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Prediction of Weight Losses and Quality Changes
in Long Storage of Apples

Ha-Young Koh, Mu-Hyun Park, Dong-Hwa Shin and Byong-Young Min
Food Research Institute/AFDC, Suwoen, Korea

Abstract

Changes of weight loss and qualitiy in 3 different apple cultivars and four storage

conditions were investigated for 6 month storage. Weight loss changes in the pilot scale

low temperature storage (°C) could be predicted with linear equations. Quality defects

were remarkably increased at 5% of weight loss in all cultivars and storage conditions.

It was possible to predict by linear equations the quality of apples by measuring acidity

and texture highly correlated to the sensory scores.
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Fig. 1. Weight loss changes in 3 apple cultivars and 4 kinds of storage conditions for
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Fig. 2. Weight losses of apple cultivars in
0°C, 95%RH storage for ¢ month
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Fig. 3. Changes in the ratios of sound apples in 3 apple cultivars and 4 kinds of
storage conditions for ¢ month storage.

—A—; low humidity ambient temperature
—A—: high humidity ambient temperature

—()—; low temperature pilot scale
— @ —; low temperature commercial scale



£oxw
o o
2
EJ

&
AL 2 47}1%7}/’4 EA A7 A H = st ole] s 8 e Agle
| = o] FRel s Fdo] F43] Heizld FAE R3] g Ao A Fasge £ 4
29 3¢ B RE EF U A% 2264 A olgidh ALAR w4 U g Hol7t
A gl 90~95% AERE 3 o] FRHE FH Ao} AekE A3 u sakglt
FAE 4 @4E E 4 9B clwizhx
8 T4 oF 5% TFEoE ebud. @A 3. MAE AT, ME 85T HE
TEAAE 5% o4 AAFAE 90~95% o= 48 A-eAAxY 4 A5 A AT A=,
A9 A3 AL 99T BA6 FEvn 2k Ax 2 JsEE Y Fhed o5 WiE
T+ g WA 29E = 29 2.
2 1E 2344 o4 F A4 FFH #4 7 gy e Y ddsle 24 W S2F
Table 1. Comparison of quality defects of apple cultivars after 5 month storage.
Storage Temperature Quality defects appearance Jonathan AppquujCiuItivarsRans Janet
Low temp. (0°C) Decay & physiological 16.3 10.1 1.0
disorder (%)
Shrivel (%) 1.5 12.1 12.7
Ambient temp. Decay & physiological 37.7 38.7 2.1
disorder (%)
Shrivel (%) 27.8 45.2 72.7

Table 2. Correlationship between sensory score and physicochemical analysis of three apple culti-

[

vars for 6 months at low temperature storage

Measurements Cultivars Correlation Regression Intercept Probability
X VsSYy coefficient
Jonathan —0.97614 —0. 18177 2. 0826 P<0.01
Firmness (1) Fuji —0.95186 —0.17892 2.9751 P<0. 05
Rells Janet  —0.73103 —0.05146 2.1269 0. 10<<P<0. 25
Jonathan —0.72655 ~0.01772 0.6377 0. 10<CP<C0. 25
Acidity (1) Fuiji —0.76297 —0. 01892 0. 2951 0. 10<CP<C0. 25
Ralls Janet  —0.94109 —0. 05000 0. 6350 P<0. 005
Jonathan —0. 90019 —0.55234 2.6933 P<0.05
Texture(s) Fuji —0.85241 —0. 24429 3.5029 0. 10<CP<C0. 25
Ralls Janet  —0.99347 —0.31425 1.7938 P<Z0.01
Jonathan —0. 96405 —0. 38405 2.2049 P<0.01
Aroma & Taste(s) Fuji —0.97150 —0.23943 2.7645 P<0.01
Ralls Janet —0. 99085 —0.33014 1.7766 P<0.01
Jonathan —0.92771 —0. 43538 2.1915 P<0. 05
Overall Quality(s)  Fuji —0. 98508 -0. 29057 2.7905 P<0.01
Ralls Janet  —0.90199 —0. 28987 1.8027 P<0.05
Note: I; Instrumental measurement

S; Sensory test
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Table 3. Multiple regression analysis for predi-
ction overall sensory qualities with
two physicochemical variables

Physicochemical Apple cultivars
variables Jonathan  Fuji  Ralls Janet
Firmness (Xj) 0.838 0. 964 0. 906
Acidity (X5,) 0.586 0.739 0.861
Firmness & 0.838 0.994 0.929

Acidity (Xi, X2)
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