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Effects of Roasting Temperature on the Antinutrients and
Functional Properties of Sesame Protein Isolates

Jean Kim, Jyung Reung Park 'and Jeong Ryae Jeon
Dept. of Food and Nutrition, Yeungnam University, Kyongsan 712-749, Korea

Abstract

This study was designed to investigate the effects of roasting temperatures on the antinutritional factors
and functional properties of sesame protein isolates. The protein contents a sesame protein isolates (SPI)
prepared at roasting temperatures of 50°C, 100°C, 150°C and 200C were 65.5%, 66.6%, 68.9% and 64.1%,
respectively. Total phenolic compounds, condensed tannin and phytate contents of SPI was increased from
50C to 200C.

From color measurements, higher roasting temperature decreased ‘L" and ‘b’  values significantly, but

‘a’value was increased, The bulk density, fat absorption and water absorption of SPI was increased as the
temperature of roasting was increased. Sesame protein isolates prepared by roasting at 50°C, 100°C and 15
0°C had higher emulsifying activity than those prepared by roasting at 200°C., Foaming capacity of SPI was
not changed by roasting up to 100°C, but this property was reduced dramatically when roasted at 200°C.

Key words: sesame protein Isolates, antinutrients, functional properties.

FLY FARY F9 shrely FrEE AR F

I.M & = e Aivd= ©@¥WE, methionine, calcium,

phosphorus, niacin®] A3%F TR L= B

gutyog {FFa GAd L ol WA AF FIT 7HEY AFRY BIEEAM 11 o)fe] AFEHT
Y FHOEL FHIA AFYEE o84 £ Aok,

t 2#3 /IR E MR Uk H Flo] R U= oxalic acid$} phytic

£25A & e F7189 9824 $399 acide 7% chelating agentel™ B4 F712< cal-

! ‘l"o whom all correspondence should be addressed



436 2 R

cium, iron, zincst st Fr)AHe) BFAE ¥
At AW Fr1d9] o]gELL AU, 1
BT FREAY TPy RAEY o) Jlolx &
o8 2432 phenol ARLLE ol 47 Asigo)
Zyo2 AYEN 7133 BHAH vitaming ©]
28 AAIE Ade] BT,

OB ARXRHA EA o|YiE FAERE
WYPOZ o]g3) YAME $EFSFY, AWF
g, #3414, 7124, A= 2L 7)5F BN 1
gojopgith AANA #7118 ¢As7) Ao 7S
9 22ELEL FOIT E5F Euld YAE 9
TeoN LAY BE HF S AN oz @
AyE gAY JIBAAE 88 9BL nAE:
Aoz 4R Aot BAYE A BTt
ARegy el shaokelzte] st 7)lsAel ulx)
= g3e AEsg

R

I.xdz % 24

1. AEXZ

2 AP AMEE A BN (Sesamum
indicum L)ZN 735 oA Auig dgFez
gge] AASY A7)t FEY A I AR
1=

2. MYy

1) &nel JrEeHn =A

INg AT 2x2 H7] A8 oil batho] 7]
FEHEAGYG 2E2E AAE FFHa4, 50C, 10
0C, 150C, 200°ColA Zytatar 2087 £tk &
< e A/71(74E°], HOE-2000, BT AF4
FrHE e A5 £ ol 42 #
ehg FHed Aze] AHEEHTh

2) Ziufet 2ojciuzol Hix

A7t g e) A ZE Dench 5Y9 who)
uie} FAvjdtel] 1080¢] £/F4E 718k 1 N NaOH
Sdo2 pH 9028 2% thd 40CA 0% &
oF Wut7lZ F237 10000xgolA 1087 Y42

L

HotAlol RAEFRRERE

gato] 42 444< 1 N HCl §922 pH 458
ER% the dAEEs 42 JAEL R I N
NaOHZ pH 7022 ZB @ 5 -40CAM F23o
W35 A%71(94 Engineering, Model MCDF 5510)
E AzsH.

