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The Study of Drying Kinetics and Qualities of Dried Banana Slices by

Vacuum-Infrared dryer
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ABSTRACT
The objective of this research was to study of drying kinetics, specific energy consumption,

color quality, water activity, develop empirical mathematical modeling, effective moisture diffusivity
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coefficient and activated energy for drying of banana slices by combined vacuum and infrared. An
initial moisture content of banana slices was about 181-186% dry basis (d.b.). Drying processes were
conducted by an absolute pressure at 10 kPa with drying temperature at 40, 50 and 60 °C,
completely, final moisture content of banana slices was 10% d.b. The result shown that an increasing
of temperature would affect to drying rate increased whereas drying time and specific energy
consumption decreased. The final moisture content of banana slice was 7.2-10.54% d.b. and water
activity was about 0.263-0.319. However, the changing in color of banana slices would not
significantly different in L*, a* and b* values. Therefore, the drying of banana slices at absolute
pressure of 10 kPa and drying temperature at 60 °C was the optimized condition for drying banana
slices. Furthermore, the best equation for predicting of drying kinetics was a drying equation of Midilli
with the highest decision coefficient (R") at 099974, the lowest root mean square error (RMSE) was
0.00462 and the lowest chi-squared reduction (Xz) was 2.432x10". Effective moisture diffusivity
coefficients were between 6.85x10" -14.03x10 ' m’/s and the activated energy was 31,160.83 kJ/mol.

Keyword: Specific energy consumption, mathematical model, infrared radiation, vacuum, banana drying.
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BANANA RIPENESS CHART
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Drying Temp. Moisture content ns
0 (% d.b) o
40 10.54 0.319+0.061
50 7.25 0.263+0.030
60 9.67 0.298+0.064

o w

" Aolaifiauumnsnsiuegnsilteddey

PNTNN 3 AVDINAILALAIAIULANA WUDIEANS DU

7¢O L™ a¥"” b%ns AE”
fresh | 88.14+1.59 | 3.24+0.22 | 13.38+2.48 -
40 89.63+0.28 | 2.51+0.63 | 10.00+2.30 | 4.06+0.36
50 89.60+0.21 | 2.76+0.49 | 10.19+1.85 | 3.80+0.23
60 89.52+0.40 | 2.87+0.50 | 10.08+1.89 | 3.78+0.46
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3.4 UYUTIADN NAENAIENSOUTZA

dlethnanismaaesiildainniseuwiindasd
AUAY 10 kPa aaumgfl 40 50 uaz 60 °C luvinns
Ans1ziiieniamasfimeslundazaunisves
WUUTNADINNANAAIEAASIOURIAATIUIU 6 FUATT
Tnsuuudramendnmansionfifaiianzayian
srannsniuienanimaasaldffian deilen
duuszaninisanaule (R) geflgn Arsinlasves
AIUAAILAAIUAS@euade (RMSE) wazA1n1s
anadladidsana () dlgn [18]  wazeaInns
ias1znnudn Anedsduuszansnisiaduls (R)
Y5819 0.98276-0.99974 A5 INTidpUDIAIL

AaTALAGaUAGed@RdlafY (RMSE)  agTening
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0.00462-0.04122 uazALadsnsanaslaidsaes ()
fiAsening 0.02432x10°-1.76257x10° (9151991 4)
aun1sfifauainnsalun1siiuenanisnaaes
I#fianfe auns Midilli Tnefidadeduussaninig
dindula (R) 099974 gaflan Arsnflassvosainy
AanlAdeufdsasaiade (RMSE) 0.00462 uayen
msanaslamdsaenads (x) fifn 0.02432x10° ¢
fign oA nadssnardauninuduitldainnis
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Mildilli mM%‘amﬁauﬁﬂugﬂﬁ 8 wuduwuilualuly
Femadeniy antlgvinisinmanuduiudues
Sns1d1uAnuTuilaannsaasa BB Y
SnsdrunnuTuRldannsiuessaLnSIeNfs
Aaved Midilli wudn anuduiiusvestoyaraudig
Wudunse Jsaunseagulaan aunisves Mildili

Wuaunisfaiuisaldlunisvituienisilaoundas

P

8n31dIUAIINTUVDINITOUWTUNA I LAR AR

Aanandlugun 9

A5199 4 ANNISITLADSVBILUUTIARINNANNANERNSLOUNSA A

T Parameter , Y
Model R R RMSE 3
Q) k n a b c (10"
40 0.00820 0.97409 | 0.04675 | 2.22752
50 0.01236 0.99028 | 0.04064 | 1.69352
Newton
60 0.01647 0.98390 | 0.03628 1.36668
Average 0.98276 | 0.04122 1.76257
40 0.00192 1.29968 0.99769 | 0.01395 | 0.20221
50 0.00531 1.18830 0.99782 | 0.01379 | 0.20020
Page
60 0.00636 1.22857 0.99787 | 0.01321 0.18832
Average 0.99779 | 0.01365 | 0.19691
40 0.00813 1.30936 0.99771 0.01389 | 0.20056
Modified 50 0.01211 1.26967 0.99925 0.00810 0.06902
Page 60 0.01633 1.22800 0.99786 | 0.01323 | 0.18888
Average 0.99827 | 0.01174 | 0.15282
40 0.00898 1.08586 0.98431 0.03658 1.39086
Henderson | 50 0.01343 1.08359 0.98974 | 0.02990 | 0.94095
& Pabis 60 0.01748 1.05687 0.98884 | 0.03021 0.98541
Average 0.98763 | 0.03223 1.10574
a0 0.00543 1.32249 -0.29385 | 0.99872 | 0.01039 | 0.11431
) ) 50 0.00976 1.19801 -0.15691 | 0.99839 | 0.01184 | 0.15144
Logarithmic
60 0.01406 1.15001 -0.11435 | 0.99765 | 0.01385 | 0.21585
Average 0.99825 | 0.01202 | 0.16053
40 -0.00210 | 1.07849 1.00834 | -0.00882 0.99977 | 0.00440 | 0.02093
Vil 50 0.00462 1.20743 1.00305 | -0.00016 0.99965 | 0.00553 | 0.03395
idilli
60 0.00911 1.10522 | 0.99731 -0.00067 0.99981 0.00393 | 0.01809
Average 0.99974 | 0.00462 | 0.02432
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nanlun1seuwietagad [16] WemA1A1uaIATY
389909 InD) AU (1/Ty)  FdANTIAY (-E/R)
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31,160.83 kJ/mol wardaduiavimdaian 11.25x

10° m’/s
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