Journal of Bio-Environment Control, 20(4):399-405, (2011)

S v BolE 7|2t & 28 ¥ |E7(20 mE FEHSL
AT - AW - 01987 - 0IHSS - YR - HZY? - LY

Sy AelS At B, Fduish U AETI|st 18, Sy AeS AT WAE

Changes of the Fruit Quality According to Temperature Environment

and Marketing Period during Simulated Exportation
in ‘Whasan’ Pears

Jin Gook Kim?, Kyoung-Young Oh?, Ug-Yong L ee?, Kyeong-Bok Ma’,
Yong-Soo Hwang?, Jong-Myung Choi?, and Jong-Pil Chun®
Fruit Research Division, National Institute of Horticultural & Herbal Science, Suwon 441-706, Korea
2Dept. of Horticulture, Chungnam National University, Dagjeon 305-764, Korea
3Pear Research Sation, National Institute of Horticultural & Herbal Science, Naju 520-821, Korea

Abstract. In this study, we evaluated the fruit quality indices and the incidence of physiologica disorders
of Korean new pear cultivar ‘Whasan' to determine appropriate harvest time for exportation and to enhance
storability and shelf-life of the fruits during simulated exportation and extending market environment under
different temperature conditions. In the experiment of simulated exportation headed for North America
including Canada and U.S.A., the fruits transported at 1°C showed less weight loss than those of 5°C. Mar-
ket temperature appeared as a key factor for keeping freshness of exported pear fruits rather than transpor-
tation temperature. Quality factors such as high flesh firmness and low incidence of fruit rot and
physiological disorders including core breakdown and pithiness were attained at the fruits maintained at
18°C when we compared with 25°C. The fruits of harvested early maturity at 135 day after full bloom
showed 28.6 N of flesh firmness when the fruits stored at 1°C of transportation and 18°C of market temper-
ature, while the fruits progressed 5°C of transportation and 25°C of market temperature dropped to 24.2 N
during 30 days of shelf life. Also, a high incidences of physiological disorders and of fruit decay rates were
obvious in the fruits distributed at 25°C were observed approximately two times higher than the those of
18°C. Therefore, temperature management during marketing resulted as an important point for maintaining
fruits quality in the process of pear fruit exportation.
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A A A =3 T Falde] €klo] HE
2 APl WS Alojske A vk Fasitt. 7]
F9] Hatof] ofah Alarre] ulgkso] e A=A
Z 7IRte] 7} viEo] F7Bskal(Shim 5, 2007),
AMeFaolA FEAZIL =ers Il A U
B, Ad<7] o]dell 27 83k e tigh A
AE IS SN AeE Bal(Wang 5,
1971 AL, Lee 5(2002)0 wt=d n|&43l yaw )
Ze710) gk dHdollA Haldro] s e Lhe
U= Aoz deAleh. w3t sk B, visTe
A7)l et Fdol vl A T =& =S
TSI Il dAE] Sol A734do]
&7 v} Ath(Hong 5, 2004). ¥le] A4S 2
< IRxANME FFH) 2ol vepli=d skl
o] 7% Ae)F] Adevlel Elet Aae] AL
e 108 AERE deA] o] fFEegel dst %
ol &gt A7 YA F JSEZE(Kim T,
2007) 1A A9 &5 Ssive FY A=
FAE A% Y =5pAA 2 Adegal 2ol o
Aot FEE A7 g Aok

ufbA B AdeM= AF7HA] Had A9 Ed
2 kb ] JEES FEAVIE t2A g Rejg=
TSI R 7% T _% Aol i I F4
2 Aepdsl WAl mxe JEks Ao ZA] Sb
Hje] =g T Alske FEwst 9 Aedel A
S 3 71EASE AlEstaAt AATEIIH.
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100D, Sun Scientific, Japan)2 HIZ A A3 5
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sle] 2897t 19 5°CollM 22 A58l 7 T
257}t o] FL9lel vA= IS AR $l5ke
18 ¥ 25°C 2=x7dolA] 3047t F8AI7IWA 10
Ao 2 # FAT sl WS AR
T T 8N FAS AR A9, T
$ 13599 5 A fF T UEES 7157
Zro] Aol we} 7l T2 ARl
fre2re] & FEEo ol A YERTH
18°C F5Agle] A9, 7% 109 1 % 5°C 4
% AglTolA 22t 389 4.2%, G5 20¢9 4.7
5.3%, 5 30l 529} 57%° FE&S Rt
25°C F5AETe] Aol 75 1080 1 ¥ 5°C
S5 AYFAA 638 7.0%, 5 20¥] 973
10.8%, 75 300l 12.37 128%°] #AEES HY
25°C freAElTe] 4% 7% 20989 7E-Eo] 10%
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3lTH(Table 1). Y $ 145%0]] F8fst 7o)
BE&E Wl 3 13590 35 BAeA LERG
o} FARE AEgS Hed AxFoz vl

