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Abstract

In order to improve the storage ability of Spur Red Delicious apple, calcium ingredients were
applied to the apple tree during the growing period, and then the effects of calcium on appearances
and respiratory activity of harvest apples were investigated during the storage period.

The results of this work were summarized as follows:

1. The freshness of apples treated by calcium compounds reached 73~78%, but that of control
group was 68% by March of next year.

2. The respiratory rate of the apples that had been applied the high concentration of ammonium
sulfate in field during the growing period, was accelerated rather than control group, and that
of calcium treatment groups was continuously inhibited during the storage period.

3. The direct foliar application of calcium compounds in the field was more effective than dipping
apples in calcium chloride solution for better quality and improving storage ability after harvest.

4. The freshness and hardness relatively not much decreased in calcium treatment groups even

after 5 month storage.

€7 FA9 A% 0 ERKFE £ controlled atm-

BB osphere FFRLE FHEHACl 2A 22 o A3k BE

BHF D BRI Q7% 9% Bl o= A= o

Ase KRS KED EE A REEEREH Az Qe WA AT 0% 22 A3 Al
Bk BT FREESE Hikel 43 24 ¥R AERSC] Asd Bk TR0l g2 9o B¢l

* Honam crops Experimental Station

(13)



(14)

BN L ke siETes AlF Aol $A3
Br=EA ged. F Al A A 58 A H=
Qe EEEER S 1 BERF 3 @EBdAS
B%h, R, F45 o9 BHE R BE S 2
A Qe ez 2d Az o, A9 FRike 2
FRETe T8 RBTEEIAYY 348 HER
FA HEarsolol ¥ Aoz AAgTd

A5t A FEol gol WPt EEEER 49 bitter
pit B&RE A= e @A AT HEBENRE
unbalances} A4 ooz A7 z3F o EH A
olgt & 4 9}, o] bitter pit WY FHEL o874
Q@2 F= bitter pit BEAr Bife] ER o
A Aoz wol ATPased] {Efto]l ks ATPS
ADP9] ratiod) A&z glycolysisy} fHEE Aoz F
Z 1}, ATPases) EHS A A7 7] 93 magnesium
=} potassiumel HEHIEH] ¥ calcium$ 634
bitter pite] FES MEHA72A & Kpe AEIS
. A 9] calcium ion FEE Eol7] Hstd AT
o] A A Fo| calcium hydroxide ¥ calcium
chloride £4 & & BES ¥ A2AFzd 4434
A Abzte) R g SBEED BEEY #eE: #HE
o vl 2742 ZESAH LRE QA magd

#HE ” A&k

1. B
#EE v e KE BERRS BfdA Ay &
S RBHEAN 2oAFE 7349 Spur Red
Delicious Atz}rtFoll A 23 Aol .
2. RBFH%
7t calcium @ Fxu g A=z
1) SEE : B% F4vl g ((NH):S0,) 300g, <14t
150g, 3 Z=| 300g HEhe,
2) EXLIEE - B% A4v 2 E 600g, A4 2
e BEEY F—aA e
3) Ca(OH); 1.5%WATE : 8~9% ¢l A 2F Ao
2 Rl 43 A3 #.
4) CaCl; 0.4%# A& : Ca(OH), HWAiES =54
A 2

L

5) CaCl, 8% BH|E: 33 ¥ 10¥3 Btz RBE.

v ABEE. R L BEEAE

109 79 AstE 8o 5~7°C,RH 85~90%2
EBETREC Adsd A F2 @St bitter patd]
£ BRI wREe 2= ZA4Y wad 3
F AAS A ok 1.5kg e 18.8519 AF desicatoroi]

AW - SER - SRS - FEE

@A FHEE A
gz 20°Col Al 2447t B BEE ¥ desicatoro] &
B|d CO: FX& Orsit gas analyzer2 £33l IR
Bz zATRH e AL Age 25 A4EA A
43t WRES FAHG . FEE 110+£10g9] At
o d92 A3 3WreE =2t Universal Hardness
Meter Aoz 23, 2 AYFZ o9tE5e] HTA=2
vhebd gl et

% ROE{Ld AE

AAE9 calcium R ALEFE FESR7] Ao K
BE AASz AERIA 93% ¢ Ao calciume
0.0IN~KMnQ, EEEY ez, 4 E micro-Kjeldahl®
o2 FR3g .

