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Abstract: To investigate the effect of frying on the protein structure and properties of highland barley, the
proteins extracted from highland barley before and after frying were analyzed using SDS-PAGE
electrophoresis, Fourier transform infrared spectroscopy, ultraviolet spectroscopy, endogenous fluorescence
spectroscopy, X-ray diffraction, chemical bonding, microstructure and rheological property analyses. The
results suggested that some subunits of proteins in the fried highland barley were degraded to the small-
molecular-weight polypeptides or oligopeptides. In the secondary structure, the a-helix structure contents
increased by 2.41% and 2.26%, respectively, whereas the f-folded structure contents decreased by 1.74%
and 3.55%, respectively, and the random coil content showed little change. The absorbance strength of
ultraviolet absorption spectrum was enhanced, the fluorescence intensity of endogenous fluorescence
spectrum decreased, and the maximum emission wavelength was red shifted. After frying, the protein free
sulfhydryl group and disulfide bond in both black and white highland barley were significantly changed (P <
0.05), which increased by 0.04 pumol/g, 0.43 pmol/g, 0.23 pmol/g and 0.31 pmol/g, respectively. As
discovered from microstructure analysis, the protein surface of the fried highland barley was rougher, more
uneven and the molecules were more closely connected. The trends of G' and G" values of the protein
solution were consistent before and after frying; besides, with the increase in angular frequency, the tan &
value was gradually greater than 1, and the internal microstructure of the protein solution changes at high
angular frequency, which may resulted in phase transition and exhibit good viscosity. In summary, frying can
change the protein structure of highland barley, and partially alter the properties.

Key words: highland barley; stir-frying; protein structure; properties
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Notes: Al and Bl are protein samples from black highland
barley and white highland barley before frying; A2 and B2 are
protein samples from black barley and white barley after stir-
frying, same as below.
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Fig.1 SDS-PAGE analysis of protein samples from different

sources
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Table 1 Protein secondary structure content of samples from

different sources
%

R = a-BE B-5e 0 JCAILI
Al 37.70£0.41"  28.84+2.50°  19.66+2.68"  13.80+0.39"
A2 35.96+2.10™  31.25£0.70°  20.04+1.38"  12.75+0.05°
Bl 38.59+1.43"  29.67+1.26"  17.24+0.67°  14.51+0.50"
B2 35.04+1.13°  31.93+0.05*  20.00+1.30"  13.03+0.16°

TE R BAE - FR Epr v 22 , [F)— 51 PR R) P R ROR B35
P25 (P<0.05), R,

Notes: The values in the table are mean + standard deviation.
Different letters in the same column indicate significant differences

(P<0.05), same as below.
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Fig.2 UV spectra of protein samples from different sources
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Fig.3 Endogenous fluorescence spectra of proteins from different

sources

2.5 KhEIERPEARX-SEITHIE M
XRD GG L WY | 06 T8 RN 2, e i) o B 55
FRAE, X Al AR A = 2 W 45 25 A AR AT AFRAE, JF
XTYIEIEA TSR, 4T, KbIET, HRR AT A
SR T, 3 BITE 10° M 20° A4, 26=10°
HK TS HEPN A A S E AR UK G
nfAR 1O 20=20" Ry LAY (Y B T2 S 0T b
HilJ5, 7E20=10°4b M4 fg s EEwU N, T 22,
A g A2 0 ) ol 5 R b ) B B T B K

y
/
/
/
/
/
4
/
/

2500 \///‘\M
~2000

3

]

Sis {
150

=y

1000
'

® 500

L L L L
5 10 15 30 35

20 25
200)
B4 TESRIEREREARX-SRITHEE
Fig.4 Protein X-ray diffraction patterns of samples from

different sources
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0.05), FIREREH TG P& A 5AETER
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RO AL S B Y teAh, Kb AR
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Table 2 Protein sulfhydryl and disulfide bond content of samples

from different sources

umol/g
R BEAES R EEsES R eSS
Al 0.62+0.02° 0.37+0.01° 0.13+0.01°
A2 1.17£0.11° 0.44+0.01° 0.36:0.05°
Bl 0.57+0.06° 0.33+0.02° 0.12+0.02°
B2 1.610.22° 0.76£0.07* 0.43+0.08°
2.7 KhEIRTE R E B R SR 0T

HIIE S AR, bR, 7 RR R AR A
Wi, BRI NV Z/NBRL, > TR, AT
SRR MY, TR TR R B T S A Uy
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Fig.5 Protein microstructure of samples from different sources
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Fig.6 Rheological properties curves of protein samples from different sources
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