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AN ECONOMIC ANALYSIS ON COLD STORAGE
OF "HALLABONG' CITRUS FRUIT

Kwang-Ju Lee

(Supervised by Professor Kong—-Nam Hyun)

DEPARTMENT OF AGRICULTURAL ECONOMICS
GRADUATE SCHOOL
CHEJU NATIONAL UNIVERSITY

SUMMARY

This study was aimed to analyzing the economic effect on cold storage of
'Hallabong’, the new late variety of citrus fruits and most popular with the
Korean consumers. The experimental data were adopted for this analysis on
the base of cold storage technology of modified atmosphere package(MAP)
for seven months from March to September at the Jeju—do Agricultural
Extension Service(JARES) in 2003.

In the Korean fruits market, Chu-seok, a traditional festive days in
September, expected a good price in general due to a higher demand for
gifts and home-use than any other season. It is very useful trial to prolong
marketing season as well as to get a higher price through regulating
shipping amount of ’‘Hallabong’. Recently a few growers have already
applied to cold storage and to sell their goods in June or early-July. To

decide whether the longer storage or not, growers and merchants should



consider the matter from an economic standpoint on storage period and
added cost comparing with their estimated benefit. On the assumption that
20 Pyoung (660m* cold store house rebuilt from room-temperature one, it
therefore analyzed to inform them of break-even point under the cold

storage experimental data by partial budgeting and benefit/ cost(B/C) ratio.

The results were summarized as follow ;

1. Soluble solids was 14.0 to 15.0 °Brix during cold storage for seven
months with only little fluctuation, whereas acid contents decreased

gradually and showed 0.6 to 0.7% in 6 or 7 months.

2. The longer storage period gave rise to the lower citric acid and
showed the better preference in the whole taste side, according to the panel
test by each month. Otherwise the fruits stored for 7 months responded a
little of off-flavor by peeling out fruit by the panel consisting of JARES

staff members, nevertheless still had marketability of fruits.

3. No decay of fruit appeared for 5 months storage, whereas it began to
dacay in 6 months and then 11.9% in 7 months. Weight loss gradually
decreased from the storage outset, and 10.2%6 in the end of experiment.
Considering 5% pre-treatment of fruits, decay and weight loss, total loss
calculated to 25.3% possible to sell 22,410kg after 7 months storage from
30,000kg stored in the beginning.

4, An added cost by the way of partial budgeting requested 7,600

thousand won for 1 month, on the other hand 12,692 thousand won for 7



months storage. Comparing with the receiving price 4,586 won per kg of
shipping in February, at least 14.5%6 to be increased for break-even point
by 3 months storage and 17.8% by 4 months such like off-season and

43.5% by 7 months, because of more total loss with longer storage.

5. With the analysis by the transformed B/C ratio, annul minimum added
benefit(b) to be break-even point was inputted and fixed by the present
value of added storage cost(PVec) equal to the present value of added
storage benefit(PVb) for 10 years by each storage period ; 5405 thousand
won for 1 month, 6,035 thousand won for 3 months, 6,666 thousand won for

5 months and 7,341 thousand won for 7 months in the end.

6. Recently a grower’s receiving price per kg of 'Hallabong’ in mid-June
has maintained from 9 to 11 thousand won more than 2 times compared
with 4,586 won in February, so the added benefit is expected most highly

by longer cold storage, if the fruits is maintained in a good quality.

7. Extension of marketing season by cold storage is required to attempt
progressively, considering that ’'Hallabong’ growing area are annually
expanded by leaps and bounds in Jeju-do and the fruit has high citric acid
by itself. For establishment of economic security to long cold storage, it
should be organized by grower’s group for collecting fruits and distribution

