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Abstract

Buckwheat protein isolate was tested for the effects of pH, addition of sodium chloride and heat
treatment on solubility, emulsion capacities, emulsion stability, surface hydrophobicity, foam capacities
and foam stability. The solubility of buckwheat protein isolate was affected by pH and showed the
lowest value at pH 4.5, the isoelectric point of buckwheat protein isolate. The solubility significantly
as the pH value reached closer to either ends of the pH, i.e, pH 1.0 and 11.0. The effects of NaCl
concentration on solubility were as follows; at pH 2.0, the solubility significantly decreased when
NaCl was added; at pH 4.5, it increased above 0.6 M; at pH 7.0 it increased; and at pH 9.0 it decreased.
The solubility increased above 80T, at all pH ranges. The emulsion capacity was the lowest at pH
4.5, Tt significantly increased as the pH approached higher acidic or alkalic regions. At pH 2.0, when
NaCl was added, the emulsion capacity decreased, but it increased at pH 4.5 and showed the maximum
value at pH 7.0 and 9.0 with 0.6 M and 0.8 M NaCl concentrations. Upon heating, the emulsion
capacity decreased at acidic pH’s but was maximised at pH 7.0 and 9.0 on 60T heat treatment. The
emulsion stability was the lowest at pH 4.5 but increased with heat treatment. At acidic pH, the
emulsion stability increased with the increase in NaCl concentration but decreased at pH 7.0 and
9.0. Generally, at other pH ranges, the emulsion stability was decreased with increased heating tempe-
rature. The surface hydrophobicity showed the highest value at pH 2.0 and the lowest value at pH
11.0. As NaCl concentrationed, the surface hydrophobicity decreased at acidic pH. The NaCl concentra-
tion had no significant effects on surface hydrophobicity at pH 7.0, 9.0 except for the highest value
observed at 0.8 M and 04 M. At all pH ranges, the surface hydrophobicity was increased, when
the temperature increased. The foam capacity decreased, with increased in pH value. At acidic pH,
the foam capacity was decreased with the increased in NaCl concentration. The highest value was
observed upon adding 0.2 M or 0.4 M NaCl at pH 7.0 and 9.0. Heat treatments of 60C and 40T
showed the highest foam capacity values at pH 2.0 and 4.5, respectively. At pH 7.0 and 9.0, the
foam capacity decreased with the increased in temperature. The foam stability was not significantly
related to different pH values. The addition of 0.4 M NaCl at pH 2.0, 7.0 and 9.0 showed the highest
stability and the addition of 1.0 M at pH 4.5 showed the lowest. The higher the heating temperature,
the lower the foam stability at pH 2.0 and 9.0. However, the foam stability increased at pH 4.5 and
7.0 before reaching 80C.
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for 20 min.

Precipitate

3N-HCI centrifuged
16,000 X g for 10 min.

Supernatant

Adjusted to pH 4.5 with

Supernatant

Precipitate

Washed with d-H;O twice adjusted
to pH 7 with IN-NaOH freeze dried
sieved through 80 mesh.

‘ Buckwheat protein isolate I

Fig. 1. Procedure for the Preparation of Buckwheat Protein Isolate.
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X100 Table 2. Effect of NaCl Concentration on the Solubility
of Buckwheat Proetin Isolate (Unit : %)
. AEHAn ¢ oA NaCl Conc. (M)
pH 0.0 0.2 04 0.6 0.8 1.0
1. 28l (Solubility) 20 5208 4063 4319 3660 29.86 3611
1) pHel @2 g3= +008 +007 +001 *002 £005 *001
22 oig chilal gelg pH 1.0, 2.0, 4.5 7.0, 80, 9.0, 45 1438 1597 2847 3000 1632 1451
R s o1 +001 *281 +064 +007 £001 £0.02
e =4 =
11002 243 g=d AT Aok Table 1%, 4167 1285 3542 6493 9375 9201
. £007 £003 +001 =001 001 +001
& T sl A9} o] T 44 pH4.504] 12.85 9.0 51.74 6250 6493 5799 5174 46.88
% 1o SHET RolT, SAM o]9)e) pHoAE +£001 +007 001 001 £003 +002.
Z7vsbe S w4k pH7.07 80, 9.08 vl £ 1) Values are expressed as meant S.D.
Table 1. Effect of pH on the Solubility of Buckwheat Protein Isolate (Unit : %)
pH
1.0 20 45 7.0 8.0 9.0 11.0
BPI 7292+ 0.03 48611 0.01 12.85+ 0.01 45.14+ 0.03 62.53% 0.03 5451+ 0.02 100.00+ 0.03

1) Values are expressed as meant S.D.
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Table 3. Effect of Heating Temperature on the Solubi-

lity of Buckwheat Protein Isolate (Unit : %)
Temperature (C)

pH 20 40 60 80 100

20 48.61 76.04 64.24 62.50 79.86
+001 +£001 002 *002 =002

45 16.32 25.00 27.78 23.96 31.60
+£001 £001 £001 +002 =001

7.0 4861 55.56 60.07 79.86 69.44
+001 £002 001 001 =001

9.0 55.56 64.24 72.22 66.32 36.11
+001 £001 001 +004 =£002

1) Values are expressed as meant SD.

