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Effect of Succinylation on the Composition of
Sesame Protein Concentrates

Jin-Ah Kim, Jyung-Rewng Park, Myung-Hwa Cha, Jin Kim and Jeong-Ryae Jeon

Department of Food and Nutrition, Yeungnam Universitv, Kvongsan, 712-749, Koreu

ABSTRACT

Addition of 0.5, 1.0 and 2.0g of succinic anhydride to 2g of sesame protein concentrates succinylated
44.9, 70.0 and 83.1% of the available amino groups, respectively. Considerable amount of phytate were
removed in all sesame protein concentrates and the highest reduction was obtained by addition of 2.0g
of succinic anhydride. Among the minerals investigated, high amount of calcium and magnesium were
presented in defatted sesame flour. In the case of calcium, magnesium and iron, the contents were
decreased as the degree of succinylation was increased. Most amino acid content of sesame protein
concentrates was not changed by succinylation but lysine was slightlv decreased. Result of color
measurement showed that the higher degree of succinylation, the higher values of L and b were
founded.

Key words: Sesame protein concentrate, Succinylation.

U wg o8 o]l&5 1 e HAHole} 45~63%
I.M & o] g sl A= BHA (Sesamum indicu-
=

=4
2 f7 49os A AbgE e
=

ML ey o 2o iy s v Z1E 540l glal guivh Fom dgs Ak
Fate] A, @gE, fHA, WA, e A st FE e Age] | alck
e IN Sk e g FAo] AAE At o o F ke R dolaAle At 50% o4
B FF THES dAZ 8§24 AdezA o] whwi ol Ff¥lo] 9=t methionineo] 4 cys-
ol g, AL FEI F dojHE kD= tine ¢+-& ¢4k opul b} tryptophan S-o] ®lir %

chapel wul do] g Flo] otk MBS B AL Brshy] o] vl 4P 4RO zA FRIA Aw



346 HRlob - by g -
Vo4& 7hA A vk De Pauda'™is vhy 7
AL Axt Ao 2 meat loafe] 40% 7HXA]) ) %] A]
AR Aol 7b fIFE Wasked
e W ohE FF Sk wEe
o] FrhalHvhiz WAl lu
Hitol = Ei

A BaE AFAA AE dwige] 2 Qlis Faf

i, HHL,O] Azl 37}

M = e

cEE A W g o Ry

o NEHL A FYAA L ANGU S BEA
o ol gatet: we ek Amslan el L)
o dwrs g

A=)

ﬂ'rwaw%rwa%awuﬂw:qqﬂ
Va

A FRIsE el g4 Aol 3

v e 5 BEe A *g 8}1 23} el 7} LIERLE
T Ao A& vhel Fof A 833
i succinic anhydride

el 7k glol & &

]
s
7
fin
>
"
H

Aol H7lggh Ao} v
o 2]% succinylation® o]l ¢
Mol Fohg, IEA, St Taf e v e B
A1S SFAFA)F AL 4} EFe=

=

ATE BNEE FES L BN AE

T

e il o g5l 9l

chld 24l 8751

LA =7

FAEEE A (94 ol &)E 193¢l M 13%
P EZ 71A (g 2bE 3 Akl A g el ’\1 e
T 98 AR ARG VIEAL g R #7)
& A3 & siesida, o7 "159] 101K o}
sl ek nAhexane% 71aled 2441 5F @Al &
A 2ol A 4841 ¢F F 71 5Fe] 50 mesh sieveE %3} s}
EE EHE 3 4C°ﬂ’\1 A& Rksle] Al A}

3 5@ e Rhee 5700 ol njel

A zstd ok BA A Al o] 10ulel] s st

sl g a9

Hobr o} & EiHREE

7 skal, IN NaOH= pHE 9.02.2 &
At A H2ol A 1A ¢F wRket & A4 Ee] sk
thood7ix Ao Aol IN HClg AH&-3te] pH
L 452 2sta vhl A g A AAZ T vhA] 4]
WE(3,000x g, 10%-) 3k el ¥ ghAbE 5550
E2A1# IN NaOH = pH 7.00] ¥l=% 243}z,
=40 ColM F7late] WEtlz7) (
ing, Model MCDF 5510, plate temp. —50¢C, vac-
NzskAch

il

2} Al Engineer-

uum degree 50X 107° torr) &

3 BN SETUEC| SAPE o SAIDE Y
So| &2y

A mE¢telE 2goll (0.075M  phosphate
buffer (pH 7.5) 250ml& v}3h Selol-& Al Sra] A
n'FSEA A succinic anhydride 0.5g, 1.0g, 2.0 g
(25%, 50%, 100%, w/w) & 228 Fvrsbgd o,
¥E-3- & pHa= 3.5 N NaOH & 4] 7.0~7.58 #+#3}
A om 2 Lo st v, wkg- Lol o] pH 7t o]-z—l
el ohE 4 el A 24 A1 ¢F B9t SRR FA sk
A BIAIZ] wEvh e Bl MRske 3405
At

