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Abstract: In our study we adopted a new detection method, which combined mechanics and acoustic emission devices, to
collect the mechanical and acoustic signals generated in the process of banana chips from compression to fracture, and quan-
titatively detected and analyzed the brittleness of banana chips. The results show the vacuum-dried banana chips exhibited a
highest statistical average maximum stress and acoustic emission energy, which reached 53.74N and 114.57 mV'ms,
respectively. The fried banana chip exhibited a lowest statistical average maximum stress and acoustic emission energy,
which reached 24.88 N and 20.18 mV-ms, respectively. The new method can quantitatively detect the brittleness of banana
slices. In the four processing processes of roasting, vacuum drying, frying and sun drying, the banana chips obtained with
vacuum drying shows the highest hardness and brittleness.

Key words: banana chips; brittleness; acoustic emission; texture

BRI KR MG S R I GERR, SR RIKCR |
BiSRA T URE, 2848 Fohn T 25 46 T A ) (6 R
B FURERNGE SRR R | SR O R | T A R
PRIRED . SRR ARk 2 B S ol , i3 b
BB 00 2R MG A i 2 MR B 22 A Sl ke T
U2 R e SR R R — AR
i, QLI R MR e W SE AR S R 2 —, RS

N

KFaHEE: 2022-05-19; f&EIHHEA: 2022-09-21
BEEUWH: FEFESV ARSI H (2017YFD0400904-4)

FOERE A METEBEA TR X AR AT, MEtE Y
PR E PN e T B, FRT, X etk
BT B E SC, DA METE I 32 025 1™ Bt B 45 ) | T
o MEL R P 7 2 A 7 7 S AR R Y A,
WErE P TT ik 20 I E PR | 1k M ik
3 FRCL R PR TR A X IR A 3 T
r, EEAAE R CE L i AR (1257) LR bl

EEEN: & & (1997—) , B, WA, BLEsd:; BEEE: RTE, 8%, wuzhonghua@tust.edu.cn



2023 2 H

&, . AR L L ZFEAMER RS - 49 -

YTz G2 BEITE TR € —E NG
FEE PRI 51, ELI R R A i )
TE R B 5 R ORI, T2k 3 SRS R X
SEAE RS SR MR I — R BIAN 1, XREAHE T TR
a6 , 153 1 S A e s 2k, X R T A 2
WA R Sy R A B (R L RE S AT T2
JEME , AN RE B S M i BRI . P Ak
1 ST S0 PR BT 4 I Hh A P AR R Rk
Wk R 2 IR ST G AR, A5 7 A
I RARERR AU A , B AR R 5 L
Wt P 5] 22 Ak, 55 4 252 6T [t DRUASE AR AN [ T 471 2
SO R A A5 5 A SRR 22 SRR T
T, AEHCSRAEIAR A R AR AR, 1 00 2R A R
g e A I By BRAR . 2020 4, AER
RRZH R BUPS R S BRI RAE AR IT 15 2 MHz, B
ST ED B 2t R A B

BERPOR R R G I 2 P O T 3K, AL

x1 ARAMIIZEERNEFREARTEEKE
Tab.1 Nutrients and dry basis moisture content of ba-
nana chips in different processing processes

TTZ fgf/kd RSP H% ]
EAE RN BokiEEY KRS
piiges 2135 1.7 32.8 525 3.0
HA K 1932 22 15.1 78.6 22
E 2291 1.4 37.7 513 2.7
[l 2120 1.8 26.8 64.6 3.0

e F PRI 100 g BE S TR EERE R
Micro— Il BIES 75 K 5 R 40 (G485 7 A 5
R S ATE OSSR RERGS) , Jbais
LRI AT FRA ] 5 CT3 BUED F TN, 55 [ 1)
®AHE]; Sigma 300 AUk SRS, KR
g%n] (i) A BR A Al
1.2 KIEAHZE
1.2.1 HERRHEEE
B e A B B AN 2 s, SCIGRT, 7R

FER VAR, TR 4 RN T T2
R b, R A R SR ARk, MR &
SFEAR DR AR {SCR SR R B I P A 4 22 W 2R i
R = LR I ) 2 P A5 T AR A 2 R W 2R Y
REFE LA R TR/, e o T R e A AR, () i
SN T2 A 7 SRR R P 52

1 #MREFE

1.1 EREEE

A SCINA T FH A R R il 4 FOR R TT
ZAFBN R AL, 0T 2 R T 2 SRR
FHER (RFREAR) (B2 BKEE R iR
Al) MIER AR (BUMIBEA R]) | B A GBI
HIRAF) . ANFFERWEER (3.5 £0.5) mm. 4
P8 AR S AT AN 1 R, HEE SR DL
TSR 1.

(o) WIEEHR
B1 BFEREREIUE

Fig. 1 Appearance of the banana chips samples
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Fig. 2 Measurement experimental setup for banana chips
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Fig. 3 Variation of the stress with the compression of the
roasted banana chips
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Fig. 4 Transient acoustic emission signal of the roasted
banana chips
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Fig. 5 Relationship between stress and acoustic emission
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Fig. 6 Maximum acoustic emission energy-maximum
stress scatter distribution of the roasted banana
chips
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Fig.7 Maximum acoustic emission energy-maximum
stress scatter distribution of the vacuum-dried
banana chips
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Fig.8 Maximum acoustic emission energy-maximum
stress scatter distribution of the fried banana chips
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Fig. 9 Maximum acoustic emission energy-maximum
stress scatter distribution of the sun-dried banana
chips
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Fig.10 Summary of maximum acoustic emission energy-
maximum stress scatter distribution of banana
chips in different processing processes
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Tab. 2 Statistical average of maximum stress and acoustic emission energy of banana chips in different processing proc-

esses and their density
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Fig. 11 Microstructural characteristics of the banana
chips under scanning electron microscopy
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