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Effect of Phytase, Protease and the Mixed Enzyme of Phytase and Protease on
the Extraction and Properties of the Protein from Abolished Soybean Meal
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Abstract

To exiract insoluble proteins from abolished soybean meal, the meal was treated with phytase and protease
produced by Aspergillus sp. SM-15 and Aspergillus sp. M5-18. The extraction of insoluble soybean
protein was increased at alkaline range more than pH 5 in case of phytase, pH 7 Lo 11 in case of protease
and pH 5 to 12 in case ol the mixed enzyme of phytase and protease. The optimum extraction temperature
of insoluble proiein was 50°C for phylase and the mixed cnzyme of phylase and protease, and 60°C for
prolease. The oplimum treatment timce for extraction of protein was 9 hrs for phylase, 11 hrs for protcase
and the mixed enzyme ol phytase and protease and optimum unit of enzyme for exiraction of protein
was 600 unit, 40 unit and 900 unit4-60 unil in case of phytase, protease, phylase and protease, respectively.
The treatment of mixed enzyme showed higher extraction rate of protein than single enzyme treatment.
The foaming capacity, foaming stability, emulsion capacity, and emulsion stability of soybean meal protein
by the treatmenl of the enzymes increased at all pH range. Further more oil absorplion as well as water
absorption capacilies by the treatment of the enzymes were also increased. The funclional properties
of the sovhean meal protein treated by the mixed cnzyme were higher than those of soybean meal protein
treated by the single enzyme.
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Table 1. Effeci of pIl on extraction of protein from soybean
meal residue treated with phytase, protease and
ihc mixed enzyme of phytase and 1:)1‘0teaseI

Protein extract {mg/sesame g)

pH Control Phytase Protease Phytafse and
protease
2 1923%1.10 28.07+0127 2147+ 128 30200277
3 1627170 2857+0217 1990+1.35" 30.61==0.76"
4 1853%015 301710217 22631185 32170967
5 2253£025 31.40*046" 28.07+£0.90 3447=0.15"
G 2307021 3020=0.27" 3103+=0.15" 3760=0.96""
7 2¢70=035 3053=0.15" 2710£010" 404710 15"
8 3023=127 31.13%012 40.17+1.08™ 41.17+0.15"
9 3033+123 3280+1.48 37 10+£010" 3840-056™

10 2547+0.95 30.13= 150" 37.57+0.21™ 35201044
11 3163+127 3530-1.39" 3757L041" 3587+042™
12 3243%188 3410=0586 3410£056 38104010

VSoybean menl was Lreated at 25°C for 6 hrs with 300 units
of phylase and 20 units of protease.
'p0 05, T p<0.01.
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Table 2. Effect of temperature on extraction of protein
from soybean meal residue treated wilh phylase,
proteasc and Lhe mixed enzyme of phytase and
protease

Protem extracl (mg/sesame g)
Phylase and
protease

20 2693%277 3150176 3088+038° 31571045
30 28903046 34581068 31.94+014™ 367220417
40 29001131 41430417 365010407 422450317
50 3010T118 4323£1.82™ 40.451061" 4674152
80 2973107 26031007 415010507 43371004
70 3040%155 34371053 3606t206 38721637
80 3137xT130 3325=115 3468+240 3518230
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("C)  Conirol Phytase Protease
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Table 3. Effecl of reaction time on extraction of proiein
from defatted soybean meal treated with phytase,
prolease and the mixed cnzyme of phytasc and

protea!ael
i Protein extract {(mg/sesame g)
Time
{hr}  Control Phytase Protease Phytase and
protease
L 19614141 2258=158 22484143 247440287
2 21914188 2706=248" 2404£008 3152+1807
3 23.04%199 33.11+2730" 31504242 3354+167
4 24B5£016 34871587 3M.18+018" 34.30+0327
H 2672%139 3797141367 356412257 382541057
6 2934*1A1 976045 3817180 4102017
T 31811030 42412317 408720847 4226+023™
8 323BL172 1245+1527 41301487 4382+L117
9 3430X040 4346%£218° J208+2087 44680287
10 36231114 43472087 42690367 4626207
11 3608L0.13 4324012 42957027 4741+045"
12 36431067 43.34034™ 43100157 4726095

"Soybean menal was trealed at 50°C and pH 11 with 300 unils
of phytase and 20 units of prolease.
005, "p<0.01.
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Table 4. Effccl of enzyme concenlration on extraclion of protein from soybean meal residue treated with phytase, protease

and the mixed enzyme of phytase and proteasc

Phylase (unil)

