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ABSTRACT

The experiment described in this paper focused on determining the effects of high-
temperature(20°C) treatment of Satsuma mandarins, prior to their storage, on their color
development and quality. High-temperature treatment promoted fruit skin color during
the storage, decreased the weight loss regardless of their color at the time of their
harvest and reduced the decay occurrence until the middle of March, but there was no
difference between treatments after the end of March. There was a tendency of higher
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soluble solid and acid levels in the fruit when high-temperature treatment was applied

but this difference was not significant.
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Fig. 1. Diagram of the high temperature by pretreatment
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Table 1. Average temperature and relative humidity during common storage.
Dec. Jan. Feb. Mar.
Early Early Mid Late Early Mid Late Early Mid Late
Temperature(C) 7.7 3.8 45 55 7.3 7.6 3.7 83 9.1 6.4
R. H.(%) 94.5 8.0 8.5 84.9 8.0 91.2 8.7 8.5 89.2 8.7

Treatment

n 2A L ZAERN A= o2y B 3 2 AAkared] jasty] Aol FAIE g A=
2 NS XEo] o AR EIE =AY, AdRdE 2ARE 74 AMeHE hE
AR A7MEE AAXEE olE FHE FHT ¥ HxRFHF vEE 40, Flaee
T2 10035 & A7 Bollas A3k & uigu]gs Jebigich, a5 AEEY
& A A7|HE P9 53 do AAste] EAsET D= Abbe FAA(Attago, ¥
el 2gt H8A S FAen, FA44EL 100 mesh AE 348 A5 10mS
0.IN NaOH=Z #HAsle] Fdroz shatsigich )

m 2 3

1. B W

A4 AAE BUEHEE A2LEE DdEele] MY A = 0% ATl 74 A
gl &3] AYFAIT} QA @3, AR Frlele vt el wAEIS. a2y
609% 2t} e dlzellAe AT FHAo] FAHRL, 10T dzTollde BRAE
Zsiglon], 20T A2lellde 90%01d o] Sl A= 80% AL Feel=
€ 4z FAe] FAHK oY 10T, 07TCelA dizxe] & Follrs 0%, 10%= o]
ARG, & AE Ak n23E o) 60%0ld 4R FEE sl 20T 22
dlz A& shd ZEafe FMAAE 48 5 UrKTable 2).
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Table 2. Effect of the prestorage treatment on the peel color developed of citrus unshiu.

NNTTIY:
Poel color(%) Temszetr)ature — Proportion(%) o

2 55 a’ 55 a

40 10 50 b 50 b

Control 45 ¢ 45 ¢

2 95 a 90 a

60 10 7B b 7B b

Control 63 ¢ 65 ¢

20 100 a 100 a

80 10 95 b Nb

Control 90 ¢ 85 ¢

*10 days after treatment.
*Mean seperation within columns of each peel color treatment by Duncan's muitiple range test at P=0.05.

2. NB3 2 pg

dlzzt vt S TFEZrolA R I MAshHA Azt 2A. o A3 10T 4
2ollA dlzXelE & FHo 0TollA dlzXe] & 77t A3k, ol2d Ao 40%, 60%,
80%&Mat 2T 2 ZAPeldeut FAHSRE 40%, 60%lAur oAb QA=
(Table 3).

Table 3. Effect of the pretreatment temperature on weight loss of citrus unshiu.
Peel  Temperature Weight loss(%)

color(%) (C) Jan.6 Jan,16 Jan.26 Feb.5 Feb.16 Feb.25 Mar.7 Mar.17 Mar.27
20 1.27a° 2.40a 3.75a 5.67a 6.78a 7.95a 9.55a 10.88a 12.86a
40 10 1.36a 3.11a 5.48b 7.79a 9.16a 10.19b 11.75a 13.09a 14.8%
Control 2.11a 4.27a 6.05b 8.44a 9.92a 11.18b 12.8la 14.28a 16.13b
20 1.26a 2.56a 3.77a 6.17a 7.42a 8.44a 10.41a 11.85a 13.88a
60 10 1.14a 3.05a 4.5lab 7.19a 9.02a 9.98b 11.60a 12.84a 14.67a
Control 2.06a 3.83a 5.21b 7.2la 8.782 9.84b 11.35a 12.75a 14.51b
20 1.132 2.19a 3.47a 5.52a 6.73a 8.53a 10.11 11.46a 13.32a
80 10 1.23a 2.85a 5.63a 7.45a 8.98a 9.99a 11.53a 12.86a 14.65a
control 2.0la 4.04a 5.43a 7.52a 9.17a 10.18a 11.66a 13.00a 14.55a
*Mean separation within columns of each peel color treatment by Duncan's multiple range test at P=(.(5.

