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Abstract: To modify highland barley protein by low temperature plasma technology, and to explore the effects of different
treatment conditions on the structural and functional properties of highland barley protein. Scanning electron microscopy
(SEM) was used to observe changes in the microstructure of highland barley protein. Sodium dodecyl sulfate-
polyacrylamide gel electrophoresis (SDS-PAGE) was employed to study changes in its primary structure. Fourier-transform
infrared spectroscopy and fluorescence spectroscopy were utilized to analyze changes in its secondary and tertiary
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structures. Additionally, the impact of cold plasma on the basic functional properties of barley protein was analyzed. The

results showed that with the increased treatment time, the surface morphology of the samples was disrupted, resulting in

increased pore size and quantity. The primary structure of the protein remained unchanged after cold plasma treatment,

while the f-sheet content in the secondary structure significantly increased (P<0.05), and the o-helix and random coil

content significantly decreased (P<0.05). Moreover, the tertiary structure analysis revealed a significant increase in

hydrophobicity (P<0.05) and a decrease in fluorescence intensity. Compared to untreated samples, after 40 min of cold

plasma treatment, the solubility, water-holding capacity, emulsifying properties, and foaming properties of highland barley

protein reached optimal levels. In conclusion, cold plasma treatment would improve the functional properties of highland

barley protein by modifying its structural characteristics, offering important guidance for the utilization of highland barley

protein and barley resources.
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Fig.1 Effects of cold plasma treatment on the microstructure of highland barley protein (20 pm)



45k 22l

XU, A5 ARIERAT T IR BAR TR E 45 H KT Re R B R -85 -

240

* o MM U o D)

1 -

11

Marker TO TI T2 T3 T4 Marker TO TI

it J5UR AR id 5

100

80

60

B (%)

40 +

20 r

0 ‘ . . . . . ,
4000 3500 3000 2500 2000 1500 1000 500
WAL (em™)

T3 T4

P2 ARl A T AR B T BREE 1 — 2R — A A R
Fig.2 Effects of cold plasma treatment on the primary and secondary structure of highland barley protein
TE: A RLIKIETHE; B.ALAMEHE A

BUs, & A B RS e A e T R AL B AR A
BT AT BB K 1 S A, 45 B A kb 2
BERHBURIT, AMBEIN T p-IrEm &t o-IR
RN BRI AR S5 () SR AR B AR R, AR A5
TARKLEBREEAR T a-BRELEAY, W T Uk, (i 5T
O TR HAT S, DT PR A ORI, X sedsh
RERW], S B AR FEHOAR T R Y i,
I o-BRBER GRG0 p-Ir &, Tl
HRST IO P A AN A RS

F 1 RIS B AL BN T RRAE 1 R 5
Table 1 Effects of cold plasma treatment on the secondary
structure of highland barley protein

AERRE] AT (%) a-BEE(%)  BEEA (%) R (%)

TO 36.67£1.09°  18.31£0.42" 30.26+0.63" 14.77+0.42°
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T3 41.97+0.28" 15.87+0.75" 28.60+0.39° 13.18+0.57¢
T4 42.33+£0.34" 14.32+0.46° 29.39+0.33" 13.26+1.22°
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Fig.4 Effects of cold plasma treatment on the free sulthydryl
content of highland barley protein
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Table 2 Effects of cold plasma treatment on solubility and
water holding capacity of highland barley protein

posiliny[a| WA (%) FKPE(g/g)
TO 6.25+0.30° 2.47+0.03¢
Tl 6.74+0.22¢ 2.52+0.01¢
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T3 10.250.08" 2.7240.05°
T4 10.97+0.10° 2.84+0.04°
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Fig.5 Effects of cold plasma treatment on the emulsification
properties of highland barley protein

FLAGAR P RO $2 = T BB B T AR P A T
Rl IR 55 B8 AR AL B 7= A2 1) ROS FIT RNS AN W%
8 BT, R R AR T NI AE B K MR AT (18] 3A)
RIS, Wohn T & S S g A eE 7T [RIT, 7
iR B I (5 2) (88 P T e FLAk e B v BB A o
HE A K-t A, M TGP, Wang 25
WFFE R BAE 30 s IH AR 55 25 AL, CPI



%455 5 221

XUACEE , 4 RIRAE TR B RRE 450 S DI RERR PRI 2R - 87 -

PFLAE P L AR S AR B T ARG 1A
2.8 REFEFAHLIEXSRER TS
A4 FRFNA B ) TR (A AR M A AR R
TS 3. SXTRRLHAR L, {RRIR 5 B TR0 B i 25 42
= T RRER A R A TR R M, LR 2 Ab ER
FsF 10 Féy 484 01 T B84 1111 ( P<0.05) o UL DN 30.42%+
0.72% 3| 43.75+1.25%( P<0.05) ; ¥ 7K Fa 5
N 60.28%+2.10%35: 5 1] 74.77%+3.35%(P<0.05) .
Acharjee 5P 4533 T AHE] YWFIESE R, 76 230 V.,
15 min B2 B FUARAC TR, B S 8 1 R TR ER
EPESTHIRE T 57.28% Fl 6.06%., [ 2.3 Fl 2.4 45
SRATN, S5 B FIARALFE 7 A= ) ROS FlT RNS, {85
5 R A SERRIGE R, T R R NG B 2544,
TEAS S -/K AT B A b = AR vRE Y iedh, S TTEL
ZRPE A IAT LA 3 388 A - 7K SR P4 A o R B e
HIRE T 7= A R P 2 o)

3 RIS B UARKE B T R AR R AR S
Table 3  Effects of cold plasma treatment on the foaming
properties of highland barley protein

b B A] EHLPE (%) TIRERETE (%)
TO 30.42+0.72° 60.28+2.10¢
Tl 32.71£1.58" 63.77+3.66™
T2 35.00+1.08° 65.83+2.38™
T3 42.71+1.80° 66.69+2.08"
T4 43.75+1.25 74.7743.35°
3 45
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