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Abstract In this study, the neuronal cell protective effects of methanol extract from cheonggukjang were evaluated. The
proximate composition and total phenolics of the methanol extract were 40.95% crude protein, 22.49% crude fat, 15.99%
nitrogen free extract, 7.91% moisture, 6.74% crude ash, 5.92% crude fiber, and 28.43 mg/g of total phenolics. Intracellular
ROS accumulation resulting from H,O, treatment of PCI12 cells was significantly reduced when methanol extract was
present in the media compared to PC12 cells treated with H,O, only. In a cell viability assay using 3-(4,5-dimethylthiazol-
2-yl)-2,5-diphenyl-tetrazolium-bromide (MTT), the methanol extract showed protective effects against H,O,-induced
neurotoxicity, and lactate dehydrogenase (LDH) release into the medium was also inhibited. Furthermore, the inhibitory
effect of the methanol extract against acetylcholinesterase was dose-dependent.
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Table 1. Proximate compositions and total phenolics of cheonggukjang

Moisture Crude Crude

Nitrogen free Crude

Crude ash Total phenolics

. [mg/g GAE
0, 0, 0, 0, 0, 0,
(%) protein (%) fat (%) extract (%) fiber (%) (%) (gallic acid equvalent)]
Cheonggukjang ~ 7.91£0.10 40.95+0.27 22.49+0.76 15.99+0.86 5.92+0.39 6.74+0.27 28.43+0.21

Results shown are means+SD (n=3).
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Fig. 1. Effect of methanol extract from cheonggukjang on ROS
production determined in the presence and absence of H,O, in
PC12 cell. DCF value was not changed by vitamin C or methanol
extract from cheonggukjang (data not shown). Results shown are
means£SD (n=3). Statistical analysis indicated that the influence of
the compounds used had significant effect on the H,O,-induced
oxidative stress (p<0.05 vs. vitamin C).
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Fig. 2. Protective effect of methanol extracts from cheonggukjang
against H,0,-induced cell death in PC12 cell system. PC12 cells
were pretreated for 48 h with various concentrations. The cells were
then treated with 200 pM H,O, for 3 h. Levels of cell viability were
measured using the MTT assay as described under materials and
methods. Vitamin C (200 pM) was applied as positive control.
Results shown are means+SD (n=3). Significant difference (p<0.05)
was observed on the H,0,-induced apoptosis.
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Fig. 3. Protective effect of methanol extracts from cheonggukjang
against H,0,-induced cell death by neutral red uptake assay. The
cells were then treated with 200 uM H,O, for 3 h. Levels of cell
viability were measured using the LDH assay as described under
materials and methods. Vitamin C (200 uM) was applied as positive
control. Results shown are means+SD (n=3). Significant difference
(p<0.05) was observed on the H,0,-induced apoptosis.
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Fig. 4. Inhibitory effects against AChE of methanol extracts
from cheonggukjang. Results shown are meanstSD (n=3).
Different superscripts indicate significant difference among groups
at p<0.05.
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