Kere Hik, BEEETLEL alcohdz ™ F&2¢ ¥
Somogyi#pi o & FITES ] glucose® FiRstoim ME
£ 0.IN-NaOHg 9 o 2 FESHd 49 ml %
acide) Wl R g2 HEI9Y o, pecting Carre-Haynes
g2 fkeled JESAH ke LESRS 35
TfEe] .

malic

BR R EXR

1. il £EmEN nixls
e
FHE 5~7°Ce) TR A ol Ed 3¥TAA A
A B bitter pite] BWEE WA vH(Table 1)
BEEL 28 AgTd4 A AR/ E Fotod Hx
ol7b e, CaCLBRER S EigE v ot A 227
of 7bA <zt Frlele A gel . Bitter pits] LA
< EFRLRES EEEAA gl veges caldum
ATl A Lo AR HAz 55 CaCl, BEE A
A s
AbsHErRER bitter pite] PEiol Rt EEL
T R FoRgY 2xFold 4 COEHl Y virus¥
o A@=tE AR Fol YA, Smockd¥E F2 o
o Ao BEE ZRex fgen, ol EHRE
%3 YA AA S Aobz HEY Ao 2 8ot calcium
BIESL bitter pitFES WHT Aoz AAAA
K§Y & bitter pite] WAL Fxvgd HAo=E U7
Az F4F 3 S 4T Avle AL Alffl-
2 Hger, A9 Qo ®al oh e calciume] &
o] ¥ZHE ol vehdetz 2@ ez mol, B
APl A 53] Aactu] Fol A bitter pits] G &
% calclumfb & 49 KREAA Ad=te e g
9 A7Ase #Pel A = g E Ao EIE
7 AE AY Ade FHEel FIHz REL T2

calcium% ZE 49



Vol. 9, No. 1 (1977)

Wl H39 FFol Aol £ Fo bitter pitd] ¥
ol 4% =z, Ao 1ML AFHA 60%3
= AR ¥ asy .

Bfcst bitter pit B¢ AT @wEREL ¥
4 calciumg @EESA g ERE EXRLSEEE:
68299 @B2EEL g oyt calciumBEE = 73—
78%9 BEREFE S ¥ Fo| REFEWR 39 cale
iumpREot A4 EEmEEY Ml HEL dd As
9 EtE 24 mEAYZ AU oldge B‘y
2 bitter pite] FEL Azte] 27 BHEBMS BRR

At Rl 2 WR

(15)

e AT AA A Ao At REEK £ pEAR
9] balances] B &% calcium® ZAFol 2 &d deolvt
T ez s,

AF7AA Y Az PEFES T4 248 HaES
BitRet7) fste] dlgoz AEEUd AREEAKV
BEERKE et B@sA geAlelol calciumE F
T3 A=k, 2 Az M ¥ o2 calcium
o] BZH M2 Mg Y AAold. doz 4t
#e] FRiES 2899 2% REETEHME calcium¥y
Hel SEMES A58 nasdor g ez 44d

Table 1. Effects of ammonium sulfate, calcium chloride and calcium hydroxide on the appea
rance of Spur Red Delicious apple during storage at 5~7°C.

Treatment Appearance Storage date ‘

27/10 - 27/11 27/12 l 27/1 e7/2 | 21/3

Control Sound 100% | 87 83 78 TR 68
Rot 3 2 3 4 6 9

Spot E 11 14 18 20 23

2X (NH,),504 Sound 00 | % 88 8 8 68
Rot 1 2 3 6

Spot 7 11 14 14 26

Ca(OH),—1.5% Sound 100 92 89 85 79 73
Rot w 3 3 4 5 7

Spot 5 8 11 6 | 2

CaCl,—0.4% Sound 100 | 90 89 87 82 | 76
Rot | 3 3 4 4 6

Spot } 7 8 9 14 18

CaCl,—8% Sound 100 | 98 93 86 84 78
Rot 2 6 8 10 12

Spot 1 6 6 10

The samples were treated the same as table 2.
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Fig.l. Effects of ammonium sulfate, calcium chlor-
ide and calcium hydroxide on the carbon
dioxide evolution of 15kg of Spur Red
Delicious apple during storage at 20°C for
94 hours. The samples were treated as the
same as table 2.
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Table 2. Effects of ammonium sulfate, calcium chloride and calcium hydroxide on the hard

ness of Spur Red Delicious apple during storage at 5~7°C.

