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The Effect of Protein Extraction pH on the Functional Properties of Sesame
Protein Concentrates
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Abstract

Sesame protein concentrate (SPC) was prepared from defatted sesame flour (DSF) at several different pH (2.0,
7.0, 9.0, 11.0) for protein extraction. Some of their functional properties were determined in order to compare
the effects of pH during preparation of concentrates. Compared with DSF, nitrogen solubility was markedly im-
proved in all SPC, and SPC extracted at pH 11.0 showed the highest solubility at all pH levels examined. Fat
absorption was increased in all SPC prepared, but water absorption was decreased as the extraction pH of pro-
tein increased. The emulsifying properties and foaming properties of SPC were remarkably higher than DSE. As
the extraction pH of protein was increased, the emulsion activity was also increased, but emulsion stability was
decreased. SPC extracted at pH 7.0 showed the highest foaming capacity on the other hand, the highest foam-
ing stability was shown in SPC extracted at pH 2.0. As the protein extraction pH increased, the viscosity of the
protein solution was increased. SPC extracted at pH 71.0 showed highest viscosity at all protein concentrations

tested.
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Fig. 1. The nitrogen solubility profiles of sesame protein con-

centrates at various pH levels.

DSF 1 Defattad sesame flour

SPC [ : Sesame protein concentrate by extraction at
pH 2.0/ precipitation at pH 4.5

SPCT : Sesame protein concentrate by extraction at
pH 7.0/ precipitation at pH 4.5

SPCII : Sesame protein concentrate by extraction at
pH 9.0/ precipitation at pH 4.5

SPCIV @ Sesame protein concentrate by extraction at
pH 11,0/ precipitation at pH 4.5

Table 1. Bulk density, water absorption and fat absorption of
sesame protein concentrates

Sample Bulk density Water absorption  Fat absorption

(B /mb {m] H0/ g} {ml oil/g)
DSk 0.749 2.5 21
SPC 1 0.75 2.2 33
SPC I 0.71 1.0 3.0
SPC I 0.76 0.5 32
SPC IV 0.71 0.2 3.0

“Abbreviations are the same as in Fig, 1



622 Ao -

elglent SPC iz 0.2ml/ge = 10u o4 Zaahed
L, o] 7HEA] dudle] 8 ek Qg HeR
Atz e} =g Thompson S (8- rapeseede A 22)
o) =AY pE a8 Faode] bagictm B
abedeh. Auk 4L 2R A A 2ml
/ggovt wEd e 2T 3.0ml/g oo
30"/ c]*“’ & A F5EE ebdiglch Camnelia
1 gx] Rlgae] s e s # A F
'7"21" el & AL 2 Aol AEA A2 o]
mlale), 3] 78] v S ZHAalgre] A9k} "SP4t
Zoll AgFsle] et Atelw Aol 2 A
FR5 7 Ao FEdal L sausaged) R A7t
FTHE 5] Axdx o] 4058 Aoz AtEd

e

BB e B2 Bt 7 gel
o ,;4 LAY E AL

£ A Az 2 r%*‘b‘oh} 7154 F4 °ﬂ =3
g 45 g, —‘s%° AL TRl AF s
3 231 Table 2 2+ Al 59 43

A I%EJrL“ AL 27 5 & g
A 55 j%/‘* & =) At e] FE S84 (3.03%)e

ulsled 20w o] A4H2] BrME et ¢l o], 58 SPC W
£ #Axe f3} &4 83.69%& ek gl ok @ o8]

Table 2. Emulsifying properties of sesame protein concent-

rafes
Emulsifying properties

Sample

Activity Stability
DSk 3.03 2.86
SPC 1 69.66 66.67
SPC I 74.47 64.10
sPC I 72.78 57.9¢
SP( ¥ 83.69 58.82

/\bbrevmtlom are the same as in Fig. 1
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Table 3. Foaming capacity and stability of sesame protein concentrates

Voh{mli} 2t room femp, after time (hr)

Sample* Wit after Whipping (5} Vol. after whipping (ml)  Vol. increase (%) Specific Vol. (ml/g) —

05 1.0 20 30 40 80
DSF 49.55 72 41.18 1.45 58 56 35 52 50 50
SPC | 49.52 10 115.69 2.22 108 106 94 86 78 60
SPCT 49.74 134 162.75 2.69 e 110 80 70 64 50
SPCI 49.96 124 143.14 2.48 106 80 74 68 62 30
SPCIN 49.88 18

131.37 2.37 80 74 64 58 56 50

" Abbreviations are the same as in Fig, 1
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Fig. 2. Viscosity of sesame protein concentrates in water at
various protein concentrations (pH 7.0}
“Viscosity was determined by Brookfield Viscometer
LVF-100 at 22° C.
Abbreviations are the same as in Fig. 1.
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