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Variation of food brittleness of the fruit and vegetable slices

during hot air drying process
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Abstract ; Aims at the brittleness regulation of fruit

This

Objective:
and vegetable slices during hot air drying process. Methods:

article takes fresh potatoes and bananas as the research

materials, adopts mechanical and acoustic measuring devices to
collect mechanical and acoustic signals generated by the fruit and
vegetable slice samples at the mechanical compression mode,
which were collected at different drying times during the hot air

drying process of 80 ‘C, to comprehensively evaluate the fragility
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of the fruit and vegetable slices. Results: The acoustic emission
(AE) signal of the potato slice appeared the drying time of
45 min, and its AE energy increased gradually with the increase
of drying time. The stress increased rapidly and then remained
stable; The best drying end time of potato was 180 min. At this
time, the AE energy and force were 255.38 mV * ms and 20.25 N
respectively. The AE signal of the banana slices appeared from
the early stage of drying, and its energy increased rapidly with
the progress of drying, decreased after 150 min of drying, and re-
mained stable after 200 min. The stress appeared after drying for
60 min, increased rapidly until the peak at 240 min, and
remained stable. The optimum drying end time of banana slices
was 240 min, and the energy and force were 122.58 mV + ms and

18.01 N, respectively. Conclusion: The mechanical-acoustic de-
tecting method can be used to monitor the crispness variation of
the fruit and vegetable slices being dried and to optimize the hot
air drying process.

hot air fruit and vegetable slices;
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Figure 1
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Self-developed mechanical compression and a-
coustic emission detection experimental setup

for food crispness
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Figure 2 Transient acoustic emission signal of potatoes
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Figure 3 Variation of the stress with the compression

of potatoes
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Figure 4 Stress and acoustic emission energy

of potatoes
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Figure 5 Force and AE energy during drying at 80 °C
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Figure 6 Structural characteristics of the potato slice un- Figure 7 Changes in brittleness, density and moisture

der scanning electron microscopy

(6] 64 B 4% 5 1 HE D IR A AN ) L 5 BOHUBECBER 82 A0 P S o
REEEA 5 7 s A5 R I .

P 7 P R HE T BE AR A TR 45 min JR A4 8L ik
W B 7K A 8096 7 5 T J5 Bifi 4 T 48 F 1) 388 m A 25 7K 3
/N 7R B S R A O, G PR R BT R
T, T % T DA SR TAT i) PAL R T M T MR e T B AR
LT T 48 2 G 25 B B 2 40, eI 75 R 5115 5 T 4 4

content of the potato slice during drying at

80 C

PO L85 5 BEE T AR JZ 1 1 4% %I’\]iﬁiﬁi»wﬁﬁfﬁﬁi

BT KL 4R H
BRI 75 % 95 B R FER

W, SR R

K R 3

M F 4 F] 180 min
KEFER T 10.7% . B 75 & 5 RE &

K H 255.38 mV + ms; %5 B AL, S 0,984 B b ik

TRARIRA .y 20.25 N; R E M 5

SERTE A A

25



26

HA# 3 FUNDAMENTAL RESEARCH

BE 2518 | 202249 8 | RAENM

WA SR/ ARG S R IRAZ B SR ERE RS 407 . 1280
B WP . TR 250 min N, T BT G 1 1 AR ol \ o fight 240
R . 301 ] z
AR BE I S KRN 5%, B AT, A e R R K sl f a 200 £
. NETRNEN R " z 2 ° ] -
70 minCTJ8 B ) 38 03T 39%6) . PRI, DA 5 44 2 6 44 £ 23 50l AN 160 = 5
= L] = 9
JEE25 I ¥ T 180 min /E N TR AG L NAGE Y . THF = sl . 1120 ?@:
e FL bR T H e R T #5575 1 DR B A% 16 T 7 %% 1o} . 180 3
SN 2 K R B R 2 S e 0 5| 1%
T 3 A == =Y - S — Wl Bk =) L L L L L L L L o
L R GRS R NN R = T ol T2 N T b 0010 20 30 40 50 60 70 80 90 108
2. B8 ATLUTR th 4 G KRB 1020 2247 Th% e
A RE SR RO S b B T fE Y B B8 80 CFRIEBFTLAELZRKA LTE
22 ARTREBEFFERRETHURE e S EA
SO A R Tt B R TR E &N 80 °C,  Figure 8 Relationship between maximum force, energy
AR 30 min MR FE B TSR P2 2R 5, and water content of potato chips during 80 C
BB A B AR E ) SRR SCR WA 9 iR, drying process
40: — 130 60r ’JJ 170 601 — 1120
2; AR 25 50 e |60 500 R {100_
s boF 4o 1P0E 40 80 -
z z 40, z ,
RT3 20 152 & 2330 WE =330 oo £
=15 B= 43 S@& 5 =3
o 110 %“ 200 0 ? 20 40 ?
sl 15 = 10t 110" 10t 20 =
o/ b L e g 0 N - o O = | ] e N
00 04 08 12 16 00 04 08 12 16 0.0 02 04 0.6 08 1.0 1.2 1.4
i1 i1 i1
Time/s Time/s Time/s
(a) T90 min (b) TJ#120 min (c¢) THE150 min
40r 100 257 180 307 oy 7140
351 [ L I 20 . g |70 25 - 120
301 30 g ] g 1005
Z 25 60 =iy _Z g 180 =
RE20t \é]ﬂﬁ-R"% g :é?ﬂ
JlS* 140 Eddn: S 160 Eﬁum:
100 z 10 =
| 10 o
0= \ o 0 0 ol N | 6 PO NS [
0.0 0204 0.6 0.8 1.0 1.2 1.4 0.0 02 0406 08 1.0 1.2 1.4 0.0 02 0.4 0.6 0.8 1.0 1.2 1.4
I ] ] I ]
Time/s Time/s Time/s

(d) F44180 min
A 9

(e) T#210 min
80 CF BRI FHFEA LT

(f) F4#240 min
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content during drying at 80 C
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Figure 12 Relationship between maximum force, energy

and water content of banana chips during

80 °C drying process
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