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Abstract

To extract insoluble proteins and improve functional properties of sesame meal proteins was treated with
phytase and protease from Aspergillus sp. It was found that the optimum pH, optimum temperature, optimum
treatment time and optimum unit of enzyme for extraction of protein were pH 10~12 (alkaline), 60°C, 11 hr.
and 900 units of phytase and 60 units of protease, respectively. The foaming capacity, foaming stability, oil
absorption and water absorption of sesame meal protein after treatment with phytase and protease were

increased as compared to the control.
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Table 1, Effect of pH on extraction of protein from
defatted sesame meal treated with phytase and protease

Protein content (mg/g sample)

pH Control Phytase and protease treat-
2 33.57+0.60 49.33£1.15**
3 33.77+1.12 48.97+1.27**
4 31.87+1.12 55.00£2.19**
5 28.20+0.27 53.2341.86%*
6 30.2340.25 45.77+0.83**
7 36.57+0.60 50.67£1.51**
8 39.03+£0.86 52.8340.76**
9 48.47+1.92 61.97+£1.22%*
10 46.20+1.08 65.804+2.82*>
11 49.77+1.24 68.17+0.61**
12 49.57+3.26 69.03+1.07**

"Sesame meal was treated at 60°C for 16hr with 900 units
of phytase and 60 units of protease
2#¥p<0.01, *p<0.05.

Table 2. Effect of temperature on extraction of protein
from defatted sesame meal treated with phytase and
protease

Protein content (mg/g sample)

Temperature
0 Control Phytase and protease
treatment

20 20.10+0.46 28.471:0.45**

30 25.73£0.60 51.73+0.86**

40 29.13£0.45 64.83+1.04**

50 35.07+2.17 68.8710.93**

60 38.03+0.65 70.77+£0.32%*
70 41.93+1.17 51.3710.60**
80 42.57+0.90 50.37+0.32**

" Sesame meal was treated at pH 11 for 16 hr with 900
units of phytase and60 units of protease
Pxxpe0.01, *p<0.05.
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Table 3. Effect of reaction time on extraction of protein
from defatted sesame meal treated with phytase and
protease

Protein content (mg/g sample)

Table 4. Effect of enzyme concentration of protein from
defatted sesame meal treated with phytase and protease

Time

(hr) Control Phytase and protease treatment
1 22.87+£0.57 29.70+0.66**
2 27.17+1.63 36.971+0.96**
3 34.97+2.81 45.30+£0.96%*
4 37.30+0.75 51.17+1.80**
5 39.47+0.35 54.03+0.91**
6 40.40+0.60 5490+ 1.15%*
7 41.73+1.79 56.471+0.45**
8 42.93+0.91 57.10+0.46**
9 44.30+0.44 59.30+ 1.25%*
10 45.5010.62 61.33+0.76**
i1 46.4010.66 65.27+1.00**

"Sesame meal was treated at 60°C and pH 11 with 900 units
of phytase and 60 units of protease.
P*4p<0.01, *p<0.05.
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Phytase+Protease (unit) Protein content (mg/g sample)

Control 38.20+0.70
60+4 42.90+£0.92%*
120+8 43.27+0.32*%*
300+20 44.47+£0.91**
600+40 46.30+0.53**
900+60 48.63+1.63**

“Sesame meal was treated at 60°C and pH 11 for 11hr with
Phytase and protease.
" xp<0).01, *p<0.05.
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Table 5. Foaming capacity of protein from defatted sesame meal treated with phytase and protease

