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Abstract

This study was carried out to investigate the sorts and the quantity of preservatives
in 2,575 samples of 10 kind products which had been sold in the markets from 2004 to
2006. These analyses were done using HPLC. By the result of investigation, the most
frequently detected preservative was sorbic acid in 222 cases. Detection rate of sorbic
acid was 8.62%. Dehydroacetic acid (DHA) was detected in 8 cases among 36 butter
samples and one of 278 sausage samples. Detection rate of DHA was 0.0035%. In
detail, the detection rate was 71.5% (88/123) in dried meat, 22.2% (8/36) in processed
butter, 17.3% (48/278) in sausage, 10.4% (17/163) in canned meat etc., 7.9% (49/619)
in ham, 7.48% (19/254) in processed cheese and 4% (2/49) in bacon, respectively. The
content range of sorbic acid and its average in each of the processed meat and milk
products are as follows: ND~1.64 g/keg, 0.26 g/kg in dried meat, ND~1.34 g/kg, 0.114 g/ke
in sausage, ND~0.41 g/kg, 0.015 g/kg in canned meat etc., ND~1.37 g/kg, 0.038 g/kg in
ham, ND~1.63 g/kg, 0.056 g/kg in processed cheese, ND~0.57 g/kg, 0.022 g/kg in bacon,
respectively. Amount of detected DHA was less than 0.23 g/kg, and its average was
0.022 g/kg in processed butter.
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Table 1. Limits of authorized preservatives used in Korea

Group

Preservative

Detection limit

Processed meat products
(excepting packed meat, spiced meat,
crushed meat, and processed ribs

meat)

Sorbic acid,

Butter, cheese,

processed cheese sodium

dehydroacetate

Cheese,
processed cheese
sorbic acid,

potassium sorbate

Dehydroacetic acid,

Calcium propionate,
sodium propionate,

Less than 2.0 g/ke(calculated to sorbic acid)

potassium sorbate,
calcium sorbate

Less than 0.5 g/kg
(calculated to dehydroacetic acid)

Less than 3.0 g/kg (calculated to propionic
acid, when using to mix sorbic acid or
potassium sorbate, total of the amount used
of propionic acid and sorbic acid below 3.0)
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zoate (£ 318} 52 3] A}, Japan) 9} benzoic
acid(H<FF 9524 34}, 99.5%), Dehydro-
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Table 2. Analytical condition of HPLC

Instrument  Alliance 2690(Waters. USA)

Column Symmetry C18(5 mm, 4.6<250 um)

Detector Photodiode Array Detector

Detection

wavelength 235 mm

Mobile A: 1% Phosphoric acid

phase B: Acetonitril

Gradiant .

Condition Time A B
0 90 10
5 80 20
12 70 30
20 50 50
22 50 50
23 90 10

Flow rate 1.0 mf/min

Injection

volume 20 ub
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Table 3. The number of detected preservatives in 2004~2006

Processed and Spiced Crushed

Dried Processed Butte Canned Processe

Years packed meat  meat meat Ham  Sausage Bacon meat cheese r meat etc. d ribs Sum
2004 ~/228Y -/104 /36 22/266 16/107 2/14 26/37 12/131 4/13 5/53 -/0 87/989
2005 -/261 ~/78 -/50 16/215 24/95 ~/22 30/44 6/62 4/16 8/56 -/3 88/902
2006 -/152 —-/80 -/50 11/138 8/76 —/13 32/42 1/68 =17 4/54 —-/4 56/684
Sum —/641 —/262 —/136 49/619 48/278 2/49 88/123 19/261 8/36 17/163 =/7 231/2575

Ydetected number / sample number

3 HdEge A9Ed ARAIFS 71.5%
(88/123), WEIH 22.29%(8/36), 2AA] 17.26%
(48/278), 71EHAS71ZE 10.4% (17/163),
3 7.9% (49/619), 7FEAZ 7.3% (19/261),
Wold 4% (2/49) €02 Jehdt} (Fig 1).
ol 2003¢d SN LEF AT #FF,
A2AAF, AZAZEF F 2204 FFFA}
oM g B9 m;H 2002d A4TE
4507 digt 2294 HAEEQ ARARS
65.6% (21/32), 2AAE 11.7% (13/111) 9]
H3l 6% 2 AEES Bgon, 1 9
Wold 17.6% (3/17), & 11.7% (27/231),
7N S 7L EE 11.5% (3/26) % wlmsAs
@St 23S, BT S, AuEECOME
AZHA Fokrh. ddSoAE 2005
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Detection rate of types

Dried meat,

Fig 1. Detection rate in each processed
meat and milk products

HE2HH (Table 498 FE(Table 5)& =
W AZAZE ND~1.64 g/kg, 2214 ND~
1.34 g/kg, 71t 5718F ND~0.41 g/kg ND~
1.37 g/kg, 7F¥A= ND~1.63 g/kg, Hlo]A
ND~0.57 g/kgolw] 7HEHE oA DHAZREW
& ND~0.23 g/kgol itk

Table 4. The range of preservative contents by year

Preservative contents (g/kg)

Year Dried

Canned meat

Processed

meat Sausage otc Ham cheose Bacon Butter
2004 ND~1.13 ND~1.12 ND~0.13 ND~0.80 ND~1.63 ND~0.57 ND~0.14
2005 ND~1.64 ND~1.14 ND~0.166 ND~1.37 ND~0.615 ND ND~0.23
2006 ND~0.75 ND~1.34 ND~0.41 ND~1.31 ND~0.01 ND ND
Total ND~1.64 ND~1.34 ND~0.41 ND~1.37 ND~1.63 ND~0.57 ND~0.23