Table 4. Effect of pH on the Emulsion Capacity of
Buckwheat Protein Isolate
(Unit . m/ 0il/100 mg protein)

pH
20 45 7.0 8.0 9.0 11.0

EC. 6228 3383 4383 5517 6067 5389
+092 +131 +017 *1015 +0.03 =*1132

1) Values are expressed as meant S.D.
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Table 5. Effect of NaCl Concentration on the Emulsion
Capacity of Buckwheat Proetin Isolate
(Unit : m/ 0il/100 mg protein)

NaCl Conc. (M)
pH 0.0 0.2 04 0.6 0.8 1.0

2.0 6822 5206 3844 3667 3672 3339
+150 042 +474 033 025 =042
45 3294 3067 3539 3489 3789 4967
+395 +044 £051 +201 +£053 =512
7.0 3272 4156 5172 5756 5332 3806
+241 *£554 *419 +585 +457 +1.02
9.0 50.17 49.75 5267 5842 6725 3339
+047 +059 283 +£011 +972 042

1) Values are expressed as meant SD.

Table 6. Effect of Heating Temperature on the Emul-
sion Capacity of Buckwheat Protein Isolate
(Unit : md 0il/100 mg protein )

Temperature (C)

pH 20 40 60 80 100
20 60.76 66.12 58.55 56.50 25.30
+518 *029 +072 010 *266
4.5 3467 3045 28.38 23.77 22.33
+287 *021 159 015 %072
7.0 39.22 41.72 42.55 38.45 29.67
+025 *£025 +£134 075 *132
9.0 59.88 58.72 65.67 49.38 50.55
+129 *050 +104 $405 *021

1) Values are expressed as meant SD.
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Table 7. Effect of pH on the Emulsion Stability of

Buckwheat Protein Isolate (Unit : %)
pH
20 45 7.0 8.0 9.0 11.0
ES. 68.00 49.00 84.00 85.00 82.00 74.50

+032 +17.09£163 *258 490 *640

1) Values are expressed as meant S.D.

Table 8. Effect of NaCl Concentration on the Emulsion

Stability of Buckwheat Proetin Isolate (Unit : %)
NaCl Conc. (M)

pH 0.0 0.2 04 0.6 0.8 1.0

2.0 6733 6600 6800 7200 7213 64.67
+305 *200 *+004 *200 *+231 *115

45 5333 5867 6467 6500 6833 56.00
+115 *£115 306 +1058 +508 318

70 7933 7867 7000 66.67 6867 6533
+115 *+416 +£200 +115 £115 £231

9.0 8333 8267 7267 7427 7313 7500
+117 *462 *231 X200 =400 *121

1) Values are expressed as meant S.D.
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Table 9. Effect of Heating Temperature on the Emul-
sion Stability of Buckwheat Protein Isolate

(Unit : %)
Temperature (C)
pH 20 40 60 80 100
2.0 68.00 66.67 64.00 65.33 64.67
+200 *643 400 +611 306
45 50.00 65.33 66.00 72.00 68.00
+917 *113 346 +529 +222
7.0 80.67 78.00 84.00 74.00 71.33
+115 +£529 +100 200 137
9.0 84.67 82.67 78.00 85.33 68.97
*+114 +117 +204 113 =157

1) Values are expressed as meanz S.D.

