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Correlation analysis between color and chemical
composition of walnut kernels
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Abstract; To provide reference for high quality breeding and deepen the development of functional
products, the gray values of 13 walnut kernels from the Xinjiang region were measured, and cluster analysis
was conducted using gray value as an indicator, resulting in the 13 walnut kernels being divided into two
groups; light — colored walnut kernels and amber walnut kernels. The oil content and major chemical
components ( aroma compounds, fatty acids, tocopherols, total phenol and mineral elements) of the two
groups of walnut kernel were measured. Using orthogonal partial least squares discriminant analysis ( OPLS —
DA) and Pearson’s method to conduct correlation analysis between walnut kernel color and chemical
composition. The results showed that light — colored walnut kernels with gray values ranging from 93. 13 to
99.88, and amber walnut kernels with gray values ranging from 60. 72 to 68. 66. There were no
significant differences in oil content and aroma compounds between the two groups (p >0.05). The light
group demonstrated significantly higher levels of eicosenoic acid, y — tocopherol, total tocopherols, total

phenol, P, Ca, Mn, Fe, Na and Ba compared to the amber group (p <0.05). In contrast, the amber

group exhibited elevated concentrations of palmitic
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method analysis indicated that the contents of linolenic acid, arachidic acid, stearic acid, saturated fatty

acids, and Co content were significantly negatively correlated with the gray value of walnut kernels, while

the contents of palmitoleic acid, K and Cu were significantly positively correlated with the gray value of

walnut kernels. In summary, there is a certain correlation between the color of walnut kernels and their

chemical composition, which can be used for predicting the quality of walnuts.
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Table 1 The oil content and fatty acid composition of

walnut kernels with different colors %
i H A WO
C16:0 6.40 +0.32" 6.72 +0.53"
Cl16:1 0.07 +£0.03" 0.08 +0.03"
C18:0 2.50 +0.26° 2.39 +0. 10"
C18:1 21.74 +3.47° 19.12 £4.94"
C18:2 57.27 £2.26" 59.43 £3.47"
C18:3 11.76 £1.96" 12.02 £ 1.46"
€20:0 0.08 +0.01° 0.07 £0.01°
€20:1 0.18 +0.01" 0.17 +0.02"
TR BT TR 8.97 +0.55" 9.18 0. 56"
v gl i i 22.00 +3. 49" 19.37 +4.95°
ZARIFIRR TR 69.03 +3. 06" 71.44 £4.54°
ERlES 63.32 £1.15" 62.72 +1.47"

F AR R A BEER(p<0.05) , T
Note: Different letters in the same row indicate significant

differences (p <0.05). The same below
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IR (C20: 1) & 4 2 25 i TIR OB, IR G Bk
{ZRYBRIEIR (C16:0) FIHER (C18:2) & 73 1] it
ER T RO 5.00% F13.77% (p <0.05) ,
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Table 2 The content of tocopherols and total phenols of

walnut kernels with different colors

i H A RO
A= H Wi/ (mg/100 g)
oa-EFH 2.01 0. 12° 2.08 0. 16"
y-HEEH 25.60 +0.90° 22.53 +2.88"
S-EEM 6.46 +0.33" 7.11 £0.53"
g 34.06 +1.20° 31.72 £2.41"
BB/ (mg/g) 11.77 £5.54° 7.36 £2.19"
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Table 3 Mineral element content of walnut

kernels with different colors mg/kg
W RITR RO WO
H(K) 4241.49 +184.19" 4 340.02 +283.21"
W (P) 4235.50 £265.72" 3 994.25 +386. 60"
BE(Mg) 1791.25 +104.50* 1 809.58 +106. 93"
£E(Ca) 1 010.07 +84.72" 858.38 +104. 50"
£k (Ti) 46.00 +4.19° 42.95 +4.20°
B (Zn) 31.00 +3.63" 33.49 +2.93"
%% (Mn) 34.51 £6.02° 26.18 £4.92"
%k (Fe) 28.55 +2.84° 27.72 +3.37"
(Na) 25.27 +2.59° 23.57 +2.35"
i (Cu) 19.11 £2.42° 19.21 £2.26"
#i(B) 12.09 +2.09° 10.82 +2.23"
FE(Ni) 1.54 +0.24" 1.75 £0.22°
H1(Ba) 1.59 +0.39° 0.93 +0.32"
#(Cr) 0.33 +0.03" 0.40 +0.17°
i (Co) 0.08 +0. 02" 0.06 0. 02"
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Table 4 Pearson correlation coefficient between gray
value of walnut kernels and various chemical components

3%y MRERE P

Cl6:1 0.419 <0.01
C18:0 -0.842 <0.01
C18:3 -0.562 <0.01
€20:0 -0.699 <0.01
YRR TR -0.507 <0.01
K 0.472 <0.01
Cu 0.535 <0.01
Co -0.724 <0.01

TE AHSCHE REUILTF 0. 400 k27 153 A 51

Note : Chemical components with a correlation coefficient below
0.400 are not listed
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