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Antimicrobial and Anticancer Activity of Korean Traditional Soy Sauce and Paste w1th Chopi. Keun
Ki Klm Hyean Cheal Park, Hong Joo Son, Yong Gyun Kim, Sang Mong Lee, In soo Choi', Young whan
Choi' and Teak Soon Shin'. School of Applied Life Science, Pusan National University, Miryang 627-702,
Korea, "School of Resources and Life Science, Pusan National University, Miryang 627-702, Korea — The fruits
of Zanthoxylum piperitum are known as having various physiology vitality, and the abstraction in-
gredient of the pericarp is also known as having strong antibiotic activities against various bacteria.
Therefore, this study was carried out to estimate the effect of physiology vitality when the abstraction
ingredient of Z. piperitum was added in soy sauce(Chopi-kanjang) and soybean paste(Chopi-doenjang).
For the antibiotic activity against the pathogens of sitotoxism such as Staphylococcus aureus, Salmonella
typhimurium, Vibrio parahemolyticus, Escherichia coli 0157:H7, the extracts of the Chopi-kanjang was add-
ed 1%, 2%, 4% pericarp of Z. piperitum in the manufacturing process of soy source. According to the
results, the growth of E. coli 0157:H7 and V. parahemolyticus were respectively inhibited as 70% and
50% by the Chopi-kanjang added 2% of the ingredient. For the antibiotic effects of the aforementioned
Chopi-kanjang against Sal. typhimurium and Sta. aureus, the growth of those pathogens was also in-
hibited between 40% and 60% according to the manufacturing period of Chopi-kanjang. It was con-
firmed that the antibiotic activity using the mixture of the abstraction ingredient and Chopi-doenjang
was lower than those of Chopi-kanjang. In order to estimate the anticancer activity using by caspase-3
activity, the mixture of the abstraction ingredient of the pericarp of Z. piperitum and Chopi-kanjang
was treated to leukemia cells. According to the results, the activities of caspase-3 using the mixture
added 1%, 2% and 4% of the abstraction ingredient were respectively increased as much as 4, 12, 15
times comparing with the control which was treated with the soy source only. It could be that the
mixture of the abstraction ingredient of the pericarp of Z. piperitum and soy source induced apoptosis,
and the mixture of the abstraction ingredient and soybean paste had no effect on the activity of cas-
pase-3. In order to find out the death of the aforementioned cells caused by necrosis or apoptosis,
DNA fragmentation in the cell was examined. U-937 cells showed apoptotic DNA fragmentation in
the incubation with Chopi-kanjang extract.
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Fig. 1. Antibacterial activities of the pericarp and seed extracts
on the growth of V. parahemolyticus. 1-1: Hexane extract
of pericarp, 1-2: Chloroform extract of pericarp, 1-3
Ethylacetate extract of pericarp, 1-4: Methanol extract of
pericarp, 2-1: Hexane extract of seed, 2-2: Chloroform
extract of seed, 2-3: Ethylacetate extract of seed, 2-4:
Methanol extract of seed.
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Fig. 2. Growth inhibition activity of the Chopi-kanjang extracts
on the growth of E. coli O157:H7. S-kanjang: manufac-
tured at spring, A-kanjang: manufactured at autumn.
Chopi-kanjang 1, 2, 3 were added 1%, 2% and 4% Chopi
pericarp in the manufacturing process of soy sauce.
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Fig. 3. Growth inhibition activity of the Chopi-kanjang extracts
on the growth of Sal. typhimurium. S-kanjang: manufac-
tured at spring, A-kanjang: manufactured at autumn.
Chopi-kanjang 1, 2, 3 were added 1%, 2% and 4% Chopi
pericarp in the manufacturing process of soy sauce.
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Fig. 4. Growth inhibition activity of the Chopi-kanjang extracts
on the growth of V. parahemolyticus. S-kanjang: manufac-
tured at spring, A-kanjang: manufactured at autumn.
Chopi-kanjang 1, 2, 3 were added 1%, 2% and 4% Chopi
pericarp in the manufacturing process of soy sauce.
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Fig. 5. Growth inhibition activity of the Chopi-kanjang extracts
on the growth of Sfa. aureus. S-kanjang: manufactured
at spring, A-kanjang: manufactured at autumn. Chopi-
kanjang 1, 2, 3 were added 1%, 2% and 4% Chopi peri-
carp in the manufacturing process of soy sauce.
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Fig. 6. Caspase-3 activation in U-937 cells. Cells were treated
with Chopi-kanjang extracts and kanjang for 6 hr.
Chopi-kanjang 1, 2, 3 were added 1%, 2% and 4%
Chopi pericarp in the manufacturing process of soy
sauce.
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Fig. 7. Detection of DNA cleavage in U-937 cells. Cells were
treated with kanjang and Chopi-kanjang extracts for 8
hr. DNA was extracted with 0.5% Triton X-100 in PBS,
treated with 400 pg/ml RNase for 1 hr and then with
400 pg/ml proteinase K, for 1 hr and analyzed by
agarose gel electrophoresis and EtBr staining.
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