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Abstract

The purpose of this study is to measure the total bacterial counts, the number of foodbome pathogens and
the change of pH by the addition of grapefruit seed extract (GFSE) in kanjang paste and kochujang paste,
respectively. The change of inoculated foodbome pathogens such as Salmonella enteritidis IFO 3313, Staphylo-
coccus aureus 1FO 12732, Listeria monocytogenes ATCC 19115, Escherichia coli O157:H7 ATCC 43894 in kanjang
paste and kochujang paste were measured for 14 days at the storage temperatures of 4C and 20C. In kanjang
paste, the changes of pH were not showed between the contiol and the addition of GFSE at 4. However, pH
were decreased about 2 points in the control and the addition of GFSE 250 ppm at 20C. In the addition of
GFSE 500 ppm, pH decreased about 1.2 points at 20T. In the growth-inhibitory effect on foodbome pathogens,
when comparing with the control and the addition of GFSE 250 ppm and 500 ppm, the addition of GFSE was
decreased more than the control in kanjang paste at storage temperatures of 4T and 20T. Otherwise, there were
no differences of the number of foodbome pathogens in kochujang paste as additions. But, in kochujang paste
stored at storage temperatures of 4T and 20T, there were differences of thé number of foodbome pathogens.
When kochujang paste stored at 20T at least for 10 days, tested all foodbome pathogens were not detected.
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Table 1. The recipes of kanjang paste and kochujang paste

(unit: %)
Ingredients Kanjang paste  Kochujang paste
Soy sauce 13.6 35
Hot pepper paste - 37.0
Hot pepper powder - 7.0
Sugar 10.0 11.0
Onion 7.0 25.0
Garlic 35 6.0
Ginger - 14
Mi-hyang 2.5 4.5
Sesame oil 2.0 4.0
Monosodium glutamate 0.96
Black pepper 0.24 0.6
Caramel 02
Water 60.0
Total 100 100
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Fig. 1. Total bacterial count of kanjang paste during storage
at 4T and 20T for 14 days.
-l control, -A-: added GFSE 250 ppm, -@-: added
GFSE 500 ppm.
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Fig. 2. Total bacterial count of kochujang paste during storage
at 4T and 20°C for 14 days.
-B-: control, -A-: added GFSE 250 ppm, -@-: added
GFSE 500 ppm.
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Table 2. Changes of pH in kanjang paste during storage at 4C and 20T for 14 days

Storage o Sample” Storage time (day)
temperature () 0 2 4 6 8 10 12 14
A 5.50 547 5.33 5.26 5.35 5.39 5.40 5.38
4C B 5.49 5.51 5.48 545 5.49 547 547 547
C 5.49 548 544 5.43 5.43 5.44 544 5.43
A 5.50 448 4.01 3.82 3.63 3.49 3.42 3.39
20C B 552 547 5.27 4.44 4.11 3.79 3.68 3.60
C 5.55 5.55 5.48 5.51 5.49 5.06 472 432

" kanjang paste added GFSE; A: 0 ppm, B: 250 ppm, C: 500 ppm.
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Table 3. Changes of pH in kochujang paste during storage at 4T and 20T for 14 days

Storage 9 Storage time (day)
temperature () Sample 0 2 4 6 8 10 12 14
A 4.92 493 4.92 4.92 4.90 4.89 4.88 4.89
4T B 4.93 4.92 491 491 4.89 488 4.89 4.90
C 4.92 4.90 491 4.89 4.90 4.88 4.89 4.89
A 4.92 4.94 491 4.89 4.90 4.90 4.89 4.87
20T B 4.93 492 492 491 492 492 4.90 4.88
C 4.93 492 490 491 4.92 491 4.90 4.88

b kochujang paste added GFSE; A: 0 ppm, B: 250 ppm, C: 500 ppm.
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Table 4. Counts of microbial pathogens in kanjang paste and kochujang paste

Microorganism (CFU/g)

Sample
S. enteritidis S. aureus L. monocytogenes E. coli O157:H7
Kanjang paste ND" ND ND ND
Kochujang paste ND ND ND ND

Y Not detected.
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Fig. 3. Recovery of inoculated Salmonella enteritidis in kanjang

paste and kochyjang paste by GFSE during storage at
4T and 20T.
-B-: kanjang paste, -&-: kanjang paste added GFSE 250
ppy, -@-kanjang paste added GFSE 500ppm, -[]-:
kochujang paste, -A-: kochujang paste added GFSE 250
ppm, -O-: kochujang paste added GFSE 500 ppm.
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Fig. 4. Recovery of inoculated Staphylococcus aureus in kanjang

paste and kochujang paste by GFSE during storage at
4T and 20C.
-B-: kanjang paste, -A-: kanjang paste added GFSE 250
ppm, -@-:kanjang paste added GFSE S00ppm, -[J-:
kochujang paste, -A-: kochujang paste added GFSE 250
ppm, -O-: kochujang paste added GFSE 500 ppm.
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Fig. 5. Recovery of inoculated Listeria monocytogenes in kan-

jang paste and kochujang paste by GFSE during
storage at 4T and 20T.
-W-: kanjang paste, -A-: kanjang paste added GFSE 250
ppm, -@-:kanjang paste added GFSE 500ppm, -} ko-
chujang paste, -A-: kochujang paste added GFSE 250
ppm, -O-: kochyjang paste added GFSE 500 ppm.
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Fig. 6. Recovery of inoculated Escherichia coli O157:H7 in

kanjang paste and kochujang paste by GFSE during
storage at 4C and 20TC.
-B-: kanjang paste, -A-: kanjang paste added GFSE 250
ppm, -@-: kanjang paste added GFSE 500ppm, -{}-
kochujang paste, -A-: kochujang paste added GFSE 250
ppm, -O-: kochujang paste added GFSE 500 ppm.
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