3) Phytate o Xzt

Phytate® %2 Wheeler®} Ferrel”¢] #do)} o4
8a] Algel 3% TCASHE 73t 3087 wuhksh
o phytate® F&3% ¥ 10000 X gollA 1587 4
AEAT. AREF FAY] FeChid S 7}
33, 80C F2FFoM 4HE7E 714 F 10,000 %
gl M 1587 A 2eg & AAEY 3% TCAS
4g 7t b AP AAEY FFFY 15N
NaOH&4 & 7Istd £E3] E§S o, 80CY &
L5zoA 3087 A JlRsi old 848 A
AEL 32N HNO:E&HE 718 £sstdx 15N
KSCN&-9 o2 2MAlA, Spectrophotometer (Mode
1163, Hitachi Co., Japan)E 480nmolAd FZEE =
Al FAFFoH, EELXMA o8] F& Fed
k2 phytate 1 moleol 4 mole®] Feo] A{tte=
BRpze olgd 713t Fegtol conversion
factor 298 F3t phytate®F o2 Jepfi it

4)

opp

HE g8 saEs

o) FAEML Folin-Denisd" 02 £33
AEE A& E F&319, Folin-DenisAl%F
UEF EE9e RS AM 308
ANZ %, SpectrophotometerZ 760mmolA F
=489t 49 ¥F=T tannic acid2
FHoERE s

gl FEE Price 579 vanilinge) o
o catechin® 2 EFZHE ZAAsS &
o] TFE A Hh

¥

heatd

LLoo X W o3

oXx
P
e

5

e
o2
oft

et
T o

o @
AV 7
Y Jo

5 M =

M= YT A(Chromatometer, Model CR-200,
Minoita Co., Japan)oll 984 L(MYE), a(HY
E), b(Z4x)E Jehl R 29, Hunter-Scofield?] &
AHeste WA gER (L=+6271, a=-0.04, b=+



Vol. 9, No. 4(1999)

395)°] g Mg SFsT

6) 7Isd &%

(1) #=7| U=

287 YEE Rahmash Narasinga Rao'”'¢) w4
of it FFE FFY NEE 15ml FUE Dol
YT 18 1088 FE o ol 29 Wyt gl
€ o FYEE g9 FFE Y F9E Yy
o] AatAch

(2) ¥2 H XY ESH

¥ 2 AEFYL Wangd Kinsella™ o) by
o @ AE Igdd F¥ FFYS FHF 0ml, A
PEFES S5F V1 ImE 74 Frhsl
homogenizer2 3027t F&AIZ F 3000xgolA 15
¥ d4Eeste @& A RIS A8
9. 4749 F5EL 1gYA 80 FFE FRFY &
T 7189 #HE mE JehhAh

(3) ke

S FEtEA4e Wangd Kinsella”9)
WY @2 AR lgd EFF 10miE 7H8ly
homogenizer2 5000 rpmolA 187 BAAZ F,

TF71E 10mE A Arkse 9% whge=
BAAA 7Y EFAT of EFALS Fhe 4
ol %4 ol ¥ b £384 3 3R
o] &40 A4

f3t 842 1600xgol A 587 dARse o
= Al &3l Adsgon fRHANL w3y
€ 80C A2FFToA 087 /tE§ § 15C Y
7 oS 1,600xgol A 587 AR s g 4
o oj&te Airsigo

F3EAR (%)=
f 9] Eol(md

AEN & G229 sol(ap) <100

59 29 Eo)(mg)
e =S Eol(m) <100

BEeES B g NAY FIFARG 5 e I 137

(4) 71=AM

NEZES 71 ZHAAL Sathe $29 WS
AR £z A& 05g° FFF S0mlE A7k
AT 2 o) B2 2 homogenizer2 8,000 rpmo)
A 3R XY F 250ml AHCld A AN BL
71283 AAF (05, 10, 20, 30, 40, 80ATH LR
Ztzbe] BuE FR%o oL o] g3 Aaetgo

A = E8 %9

NEZAY(%)=

YT FH(-FYRY $:(w) 10
ELEERETE))