of future risk.
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A 2 =2 ) 1,819973 2135193 2450413 2765633 3,080,853 3396073 3,711,293
T A 106,186 106,186 106,186 106,186 106,186 106,186 106,186
g 106,186 106,186 106,186 106,186 106,186 106,186 106,186
e 27 315220 630440 945660 1,260,880 1576100 1,891,320 2206540
27} 1864  3B1,728 527592 703,456 879,320 1,055184 1,231,048
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2GR AH) H063 79H,063 795,063 79,063 795,063 795,063 795,063
A 7871 1] 1,375,920 1,375,920 1,315,920 1,375,920 1,375,920 1375920 1,375,920
| & 1] -§-o] 2} 468516 937,032 1406548 1874064 2342581 2,811,097 3,279,613
2 B o] = 1287037 1287037 1287037 1287037 1287037 1287037 1,287,037
= Al 7600,719 849933 9337951 10,176,567 11,015183 11,853,799 12,692,416
AA TAAREOE 3E~597HA HAAEE oy 695 H gle #AE
AFA 297 Zatoin] w5714 45869)0] 0%, 5%, 10%, 15%, 20% A
FARoR AedtE At 72 AR o duE o)A AL G}
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<E N-7> #3713 J3AU L AZEsA

27}40) W@

(&9 - 9, 9371 ¢ 208 30,000kg)
T B 09(2.28) 19(3.28) 29(4.29) 3¥€(5.29) 4€(6.27) 54(7.24) 694(8.26) 74 (9.26)
FHEE %) 20 5.7 6.6 85 105 12.4 19.1 25.3
%5175 #Hke) 20400 28200  RB110 2740 2680 620 420 2410
744 7] & 7660719  84933% 9337951 10176567 11015183 11,8379 12692416
VA A 4586 4586 45% 45% 45% 458 458 458
0% 1wl 2 o 134828400 129,737.940 128912460 125,885,700 123,134,100 120,520,030 111,302,220 102,772,260
74 0 -12,751,179 ~14,415275 ~18,280,651 ~21,870,867 ~25,323,508 ~35,379.979 ~44,743 556
A FHANA 4586 4815 5045 5274 5503 573 5962 6,191
5% 1 Wl & o 134828400 136,224,837 141,803,706 144,763,556 147,760,920 150,650,100 144,692,886 138,742,551
7k 0 6264282 -1524029 602204 27693 4806517 1989313 8778265
VA AN 4586 5045 5503 5962 6,420 6879 7338 779%
10%1 Wi 2 o 134828400 142,711,734 154694952 163,651,410 172,387,740 180,780,120 178083552 174,712,342
7k 0 22615 11,367217 19485009 27382773 34936537 31,401,333 27,192,026
VE FH A 4586 5274 5962 6,600 7,338 8026 8713 9401
15%1 Wi 2 o 134828400 149193631 167,586,198 182,534,265 197,014,560 210,910,140 211,474,218 210,633,133
F7h] 0 6709512 24258463 383367914 52000503 65066557 64792019 63162317
VA FH A 4586 5508 6,420 7,338 82% 9172 10009 11,006
20%71 Wl Z 9 134828400 155,685,528 180,477,444 201,417,120 221,641,330 241,040,160 244,864,834 246,653,424
F7ee) 0 13196409 37149709 57250769 76636413 95196577 R 12635 99132608
&9 degzpr! 456 5087 5099 5252 5401 5550 6,04 6583
27] denjzal 134808400 142,480,119 143327735 144,166,351 145004967 145343533 146,632,199 147520816
VA AR 0 451 513 666 815 %4 1458 1,997
s TR E 0% 98%  112%  145%  178%  21.0%  31.8%  435%
F1) £V deFANE = £V anEd /) AG7E E3 s R
F2) =987 damEd = 134828400 (8% ZstuEd) + AG7|7bE F7HH]§
F3) 7] deTtAAY = £ i BaFHNA - 45869 (FEF F3H7HA)
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TFASsE HRE ANES IEAAEAN 568 H55n WTAe] He
A AR e ArAANgA GegoE AN AT FIHE

FANE FAG o AEE A5 PYow AN
&L A AAARSE AFUEIA A 40%E ALAFT AMAT
of ggstgom AMu 92 FA4oR FYsE Feu, 4w @ 7|
A% AN Ml U Ao ARHAL. F 1087 AFnE £85)
= od gold 1del A8 A%san eA 149 e HEea 2 28
F37)

o BV, AT TRE AgHT A 5L T
[e3]

