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Prediction of safe storage period and quality of fresh yellow peach

based on correlation and time series analysis
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Abstract: Objective: In order to study the correlation between

fruit firmness, total soluble solids, red and green color, sensory
scores of fresh yellow peaches, a prediction model of safe storage
period of yellow peach was established to realize early warning
and prediction of fruits quality. Methods: Solute Jinxiu peach was
used as test material,firmness with skin, firmness without skin,
fruit color difference,soluble solid contentand other indexes of the
fruits in storage in three picking periods were measured, and sen-
sory scores were made in four modules: fruit texture, color, fla-
vor and aroma. The correlation analysis and time series analysis
techniques were used to evaluate and establish a mathematical
prediction model. Results: The best cluster number determined
by contour curve is 4, which mainly showed the differences of
{ruit firmness, red-green color and soluble solids content, itwas
consistent with the three module features of texture, color and
flavor that consumers paid attention to. There is strong
collinearity among sensory scores of the three modules of fruit
firmness, color and flavor. Storage time is negatively correlated
with fruit with skin and firmness without skin. and positively
correlated with fruit red-green color difference. The red-green
color of fruit is negatively correlated with fruit with skin and
firmness without skin, which can be used as one of the character-

ization factors for nondestructive testing of firmness. Conclusion:
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At a temperature of (10.0+0.5) “C and a relative humidity of
80% ~85% ,a nonlinear prediction model of fruit with skin and
firmness without skin was established: f[T.(a,k,b)]=a Xexp
(kX T)+b; The linear prediction model of red-green color of
fruit was established: f (ax) = kx + b. The verification results
show that the prediction error of the above two prediction models
is low (R?>>0.9, average error<<0.2).

Keywords: time-series analysis; correlation analysis; fresh yellow

peach; safe storage period; quality
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Table 1 Storage quality of three batches of peaches
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14 2.69~6.83 1.88~5.51 8.85~13.20
924t 2.62~6.46 2.31~5.96 8.80~14.45
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Table 2 Changes of fruit quality in three batches during storage
gy WA/ (kg « em™2) AR/ (kg » cm2) s & /% ARG SE
] /d FHH il FHE ¥ FHME Fenil FHE ¥
0 4.97+0.97 2.69~6.83 3.33+0.54 1.88~5.51 11.14+1.43 8.85~13.20 246.04+4.32 —10.96~2.70
2 3.84+0.75 2.85~4.79 3.1440.43 1.49~4.66 12.14+1.15 11.05~13.80 273.024+3.27 —10.65~—2.27
4 2.92+0.55 1.77~4.29 1.624+0.41 0.52~3.16 12.26+1.13 11.55~14.25 261.83+4.51 —11.79~—0.55
6 2.69+0.53 1.92~3.40 2.194+0.16 0.38~3.41 11.82+1.38 10.45~13.75 293.324+1.75 —5.45~—1.57
1t 8 1.8740.47 1.25~2.39 1.4740.38 0.94~2.73 12.8540.71 12.10~13.65 250.46+3.32 —7.23~1.26
10 2.69+0.56 1.30~4.03 1.8640.34 0.47~2.97 13.244+0.61 12.50~14.20 231.27+2.78 —6.51~0.02
12 1.8740.34 1.11~3.17 1.56+0.42 0.59~3.16 13.004+1.02 11.20~13.65 238.49+9.61 —2.60~19.85
14 1.5940.47 0.83~2.51 0.84-+0.07 0.25~1.76 14.5040.71 13.70~15.40 246.95+2,12 —5.26~0.11
16 1.4540.37 1.17~2.03 0.8940.17 0.45~1.66 12.7640.94 11.75~14.05 238.03£1.66 —5.03~—0.46
0 3.99%0.67 2.62~6.46 4.04+1.07 2.31~5.96 12.44+1.92 8.80~14.45 260.93+1.85 —7.11~—1.87
2 3.29+0.72 1.84~5.39 2.644+0.88 0.90~4.72 11.73+0.51 10.95~12.15 252.934+2.70 —8.76~—1.57
4 2.81+0.52 1.89~4.20 1.534+0.17 0.70~3.49 11.484+1.37 9.95~12.85 243.26+2.48 —7.07~—0.86
6 2.20+£0.19 0.93~3.96 1.814+0.15 0.57~3.12 13.44+1.11 11.90~14.90 230.2943.46 —11.02~—2.13
o 8 1.68+0.48 0.88~2.04 0.9540.15 0.52~1.90 12.2941.38 10.25~14.05 228.54+9.61 —2.60~19.85
10 1.50+0.38 0.97~2.01 0.7040.17 0.20~1.38 12.7740.54 12.00~13.40 243.65+1.83 0.25~4.56
12 1.03+0.38 0.76~1.68 0.6640.21 0.30~0.90 12.75+2.14 9.95~14.60 237.47+0.77 —0.86~0.99
14 0.9040.26 0.59~1.27 0.25%0.03 0.23~0.30 13.44+0.59 12.65~14.30 246.35+2.03 —2.17~3.49
16 1.12+0.54 0.63~2.03 0.2840.06 0.18~0.33 12.08+1.39 9.75~13.45 262.09+3.92 —0.33~8.85
0 3.68-0.64 2.58~5.99 1.30+0.19 1.35~5.83 11.60+1.03 9.75~13.40 251.29410.24 —7.74~28.44
2 2.610.69 1.93~3.44 2.18+0.46 0.33~5.02 11.1540.74 10.15~11.80 238.4242.15 —9.04~—3.90
4 2114049 1.66~2.83 0.92+0.24 0.47~1.27 11.85+2.00 9.30~14.00 252.2343.65 —6.41~3.63
6 1.990.66 1.14~2.84 1.05+0.34 0.41~1.88 11.0241.65 8.95~12.90 219.529.61 —2.60~19.85
EURE 8 1.24+0.42 0.44~2.35 0.3940.14 0.22~0.89 12.05+2.74 7.35~14.35 246.30+£0.84 —0.68~1.39
10 1.514+0.37 0.79~2.58 0.88+0.21 0.42~1.54 11.08+1.15 9.50~12.70 209.38+7.10 —4.53~12.94
12 1.354+0.52 0.65~1.95 0.94+0.14 0.40~1.83 11.55+1.73 9.85~14.05 233.27+1.88 —0.81~3.65
14 0.77+0.18 0.58~0.97 2.15+0.69 0.24~3.87 12.14+1.74 10.10~14.10 222.464+2.53 —3.36~3.38
16 1.0940.27 0.73~1.43 0.46+0.15 0.31~0.62 14.0641.47 12.60~15.95 230.04+2.63 —1.18~5.56
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Figure 2 Correlation analysis of mechanical index and sensory score
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