No. 5

467

/=F

Jpn. J. Toxicol. Environ. Health
Gy & &
40 (5) 467—471 (1994)

—Notes—

4-Phenyl-1,2,4-triazoline-3,5-dione & @ Diels-Alder K& % F) A L
EEGRPDO/IECEBOEE

FE—RK BETH MERRT
PR S

Application of 4-Phenyl-1,2,4-triazoline-3,5-dione for the Analysis of Sorbic Acid in Foods
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Sorbic acid isolated from foods through steam distillation was extracted with ether, followed
by the addition of dioxane and concentration under reduced pressure until the ether vapor was
removed. Sorbic acid in the resulting solution was treated with 4-phenyl-1,2,4-triazoline-3,5-dione
in dioxane at 70°C, followed by methylation of the resultant Diels-Alder adduct with an ethereal
diazomethane to give the corresponding methyl ester as a volatile compound for the determina-

tion using the GC method.

Compared with the detection by FID, that by FTD was found to be about 100 times, since the
volatile compound has three nitrogen atoms which are characteristic for FTD in the molecule.
Accordingly, the GC method using 4-phenyl-1,2,4-triazoline-3,5-dione is applicable to the mi-

croanalysis of sorbic acid

Keywords ——sorbic acid; 4-phenyl-1,2,4-triazoline-3,5-dione ; Diels-Alder reaction ; di-
azomethane ; gas chromatography (FID) ; gas chromatography (FTD)
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> # 170 mg (1.5 mmol) % ¥ 4 X4 > 30 ml IZ¥#ED»
Lizob, L %255 70°C T 4-phenyl-1, 2, 4-
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20 1.5%Silicone  SE-30/Chromosorb WAW-
DMCS(60—80 mesh), 1.1m X 3mmid. {&E @ &
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Chart 1 Derivation of Sorbic Acid through Diels-Alder Reaction and Methylation
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ErHEEL, BRTORE»EIT L 2722 L
ZDFEEEL—HT L, 22T, KIGEH 304 T, K
JGIRE % 50°C & 70°Clc FiF TR L7+ 2 2,
Table TR THREZ/Z, 2Dk 5z, RINEE%
70°C 12§ % &, 4-phenyl-1, 2, 4-triazoline-3, 5-dione
COWHTEHBLEH TN TERMICKIGT 22 &
DY 72, Z DERBRERICE D E, A Tld Diels-
Alder RIGDRE® T00CICRRET A L & L7,

EZAHT, BEMICRERIZEHET 254, 2
D EDFBCERINEGZELH), YILECERR

TasLe 1.9 Overall Yield? of Diels-Alder Reaction
and Methylation

Sorbic acid in the

iﬁctci)on Sorbic acid only presence of other
D- antiseptics
50C 585+1.7% 59.2+1.6%
70T 96.5+1.5% 97.4+1.6%

Data reported represents the mean+S.D. of three experiments.

a) Sorbic acid, 0.2 mmol ; each antiseptic, 0.2 mmol.

b) Yields are based on the quantity of methylated Diels-Alder adduct.

¢) Temperature in the Diels-Alder reaction of sorbic acid and 4-
phenyl-1, 2, 4-triazoline-3, 5-dione.
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Fig.1. Gas Chromatogram (FID) of Methy! Ester of Diels-Alder Adduct by Reaction
of Sorbic Acid with 4-Phenyl-1,2,4-triazoline-3,5-dione
Arrows show the retention time of methyl ester of adduct.
‘A: Sample (Chikuwa) ; B: Sorbic acid only ; C: Sorbic acid in the presence of other antisep-
tics. .
GC Conditions : column, 1.5% Silicone SE-30/Chromosorb WAW-DMCS (60—80 mesh), 1.1 m X
3 mm id.; column temp., 220°C ; injection temp., 240°C ; carrier gas, He (30 ml/min).
100 193 Tasre II. Contents of Potassium Sorbate in Food
S 242 , .
2 80
= Proposed Standard
2 60 Sample method? method?
. 10 M- Kyomizuna 25.2 mg/50 g 26.5 mg/50 g
= 301 Amakuchikombu 23.1 mg/50 g 22.4 mg/50 g
<~ 20153 8095 Memma 40.6 mg/50 g 41.5 mg/50 g
= &7 Chikuwa 47.6 mg/50 g 46.9 mg/50 g
50 100 150 200 250 300 350 400 a) GC method using 4-phenyl-1, 2, 4-triazoline-3, 5-
' m/z dione.

Fig. 2. Mass Spectrum of Methyl Ester of Diels-
Alder Adduct by Reaction of Sorbic Acid
with 4-Phenyl-1,2,4-triazoline-3,5-dione

GC-MS Conditions: column, 1.5% Silicone SE-30/
Chromosorb WAW-DMCS (60—80 mesh), 2 m X 3 mm i.
d.; column temp., 220°C; injection temp., 240°C; carrier
gas, He (30 ml/min) ; ion source temp., 250°C ; ionizing
voltage, 70 eV ; trap current, 60 gA.
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DTH5.

b) “Standard Methods of Analysis for Hygienic
Chemists—With Commentary” authorized by the
Pharmaceutical Society of Japan.
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