i

Hob i oy

d) ROSE A F 28 2 HE/K) ne Faust

13590 gt FERTR= o] WA AR
A5l wlollN FFAP} o|EE TS FHRE]
EUTHE 7189 Ba1(0h &5, 201019} FAIRH A9E
otk ] FEHd T WEke T A
o] A - 5 T WAske St 5§ 59
Ab ZRgo = Qlste] 22 W) o] &4 ol
uem o] 717t F H52A U] d {7kl &
=] o] YA FES Ws7|ERE & ul
fre 25 =8 u A FARAE A vl
83 glolfal A ATH(Hwang 5, 2005).
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Table 1. Effects of distribution temperatures on fruit qudity indices during shelf-lifein ‘Whasan' pears harvested at different

maturity.
Temperature (°C) during  Shelf-life (days) Weight loss (%) Firmness (N) SSC (°Brix) Acidity (%)
Transport  Marketin 135 145 135 145 135 145 135 145
P 9 DAFB* DAFB DAFB DAFB DAFB DAFB DAFB DAFB
- - 0 - - 338 325 114 12.2 0.15 0.15
1 18 10 38c¢ 30b 33la 292a 119a 124b 014a 0.l4a
25 63b 5l1a 342a 315a 122a 127a 014a 0l14a
5 18 42c 33b 322a 283a 118a 125b 015a 0.14a
25 70a 5l1a 330a 284a 12l1a 131a 015a 0.13a
1 18 20 47c 36b 31.7a 264a 114b 125b 014a 013a
25 97b 84a 302a 250a 123a 129a 016a 0.14a
5 18 53c 39b 278b 238a 11.6b 123b 014a 013a
25 108a 85a 274b 250a 125a 130a 0.15a 0.14a
1 18 30 52b 43a 286a 239a 115c 125a 015a 0.14a
25 123a 98b 256bc 200b 1228 134a 0.13b 0.15a
5 18 57b 48a 280a 218ab 11.7bc 126a 0.13b 0.15a
25 128a 105b 242c 229& 127a 134a 0.15a 014a
ANOVA*
Marketing temp. (A) L * NS T NS NS
Shdf‘llfe(B) *k*k *kk * k% * k% * k% *k*k ** **
(A) x (B) L NS NS * NS *x NS

“Fruits were harvested at 135 or 145 days after full bloom (DAFB), respectively, and stored for 28 and 30 days, respectively,
as asimulated exportation transport and marketing periods at two temperature regimes.

YDifferent letter represent statistical significance within each shelf-life by Duncan’s multiple range test at 5% level.

*NS, *, ** *** indicate non-significant and significant differencesat P < 0.05, P < 0.01 or P < 0.001.
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5] APt AAEHATE v F 145900 T fF 200 SREAE T FYg ApolE HolA] it
o] Are 5 7IRe] S7Ktel wet vt A% (Table 1).
A5 30l 1°CoA =55 18°Col A - 5E HljollA] Adgro] ZSY=HA Al sk} AA agk
Aol 239N°|T}. 25°CollA 5 IS 200N, & ZVIEIAL Hue angle A4Sl Adaw Rgjo]
2 Jepgor 5°CollA bE e A7 1 A 2 AREEH 2 AolA MAAIE o83l Zud
o] zlo|E HolX| ket T $ 135%9) #2@ < 379% Ay Wl $ 1359 9 14599 st
el vlgte] f87RRE F AR HsF @A o HAolA FEEU] aghe 717t 28 ¥ 072 F
2 ZAEACH(Table 1). AV =255 agte]l 5ol TPk vl &
7RI EIES 24 A ) & 135%1 1359 55 S g s AR A9, 7% 3
gt B B, #«H% T f52EE 1 T age ey B39 ol f571ke] 2
AREAS W 5 30Y 7o 7MeAdar ﬁé%,}%’— Oﬁél?i FoRA= AES HAtH(Tale 2). =, 1°Ce]l
11.4~11.9°Brix= Tz‘r%%loﬂ =43 11.4°Brixe} 1 F3kal 18°C @ 25°Coll A 5 FHe] argk
2folE HolA] koLt 25°CollA 5 TS w‘i 30Y 7+ 10 7HFow 33 A 4w
E 30¢] AW 12.7°Brix7kA Z7FstAh. UHH % 4~0.7, 52~5.7 Z 10.0~9.95t}. ¥hd 5°Col|
14599l &3t BpAlo] 9, 18 g Tolrle A **6}7 18 B 25°CellA et Ao agke
S2=o TAgle] s 3097t 12.3~12. 6°Br|xi z 30Y 7+ Zt7; 29-41, 81~105 ¥ 12.0~126
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Table 2. Effects of distribution temperatures on skin color difference during shelf-life in ‘“Whasan’ pears harvested at differ-
ent maturity.

