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Abstract: The study aimed to investigate the effects of modified atmosphere package combined with low-temperature
storage on the chilling injury of atemoya and analyze the relationship between the physiochemical indexes and chilling
stress by machine learning. The fruits were stored at room temperature (RT, 25 °C), low temperature (LT, 10 °C) and low
temperature combined with modified atmosphere package (CA, 10 °C), and quality indicators such as flesh firmness,
chilling injury index (CI), total phenols, relative electrolyte conductivity (EC), and phenylalanineammonialyas (PAL)
activity were measured within 7 days. The results indicated that low-temperature storage effectively delayed the ripening of
atemoya, retarding the decrease of flesh firmness. But atemoya stored at low temperature suffered from chilling stress,
emerging soaking spots, EC increased and the content of MDA in the flesh accumulated. On this basis, several machine
learning algorithms were established and the optimal model chosen for predicting CI was Ridge regression. Explanation

analysis (SHapley Additive exPlanations, SHAP) showed that storage time, soluble solids, water loss rate, soluble proteins,
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and total phenols contributed significantly to the model and were closely related to chilling stress. Low temperature

combined with modified atmosphere could increase the content of soluble substances and phenols, enhance the

osmoregulation capacity and clearing-reactive- oxygen ability, and thus maintain the integrity of membrane and mitigate the

chilling injury.
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CA3 0.78+0.19° 1.22+0.42° 1.42+0.51°
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Fig.2 Changes of firmness of atemoya during storage
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Fig.3 Changes of EC value (A) and MDA content (B) of
atemoya during storage
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Fig.4 Changes of activity of POD (A) and PAL (B) of atemoya
during storage
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during storage
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Table 2 Accuracy of different machine learning models to
predict the chilling index

LAY MSE MAE R
Ridge 0.01 0.08 0.90
ANN 0.01 0.10 0.89
RFR 0.01 0.10 0.86
SVR 0.02 0.13 0.83
LR 0.02 0.12 0.79
DTR 0.03 0.11 0.73
GBR 0.03 0.15 0.69
KNN 0.05 0.14 0.55
Lasso 0.05 0.19 0.54
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Table 3 CI prediction results of Ridge model
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CA3 7 0.67 0.65
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Fig.6 Rank of 12 indexes by SHAP value (A) and the contribution of 12 indexes to CI by feature value and SHAP value (B)
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