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Improvement of protein extraction efficiency from defatted sesame meal
with thermal and enzymatic treatments
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Abstract In order to increase the utilization of defatted sesame
meal (DSM), a by-product of sesame oil production, the conditions
of extraction of insoluble proteins from DSM by enzyme treatment
were investigated. As a result of comparing the treatment results
of proteolytic enzymes Alcalase, Flavorzyme, Neutrase, and
Protamex with control, Protamex was effective in increasing the
total solid and protein content. At the reaction conditions of
Protamex (50 °C, pH 6.0), the dosage of enzymes was appropriate
for 1% of DSM and 3 h of enzyme reaction time. To improve the
efficiency of enzymatic treatment, the protein content extracted
increased as the heat treatment temperature increased, and slightly
increased above 110 °C. As a result of investigating the effect of
the combination treatment of cell lytic enzyme (Tunicase) and
protease (Protamex) on protein solubilization, it was most effective
to treat the cell lytic enzyme after processing the protease. After
heat treatment (110 °C, 10 min), sequential treatment of Protamex
and Tunicase increased the protein content by about 3.5 times
(9.85—35.58 mg/mL) of the non-heated control and 2.2 times
(15.83—>35.58 mg/mL) of the heat treated control.
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Table 1 Effects of proteolytic enzyme treatments on protein concentration and total solid content in defatted sesame meal hydrolysate

Enzymes Total solid content (bx) Protein content (mg/mL) Reaction conditions
Alcalase 2.9+0.14D%* 16.30+£1.95* pH 7.5,50°C,3 h
Flavourzyme 2.9+0.071* 15.84£2.11%* pH 6.0, 50 °C, 3 h
Nutrase 2.6+0.14* 11.50+0.59 pH 6.0,50°C,3 h
Protamex 3,2+0.010* 18.11£2.00* pH 6.0,50°C,3 h
Control 1.94+0.035 9.85+1.71 pH 6.0,50°C,3 h

DValues were means + SD
?Data were statistically different from the value of control (*p <0.05)
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Fig. 1 Effects of dosage (panel A) and incubation time (panel B) of Protamex on protein concentration (@) and total solid content (O) in defatted

sesame meal hydrolysate
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Fig. 2 Effect of pre-treatment temperature on protein concentration in
enzymatically hydrolyzed defatted sesame meal
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Table 2 Effect of enzyme treatment methods on protein content in defatted sesame meal hydrolysate

Enzyme treatments Reaction conditions

Protein content (mg/mL) Relative protein content

One-step hydrolysis, Non-heated

Protamex (1%) pH 6.0,50°C,3 h 15.39+0.94 D% 1.56

Tunicase (1%) pH 8.0,40 °C,3 h 11.24+0.87 1.14

Control 1¥ pH 6.0,50°C,3 h 9.85+1.71 1.00
One-step hydrolysis, Heat treatment (110 °C, 10 min)

Protamex (1%) pH 6.0,50°C,3 h 26.98+2.13* 2.74

Tunicase (1%) pH 8.0,40°C,3 h 26.57+3.61* 2.70

Control 2% pH 6.0,50°C,3 h 15.83£1.97* 1.61
Two-step hydrolysis, Heat treatment (110 °C, 10 min)

Protamex — Tunicase pH 6.0, 50,3 h— pH 8.0,40°C, 3 h 35.58+1.02* 3.61

Tunicase — Protamex pH 8.0,40,3 h— pH 6.0, 50 °C, 3 h 32.26+1.40* 3.28

DValues were means + SD
?Data were statistically different from the value of control 1 (*p <0.05)

9Non-heated defatted sesame meal was incubated at reaction conditions without enzyme addition
“Heat-treated defatted sesame meal was incubated at reaction conditions without enzyme addition
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