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ABSTRACT - Benzoic, sorbic, and propionic acids are widely used as preservatives in the food industry, and are
also naturally present in food ingredients or formed during the manufacturing process. This study determined the pro-
pionic, benzoic, and sorbic acid contents in dairy products sold in Korea. Benzoic and sorbic acids were analyzed
using high-performance liquid chromatography-diode array detector (HPLC-DAD) and propionic acid was analyzed
using gas chromatography-flame ionization detector (GC-FID). Benzoic, sorbic, and propionic acids were detected in
the following ranges: not detected (ND)-14.19, ND-416.91, and ND-244.03 mg/kg, respectively. Sorbic acid was
exclusively found in samples that listed potassium sorbate as an ingredient. The presence of benzoic and propionic
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acids in the detected samples likely originated from food ingredients or processing.
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Table 1. Analysis condition of (A) HPLC-DAD for benzoic acid and sorbic acid and (B) GC-FID for propionic acid

(A)

HPLC-DADY" condition

Instrument Agilent 1260 infinity I HPLC system
Column Capcell pak MF-C; (4.6x150 mm, 4.5 um)
Mobile phase A :0.1% TBA-OH? 11]13 Oi:é Ip\)Ilsl)osphoric 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 uL

YHPLC-DAD: high-performance liquid chromatography-diode array detector.

ITBA-OH : tetrabutylammonium hydroxide.
YACN : acetonitrile.

(B)
GC-FID" condition
Instrument Agilent 6§90N
Column HP-FFAP (30 mx0.32 mm, 0.25 um)

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 1uL

YGC-FID: gas chromatography-flame ionization detector.

LOD=3.3xc/S (D
LOQ=10%c/S (2)

AR

EAE4]8 IBM SPSS Statistics software (v.29.0.1.0, SPSS
Inc., Chicago, IL, USA)YS &3l st A% 5 A&
H BE59] 3 205 Duncan®] WO 2 fol4= P<0.05
Woll Al d9d viA] 2AF 24 ttestE Fote] ER1sHA

Results and Discussion

BaYe] Qi B3
29} 74}, ORAFRAY AHAL T2 H]eake A

s AW mka EFAR] AgE 2] 0Fx 2] Tho]l=aiRlellA
AAISE £2099 ooz 43 2448 YeEp AT, 7t
BZEF9] LODE ZH} 0.04-0.40 mg/L, LOQE 0.12-1.30 mg/L
2 7|2 A B EAH LOD 0.04-0.11 mg/L, LOQ 0.13-
033 mg/Le] A¥Eot SAY H|s=3E AR UEeRRTH

Table 2. Calibration curves, linearity, limit of detection (LOD) and limit of quantitation (LOQ) of analytical method

Compounds Calibration curve Linearity (r%) LOD (mg/L) LOQ (mg/L)
Benzoic acid y=45.042x+10.327 0.9996 0.40 1.30

Sorbic acid y=44.674x+17.092 0.9997 0.04 0.12
Propionic acid y=0.0117x-0.0021 0.9979 0.08 0.26
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Fig. 1. Representative chromatograms of the dairy products;
HPLC-DAD chromatogram in (A) yogurt (No. 24) and (B) cheese
(No. 15) and (C) GC-FID chromatogram in cheese (No. 13).
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Table 3. Benzoic acid, sorbic acid, and propionic acid contents in dairy products (mg/kg)

No. Classification Listed preservatives in gradient list Benzoic acid Sorbic acid Propionic acid
1 Milk - NDV ND ND
2 Milk - ND ND ND
3 Whey powder - ND ND ND
4 Whey powder - ND ND ND
5 Whey powder - ND ND ND
6 Butter - ND ND ND
7 Butter - ND ND ND
8 Butter - ND ND ND
9 Butter - ND ND ND
10 Butter - ND ND ND
11 Butter - ND ND ND
12 Cheese - 0.83+0.30d” ND ND
13 Cheese - ND ND 244.03+£0.24
14 Cheese - 4.70+0.36¢ ND ND
15 Cheese Potassium sorbate ND 416.91+£2.10a ND
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Table 3. (Continued) Benzoic acid, sorbic acid, and propionic acid contents in dairy products (mg/kg)

No. Classification Listed preservatives in gradient list Benzoic acid Sorbic acid Propionic acid
16 Cheese Potassium sorbate ND ND ND
17 Cheese Potassium sorbate ND 253.1748.95b ND
18 Cheese - 7.85+1.51bc ND ND
19 Yogurt - ND ND ND
20 Yogurt - ND ND ND
21 Yogurt - 13.30+£2.25a ND ND
22 Yogurt - 10.66+0.12ab ND ND
23 Yogurt - ND ND ND
24 Yogurt - 14.19+0.12a ND ND
25 Yogurt - 9.59+0.09b ND ND

ND : not detected.

IThe contents of benzoic acid, and sorbic acid in different dairy products, marked with different letters, show significant differences for
the same compound according to Duncan’s test at a significant level of P<0.05.
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