Cantrol 50 120 300 600 900
Con. 28.1310.25 3E87E015T  3835=005" 4082x121"  4325+215" 1338x1.78"
4 A21x103” 3631+018" 3837=120" 4L3110877 4264=087" 43910817
Protease 8 3214207 3752+1.26" 39098=127"  4195E029" 4372=1997 4427=1257
(unit} 20 37212027 4005t132° JL72-076 42441127 456911157 4638+0.717
40 0991307 4218+1337  4368=1.32" 45232267 4682199 4871 166™
60 406503977 4307+1.04"  4428+1507  4569T1047 47151067 4967007

1)Soybean meal was ireated al 60°C and pH 11 with 60~900 units of phytase and 4~60 units of prolease

‘p<0.05, "p<0.01
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Table 5 Foaming capacity of prolein from defatted soybean meal with phytase, protease, and phytase and protcase
treatment

Foammg capacity (mL)

Caontrol Phytase
Standing time (min) Standing lime (min}

0 10 30 60 a0 0 10 a0 60 30
FH17E0TS 3200+132 2050050 10671020 533058 37834020 3433104 26R01050" 196707 1067£058"
12537196 8ET1E6 2550050 12174029 733058 44831076 4L00E08T 20832076 155000507 105020507
50831076 4583076 29331196 15831076 967 H058 ERE7-076 47007050 32332125 18.17H0207 125020607

8 SI83T0T6 4700150 3050F087 13171029 BI3088 5350—050 4B50+050 3150E050 183340587 1223+0297
11 B300+050 4567076 3000132 1217+020 7330058 5333058 45671058 27.8351 04 1417=107" 9500507

PO 05, "p<061

pH

R I ]

continued

Fpammg capacity {ml)

Protease Phytase and protease
Standing time {min) Standing lime {min)
0 10 30 60 a0 0 10 30 60 90

431720297 40000507 32331 017 278310207 963310207 4583=1.04™ 41 174028" JBEIFOET 3300=0507 3032267

pH

-~} w

9
11

SL17H076" 441740297 33500507 34 170,76 2850051

BA17000" 4367 10.20™ 3817 H0.98" 35,3310 587 3050 050"

58170767 5172056 3950£0 507 34500507 31 33+1 53"

56507050 S1.00+0.007 3867 H0 58" 34507050 3000050

5117126 4033 L 04" 40 1710297 363310297 33.33+1.76"
551720 78" 5223 104" 423340767 3830 +0H0" 35331058
61002050 55170020 45,33+ 1,047 ABEIT0T6" 35671537
GL17=020" 548310.76" 451710 297 050050 3550=0.50"

‘<005, "p<0.0L.

Table 6. Emulsion capacity of protein from defatted soy—
bean meal wilth cnzyme treatment

Emulsion activity (25)

Phylase and
protease
71.97+045"

Conlrol Phytase Frotease

604350 78"
63801056 735310557
73231083 7413-£055"
7820+ 115" 78272106
7643=0796" 7773=071"

3877102
43.63=0.61
463070685
A48 30£0.56
11 4820+026

p<0.05, <001

428747230
4753+189°
50.83=0.97"
5137=1.16'
3070056
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g2 271 5013+ 11635 33 +0.75% 5] )8l phytase
He|TE 41.431055~48 172 1.26%(p<0 01), protease
Hu = 47771 1.41 ~61 2320.45%(p<0.01), phylasest
mrolease E8HA12 5 68 33 £0.93~72.00 £ 3.56%(p<0.01)
27 ﬁf*z% 2T 55 fEetal A2 EvHE vehia gl
?HL_l oA el Zhak FA el o) g 2
wioﬂ 28 7153 2 A A A
431 rﬂﬁ}ol 1 } =472 Foh
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5.18+0.03 mL/g{p<0.01), protease® =] 77} 553 0.06

Table 7. Emulsion stability of protein from defatted soy—
bean meal with enzyme trealment

Emulsion activity (%4)

Phytase and
protease

68.33:2093"

pH

Control Phvtase Protease

A7 TTEL 417
5537+091" 71301957
603310707 71334627
812310457 72.00E358"
70.03%1.46™

4143-055""
43.85+0.407
35207046 45100857
BIIE0TE 48171257
11 349345071 4787+032" 53.24=0.70""

<0 0h, Tp<0 0l

i)

30.13=1.16
37186

W1
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Table 8. 0il and water absorptlion capacity of protein from
defatted soybean meal with enzyme treatment

Absorphon volume {(mL/g)

Absorbing

material  Control Phylase and

Protease
prolease

Phytlase

O 373%0.18 5181003 553=005" 6170237
Water 327£0.15 405+0,05" 2.77+015° 42840137

p0.03, “'p<ool

mL/g(p<0.01), phytase} protease EF2| 2] 7} 617+
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