T 65289H ol ~gd AoR ASFHIAY olFolA 7HE B v

p

=2
2
o
J
=
o

(&9l © H9/20% A7)

T % do2d 394 44 5d ed 7rd o o8d 9d 109 A

Wi 7k524 A 10,800 -540 10,260
A A A A 20,000 -13,670 6,330
A A 2 vl 200 200 200 200 200 200 200 200 200 1,800

g 1,820 1,820 1,820 1,820 1,820 1,820 1,820 1,820 1,820 1,820 18,200

20e 2135 2135 2,135 2,135 2,135 2135 2,135 2135 2,135 2,135 21,352

A 3/E 2450 2450 2450 2,450 2450 2,450 2,450 2450 2,450 2,450 24,504
=88] 470 2766 2,766 2,766 2766 2,766 2,766 2,766 2,766 2,766 2,766 27,656
571 3,081 3,081 3,081 3,081 3,081 3081 3081 3081 3,081 3,081 30,809

671€ 339 3396 3396 3396 339 339 3396 3396 3396 3,396 33,961

Ne 3711 3711 3711 3711 3711 3711 3711 3711 3711 3711 37,113

ZI I 55 55 55 55 55 55 55 55 55 55 549
EFAA Y] 796 796 796 796 796 796 796 796 796 796 7,961
787371 810 =73 737




1097 ek AL we FAuge AAACPVOE ASH A3t
7hE AA 4559271 €, 3704 50,910 9, 5704 562283 o= A&7zt
o] Folgs® Yo welwen o] Frhstel A% Frhugol Zre)

o 7 A= 61,9253 o] AeE Aow A EHII.
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19 SRk 34281 2871 2871 2871 2871 2871 2871 2871 2871 -11412 45836

AP 34281 2761 2664 2552 2454 2360 2269 2182 2098 -80I18 45592

29 F7ME 45% 3186 318 318 318 318 318 318 318 -11,097 48938

AP 34596 3064 2946 2832 2724 2619 2518 2421 2328 7,797 48251

3¢ FpIE 34911 3501 3501 3501 3501 3501 3501 3501 3501 -10,782 52,141

QAP 34911 3367 3237 3113 12993 2878 2767 2661 2558 7575 50910

49 7MW 3H227 3817 3817 3817 3817 3817 3817 3817 3817 -10466 55293

AAPIA 36227 3670 3529 3393 3262 3137 3016 2900 2739 734 53569

59 F7MIE 3B542 4132 4132 4132 4132 4132 4132 4132 4132 -10151 58445

QAP 36542 3973 3820 3673 3532 33% 3266 3140 3019 7132 56228

69 MR 387 4447 Ad4T  AMT 4447 4447 4447 4447 A447 9296 62,137

QAP 3687 4276 4112 3953 3801 3655 3515 33719 3249 6531 59266

T4 FWIE 172 4762 4762 4762 4762 4762 4762 4762 4762 8981 65289

AAPIA 36,172 4579 4403 4234 4071 3914 3764 3619 3430 6310 61925
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20 A2AF 12 vid S4sobrd Hag Ha AnFIhee be UE

A lste] T 5 ATk

(1+7»

A&(r) = 0.04, n = 10, oA 3 PVcE A7I7HEE 2
det Axt ety ALAF 208 159 AL AnF7149 be 11€A
540619, 370€¥ 603541, 570 66664, At 7MY Ao A
7341 o] gHEojo} & Ao AtEH

<E N-10> ALAZIL 37§35 Ad APF5Y

170 45,836 45592 0.04 5,405
2714 48,988 48,251 0.04 5,720
3714 52,141 50,910 0.04 6,035
4714 55,293 53,569 0.04 6,351
571€ 58,445 56,228 0.04 6,666
671<¢ 62,137 59,266 0.04 7,026
7NE 65,289 61,925 0.04 7,341

16) ©o] &2 32001, 11). =A=] ‘AAF ZAAL &4
H71E/EALS] AR aLA. 200D 04 A o] §E A om AhEHHe o

Hd o] AA &S a, THE v, A H%LW]'X]‘/] 3+S Snolgt s, Sn = a + av +

2ol vol 1/(I+r)< 24 didsto]l Qs ®<] *ﬁ‘ol .



