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Fig.1 The extraction process of adlay seed

protein fractions
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Fig.2 Effect of extrusion on the particle size distribution of adlay seed protein fractions
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Fig.3 Effect of extrusion on the microstructure of adlay seed protein fractions
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Table 1 Effect of extrusion on the secondary structure of adlay seed protein fractions
Ea AR a—3F % /% B- &% B4 1% BB AT &% T AL B 1%
FrEA FEE 12.83 + 1.02° 46.48 + 1.70° 22.30 +4.36° 5.07 = 1.11* 14.40 + 1.99¢
HREEFEE 15.95 +0.34" 42.42 + 0.44° 19.93 + 0.07° 4.40 +0.02° 17.28 + 0.08"
TR RE G 16.13 +0.01" 40.33 + 0.00¢ 22.58 + 0.00¢ 4.61 £0.02° 16.36 £ 0.01°
F IR HR &G 21.23 £ 0.06° 43.58 £0.21™ 1143 £0.17> 5.60 +0.16° 18.17 £ 0.08"
FEAMBER G 22.16 £ 0.01° 43.26 + 0.00™ 10.97 + 0.00 5.58 +0.01* 22.16 + 0.00
HREERERG 12.95 + 0.68° 37.50 £ 0.53¢ 26.72 + 4.40¢ 435+ 1.10¢ 18.47 +4.33
Fr R 5% 8 14.26 + 1.31™ 4422 £2.12" 21.40 +5.52" 3.81 +£0.28* 16.31 + 1.80°
FrEG 5% E 12.85 £ 0.26° 41.10 £ 0.37¢ 27.96 + 0.99¢ 441 144 13.69 + 0.56"
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Fig.6 Effect of extrusion on the tertiary structure

of adlay seed protein fractions
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Table 2 Effect of extrusion on the functional

properties of adlay seed protein fractions

KRS HFHR/g ! b/ g
HFEWNEES 4.69 +0.01° 4.92 +0.02¢
HEEFHEG 8.17 +0.12% 9.85 +0.04
FEMHED 3.00 + 0.00 3.94 + 0.02°
HEGHRER 9.55 +0.02 8.77  0.00*

FENBEFS 3.71 +0.02¢ 5.35+0.01¢
HEBEBEFS 3.57 +0.02¢ 4.47 +0.05
FEWSED 1.50 + 0.02" 4.13 +0.02
FEGSEE 7.34+0.01" 6.89 + 0.05"

TE < [ 80 o AN [ 7 B bR 3R K R 1200 B S RE VR B A A 2
%5 (P<0.05),

2) EOKEE A HAT B ah R M BF
JEJE R A AR W miE T =S =%
SER I B ARE , B  EOKTE R BRE A
5540 28 0 0 43 A 34 H s 43 IO 1 IR 5
WA B HA S EV R TR (P<0.05), #F
FEEKRE AR R R BA T o182 0E S B-
Pr S 45K 10) B TC T 0 BT A 5 0 G it 45 4
A5 BEJR BRI EA BREA SR E AR KK
) AT N A S P et ) M N R Y N T
B SR A REIIE K= TTTFEH .

3)HEAL RS 4 Fh AR (A 5 DRt R AR
MU B R EORIE A R A S A R K
PES> W 75 74.20% ,218.33% 5 389.33% ; £ i M
I3RS 100.20% ,122.59% 5 66.83% ., %5
oK W Vs AR R R K M S e v T 3 R A (P >
0.05),

& % x #
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Effect of Extrusion Treatment on the Structural and Functional Properties
of the Adlay Seed Protein Fractions

Wang Jiarong', Ou Caizhi'?, Wu Yue', Ding Yangyue', Zhang Gaopeng', Cheng Jianjun"
(! College of Food Science, Northeast Agricultural University, Harbin 150030
2Jiangsu Daisy Food for Special Medical Purpose Co., LTD, Nantong 226133, Jiangsu)

Abstract Adlay seed (Coix lacrymajobi 1.) is the mature seed kernel of adlay, a gramineous plant, with a protein
content of 12.2% to 16.7%, rich in glutamine, leucine and proline, and easily absorbed by the body. Despite its nutri-
tional balance and healing properties, adlay seed remains an underutilized grain due to its difficult—to—cook characteris-
tics. Extrusion technology integrates mixing, stirring, crushing, heating, sterilization, puffing and forming into one, re-
sulting in a product with not only a higher degree of pasting but also a short production cycle and low cost, which fa-
cilitates the consumption of adlay seed and indirectly promotes the economic growth of the adlay seed consumption in-
dustry. Some studies have shown that changes in the secondary, tertiary and quaternary structure of proteins depend on
high temp-induced cross-link aggregation and high shear—induced mechanical unfolding, so extrusion treatments could
have an impact on the structure and properties of proteins. For example, extrusion treatment could induce partial break-
age of the hydrogen and disulfide bonds between protein molecules, causing denaturation of proteins, which in turn has
an impact on solubility, emulsification and digestibility of proteins, providing new ideas for obtaining a wide range of
adlay seed protein products. However, most of the research on the extrusion processing of adlay seed has focused on the
effect of extrusion treatment on the starch properties of different varieties of adlay seed, while the extrusion processing of

adlay seed protein is less. In addition, in order to enrich and develop the research system of adlay seed protein modifi-
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cation, it is necessary to further explore the influence of extrusion treatment on the structure and properties of adlay seed
protein components. Therefore, in this study, defatted adlay seed powder was used as the raw material for extrusion and
the Osborne classification method was used to separate and extract albumin, globulin, prolamin and glutenin to investi-
gate the effects of extrusion treatment on the structural and functional properties of the four protein fractions. The results
showed that the particle size of all four protein fractions decreased significantly after extrusion, and the particle size
curves of globulin, prolamin and glutenin showed a multi-peaked distribution. After extrusion, the free sulfhydryl content
of the albumin, globulin and glutenin decreased by 72.37%, 40.64% and 51.71%, respectively. And the maximum fluo-
rescence absorption wavelength of these protein fractions was blue—shifted, and the subunit types and molecular weight
were also significantly reduced, but there was no significant change in the prolamin. With the exception of globulin, the
content of ordered structures, i.e., a—helix and B-sheet, in the secondary structure of all three protein fractions was sig-
nificantly reduced after extrusion (P<0.05). The water— and oil-holding properties of the albumin, globulin and glutenin
were significantly increased (P < 0.05). In conclusion, the structural properties of albumin, globulin and glutenin were
significantly changed after extrusion, but the prolamin had higher structural stability and resistance to thermal shear. The
results could provide theoretical support for the industrial preparation of adlay seed protein fractions and their application
in a variety of food formulations.

Keywords adlay seed protein; extrusion treatment; structure; functional properties



