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Abstract: Two kinds of heat-treated fresh wheat were used as raw materials, the proteins were extracted by alkaline extraction and acid
precipitation in this paper, and their structure and functional properties were determined. At the same time, the functional characteristics of fresh
wheat protein with different processing methods were comprehensively evaluated by mean of principal component analysis. The results showed
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that the subunit band with a molecular weight of 21.2 ku gradually disappeared in the cooked fresh wheat protein, while the same subunit band

Modern Food Science and Technology 2021, Vol.37, No.7

gradually appeared in the fried fresh wheat protein; the water holding capacity of the two kinds of heat-treated fresh wheat protein continuously
increased with the extension of heat treatment time, whereas the changes of oil retention, emulsification, foaming, and solubility for the two
kinds of heat-treated fresh wheat protein showed a trend of first increasing and then decreasing, the corresponding maximum values were 4.23
g/g, 4.30 m%/g, 44.67%, and 30.31%, respectively; the changes of emulsion stability showed opposite trend. According to the results of the
principal component analysis of functional characteristics, the highest comprehensive scores of cooked and fried fresh wheat protein were
29.43% and 14.08%, respectively. It was concluded that the functional characteristics of cooked fresh wheat protein were better than those of
fried fresh wheat protein. Moreover, the functional characteristics of fresh wheat protein were best at cooked time of 15 min. In a word, the
functional properties of cooked fresh wheat protein were better than those of fried fresh wheat protein, which was suitable for the processing of
fresh wheat. Furthermore, a certain theoretical basis was provided for the thermal processing of fresh wheat raw materials.
Key words: fresh wheat protein; different processing methods; subunits; functional properties; principal component analysis
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X4 2 2.12 30.30 76.95
3 1.61 23.03 99.98

HHE 1 AIEE 2 AT %n, Z&fin 0720 PC1 DTk
N 46.56%. {E134r F1 gRiaalrh, FRlitE (x2) %
HioKs PC2 ITTRRZEN 34.37%, 1E434r F2 IRIiE
L, R D, B 7)) R2EEK; PC3
ITTRREEA 19.06%, 1E435 F3 [k, ULk
(x3), AR ENE (x4) REUR K. % LFTER, FK
PE. FRmME. FUArE. IR HERA AR AT E A
il 7 /N L D RERR I £R A Fabr
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Table 2 Eigenvectors of principal components

nT HAER) &
}7]‘7& it PCI  PC2  PC3
FHRME (x1) 0202 0580 0212
ok (x2) 0.544 -0.035 -0.155
FUHE (x3) 0.340 -0.024 0.683

#H FULABEM (x4) 0402 -0.025 0.594
FIAME (x5) 0413  -0352 0330
ABAETME (x6) 0430 0405 -0.022
R (x7) 0.174  0.611  0.047

FA (x1) 0.305 -0.152  0.633

FHmk (x2) 0322 0547 -0.127

AL (x3) 20457 0305 0274

Wl FUisEt (x4) 0551 -0.020 -0.071
A (x5) 0.140 0335  0.658
ABAETME (x6)  -0417 0451  -0.006
AR (x7) 0312 0519 -0.264

XPF R T M &, PClL MIsTk %N
46.65%, TEf37r F4 Wik, Fbie!tt
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EAH, RRPE (20, W 7D R2EEK PC3
TTERE N 23.03%, TE1977 F6 HIRiart, it

(x5), FRkME (x1D) REEK. 25 Bk, FKPE,
Frhte. FUREErE. I ERE R AR
T /N B E )RR 2R B 4R R -
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TE AR 10 07 20 AN [ Ak BRI 8] 2 HL
& F A G LR G B OINE 3 Fis, 45619
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F120 min B/ B D REARFIE 2R 6459 40 il
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AR eE (14.08), IEBAZEISHIZAE T H] 20
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Table 3 Evaluation score of functional characteristic

& RAER

AL, AILEE]/min
ERS 1444 (F1)

EmH 25 (F2)

EmA 334 (F3) %4435 (F)

5 23.99 1.40 2431 16.29

10 33.58 21.40 21.76 27.14
Al

15 36.01 22.39 26.06 29.43

20 21.50 11.19 25.85 18.79

5 4.68 28.82 -21.93 5.87

10 7.48 30.93 -28.15 6.38
K4l

15 11.24 43.97 -21.89 13.52

20 15.77 37.31 -19.89 14.08

2.6 SDS-PAGE 7 #f

FERD AN H P R E I T 07 30 AR
I [ FO i £ /N A2 R 1 F Rk R R T 8 s B8 o
A5 9 v, oo s vk NEEE /N RAMAT, B
6 MER/NEEANIEEN, 238 10430 ku,
90.40 ku. 37.60 ku. 26.80ku. 21.20 ku. 14.70 ku.

ku M 1 2 3 4 5 6 7 8 9

97.4 :

66.2

43.0

22.0

14.4

& 8 khflFnEHIFEMIN AR TR /N EE B SDS-PAGE B
KEE
Fig.8 SDS-PAGE electrophoretogram of fresh wheat protein
under two processing methods of frying and cooking
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X04] 10 min; 3 FkiE: K] 15 min; 4 kil k4| 20 min; 5
vkil: HALE Omin; 6 FkiE: AH| Smin; 7 ¥kiE: AH| 10 min;
8 vkif: A% 15min; 9 7ki: | 20 min.
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