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Abstract

In this study, drying characteristics of peeled longan fruit underwent the laboratory-scaled-tray drying
system. The drying conditions of single-stage drying temperature were 60, 70 and 80°C and multi-stage drying
temperature for 80°C (60 min) followed by 70°C and 80°C (120 min) followed by 70°C. The drying rate of single-
stage drying temperature required to reduce moisture content of peeled longan fruit from 8.64+0.34 to
0.11£0.03 Spater Sary matte[l was 0.0078-0.0203 Guater Sary matte[l*min. Whereas the drying rate of multi-stage drying
temperature were 0.0138 and 0.0189 ¢,ater Sary matterfl*min. To evaluate the drying kinetics of peeled longan fruit,
the obtained experimental data was applied to thee mathematical models (Newton, Page and Henderson &
Pabis) and the model with the best fit was determined. The results showed that the Page model could describe
the drying characteristics at the most satisfactory level because it gave the highest coefficient of determination
(0.9361-0.9980), the least chi-square (0.0585-0.0005), and the lowest root mean square error (0.0193-0.2379). The
drying conditions multi-stage drying temperature for 80°C (120 min) followed by 70°C was suitable for color
retention of dried peeled longan fruit. The results of the color changes in CIE-L*a*b* of dried peeled longan fruit,
L*value and b*value was hightest however ag*-value and Browning Index was low. This trend shows dried

peeled longan fruit in gold color after drying.
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Figure 1. Diagram of the tray drying system.
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Figure 2. Photography of CR-400 choma meter (Konica
Minolta; Japan).
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Table 2 Drying rate and SECs of of dried peeled longan
fruit.

Drying condition Drying rate SECs
@umer Sou M) | (KJ/KG, e

60°C 0.0078 25.36

70°C 0.0152 23.17

80°C 0.0230 22.90

80°C (1 h) 70°C (9.0h) 0.0138 17.64

80°C (2 h) 70°C (6.5 h) 0.0189 15.01

Mﬂm'ﬁmeﬁsﬁa;&awudwLﬁaqmmmﬁuqnﬁﬁu WAA
SECs ffufirnanaa iiiosainmssuuiadedlefigumagiis
tulFinanlunisouuefiunuaudsnalsiiia SECs winn
nseuwisiigumniigefildnanlunseuuaiosnin wazile
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‘Cllunan 1h enudiegaumgll 70°C waznsldaamad
80°C Hunan 2 h nudegaungd 70°C auidledloauui
AUy (Table 2) INWANTTANYINUIIAT SECs vBINT
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*min Ngaungil 80

gUNOILUY Multi-stage drying maaaaﬂ’ml,uaﬂmﬂl,ua
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Figure 3 Effects of single-stage drying temperature on

the moisture content of peeled longan fruit change at
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Figure 4. Effects of multi-stage drying temperature on
the moisture content of peeled longan fruit change at

any time.
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Table 3 Regression coefficients of thin layer drying models for single-stage drying temperature and multi-stage

temperature peeled longan.

Drying Model Prving (Eé))ndition Drying Model Constants R 4 23)(10» RMSE
60 k = 0.0023 0.9748 1.97 0.0438
70 k = 0.0035 0.9842 1.54 0.0386
Newton 80 k = 0.0068 0.9955 0.58 0.0233
80" and 70° k = 0.0203 0.9361 58.5 0.2379
80 and 70"’ k = 0.0273 0.9761 3.01 0.0630
60 k = 0.0049 n = 08777 0.9927 1.55 0.0384
70 k = 0.0071 n = 0.8740 0.9841 1.11 0.0321
Page 80 k = 0.0073 n = 0.9997 0.9976 0.43 0.0193
80" and 70° k = 0.0926 n = 0.6324 0.9408 15.34 0.1195
80° and 70° k = 0.1392 n = 0.5743 0.9863 1.32 0.0412
60 k = 0.0023 a = 09782 0.9905 2.01 0.0437
70 k = 0.0034 a = 09747 0.9923 1.53 0.0377
Henderson and
o 80 k = 0.0070 a = 0.9989 0.9980 0.67 0.0251
80 and 70° k = 0.9192 a = 09194 0.9573 30.24 0.1681
80° and 70° k = 0.0250 a =0.9394 0.9792 2.76 0.0602

