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A2 E Z R E A AEE,IER L e |
b™ {H , H B {H ( whiteness index, WI) # B /A (1) it
it

WI=100 - /(100 =L*)> +a*” +b"° (1)
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POHHEEE N 10 C/min, iR TS N, .

FHICHE J3 A7 A X 22 8RO R B HE AT E . R
7.0 mg 2RI HAE &, 7E 30 ~ 800 CmFA, T
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Fig.1 Effect of steam explosion on protein micro

structure of sesame meal
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Table 1 Effect of steam explosion on color of

sesame meal protein
ZHMEA L* a” b* Wi
RAERBWE 47.57 £0.23°  6.78 £0.09° 12.47 +0.47° 45.75+0.31°
VR 42.40 £0.30° 4.32£0.09"  8.27+0.20° 41.65+0.18°
F I RFENE FHFEREF B E(P<0.05) (TH)

2.3 SEBRARSW

a2 W[, ZMMEHF Asp,CGlu, Leu, Phe,
Arg T HEBCE T Pro Cys-Cys & s 8L, X 5 Z A 1Y
OB B, Hrh Asp BT Glu g 5 bk S LR | o5 2 K
MR A BE TR 10 34% , X 2 R R AR 1 AT DL



TR Tl R EEOR A A 2R AR IR
b FRS 2 RROR R P R R R BT [, T RE R AE IR
M v 5 ey ) L R AR A 2 RROR v i P R O D
WSS & S A2 R BLAE SR, PR 10 7 8 R 1R % B Y
TR SR R it 2l B R A, AT 0B R 5 R U
Hh, 322 R R VB RE i TR LY Q (LR

R E

1127.82 .1 145. 67 cal/mol, Q {HM T & Al GEEH T
VORI S 2 K P LR SR 1 I T 2 R B
FEOBK . I B 09 5K P 15 5 0
Y O {H T 1400 cal/mol B, K 11 B A Rt
PR 0, 2 A A B2 B o K P
I AEA B fel G 7 A R

R2 ZABHALENZERHMESSERAN. BRKENZM

Table 2 Effects of steam explosion on protein amino acid composition and hydrophobicity of sesame meal

wotmEg R A7 frik/[g - (100 g) '] R AR A0, (cal - mol )
(g+mol™')  (cal - mol™") KM IR K7 FEIR IR
KL&E R Asp 133.1 540 9.12 6.74 56.47 46.97
WA R Thr 119.1 440 2.76 2.46 15.54 15.59
2 5/ Ser 105.1 40 2.90 2.55 1.68 1.67
AEM Glu 147.1 550 20.79 18.75 118.69 120.50
it & % Pro 115.1 260 0.34 0.26 11.73 10.09
H &% Gly 75.1 0 3.92 3.63 0.00 0.00
WA R Ala 89.1 730 3.75 3.49 46.85 49.15
&R Cys, 240.4 0 0.22 0.19 0.00 0.00
4% 1% Val 117.1 160 3.82 3.56 84.18 88.31
5 R Met 149.2 130 2.90 2.62 38.52 39.16
SR e 131.2 290 4.63 4.18 160. 04 162. 64
ZL R Leu 131.2 240 7.20 6.78 202. 64 214.95
% R Tyr 181.2 280 4.38 4.20 105.93 114.34
HETN & Phe 165.2 260 6.98 6.12 170.96 168.74
21541 His 155.2 500 3.01 2.89 14.78 16.00
MR R Lys 146.2 150 2.93 2.73 45.90 48.14
AR Arg 174.2 730 8.43 6.86 53.91 49.41
At 88.04 77.99 1127.82 1 145.67
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Table 3 Effect of steam explosion on the surface

hydrophobicity of sesame meal protein

RS FiH B K PE/ (cal + mol 7))
R AETRIR 23.268 +4.659"
FEIR IR 34.507 £5.673"

2058 2R B A B, ZRR AR A A B K P
i, AT RE TR EIR T T 2 18] s K AR
T B T ER FRE i 1) S5 A 8 R P S g K 2 B R
oK, Bl R T g K RS
2.5 HEMTRAIMEESN