1. FE25E Halsio] M=s A 22(chHE

FE22E gEsld Az B Redwag
AR 32 Table 19 Uehd v 21 £
£ 22 M92rrt S wa gi i
o Aure] g dAEA A2sQd 2y
3 EElgiAe] dyFe) e 150CHA 7hg
B A% BIBE F7IEIR o, 200CAME A
= 23E Jehid,

Srikanta®t Narasinga Rao'”e] 98 ground
nutE 98T, 121C, 135CelM $EA2elIge o &
YA #F2 BT Hl&) 121CANE Z7H8l9e
U}, 13BCoAMe 238 #ZAEL Basgr o=
lkg/em’ gl 7tde SUFS oPNA w
Bdo] Frhdke AFS vEhd Aelx, 135T,
%kg/em’ FHAME D) WA stdo) 9
3 Sudst g4stEe) BRAE PAsie dwy
o) gFo] A Rolay AWyt

2. SR8 2|5lo] MXEH &7 Rz|cHEE
9| SHi=T HEE Eo| &2

Table 29 et nls} Fo] B o= g5}
o AZR Bh LAVRR FAE P 500



438 2 A-943g - AR

Table 1. Chemical composition of sesame protein isolate
prepared at different roasting temperature
(%)
Temp. Protein Fat Carbohydrate Ash Moisture
50C 655 8.67 129 1043 243
100C 666 6.92 126 1157 2.29

150C 689 323 125 1353 182
200C 641 312 155 1563 165

Table 2. Total phenolic content, condensed tannin and
phytate of sesame protein isolate prepared at

different roasting temperatures (%)
Temp., Phenols  Condensed tannin Phytate
50C  0.28+001° 0.10+0.01° 403+0.12°
100C  0.32+£001° 0.16£0.07 4574006
150C  0.38001° 0.300,02° 5.26+0.06°
200C  049+004° 0.39£0.03° 59710.21°

Values are mean * S. D. (n=3).
Means followed by the same letter in the column are not
significantly different(p<0.05).
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Table 3. Trisitimulus oclor value of sesame protein isolate
prepared at different roasting temperatures

Temp. L a b
50C  652+113F  261+03%° 154 +095°
100C  629+148°  3463020° 148 +125°
150C  514+445°  568+091° 115 080°
200C 4224362  803xL170° 9.63+058°

Values are mean * S. D. (n=3).
Means followed by the same letter in the column are not
significantly different(p<0.05).
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Table 4, Bulk density, water absorption and fat absorption

of sesame protein isolate prepared at different
roasting temperatures

Bulk density Water absorption Fat absorption

Temp. “Co/m)  (m HO/g)  (mlol/g)

50C  0.76+001° 250+0,10" 172001
100C  0.76£001° 3.12:+0.06° 1.774£001°
150C  081+001" 35740.05° 1.88+0.01"
200C  0.89+001° 418+016° 214007

Values are mean = S, D. (n=3).
Means followed by the same letter in the column are not
significantly different(p<0.05).
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Table 5. Emulsifying activity and stability of sesame
protein isolate prepared at different roasting

temperatures (%)
Emulsifying properties
Temp.
Activity Stability

50C 72.84+0.07 58.6+0.35°

100C 74540.12° 58.7+015°

150°C 815+1.08° 58.9+050°

200'C 69.1+0,61° 5954020

Values are mean = S. D, (n=3).
Means followed by the same letter in the column are not
significantly different(p<0.05).
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Table 6. Foaming capacity and stability of sesame protein isolate prepared at different roasting temperature

T Wt. after Vol after Vol increase  Specific Vol.(ml) at room temp. after time (hrs)
" whipping(g) whipping(ml) (%) Vol (ml/g) o1 05 10 20 25 30 120
50°C 95.92 260 160 260 20 230 220 200 180 150 100
100C 9591 255 155 255 255 240 230 210 200 180 150
150C 9591 220 120 220 210 190 180 160 155 130 100
200C 95.80 160 60 1.60 160 140 130 120 115 110 100
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