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Abstract

The solubility of protein and phytate was measured at various pH’s in distilled water and at
various concentrations of NaCl, CaCl, and Na,SOj solutions, and then optimum condition for pro-
ducing low phytate protein isolate from perilla flour was investigated. The protein solubility in water
showed minimum at pH 4.0 and increased at pH higher or lower than 4.0, while phytate solubility
was highest at pH 5.0 and decreased at pH higher or lower than 5.0. In NaCl solution, protein solu-
bility was lowest between pH 3.0-4.0, while phytate solubility was high between pH 2.0-5.0 and
abruptly decreased above pH 6.0. In Na,SO; solution, protein solubility was lowest between pH
2.0-3.0 and phytate solubility showed maximum values between pH 5.0~6.0, and it’s solubility was
low in 3% salt concentration at all pH ranges. In CaCl, solution, protein solubility in 3% salt con-
centration was relatively low at all pH ranges, and phytate solubility showed highest values between
pH 2.0~3.0 and abruptly decreased (1.0%) above pH 4.0. In order to make low phytate protein
isolate, defatted perilla flour protein was extracted at pH 9.0 and precipitated at pH 4.0 in 3% NaCl
solution. The yield of low phytate protein isolate was 61.4% of total protein. This protein was found

to contain 0.02% phytate by weight.
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Defatted Perilla Flour

Extract with distilled water (40:1. water:flour ratio)
and various salts solution at pH 6.0~11.5 for 1 hr.
with continous stirring. Centrifuge at 10,000 rpm for
20 min. |

I I

Residue Extract
lixtract with 5 volumes as above,

centrifuge at 10,000 rpm for 20 min.
]
i l

Residue Extract

Adjust pH to 3.0~4.0 with HCl.
Centrifuge at 10,000 rpm for 20 min.

Precipitate Whey
Redisperse in distilled water.

Adjust pH to 7.0 with NaOH and dissolve proteins.
Freeze Dry.

Perilla protein isolate

Fig. 1. Flow diagram for preparation of low
phytate protein 1solate from defatted perilla flour
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Table 1. Proximate composition and phytate con-
tent of perilla and defatted perilla flour (%)

Whole perilla  Defatted perilla

Moisture 7.8 11.5
Crude protein 26.7 46.5
Crude fat 44.6 19
Crude ash 3.2 5.5
Phytate 2.4 4.1
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Fig. 2. Solubility profiles of protein and phytate
from defatted perilla flour at various pH's.
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Table 2. Effect of NaCl concentration on protein and phytate solubility of defatted perilla flour

Conc. of 3% NaCl 5% NaCl 7% NaCl

NaCl ~~ Protein Phytate Protein Phytate Protein Phytate
pH mg/g? S(%)? mglg  S(%) mglg S%) mglg S(%) mglg S%) mglg S(%)
2.0 1273 274 36.90  90.0 1159 249 3695 90.2 133.3 287 3928 958
3.0 116.7  25.1 3593 877 1106 238 3814 931 113.2 244 3945 963
4.0 110.6 23.8 38.00 92.7 1193 25.7 38.60 94.2 124.6 26.8 39.62 96.7
5.0 129.8 279 40.20 98.1 165.5 36.0 38.20 93.2 2779 59.8 39.73 96.9
6.0 2604 560 34.91 85.2 3928 845 34.11 832 4129 888 31.84 77.7
7.0 2935 63.1 1147 28.0 4050 87.1 1022 249 4094  88.0 1124 274
8.0 3354 72.1 1.87 4.6 383.3 82.4 0.85 2.1 411.1 88.4 1.65 4.0
9.0 3946 849 0.34 0.8 393.7 84.7 0.68 1.7 426.8 91.8 1.99 49
10.0 407.7 87.7 1.99 4.9 414.6 89.2 1.42 3.5 440.8 94.8 3.12 7.6
11.0 417.2 89.7 11.58 28.3 434.7 93.5 19.24 47.0 428.6 92.2 14.99 36.6
115 449.5 96.7 18.22 44.5 459.0 98.7 23.90 58.3 441.6 95.0 64.20 99.9

a)Protein and phytate content in extract expressed as mg per g of flour in dry weight basis.