HTET 2 AR, 28 PR A PRI 5 15 21 A9 2 RO 2
8 0 HH AR — B Wi, A5 7E 3 500 ~3 000 om

(O—H 1 N—H f#145) .2 980 ~2 850 em ™' (C—H fif
44).1 700 ~1 600 cm ™' (WEME 147, C = O {H45) .
1580 ~1 480 em ™' (FEfe I, C—N ffi 45, N—H 25
i) 1300 ~ 1220 em ' (FEfE M A7, C—0O Fi1 C—N fii
4,0 = C—N FI N—H 5 fiiy ) &b 5 20 7 7 (1 i
P AR 2 0 ph I I 2 R e R R A R
REHA = A= o

L3 [ — AT
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Fig.2 Effect of steam explosion on protein secondary

structure of sesame meal
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1660 cm ') JCHLN (1 640 ~1 650 ecm ') B-Hr
Z(1610~1640 cm™';1 670 ~1 680 cm ')  B-F5
(1660 ~1 670 cm™';1 680 ~1 700 ecm ") Y £ 115
BU R BT —REAEW M SR, R4 85
WoR RIS BERE 1o B B-3r & B-He A o AL 4
S N, o-BRE DR /D 3 R W 2R VR B o- B E
] B-47 & . B-%% A JC KLU s it B 72, 2 RO 2 11 1Y
TREEHBEIR RO A AR R A B Bl
TIPSR o A, — R a5 M 1 28 L3R B, 28 1R R
U A SRS I A O o G e S e AR G
x4 ZHEBEBHLEXNEZERMEA_-R
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Table 4 Effect of steam explosion treatment on protein

secondary structure content of sesame meal

BE Ny TG i B-I1 & B-H i
RN 33.80£0.24°  9.55+0.21" 39.26+£0.18" 17.39 £0.08"
VBRI 12,89 £0.19" 14.68 £0.13" 47.53 £0.05" 24.90 £0.12"

2.6 HIERESHT

DSC 7T P 5 3 1B AR 1 DBt il B 114 2
HIRA PSR, itk s KK 3 alfn, R IR
RO A 0 2 6 A 2R F1 B 5 R 28 4 3L 43 90
66.17 F174.17 °C ,FRWE{E 435 N 151.78 #197.12 )/ g,
T 19 TH s 1 B 28 VR AL B, 2 FURF i 14 R 1k
S35 A0 BE 0 PRI 2 IR B 11 4 T8 7
T

RS FRBELEMEZERMAERDT, AH KT

Table 5 Changes of T,, AH of sesame meal

protein before and after steam explosion

B i S A T,/C AH/(J-g™")
AR 66.17 115.78
ZEVR IR 74.17 97.12

4F — AR
MRS
5l

|

i mw
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i HEC

3 ZIRR AL B 2R 1 DSC RIS e
Fig.3  Effect of steam explosion on DSC of
sesame meal protein
Xt 4 J3 B nl A S AR b BRI 20 2 A
B B 5 — R H B BeAfE 30 ~ 100 °C, EZRAE M K
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SMABR BT SR 4 48 T B BeAE 200 ~ 500 °C, A g 2
TR S8 S—S . 0—N,0—0 HWr 24, i ff & 4
WA, 5 R PR A B T RE M L R A B R
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Fig. 4 Effect of steam explosion on thermal

weight of sesame meal protein
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) R ET R T, R, AT OE e A O S L
W8 20 D' 1 P61 ke 4 B 2 JRROREY 2 10 96 v 4 s I 14 AT 1Y
FEEE .l H7E 420 ~440 nm [5G IEK AT ROR B R
WAL= W ITE B . IR S B, M H AR VR RE
At , ZE VRN AL RS I 9GRS [, T BB TE R iR
o R R &P A s 1 T Sy e B T 22 9 ) I
] A (84 B e 783X Al 5 2 A A T 45 R A — B
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Fig.5 Effect of steam explosion on protein fluorescence

of sesame meal
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Table 6 Effect of steam explosion on functional

properties of sesame meal protein

FE
I RE P i — —
” oK R IR
VR % 52.48 +0.26" 69.19 0. 14°
AL E/ % 42.33 +1.04" 56.67 +1.50°
AT MR T/ % 33.07 £0.90° 50 +1.45"
Wt/ (g - g7 ") 6.26 £0.08" 8.34 +0.04"
Ak 0.100 £0.002" 0.128 £0.001°
AL 2 P/ min 25.16 0. 16" 34.59 +0.27"

