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Abstract

In this study, the treatment of H,0,, papain and acylation on the protein isolate obtained from
defatted sesame oil cake for the changes in amino acids composition, color, digestibility and some
functional characteristics of this protein were investigated. The results showed that H,O,, papain
and papain H,O, treatment increased the rates of the protein extraction and content of protein
in protein isolates when those values were compared to the alkali treatment. Also amino acid
composition of the protein isolates were comparatively good, and color, and functional properties
and pepsin digestibility were markedly improved. The amount of lysine, the first limiting amino
acid of this protein was increased. The solubility, bulk density, water absorption, fat absorption
and emulsifying properties were remarkably improved while foaming properties and digestibility

was slighly decreased.
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Fig. 1..Preporation procedures of sesame oil cake
proteins.
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Fig. 2. Effect of H,O, concentration on the extractability
of defatted sesame oil cake protein after extraction at
various pH for 60 minutes.
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Fig. 3. Effect of temperature under 0.9% of H,O, ond
papain concentration on the exfractability of defatted
sesame oil cake protein after extraction at pH 10.0 for
60 minutes.
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Table 1. Proximate composition of sesame oil cake
proteins prepared under different conditions

Preparative Moisture Protein Fat Ash  NFE*
treatment (%) (%) (%) (%) (%)

Alkatine 9.64 75.85 0.15 1.00 11.36
solution

H,0, 8.42 89.88 0.19  0.90 0.71
Papain 7.32 87.39 0.10 1.46 3.24
Pzapain-H;0, 7.12 91.62 0.17  1.00 0.80
Commercial 7.30 88.82 0.80 0.80 2.18

soy protein

* Nitrogen free extract
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Fig. 4. Etfect of papain ~H;O; trectment and popain
tfreatment time on the extractability of sesame oit coke
protein after extraction ot 65°C, pH 8.5, papain concen-
tration 0.5%.
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Table 3. Amino acid composinor ot sesame oii cake

Aming aicd

S FAOY n 1y
Arginine 2.0 3.69 4.35 3.60
Tyrosine 2.6 7.5% 3.43 2.48
Phnylalanine 2.8 4.09 4,72 5.05
Valine 4.2 Ry 4.52 2.73
Methionine 2.2 2.16 .87 2.00
Isoleucine 4.2 2.09 3.55 3.55
Leucine 4.8 4.08 5.71 4.74
Tryptophane 1.4 0.83 1.22 1,17
Lysine 4.2 LTC 1.59 1.20
Histidine 2.4 7.64 8.00 7.92
Aspartic acid 5.64 8.09 5.67
Serine 170 2.58 1.75
Glutamic acid 25.32 25.89 24.76
Proline 1.48 2.07 1.10
Glycine 3.45 3.68 3.30

* See reference 17

I: Alkali solution

1I: H,0, treatment

III: Papain treatment

IV: Papain-H,O, treatment
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Table 2. Extent of acylation as a function of the ratio of

acylating agent and sesame oil coke protein isolate.
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acid “F oA

protein {g/g)

. . Acetic .
Succ(l%latuon anhydride: Acetylation
protein (g/q) (%)
45.2 06 : 2 30.8
65.8 1.2 22 53.3
80.4 1.8 : 72 78.1
85.6 2.4 ¢ 2 81.7

obd ghshod 7h7k 88%, 84% obuEEE BT A

M fesbshedoh,

gighwtol ofo| b FAJL- 130 Zo}, 47
gk g ka9 opu] A 244-2 glutamic

£¢ko o] Hg-obu] i 4H-2 phenylalanine,

jeucine. arginine 5°.% lysine, methionine & #l

o-otens prepared under different conditions

lg amino acid per 100g recovered amino acid)

protein sample

[AS v
1.82 3.93
4.0 4.31
4.35 6.23
4.87 4.39
2.00 1.38
178 5.03
6.23 6.55
.23 1,42
212 7.86
8.97 2.83
8.50 10.36
2.31 3.93
25.80 19.10
2.21 4.13
4,16 3.1