*ND: Not detected.
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Table 5. Distribution of preservative contents in processed meat and milk products

No of Sorbic acid contents (g/kg)
Product ND<~ 0.2~ 0.4~ 0.6~ 0.8~ 1~ 1.2~ 1.4~
samples ND
0.199 0.399 0.599 0.799 0.999 1.199 1.399 1.64
Ham 619 570 10 14 8 8 6 1 2
Dried meat 123 35 35 24 11 11 3 3 1
Processed 961 242 3 1 2 6 1 2 2 2
Bacon 49 47 2
Canned 163 146 15 1 1
Sausage 277 230 4 5 13 6 8 8 3
DHA contents (g/kg)
Sausage 1 1
Butter 36 28 7 1
Total 1,529 1,298 75 46 37 31 18 14 7 3

Y Ha%s AHEY (Table 6) AZXA NME ABAAZS Holx Aokt =, 20039
25 0.259 g/ke, 2A1A 0.114 g/kg, 71EFA & Se oA wxE FY S 22Nt FF
7}8¥ 0.015g/ks, ¥ 0.038 g/kg, 7FEA= 2 AZAZS 0.34 g/ke, 2N A 0.077 g/ke,
0.056 g/kg, ®lo]A 0.022 g/ke, ¥ E (DHA) & 0.074 g/kg, ¥lolA 0.12 g/kg, 71EFA &7}
0.022 g/kgol™, ¥z By AZAZLT FE 0.015g/ked vmed AXAFSE, 3,
TFEHZAM = o] 2004, 2005, 2006 o] AL A, 2AAE FA, 7SI FE
ol 24 wolxz, @M wobzith 1 ¢ e 2 HFAE et

Table 6. Average of preservatives in processed meat and milk products

preservative contents (g/kg)

Year Dried nn Processed
Sausage Canned Ham Bacon Butter
meat meat etc. cheese

2004 0.315 0.094 0.008 0.033 0.092 0.077 0.019
2005 0.280 0.155 0.019 0.038 0.039 0.000 0.033
2006 0.186 0.091 0.011 0.045 0.000 0.000 0.000
Average 0.259 0.114 0.015 0.038 0.056 0.022 0.022

HEZI AR FAE Folry] g3 & 0.121 g/kgo B AEEL A ZA HdIH
oAo 7 10¥9~3%, 4~9¥9% Uy # A4 4~99 EA JElgT ol #%5 78] a}'
A, AxAZTS °1| tHoM Az & Xixﬂﬁ&ak & A7 AAAgAE 4~9L(HEAID B
S AEEE d2 108~3€99 AEE 5.3%° 5 23 ¢ &1 /4538 5 g AxA
H) 3] 4~9¢0) 7% i-—zﬂl AEHJL, FaF A8L 108~3€9 71.5%, 0270g/kg 4~9
=3 0.026 g/ks, 0.05 g/kgoZ 4~9Q A 2 Do 71.4% 0.231 g/ke, 71EFA K7} E A
AT =34t 2AAR dEEd F7FS 10 108~3¢9 6.8%, 0.012 g/kg, 4~9¥0 13.4
2~3¢9 17%, 0.098 g/ke, 4~98) 17.3% % 0.013 g/kgol ATt ol AZAFH(FXE)
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Table 7. The detection rate and
average quantity according to season

s, olgsg, &I, olgF, ol

Sea- No of = Detection A
Tyee oon c}g;?%?g fztite (‘2) (\:ge/T{agg)ge

Ham Cool 18/316 5.3 0.026

Hot 31/303 122  0.050
Sausage Cool  16/94 17.0  0.098

Hot 32/184  17.3  0.121
‘Dried  Cool  63/88 715  0.270
meat Hot  25/35 714 0.231
Canned Cool  5/74 6.8 0.012
meat etc. Hot  12/89 134 0013

Cool: October~March, Hot: April~September

2004~2006d Al® FAELTE F 2,575
Ao AHEEHZ Qe BE S
g, ZzA1% A3, &9 EEEE UEE] &
wato g 2224, A& &L 8.62%019, 7H¥
B 874, 2AA 1AM H3| =z xAte] A
R, 2AA A2 AEEL 0.0035%0]
o fEEEE AZAZS 71.5%(88/123),
HELF 22.2%(8/36), £AX 17.3% (48/
278), 71eH4&7tEE  10.4%(17/163),
7.9%(49/619), 7F&X= 7.3%(19/261), W
oA 4%(2/49) «2o2 AZHUY. TS,
FEE, FAVMES, At EAAE AEH

¥ e T oo

2 ggih AEwa AEEAY HaFe A
ZAZAS ND~1.64 g/ke, 0.26 g/kg, 2AIA
ND~1.34 g/kg, 0.114 g/kg 71EMS7IEFE
ND~0.41 g/ke, 0.015 g/kg ¥ ND~1.37 g/kg,
0.038 g/kg, 7}E&X= ND~1.63 g/kg, 0.056
g/kg, ®lo]A ND~0.57 g/kg, 0.022 g/kgol™
742 g oA DHAZZHAY Hd%F> ND~
0.23 g/ke, 0.022 g/kgo] AT}
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