Bolz} age 7 AT Fo clzewel BAglo] 3Y TR vSY Fgen u
Stou} 3Uslols dedlzEn medlz Meldd o ¥ Ageldw, HuEdze
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80% zHTollal Hellal wbael wigicl. el 7 Hel Fl BAIFY folxE gl
(Table 4).

Table 4. Effect of the pretreatment temperature on the occurrence of decay of citrus unshui
during stroage.

o . decay(%)

Peel color(%) Temperature(T) 6 Jan, 25 Feb. 57 Mar,
20 0.67 a 1.50 a 6.50 a

40 10 0.67 a 1.67 a 7.17 a
Control 0.50 a 0.83 a 5.17a

20 0.83 a 1.00 a 6.83 a

60 10 1.17 a 1.67 a 8.67 a
Control 0.00 a 1.17 a 3.8 a

20 0.83 a 1.33 a 11.17 a

80 10 1.17 a 1.33 a 12.83 a
Control 0.33 a 1.17 a 6.33 a

“Mean separation within columns of each peel color treatment by Duncan’s multiple range test at P=0.05.

3. H¥Z g o Hal

A7tol Btk Foll AFH AEHIE S AR 0%, 60% FYFelxe ez 10
T, 20T = A3 Tl F %“?.}%“l ERI, AR HZAE AT 5 QlojA A

A dlzgied wWE ®HE, 429 Heole gl
(Table 5).

Table 5. Effect of the pretreatment temperature on the fruit quality’ of citrus unshui.

Peel color(%) Temperature(T) Solu(tnger i)s(;)hds '?;;‘ S8'/Acid
20 10.2 a* 1.13 a 9.03 a

40 10 10.3 a 1.30 a 7.92 a

: Control 9.9 a 1.23 a 8.02 a

2 11.0 a 0.95 a 11.58 a

60 10 10.3 a 1.4 a 9.9 a
Control 9.9 a 1.02 a 9.71 a

20 10.7 a 1.12 a 9.55 a

80 10 10.9 a 1.00 a 10.90 a
Control 10.3 a 1.23 a 8.38 a

*Fruit quality was analyzed on March 27.

*Soluble solids.
*Fruit separation with columns in each peel color treatment by Duncan’s multiple range test at P=0.05.
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o] Az 4ulzEY Fulojsa Z& AL Qo] sh e A el s H24
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carotinoid#] A4g Z7pAAE gt 2319 ojajal Az % APl A4 F
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T8 Foll o] FAEE 92 Ag7|oks BE ol o FXIsw, ool 2f3)
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12|z E s AWEAL BE Aatie] gsEichs RuE grh A0 el o A
E2FE 15~20T9] mgdlzol|A o] Fw bl 5TolslollA e )] w3kl ¢l
ot el AR Aol 20T 2dzE & 7EL AAFol Hujo] Folzlcks Hasekawa
9 ha Y9 RoE B e Aue}l dx|3},

LFzke] AxkA dlzXele Relviel Fujzte] x|, 3FFol FAEF A, Ik 49
A£RE HA s 5 HEFe EAGA xubyt ot M50 oz wwjo g EFYe] 3~
S%RE Zekste AE BEER d2EEFE T~10T, §5% 15~8%N4 2FAE o|=F 3
= Ae Bejoz AAsied gioh 25 Hoole dukizeE Ho EoiFozd oz
S whEsta FAlell EAE A 5 e Wl el AFE AS5HeE sla gl
o} 2345610

AFEEE ol wel 2P 4571 7] Jdeiweg e iF 2idl A8 A%
s|%ols #3]9] chlorophylle] $&i7} Hol o] Fakdt Ael2 ol 4FA] Assle 7
$71 g}, ol FAHS aiAsy] fAslel B Ao e AAA dubd ez sngle ¢
zab g vl 2258 NTCE st 7|7He TYAE Ml & A 241 F4Ee
A wf AEACE FAP gle Rog sdEiciTable 1, Table 4). & o]2idt whlez
Auz2 g5 Jdopdm 43 A Fdo] 60%PE o Holop vtk 1 ofd}
%ASE 2" HFE 12z A g sl o] FAZR] gskn, ZAE 159 MR
e oz wislel AEAe 229 J1XE AAY 4= gidet.

gubdo g AALEr}t o Rullnirl Frksly] difol A2Aslst sl g AEE A
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