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Table 1 oil content in fried carrot (g/g dried solid)under different pre-treatments

Treatment Frying Blapching Blanching Ultrgsound Ultrasonic
°oC temperature tlme temperature Tupe frequency
°C min °C min kHz
Blank 160 160 - - - -
Blank 170 170 - - - -
Blank 180 180 - - - -
Anz+Fas 160 160 6 80 60 48
Anz+Fas 170 170 6 80 60 48
Anz+Fas 180 180 6 80 60 48
Anz 160 160 6 80 - -
Anz 170 170 6 80 - -
Anz 180 180 6 80 - -
Fas 160 160 - - 60 48
Fas 170 170 - - 60 48
Fas 180 180 - - 60 48
Blank: sample without pretreatment
Fas: sample+ ultrasound pretreatment
Anz: sample+ blanching pretreatment
Anz+Fas: sample+ blanching and ultrasound pretreatment
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1. Effective moisture diffusion coefficient (Deff)


http://dx.doi.org/10.52547/fsct.18.111.45
https://fsct.modares.ac.ir/article-7-24210-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-01-30 ]

[ DOI: 10.52547/fsct.18.111.45 ]

AR %))‘c\/\ o))>¢\\\ o)Lo...jl

C.zgj@w—\”

9y e Ol
S8 sl s WAL BT Sl SRIILY KE 4 ae g b
Les ¥ a5 dald aises 5 b SRl G50, ol Ol
O 53 il ol ile Lls 1 b, code YL
Yo glales Ho i Coyby Ools s Sl a OIS o 1) 85
oo 4 fly sy Cdr 4 e Sulg s &S ol
GRS sl Sl Dlaihy 1 el sk I3
S Gl S8 @ s s el bl 53 b, ol
SV Al @ pad 3 a5 VAT Slos 3 sy o Oljee
s A3k VO (6 w3l Lo Sl iy sl @5e 3
ooy cpl g edd Y3 e i BT bt b
LYA] 258 o0 035 e Sl 3 03 85 o (28l s
3 s BB S 5 sl Ll g e glad sl
ol opl 68 il dald @pad b oanglie 53 o) Ol
GLbll 5 Sl sl 53 sl gl A a Ol
S 5l i Sl s L sSes S SLIUE LS55 5 e
S 3 AS o mped L Jpame Sl sk za s sl
Comlos b 5 0 3L OAd o plin (3L s Sl JLiS
0Py Ol s el il b o sy b5
53 (Vo) sy 5 sibse [YE 5 Y4] 25 5 0 gkl
o (S 3l e o Dlabad 53 ey Sl Ol s
S o 5 S Slawiged Al 035 Fm b
S 5pd e I OAS Er Jsb s b AY S el
Cde A s g el Bl sy ol Julie s e slie
53 OTAY) OLen 5 L8l [V ]l e Rals 2y,
Ea 2l g Gpmpl s el b oles e 6 s
sy e il e bl i ) eslind il

I ARYFPRp

¢4

Hidden layer

Inlet layer Outlet layer

Temperature

_
Time Shrinkage
- K > | j—
Frequency J
— [

¥ X

Bias = C / | Bias |

Fig 1 Schematic ANN(artificial neural network
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Fig 3 Apparent density of fried carrots at
160 °C,170 °C,180 °C under different pretreatment
conditions
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Table 2 The impact of independent variables on
the effective moisture diffusivity at different
temperature(160,170 and 180° C)

Samples Desr (mz/S)

°C 322 % 10™
Blank-170° C 472 x 10
Blank-180° C 6.40 x 107
Anzim-160° C 348 x 10°%
Anzim-170° C 5.12 x 107
Anzim-180° C 6.51 x 107
Fas-160° C 3.79 x 10
Fas-170° C 541 x10%
Fas-180° C 6.62 x 10
Anzim+Fas-160° C 433 x 10
Anzim+Fas-170° C 588 x 10™
Anzim+Fas-180° C 6.80 x 10

Blank: sample without pretreatment
Fas: sample+ ultrasound pretreatment
Anz: sample+ blanching pretreatment
Anzim+Fas: sample+ blanching and ultrasound
pretreatment
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Fig 2 Oil absorption of fried carrots at 160 °C,170
°C,180 °C under different pretreatment conditions
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Table 3 The different structures of artificial neural networks to predict the parameters of shrinkage

Number of

Epoch Simulation Time Shrinkage Training Threshold

poc (sec) feurons algorithm function
In hidden layer R MSE

66 13.51 3 0.9959 0.000807 Lm Tan
12 9.35 5 0.9939 0.008355 Lm Log
60 13.54 8 0.9803 0.009539 Lm Tan/Log
45 14.56 7 0.9971 0.014868 Cgb Tan
79 18.90 10 0.9731 0.073065 Cgb Log
95 29.46 5 0.9911 0.008495 Cgb Tan/Log
41 7.55 0.9923 0.014353 Rp Tan
34 16.41 0.9981 0.023735 Rp Log
55 33.90 10 0.9798 0.028539 Rp Tan/Log
137 8.30 0.9929 0.047191 Scg Tan
57 15.02 0.9919 0.108720 Scg Log
50 12.73 0.9862 0.098443 Scg Tan/Log
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Fig 4 The prediction accuracy by the best trained
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Deep frying is one of the most common methods method of fast food preparation
that provides the desired sensory properties in the food. The rate of oil absorption
is affected by various factors such as processing conditions (temperature and
time), pretreatments, physicochemical properties of the raw material and chemical
composition of oil.. The purpose of this study was to investigate the ultrasound
and blanching pre-treatments effect on the physical and thermodynamic quality of
fried carrots under deep frying conditions. In this study, moistureand oil content,
bulk density and effective moisture diffusion coefficient were investigated.
Moreoverthe rate of shrinkage was modeledby the neural network. The results
showed that the use of combination of ultrasound and blanchingpretreatments
reduced shrinkage, oil absorptionand increased apparent density and effective
emission factor of moisture content at 160 © C, 180 ° C respectively. Moreover the
modeling of neural network shrinkage showed a good correlation and overlap
between the values predicted by the network versus actual values.
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