S B8t AAAH FAREs&d dHE fsto A2AGa
) X119} oA =28 HA o
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<E N-11> AARA77E A& AF7149 589 dA7A A4
(9 A/208 Ada)
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L

8d  9d 10d @A

19 F7Fr9 5405 5405 5405 5405 5405 5405 5405 5405 5405 5,405 54,050

AAZHA] 5405 5,197 4,997 4,805 4,620 4,443 4,272 4,107 3,949 3,797 45592

29 F7k9 5720 5,720 5,720 5720 5720 5,720 5720 5720 5720 5,720 57,200

A7 5,720 5500 5288 5,085 4,839 4,701 4,521 4,347 4,180 4,019 48251

39 F7H9 6,035 6,035 6,035 6,035 6,035 6,035 6,035 6,035 6,035 6,035 60,350

AA7EA 6,035 5,803 5580 5,365 5,159 4,960 4,770 4,586 4,410 4,240 50,910

49 F7Fr9 6,351 6,351 6,351 6,351 6,351 6,351 6,351 6,351 6,351 6,351 63,510

AA7EA 6,351 6,107 5872 5646 5429 5220 5019 4,826 4,641 4,462 53,569

59 F7H9 6,666 6,666 6,666 6,666 6,666 6,666 6,666 6,666 6,666 6,666 66,660

AA7EA 6,666 6,410 6,163 5926 5698 5479 5268 5066 4,871 4,683 56,228

69 F7Fre 7,026 7,026 7,026 7,026 7,026 7,026 7,026 7,026 7,026 7,026 70,260

A7 7,026 6,756 6,496 6,246 6,006 5775 5553 5339 5,134 4,936 59,266

74 F7HY 7,341 7,341 7,341 7,341 7,341 7,341 7,341 7,341 7,341 7,341 73,410

AA7EA 7,341 7,059 6,787 6,526 6,275 6,034 5802 5579 5364 5158 61,925

17) <& V-9>¢] A2A4Z7|HE F7k08 559 dA7HA Sbda Fx
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<E IV-12> A2AR FAa&H FE o248 ey 2 3713
(9 - /209 A7)

o ow FAMGY Axdd Hrde  HAxFeFATbA ARG Hargeots
T (ke F7he] W o (Y/kg) (A/kg) V&%)
109 28290 5405000 140,233,400 4,957 371 8.1
2719 28110 5720000 140,548,400 5,000 414 9.0
37Me 27450 6035000 140,863,400 5,132 546 119
4714 26850 6,351,000 141,179,400 5,258 672 14.7
57149 26280 6666000 141,494,400 5,384 798 174
6709 24270 7026000 141,854,400 5,845 1,259 274
0E 22410 7,341,000 142,169,400 6,344 1,758 38.3
T HAxdavfEd @ Ha AF7E(b) + A 249 v & 2(134,828 4009)
F2) AxBaFI7H  AGA FdE AGF FdhA o] derk
F3) 7HAR L AR Fd HaBosA N - A 8 5371 (4,5869 /ke)
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<HE 1> ALAR ke A71E 3E(Brix) ¥

BERE)

ERE R E

2/24 3/28 4/29 5/29 6/30 7/25 8/26 9/30

0%-%8 A 14.8 14.6 14.8 14.8 14.5 14.2 14.5 14.3

0% Al A 15.0 14.7 13.8 15.1 14.7 136 15.0 144

3%-% A 14.1 14.7 14.8 14.4 145 15.0 14.2
3%-21EA] 139 14.8 15.0 151 142 14.7 158
5%-& A 14.5 144 14.0 155 152 149 14.8
5%~ A1 A] 155 14.7 14.8 134 159 15.0 14.4
7%-% A 142 144 149 139 14.5 139 14.5
7%=~ 14.7 142 152 14.8 14.1 144 14.0

