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Abstract: The differences in the subunit compositions of gliadin and glutenin extracted from three kinds of enzyme-modified corn flours
and untreated corn flour were compared by sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE), and the molecular weights
of the subunits were analyzed. Changes in the secondary structure of glutenin during enzymatic modification were determined by Fourier
transform infrared (FT-IR) spectroscopy. The results showed that enzymatic modification had a relatively large influence on glutenin structure
and a relatively small influence on gliadin. Treatment combining o-amylase and alkaline protease had a synergistic effect, promoting the
hydrolysis of corn gluten, and a large number of low molecular weight subunits were produced. The structure of the corn glutenin modified by
individual enzymes was more disordered than that of the untreated sample, but the combined enzyme treatment produced the highest percentage
of a-helices and the structure tended to be stable. The above results showed that the change in the glutenin structure might be an important factor
for the improvement of corn dough-forming properties. This study revealed some of the mechanisms underlying the enzymatic modification of
corn flour, and provided a scientific basis for the modification of corn dough and product development.
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Fig.1 SDS-PAGE pattern of corn flour proteins after different
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Table 1 Molecular weight and percentage of glutenin subunit for corn flours after different treatments

i P A BRI FaEE B A B
SFEku  BHH% aFEku  BHHY% SFEku - BIHY% SFEke  BHW%
1 85.41 5.75 86.05 2.64 - - - -
2 66.74 6.10 64.05 7.97 65.50 7.62 65.50 7.51
3 56.41 1.25 - - - -
4 45.58 24.81 46.79 35.74 48.57 11.70 46.27 5.29
5 35.49 0.50 36.29 2.47 - - - -
6 30.67 0.28 30.79 0.93 33.55 943 32.56 6.13
7 23.97 3.56 2433 2.95 24.51 7.04 - -
8 19.30 5.61 19.52 5.3 20.12 24.58 20.49 15.32
9 16.56 9.43 16.37 1.61 - - - -
10 13.13 14.07 13.73 10.96 14.58 433 14.10 1.19
11 10.53 28.63 10.57 29.42 10.68 34.72 10.57 64.56
xR 2 MMM EAEEAERTES FEMBE ST
Table 2 Molecular weight and percentage of gliadin subunit in enzyme-modified corn flour
Th AaLE A BT ol U BB
ST 2k BAW% ST 2k  BAW% SFEhka  BAY% ST 2k BAY%
1 48.21 3.81 47.85 5.39 47.85 2.99 48.76 343
2 2041 19.46 20.49 17.29 20.72 17.91 20.49 17.17
3 12.05 64.72 14.10 66.37 12.51 64.06 14.47 65.27
4 9.96 12.01 10.00 10.40 10.19 15.04 10.38 14.13

HE 1, AR EOILA 1A%, 1
IYARTEEA 85 ku~10 ku. ZJERBRALTE 5 1 K25 2
HILA 10 Nk, RN EA 86.05 ku~10.57
ku, Hrr, 56 ku PHIESEATI R, 46.79 ku 2k B B
TR, FEIAE35%, mTORAERES . SRR
PEFES R ILE 8 MK, T ESAMIEHEN 65.50
ku~10.68 ku, H, 85ku. 56 ku. 36 ku 5 16 ku ff
IR, BAL TR ILE . EaBlt
Fean, v —meb, H 6 Mk, o r

AT 65.50 ku~10.57 ku, H:H 85ku. 56 ku.
40 ku. 36 ku. 24 ku 5 16 ku BT 2790 4%, % 13.13
ku 2571 A, AR5 B2k T LU E R RE . H 10.57 ku
FLEIAR] T 64%. R 2 51, FOKEAEOLA 4
AN, D FESAEEN 9 ku~-48 ku. JEREEAE
FI BRI FOK BRI & 0 TR K, 77 48
ku BT THEER 7K AR, (R IHRERS, HA& AL
HARRABKRAZ.

FRgE R BRI R AR T " R

237



MK EmBHL

Modern Food Science and Technology

2016, Vol.32, No.11

B, ENDINE, B RKIERALRE 7 AR Bs K PE 2k
BRI, T IORA R 1 SRR a2
MZESE, FBUKBRRANA . JemiEKiE T 5458
MEEE R, 157758 46 ku TR AE
FSEHUN B 5 SUem i, RIDNFAFHLEE . &
FIBT TR SR A K AR 22, /N TR AR
Wi, HEmgrEd e, el et R AR
IKAEER], R TR S ERE . B, TR0
tEREcte SPID I S S i SR S LS A A L SN

22 FERAEHFTIR 424547

22.1 ERRLIEs B RBE A LN EEG TR

B2 23 B ARANFERE . VEMERAC IR R
B b BRARE 5 DL R S R B AR R E 1 FT-IR B
Wy 3 FORMFE FT-IR B3 4000~990 cm™ 1457
B AN LR IR AU

a 100
80 |
= 0t |
5 . 1078.70
i 40k 2928.14 1239.7
%) 1028.03
1538.52 1155.40
20k 1651.99
1453.59

4?000 3500 3000 2500 2000 1500 1000

WL/ em?!

b 100f

80
S 60f
j*_’i 5|41|.79
‘ﬁ,ﬂ) 40 + | | 1455.94

2926.28 1654.41 1242.9
20 -
1024.06

4?000 3500 3000 2500 2000 1500 1000

WHL/ em!
C 100
80
S 60}
5l
w40 2926.77
20 - 3396.89 1652.96 ’
0 2428 024.95
1153.98

4?000 3500 3000 2500 2000 1500 1000
W/ em!

