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Bibimbab (mixed rice) is a traditional Korean one-dish meal. This study was carried out to investigate
the anti-inflammatory and antioxidative effects of raw and seasoned ingredients used in Bibimbab
(Cucurbita moschata P., Platycodon grandiflorum A., Vigna radiata L., Porphyra yezonensis udea, Allium anr
peloprasum L., Pterdium aguilinum, Raphanus sativus). Human mast cells (HMC-1) were pretreated with
70% ethanol extracts of Bibimbab and further cultured for an appropriate time after the addition of
phorbol 12-myristate 13-acetate (PMA) and calcium ionophore A23187. Cell viability was determined
by an MTT assay. None of the ingredients showed cytotoxic effects at a concentration of 1.0 pg/ml.
Anti-inflammatory effects were analyzed at 0.01, 0.1, and 1.0 mg/ml concentrations of the raw, seas-
oned ingredients of PMA. A23187 stimulated HMC-1. Among the various ingredients, seasoned A. anr
pelgprasum L. extract showed the highest inhibition of TNF-o and IL-6 secretion (90% and 93%, re-
spectively) at a concentration of 1.0 mg/ml. The R. sativus extract showed the highest inhibition (85%)
of IL-8 secretion. DPPH analysis of the antioxidation properties of the ingredients showed that raw
and seasoned A ampelgprasum extracts exhibited the highest DPPH free radical scavenging activity
(67.50 and 73.65%, respectively). These results suggest that seasoned ingredients used in Bibimbab
have lower anti-inflammatory effects in relation to TNF-a and IL-6 secretion than raw ingredients in
PMA- and A23187-treated HMC-1. In addition, the seasoned ingredients showed a tendency to in-
crease antioxidative activity. Therefore, the ingredients used in Bibimbab have potential as anti-in-

flammatory and antioxidation agents.
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Fig. 1. Cell viability of extracts from Bibimbab materials on
HMC-1. HMC-1 cells were treated with 1.0 pg/ml of
extracts. Bln: Stimulation (PMA, A23187), Con: Not
treated, A~ raw Cucurbita moschata P., A: seasoned
Cucurbita moschata P., B-: raw Platycodon grandiflorum A.,
B: seasoned Platycodn grandflorum A., C-: raw Vigna ra-
diate L., C: seasoned Vigna radiate L., D-: raw Porphyra
yezonensis udea, D: seasoned Poarphyra yezonensis udea, E-:
raw Allium ampeloprasum L., E: seasoned Allium ampelo-
prasum L., F-: raw Pterdium aguilinum F: seasoned
Pterdium aguilinum, G-: raw Raphanus sativus, G: seas-
oned Kaphanus sativus. Data represent the meantSD
from three separate experiments.
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Fig. 2. Effect of extracts from materials of Bibimbab on the secretion of TNF-astimulated by PMA and A23187 on HMC-1. Bln:
Stimulation (PMA, A23187), Con: Not treated, A-1~A-3: raw Cucurbita moschata P. (0.01, 0.1 and 1.0 mg/ml, respectively),
A1~A3: seasoned Cucurbita moschata P. (0.01, 0.1 and 1.0 mg/ml, respectively), B-1~B-3: raw Flatycodon grandiflorum A. (0.01,
0.1 and 1.0 mg/ml, respectively), B1~B3: seasoned Flatycodon grandiflorum A. (0.01, 0.01 and 0.1 mg/ml, respectively), C-1~C-3:
raw Vigna radiate L. (0.01, 0.1 and 1.0 mg/ml, respectively), C1~C3: seasoned Vigna radiate L. (0.01, 0.1 and 1.0 mg/ml,
respectively), D-1~D-3: raw Porplyra yezonensis udea (0.01, 0.1 and 1.0 mg/ml, respectively), D1~D3: seasoned Forplyra yezo-
nensis udea (0.01, 0.1 and 1.0 mg/ml, respectively), E-1~E-3: raw Allium ampelgprasum L. (0.01, 0.1 and 1.0 mg/ml, respectively),
E1~E3: seasoned Allium ampelgprasum L. (0.01, 0.1 and 1.0 mg/ml, respectively), F-1~F-3: raw Pterdium aguilinum (0.01, 0.1
and 1.0 mg/ml, respectively), F1~F3: seasoned Prerdium aguilinum (0.01, 0.1 and 1.0 mg/ml, respectively), G-1~G3: raw
Raphanus sativus (0.01, 0.1 and 1.0 mg/ml, respectively), G1~G3: seasoned Raphanus sativus (0.01, 0.1 and 1.0 mg/ml, re-
spectively). Data represent the meantSD from three separate experiments. Significant compared each blank. * p<0.05.
