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Quality analysis of sweet cherry fruits in different ecological areas in

northwest China
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Abstract: [Objective] This study analyzed the fruit quality of 5 sweet cherry varieties in 3 ecological
regions including Tongchuan, Tianshui and Ledu. [Methods]Quality parameters measured included sin-
gle fruit weight, hardness, fruit shape index, total sugar, titratable acid, ratio of sugar to acid, vitamin C,
total phenols, total flavonoids and proanthocyanidins. Sweet cherry fruits were analyzed with principal
component analysis and cluster analysis for comprehensive evaluation of quality. [Results] Except for
Rainier, the other varieties had the high total sugar content in all the three ecological regions. There
were differences in total sugar content between different varieties and in titratable acid content among
different ecological regions and different varieties. Except for Brooks, the other varieties had the high-
est contents in Ledu. The ratio of sugar to acid differed among different varieties. Except for Tieton,
there was no significant difference among the three different ecological zones. Except for Brooks, there
was basically no significant difference among the other varieties. The total phenol content was the high-
est in Tianshui except for Summit and Tieton. There were differences between different varieties in

Tianshui and Tongchuan. The total flavonoid content was different in different ecological areas as well
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as among varieties. Except for Hongdeng, the proanthocyanidin content was the lowest in the Tianshui.
There were differences between different varieties in Tongchuan and Ledu. Using principal component
analysis to comprehensively evaluate sweet cherry fruits, multiple fruit quality indicators can be
grouped into four main components. The eigen value of the first principal component was 3.335, with a
variance contribution rate of 33.348%. The eigen value of the second principal component was 1.930
with a variance contribution rate of 19.300%. The eigen value of the third principal component was
1.689 with a variance contribution rate of 16.890%. The eigen value of the fourth principal component
was 1.298 with a variance contribution rate of 12.298. The eigen values of the four principal compo-
nents were all greater than 1, and the accumulative variance contribution rate reached 82.136%. The
comprehensive evaluation result could be reflected by the scoring model of the 4 principal components.
In the case of Brooks, the score was in the order of Ledu>Tianshui>Tongchuan. For Tieton, the score
was Ledu>Tongchuan>Tianshui. For Summit the score was Ledu>Tongchuan>Tianshui. For Hongdeng
the score was Ledu>Tianshui>Tongchuan. For Rainier the score was Ledu>Tianshui>Tongchuan. The
15 varietie and region combination could be clustered into 3 categories. The first category included
Tieton, Hongdeng and Rainier in Tianshui, Summit in Ledu, and Tieton in Tongchuan; the second in-
cluded Summit, Hongdeng and Rainier in Tongchuan, and Summit in Tianshui. The third included
Brooks in Tianshui, Brooks, Hongdeng, Rainier and Tieton in Ledu’s, and Brooks in Tianshui.[ Conclu-
sion] The main characteristics of Summit, Hongdeng and Rainier grown in Tongchuan and Summit in
Tianshui included small fruit size, low contents of total sugars, proanthocyanidins and total flavonoids,
and high contents of V¢ and total phenols. The main characteristics of Tieton, Hongdeng and Rainier
from Tianshui, Summit from Ledu, and Tieton from Tongchuan were of low fruit quality, high fruit hard-
ness, low titratable acid content, and low sugar-acid ratio. The main characteristics of Brooks from
Tongchuan, Brooks from Ledu, Hongdeng, Rainier, Tieton, and Brooks from Tianshui included large
fruit size, high fruit quality, high sugar-acid ratio, and high contents of total sugar, total flavonoids and
proanthocyanidins. Titration acid and total phenol content are low.
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Table 1 The fruit appearance and quality of different sweet cherry varieties in different ecological areas
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Ecotope Cultivar Single fruit mass/g Horizontal diameter/mm  Vertical diameter/mm  Fruit shape index ~Hardness/N

A )11 A T8 Brooks  10.19+0.74 b 29.45+0.45 ab 23.54+0.71 ¢ 1.1440.08 be 11.56+1.59 ab

Tongehuan s 1t Summit 8.89+0.35 ¢ 28.69+0.93 ab 25.88+0.74 be 1.13+0.07 be 10.15+1.79 ab
2 5L Tieton 11.15£0.58 b 28.17+0.99 ab 25.62:0.58 be 1.06+0.11 cd 11.53+1.13 ab
#14T Hongdeng 9.56+0.32 ¢ 28.28+0.80 bede 25.21£1.09 bede 1.12+0.08 bed 10.20+1.24 ab
% JE Rainier 9.74+0.15 ¢ 26.97+2.37 de 22.99+1.56 ef 1.18+0.15 be 9.67+1.05 b

KK & 3 7 Brooks 8.75+1.59 ¢ 27.00£1.47 be 21.08+1.26 d 1.42+0.09 a 11.24+1.05 ab

Tianshui s s Summit 8.45+0.95 ¢ 29.4942.66 ab 29.91+4.28 a 0.96-0.09 d 9.5341.24 b
2% K. Tieton 10.11£1.89 b 27.17+2.65 be 24324239 ¢ 1.18+0.15 be 10.121.79 ab
#14T Hongdeng 8.50+£0.98 ¢ 26.07+1.22 ¢ 25.25+1.10 bede 1.03+0.07 de 9.93+0.49 ab
% JE Rainier 11.92+1.28 a 31.00£0.51 a 25.32+1.04 bede 1.23£0.05 b 9.59+0.70 b

IR A% 787 Brooks  10.24+0.85b 27.32+0.74 be 27.3240.74 b 1.23£0.16 b 11.07+1.19 ab

Ledu %K B Summit 8.96:0.88 ¢ 24.80+0.90 ¢ 25.94+1.06 be 1.05+0.04 cd 12.63+9.59 a
S5 Tieton 13.27+1.91 a 30.38+3.18 a 27.58+1.03 ab 1.44+0.09 a 11.36+1.11 ab
214 Hongdeng 9.44+1.68 cd 26.17+1.48 de 21.36+0.95 f 1.22£0.04 b 7.08+0.94 ¢
& J& Rainier 11.6142.15 ab 28.56+0.95 bed 23.14+1.34 def 1.24+0.05 b 9.03+0.74 be

i F IR RVNG FRERORAE 0.05 KCF B2 R

Note: Different small letters in the same column show significant difference at 0.05 level.
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Fig.1 Comparison of total sugar content in different

varieties grown in different ecological areas
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