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Abstract

To predict the quality of Fuji apples, this study investigated the characteristics and correlations of their fruit quality
according to storage method and storage period. Fuji apples were stored in cold storage at 0°C for 250 days with
no treatment, with 1-MCP treatment, and under controlled atmosphere (CA) storage. According to the storage
method, the weight loss was the lowest in the CA-treated group (3.43%) until 250 days, and the change in fruit
firmness was the least in the 1-MCP group. The titratable acidity remained above 0.2% for 1-MCP and CA storage
until 250 days and decreased to 0.1% for cold storage. The principal component analysis showed a difference in
quality between the 1-MCP group, CA group, and cold storage group after 200 days of storage. Six types of volatile
components were commonly detected in all storage methods, while three types of independent components with a
low threshold were detected in 1-MCP. Weight loss, titrable acidity, and firmness were highly correlated with phys-
icochemical quality, and CA storage was judged to be a long-term storage technology that satisfies consumers’ tastes

by maintaining excellent flavor and quality.
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Fig. 1. Changes in the weight loss (%) of ‘Fuji’ apple stored
under "Cold storage, 21-MCP+Cold storage and *CA storage.
Means values in the storage method (A-C) or storage days (a-
d) followed by different letters are significantly different
according to Duncan’s multiple range test (p<0.05).
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Fig. 2. Changes in the Firmness (%) of ‘Fuji’ apple stored
under "Cold storage, ?1-MCP+Cold storage and *CA storage.
Means values in the storage method (A-C) or storage days (a-
d) followed by different letters are significantly different
according to Duncan’s multiple range test (p<0.05).
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Fig. 3. Changes in the Soluble solids (°brix) of ‘Fuji’ apple
stored under "Cold storage, ?1-MCP+Cold storage and YCA
storage. Means values in the storage method (A-B) or storage
days (a-c) followed by different letters are significantly different
according to Duncan’s multiple range test (p<0.05).
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Fig. 4. Changes in the Titratable acidity (%) of ‘Fuji’ apple
stored under "Cold storage, ?1-MCP+Cold storage and ?CA
storage. Means values in the storage method (A-c) or storage
days (a-d) followed by different letters are significantly
different according to Duncan’s multiple range test (p<0.05).

FABIATE olE A7 e SFo] AAF VA=
2ole f7Inke] £do] AEFow JFEF At o
Ashrt A ETE Aot Z2UTH(Yoo et al., 2018). 718
A 1P E FgEFS A% 2008714 1-MCPe}F CA Aol A]
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I-MCP A 2¢} CA A Aol A £ A dEshe A
o] F3t2 sl AY T /8PP E] FUts AR
200¢ 7HA] 30 S=
AslE| o] FHeko]l Ut 7&49} FrAFsHH (Park & Youn,
1999, Park et al, 2011), A A2 A&HQ 5714
AHEo 2 Fitgol st Ao R siAd o] A
=2 B o) T2 AE -MCP A3 CA Aoz A%
2504704 F4o] fA =N AGHA AFH} fFEo=

Al e A= BALZE7 8538 7Fede 4 5 AT
SR A MEUH| M2 2 e f FEE 24

Aol Wk 9 Wi Al 4 ARE wo}
7] 8l e, Ak, Mg w A Ese, Ak, k),

Table 13 2ok A2 45k Abzhe] A9 EE, A=, 4F
Sero JLe A TR E Sy e 2 A9 RE 3
ZAFE T 5221 (p<0.01) BAE Kol T} 1-MCP
;ﬂa:TLg]_ CA x1X1—61— Al = 7R o ] 7]’%‘*31—‘%%% Zﬂ
oet RE EAZA} FE3} 229 (p<0.05 £ p<0.01)

A 1o, FHYirrt Fan] 2 s ok e
AA(P<0.01) +2] FHAAE Bt 3+ 7HA I E
Sere 7hzhe] A I 2717kl AdEgle]l e AL
29 AL Holal it o]9f o] theke Az
AollA] FAd 7 & 43S A= FEYES RS

Table 1. Pearson’s correlation coefficients of weight loss, firmness, soluble solids contents, titratable acidity, SSC-TA ratio, physiological

disease and etc. disorder

Weight Firmness SSC TA Physiological etc.
Treatment Parameter losi (N/mm) (°Brix) (%) SSC/TA }éliseasge disorder
Weight loss 1
Firmness -.730" 1
Cold SSC —0.07*5* 0.08*1* 1

storage TA —.831 .678 . 0.014 1 .
SSC/TA .697 =510 0.114 —-.895 1
Physiological disease 948" —-.6917 -0.103 -.750" 649 1
etc. disorder -0.159 -0.012 0.029 -0.014 -.181" -.365" 1
Weight loss 1
Firmness 230° 1
SSC 0.082 0.121 1

1-MCP TA -.518" -0.174 -.179" 1
SSC/TA 4517 207" 4417 -.922" 1
Physiological disease 773" 239" -0.064 -.323" 241" 1
etc. disorder 374" 0.052 -0.019 —.609" 473" 538" 1
Weight loss 1
Firmness -.243" 1

CA SSC 203" —-0.005 1

storage TA —.72?:* 213" . —0.13*0 1 .
SSC/TA .687 -.203 354 -917 1
Physiological disease 646™ -0.161 -0.026 -615" .506™ 1
etc. disorder 485 -0.126 —-0.086 —474" 386" 968" 1

Level of significance: “p<0.01, "p<0.05
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Fig. 5. 100 days after PCA analysis using weight loss, sugar
content, acidity, sugar acid ratio, and firmness. Ellipse means
95% confidence in line with storage method.
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Fig. 6. 200 days after PCA analysis using weight loss, sugar
content, acidity, sugar acid ratio, and firmness. Ellipse means
95% confidence in line with storage method.

o|lom, Ltgtefo] 7HgA AP ETF R o]sleA £
2 gl e} g o] =4 vErsth

Aol wep EA8E <A Atgke] RS, 7ML
FETH, Ax, A, G 24 AE o] &3t A
Fdl FARENS FIsen, 2 49E Fig. 5-7°0
et AR B4 B dPoZHY RS F
Zotal O o] S Faste] HEFES] HEs 287
o7 dYsts 5414 7IHolt(Jeon et al., 2020). =, ©
sletd FAXAL A5 ZFs) £53F W] A8 EAH
< 33l o3ty FHABEE VAL e MEE FAE

=

PC2 (23.9%)

3 2 -1 o 1 2 3
PC1 (46.7%)

Fig. 7. 250 days after PCA analysis using weight loss, sugar
content, acidity, sugar acid ratio, and firmness. Ellipse means
95% confidence in line with storage method.
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(a) 2-methyl-1-butanol (=active amyl alcohol), (b) butyl acetate,
(c) 1-hexanol, (d) 1,3-dimethylbenzene (=m-xylene), (e) 2-
methylbutyl acetate, (f) butyl butanoate, (g) 2-methylbutyl
propanoate, (h) hexyl acetate, (i) butyl 2-methylbutanoate, (j) 2-
methylbutyl 2-methylbutanoate, (k) hexyl butanoate, (I) hexyl
2-methylbutanoate, (m) 2-methylbutyl hexanoate, (n) hexyl
hexanoate.
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Fig. 9. PCA analysis using volatile compound according to
storage methods. Ellipse means 95% confidence in line with
storage method.
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