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Effects of Ultrasonic Pretreatment and Humidity Control on
Banana Drying Characteristics
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2.School of Food and Biological Engineering, Jiangsu University, Zhenjiang 212013, China)

ABSTRACT: The work aims to study the effect of ultrasonic pretreatment and humidity control on banana drying cha-
racteristics, in order to shorten drying time and reduce color deterioration of banana. First, the banana chips with a thick-
ness of (5.0+0.1) mm were pretreated with single frequency (20, 40, 60 kHz) at a power of 300 W and a temperature of
30 C. Each frequency was divided into 3 groups with treatment time of 20, 30 and 40 min, and the optimal ultrasonic
pretreatment time obtained was 30 min. Then, single frequency (20, 40, 60 kHz), double frequency ((20+40), (20+60),
(40+60) kHz) and triple frequency ((20+40+60) kHz) were respectively treated, and the constant temperature hot air dry-
ing was carried out at 65 “C. On this basis, hot air drying with drying media's relative humidity of 5%, 10% and 15% was
carried out. In ultrasonic pretreatment, the ultrasonic pretreatment with single frequency (60 kHz), dual frequency
((40+60) kHz) and triple frequency ((20+40+60) kHz) had the best effect on the hot air drying rate under temperature and
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humidity control. Under the same relative humidity of dry medium, the order of drying rate, rehydration rate and V¢ con-

tent from large to small in turn was triple frequency ((20+40+60) kHz), dual frequency ((40+60) kHz), single frequency

(60 kHz) and blank control group. Under the same ultrasonic pretreatment conditions, the smaller the relative humidity of

the drying medium, the higher the drying rate and the rehydration rate, and the lower the V¢ content. The effects of drying

media with different relative humidity on the drying characteristics of banana after ultrasonic pretreatment are explored to

provide theoretical basis for selecting appropriate drying process.

KEY WORDS: banana; ultrasonic pretreatment; drying medium, humidity
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Tab.1 Experimental design and parameters of effects of
single frequency ultrasonic treatment time on banana
chips by hot air drying

5 7 AR /kHz A 5[] /min
1 20 20
2 20 30
3 20 40
4 40 20
5 40 30
6 40 40
7 60 20
8 60 30
9 60 40

1.2.4

TEHE P R A A DI 300 W AIRLE g 30 C 2%
F R0 — 5 R 7 4 7 0 R T B XSUBUR — Ak
L, SRR ITE 65 CAMF T #EAT IR BE PR T
BCE R PEAT B A O 2 O R, TR AR AR
Al RRAIRIRER 3K, BOFME. 250 XU
A=A P PUAL B R AU, IR SR 2.
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Tab.2 Experimental design and parameters of effects of
ultrasonic frequency on banana chips by hot air drying

A REFS ORBSEER/KHz B E]/min
A 1 F N 30
B 2 20 30
BT 3 40 30
L 4 60 30
BT 5 EN 30
BT 6 20+40 15
BB 7 20+60 15
BT 8 40+60 15
=4 9 EN 30
= 10 20+40+60 10
1.25

TEM I & AR TR 300 W ORI B 30 ‘C 4%
PR XA R 4 AT BT . AU = AL B, SRS
AT TR BRI R 5%, 10%, 15%HiR
TR X T, A s R B R T
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Tab.3 Experimental design and parameters of
drying under moisture control

R AT IR T84 B
- : I (] /min ;
P Hi R /kHz TV IE /%
1 KM 30 5
2 60 30 5
3 40+60 15 5
4 20+40+60 10 5
5 KM 30 10
6 60 30 10
7 40+60 15 10
8 20+40+60 10 10
9 KM 30 15
10 60 30 15
11 40+60 15 15
12 20+40+60 10 15
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