N3 6 Frow , 280 2O Ak BRI 2 RROR 3 1R
Pk BRI AR E PR 3 R TR VO o R IR R
A E VE I 03 T R TR VOB AR P, 2RO R
F1 735 B0 JE T 5 BOBOR B 22 19 187 7K X I 22 85 1Ok &=
SR S Kt A W] T VR e R K P A, R AL
A TSI S K d A 58 T PORR i 2 ROR 2 1 A
AR AL o AR R 1 TR R R M RO Y AR
PE A SRR, >4 8 T AR LB R IR 2 3 i 0 B
JEE AT 8 960 A 28 B8 o e

TERZ & fh AR R b A B AR e S
i & 9 AR R P i I e A A g K PR AR Tl it 3k 6
AR AR EE AR VO AE b, 28 70 B A0 315 2RO 3R
FRl A T4 & o X R R R K P R TR
DN RE AT, POk AL BRS 3E R dh K AR AR 3R H
GLK PRSI, Ak R T Z R RS E A RS,
AR T

&I RAE S 2 T R FOA G A R Y
EE AN A ) O VAN N € SR K 1A N L 4=
TSR E AR TR, PO S 2RO R A A
P, 3 R S OSSR TT A P Y o2 e 245 4 1
WA, #8328 7 1) oK 7 & BTy 1 45 A B AL, 3 R
ooty 2 ) 0 o EL A B WA R T A TR, AT 3 5 L 7k
Mo M2 R 1 45 I T, PR S 2 RO
W KA T RPLPES N, (AT 8 FAE il E 2K SR A
Z e 2 W) SR AT SR AR K BT A I R
LA O A 7K AR SR THT ) 9 A 1 S, o S T 9 A 4 0, L
T PR B 2 o T B 2 R AR A 2 Y 2R
TR VAT B i 1O A T S T 5K T ARG, B T O Y g
1R AT A 57 3 -7 5 T R R P o

3 %

A SCHEFE T 7% 1R B T AL B0 2 JRRORA 2 F1 25 4
FOTREAE 1R B9 52 W), 5 7 B 35 2 0ROR 2 1 Y 2
it SRR W], 2 VORI B, 2R E B R

R E

SRR BT K PR G, S R AR, R R R
AH B REAR, 38 FURE S AR 15 B0 J0 1 5 4 1 B £ A1 45
P FRAE /R, POk Ja A I RE b e T U B BT
B-HE AR O LI A ity 55 B B, - MR D, RROR 2R
FUI R EE M BRI R0 A7 e s R e 22 R 3
B 0P B S5 K 5 D0 5 45 2R e B2 O fe E T
SRR il ) S PR B 5 28 VU N T 2RO 2
AR IR K P T R A FL AR PERE . I, 2%
TR FT AR g — Tl o (5 150 R o 3038 2 JfRORA 2 1 1 2
REAE IR, I O e 1 9 8 1 i B T 8 ™l
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Effect of steam explosion pretreatment on the structure and functional

properties of sesame meal protein

WU Tiantian', YI Junpeng'*, DONG Jingyin', LI Xin®

1(School of Food and Bioengineering, Henan University of Science and Technology, Luoyang 471000, China)

2 (School of Chemical and Pharmaceutical, Henan University of Science and Technology, Luoyang 471000, China)

ABSTRACT To explore the effect of steam explosion pretreatment on sesame meal protein, the protein was extracted by alkali solubili-

zation and acid precipitation, and its structure and functional properties were analyzed. Results showed that after steam explosion treat-

ment, the microstructure of the sesame meal protein changed, and the lightness and amino acid content of the sesame meal protein de-

creased while the solubility and hydrophobicity of protein increased. The oil holding, foaming, and emulsifying properties of the treated

protein were higher than that of the untreated protein. Both differential scanning calorimeter and thermogravimetric analyzer analysis re-

vealed that after steam explosion treatment, the thermal stability of protein was improved. Moreover, the FTIR spectrum showed a small

change in the secondary structure of protein after steam explosion treatment with an increase in the B-sheet content. Protein glycosylation

analysis indicated that the Maillard reaction had been activated during the steam explosion. These observations suggest that steam explo-

sion could improve the functional properties of sesame meal protein.
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