V' Commercial soy protein

3.59

26.03 2
5.49
3.67

I-S 11-A
4.43 4.42
6.31 £.73
2.27 2.31
4.17 4.16
2.31 1.83
4.35 4.52
6.55 6.47
1.13 1.05
3.81 3.76
1.32 1.43
7.78 8.04
3.70 3.0

7.08 26.29
5.58 5.72
3.50 4.01

WA

4.41
6.03
2.61
4.28
1.87
4,34
6.12
1.12
3.80
1.56
8.01
2.90
26.52
4.84
4.15

I1-S: H,O, treatment, succinylation

IV-S: Papain-H,O, treatment, succinylatior
[T-A H,O, treatment, acetylation
IV A Papain-H,0, treatment, acetylation
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Fig. 6 tftect of pH on the solubility of defatted sesame
oil cake protein

Table 4. Color comparision and digestibility of sesame  oil cake proteins prepared under different condi-
tions,
s;g‘;g‘, L a b w % Digestibility (%)
I 33.5 6.2 10.7 31.97 39.96 61.73
11 80.2 2.8 19.7 71.93 89.91 82.18
i , 39.6 6.6 13.2 37.38 47.29 74.79
v 77.9 3.5 21.6 68.90 86.13 84.87
Vv 86.0 0.3 14.2 80.00 100.00 87.46
11-S 70.0 6.2 9.1 72.11 90.14 80.52
1vV-S 70.0 6.6 3.5 72.85 91.06 77.08
11-A AR 6.0 9.3 71.95 89.94 80.63
iV-A 74.9 7.0 11.0 72.75 89.64 72.21

" refer to table 3 for protein sample preparation
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Table 5. Some functional properties of sesame oil cake
100l =9 H20; treatment, succinylation protein prepored by variuns 1reotment‘

0—0 Papain-H,0, treatment, succinyla- S —
a0f tion Protesn  Bulk densit properties Fat absorp-
ol &—A H,0, treatment, acetylation sample o/ mi Y water absorption  tion m/ oil/

9 Papain-H,0Q, treatment, ml H,0/g socpl” 8 socpi ¥*
~ 70f i . T -
~ acetylation { 0.400 2.0 08
=z 60 & 0.317
= . 2.8 .
=] 50 , 3.8
2 4o i 0.392 2.3 3.0
w 30L 1% 0.334 2.7 3.4
o0k B 0.210 5.6 4.0
10l s 0.274 4.7 3.0
- N N L AU .276 5.2 3.1
2 4 6 ) 10 12 o
b i A G.274 4.0 3.7
IV-A O 270 3.9 4.0

Fig. 7. Effect of pH on the solubility ot cefatted sesame —_— —
oil cake protein treated with acylation * Retered fo tofbe 3 for protein sample prepomon

* * Sesame oil cake protein isolate
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0~2.Tml /g8 ¥EFXEE el 2o succiny £4+- hydrogen peroxide 3 8] & #lod 91oj2 Helgt
lation 3} acetylation ol &84+ 5 2m/l. g 7t=] Z 7t slol s gol Al o Rrhl B o B pElgton] ofx
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Table 6. Emulsifying and Foaming properties of defatted  sesame oil cake protein prepared by various treatments

Protein Emulsifying Stabitity of Yol. increase Vol. of after whipping

sample* acti(\;fi)t)y emulséi;()zd layer on w(t:/;p;pmq WOmin W?()TﬁﬁOmm B
I 33.30 36.61 295 20.0 15.0 13.0 12.5
1 34.43 51.07 100.0 75.0 60.0 45.0 20.0
il 30.68 35,80 17,0 10.0 7.0 5.0 5.0
v 39.00 37.50 25.0 22.5 19.0 15.0 11.0
\Y 60.00 62.23 90.0 38.0 38.0 33.0 30.0
I-S 47.95 42.18 30.0 5.0 4.0 4.0 3.0
IV-S 42.25 42.88 25.0 4.0 3.0 2.0 2.0
H-A 38.85 46,58 30.0 5.0 3.0 2.0 2.0
IV-A 41,94 45.22 22.5 5.0 4.0 2.0 2.0

* Refer to table 3 tor protein somoie preporonon
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