238

d 100

80 -

60 |

1540.96

B %

40t

1652.33

2925.99

1456.36 ‘

1243.83
1078.60
1154.23
1024.70

A?OOO 35]00 30b0 25b0 2ob0 1500 1000
WAL / em?!
El 2 TERIEEARMAER FTIR EiE
Fig.2 FTIR spectra of corn flour glutenin after different

20} I

3397.06

treatments

E: a, AEERNSEE FTIR B b, hBes
EABHSEE FTIR B ¢, ZO8IEERNSEE FTIR
Aig; d, 2ABBH I AHAEZE FTIR B,

M 2 g A TR, 7E 3600~3300 cm™ 4k
A B R R, IR U ORI S 4 S O-H
ZEHRSIRIL, AR EEERA G, SEITER
TGRSR R AR 30 ). 3401 em™ AR
(RFAEIR SOV, Bt B R B BRI P N-H BRI (e 4
50, 2 N-H #5584 &5, Frlshr .,
RACFRF KN, OH (LI A: T 3310.93 cm™,
T3 Bt A EE ) T Kk b T 3397 em™ BT, {H =k
O AL R R 22 S RN, X T AR T KR
LRSS DAl PRI [ NERs S R g LU L L
BURAMGBEAL, e R R AR A A 3 5 3 A S
WiZd, (HCQPEACHE AT edlk T N-H 4R, KM
BB 1) B AR

SXof U AU T IS KA B A 0 A NSO S T AR
1600~1700 cm™ . 1530~1550 cm™ F11200~1300 cm’
B3 447 HH BAUAFL I () 2 AR A R e, (LS P 72 S
K, HH ARG AR AR, AR AR
KA R B o X AT REAE HH TR SRR AL FR A it
THREAKME, BT EEZMy TR, FECN
RS A C=OM IR K A= ARk, Sk
i, MYRIREhEAF YT, WRSIEE EERE

1160~990 cm™ B 2 3 43 RO 17 /2 B8 1 7R
RFIER . EEARE T EARMC-CH AR, B
JEIVAHE . C-O-HZ MiIREN. C-O-CASX R4k 5h 45
UONTT IR AP T KA B A L DX I Y R AR 0 55, 1T
A M A 5 1 RS B 1 HE B e, LB S
DRI S 7 SRR AN 26 5 X Tt B RO e AR 3 5
& T EM SR AT ISR, TRkt
HERR T FoKUEM 5 R A R4 & RRE S A S 2,
TR A A A S DU R B A ), 3 Bl T VR AU 5 P 11



DR EmRH Modern Food Science and Technology

2016, Vol.32, No.11

A
7R 3 IHMEIEFHELE AR A SRR UR
Table 3 Characteristic peaks of infrared spectra and absorption wavenumber of the samples
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3600~3300 BRAAH-OH 9454k 3h; 3401 cm'N-H M4 4.3 3310.93 3397.63 3396.89 3397.06
2929 -CH, 45 4k5) 2928.14 2926.28 2926.77 2925.99
1650 BT (H-O-H B Wdkshfm kgt F 49 C=0 145 353h ) 1651.99 1654.41 1652.96 1652.33
1540 BRIl (N-H 5 Wik3) ) 1538.52 1541.79 1540.90 1540.66
1450 -CH-E whiksh; Ak4Ed N-H 44 43h 1453.59 1455.94 1455.79 1456.36
1241 BRAEII A N-H 42, C-N 4269 THLN| 42 2% 1237.79 1242.98 1242.99 1243.83
1154 C-C B Rk 1155.40 1154.12 1153.98 1154.23
C-O-H % ¥#k#h; BEIVA C-N 4330 K N-H 1945
1081 1078.70 1078.86 1078.99 1078.60
]
1024 C-O-C Rt #ffh 45 4k 3h 1028.03 1024.06 1024.95 1024.70
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Table 4* Amide I band fitting results for untreated corn flour
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Table 4° Amide I band fitting results for corn flour glutenin

treated with a combination of a-amylase and alkaline protease

glutenin
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Table 4” Amide I band fitting results for a-amylase-modified

corn flour glutenin
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Table 4° Amide I band fitting results for alkaline

protease-modified corn flour glutenin
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