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This study was conducted to compare the contents of preservatives and general composition on four
different types of cheese to provide useful data and information to the consumer. We analyzed preserva-
tives (sorbic acid, benzoic acid, dehydroacetic acid, methyl p-hydroxy benzoate, ethyl p-hydroxy ben-
zoate, propionic acid) and general composition (moisture, protein, fat) from total 102 cheeses which are
46 sliced cheeses, 22 string cheeses, 20 cream cheeses and 14 pizza cheeses. Preservatives were detected
from total 14 samples, which are suitable for the authorized limits in Korea. Sorbic acid was detected
from 13 samples (197.3~1,736.1 mg/kg) and propionic acid was detected from 1 sample (362.7 mg/kg).
Considering from each type of cheese, cream cheese showed the high detection rate (60%); 12 samples
of cream cheese contained sorbic acid. The moisture, protein and fat contents of cheeses were in the
ranges of 44.3 ~56.8%, 7.2~24.6% and 19.6 ~26.8%. Cream cheese had the highest level of moisture
(56.8%) and fat (26.8%), but protein level is very low (7.2%).
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Table 1. Analysis conditions of SA, BA, DHA, mPHBA and
¢PHBA by HPLC

Parameters
Column Sunfire Cig (5 pL, 4.6x150 mm, Waters)
Mobile phase Min 1% Phosphoric acid (A) Acetonitrile (B)
(gradient) 0 90 10
5 80 20
9 72 28
12 70 30
18 50 50
20 90 10
Detector PDA 235 nm
Flow rate 1 mL/ min

Injection volumn 20 pL
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Table 2. Analysis conditions of PA by GC

Parameters
Detector (temp)  FID (250°C)
Column HP-FFAP (10 m x 1.00 pm x 0.53 mm)
Mobile phase N2
Flow rate 1.2 mL/ min
Injection volumn 2 puL
Oven 120°C (1 min)/10°C /210°C (4 min), post run:

220°C (1 min)

Injection mode Split mode (10:1)

Table 3. Recovery of SA, BA, DHA, mPHBA, ePHBA by standards addition method

Recovery rate (%, mean+SD, n=9)

Coefficient of variation (%)

Analytes
g 2 (mg/kg) 4 (mg/kg) 8 (mg/kg) Mean 2 (mg/kg) 4(mgkg) 8 (mgkg) Mean
Sorbic acid 98.55+0.03 98.00+£0.02  96.92+0.09 97.82+0.05 1.57 0.51 1.21 1.09
Benzoic acid 108.62+0.04 100.71+0.01  99.83+0.12  103.05+0.06 1.74 0.33 1.50 1.19
Dehydroacetic acid 95.81+0.03 93.87+0.01  96.03+0.13 95.244+0.05 1.44 0.16 1.71 1.10
Methyl p-hydroxy benzoate 98.26+£0.02  96.63+£0.01  96.67+0.12 97.19+0.05 1.02 0.36 1.50 0.96
Ethyl p-hydroxy benzoate 96.91+£0.02  96.58+£0.03  96.97+0.11 96.82+0.05 1.03 0.66 1.45 1.05

Table 4, Recovery of PA by standards addition method

Recovery rate (%, mean+SD, n=9)

Coefficient of variation (%)

Analyte

25 (mgkg) 50 (mg/kg)

100 (mg/kg)

Mean 25 (mg/kg) 50 (mg/kg) 100 (mg/kg) Mean

Propionic acid 102.25+0.10 104.26+0.40

103.37+0.39

103.30+0.30 0.40 0.77 0.38 0.52
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Table 5. Limit of detection (LOD) and limit of quantification
(LOQ) of preservatives in cheese

Analytes LOD* (mghkg)  LOQ' (mg/kg)
Sorbic acid 0.19 0.58
Benzoic acid 0.07 0.21
Dehydroacetic acid 0.08 0.24
Methyl p-hydroxy benzoate 0.13 0.40
Ethyl p-hydroxy benzoate 0.05 0.14
Propionic acid 2.32 7.02

*LOD=3.3 (o/S). TLOQZIO (o/S). o: standard deviation of the
response, S: slope of the calibration curve.

Table 6. The analysis results of preservatives on cheeses

WE 9 wESAQH AR AEEA ekgtet.
sEEAt0] & BAGEAAZ 1274, Seto]|AH 2 |

Ayl A 197.3~1,736.1 mgkg
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Sorbic acid Propionic acid

Type Tested sample Detected sample Detection rate (%)
Detected sample Contents (mg/kg) Detected sample Contents (mg/kg)
Sliced cheese 46 2 44 1 1736.1 1 362.7
String cheese 22 =¥ - - - - -
Cream cheese 20 12 60.0 12 601.2" - -
(197.3~1723.4)
Pizza cheese 14 - - - - -
*NO sample detected, "Mean (range).
Table 7. The analysis results of general composition on cheeses (unit : %)
Moisture Protein Fat
Type Tested sample
Mean Level Mean Level Mean Level
Sliced cheese 46 443 37.6~48.0 17.3 8.3~24.0 26.0 16.7~27.8
String cheese 22 48.6 443~559 24.5 20.0~31.0 19.6 9.6~245
Cream cheese 20 56.8 44.4~67.0 7.2 33~12.0 26.8 16.7~32.1
Pizza cheese 14 46.3 41.2~49.4 24.6 21.5~25.0 21.2 19.5~25.0
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