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Abstract

Microwave drying causes rapid vibration and movement of polar water molecules in food
to generate heat; therefore, water can be evaporated to achieve rapid drying and to overcome
the heat resistance by traditional drying. Yilan is the main production area of kumquat.
Kumaquat is very suitable as a raw material for candied fruit. The traditional candied kumquat
is very time-consuming by hot air drying. Therefore, the objective of this study was to use
microwave drying in the process of salt candied kumquat. The results showed that 3 kW
microwave drying 3 kg salt candied kumquat only took 350 min to reduce its moisture content
from 77% to 31%. However, it took 840 min by 45°C cold air drying. The drying kinetics of

both microwave and cold air drying methods followed Henderson-Pabis model due to R?>0.99.
Microwave drying also had a better brightness value and softer texture. Therefore, microwave
drying can be applied to the candied kumquat industry to achieve a time-saving effect.
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Fig. 1. The drying curves of 1 kg salt candied kumquat by microwave with different power at
the maximum setting temperature of 60°C.
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Fig. 2. The temperature profiles of 1 kg salt candied kumquat by microwave with different
power at the maximum setting temperature of 60°C.
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Fig. 3. The 1 kW/kg microwave drying and temperature curves of different loading of salt
candied kumquat.
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TEARRZIEH - R SRS R EER AR RS 22 E 2W =kt + b > H kB[]
FylE ARG > b By BEAVIGHVE R - IHIEERZ R AR 5T & ARG
KA R EERZ AR R R « TERUR DI HEL 1 kW/kg Ry R - 5 0 i e
R ASECE RIS IO D% 0 1~ 2 71 3 ke W AHEERE ST RIME T 1~ 2 F1 3 kW UK
DIERHET TN IR - HHIE 3 AVEZERh 4R » REDRIE N ERGZRI - ARz %I
IRz IR TNSE - R ESK AR 30% « SRRz ER hryER (W)
FHERIE (OFEE % » DERMERRII AT W=kttb i3 1 BT ZHAHERIGE(RY)
53 RIEy 0.967 ~ 0.984 F1 0.969 » BEHHR 1 » ] = FHVEZIEHZES R By 4.659 ~ 5.361 Fl
5.419 g/min » DAFETRAISHIDA Ske B MM T 3 kW UG TIERE {3 SR ATz SRR
2'{ o
2 1. BRI AT R B 2 B R R IR SRR R s 2

Table 1. Effect of microwave drying on drying rate and drying time of salt candied kumquats

. Linear regression 2 Constant drying Drying time
Drying method equation rate  ( g/min) (min)
1 kg, 1 kW MW y=-4.6592x+979.78 0.967 4.659 150
2 kg, 2 kW MW y=-5.3605x+1879.7 0.984 5.361 240
3 kg, 3 kW MW y=-5.4186x+2726.2 0.969 5.419 350
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Fig. 4. Drying curves and drying kinetics of salt candied kumquats by 3 kW microwave drying

and 45°C cold air drying. (A) Linear regression : Mr=kt+b > (B) Henderson - Pabis Model :
Mr = aEXP(—kt).
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% 2. Rz I Bl E e BRI R

Table 2. Quality analyses and pictures of microwave dried and commercial salt candied

kumquat
Drying method Microwave drying Eﬁfﬁgg g;lari
Moisture (% ) 31+1.37 31+0.28
Water activity 0.658+0.009 0.704 £0.007*
Hardness (N) 17.36 £6.33 21.73 £3.79
L* 30.28 +0.64 30.04 +0.22
a* 20.36 +0.86* 17.35 +£1.15
b* 43.69 £1.02 50.74+0.68*
Picture

Means with * within each row were significantly different (P<0.05) .

3 kg W AHEEERAE 3 kW SO EZRE 73 A R 2E 350 min Ry (ERUR HALRRI: - LA
HHIENEEZ MR C AR NS [ (KRZ IR AT AR RIS ] - S IOV BT e ez - (H Erid e

BEIBTY - BN 1 kW/kg Ry BB RUR RZRR(E - BT DAE = (EHARA T 25405 1
kg FYRCEHTEEER - TERZIREN I ERER 7y - TOONEZ IR AT S IEREZRE - TR ek ani =
FER 60°C R » DA 3 kg WA EERE DL 3 kW UK IR E R TSI S HYRZ IR R - (HA
R HZ IR 2 R EZ IR H 7K o3 PR BB T 22 Al 77 & Henderson - Pabis HZJE /N Mr =
aEXP ( —kt) - fHBHGE (R®) S 0.99 DLE « S Wrbbl o sz gl o H a8
BE Bz e R e (O R e e /KOS M T B (- 7
B 5 TR T B Rk AEBR BT BRI SR S - SO Rz il UK R T
A EERRZIRART - R RIFEIRE R - WEsmE -
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