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Determination of Saccharin, Sorbic Acid, Benzoic Acid, Dehydroacetic
Acid and Five Esters of P-Hydroxybenzoic Acid in Foods by
High-Performance Liquid Chromatography

Fumio MIYAMOTO and Masanobu SAEKI
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and five esters of PHBA

Peak—1 :SA, 2 : BA, 3 : DHA, 4 :SOA, 5 : PHBA—Et,
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Retention time ( min )

Liquid chromatogram of the standard solution containing SA, SOA, BA, DHA,

6 : PHBA —iso—Pr,

7 : PHBA—n—Pr, 8 : PHBA—iso—Bu, 9 : PHBA—n —Bu
Operating conditions—column : Inertsil ODS—2 (5 gm, 4.6mn i.d. X 150mm), column

temperasure : 40°C, mobile phase

: (Wmethanol— 5 mM citric acid buffer pH4.0

(25 : 75) and Bimethanol— 5 mM citric acid buffer pH4.0 (565 :45), flow rate : 0.8
mn//min, detection : (A)230nm (0.04 AUFS) and (B)254nm (0.08 AUFS), injection

volume : 20 u©£

Concentration of each standard was 5 ug/mf.
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Tablel. Recoveries of Five Esters of PHBA from Foods by Original and
Modified Steam Distillation Methods

Recovery (%)

Sample PHBA-Et PHBA-iso-Pr PHBA-n-Pr PHBA-iso-Bu PHBA-n-Bu

Ol) Ma) Oa) Ml) Oa) Ma) Oa) Ma) Oa) Ml)

Tsukudani 55.8 83.4 67.8 99.0 58.5  91.7 60.0 90.3 55.5 88.0
Boiled and dried 526 969 628 1010 490 979 5.2 9.6 44.6  96.2
Salad dressing 42.6 91.1 44.0 95.0 30.9 88.6 17.7 75.0 18.9 70.6
Margarin 29.7 98.1 29.0 96.0 19.7 89.1 16.0 70.9 12.8 67.2

Each compound was simultaneously added to each sample at the level of 100ug,/ g.

a) O: original steam distillation method
M: modified steam distillation method

Table2. Recoveries of SA, SOA, BA and DHA from Foods by Three Pretreatment Methods

Recovery (%)

Sample SA SOA BA DHA
1 a) Ha) 1 a) Ha) I[Ia) 1 a) Ha) I[I-) 1 a) Ha) ]]Ia)
Soy sauce 97.8 99.0 89.0 88.5 96.0 96.8 88.0  100.1 91.7 84.5 100.0
Orange juice 96.2 101.0  100.5 98.0 97.8 101.6 97.3  108.5 93.3 80.6  102.2
Tsukudani 90.6 92.2 92.6 82.8 96.3 91.5 83.0 98.1 89.9 78.1 99.2
Margarin 98.3 88.2 101.5 93.8 90.2 97.5 93.5 96.3 102.0 89.0 92.9
Fermented milk  91.4 94.1 99.8 90.5 93.7  103.1 94.2 107.8 92.9 81.4 98.1
Sausage 100.5 92.1 101.0 99.5 97.1 102.1  100.8 96.4 99.8 87.5 98.4
Cheese 92.2 83.3 98.1 96.2 93.3 96.4 108.5 88.0  95.7 .1 89.7
Cream 90.5 85.8 99.3 88.6 96.2 98.5 88.9 94.2 92.4 85.4 96.7
Kamaboko 98.6 84.8 97.9 87.3 92.7 97.2 86.7 99.7 93.9 85.8 98.5

Each compound was simultaneously added to each sample at the level of 100ug. g.

a) 1 :ether extraction method

I : Sep-pak Cis method

Il : steam distillation method

Table 3. Recoveries of Five Esters of PHBA from Foods by Three Pretreatment Methods

Recovery (%)

Sample PHBA-Et PHBA-iso-Pr PHBA-n-Pr PHBA-i1so-Bu PHBA-n-Bu
I a) Ha) ]]IA) I a) Hu) ]IIA) I a) Hu) ]]Il) I a) Ha) ]]Ia) I a) Ha) ]]Ia)
Soy sauce 98.4 789 92.0 979 825 95.8 97.8 81.7 96.5 95.7 84.7 95.8 97.2 87.2 95.3
Worcester sauce 90.8 96.9 94.1 88.2 97.3 95.8 88.1 97.3 97.8 85.6 93.6 94.4 85.1 95.1 94.2
Orange juice 98.8 98.1 96.9 98.0 98.4 101.3 97.4 98.4 100.9 96.9 97.5 101.9 97.0 97.8 102.8
Coffee drink  99.6 95.6 89.8 99.2 92.8 97.9 99.1 929 956 97.7 93.2 94.0 97.7 93.2 89.7
Tsukudani 99.3 75.1 87.0 100.0 67.0 97.5 100.5 60.9 92.7 100.0 59.3 90.4 99.1 57.6 89.3

Each compound was simultaneously added to each sample at the level of 100ug./ g.

a) See Table?.
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Table4. Comparison of Three Pretreatment Methods for the Effect of Interfering Substances
Originated from Foods on the Determination of SA, SOA, BA and DHA

SA SOA BA DHA

Sample I® o 1o o m® 1o oo me I o me

P Soy sauce o” AY O O ©) O O O O O O
Worcester sauce O A O O O O O O O O O
Red wine O AN O O O O O O O O O
Soybean paste O VAN O O O O O O O X O
Peanuts butter A x® O O O O O O O @) O
Peel of lemon O X JAN JAN O O X O X X O

a) 1 : ether extraction method
II : Sep-pak Cis method
Il : steam distillation method
b) O : absence of peak originated from food in
the neighborhood
A\ : presence of peak originated from food in
ring compound

X : presence of peak originated from food in

the retention time of measuring compound and
the neighborhood of the retention time of measu-

the retention time of measuring compound

Table5. Comparison of Three Pretreatment Methods for the Effect of Interfering Substances

Originated from Foods on the Determination of Five Esters of PHBA

PHBA-Et PHBA-iso-Pr PHBA-n-Pr PHBA-iso-Bu PHBA-n-Bu
’ Sample I° @m® m® I° O0° m® I® O® m® I1° m® mP I° O mP

Soy sauce oA O O O O O O O O O o o o o
Worcester sauce O o0 O o O oo oo o o o o o o
Red wine o 0O O o OO O o O o o o o o o
Soybean paste O x»0 O O O O O O O 0o O o o o
Peanuts butter o o0 O O O 0o O O O o o o o o o
Peel of lemon O A O O O O A A AN x x x O O O

a) See Table4.
b) See Table4.
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