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—+) Gz sdes L 5 o (VVH) 5L s L= 5 (VH) Table 1 Symbols of inputs and output in fuzzy
model
AV=AY70) 5 (VE/0-3Y) ((\Y=A/0) ((4706-1) ((V=Y/0) (/0 Input and output Symbol
S a8k s Date seed powder D
Moisture content (%) M
Water activity Aw
. < Specific volume (ml/g) \Y
r-a ‘ Porosity (%) P
—— pogtS¥S (1) e Firmness (2h after baking) H1
R L Firmness (2h after baking) H2
LN L* value L
- a* value a
b* value b
G el b & s e ke Gy sl e Cugie a0 63005 ik Slps3B el s S

Table 2 Triangular shaped membership function of Fuzzy model outputs

Type of Limitation of membership Type of Limitation of membership

Variables Variables

functions functions functions functions
VL 23.5 25 26.5 VL 12.20 14.70 17.20
L 2394 2544  26.94 L 12.80 15.30 17.80
M M 2438  25.88 27.38 Lo M 13.40 15.90 18.40
H 2480 26.30 27.80 H 13.59 16.09 18.59
VH 25.37  26.87 28.37 VH 13.63 16.13 18.63
VVH 28.00 2950 31.00 VVH 16.09 18.59 21.09
VL 0640 0710 0.780 VL 12.87 14.37 15.87
L 0.662 0.732  0.802 L 14.40 15.90 17.40
aw M 0.689 0.759  0.829 L M 14.80 16.30 17.80
H 0.709 0.779  0.849 H 15.50 17.00 18.50
VH 0.740 0.810 0.880 VH 16.04 17.54 19.04
VVH 0.780 0.850  0.920 VVH 16.99 18.49 19.99
VL 0.80 1.11 1.40 VL 10.28 10.33 10.36
L 1.00 1.30 1.60 L 10.47 10.51 10.55
Y M 1.13 1.43 1.73 a M 10.56 10.60 10.64
H 1.33 1.63 1.93 H 10.64 10.68 10.72
VH 1.35 1.65 1.95 VH 10.75 10.79 10.83
VVH 1.41 1.71 2.01 VVH 10.83 10.87 10.91
VL 6.59 8.59 10.59 VL 18.00 18.01 18.02
L 9.54 11.54 13.54 L 18.14 18.15 18.16
P M 10.70 12.70 14.70 b M 18.19 18.20 18.21
H 11.77  13.77 15.77 H 18.22 18.23 18.24
VH 12.09 14.09 16.09 VH 18.29 18.30 18.31
VVH 12.37 14.37 16.37 VVH 18.32 18.33 18.34
VL 8.20 9.20 10.20
L 8.34 9.34 10.34
H1 M 8.50 9.50 10.50
H 9.17 10.17 11.17
VH 9.33 10.33 11.33
VVH 10.76 1176 12.76
Yov
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If (D is VL) then (M is VL)(aw is VVH)(V daf,
is VVH)(P is VVH)(H1 is VL)(H2 is VL)(L

is VL)(a is VVH)(b is VVH) )
If (D is L) then (M is L)(aw is VH)(V is dal,
VH)(P is VH)(H1 is L)(H2 is L)(L is L)(a is '
VH)(b is VH) \p
If (D is M) then (M is M)(aw is H)(V is dal,

H)(P is H)(H1 is M)(H2 is M)(L is M)(a is

H)(b is H) )
If (D is H) then (M is H)(aw is M)(V is
M)(P is M)(H1 is H)(H2 is H)(L is H)(a is
M)(b is M) (0)

If (D is VH) then (M is VH)(aw is L)(V is aail
L)(P is L)(H1 is VH)(H2 is VH)(L is VH)(a '
isL)(bisL) QY
If (D is VVH) then (M is VVH)(aw is dal,
VL)(V is VL)(P is VL)(H1 is VVH)(H2 is '
VVH)(L is VVH)(a is VL)(b is VL) V)

Sow .}@u—"

55T S Dl guas VY
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el

Table 3 Chemical properties of flour

Chemical properties Amount
Moisture (%) 13.6
Protein (%) 10.3
Ash (%) 0.64
Fat (%) 3.25
Gluten (%) 26.7
Falling number (S) 402
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Table 4. Effect of date seed powder addition on physicochemical properties of baguettes

Firmness (N) Crust color values (-)

Date seed Moisture a\é\t/;ﬁtry i%?ﬁ::}f Porosity ] "
powcer 9O TT g 09 zhaer SR o a b
aking baki

aking
0 506015 086001° 1714007 14354015 91040047  1470+044 1435027  1086£00° 18314008
25 B43007 080100 165:000° 14061010° 936008  15314016° 15874011° 10774004° 1820+001°
5.0 5684011% 0774006° 1614007 13690165 9530127  1580+005° 162810097 10674001 182300
7.0 2630401F 075:000F 1414011° 1263+009" 1018t006° 1608003 17014021° 10604002  1823+001°
10 2685:021° 07300F 1281008 1144013 10361013 1618007 175M044° 10514003  1824+008°
15 2046:006° 070:007 10040100 8561025 11744021 1856037 1846£050° 103140087 1822400

(Means £ SD in each column with different letters differ significantly in p<0.05)
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Fig 1. Output of fuzzy model in MATLAB software
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Table 5. Mean Standard deviation of fuzzy model

Mean Standard M aw \Y% P H1 H2 L a b

deviation (%) 0.25 1.54 2.1 3.31 1.06 1.31 11.51 2.34 2.21
3 30 g 30
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Experimental amount
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Fig 2. Comparison of outputs in fuzzy model and experimental amount by 2.5% (a) and 10% (b) date seed flour
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Investigation and modeling prediction of physicochemical properties
of baguette bread fortified with date seed powder
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Today, production of prebiotic foods is great important. One of the common prebiotic ingredients that
used in most food products is date seed powder. Therefore, in this study, for fast-accurate measurement of
physicochemical properties of baguettes containing 0, 2.5, 5, 7.5, 10 and 15% of date seed powder was
used in the modeling of fuzzy. Finally, it was found that by increasing the amount of date seed powder in
formulation baguettes moisture, L* components and firmness of the produced samples increased but
water activity, porosity, a* components and specific volume reduced, while no change was found in
amount of b* components. In the range of 0 to 15 percent of date seed powder, fuzzy logic models created
as an expert system, with very high accuracy and speed to be able to predict and determine various
characteristics as a factor of percent of date seed of product. Also, the system will be able to achieve the
amount of each of characteristics of the desired output in the range 0 to 15% date seed powder with very
high accuracy and less than a second.
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