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Structural characteristics of millet glutenin and gliadin
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Abstract: Millet glutenin and gliadin was obtained by alkali extraction
and acid precipitation and millet gliadin was distracted by ethanol.
Then their structural characteristics were analyzed. SDS-PAGE elec-
trophoresis results showed that the molecular weight of the millet
gliadin was small, while millet glutenin was distributed from high
molecular weight to low molecular weight. Furthermore, the XRD a-
nalysis showed that both the two kinds of proteins were amorphous
structures. The secondary structure was measured by circular dichro-
ism. Millet gliadin belonged to all alpha structure, and its order was
better than that of millet alkali soluble protein. Moreover, by atomic
force microscopy analysis. millet gliadin was spherical and its distri-
bution was rather dispersed. In contrast, the distribution of millet
glutenin was more concentrated.
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Figure 1 SDS-PAGE profiles of millet gliadin and glutenin

2.2 BEIZ®XEST

190~240 nm 42 4M i BE iy CD B4 fE 0% W 51 H A= 1 K 4
U &S M B 45 M RRAE L B RO R o 1B
BT BT 0 N TG B 35 il S O A R A
S mk (201 0] 0, 76 190 nm b 7 75 1F W%, W) B 7£ 208,
220 nm b g, MR W Z 5 FEBE o« B 45216 nm
Qb 5110 H 185~200 nm fRAE IEUE . RIAH g S5 1
206 nm 4b 4 IE W KRG A7 AE BRI A 3 Ah 4 198 nm
Bt 3T B L 220 nm AbAT /N HAET ) IE 0 L 3 B A7 E T ML
Mg, BEEAMSE AR CD A B WK 2,8 155
WHFIE FEAT B 2 B A M R R DB L ISR 1.

o SRR p- 97 S W 2 AR A T A L g f R
TCHUI A it B B 2 2 A F AR ORR B . 3R 1 R, /N OR B
EEAT o MRS T >402%01 p-47 8 JL-T-8A  th T RS
INKEEE R R T4 o BV A T/ NKBRE R /KRS
A o BBHER B-T7 3 & AT B- 15 A1 S TORI 45 1 5 1 4K
Z, I A] WK BEE R AR TP TNKR S A .



INKRAY B X
E34EFE6H IR AR A /N R B 1 R B AR 1 45 R R AE
401 r
~ 300} |
= 30f ‘M‘M
£ 2501 " %'\! \
. 201
2% 10 1 2 22000 M WJWWW
= = r ™y
£ EEs0p | MMMM
T o E- | WW
z 100 | i
= B so
_20k
| | | | | | | ] 0 I | | | )
190 200 210 220 230 240 250 10 20 30 40 50
K PSR 11
Wavelength/nm o T\ﬁ?—lheta/(" )
LONKERREN 2 WKEEL B3 PARBREES XRDEE
B2 N AEEEGASESH CDhA A Figure 3 XRD analysis of millet gliadin
Figure 2 CD fitting diagram of millet gliadin and glutenin 3501 ‘%
300
%1 AKBRESRAEAN-REHAR ol L
Table 1 Secondary structure of millet gliadin and glutenin % g = rJ ’ﬁw J
=2 200 o ‘
BE M pPIE . pEA A S5 MIM ‘MM%
= r : i
AKBEEEBR 1025 0.0 0.0 13.9 = j “ WW’IWM
IS o toof b
IR EN 34.6 11.3 23.3 32.1 /
50 W\‘l
0 1 1 1 1 ]
2.3 X BT 7815 #7 (XRD) 10 20 30 40 50
PIAEAT I

R X S EATHBORBE TS /N K B 3 5 5 A8 5 E R
RS 2 AR LA 3.4, NI 3.4 AT LUAE 2 B H
54 Y SR W R A A S 0 b AT 2 B4y RS R
JE T E B
2.4 BEFNBRIESH(AFM)

P15 /N oK e 3 3 1 A B U R R T O S OB Y

R

Heigth/nm

Widih/pm
(a) /KRB & A 4E

JE

Heigth/nm

=
N oo
wn o=

~

o
N
w

W"d\;hlp*m
(e) ANKEERE A =48

=i

Heigth/nm

Two-theta/(° )
B4 kB%&E XRD H#

Figure 4 XRD analysis of millet glutenin
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AFM analysis of millet gladin and glutenin



AR

2018 % 6 4

8 nm; /NKA T PR K /NS 2257, BAE K &, H &Mk
Bk EA 16.4 nm, Z5RERH L NKEHEEA S
i HLRSE 3N Wi/ KRB B A KN E R, B fi 24 5L )7
5435 SDS-PAGE 434 Fl CD 43 #r 45 R —3% .
3 4

INKEEHEEAMASEAES W EFERRER, SDS
PAGE 5 58], /NREEEFE A TE 11~25 kDa f 3 ik,
17 kDa &b 3 BH &, /K S 8 E 72 & 4> F ' UK s> 7 a
BBl YA 3l H AT 60 /N R BV B R AL AR Dk AT HL
Iy F BN /NS AL F ' ALS F RN
oA s HAr FH Rl 15~17 kDa Fil 25~ 35 kDa §J# [ &

R . %XRD&H‘T KRR EEREA NS EA S N
FERIZER . A ORI E T 2 R B A L B

%@%/J\#E%F%EE?% TS5 AL T/ R A
F s B8 R TE R 7 B 0088 o A P A LLERATE .

