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Effect of Sodium Hexametaphosphate on the Extractability
of Sesame Meal Protein and Amino Acid Composition
and Color of Its Protein Concentrate

jeong-Soo Rhee and fyung-Rewng Park’

Dept. of Food and Nutrition, Yeungnam University, Kvongsan 712 -7489, Korea

Abstract

The effect of sodium hexametaphosphate (SHMP) on the extraction of defatted sesame meai protein and the
celor and amino acid composition of protein concentrate have been studied. The highest amount of protein
could be extracted with 1.5% SHMP and the extraction was effective at pH 12.0. The extraction rate tended to
increase with increasing the flour to solvent ratio and about 60% of protein was obtained when adjusted the
ratio to 1 : 40. Color of sesame profein concentrate was slightly improved by SHMP treatment. Lysine and meth-
ionine content were decreased in SHMP-treated protein concentrate but valine and leucine content were

increased.,
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= Extract twice with 1.5% SHMP soln

= Stir for 10min

- Adjust to pH 12 with 3N NaQOH

= Stir for 30min

~ Centrifuge, 1,000xg, 20min

|
Supernatant

Residue

Adjust to pH 5 with 3N HCI
Centrifuge 1,000xg, 20min
| 1
Supernatant Residue
Wash twice with distilled-water
Centrifuge 1,000xg, 20min
f !
Supernatant Residue
Disperse in distilled-water
Adjust to pH 7 with 3N NaOH
Freeze-drying

Sesame protein concentrate

Fig. 1. Schematic diagram for the preparation of sesame meal protein concentrate.
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Table 1. Chemical composition of sesame meal protein con-
centrates* (%)
Concentrates Protein Fat Moisture Ash
SPC | 81.96 0.38 8.49 8.48
SPCHI 72.92 0.65 5.12 4.97
*SPC | 1 Sesame protein concentrate prepared with SHMP

SPC 11 @ Sesame protein concentrate prepared with distilled -
water

Table 2. Effect of sodium hexametaphosphate concentration
on the protein extractability of defatted sesame seed
meal

SHMP concentration Protein extractability

{%) (%)
o] 37.3
0.5 . 39.0
1.0 46.0
1.5 58.0
20 51.0
2.5 49.0

Conditions : pH 12.0, 1:40 flour to solvent ratio, 30min ext-
raction
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Fig. 2. Eifect of pH on the extraction of protein from defat-
ted sesame flour, .
*Protein was extracted with 1.5% SHMP at 25°C for
30min.
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Table 3. Effect of flour to solvent ratic on the protein extrac-
tability of defatted sesame seed meal

Flour to solvent ratio Protein extractability (%)

1:10 431
1:20 46.9
1:30 50.0
1:40 60.7
1:50 36.7

Condition : double extraction with 1:10 flour to solvent ratio,
1.5% SHMP, 30min extraction

Table 4. Color and color difference of sesame seed protein
concentrate

Tristimulus color value*

AE**

L a b
SPCI 36.0 4.18 1.0 541
SPCHl 37.7 4.36 13.3 53.0

*Color measurement recorded as L=lightness, a=red, b=yellow
**AE=+ L2 +a’+b* was calculated using difference between
color values
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Table 5. Amino acid composition of sesame seed protein con-

cenirates
g/ 10Cg protein)
Aming acids SPC 1 SPC 1l
Essential
Lysine 1.95 4.19
Threonine 374 3.67
Cystine 6.79 5.44
Methionine 0.03 4.29
Valine 3.03 0.21
Isoleucine 7.97 3.67
Leucine 3.57 5.11
Tyrosine 5.21 4.38
Total 37.72 38.30
Non-essential
Histidine 4.63 0.17
Arginine 9.42 9.26
Aspartic acid 7.63 9.12
Serine 4.30 4.37
Glutamic acid 14.77 17.32
Proline 0.08 0.09
Glycine 10.77 8.93
Alanine 8.97 6.61
Total 59.71 55.87

* Tryptophan was not determined
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