”
Lnstitute of Nutrition, Mahidol University, Salaya, Phutthamonthon, Nakhon Pathom 73170

Abstract

Benzene can be formed in beverages containing benzoic acid and ascorbic acid. The aims
of this study were to quantify benzoic acid and benzene from flavored carbonated drink and fruit
flavored drink, and risk estimation of their exposure. Thirty-six soft drink samples were randomly
collected from popular convenience stores in Bangkok during February to May, 2021. Benzoic acid
contents were analyzed by high performance liquid chromatography (HPLC) and benzene levels
were quantified using gas chromatography-mass spectrometry (GC-MS). Health risk estimations
of benzoic acid were carried out using hazard quotient. For benzene, margin of exposure and cancer
risk approaches were applied for the risk estimations. The results showed that up to 27.78% (10/36
samples) of the beverage products contained both benzoate preservatives and ascorbic acid.
Average levels of benzoic acid in cola-flavoured carbonated drinks, non-cola-flavoured carbonated
drinks and fruit-flavoured drinks were 76.35, 126.63 and 173.02 mg/L, respectively. Median
concentrations of benzene were 2.61, 0.89 and 5.81 pg/L in cola-flavoured carbonated drinks, non-
cola-flavoured carbonated drinks and fruit-flavoured drinks, respectively. Risk characterizations of
exposure to benzoic acid and benzene indicated that there is no health risk to consumers. However,
the potential risk should be communicated with food and beverage industry to avoid vitamin C
fortification in foods and drinks containing benzoate preservatives in order to reduce the risk of

high benzene formation in the products.
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(cancer risk)”’ MUANNIT

Cancer risk = Exposure x Cancer Slope Factor

Thai J Toxicol 2022; 37(2): 20-40

27

. { <

Tag  Cancer risk A9 ANUITIINLFTINANT
Yo = I [ o ~ -4
Tasuasall Taenamnseausumuuan 10
= 6 R ¢ o = Lo =
049 10° FunuNMseausulUMSANEIUMHUAN

- 4 ] { a 3
10° AN NMITIBNTUANUFIINTINANSIT

Yo = 90‘ A 4 o
910MT AT VUFUNINANVDIDIANTO U
Tan®
A1 cancer risk < 1 x 10° wdan lufinnw

~ 1 a < A 49@1 A [
TR NITINANLITUNVYUNUINGIAINNT
Yo =\
Tasuasa

A1 cancer risk > 1 x 10°ua11919 %

v
A 1w

H 1 a < A 3
ﬂ’ﬂill%ﬂ\i@’ﬂﬂ?3Lﬂﬂ§J$L§\HWNﬁu HINIIAIN

M3 lasuasad

a dy an
M3 INNSHYIYaNNada
Yy 9 a =
ANUANTUATADY TD LAz ua W Iy
A 2 I 1 ~ [ ~
iwsesANgnuaauluARae drwmdeuuy
Vo , s I
153U AisegIu andesidulnan 97.5
nadoumsuasIteyanulng Iaoldana
4
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13 09AY nquely (1) (fosazupan ADI) ($osazv09a1 ADI)
Aunde ATy Aunde AW TOFIU

P30ANIAL 3-5.9 4.12 4.12 44.26 44.32
nAUTASAMY  6-12.9 3.64 3.66 22.88 22.90
salam 13-17.9 3.38 3.38 14.30 14.32
18-34.9 3.14 3.16 12.10 12.12

35-64.9 0.92 0.92 24.04 24.08

>65 0.30 0.30 13.70 13.70

>3 1.82 1.84 13.26 13.28
P30AIAY 3-5.9 2.56 2.70 73.4 77.4
naugAMT  6-12.9 1.60 1.68 37.94 40.00
safihilase 13179 1.28 1.34 23.70 25.00
Tnan 18-34.9 0.98 1.04 20.06 21.16
35-64.9 0.48 0.52 19.94 21.02

>65 0.18 0.20 22.70 23.94

>3 0.72 0.76 22.00 23.20
P30ANIAY 3-59 3.34 2.90 90.28 78.34
nausanald 6129 2.40 2.08 46.66 40.48
13-17.9 1.32 1.16 29.14 25.30

18-34.9 1.06 0.92 24.68 21.42

35-64.9 0.42 0.36 24.52 21.28

=65 0.22 0.20 27.92 24.24

>3 0.78 0.66 27.04 23.48
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NAUTASARY  6-12.9 200000 30769 9.00 x 10 5.85x 107
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>3 400000 52174 450 % 10" 3.45x107
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35-64.9 1200000 48000 1.50 x 10 3.75x 107
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18-34.9 600000 27273 3.00 x 10 6.60 x 107
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