Y Solubility was expressed as percent protein or phytate in supernatant divided by total weight of protein and phytate in

suspension

Table 3. Effect of Na,SO, concentration on protein and phytate solubility of defatted perilla flour

Conc. of 3% NayS0;4 5% NayS03 7% NazS03
NayS0O3 /' Protein Phytate Protein Phytate Protein Phytate
pH mg/g?  S(%)b mglg (%) mglg  S(%) mglg  S(%) mglg  S(%) mglg  S(%)
2.0 110.6 23.8 — - 130.7 28.1 2793 68.15 1429 30.7 29.67 72.4
3.0 117.6 25.3 15.36 3740 1193 25.7 27.08 66.08 1619 34.9 34.67 84.6
4.0 121.1 26.0 18.79  45.83 185.5 39.9 30.94 75.49  216.2 46.5 36.35 88.7
5.0 146.3 31.5 20.09 49.03 251.2 54.0 3792 9252 279.2 60.0 40.62 99.1
6.0 230.8 49.6 19.37  49.07 316.3 68.0 e — 384 .4 749 36.72 89.6
8.0 364.1 78.3 6.19 1510 4244 91.3 3741 Y1.27  434.0 93.3 29.51 72.0
9.0 417.2 89.7 5.73 13.99  437.5 94.1 3048 7437 443.0 95.3 28.85 70.4
10.0 411.1 88.4 10.73  26.18 4326 93.0 2776 67.73 4527 97.3 32.13 78.4
11.0 443.4 95.4 13.57 33.10 455.8 98.0 31.11 75.91 463.1 99.6 35.12 85.7
11.5 447.7 96.3 17.26  42.10  459.1 98.7 3434 8379 4632 99.6 32.75 92.7

aProtein and phytate content in extract expressed as mg per g of flour in dry weight basis.
b Solubility was expressed as percent protein or phytate in supernatant divided by total weight of protein and phytate in

suspension
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Table 4. Effect of CaCl, concentration on protein and phytate solubility of defatted perilla flour
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Conc. of 3% CaCl, 5% CaCl, 7% CaCl,

CaClz/ Protein Phytate Protein Phytate Protein Phytate

pH mg/g? S(%)» mglg %) mglg S(%) mglg %) mglg S%) mglg S(%)
2.0 153.3 33.0 3786 92.38 2273 48.9 41.20 98.87 259.6 55.8 3746 9140
3.0 156.8 33.7 36.16 88.23 222.1 47.8 39.33 9597 2334 50.2 3752 9155
4.0 164.6 354 4.09 9.98 2265 48.7 9.37 2286 284.0 61.1 1.02 2.49
5.0 196.9 423 0.51 1.24 4425 95.2 0.06 0.14 4469 96.1 0.28 0.69
6.0 207.3 44.6 0.57 1.39 4451 95.7 0.17 0.41 456.6 98.2 0.17 0.41
8.0 1777 38.2 0.57 139 3798 81.7 0.06 0.14 4493 96.6 0.40 0.97
9.0 195.1 42.0 0.45 1.11 3989 85.8 0.00 0.00 418.1 89.9 0.45 1.11
10.0 227.3 489 0.79 194 3789 815 0.17 0.41 3989 85.8 0.85 2.08
11.0 209.1 45.0 3.07 749 2378 511 2.21 5.39 265.7 57.1 1.76 4.29
11.5 188.1 40.5 3343 8157 2152 46.3 2844 69.39 2326 50.0 25.32 61.78

a)Protein and phytate content in extract expressed as mg per g of flour in dry weight basis.
Y Solubility was expressed as percent protein or phytate in supernatant divided by total weight of protein and phytate in

suspension.
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Table 5. Protein and phytate content of perilla protein isolates prepared by conventional and modified pro-
cedures

. Protein recovery of Protein contents  Phytate contents
d . .

Preparation metho flour protein (%) on dry basis (%) on dry basis (%)
Defatted perilla flour 100.0 46.5 4.10
Conventional method 63.0 86.0 0.50

extraction at pH 10.0 with H,0
precipitation at pH 4.0

Modified method I 73.0 99.6 0.60
extraction at pH 11.5 with H,0
precipitation at pH 4.0

Modified method 11 61.4 92.7 0.02
extraction at pH 9.0 with 3% NaCl
precipitation at pH 4.0

Modified method 111 59.0 749 0.06
extraction at pH 9.0 with 3% Na,SO;
precipitation at pH 4.0

Modified method IV 40.0 80.1 0.01
extraction at pH 6.0 with 7% CaCl,
precipitation at pH 3.0
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