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Quality Changes and Shelf Life Prediction of Phyllanthus emblica L.
Preserved Fruit during Light-accelerated Storage

MA Feifei', WANG Huayan', HE Daiqin', LI Ronghui', HU Xin', HUANG Yuting’, SU Huosheng""

(1.The Institute of Agro-products Processing Science and Technology, Yunnan Academy of Agricultural Sciences,
Kunming 650221, China;
2.Yuanmou Alec Food Co., Ltd., Chuxiong 651300, China)

Abstract: To investigate the effects of light exposure on the storage quality of Phyllanthus emblica L. preserved fruit and to
establish a shelf-life prediction model, this study subjected two varieties, 'Huafeng' (HF) and 'Wild' (YS), packaged in trans-
parent (TM) and light-blocking (BG) packaging bags were used as research objects. Accelerated storage experiments were
carried out for 25 days at 25 °C and 2000 lux light conditions. Monitor 18 indicators changes, including color, texture,
chemical composition, antioxidant activity, and sensory dynamically. Pearson correlation analysis and chemical kinetic
modeling were integrated to construct a shelf-life prediction model, enabling the estimation of product stability based on
critical quality attributes. The results demonstrated that light exposure significantly accelerated quality deterioration.
Notably, the L” value, b" value, hardness, elasticity, chewiness, moisture content, total acid, total sugar, reducing sugar,
ascorbic acid, total phenols, flavonoids, antioxidant activity, and overall sensory score decreased significantly (P<0.05),
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whereas the a” value, AE value, and cohesiveness increased (P<0.05). Light-blocking (BG) packaging effectively delayed
this deterioration. On day 25, the overall sensory scores ranked as follows: BG-YS>BG-HF>TM-YS>TM-HF. Pearson
correlation analysis identified L” value, elasticity, and ascorbic acid content as the indicators most strongly correlated with

sensory score. These were selected as key predictors, and their degradation followed zero-order kinetics. The established

shelf-life prediction model showed a relative deviation between predicted and actual values of less than 10%, confirming its

accuracy and reliability for the rapid assessment of the product's shelf life.

Key words: Phyllanthus emblica L. preserved fruit; light-accelerated storage; packaging method; quality deterioration;

correlation analysis; shelf life prediction
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Table 1  Group design of light acceleration experiment
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Table 2 Cumulative light intensity under different light expo-
sure durations
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Table 3 Sensory evaluation criteria of Phyllanthus emblica L.
preserved fruit during accelerated storage
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Fig.6 Correlation analysis of physicochemical indexes and sensory scores of Phyllanthus emblica L. preserved fruit during storage
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Table 4 Parameters of the kinetic model for quality change of Phyllanthus emblica L. preserved fruit during storage

FYTTRE —HIiFE
E{=tan 205
ISV k R VY k R
TM-HF y=—0.3784t+51.97 0.3784 0.9628 y=52.489¢ 0% 0.5439 0.9597
L BG-HF y=—0.1800t+50.10 0.1800 0.9894 y=50.191¢ 002 0.4760 0.9877
TM-YS y=0.4572t+56.18 0.4572 0.9800 y=56.676¢ 4 0.3346 0.9880
BG-YS y=0.2452t+56.48 0.2452 0.9623 y=56.679¢ 02 0.6377 0.9457
TM-HF y=—0.0316t+2.30 0.0316 0.9874 y=2.371¢ 0% 0.0860 0.9849
_ BG-HF y=—0.0200t+2.28 0.0200 0.9978 y=2.310¢"7" 0.0570 0.9966
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BG-YS y=—2.2508t+127.41 2.2508 0.9905 y=137.830¢ 14" 0.1440 0.9718
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Table 5 Shelf life predicted and measured value of various
quality indicators for Phyllanthus emblica L. preserved fruit
under different packaging methods

bR 215 A SEE(D FHXTERZE (%)
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LfH
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PURILRE 1) vg 39 36 731
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