<EE 2> AZAF e A7E A= (%) Hs)

NERE)

- 2/24 3/28 4/29 5/29 6/30 7/25 8/26 9/30
Y EAs

0%-% A 111 1.06 1.05 0.83 0.65 0.65 0.79 0.87

0%-Al+A 113 0.87 0.81 0.70 0.59 0.76 0.85 0.75

3%-% A 0.87 0.81 0.70 0.59 0.76 0.85 0.75
3%l Al 0.91 0.86 0.69 0.57 0.68 0.91 0.93
5%-% A 0.96 0.83 0.70 0.65 0.60 0.81 0.76
5%~ Al & Al 0.88 0.91 0.82 0.57 0.65 0.82 0.68
7%-% A 0.86 0.89 0.87 0.74 0.62 0.75 0.81

7%= A 0.93 0.77 0.78 0.63 0.57 0.79 0.84




<HEE 3> e FAVIAFA AHE FREE(%)] A7IE dst
e 3/28 4/29 5/29 6/27 7/24 8/8 8/25 9/26
0%-& A 2.0 3.4 5.8 3.0 10.4 12.9 17.1 27.3
0% Al A 16 3.4 6.1 9.1 12.8 15.7 20.4 35.6
3% A 49 6.1 3.8 10.3 13.5 16.0 17.6 25.5
3%—AliE Al 5.1 6.8 9.8 12.3 14.2 17.1 209 284
5%-& A 5.7 6.6 8.7 10.3 11.7 14.1 16.7 23.8
5%—AliE Al 59 7.4 94 10.2 12.1 13.6 19.1 26.0
%% A 7.7 8.8 10.7 12.5 14.3 15.5 16.2 21.2
7%~ Al Al 7.7 9.0 11.1 13.2 16.1 17.2 19.2 24.4
x=-% A 41 5.5 7.8 9.2 12.3 17.7 22.0 32.5
x=-A7A 46 59 89 11.3 13.6 16.6 21.6 35.7
<HEE 4> ZIIAGANA AgdE FAFD ZAEFH(03. 9. 30)
A e BE  gg . wdE oo Axs
Y BRI (Brix) - (%) S (0-3) 15  (0-4)
5 A 14.3 0.87 16.5 0.3 3.0 0.2
0 % A7 A 14.4 0.75 19.2 0.3 2.7 0.2
ot 14.4 0.81 179 0.3 2.8 0.2
T A 14.2 0.75 18.9 2.7 2.2 0.5
3 % A A 15.8 0.93 17.0 1.7 2.2 0.2
o 15.0 0.84 18.0 2.2 2.2 04
5 A 14.8 0.76 19.6 1.0 1.0 0.3
5% A7 A 14.4 0.68 21.2 1.3 1.7 0.2
ot 14.6 0.72 204 1.2 1.3 0.3
T A 14.5 0.81 18.0 1.2 2.3 0.2
7% A 14.0 0.84 16.6 1.0 2.7 0.7
o 14.3 0.83 17.3 1.1 2.5 0.5
T 5 A 14.5 0.80 18.2 1.3 2.1 0.3
° A7 A 14.7 0.80 18.5 1.1 2.3 0.3
of| & (A) ns 0.099 241 0.89 0.99 ns
LSD 0.05 &% (B) ns ns ns ns ns ns
AxB ns ns ns ns ns ns
o ZAPE 9 101 £9), 2AFD), 3005), 40H), 5% b
B AZF 000), 1eP), 215, 3(3), 4F4)



<HE 5> dEe AVIAZA AdE R4 F

A 7] )& 7

S EX:2 9] Hhy (%) (%)
B A 189 10.7

o) =+ A A 219 10.8
o 20.4 10.8
B A 14.2 13.2

0 % AlEA 20.8 14.7
o T 175 14.0
T A 9.7 12.8

3 % Al A] 119 135
g 10.8 13.2
T A 8.6 10.2

5% A A 10.0 11.0
o S 10.6
e 4.4

7% AlE A 6.4 11.0
g 54 10.4

S 5 9.2 115
A=A 12.3 125
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