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ABSTRACT: Objective To establish a consumer-centered technical system and grading specification for evaluating the
freshness of medium- and small-sized Citrullus lanatus and Amygdalus persica ‘Honey Peach’. Methods Representative
local medium- and small-sized Citrullus lanatus and Amygdalus persica ‘Honey Peach’, including “8424” and “Jinshan
Xiaohuangguan” watermelons and “Nanhui honey peach” were selected as research subjects. A multi-dimensional
evaluation approach combining sensory, physicochemical and non-destructive analyses was used to investigate changes in
freshness. Results Stem condition, aroma and flesh texture carried higher weights, stem score and weight loss rate showed
strong correlations with time (+*>0.94) in Citrullus lanatus freshness evaluation. While significant differences were
observed among groups for physicochemical indicators such as lycopene, no clear time-based grading pattern emerged. For
Amygdalus persica ‘Honey Peach’ stored at 4 °C and 25 °C, sensory indicators including surface defects and shrinkage
degree were prominent. Physicochemical indicators such as sugar-acid ratio and hardness showed inter-group differences,
but only vitamin C content decreased linearly over time. Image feature correlation analysis revealed that Citrullus lanatus
stem red green blue (RGB) values, length and other image features were significantly correlated with time (j%>0.7). The 9
feature indicators, including the fluff ratio of Amygdalus persica ‘Honey Peach’, also exhibited strong correlations.
Conclusion Based on correlation, weight prioritization, non-destructive feature analysis and practical applicability, 3
grading indicators each are proposed for whole Citrullus lanatus (stem condition, peel condition, weight loss rate) and cut
Citrullus lanatus (flesh morphology, taste, juiciness). For Amygdalus persica ‘Honey Peach’, grading criteria under different
storage temperatures are established, focusing on peel condition, fuzz condition, texture and vitamin C content. The
evaluation system features clear indicators and simple operation, providing a reference for standardizing the production and

sales of regional specialty agricultural products.

KEY WORDS: freshness; sensory evaluation; physicochemical analysis; image feature; regional specialty agricultural
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Table 1 Change rates of sensory evaluation of Citrulluslanatus
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RI% R P S RI% R P S
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Fig.2 Heat maps of sensory changes in Amygdalus persica ‘Honey Peach’ and correlation fitting with sensory scores
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Table 2 Change rates of sensory evaluation of Amygdalus persica ‘Honey Peach’

o . 4°C 25°C
R Y FEhR
RI% R P S RI% R P S;
WENFE 41.342.5 0.674 0.779 0.803 47.8+2.4 0.442 0.803 0.718
R LRE S 42.642.4 0.727 0.695 0.799 48.9+2.4 0.476 0.716 0.705
ST B R 458423 0.867 0.968 0.938 523422 0.712 1.000 0.885
. BT 47.9+2.3 0.956 0.061 0.701 56.542.3 0.721 0.978 0.882
LA TE
R T AR 41.742.4 0.689 0.833 0.826 62.5+2.2 0.913 0.987 0.961
WELHSRE 41.742.4 0.689 0.899 0.846 59.6+2.2 0.819 0.882 0.892
HERLRIRTER 37.0+2.5 0.488 1.000 0.795 422425 0.262 0.625 0.592
AR TR 36.7+2.4 0.479 0.000 0.491 542422 0.646 0.929 0.837
A T fih P A 25.542.6 0.000 0.786 0.529 65.242.3 1.000 0.965 0.989
" il 2 I b 33.342.5 0.333 0.525 0.590 62.842.4 0.922 0.595 0.847
A -
Tk 40.042.5 0.618 0.698 0.756 36.242.5 0.068 0.000 0.325
RE PR FARE 48.9+2.3 1.000 0.910 0.973 34.0£2.5 0.000 0.376 0.410
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Fig.3 Weight variation trend and correlation fitting of medium- and
small-sized Citrullus lanatus
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Fig.4 Change trend of Amygdalus persica ‘Honey Peach’ flesh
hardness over time at different temperatures
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Fig.5 Change trend of nutritional quality of medium- and small-sized Citrullus lanatus over time
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Fig.6 Change trend of sugar-acid ratio (A) and VC content (B) in Amygdalus persica ‘Honey Peach’
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Fig.7 Appearance changes, changes in the RGB values of stem, and feature correlations of medium- and small-Citrullus lanatus
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Table 3 Sensory freshness evaluation indicators and allowable degree grading reference for medium- and small-sized Citrullus lanatus
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Table 4 Evaluation indicators for sensory and physicochemical freshness and allowable degree grading reference for Amygdalus persica

‘Honey Peach’
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