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Table 1 Experimental design as mixture design

Run  Block  A:total flour B:acorn flour

1 1 0.7 0.3

2 1 0.8 0.2

3 1 1 0

4 1 1 0

5 1 0.7 0.3

6 1 0.7 0.3

7 1 0.9 0.1

8 1 0.85 0.15

9 1 1 0
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Table 2 Chemical composition of gluten free biscuits containing different levels of acorn flour

Run Moisture Ash Protein Fat Fiber = Carbohydrate Calories Antioxidant Total Phenol
AF:TGF % % % % % % Kcal/gr % (ppm)
30:70 7.27 2.30 3.42 2933 333 57.66 556.36 69.52 69.41
20:80 6.09 2.30 3.69 28.66  2.73 57.24 558.24 73.63 71.47
0:100 5.78 1.6 3.9 4453  1.33 44.69 615.26 59.58 29.34
0:100 5.21 1.65 3.85 39.93  0.66 48.799 597.74 58.83 22.21
30:70 7.12 2.58 3.02 37.53 3.2 50.73 588.93 73.28 74.01
30:70 7.69 2.63 3.47 3126 3.57 57.93 578.88 72.26 72.36
10:90 4.62 1.24 3.96 402 233 49.76 608.90 69.17 69.78
15:85 5.06 1.45 3.64 3726 2.5 53.08 597.24 66.43 68.1
0:100 5.40 1.5 3.75 41.23 1 48.26 607.06 61.64 25.04

F: acorn flour; TGF: Total gluten free flour

Table 3 Coefficient and significance of regression models for chemical analysis

Moisture Ash Protein Fat Fiber Carbohydrate ~ Calories  Antioxidant pig;agl
Model 38.45% 27.8%  1343* 923  98.98* 13.21% 8.83 22.92% 128.124%
AF 5.42 1.58 3.90%  41.71%  1.13 47.66 607.97 60.06 25.60
TGF 51.15%  -204.68*  2.10 806  8.88* 76.67° 487.13 2437%  3577.07*
AF*TGF  55.86 373.83 - - - - - 176.46 -6230.05
La‘f’.lli of  go4m  0171™ 0469 0386 037" 0.58" 1.70™ 0.47" 0.49™
R’ 0.92 0.94 065 062 093 0.65 0.55 0.88 0.98
adj R 0.903 0909  0.608 057  0.924 0.6 0.49 0.845 0.979
CV% 5.63 8.33 505  10.64 1269 5.73 2.57 3.41 5.86

ns: not significant; *: significant at p<0.05; **: significant at p<0.01; A: acorn flour; TGF: total gluten free
flour.
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Fig 1 Effect of different ratio of acorn flour on antioxidant capacity and total phenol content of gluten
free biscuits.

31 e IS (503 Gl bl cnl el3 SOl
L lacs sSas (Q_’.T—Lp))')b Oljms Cpmmads 540 bl
szl 45 Sl tals bk )T Sl e 15
oS o g s el @Lﬂ Cnlad el (63,5 S
byl 55T Ol Rl s3m 8 SRl 5 6,5 5 b

Ky bl gl Y-y
s JB bk s T bl ST mls 4 a5 L
YIS p S oSk cilbb ya L (S glajaxls 5

)_TQJ:: u@i;ﬂﬁf gi;) c.bji.' ))T Q)}jﬁ\bbﬁéa sdaline
Gl e banslin 53 byl sl e,0 Ky s w0 S

Lol (Spmmm S5 ) B e fond Al o O 50 50 8

Two Component Mix

Two Component Mix 10
61 =
15.5 «f
49.25 =i
E K 12 =
E 37.5 = _é
L
8.5 =
25.75 =i
14 = 5=
T T T T T ! ! T T T
Actual total flour 0.7 0.775 0.85 0.925 1 Actual total flour 0.7 0.775 0.85 0.925 1
Actual acom flour 0.3 0.225 0.15 0.075 0 Actual acom flour 0.3 0.225 0.15 0.075 o
Two Component Mix
11
7.75 =
§ 4.5 o
©
1.25 e
-2 —
1 1 1 1 L)
Actual total flour 0.7 0.775 0.85 0.925 1
Actual acom flour 0.3 0.225 0.15 0.075 o

Fig 2 Effect of different ratios of acorn flour on
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color parameters of gluten free biscuits.
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Fig 3 Effect of different ratios of acorn flour on firmness and required energy for puncture of gluten free
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Acorn tree is abundant in many parts of Iran and is usually wasted or used as animal feed. According
to the numerous health effects of acorn, the aim of this research is to investigate the influence of acorn
flour (substituted at levels of 0-30% with rice flour, corn flour and starch) as a mixture design on
chemical, nutritional, textural and sensorial properties of gluten free biscuits for celiacs. The results
showed that moisture, ash, crude fiber, carbohydrate, antioxidant capacity and total phenol of gluten
free biscuits supplemented with acorn flour increased noticeably compared to control. Increasing the
acorn flour decreased calorie value of gluten free biscuits. Hardness and penetration energy of samples
increased with substitution of acorn flour in formulation. Sensory evaluation showed addition of acorn
flour up to 20% was acceptable but total acceptance diminished at high levels of it. The obtained
results signify that the application of acorn flour in gluten-free baking could be useful for fortification
and increase of nutritional value.
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