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2. Artificial neural network (ANN)
3. Takagi—Sugeno
4. Fuzzy logic (FL)
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1. Adaptive neuro-fuzzy inference system (ANFIS)
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Fig 1 The ANFIS model structures for modeling of
drying process of quince seed gum using infrared
dryer.
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3. Subtractive clustering
4. Range of influence

5. Squash factor

6. Accept ratio

7. Reject ratio
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1. Digital balance, LutronGM-300p (Taiwan)
2. Weight loss


http://dx.doi.org/10.22034/FSCT.19.131.83
https://dorl.net/dor/20.1001.1.20088787.1401.19.131.7.8
https://fsct.modares.ac.ir/article-7-61173-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-02-11 ]

[ DOR: 20.1001.1.20088787.1401.19.131.7.8 ]

[ DOI: 10.22034/FSCT.19.131.83]

el 3 sledde (gl il g, Sl eslinal

Q\)&Aﬁjﬁ}}g&j

Al ol Ml 4l oo 0SS Dby e Bl )
OOl aS (azds 0A) 03 S i Oloj o 5 SV b Lol
$gad a4 by e (P<r/e0) 505 Lt s ol b oa (g)lsls
S e sl Ve Aol s aS ol e Sl Vo culbes |
(YY) OLLSen 5 (2355 ol 4 S 515 s b oY
L g S b Sl & jans 043 Sl T3
Muytqus;l;gwJuj;id\@u.m;w)ﬁ
Ll o Al 05 Sas Ol i gad b 3 55 5e L

@puw)uaﬁwuéu)pu;upd“,uuﬁ
u,.:._‘9“;4».&(P<'/'°) S| 03 9 )\;kf}" QXS ;{.w;- Ql.d)f
Szt Olejde oo Ll xladi sod alol i
o= cal:q (P<i/v0) ool Dls g j;j"a..;" $ls @..p O
ju;')lfc_..;ﬂ)'lquw dols a5 a8 sls Olis gl
L;)l;u_;uj_‘:\u}gg_éj_b)uj_?y@_@uu;@
u:»ALSL_vj 3)\3 HA_JH £l cg.,a)\ u" iji-}s(P<~/~O)

i o i s ea ki Y i 3 aS s bolaa

[V¢] T B JE I (PO PR ERCH - R PYCUE
Table 1 Results of analysis of variance for drying time parameters of quince seed gum drying
Sources of changes Degrees of freedom Sum of squares Mean square F P
Distance 2 800.67 400.33 21.66  0.000
Thickness 2 2933.56 1466.78 79.36  0.000
Distance x Thickness 4 589.78 147.44 7.98 0.001
Error 18 332.67 18.48
Total 26 4656.67

Saboles (e e V/0 b)) Sl halS aids YA/Y
o3 el oo SRl Al o Bl Vo B Ll sas gebas 51 s 3
I e ol as aml 2l Cada b gl 05 S
Aol 215 L (s s e JUE) e S
O 5 ol el b b ml ol ol e
SSSls L Oloey s il 5w ge 05 SSi (gl (YY)

D1y g s

100 A

Drying time (min)

Fig 3 Effect of samples distance from heating lamp on

the weight loss (%) of quince seed gum during
infrared drying (1.5 cm thickness).
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Fig 2 The interaction effects of gum distance and
gum thickness on the drying time of quince seed
gum (Power=375W).

Means with different superscripts differ
significantly (P<0.05).
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Fig 5 The training error values versus epochs
during training of ANFIS structure
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Fig 6 The ANFIS rules for prediction of drying
time of quince seed gum.
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Fig 4 Effect of samples thickness on the weight
loss (%) of quince seed gum during infrared drying
(7.5 cm distance).
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Fig 7 Predicted values (by ANFIS model) versus
experimental data of weight reduction (%) of
quince seed gum during infrared drying.
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ANFIS (Adaptive neuro-fuzzy inference system) is a combined neuro-fuzzy
method for modeling transport phenomena (mass and heat) in the food
processing. In this study, first, an infrared dryer was used to dry the extracted
gum from quince seed. Then, ANFIS method was used to modeling and
predicting the weight changes percentage of this gum when drying in infrared
dryer. In the infrared dryer, the effect of samples distance from the radiation
lamp and the effect of the gum thickness inside the container on the drying time
and the weight loss percentage of quince seed gum during drying time were
investigated. The results of drying of this gum by infrared method showed that
by reducing the samples distance from the heat source from 10 to 5 cm, the
average drying time of quince seed gum decreased from 58.0 minutes to 29.3
minutes (thickness 1.5 cm). Also, by reducing the gum thickness in the sample
container from 1.5 to 0.5 cm, the average drying time of the extracted gum
decreased from 45.7 minutes to 19.3 minutes (distance 7.5 cm). The ANFIS
model was developed with 3 inputs of drying time, samples distance from heat
source and gum thickness in the sample container to predict the weight changes
percentage of this gum when drying in infrared dryer. The calculated
coefficients of determination values for predicting the weight loss percentage of
gum using the ANFIS-based subtractive clustering algorithm was 0.983. In
general, it can be said that the high coefficients of determination between the
experimental results and the outputs of the ANFIS model indicate the acceptable
accuracy and usability of this method in modeling heat and mass transfer
processes in the food industry.



http://dx.doi.org/10.22034/FSCT.19.131.83
https://dorl.net/dor/20.1001.1.20088787.1401.19.131.7.8
https://fsct.modares.ac.ir/article-7-61173-fa.html
http://www.tcpdf.org

