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Effect of Proteases on the Extraction of Crude Protein
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Abstract

This study was conducted to increase crude protein and reducing sugar contents in pollen extracts by
proteases. Four commercial neutral proteases (Alcalase 2.4L, Protamex, Flavozyme and Protease A) and two
alkaline proteases (Protease S and Protease P) were used to prepare acorn and Darae pollen extracts. Contents
of moisture, ash, crude protein and crude fat of acorn pollen were 5.2%, 2.7%, 6.2% and 22.3%, respectively,
while those of Darae pollen were 5.4%, 2.8%, 1.8% and 27.8%, respectively. Contents of crude protein and
reducing sugar in pollen extracts were increased by proteases. Alcalase 2.4L was the most effective in in-
creasing protein contents while Protease A in increasing reducing sugar contents. It is suggested the use
of proteases is one of the potential methods for increasing the contents of crude protein and reducing sugar

in preparation of pollen extracts.
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!
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Crude extracts

Fig 1. Flow chart for the preparation of pollen extracts.
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Table 1. General composition of pollens (%)
Acorn Darae
Moisture 5.2V 54
Ash 27( 287 2.8( 2.9)
Crude protein 22.3 (23.6) 27.8 (29.4)
Crude fat 62(65) 18( 19
Carbohydrate” 636 (67.1) 62.2 (65.8)

"Mean value of two det erminations.

() Dry basis

3)Carbohydrate content was calculated subtracting moisture,
ash, crude protein, and crude fat contents from total weight
(100).
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Table 2. Characteristics of commercial proteases used”

Opt. Specific
Name temp. % activity Manufacturer
(°C) (U/mg)

Neutral protease

Alcalase 2.4L 60 70 0.75° Novo (Denmark)
Protamex 60 70 073 Novo (Denmark)
Flavozyme 50 70 254 Novo (Denmark)
Protease A 50 70 0.10 Amano (Japan)
Alkaline protease

Protease S 70 8.0 3.05 Amano (Japan)
Protease P 45 8.0 0.08 Amano (Japan)

l)Enzyme activity was assayed after 10 min of reaction at
roptical temperatures and pHs using casein as a substrate.
Mean value of two determinations.

Table 3. Crude protein contents of Acorn pollen extracts prepared by proteases

Reaction” Crude protein contents (%)
Protease Temp Control Enzyme Enzyme Incre(a;G;
’ i rate
pH (°C) (No enzyme) Enz. unit denatured native ?
Neutral protease
Alcalase 2.4L 7.0 60 8.1? 0.2 81 11.0 3538
0.5 83 12.1 458
Protamex 7.0 60 87 0.2 8.7 10.3 18.4
05 85 11.2 318
Flavozyme 7.0 50 8.6 0.2 8.8 9.5 80
0.5 88 98 114
Protease A 70 50 85 0.2 9.3 11.7 258
05 10.7 14.7 374
Alkaline protease
Protease S 80 70 105 0.2 11.1 114 27
05 11.3 11.5 35
Protease P 8.0 45 95 0.2 10.6 13.0 226
05 12.2 155 27.0
Y0.1 M sodium phosphate buffer was used.
PMean value of two determinations.
Table 4. Crude protein contents of Darae pollen extracts prepared by proteases.
Reaction' Crude protein contents (%)
Protease Temp Control Enzyme Enzyme Incre(a Sﬁ;
: i te (%
pH (°C) (No enzyme) Enz. unit denatured native rate 1o
Neutral protease
Alcalase 2.4L 7.0 60 6.4% 0.2 6.4 108 68.8
05 6.6 133 1015
Protamex 7.0 60 6.5 0.2 6.5 9.9 523
0.5 6.5 10.6 63.1
Flavozyme 70 50 6.2 0.2 6.3 6.4 1.6
0.5 6.5 6.7 31
Protease A 7.0 50 6.3 0.2 72 12.1 68.1
05 85 144 69.4
Alkaline protease
Protease S 8.0 70 6.7 0.2 6.7 6.8 1.5
0.5 6.7 6.8 15
Protease P 8.0 45 6.5 0.2 76 11.1 46.1
0.5 8.6 14.2 65.1

0.1 M sodium phosphate buffer was used.
IMean value of two determinations.
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Table 5. Reducing sugar contents of Acorn pollen extracts prepared by proteases
Reaction” Reducing sugar contents (%) Increase
Protease Temp. Control . Enzyme Enzyme te (%)
pH (°C) (No enzyme) Enz. unit denatured native rate Ao
Neutral protease
Alcalase 2.4L 7.0 60 21.37 0.2 222 236 6.3
05 22.2 25.1 13.1
Protamex 7.0 60 229 0.2 22.6 237 49
05 22.7 249 9.7
Flavozyme 7.0 50 22.6 0.2 229 230 0.4
0.5 229 23.1 0.9
Protease A 7.0 50 22.1 0.2 22.8 254 114
05 22.8 27.0 184
Alkaline protease
Protease S 8.0 70 236 0.2 239 25.2 54
05 24.4 25.8 57
Protease P 8.0 45 23.8 0.2 237 264 11.4
05 239 27.3 14.2
Y0.1 M sodium phosphate buffer was used.
Mean value of two determinations.
Table 6. Reducing sugar contents of Darae pollen extracts prepared by proteases
Reaction” Reducing sugar contents (%) Increase
Protease Temp. Control . Enzyme Enzyme ‘o
te (%)
pH (°C) (No enzyme) Enz. unit denatured native rate 17
Neutral protease
Alcalase 24L 7.0 60 20.8” 0.2 20.3 21.8 74
0.5 204 22.7 11.3
Protamex 7.0 60 209 0.2 20.3 21.3 49
05 205 21.7 59
Flavozyme 7.0 50 20.6 0.2 20.7 209 1.0
05 20.7 21.3 29
Protease A 7.0 50 20.4 0.2 21.3 239 12.2
05 21.2 24.2 14.2
Alkaline protease
Protease S 8.0 70 22.9 0.2 229 23.1 0.9
05 23.0 23.4 1.7
Protease P 8.0 45 221 0.2 224 24.0 7.1
05 22.3 25.2 13.0

0.1 M sodium phosphate buffer was used.
®Mean value of two determinations.
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