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Nutritional components analysis and comprehensive quality
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Abstract ; Aiming to provide theoretical basis and development ideas for the development of Qingxiang
walnut industry, the fruit sensory quality, basic nutrient composition of kernel, fatty acid composition

and content of oil, antioxidant substances content and antioxidant capacity of Qingxiang walnut kernel

from four regions were determined, and the
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principal component analysis was conducted to
provide a comprehensive evaluation of the quality
of Qingxiang walnut from different regions. The

results showed that the sensory quality of
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content in oil of 70.41% , unsaturated fatty acid and polyunsaturated fatty acid content of 91. 80% and
75.89% , respectively, and the ratio of w —6 polyunsaturated fatty acid content to @ —3 polyunsaturated
fatty acid content (6.59) was the closest to the range of ratio recommended by the Chinese Nutrition
Society. The highest moisture content (3.90% ), soluble sugar content (1.53% ), and the strongest
DPPH free radical scavenging ability (179. 73 pmol/g) were found in Qingxiang walnut from Yijun
County, Shaanxi, while the highest score for color of walnuts’ seed shells, content of total flavonoids
(0.13% ), and the strongest ABTS free radical scavenging ability (135. 18 pumol/g) were found in
Qingxiang walnut from Wenxi County, Shanxi. The Qingxiang walnut from Zanhuang County, Hebei, had
the highest protein, carbohydrate, tannin and Vy contents of 15. 77% , 3.96% , 0. 713 g/100 g and
1. 45 mg/100 g, respectively, but their astringency was the heaviest. The comprehensive quality scores of
the Qingxiang walnut from Chengxian County, Gansu was the highest, followed by Yijun County,
Shaanxi, Wenxi County, Shanxi, and Zanhuang County, Hebei. In conclusion, the Qingxiang walnut
from different regions differed in quality indexes such as sensory and nutritional qualities, among which,
the Qingxiang walnut produced in Chengxian County, Gansu, shows the best performance in terms of

appearance, taste, fatty acid composition and unsaturated fatty acid composition of oil, and has the best

2025 Vol. 50 No. 3

overall performance.

Key words : Qingxiang walnut; different regions; nutritional component; quality evaluation
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Tablel Scoring criteria for sensory traits of walnut
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Table 2 Sensory scores of Qingxiang walnut from
different regions

T Borele Rz RO Rk
HR R 2.00° 2.80° 3.00" 2.83"
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Note: Different letters in the same column indicate significant

differences (p <0.05). The same below
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Table 3 Basic nutritional composition of Qingxiang

2.2

walnut kernel from different regions %
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Table 4 Main fatty acid composition and relative content of Qingxiang walnut oil from different regions
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Table 5 Antioxidant substances contents of Qingxiang

walnut kernel from different regions
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capacities of Qingxiang walnut kernel from

different regions pmol/g
el DPPH B 3 ABTS [ 3%
H A 128.11* 109.97°
AR B 84.24" 127. 89*
BeriEHE B 179.73" 114. 04
1L 7g o B 58.33¢ 135. 18"

12 6 WA BREVE BB B WA Bk DPPH
H BTG BRBE Ty d5cim, o 179. 73 pmol/g, HRLE: |
6 PE 5 EL RN L VY ) B 43 R 128, 11,8424
pmol/g FlI 58.33 pmol/ g, Bk VY A H 1 .25 5 T
Jee s BLANL Y 5 B (p <0.05) , 5 HR B
M2E 5 A& (p >0.05) 5 1L VPG &2 ABTS 5 i
FEIEBRAE 1B, o 135,18 pumol/ g, H A L H 1Y 85
i, 24 109. 97 wmol/g, 4 A7 M 2 [A] 22 57 A 2 2
(p>0.05),
2.6 AR FHFE B ERG G EAZ IR

FE L3 AR RN 7 25 BURR 3 A2 E 45 32 A3 1)
AR . XT 4 D77 WA AR E FR R (5T
R B A5 AR EEASE TR (R
5T HG T AT TR KA A ) iR IR D R
MR SRR AEFIE IR 0 - 6/0 -3 . Z A
HIFREITR) (Pr Ak ot (e &R ECRGE ) (bt
A fkfE s (DPPH (ABTS [ i3T5 BRAE 1) #E47 F 0L
G353 HT, HAHT S AT TR LR T, ESr
15357 ZEOEFE LR 8

HIER 7 AT, AT S A R BB 22 TR
ik 86.881% , LI S5 A4~ 3 5o Al J it Ji 3 722
LI A5 B, AT LA 5 4~ o 16
NMERHITEEA IR . AR 8 AT, R |
P A Rz (5 AR BV R DPPH [ JE 35 B

RES) PR SE N 7 PR s B> 2 BB E B,
ZAIMNRIERSF N 7 o s Eor 3 EEd e
CREIRE s TR 4 2 Al s o s E10r 5
FEMYEAR ERE
®7T BHRRERSHFTETHE
Table 7 Variance contribution rate of principal

components of walnut quality

ERS FAEE TR TECR % RS ZE TR %
1 6.373 39.830 39.830
2 3.289 20.558 60.388
3 1.978 12.366 72.754
4 1.248 7.802 80.556
5 1.012 6.325 86. 881

RS EWAESREIER

Table 8 Principal component score coefficient matrix

A AR ERA D EB2 FBS3 FBT4 ERAS
BiretB(Z,)  -0.083 -0.108 =-0.926 -0.131 -0.186
PR (Z,) 0.950  0.029  0.170 -0.011  0.073
el Xk (Z5) 0.968 -0.063  0.152 -0.029  0.031
EAR(Z,) -0.308 0.773  0.173  0.267 -0.091
& (Zs) 0.58 -0.616 0.010 -0.105 0.151
WKL EY(Z) -0.328  0.627  0.435 -0.022  0.290
AR (Z;) 0.163 0.172  0.242 -0.786  0.260
S (Zy) -0.839 -0.132 -0.154  0.296  0.329
gg%&g(ﬂz%) 0.717  0.420 -0.068 =-0.300 0.114
ﬁg@%&% ?O) -0.375 -0.448  0.695 0.227 0.103
MR (Z,,) 0.666  0.635 -0.174  0.227  0.034
WIRER (Z,,) 0.839 -0.382  0.147  0.230 -0.152
gﬁ%fnﬂgﬂﬁ M 0.646  0.338 -0.004  0.282  0.149
0-6/w-3(Z,) 0.818 0.450 -0.112  0.263 -0.013
gﬁ%?ﬂﬂ% -0.564  0.699 -0.209 -0.106  0.149
BHEKE(Zg)  -0.206  0.353  0.416 -0.190 -0.766
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Table 9 Composite scores for quality of Qingxiang walnut from different regions
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