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Abstract

The purpose of this study was to utilize the results as a basic data of benzoic acids in animal products that didn't mention
in the quality standard of National Veterinary Research and Quarantine Service (NVRQS) to solve the conflict of interna-
tional trade and administration. Set-Pak method listed in the quality standard of NVRQS, faster than auto distillation meth-
ods with same recovery selected as a pre treatment for the determination of benzoic acid. The regression curve of benzoic
acid with Sep-Pak method was linear with the R? value of 0.999 and the limit of detection (LOD) and limit of quantitation
(LOQ) was 0.058 mg/kg and 0.176 mg/kg, respectively. The benzoic acid in the fermented milk was detected after the fer-
mentation stage by addition of starter culture with the level of 2.28~10.48 mg/kg and 0~16.5 mg/kg in the commercial fer-
mented milk products without detection by the addition of syrup. In case of cheese products, the benzoic acids level was
influenced by the curd formation (Camembert cheese) and the quality of natural cheese (processed cheese), by the way, the
benzoic acid level of commercial natural cheese was 0~4.2 mg/kg, processed cheese was 0~20.8 mg/kg, respectively. Based
on this result, it may be possible to utilize as a basic data for the systematic control the level of natural benzoic acids in raw

material, processing and final products of animal origin.
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Table 1. Analysis condition of HPLC

Detector PDA (Jasco MD-2018, wavelength: 217 nm)
Column Capcell pak MF-C8 (150x4.6 mm, 5 um)
Flow 1.0 mL/min
Injection volume 20 uL
Retention time 15 min

Commercial fermented milk

Benzoic acid

6.0 8.0
Retention Time [min]

Chromatogram of benzoic acid of standard (left) and commercial fermented milk (right) determinated by HPLC.
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Table 2. Recovery of benzoic acid with mixed standard solution and fermented dairy products

Products Preparation 5 ppm 10 ppm 20 ppm
Fermented milk Sep-Pak method 90.17+5.68 93.61+1.36 95.34+1.37%
Auto-Distill method 97.59+4.61 95.03+£2.32 91.49+0.75°
Processed cheese Sep-Pak method 96.87+10.12 104.86+1.72° 103.85+3.60°
Auto-Distill method 97.24+0.84 86.22+3.70° 83.40+1.01°
“®Mean with different superscript in the same column significantly differ at p<0.05. (n=3)
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TMxia| e 22 1000000 |
089 71371E © HETFAY F4E A9 F A sndl
2] QI Sep-Paks o83 AU AS5SFHAAE °
_ - - _ _ 0 50
ol &7 AN S s Aste] BEAAF I8 S
< 343 A= Table 29} £}

Qralgkko] 5 ppm3} 10 ppm H7HE HEf2] 749 Sep-
Paki Rt} AFs57Hol 3l4-8o] o Ego o442
A} whE 20 ppm FH7FE L E-Fol A= Sep-PakHo| g
F&o] =goH, Fojido] AT LEF HUbE xFE
BA] FET} =TT Sep-Pakio] FgEo] HolA=
e AFsS e Wolle AS Bt 7= 4
¢ FFg8 5ppmo] H7FE AFANA 2AFsZSFE0| Sep-
Pak R} ozt Ekou} folAde] 11, 10 ppm3t 20
ppmol| A= Sep-Pako] 3]=&0] FolA|al freldo] Q1A
=t 22y Sep-Paki @ AFs5 7 53] 30| 7t
Z} 90.17-104.86%2} 83.40-97.59%2A4 ANE A&
o ZH BEXA7o] L Sep-PakS o]-&-3)
A3ttt

Sep-Pakie| R&d HS

A B AHS flte] ShalEkke] AR, HakeA 2
HAE3AIS A3 A7E Fig. 29} Table 33 2t} Sep-
PakHo] Fr&A ATOE <halgRitke] HaFHL R*=0.999
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Fig. 2. The regression curve of benzoic acid determinated by
HPLC.