=7 up %.,;:L{»H‘ 2] o]

TN

Al Jet 1% v

2 g9} Imiell ninhydrin 898 1ml g 7}8be] 100°C
ofl 4 5iLv} v1d & e Moo g Prrgh & 75 %
1

(=i

ethanol® A Huks 5 mls A% & Qoo &3
q

thakel

A tunsuccinylated) ~ A {succinylated)

Succinylation (%) =
A (unsuccinylated)

X 100
A : absorbance at 470 nm
4. U8t M
A pEvbmAel oyt Hi NS AOA



Vol. 6, No. 3(1996) SA i shol] e

['r.lb,

‘“%Hﬂﬂﬂ%%%%%%uﬁtﬁi% o
2- Soxhlety,
A skl

5. Phytate & &f

Phytate®] & &2 Wheeler ¢} Ferrel®' 2] o -&
o] &t Al 1goll 3% trichloroacetic acid 20ml
& 7fshar 304 ¢F wiwkelo phytate%’ FE5 U
10,000 goll A 1547+ YA Helstelct, f4dital st
o A& el 10mlel FeCl;%‘i‘? (FeCl; 580.6mg
< 3% TCAE 100mlol &3f)4ml & *Je’;’o‘l 748}
i, 80°C g A 45837 71 o} A=
ferric phytateE 4 294 1 7“] 71 3 10,000X g
oAl 15F-¢F A4l telste] A W&ol 3% TCA
20mlE 7hate] A& vy ‘4* Al 2] skl o
MAH HdE SH#4 2migk 1.5N NaOH 3ml&
7¥ete] 2hH 3] &S the, thA %?‘r-’f 25ml & 7}
st} 80C & EANAM 3081 Vet vk
o 2]3) Fe(OH). o] A AHo] slAlE T AR
glate] Helgl FdEe 3.2N HNO, 40mlE 7}sh
AAEE Sl A7 % 100ml volumetric flaskoll &
7 ?‘:r:T‘“)F'r B Y oY E@sAch =8
H & 4mlE t}A] 100ml volumetric flaskell ¥
% 1.5 N KSCN 20mi 5 4 A 7}51, S5Fpa 14
7t=) 2R 91 4] 18 o]ujell Spectrophotometer (Mo-
del U-2000, Hitachi Ltd., Japan)2 480 nmoi] 4}
E%i'* FHstn F3 2o 9ls) Fegtd s A
Attt EE Aol ols] e Feo] ke
phytate 1moleol] 4mole®] Feo] 2 §ghchiz 4yt
=4 7P gkell Fegholl ghibx] 2,985 38}
o phytate ¥HgFe & VER AT

7o

N

z9] o)

6. Mineral & &

7y Algel F713 &3S Thompson®t Blan-
chflower®'e] w0 g =" algct. A& 1gol ni-
tric acid 20ml& %11 $&H Lg zF A7} grel Ba)
Aol A irsl 7kd Al 2] F perchloric acid 20ml
& #H7bste o] “H’/PZI 7}"’ sttt Eoks
1) o] golo] s5miA s wots Wy

el
g ol w sl A410] 47 WA 5

it

w\]—/] RS

1

A 55 e ae] gy g 347

HoAxAZG SaE el gAgk HCI (1:3)
20mls Hotste] afA17) obE B S50mlE v
t+o] Atomic absorption spectrophotometer (Mo-
del 3030-B, Perkin Elmer Instrument Co., USA)

i”*wwhkﬂo“ﬂé’“ FE RN A8

A% AH ek,

7. 010 At B AY

A g oh Ak BAe 7 Sivel el uhup
AlEL 0.1g8 f ﬂPOi] 51l 6N HCl& 7F§F v
FAAA UB S F 10T HEVIeA 24
ARZE ZhaEat s A ok bR Al S — 40T A B
A AEe g eI vEH ¢F9 (pH 2.2) 2
B s[4l oful sk zbE §-417] (L.K.B, bioc-
> Sodek