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Fig. 3. Effect of extracts from materials of Bibimbab on the secretion of IL-6 stimulated by PMA and A23187 on HMC-1.
Bln: Stimulation (PMA, A23187), Con: Not treated, A-1~A-3: raw Cucurbifa moschata P. (0.01, 0.1 and 1.0 mg/ml,
respectively), Al~A3: seasoned Cucurbita moschata P. (0.01, 0.1 and 1.0 mg/ml, respectively), B-1~B-3: raw Flatycodon
grandiflorum A. (0.01, 0.1 and 1.0 mg/ml, respectively), B1~B3: seasoned Flatycodon grandiflorum A. (0.01, 0.01 and
0.1 mg/ml, respectively), C-1~C-3: raw Vigna radiate L. (0.01, 0.1 and 1.0 mg/ml, respectively), C1~C3: seasoned
Vigna radate L. (0.01, 0.1 and 1.0 mg/ml, respectively), D-1~D-3: raw Paphyra yezonensis udea (0.01, 0.1 and 1.0 mg/ml,
respectively), D1~D3: seasoned FPorphyra yezonensis udea (0.01, 0.1 and 1.0 mg/ml, respectively), E-1~E-3: raw Allium
ampelgprasum L. (0.01, 0.1 and 1.0 mg/ml, respectively), E1~E3: seasoned Allium ampelgprasum L. (0.01, 0.1 and 1.0
mg/ml, respectively), F-1~F-3: raw Prerdium aguilinum (0.01, 0.1 and 1.0 mg/ml, respectively), F1~F3: seasoned
Prerdium aguilinum (0.01, 0.1 and 1.0 mg/ml, respectively), G-1~G3: raw Raphanus sativus (0.01, 0.1 and 1.0 mg/ml,
respectively), G1~G3: seasoned Kaphanus sativus (0.01, 0.1 and 1.0 mg/ml, respectively). Data represent the meantSD
from three separate experiments. Significant compared each blank. * z<0.05.
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Fig. 4. Effect of extracts from materials of Bibimbab on the secretion of IL-8 stimulated by PMA and A23187 on HMC-1.
Bln: Stimulation (PMA, A23187), Con: Not treated, A-1~A-3: raw Cucurbifa moschata P. (0.01, 0.1 and 1.0 mg/ml,
respectively), Al~A3: seasoned Cucurbita moschata P. (0.01, 0.1 and 1.0 mg/ml, respectively), B-1~B-3: raw Flatycodon
grandiflorum A. (0.01, 0.1 and 1.0 mg/ml, respectively), B1~B3: seasoned Flatycodon grandiflorum A. (0.01, 0.01 and
0.1 mg/ml, respectively), C-1~C-3: raw Vigna radiate L. (0.01, 0.1 and 1.0 mg/ml, respectively), C1~C3: seasoned
Vigna radate L. (0.01, 0.1 and 1.0 mg/ml, respectively), D-1~D-3: raw Paphyra yezonensis udea (0.01, 0.1 and 1.0 mg/ml,
respectively), D1~D3: seasoned FPorphyra yezonensis udea (0.01, 0.1 and 1.0 mg/ml, respectively), E-1~E-3: raw Allium
ampelgprasum L. (0.01, 0.1 and 1.0 mg/ml, respectively), E1~E3: seasoned Allium ampelgprasum L. (0.01, 0.1 and 1.0
mg/ml, respectively), F-1~F-3: raw Prerdium aguilinum (0.01, 0.1 and 1.0 mg/ml, respectively), F1~F3: seasoned
Prerdium aguilinum (0.01, 0.1 and 1.0 mg/ml, respectively), G-1~G3: raw Raphanus sativus (0.01, 0.1 and 1.0 mg/ml,
respectively), G1~G3: seasoned Kaphanus sativus (0.01, 0.1 and 1.0 mg/ml, respectively). Data represent the meantSD
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Fig. 5. DPPH radical scavenging ability of extracts from
Bibimbab materials. A-: raw Cucurbita moschata P., A:
seasoned Cucurbita moschata P., B-: raw Platycodon
grandiflorum A., B: seasoned FPlatycodon grandiflorum
A, C= raw Vigna radate L., C: seasoned Vigna radiate
L., D-: raw Pophyra yezonensis udea, D: seasoned
Porphyra yezonensis udes, E-: raw Allium ampeloprasum
L., E: seasoned Allium ampeloprasum L., F-: raw
Prterdium aguilinum, F: seasoned Pterdium aguilinum,
G- raw Raphanus sativus, G: seasoned Raphanus
sativus. Data represent the mean+SD from three sep-
arate experiments.
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