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2. Artificial neural network (ANN)
3. Takagi—Sugeno
4. Fuzzy logic (FL)

AL

dndke —\
M mlho 3 Gl S s o 5, 5 Coanl 4 a5 L
5 A Gbges © g (Ve ol VLl
(S GL:.A Sy Jds 4 Ol s s Bl Al e
Loy S Glie oSl SO0 0 Siays
Wil ssda opl 51 ST )] daes gl glaasel
als Cq...p
L;\:AL.%J})J?A it 6}5 Lile Jj )L‘I>'Lw “YL» C\Jz..”..v'

nan nn

Obelily hyls Ta Ll et Al e T

N s 53 g el Olssas Al 5 el VL
5 i e Sl 53 w3, S 4 adins ol Olgeay e
Gls fao 3 5 sl 03538 Sl (TeYe) LB, 3
b omeS ool (A5 5 bt S ol e
sl D35l S Lsls 0L s isls L3 s 30
Coae 53 5 38 G ST Ol Sl pme alS Esls
S ) oley IS L s +/0) M Wil s YL
8 5ls Ol GBS bt S alS g3l ST
w03 g ke 3 4 8l o s Gl Sl OIS e
I 5 505 03bitl oS Caile

LLYL el cle o M s e gl Al oo
oo ) 03 S8 B 5l Ge s S Ty e
5 0oy S (8l Oley il ol 5l g S S
Sty O ss el JBs Jo wypa 53 r e oo
Sl 5l el mlaal e Do SSS gl | il
S SS s S ilesls 15 eslinal 550 LS
grosn Gl ol gliE sl 0SS ) sl
b L 650 Eusa cdas 2alS [y 03 SSis Ol Ll e
0S|y Jpamn 3 1y bes (glen JS3 4y poman 5 03,5l
350 AV oS Db Jsame A5 4 e S Ll
[0 ,¢]

G IS T sl il Glapteen 58
=S 1B G50 e S S o Jer e 53 DS
la s 5 bssass Glp Cupde mls i b oK
Sl gl i) ekl Gy [N st aste
5 siledhe S s s Olsea (rassl
G Slpe p odd Jlesl il bl b St o

1. Adaptive neuro-fuzzy inference system (ANFIS)



Input

Ve [ELd N 092 A DJ\LQ..:'

Olnl 2l mlo 5 o5l alos

OS5 aS Wmd iy 3l el Sltle 35l 3 ol
A3 oslinal (L3l o JLES) o B, 5 Slae Blas i,
P50 3 S 5 36 glaal e 5l syl s
ol il lale bl sl gl | alS gdnad
M5l A Gy w5 oAl Ghuad s A 0 S
o B B ST Tt LY
G YO s P Sl Sl /0 Ll sl s
3 el N0 Y00 sy S 5 010 L N
YO &S Joge 5 A asise bt g0l iss el
PB pra ad 058 eslimal (il gl Laesls Ao
Yo libe s s s o lls) @S0k«
oslizal odus bigel aKd Osel gl o Laesls A3
00) Laosls okile 3L 51 a aSd oLl Hshea s S
e bl gl 8 et a8 eslinad (As )
5 0B i Ga) 23S e )3 eslinal 3 5e 23sel iS5
DTz as S ks Ve o 5,850 sl S sl
InputMF

Rule Output

OutputMF
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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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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
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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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Means with different superscripts differ
significantly (P<0.05).
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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.