Table 10. Effect of pH on the Surface Hydrophobicity
of Buckwheat Protein Isolate

pH
2.0 45 7.0 80 9.0 110
292.72 11785 10086 5358 87.76 24.37

BPI

Table 11. Effect of NaCl Concentration on the Surface
Hydrephobicity of Buckwheat Proetin Isolate
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NaCl Conc. (M)

pH 0.0 0.2 04 0.6 0.8 1.0
2.0 28346. 12817 15386 21003 69.01 6944
45 121.63 10860 70.77 92.89 4829 53.35
7.0 8245 9095 11848 102.88 14547 11199
9.0 7774 64.08 129.71 80.15 10648 94.22
5 IFW _4_4“-@(Surface Hydrophobicity : So)
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‘?}—"— ol B Aye] ZAxte} °é7'43}93‘4. ol Ao
WAdel pH7E 54 o)dtsl H-TolM ZA FAH
WA Bxig Aagr|z we) %5]9171 ujFolct. &
P e dbfiale] (+)H3E ‘qm‘/‘i ‘%_’r“—‘.’élﬂ—’] “}
o] PRI o]R Ql3le] Apr|Ee] =EHWA
o] {3 BEAS FAAT= ﬁ°]°i ’gr%ff}m‘,
ohgtefell X ghilAe] (—)X3LE ue] 27|yl A
rEHez EBsta 431 EAde] wzd FL& AL
chde] B3 7IE 45 ]“M] 3 &, F=23FQ
HAdo] o] Foix &7)7) 2EHUY] WE2E A

2 r:Lr

A9A A1E (1993)



48 +749 -

Table 12. Effect of Heating Temperature on the Sur-
face Hydrophobicity of Buckwheat Protein Isolate

Table 13. Effect of pH on the Foam Capacity of Buck-
wheat Protein Isolate (Unit © %)

Temperature (C)

pH

pH 20 40 60 80 100 20 45 70 80 90 110
20 21501 18606 37770 48165 305.00° BPI 28333 26667 24163 23334 21667 22500
45 10096 6914 9575 12182 23308 +663 +764 +921 +651 738 +943
70 8399 7623 17176 12491 185.13 "

90 6141 7460 12642 12641 11715 1) Values are expressed as mean SD.
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Table 14. Effect of NaCl Concentration on the Foam

Capacity of Buckwheat Proetin Isolate (Unit : %)
NaCl Conc. (M)

pH 0.0 0.2 04 0.6 0.8 10

20 303.33 266.67 260.00 263.33 259.55 258.33
+528 *+1.00 =£517 £577 416 141

45 289.33 281.13 276.55 269.67 292.33 288.23
+5.77 £577 +426 +289 *+289 +268

70 226,05 252.00 233.33 230.00 230.33 228.33
+536 *+100 £579 250 *+381 1289

9.0 234.85 240.00 250.00 22096 225.00 235.00
+288 +022 £251 +£999 +7.07 =701

1) Values are expressed as meanz SD.
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Table 15. Effect of Heating Temperature on the Foam
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Table 17. Effect of NaCl Concentration on the Foam

Capacity of Buckwheat Protein Isolate (Unit © %) Stability of Buckwheat Proetin Isolate (Unit . %)
Temperature (C) NaCl Conc. (M)

pH 20 40 60 80 100 pH 0.0 0.2 04 0.6 0.8 1.0

20 27833 28320 285.00 27500 27250 2.0 9250 9451 9950 97.00 96.00 93.00
+289 *141 510 500 =£506 +354 *+354 071 +022 £124 £566

45 26861 27000 26000 26500 26250 4.5 86,50 89.00 9250 9500 94.00 98.00
+528 +100 +£132 +300 +532 +£355 +495 +424 424 *+141 2008

7.0 22033 19423 19000 18667 17333 7.0 9050 9400 9550 9450 82.00 79.00
+577 517 £1.00 *28% 289 +919 +012 070 *£0.71 +424 424

9.0 208.18 18167 150.00 14333 103.33 9.0 89.50 8950 9450 9450 94.00 89.00
+251 763 732 577 575 +354 +£636 *+207 +071 +002 +126

1) Values are expressed as mean+ S.D.

Table 16. Effect of pH on the Foam Stability of Buck-

1) Values are expressed as meant S.D.

Table 18. Effect of Heating Temperature on the Foam

wheat Protein Isolate (Unit : %) Stability of Buckwheat Protein Isolate (Unit : %)
pH Temperature (C)
2.0 45 7.0 8.0 9.0 11.0 pH 20 40 60 80 100
BPI 86.00 8250 8950 9350 87.00 70.50 20 86.50 95.00 94.00 93.50 87.00
+424 +465 161 +212 414 +495 +212 013 +141 *212 *114
4.5 88.50 88.00 96.00 96.00 93.00
+
1) Values are expressed as meanz S.D. 354 +566 4142 +141 +132
7.0 87.50 85.50 97.00 97.50 96.50
. i +661 212 +100 *071 077
HA EE 712 FARE Badoh oA A 9l g 8250 8400 8150 7550  76.50
9tk pH 454 7t9Ae] &5 9 93t 23 354 283 +495 +497 +028
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1) Values are expressed as meant S.D.

—
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