Sk

L] #de, WD, g, & /N KRE AR
247, 2010, 25(8); 123-128.

(2] e, EaH. KA E I8 B e 7 & k). A
B S5 45% . 2010(4) : 36-38.

(3]t SELTHN, XBWEME. /INAKEE 1 Y 25 R 4 A R b I
LT, =R n T . %), 2008(12); 10-12.

[4] BRARHa. & E /N R 7=k 3R fe & Rk A L) ). RP= 1. 2
T, 2011(7): 131-133.

LS XGIF] . B 5=, /oK Z K il 4 S Hop AL T e whoe 0 ). & i
B2, 2009, 30(8); 64-67.

L6 XIGIR, & m 5, 2= A, 45, /oK 2 B /N B S 9 08 99 1F
A EAFE T, 2012, 28(1): 44-45.

L7] A, XV, PEAFEAREERA A IFFET]. 4l
R, 1989(1): 8-15.

FEHE L], o R

N S

(8] il . XUEUE, XUBL, 5. AREAMEFRHAE ] &
SRl R AR AR, 2014, 32(4) : 15-20.

Lo oo, kIE, AFHr. /MK 8 7 LLR W BT ot R [T 1. o [ he
g . 2007, 22(1): 51-55, 78.

[10] BAR R, MROWZE, %M. ARFTEMESHEAR: F&RIM] b
A0 PEEE D AL . 2009 123-136.

C1L] xUEIR, & T, RHA, S5 ANRE AR BT 2 LB ].
Tl 2009(3) : 30-31.

C12] #te, XVHRAR . XUAR, S5, 0 7 T D0 fh 8 P 6 il IO it 12 R L/ oK
BALZ) HMARA R4, 2017, 39(4) .« 477-482.
(131 ZEmRZs» ESER], X — Al R 1 32 08 Ak K B 2 (4R I

S000. Ak, 2012, 33(24): 165-169.

[14] 5RAE, T EEE. FKRE QB P EEE QRBOMEMIT L] KR
BN, 2007, 32(2): 41-45.

[15] LAEMMLI U K. Cleavage of structural proteins during the as-
sembly of the head of bacteriophage T4[]]. Nature, 1970,
277 680-685.

C16] X /NAT . XS B IR B DL 43 189 A K 2 A R0 B 5 [T .
B TR 2016, 37(13): 92-95.

[17] GUERRERO P, BEATTY E, KERRY J P, et al. Extrusion of
soy protein with gela-tin and sugars at low moisture content[ J].
Journal of Food Engineering, 2012, 110(1) . 53-59.

[18] NAIDJA A, LIU C, HUANG P M. Formation of protein-bir-
nessite complex: X-RD, FTIR, and AFM analysis[J]. Journal
of Colloid and Interface Science, 2002, 251(1): 46-56.

(191 BKMEZR . 2237 F AFM 23 H7 BE = i I He A 2R 5 W 1 1 2806
AU T ReR 4R, 2010, 44(8) . 1 019-1 024,

[20] VENKATESWARLU U, BOOPALAN K, MOHAN R, et al.
Studies on chemically modified hen egg white and gelatin com-
posites[ ] . Journal of Applied Polymer Science, 2006, 100(1) ;
318-322.

[21] SBR[/ (063 76 28 1 B
YRR, 2010, 32(4) . 77-80.

SR RT S R LT ] R IR R A

FRA

7 E & 1 (| s n ik 8

5 30 H 5 E R 24 2 ARk R A T U R
IR AR HE S AR ) TR A 4

LoHBE B-UERAG . BB O FKEF 3 i w iy i
AR I

B -¥E 3 AR g B R L 22 2k 0 0 R AR O 3 AR IR
i (Potassium Caseinate ) {4 3 F 57 A0 71 LLAE X e i i
TN AE BT BT AT & A P Al ¥ el i DU 2
Pl i I &

2. B WCFLRE G A W AE 6 RS IR Y SRR

(1) “ZL kG i 3 74 Pk 3 i 45 A T Bifidobacterium
bifidum FL 4% 5L K 19 Bacillus licheniformis™

(2) o2 05 A MR B i BB 1) 2 F X

YRR D IEAERE N

(3) B s % M E "W INS 5,
(4) WIH T “L-H 508 7 72 vk v 16 7 700 9 B0 60 75 4L
O 83 375 W B PR A X O M AR T gk e S b Y
E
3 B R B AR T
(1) 2 7 WA 53 BT £ 00 5 39 45
B DL AR R RIS
(2) B A Ry vk v W 25 L B i 2
TR A IR AR R i
(3) & Wt Ak AU 0 3% 5 56 BT 4R s A
DL E LR B2t ) 2 2018 45 7 A 30 H
(R : http://news.foodmate.net )

IR 5 ¥
it B 7 5

e Tk




