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Abstract

Early harvested Satsuma mandarin (Citrus unshiu) was treated with hot air at 45°C for 2, 4, and 6 hours and stored at 5
T for 3 weeks and additional one week at 18C (simulated shelf-life} in order to examine the effect of mild heat treatment
on the storage quality of the citrus fruits. Quality attributes of the sample fruits evaluated during storage included the
respiration rate, internal gas composition, pH, titratable acidity, soluble solids content, flesh weight loss, firmness, peel color,
decay ratio, and sensory properties. The initial respiration rates, just after hot air treatment, were significantly higher in the
heat-treated fruits compared to the untreated. However, during storage at 5T, the respiration rates showed a similar level in
all treatments. Internal gas composition exhibited no significant difference between the heat-treated and untreated samples.
Hot air treatment also exerted no significant effects on the pH, titratable acidity, soluble solid contents, flesh weight loss,
firmness, and peel color of the fruits during the whole storage period. The decay ratio was manifestly lower in the
heat-treated fruits than the untreated. For sensory attributes including visual and organoleptic quality, no significant difference
was observed among sample fruits. Results suggested that mild heat treatment with hot air at 45T for 4-6 hours could be
used as an effective preconditioning method to keep the postharvest quality of Satsuma mandarin by reducing the decay

incidence remarkably during storage.
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Fig. 1. Changes in respiration rate of early harvested Satsuma
mandarin treated with hot air at 45 during storage at 5
T for 21 days.

(A): measured just after heat treatment, (B): measured after
storage of 21 days at STC.
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Fig. 2. Changes in internal gas composition of early harvested
Satsuma mandarin treated with hot air at 45T during
storage at 5T for 21 days and at 18T for additional 7
days.
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Fig. 4. Changes in SSC/acidity, flesh weight loss, and firmmess of
early harvested Satsuma mandarin treated with hot air at
45T during storage at 5T for 21 days and at 18T for
additional 7 days.
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T for 21 days and at 18C for additional 7 days.



w2
=
o
L

THFAZFELIA A11Y A3S (2004)

2 ZENEE 78 F AAYY dxHYE A 4 T olE FHHY BYe FE FEAE} ME ZAA
Holeg, $A8] a7 A A 2L FA 4 A= FHoM EARHALH, o= oF 87%9 FUFEE
2, F¥ol ¥F, B9 IR B B4 Eo] 722 24%, 8%, Astn Qe 5T AFLAA F714 TZLE o 23

o o o

14%52H A% 84AAE 60%, 32%, 24%E E438] 57} & Ae 2EFY SR o) FAHoE AF x|
SRk 22y ol R B wANIzE HY EF AN WEQ Aer ARdEY. AHF A %
Aeloll o8l ASHA pBaF o] 45T 4A T ol IA <3 7Y A% F P 24 E FrEYe o8 2

23 729 A$ A% 8UA T BA] A5 14-18%, T3 FAME olv] Rug v} e, 33TolA 2447 53t 4
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ot g9 AARE AAAN &3] dAHe P FA 7t 0% ©1% dAHAN4). FAele dxg F18 7
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F2 uAE 24 ZIRlEke @4z TR AE FAY FoAEg Hd Y o] AxHo IAH Ry 2B
739~ Diaporthe citri, Alternaria citri, Diplodia natalensisol 2|t o] o) QA B3 XA WAslE Ao 2 olgihnh

oW, Zao] WL == 2 XA 23o)9) Penicillium FEAel me 24 &F FEY AF F BEEA W
digitatum, 34 FZo)Ql P italicum, JthU Z30)2 Botrytis 35 #rlstaal, WA, A, B9 349 Zo ogEd g
cinerea®l] 13| fUHI, I3 ZWo] 79 Alemaria & F 53 As, 9%y, A, ent, 237, F93E 59 A
Folo) o3l HEEs e WS 1‘2"" o] ETH22). A EF2 FE dig) ztojAd AALE AASHATHTable 1). 7F

Table 1. Changes in sensory scores” of early harvested Satsuma mandarin treated with hot air at 45°C during storage at 5
T for 21 days and at 18C for additional 7 days

s ) Visual attribute Organoleptic attribute
Ia;adi;st)lme Treatment Discoloration  Wilti Gloss Overal Firmness  Peelability Sourness Sweetness Texture  Juiciness Overell
e qualiy v ™ S quality

Control 35 23" 51 56 60° 3° 4.3 54° 60° 55° 64"

0 2h 30 26° 50 58 43° 37 39 55 55 57 60"

4h 34 3 47 54 42° 4.1 40" 5.1 55° 64° 62

6h 33 38 38 53 28 38 3T 59 57 69" 60°

Contro} 49 38 44 49" 47 43 54 4.1 52 54 49

] 2k 44 37 50 59 4 48 49 48 59 6.1° 6.1°

4h 39 4.1 44 54 47 50° 48 49 54 58 55°

6h 38 34 44 54 34 47 47 53 58 62° 55"

Control 4T 39 43 52 45 45 5.r° 37 5 46° 48

y 2h 47 50° 40 51 49" 47 45" 49" 53 55° 55°

4h 43 44 40 48 39 4T 45® 43 56 67 59°

6h 55 55" 3 43 4¢ 54 33 44 54 60" 51

Control 46 4.0 50° 52 43 4T 47 41 57 46 47

. 2h 4.1° 43 47 55" 46 43 43 49 52 57 5T

4h 45 44 49 53 29 54 41 46 49" 50° 48

6h 46 44 4T 49° 39 58 43 45 56° 53 54
Control 50° 50° 45 43

28 i 2 jgﬁ zg: ;‘2 :f ND ND ND ND ND ND ND
6h 5P 56 40 43

" The values are means of ten replicates at least. Means followed by the same letter within cells are not significantly different (p<0.05, Duncan's
test). As the value increases from 1 to 9, the intensity of sensory characteristics increases.

F A9 9uTa F2 J18d ASME dAy AX gz o] FEZE] BY7] dFoldt. v A F
A2 Azte] BojAFE & A4S Yehided, ol 4 AE 359 s e Ag7EE oAt glo] Y +
AZLE A AIFg 995 YXSE Roz HJUHoZ FolRon, ol&el WA, RHPH, AAFH JAEFZHY
Az F-129 @A ZHAM =28 A7) wg F Hrto] QlAMT T dzte GAeTF7e) FAHA
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