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8. Ultrasound
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1. Adaptive neuro-fuzzy inference system (ANFIS)
2. Artificial neural network (ANN)

3. Takagi—Sugeno

4. Fuzzy logic (FL)

5. Perceptron

6 Grid partition

7. Subtractive clustering
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10. Weight reduction (WR)
11. Solid gain (SG)
12. Water loss (WL)
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13. Range of influence
14. Squash factor

15. Accept ratio

16. Reject ratio
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Fig 1 Response surface diagram for "A" ultrasound power & treatment time, "B" ultrasound power & osmotic
solution concentration (Brix) and "C" treatment time & osmotic solution concentration versus weight reduction
(%). Also, "D" is the ANFIS structure for prediction of weight reduction (%) of banana slices during osmotic
dehydration.
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Fig 2 Predicted values (by ANFIS model) versus
experimental data of weight reduction (%) of
banana slices during osmotic dehydration.
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Predicted solid gain (%) values
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Fig 3 Response surface diagram for "A" ultrasound power & treatment time, "B" ultrasound power & osmotic
solution concentration (Brix) and "C" treatment time & osmotic solution concentration versus solid gain (%).
Also, "D" is the ANFIS structure for prediction of solid gain (%) of banana slices during osmotic dehydration.
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Fig 4 Predicted values (by ANFIS model) versus
experimental data of solid gain (%) of banana
slices during osmotic dehydration.
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Fig 5 Response surface diagram for "A" ultrasound power & treatment time, "B" ultrasound power & osmotic
solution concentration (Brix) and "C" treatment time & osmotic solution concentration versus water loss (%).
Also, "D" is the ANFIS structure for prediction of water loss (%) of banana slices during osmotic dehydration.
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Fig 6 Predicted values (by ANFIS model) versus
experimental data of water loss (%) of banana
slices during osmotic dehydration.
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Fig 7 Response surface diagram for "A" ultrasound power & treatment time, "B" ultrasound power & osmotic
solution concentration (Brix) and "C" treatment time & osmotic solution concentration versus rehydration (%).
Also, "D" is the ANFIS structure for prediction of rehydration (%) of dried banana slices.

Yo



Ve )::c\q 092 AYo b)Lq...iv

Olnl 2l mlo 5 o5l alos

s edd Sl Sam gl (1) sazme ST 5 (1)
) Swer ol o polie (42 eslital &gl i el
Lol alge ol () O35 A Gt Sln el
S sty (1) sdeme KT 5 () S Jials ()
e Al sdnad et o Sl eslind b edd (5 K
53 s QY 5 AL /A0 AT Ll (S 4 el
eoed 5 esle Hltle N Ul 5 c3s s o § sares
S P edan Glagtew 035 dle UL
e il sla oy s eslinl gl 1 el ($3led s
W SSix gldolp 055 Jhe Loseta s olié

R

ch 0

[1] Salehi, F. 2020. Recent advances in the
modeling and predicting quality parameters
of fruits and vegetables during postharvest
storage: A review, International Journal of
Fruit Science. 20, 506-520.

[2] Satorabi, M., Salehi, F., Rasouli, M. 2021.
The influence of xanthan and balangu seed
gums coats on the kinetics of infrared drying
of apricot slices: GA-ANN and ANFIS
modeling, International Journal of Fruit
Science. 21, 468-480.

[3] Nasiri, A., Mobli, H., Rafiee, S., Rezaei, K.
2014. Kinetic model simulation of thin-layer
drying of thyme (Thymus vulgaris L.) using
adaptive neuro-fuzzy inference system
(ANFIS), Journal of  Agricultural
Engineering Soil Science and Agricultural
Mechanization. 36, 37-48.

[4] Tao, Y., Li, Y., Zhou, R., Chu, D. T., Su,
L., Han, Y., Zhou, J. 2016. Neuro-fuzzy
modeling to predict physicochemical and
microbiological parameters of partially dried
cherry tomato during storage: effects on
water activity, temperature and storage time,
Journal of Food Science and Technology. 53,
3685-3694.

[5] Deepika, S., Sutar, P. P. 2017. Osmotic
dehydration of lemon (Citrus [limon L.)
slices: Modeling mass transfer kinetics
correlated with dry matter holding capacity
and juice sac losses, Drying Technology. 35,
877-892.

[6] Salehi, F.2020. Food industry machines
and equipment, Bu-Ali Sina University
Press, Hamedan, Iran.

Yo

Sl b pd e sdalin lsgel 4w opl s & bokes
Syl dlome Chle 5 Osnl 3 Jlasl Ol (gl b Ol
Ll lods g0 gla iy sdome (01 doys uid Esls
boadl s ped sdalin WGl (gl aseia 5 o Ay,
A el s K0 doss Wil 3 OS5 I

A
ool Siledde s IS Sl 50V IS D iy s
ChlE 5 ol sl Ol (sl b 018) 0055 4 b
WY 5 058 W (35,5 Cupas 1l 0) (el s
Aoy3) oA Elh S oA Sepas MBIV e
Sl ool Sl eslizad b ol odd L3018 (3deme (5,01
S Gty by sdme KT Ao OS5 wup
I I e s S TR E
Sl a8 olaesls) sume (KT dss A LT glaesls
Gbosls ol s (Wap el eslinal L3l 5 el
U ool a3 8 513 ang sletle ) by ol o ie
S st ek g ekl S5l iledde U5

el /40 J.pb.v 03l S 32 U'L\ Ls\j" ol wl;m (r) J‘:‘J
220

Predicted rehydration (%) values

100 . |
100 150 200
Experimental rehyvdration (%) data
Fig 8 Predicted values (by ANFIS model) versus
experimental data of rehydration (%) of dried
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ABSTRACT

ARTICLE INFO

Adaptive neuro-fuzzy inference system (neuro-fuzzy or ANFIS) is a
well-known hybrid neuro-fuzzy network for modeling complex
systems. In this system ,the most frequently used fuzzy clustering
method is the fuzzy subtractive clustering algorithm. In this algorithm,
a cluster with a certain degree has each data point, explained by a
membership function level. In this study, ANFIS model was used for
prediction of weight reduction (%), solid gain (%),water loss (%) and
rehydration (%) of banana slices dehydrated by osmosis-ultrasound
method. The ANFIS model was developed with 3 inputs of sonication
power (at three levels of 0, 75 and 150 watts), ultrasound treatment time
(at three times of 10, 15 and 20 minutes) and sucrose solution
concentration (at three levels of 30, 45 and 60 °Brix) to predict the
characteristics of dehydrated banana slices. The calculated coefficient
of determination values for prediction of weight reduction (%), solid
gain (%),water loss (%) and rehydration (%) of dehydrated banana
slices using the ANFIS-based subtractive clustering algorithm were
0.93, 0.95, 0.94, and 0.91, respectively. In general, it can be said that
the high coefficients of determination between the experimental results
and the outputs of the ANFIS model indicate acceptable accuracy and
usability this method in controlling complex processes in the food
industry, including dehydration and drying processes.
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