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Comprehensive Evaluation of Storage Quality of Beauty Plum Fruit with
Different Harvest Maturity
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ABSTRACT: The aim of this work was to investigate the comprehensive evaluation method for the low—temperature
storage (0.5 °C, relative humidity 80% ~90% ) quality of Beauty plum fruit with different maturity, and the relationship
between different indexes and fruit storage quality. Using the Beauty plum fruit as the experimental material, the changes in
fruit firmness, soluble solid content (SSC), pH value, content of titratable acid, weight loss rate, juice yield, browning degree
and total phenolics during the storage were investigated by multivariate analysis. Multivariate analysis methods such as
principle component analysis method was used to comprehensively evaluate the relationship among different indexes and the
their influences on the storage quality of plum fruit. The results showed that browning was an important deterioration factor
that badly affected the storage quality, and it had significant positive correlation with the pH value of the fruit. As the
internal factors, SSC and titratable acid played an important role in the edible quality and flavor characteristics of the fruit.
The comprehensive evaluation model built by principal component analysis (PCA) revealed that the high—maturity Beauty
plum had the highest score when harvested, while the postharvest quality of low— and middle—maturity fruit showed a
declining trend after rising, and reached the best stage after stored for 2~4 weeks. Serious water loss and browning occurred
after 10 weeks storage, and the fruit lost the edible value. In conclusion, this study used multivariate analysis method to

comprehensively evaluate the changes and influencing factors of the low—temperature storage quality of plum fruit with
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different maturity, and clarified the reasonable storage life.

KEY WORDS: Beauty plum; maturity; storage quality; principle component analysis (PCA); correlation analysis
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Tab.1 Evaluation indexes of low-temperature storage quality of Beauty plums with different maturity

TR S TE]/ 8RR (kg em™) HYT3R/% TR ETR & 5/% B &/ (mg-g')  SSC/%  RER/%  pHE A (ODH)

0 10.69 020" 54+0.1"  1.02+0.02" 26.6+048  89+0.09" 0.0+00" 3.16+0.01 0.28=0.00
e 2 870+ 034" 64+04" 0.87+0.03" 205+229°  84+022" 2.7+0.15* 32100 0.31+0.01"
e 4 6.43+0.197 53+02"  0.82+0.04" 28.8+447  93+027" 6.0+0.33" 323+0.01' 0.30+0.01"
- 6 6.06+0.17° 44+0.1"" 0.84 +0.02" 30.5+4.80°  9.4+022" 6.9+0.38" 328+0.01" 0.31+0.01"
i 8 7.04+0.15" 46+0.1"" 0.78 = 0.02" 310252 87+022" 7.6+041™ 3.32+0.01' 0.32+0.01'
).

10  684+023" 42+03" 0.77+0.05" 207+2.62  86+031" 83+043" 335+0.01° 040001

12 564+025 41+0.1" 0.70+0.01" 204+1.16'  7.5+045% 8.6+044" 3.44+0.01° 047 +0.01*

0 7.61+0.12" 47+1.6™  1.11+0.04" 28.6 +0.43"  9.2+0.09" 0.0+0.00" 3.15+0.01" 0.33+0.00
h 2 6.29+0.13"  54+0.7"  0.66 +0.06" 33.6+1.15" 89+0.17" 2.4+024 330+0.01* 0.40+0.01"
W 4 5.54+0.15% 47+02"  0.61 +0.04" 277 +331"  8.6+029% 4.7+040" 3.31+0.01% 0.42=0.01"
- 6 455+0.12" 41+1.0™  0.63 +0.03" 27.7+320"  9.1+0.30™ 5.8 +0.46" 3.30+0.02* 0.61+0.01°
i 8 5.93+0.14" 39+3.0" 0.60=0.07" 275+2.77"  7.8+0.30° 6.4 +0.48"" 3.34+0.01" 0.55=0.01"
I3

