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ABSTRACT - This study was performed to determine the contents of propionic, benzoic, and sorbic acids in
dried seasoned seafood products (n=27) sold in Korea. Propionic acid was determined using a gas chromatography-
flame ionization detector. Benzoic and sorbic acid were analyzed by using a high-performance liquid chromatogra-
phy-diode array detector. Benzoic acid was not detected in the dried seasoned seafood products; however, propionic
and sorbic acid were detected in some samples. The concentrations of propionic acid and sorbic acid were up to
125.10 mg/kg and 658.18 mg/kg in dried seasoned seafood products, respectively. Of eight samples labeled with
potassium sorbate, sorbic acid was detected in seven of them. The detected sorbic acid levels in these samples met
the regulations for sorbic acid usage in Korea. The propionic, benzoic, and sorbic acid contents of dried seasoned
seafood products determined in this study can provide basic data for safety management of dried seasoned seafood

products in future.
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Table 1. Analysis conditions of GC-FID for propionic acid and HPLC-DAD for benzoic acid and sorbic acid

GC-FID condition
Instrument Agilent 6890N
Column HP-FFAP (30 mx0.32 mm, 0.25 pm)

Carrier gas N,

Oven temperature 60°C (4 min) — 115°C (28°C /min) — 240°C (20°C /min) — 240°C (5 min)
Detector temperature 250°C

Inlet temperature 230°C
Injection volume 1 uL

HPLC-DAD condition
Instrument Agilent 1260 Infinity Il HPLC system
Column Capcell pak MF-C; (4.6x150 mm, 4.5 um)
Mobile phase A : 0.1% tetrabutylammonium hydrc])gxfdacizC g;liﬁr-ﬂOeH) in 0.1% phosphoric acid in water
Flow rate 1 mL/min
Wavelength 235 nm
Time (min) A B
0.0 75 25
Gradient 23 B o
7.0 65 35
12.0 60 40
15.0 70 30
Injection volume 10 pL

II HPLC system, Agilent Technology)-DAD (G7115A,
Agilent Technologies)E AMHE-3ISTE ©] &2 phosphoric
acid 0.1%%5 $F¢ 0.1% TBA-OH §9& o5 AdS
E, ACNZ |57 BISZ 3] Table 19] 71&7]2 &
AlStATh QA ABARS EA = AR HE
£ (Capcell pak MF-C8 (4.6x150 mm, 5 pm, Osaka Soda,
Osaka, Japan)S AM&-3I S T8 2 AJF8&Y 10 uL
& FYste] 235nm oA A S
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Table 2. Calibration curve, linearity, limit of detection (LOD) and, limit of quantitation (LOQ) of analytical methods

Calibration curve Linearity (%) LOD (mg/L) LOQ (mg/L)
Propionic acid y=0.0109x—-0.0088 0.9990 0.20 0.60
Benzoic acid y=45.266x+8.7426 0.9988 0.65 1.98
Sorbic acid y=40.678x+4.3641 0.9994 0.67 2.03

24k, QFAER, 2Bk HEde 7H7E 87.9-105.9%, 89.7-
108.0%, 85.9-109.4% %2 ALAL 0.1-2.7%, 0.2-3.0%,
0.2-1.0%= 2°Fx o] 2% 5 AlEY vk 7|&date] #
gk 7tol =gl o A AAgE 70%<recovery<125%%} RSDr
QLO%E FZFITP). BERO AEIAE 242 0.20-
0.67 mg/L, A ZF3IAE 0.60-2.03 mg/Lo| AT} ol& 7]&
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Fig. 1. (A) GC-FID chromatogram of a dried monkfish sample extract and (B) HPLC-DAD chromatogram of a dried pollack sample extract.
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Table 3. Propionic acid, sorbic acid and benzoic acid contents in dried seasoned seafood products (unit : mg/kg)

No. Classification Labeled preservative Propionic acid Benzoic acid Sorbic acid
1 dried pollack potassium sorbate NDV ND 658.18+10.00°
2 dried pollack potassium sorbate ND ND 242.10+19.23"
3 dried pollack - ND ND ND
4 dried pollack - 23.96+0.64™ ND ND
5 dried pollack - ND ND ND
6 dried pollack - ND ND ND
7 dried filefish - 30.24+1.09%" ND ND
8 dried filefish - 45.2542.05¢ ND ND
9 dried filefish - 25.77+0.44" ND ND
10 dried filefish - 39.80+0.96% ND ND
11 dried filefish - 28.3240.428" ND ND
12 dried filefish - 37.72+0.89% ND ND
13 dried cod potassium sorbate ND ND 522.78423.30°
14 dried cod potassium sorbate ND ND 189.15+15.11#
15 dried cod - ND ND ND
16 dried cod - ND ND ND
17 dried cod - 118.64+12.26° ND ND
18 dried cod - 31.00+1.40" ND ND
19 dried monkfish - ND ND ND
20 dried monkfish - 48.77+1.42° ND ND
21 dried monkfish - 31.47+0.21% ND ND
22 dried monkfish - 125.10+2.88° ND ND
23 dried monkfish - ND ND ND
24 dried squid potassium sorbate 39.66+2.56% ND ND
25 dried squid potassium sorbate 27.19+1.98" ND 616.49+19.49"
26 dried squid potassium sorbate 25.73+0.17" ND 293.84+14.51°
27 dried squid potassium sorbate 35.39+2.29°" ND 504.49+14.27¢

D'ND : not detected.
2 Propionic acid and sorbic acid contents followed by different letters for different dried seasoned seafood products are significantly dif-
ferent for the same compound by Duncan’s test at P < 0.05.
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Fig. 2. Boxplot for (A) propionic and (B) sorbic acid contents in seasoned dried fishery product samples.
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