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Effect of storage conditions on protein quality of walnut kernel
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Abstract: Walnut kernel was used to research the influence of
temperature and vacuum degree on its protein structure and func-
tion properties. The results showed that the quality of walnut
kernel protein was significantly affected by factors of temperature
and vacuum, and the influence degree of these factors was valued
as; temperature > vacuum, constant temperature (35 ‘C) >
room temperature (25 ‘C) > refrigeration (4 °C). Moreover,
with the extension of storage time, the content of sulfhydryl
groups in walnut kernel protein decreased, and the content of di-
sulfide bonds and carbonyl compounds increased. The results ob-

tained from electrophoresis and infrared analyses indicated that
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the protein aggregation phenomenon occurred, and the ratio of
B-sheet and random coils in the secondary structure increased,
with the decrease of the ratio of a-helix to g-turn. In terms of
functional properties, the surface hydrophobicity of walnut kernel
protein increased, and solubility decreased, as well as its
digestive properties significantly changed.
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Figure 2 Influence of storage conditions on the content of SHF content, SS content, carbonyl compound
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Table 1 Influence of storage conditions on Secondary structure of walnut kernel protein
T ) i) / A £1.2%€ 7 50 e/ C a-BRE/ % ginE/ % B/ % B/ %

0 — — 24.6+0.1 28.1+0.0 23.4+0.2 23.94+0.1

4 24.0+0.1 28.7+0.1 22.0+0.1 25.3+0.0

B 25 23.4+0.0 24.4+0.1 25.940.0 26.4+0.2

35 22.6+0.2 32.0+0.2 20.6+0.1 24.8+0.1

! 4 22.740.0 27.0+0.1 22.4+0.1 27.94+0.1

E|h=ey 25 21.2+0.1 35.5+0.1 18.340.1 25.1+0.0

35 20.24+0.2 39.0+0.1 16.240.1 24.6+0.2

4 22.31+0.0 34.84£0.2 17.340.0 25.7+0.1

7 25 24.1+£0.2 31.4+0.1 17.140.1 27.3£0.0

35 22.1+0.1 25.94+0.1 18.340.1 33.7+0.0

’ 4 26.44+0.1 24.5+0.0 18.340.0 30.7+0.1

JEHEzs 25 20.4+0.0 30.840.0 16.240.1 32.640.2

35 20.5+0.2 30.9+0.1 18.040.0 30.6+0.1

4 20.1+0.0 31.3+0.1 17.140.1 31.5+0.2

Has 25 22.1%0.1 24.740.0 18.5+0.2 34.74+0.1

35 21.1£0.1 32.0£0.1 20.6+0.1 26.4+0.1

6 4 19.540.2 35.5+0.1 15.440.1 29.6+0.0

E = 25 18.0+0.1 29.640.0 22.6+0.0 29.8+0.1

35 17.940.1 37.4+0.0 15.540.1 29.1+0.1

4 22.0%+0.1 37.9+0.1 10.8+0.1 29.3+0.0

Pz 25 18.840.0  31.540.1 18.440.1  31.440.2

35 18.540.1 33.1+0.1 15.640.0 32.740.0

! 4 19.540.1 31.7+0.1 12.040.2 36.8+0.1

JEE s 25 16.2£0.0 41.840.2 12.340.0 29.7+0.1

35 17.9+0.1 35.0£0.0 14.5+0.1 32.7+0.1
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Figure 3 Influence of storage conditions on solubility

of walnut kernel protein
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Figure 4 Change of surface hydrophobicity in walnut

kernel protein during storage
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Figure 5 The degree of hydrolysis of walnut

kernel protein

147



148

iE 54 8 STORAGE TRANSPORTATION &. PRESERVATION

Moleculax weight/kDa
(b) Hz4C
0.67

051

i

Intensitiy/%

R e e~
o = b W s

7.0

TR

Intensitiy/%

7.0

1.0 20 30 40 50 60 70
% =N

H

© oo oo

[T R=)
)

N W B
T

BE 2348 | 2021 £4 R | R@SUW

0.6
0.5
0.4
0.3F
0.2
0.1
0.0

B

Intensitiy/%

1.0 20 30 40 50 60 70
s
Moleculax weight/kDa

(c) FZ525C

1.0 20 30 40 50 60 70
it
Moleculax weight/kDa

(e) JEILAZ4 C

1.0 20 3.0 40 50 60 7.0
SR
Moleculax weight/kDa
(f) AEE=35 C

B6 #Hmii-ka R asEz=hasTEah

0.67 0.67
0.5 0.5¢
o o
< 04 < 040
o 2 gy
¢ z 0.3 ¢ z 0.3
" Z 02 " Z 02
0.1 0.1
00770 20 30 40 50 60 70 0.0
TR
Moleculax weight/kDa
(a) WIUEKES
0.67
055
i S 041
o 2
L 03f
® £ 0ot
0.1f
0074020 3.0 40 50 60
Sl
Moleculax weight/kDa
12535 C
06r (d) HEZ35<C
055
i S 041
o 2
L7 03]
£ 02}
0.1t
00740 20 3.0 40 50 60
oy ik
Moleculax weight/kDa
(f) FEELZS25 C
Figure 6

H554 °C H2325 °C

JEEas4 C
(e¢) 4C

L]

JEE5s25 C

(d) 25C

By

Molecular weight distribution of walnut kernel protein digestion and decomposition products in vitro

IFHz54 °C 4} H2525 C

AEE 2335 C
(e) 35C

H7 BHiEaRERIMNABHLTHhELR

Figure 7

Venn diagram of digested products of walnut kernel proteinin storage of 9 months
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