Table 3. Validation test of benzoic acid

Items Result

Limit of Detection (mg/kg) 0.058

Limit of Quantitation (mg/kg) 0.176
Recovery Rate (%) 93.04+3.76

AFIAE 0.176 mgkgS B

ZHUY T Tl B MY
WEGE BAG (St type)2) 29 A, MTFAF, 28

B HA7HE, SAlEAA ASE AF et bR g
2S5 B3I TH(Table 4). 1 23} BA] 739 2~EFE 3

7HA 50l A 4.55 mg/kgo] AL vjke] SR AEFo =
10.48 mg/kgs YERAATE aFE<] -9 KFe} KAL 53]
ZEFE] H7HAFoIME AEEA 2taL, o] gud &
AENHE A} 6.32 mgkg, KA} 2.28 mg/ke? 5.28 mg/ke
< UERIH

Table 4. Benzoic acid determination of fermented milk during processing stage (Unit: mg/kg)

Raw milk After mix After starter addition Product Additive (syrup)
Company Detection Detection Detection Detection Detection Detection Detection Detection Detection Detection
volumn rate (%) volumn rate (%) volumn rate (%) volumn rate (%) volumn rate (%)
B ND 0 ND 0 4.55+0.88 100 10.48+0.20 100 - -
I ND 0 ND 0 - - 6.32+0.33 100 ND 0
K ND 0 ND 0 ND 0 2.28+0.28 100 - -
ND 0 ND 0 ND 0 5.28+0.52 100 ND 0

ND: not detected.
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Table 5. Benzoic acid determination of cheese during processing stage (Unit: mg/kg)

Raw milk?®/ . A.fter Curd . After strecting"/A'fter cure®/ Product
Company Nelltural cheese . forma}tlona/Aﬁer m1>.< A.fter melting® . . .
Detection Detection Detection Detection Detection Detection Detection Detection
volumn rate (%) volumn rate (%) volumn rate (%) volumn rate (%)
Mozzarella A ND?* 0 ND?* 0 ND? 0 ND 0
Camember A ND*? 0 12.88+2.50% 100 8.89+0.65° 100 8.48+0.01 100
};rhoec::es%d i;‘:gig:giz 100 7.08£1.76" 100 8.45+1.34° 100 7324131 100

ND: not detected.
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Table 6. Benzoic acid determination of fermented milk
k.
Range C'ontent (mg{ 2)
Company (me/ke) Type During Final day
& shelfllife  shelflife
A 14.8-16.5 Plain 15.65+1.17 -
B ND Plain ND -
C 7.1-7.7 Plain 7.47+0.32 7.80+0.41
D 7.8-8.1 Strawberry  7.93+0.15 7.49+0.24
E 7.1-9.7 Cherry 8.01+0.14 -
Apple 8.18+2.20 -
F 4.3-97 Plain 5.46+£0.40  5.82+0.11

(n=3).
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Table 7. Benzoic acid determination of domestic and imported cheese

Item Cheese type Range (mg/kg) Product Content (mg/kg) Detection rate (%)
Mozzarella 4.19+0.67
Soft cheese (n=3) 0-4.2 Camenbert ND
Brie ND
. Cheddar 20.75+4.37
DOme(S;‘:g;heese 14.1-20.8 Cheddar 14.08£0.65 66.66
Soft processed Mozzarella ND
cheese (n=6) 0-16.4 Mozzarella 5.09+0.86
Mozzarella 16.36+1.92
5.7-6.2 Gouda 5.95+0.38
0-15.5 Camembert' ND
Soft cheese (n=3) ' Camembert? 15.45+1.38
0 Gorgonzola(Piccante) ND
9.1-9.8 Cheddar 9.62+0.45
6.0-7.9 Gouda 7.09+1.01
Imported cheese 6.3-7.3 Emmental 6.92+0.56 69.23
(n=13) Semi hard cheese 12.6-13.1 Feta 12.894+0.25 ’
(n=8) 13.4-16.4 Blue 14.86+1.51
17.9-20.2 Gruyere 19.15+1.13
0 Bule d’auvergne ND
4.7-15.6 Edam 10.15£7.65
Fresh cheese (n=1) 0 Mascarpone ND
ND: not detected.
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