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Abstract

Defatted sesame flour is the by-products obtained after oil extracting process. Although
this flour has high quality and quantity of protein, its use is limited only for animal feed and fer-
tilization. Sesame seeds contain antinutrients such as oxalate, phytate and phenol compounds and
these compounds lower their nutritive value. Recently, ultrafiltration(UF) has been used to
concentrate protein from various food sources.

This study was carried out to examine the effects of UF with different membrane pore size
on the components of sesame protein concentrates including antinutrients and to compare with that
of conventional acid-precipitated sesame protein isolate.

The protein contents of sesame protein concentrates prepared by UF using 10K, 30K, 100K
were 84.2%, 82.7%, 764% and the protein yields were 36.44%, 34.69, 3143% on the basis of
defatted sesame flour, respectivily. Whereas sesame protein isolate was recovered 18.3% and
the protein contents was 88.7%.

Alkali extraction process at pH 9.0 followed by UF technique reduced oxalate and phytate
content. There were 85% and 94 % reduction of oxalate and phytate content by UF with membrane
pore size of 100K daltons, respectively. However, the content of total phenol compounds was not
reduced by this method.

About 99% of calcium and 50% of zinc were removed by UF with membrane of 100K daltons.
Total essential amino acid contents of sesame protein concentrates prepared by UF were decreased
slightly when compared with acid-precipitated sesame protein concentrate.
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Table 1. instrument and operating conditions
of HPLC for the determination of
oxalate and phytate

Oxalate Phytate
Instrument Spectra physics 100 Spectra physics 100
(Waters Co, USA)  (Waters Co, USA)
Column u—bondapak Cys column y—bondapak Cis column
(25cmX46ecm 1D)  (25cmX46ecm 1D)
Mobile phase 0.1% propionic acid 0.005 M sodium acetate
Attenuation o4 32
Flow rate 0.7 1.0
{ml/min)
Chart speed 05 05
{mm/min)
Detector UV (220nm) RI
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Table 2. Instrument and operating conditions
for the amino acid analysis by HPLC

Instrument Spectra physics 410 (Waters Co, USA)

Column Amino acid analysis column
250X046m 1D /strong cation exchange

Bufter OPA analysis system

Flow rate 04 n{/min.

Column temperature  60C

Operating time 90 min.

Detector Fluorescence(0— phthalaldehyde)
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Table 3. Chemical composition of sesame
protein concentrates?

%)

Products  Protein Fat Moisture Ash

DSF 49.0 295 33 133
(100.00)

SP1 88.7 0.30 3.3 22
(18.32)

10K UF 84.2 0.22 3.3 4.2
(36.44)

30K UF 82.7 021 33 43
(34.69)

100K UF 76.4 0.19 33 35
(3143)

a) Values in parenthesis indicate percentage of protein

recovery.

DSF ! defatted sesame flour.

SPI ! sesame protein isolate produced by acid

precipitation.

10K UF ! sesame protein concentrate produced by
UF using 10* MWCO membrane.

30K UF : sesame protein concentrate produced by
UF using 3X10* MWCO membrane.

100K UF : sesame protein concentrate produced by
UF using 10° MWCO membrane.
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Table 4. Content of oxalate, phytate and
polyphenol compounds of sesame
protein concentrates”

(%)
Products” Oxalate Phytatem Phenol cdrﬁbounds
DSF 142 411 3.38
SPI 1.44 0.28 4.30
10K UF 1.65 0.53 3.63
30K UF 1.54 0.32 3.58
1()OK UF 1 17 0.19_ 3.44

welght.

b) Abbreviations are the same as in Table 3.
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Table 5. Mineral composition of sesame
protein concentrates
- B ~ (my/1009)
Pr(;ducts” Ca Cu Fe Mg Zn
DSF 18980 15 217 1298 116
SPI 181 0.3 17.6 15.8 4.6
10K UF 216 29 25.8 1281 6.5
30K UF 179 28 50.0 1210 56
100K UF 144 3.0 244 1480 55

7b) Abbreviaiions are tﬁe same as in Table 3.
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Table 6. Amino acid composition of sesame
protein concentrates®

(971009 protein)
10K 30K 100K

Amino acids DSF SPC

Essential
isoleucine 656 7.05 675 665 595
leucine 647 705 692 700 6.50
lysine 324 345 330 416 336

methionine  3.33 444 411 392 443
phenylalanine  4.73 419 4.60 430 444
threonine 1.70 481 354 334 427
tryptophan  1.08 236 221 191 119
valine 10.27 12.08 1296 10.28 10.46
total 36.38 4540 4338 41.56 41.20

Non-essential

alanine 880 770 737 979 911
arginine 359 524 512 391 360
aspartic acid 330 367 259 391 436
cystine 098 153 067 097 138
glutamic acid 1488 1605 1523 1633 1661
glycine 1628 1149 1404 1429 1534
histidine 492 380 083 089 104
proline 099 103 125 100 085
serine 109 126 235 225 147
tyrosine 144 123 102 110 095
total 5623 5300 5447 5444 5471

a) Abbreviations are the same as in Table 3.
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