10 472+029" 44+0.7""  0.56 +0.03" 253+ 1.62"  8.0+0.37"%7.0+0.50"" 3.39+0.01' 0.62+0.01°

12 460+033" 35+27  0.52+0.06 254+293"  73+044% 75+051"" 3.46+0.01" 1.19+0.01°
N 0 414+0.14" 51+2.6™  0.53=0.02 307+037"  9.8+0.38" 0.0+0.00" 3.39+0.01" 0.41+0.00"
=) .
& 2 376 £0.12"  48+1.9"  0.54+0.01" 37.7+1.16°  97+0.40° 3.8+1.47 3.40 £0.01' 0.44+0.01*
" 4 402+0.16" 356=14" 0.52+0.01' 26.6+339"  94+0.16" 53+152" 344+0.01° 0.79 + 0.02
. 6 293+0.10 36.8+2.3"" 0.55+0.01" 249+320"  92+047" 5.6=+1.51" 3.42=0.01' 0.84=+0.01
- 8 2.88+0.14 359+227 039001 24.1+1.908  9.1+030™ 62+1.50" 3.52+0.02° 1.03+0.01"
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Tab.2 Correlation analysis among quality indexes of Beauty plum fruit with different maturity during storage at low temperature

fabn A ffi g RIRES A E IR ST ssc KER pHA{E WAL
L 1
g M 1
H 1
L 0.65 1
% M 0.57 1
H 0.614 1
L 0.890” 0.606 1
A E TR M 0.857 0.403 1
H 0.485 0.397 1
L 0.727 0.367 0.73 1
ey M 0.55 0.790 0.293 1
H 0.564 0.788 0.482 1
L -0.305 -0.065 -0.553 0.045 1
SSC M 0.516 0.723 0.632 0.627 1
H 0.831 0.925° 0.497 0.873 1
L -0.931" -0.780" -0.936" -0.763 0.277 1
NS M -0.903" -0.726 -0.888" -0.666 -0.777 1
H -0.711 -0.905 -0.378 -0.506 -0.834 1
L -0.762" -0.808" -0.909" -0.547 0.525 0.883" 1
pH1H M -0.822 -0.589 -0.910" -0.485 -0.861 0.910" 1
H -0.641 -0.694 -0.933" -0.642 -0.742 0.674 1
L -0.595 -0.696 -0.778 -0.256 0.674 0.693 0.928” 1
e 75 FiE M -0.679 -0.811° -0.566 -0.585 -0.802 0.721 0.812 1
H -0.763 -0.935" -0.655 -0.856 -0.970" 0.846 0.869 1
B R T B (P<0.05)  #* FR A SHHLD 3 (P<0.01) 5 “L FOR MG, “M 7 i, “H” FoRpi .
®3 ERSDNEINFETHE
Tab.3 The variance contribution calculated by Principal Components Analysis
(198%:0E:3 A o A
WS HERY ULl Jide Fitot wIth Ji 2 25t Witk Ji 2 Fitot
FFE(E TUERR% WK% FHIEE TUERR%  ERRI% FHIE(E TR % BRF%
1 5.623 70.292 70.292 5.908 73.848 73.848 6.069 75.868 75.868
2 1.390 17.369 87.661 1.098 13.719 87.567 0.980 12.249 88.117
3 0.537 6.712 94.374 0.529 6.618 94.185 0.543 6.794 94911
4 0.390 4.869 99.243 0.307 3.842 98.028 0.407 5.089 100.00
5 0.051 0.636 99.878 0.148 1.849 99.876 0.000 0.000 100.00
6 0.010 0.122 100.00 0.010 0.124 100.00 0.000 0.000 100.00
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Fig.1 Loadings and scores of PC1 vs. PC2 from PCA for Beauty
plums with different maturity during storage at low tempera—

ture
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Fig.2 Comprehensive scores of Beauty plums with different maturi—

ty during storage at low temperature.
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