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Table 1 Proteolysis conditions used for Alcalase, Pepsin and Proteinase K enzymes

Enzyme pH Temperature (°C) Enzyme/substrate Ratio Treatment time (min)
Alcalase 8.0 523 1.46 233
Pepsin 3.0 374 1.58 270
Proteinase K 8.0 37.0 0.54 285
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Table 2 Chemical specification of wheat germ flour, protein isolate, and wheat germ hydrolyzed protein

(WGHP)
Protein (%) Ash (%) Fat (%) Moisture (%)
Wheat erm flour 28.13+0.13 3.49+0.20 10.30+0.01 10.26+0.09
Protein isolate 54.81+2.20 3.11£0.50 0.754+0.03 4.26+0.08
Wheat germ hydrolyzed protein (WGHP) 59.31+2.30 2.10+1.30 0.224+0.01 1.50+0.50
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Fig 1 Effect of wheat germ hydrolyzed proteins (WGHP) using Proteinase K (top), Pepsin (middle) and Alcalase
(bottom) on inhibition of human lung carcinoma A549 cells in time intervals of 24, 48 and 72 h
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Fig 2 Optical microscope images of human lung carcinoma A549 cells: (a) non-treated, and (b) treated with WGPH
from Pepsin (25 mg/mL, 72 h).Pepsin-treated cells showed areas with minor cellular density (arrows), compared to
non-treated control cells presenting a continuous growth over the plate; Image magnification: 40x
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Since cancer treatment has been done through chemotherapy and various drugs that are accompanied with
severe side effects in addition to therapeutic properties, nowadays scientists are investigating anticancer
therapies using natural compounds such as hydrolyzed proteins and bioactive peptides. In this study, for
the first time, hydrolyzed proteins obtained from Pepsin, Proteinase K and Alcalase enzymes were used to
examine their cytotoxic effect on human lung adenocarcinoma cells (A549). Human lung carcinoma
A549 cell lines were grown in 90% RPMI medium supplemented with 10% fetal bovine serum and 1%
Penstrep. Different concentrations of hydrolysates during times of 24, 48 and 72 h were affected by A549
cell lines via XTT assay. Then, the cell survival ability was evaluated by XTT method. Results showed
that hydrolysates produced from wheat germ protein affected the viability of cells and it depending on the
enzyme applied, concentration and time. The results of ICs, were evaluated for A549 cells in the case of
Pepsin, Alcalase and Proteinase K hydrolysates at 72 h, 11.17 mg/mL, 12.94 mg/mL and 11.27 mg/mL.
These results showed that wheat germ protein hydrolysates would be used as new source of anticancer
peptides and could be a replace for common cancer therapy drugs in the near future.

Keywords: Wheat germ protein, Enzymatic hydrolysis, Anticancer activity, Human lung adenocarcinoma
cells (A549).
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