Storage date
Treatment ‘ |

810 | 2/10 | 211 | w2 | 271 | 2172 j 26/3
Control 4.36 4.28 420 | 414 3.98 1 3.90 | 3.86
2X(NH(),50,2 4.38 4.32 418 | 412 3.98 3.91 | 2.80
Ca{OH);—1.5%% 4.41 4.35 4.26 4.22 4.17 4.12 | 4.03
CaCl,—0. 4% 4.40 430 | 42 | 42 4.06 400 | 3.9
CaCl,—8%% 4.38 4.29 423 | 418 ‘ 4.01 3.95 | 3.91

1) Kg of mean value by hardness tester decribed as the experimental method.
2) 2-fold fertilizing of ammonium sulfate to control.

3) Spraying calcium hydroxide solution at 4 times during growing period.

4) Spraying calcium chloride solution at 4 times during growing period.

5) Immersing harvested apples into calcium chloride solution.

Table 3. Effects of ammonium sulfate, calcium chloride and calcium hydroxide on change

of the weight of Spur Red Delicious apple during storage at 5~7°C.

Storage date

Treatment
7/10 25/10 ] 2i/11 | 21/12 2! i 27/2 26/3
Control ' 100% 99.38 98.27 | 9748 = 6.85 | 96.21 | 95.67
2X (NH();S0, 100 | 99.35 | 9826 | 97.63  97.01 | 96.39 & 95.78
Ca(OH),—1.5% 100 | 99.3 9.3 | 97.68 | 9710 | 96.54 | 95.83
CaCl,—0.4% 100 5 99. 44 i 98.51 | 97.80 oz | %6.70 | 96.09
CaCl,—8% 100 | 99.40 | 98.42 | 97.65 | 97.13 I 96.62 |

95. 94

The samples were treated the same as table 2.
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Table 4. Effects of ammonium sulfate, calcium chloride and calcium hydroxide on the
chemical composition of Spur Red Delicious apple during storage al 5~7°C.

Moisture Reducing sugar Acidity l Total pectin
“Treatment
Initial | Final Initiall Final Initial‘ Final l Initiall Final
Contrel 88.33% 86.67 65 841 03 03 0 29' 0.24
2X(NH,):S0, 87.81 87. 50 4. 97‘ 8.12 0. 43 0.40, 0. 26 0.20
Ca(OH):—1.5% 87.19  86.18 596 85 0.5 043 o0 29} 0.23
CaCl—0.4% 88.45 86. 09 5.82 7.68 0. 46 0. 40‘ 0.22! 0.21
CaCl;—8% | 87.17 86. 621f 5. 73 7.46 0.49 0.42 0. 251 0.21
The sample were treated the same as table 2, and analvzing dates
were October 8, 1974 and March 26, 1975. [
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Fig. 2. Effects of applied ammonium sulfate, Fig. 3. Effects of applied ammonium sulfate,

calcium chloride and calcium hydroxide
on calcium content of Spur Red Delicious
.apple immediate after harvest

1 : Control 2 : 2X(NH,).S0,

3:Ca(QOH); 1.5% 4:CaCl, 0.4%

5: CaCl; 8%
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FEEEANA 46.8mg% 3 /1A = EEE 2 CaCly
29 BEEYL vixsgd ey CaCl, €9 2 Ca(OH),
49 BHEs EREER S FogEo] BUth weki
BEMMF calciume] FAfic F49 RKE F43
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calcium chloride and calcium hydroxide
on total nitrogen content of Spur Red
Delicious apple immediate after harvest.
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