WUUTIa83URY Page  Aanumunzaulunisituneuin
fign 1iosandien R’ Turs 0.9408 - 0.9976 FsiiAmnnnin
wuudnans  uagAn y uaz RMSE HAvinfu 0.000043-
0.0015 wag 0.0193-0.1195 Fafeteenitwuusiaosoud
3Aaue9 Newton way Henderson and Pabis @0nAasny
$189UITYVDINITANBINAN TENUVDIRDVAUNAFIEATAT
puwFIMnonyndn, menines lulnsew uas uzide
WALHY WUIMUUSIaeeuRSHa Page Muunzaulunis
unednsnsiUasuulasaanmty (qmB4e; 2558, Uoana
LATARLE, 2556 LAy Abano, et al.2011) tagludisnided
Anvnuusiasteuisdaildlunisiiuienisiudeuudas
mms?jyusuaﬁmqmaLﬂwuﬁuﬁi’wmuma wagluudaes
louisAamen15UsUlAY (Curve fitting) LuudadloNNIA
wuvgniay (Hybrid  model) Fafunsrmendiuysves
wuudrassdudnluldsaunisviung wu Midilli et al. uae
Logarithmic a8139l3AnukUUIIABRURTAARUUGNHEAY
tuiifedrfniidrdnludureansimungiduwuudiass
il Wesendinisusulfeesinusdiuauann deualiile
Tlanusamaranuduiusvesdnusivaniizaneg 1
Faunan1sAneYeInsiteisdenuuusiae Ui
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auwtlaogamungan
3.1. wavesenmpduvuiude sz ampiuvumargiuly
nseauTRBauman vl lsouu
nalnmsdsuudasdvendedlelussminensyuauns
THounis wagngfinssunisindouilvesuianinuiy
dosnluiedlefivivosddsznavdssanas 815
852% w w' duluvesnailuiedloduasavareidl
psAUszneUmMaAiinanevia faanuviinusngigaass
auUAn1anTeLaIng) (Rheological properties) Tudnwouy
vouvarUszianuoutiuveiey  (Non-newtonian)
dnvuzfuveaanfituniadafuveanailungudendu
Psedopastic  fliAnuniinusngiigeann uazdodlduss
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Figure 5. Comparative of mechanism of optical properties change of peeled longan using single-stage drying

temperature and multi-stage drying temperature.
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60°C

70°C

80°C

Figure 6 Photography of dried peeled longan fruit using single-stage drying temperature (60, 70 and 80°C).

80°C (1 h) 70°C
Figure 7 Photography of dried peeled longan fruit using multi-stage drying temperature at 80°C (1 h.) follows by
70°C and 80°C (2 h.) follows by 70°C.
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aeluTanagiingaduaunsenidafagliaiuisasessy
wssruinduianisudeiuaninidusesuan  (@nnuu,
2555) msldgamalinvuiudegaumgiisinnenvvgddid

Table 4 Impacts of single-stage drying and multi-stage drying of optical

Index (BI) of dried peeled longan fruit.
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properties (CIE-L*a*b*) and browning

Drying condition L*-value a*-value b*-value TCD Browning Index
60°C 39.41+2.6° 16.141.9° | 205%34° | 22924120 | 2292+1.22%
70°C 31.6+1.8° | 223%14° | 17.63219" | 2696+2.74° | 26.96%2.74°
80°C 175431° | 364t26" | 146127 | 4338t451° | 43381451

80°C (1 h) 70°C (9.0 h) 41.2+2.1° 132401.7° | 223%26° | 22314145 | 2231%145°
80°C (2 h) 70°C (6.5 h) 45.3+1.9° 43+£1.7° 30.1%3.1° | 20.64%0.85° 20.64+0.85°

Superscripts in different rows of each column show significantly difference at p < 0.05.
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