Foaming capacity (mL)

pH Control Phytase and protease treatment
A B C D E A B C D E
3 55.00 50.00 37.50 25.00 20.00 62.00 56.00 52.50 51.00 49.50
) +2.50 +1.50 +1.80 +£2.29 +0.87 +1.32*% +0.87%*  +£2.50%* £3.12** +2.29%*
5 37.50 30.00 22.50 12.50 7.50 47.00 44.50 38.00 34.50 34.50
+2.00 +0.87 +1.80 +0.87 +0.87 +1.50%* +£1.32*%*%  +1.80** +0.87** +0.87**
7 47.50 45.00 25.00 12.00 7.50 61.50 58.00 49.00 43.00 41.00
+1.50 +0.87 +0.87 +1.32 +2.50 +1.80%* +1.32** +2.18*%* +1.80** +0.29**
9 53.00 50.00 25.00 12.50 10.00 55.00 47.00 41.00 39.00 37.50
+1.32 +1.32 +2.18 +0.50 +1.50 +1.80 +1.80 +1.50*%* +1.32*%* +0.87**
1 52.50 50.00 37.50 12.50 10.00 56.00 51.00 47.00 38.50 37.50
+1.00 +0.87 +2.60 +1.50 +1.04 +1.50* +0.50 +1.32%*  +0.50%*  +0.50**

l)Standing time; A: 0 min, B: 10 min, C: 30 min, D: 60 min, E: 90 min.
“Sesame meal was treated at 60°C and pH 11 for 16 hr with 900 units of phytase and 60 units of protease.

Mrxp<0.01, *p<0.05.
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Table 6. Emulsion capacity of protein from defatted
sesame meal treated with phytase and protease

Emulsion capacity (%)

pH Control Phytase and protease treatment
3 42.6+1.32 74.911.08%*
5 38.6+1.35 72.8+1.06%*
7 43.54+0.73 75.840.94**
9 45.0+1.21 74.3+1.10%*
11 44.210.78 75.10.99**

Table 7. Emulsion stability of protein from defatted
sesame meal treated with phytase and protease

Emulsion stability (%)

pi Control Phytase and protease treatment
3 33.2+0.94 71.4+0.74**
5 22.6+1.21 70.01£1.38**
7 29.7+0.64 70.0+1.13**
9 31.1+0.99 70.9+1.06%*
11 30.0+1.26 57.8+1.26**

""Sesame meal was treated at 60°C and pH 11 for 16hr with
900 units of phytase and 60 units of protease.
#4p<0.01, *p<0.05.

A A0 Fallzhgol el 7151 E AAHEAA
Fatl-g- FA s o] 783 el = 49 F4I7]9]
Z710e 7]Qlsh= Al ks gdch A4 AR
izl o] faf o] Frlsle] X F9loll & A
3}3 aqueous phase?} Z3lo] t] Lo|3}A ol 73}
b Ade] Foll 1R F3E¥c) o]} o] f31H
I frEfebd o] & o2 Hol SAIF] AFAR
A 9] o] & FhEA T A3 w& Aod st

2 XNa| cEe| R W 2 E_téi

A Ale] A e {2 2 SEEHHS
238 A 73= Table 83} 2o}, f-2] -34S 1y off
29] 35 ml/gell vlaliA] FaAe] 7t 4.5 mLige
2 271813 3(p<0.01), o] vt 592 &=] Frf ot
Wzl o] -2 F2# 3.3 ml/g Wof A Eghc}. o)
Ao 2 A 3 o] qixte] #3)7}h
Z7}4 fluffy structureZ 7}2]7) wjEo g &3]
t} 8 FAEE o279 3.7 mL/gel vlaiA Ea
|77} 4.1 mL/gii ef7ke] Z7b7b BE A ekp
<0.01). ThaiAl o] S5 F22o) J8kS vlx]E e}

= pH, ion ¥ &, ‘ﬂ"lﬂ’é] 28 olu|xAl 2, BH43)
B9 A Solv, ®¥ 7o /heA e £B
FAH ol L 3RS 7RI,

Table 8. Qil and water absorption capacity of protein
from defatted sesame meal treated with phytase and
protease

Absorption volume (ml/g)

Control Phytase and protease treatment
Oil 3.5+0.08 4.5£0.07**
Water 3.74+0.09 4.1£0.12**

YSesame meal was treated at 60°C and pH 11 for 16hr with
900 units of phytase and 60 units of protease.
P*xp<0.01, *p<0.05.

"Sesame meal was treated at 60°C and pH 11 for 16hr with
900 units of phytase and 60 units of protease.
Pxp<0.01, *p<0.05.
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