Temperature (°C) Shelf-life

during (days) L* & Hue
Transport Marketing 135 DAFB* 145DAFB  135DAFB 145DAFB  135DAFB 145DAFB
- 0 58.2 60.0 -2.8 -0.7 94.6 911
1 18 10 60.9 ¢ 62.9 ab” 04c 34c 89.5a 85.2a
25 6l.1lc 62.2b 07c 35¢c 889a 85.0a
5 18 63.3a 63.2ab 29b 6.3b 85.9b 8l4b
25 62.2b 63.8a 41a 85a 84.1c 785c
1 18 20 64.2a 65.3a 52c 9.8 bc 82.7a 77.1ab
25 62.5ab 65.2a 57c 94b 8l9a 776a
5 18 64.2a 65.9a 8.1b 11.3ab 79.1a 75.3 bc
25 60.9b 64.7 a 105a 12.0a 68.2b 743c
1 18 30 65.9a 65.9a 10.0b 12.7¢c 76.9a 739a
25 64.3b 64.5b 99b 13.6bc 76.6a 724Db
5 18 65.9a 66.1a 120a 14.1ab 74.7b 726b
25 64.3b 64.3b 126a 149a 73.6b 711c
ANOVA*
Ma’ketlngtemp (A) * % NS * %k *k % * %k * %k
Shdf‘llfe(B) *k*k * k% * %%k * k% * %k *k*k
(A) X (B) * % * *k*k *kk * k% * k%

“Fruits were harvested at 135 or 145 days after full bloom (DAFB), respectively, and stored for 28 and 30 days, respectively,
as asimulated exportation transport and marketing periods at two temperature regimes.

YDifferent letter represent statistical significance within each shelf-life by Duncan’s multiple range test at 5% level.

*NS, *, ** *** indicate non-significant and significant differencesat P < 0.05, P < 0.01 or P < 0.001.
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e} Rithe] 73S BAvK(Table 2). #39] Bi7lE
AR Lk A 1t A% AES HolA] §gh
oy Arzog FEero BAgle]l AEeEs)
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Al A 2 aRlel] ofgk FH .1 Ask= §l
S Ao wetEh

T & 7% 307K B 7 BAES FE
sl AR 2y f% 20URE Rt 2Asia
A7)0 wet 2 B 2ol Btk vl 3
135Y0] =83k e AR F o7 5ColM kL
25°ColA el FHdo] fE 2087 30l it
7} Z¥2F 30 2 55%7F ASE Wi 1°CollA] 453t
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Fig. 1. Effects of trangport and distribution temperatures on
fruit decay rate during 30 days of shelf-life in ‘Whasan'
pears harvested at 135 or 145 days after full bloom
(DAFB).
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Table 3. Effects of distribution temperatures on the occurrence and severity of physiological disorders during shelf-life in
‘Whasan' pears harvested at different maturity.

Temperature (°C) during  Shelf-life (days) Pithiness Core breakdown

135 145 135 145 135 145 135 145
DAFB* DAFB DAFB DAFB DAFB DAFB DAFB DAFB

Transport  Marketing

Occurrence Severity Occurrence Severity
- - 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1 18 10 200a 350b 02& 04b 0.0 0.0 0.0 0.0
25 400a 500a 04a 08b 0.0 0.0 0.0 0.0
5 18 444a 500ab 04a 06b 0.0 0.0 0.0 0.0
25 3l6a 706a 03a 2la 0.0 0.0 0.0 0.0
1 18 20 737a 944a 14b 23ab 00c 167b 00c 02b
25 90.0a 1000a 22a 25a 60.0b 8l18a 07b 19a
5 18 875a 875a 13b 23a 6.3¢c 63b 0l1lc 01b
25 923a 1000a 29a 15b 933a 909a 20a 18a
1 18 30 944a 947a 15& 17b 56c 263b 01b 03c
25 882a 1000a 22a 29a 765b 100.0a 15a 30a
5 18 750a 900a 1l1b 16b 188c 200b 01b 02c
25 786a 875a 19a 33a 1000a 875a 13a 23b
ANOVA*
Maket|ngtefnp (A) NS NS * k% ** * k% * k% * k% * k%
Shdf‘llfe(B) * k% * k% * k% * k% * k% *k*k * k% * k%
(A) X (B) NS NS ** * k% * k% *k %k * k% * k%

“Fruits were harvested at 135 or 145 days after full bloom (DAFB), respectively, and stored for 28 and 30 days, respectively,
as asmulated exportation transport and marketing periods at two temperature regimes.

YDifferent letter represent statistical significance within each shelf-life by Duncan’s multiple range test at 5% level.

NS, **, *** jndicate non-significant and significant differencesat P < 0.01 or P < 0.001.
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