N gasi

hrom) & ¥ 2&}ed .o, tryptophan % 22
el ol ubet &l kil

8. Mg £H

Az y= e A (Model CR-200, Minolta, Japan)
H Abgste] L) a(®HMx) b(gMe)s
Lheb 9l

A3} (AE) + Hunter 4% (AE = (AL a2+ A
byell osho] Wi k(L == 95.87, a = ~0.45,
b= +2.55)°l ek Alge] W e

=959t

l;: a o =
¥ H M ALE S R HN ko) vl ek
5L01%% 7) $Wo] warsh x| gspure] vha

T (40.7%) 0Tk B A vebi,
el €A kel phytate 33 & 3.98%2 A2

Table 1. Chemical composition of defatted sesame

flour (%)
Component Content
Crude protein 51.01
Crude fat 2.89
Moisture 4.52
Ash 12.27

Phytate 3.98
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Table 3. Chemical composition of sesame protein concentrate and succinylated sesame protein concentrates

(“s)
7 Crude proteiﬁ R Crude fat Moisture Ash
SPC | 87.38 0.30 6.23 4.12
SPC 1 80.75 0.28 5.89 4.48
SPC I 74.63 0.30 5.89 3.98
SPC IV 69.41 0.38 6.15 4.10

SPC 1 : SPC by extraction at pH 9.0 / precipitation at pH 4.5

SPC 1l : SPC by succinylation with succinic anhydride .25 g /g SPC

SPC Il : SPC by succinylation with succinic anhydride 0.5 g /g SPC
SPC IV : SPC by succinylation with succinic anhydride 1.0 g /g SPC
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Table 5. Mineral content of sesame protein concentrates mg /100g

Products Ca Mg Fe Zn Cu Mn

DSF 2429.0 940.0 37.55 10.5 3.45 3.95

SPC 1 385.5 64,0 15.55 4.0 10.95 2.45

SPC I 370.0 35.5 12.05 6.0 5.35 0.55

SPC I 315.5 33.5 11.05 10.5 5.45 0.45

SPC IV 26.0 13.55 11.0 4.95 0.45

250.0
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Table 6. Amino acid composmon of sesame protein concentrates

g s 17 2 deobAl o} gk it oot

(g /1()0g protem)

Ammo ac1d DSF SPC I

Essentlal
Isoleucine 4.49 4.22
Leucine 5.33 5.88
Lysine 3.73 3.99
Methionine 3.55 3.78
Phenylalanine 3.94 4.37
Threonine 2.78 3.38
Tryptophan 1.08 2.27
Valine 8.88 8.81
Total 33.78 36.70

Non-essential
Alanine 4.60 4.33
Arginine 4.92 5.79
Aspartic acid 6.99 7.20
Cystine 1.57 1.81
Glutamic acid 17.74 19.74
Glycine 7.39 5.95
Histidine 3.56 2.938
Proline 7.72 6.30
Serine 317 3.17
Tyrosine 2.17 2.55

Total 59.83 59.82
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SpPC SPCIl SPCN
1.24 1.33 4.34
5.97 5.93 5.93
3.01 2.81 2.78
3.88 3.77 3.87
1.40 1.04 3.99
3.49 3.47 3.50
2.20 2.21 2.09
8.35 8.55 8.58

35.54 35.11 35.08
4.20 4.15 4.12
5.06 5.98 6.00
7.31 7.31 7.26
1.61 1.61 1.85

18.08 18.33 18.56
5.82 5.85 5.80
3.05 3.14 3.13
6.56 6.57 6.57
3.42 3.34 3.47
2.49 3.04 2.16

57.60 58.50 58.92

Table 7. Color and color difference of sesame pro
tein concentrates

I‘rlstxmulus color v alue @

_ — —— AE}‘]
L a b
DSF 62.93 3.90 25.44 4( 3)
SPC | 46.31 4.08 18.70 52.32
SPC 1 52.53 3.30 19.20 46.58
SpC 1l 57.78 2.78 20.22 42.11
SPC I\

63.59 2.45 ‘)l 93 7 7

4 Color measurement rccorded as L = lightness, a -=

red. b — yellow

MAR= (AL:¥Aai+ab: was calculated using differ-

ence between color values
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