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Table 1- Formulation of hydrated emulsifiers

Sample SSL DMG DATEM
1 0.38 0.32 0.27
2 0.50 0.25 0.10
3 0.50 0.10 0.50
4 0.10 0.10 0.10
5 0.25 0.26 0.10
6 0.25 0.50 0.10
7 0.32 0.32 0.49
8 0.32 0.11 0.28
9 0.11 0.32 0.28
10 0.10 0.50 0.50
11 0.50 0.38 0.50
12 0.21 0.21 0.39
13 0.50 0.50 0.35
14 0.38 0.32 0.27
15 0.32 0.32 0.49
16 0.10 0.50 0.22
17 0.50 0.50 0.10
18 0.50 0.25 0.10
19 0.32 0.11 0.28
20 0.28 0.50 0.37
21 0.10 0.10 0.50
22 0.11 0.32 0.28
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Table 2- Type and percentage of ingredients used in biscuit formulation

Ingredients Percentage based on flour weight
Flour 100

Sugar 18.74

Invert syrup 6.65

Shortening 26.72

Salt 0.61

Essence 0.30

Ammonium bicarbonate 1.07

Water 10
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Table 3- Results of biscuit experiments
_Long Short diameter Thickness Hardness Browning Overall
Sample diameter . L
(mm) (mm) (mm) (N) index acceptability
1 52 35 6.10 16.44 10.42 7.57
2 52 36 6.0 16.10 11.22 7.62
3 52 36 6.0 10.46 10.19 7.87
4 50 34 6.14 16.54 15.48 7.50
5 50 34 6.16 16.61 12.94 7.54
6 51 35 6.16 16.70 11.08 7.54
7 51 35 6.09 11.01 10.03 7.80
8 51 35 6.08 16.29 12.70 7.57
9 51 34 6.14 16.59 12.65 5.75
10 51 35 6.16 11.48 10.03 6.10
11 53 36 6.05 10.77 9.88 7.84
12 50 34 6.14 14.17 11.10 7.70
13 54 36 6.07 14.53 9.71 7.73
14 52 35 6.10 16.32 10.39 7.57
15 52 35 6.10 11.06 10.14 7.80
16 51 35 6.16 16.76 11.0 7.57
17 54 36 6.08 16.30 10.24 7.62
18 52 36 6.0 16.17 11.16 7.60
19 51 35 6.08 16.22 12.63 7.54
20 51 35 6.16 14.32 10.21 7.70
21 50 34 6.14 11.29 1251 5.83
22 50 34 6.16 16.67 12.73 5.75
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Table 4- p-value model and factors

p-value di:;r?:;%er Short diameter Thickness Hardness Browning index Overall acceptability
Model <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0096
A <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0006
B 0.0013 0.0074 <0.0001 0.6961 <0.0001 0.7595
C 0.4583 0.3783 0.5331 <0.0001 <0.0001 0.2421
AB 0.0019 0.0085 0.3623 0.0031 0.7879
AC 0.3897 0.2500 0.0101 0.0199 0.0433
BC 0.2078 0.3820 0.6581 0.0373 0.4471
A2 0.0101 0.0011 0.6019 0.0120
B2 0.0017 0.6789 0.5940 0.1905
c2 0.4794 0.9471 0.0001 0.2717
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Table 5- Model type and R-Squared

Model R-Squared Adj R-Squared Pred R-Squared
Long diameter Linear 0.8099 0.7782 0.7115
Short diameter Quadratic 0.9629 0.9350 0.7579
Thickness Quadratic 0.9575 0.9256 0.7891
Hardness Quadratic 0.9967 0.9943 0.9790
Browning index 2F1 0.9556 0.9378 0.9116
Overall acceptability  Quadratic 0.7686 0.5951 0.6400
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Figure 1- Contour diagram of the interaction factors
on the long diameter.

T'ON /6T "[OA [ 2202 J93UIM [ uoinN 79 ABojouyda ) pood

15

369 37# 6 ey [ fovm@ ooz M Elead [ oyfe |




T 'ON /6T 'IOA / 2202 481UIAA / uonininp 7 ABojouyds | pooS

ay

I 0@ 6 prriv ) fomm @ 4 o3 [ bload [ eoyfa |

S g Sb anbld

ECNIE U
placdgel o5 (F Joao) p-value polie & avg L
1> &l azdls Jhalkas Sl il gy »» DATEM 4 SSL
Oe pp Gl asly (gyblixe ;50 DMG oS50
Llae Sl g Jblixe gonad lis p-value yolis
ol u5L_ DATEM gioe 5 DATEM 4 SSL
2 el 03 S8l ey 55y p plisdsel (55
¥ YA XY /YD ol DATEM | Lls)|
Ol oppieS il Cal ey 0 b oy +/0
09> ¥ dges ;3 &S Cunl 0dgs duopd +/0 pdaws > S
Sl e ol 0352 aS sy Clsid i
Ao Sy g Gl &K Gladigel 4 cuns
i BlygSun Cwlbus Sl cuw a0l I 4
(F US5) 33,5 oo ool oty 5 alS el

Hardness

C:DATEM

A:SSL

Figure 4- Contour diagram of the interaction factors
on the hardness.
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Figure 5- Contour diagram of the interaction factors
on the browning index.
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Table 6- Optimal formulation
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Long Short . .
SSL DMG DATEM  diameter diameter | Nickness  Hardness  Browning Overall
(mm) (N) index acceptability
(mm) (mm)
037 045 0.50 53.36 35.37 6.11 10.89 9.71 8.06
Desirability
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Combined
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1
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Figure 7- Desirability of factors, responses and combined.
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Table 7- Results of optimal formulation
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Sample Long diameter Short diameter Thickness Hardness Browning Overall

P (mm) (mm) (N) index acceptability
No-gel 50 34 16.98 17.18 7.48
Optimal 53 36 11.40 10.20 7.80
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Introduction: Biscuits are one of the most important flour products, that are very popular due
to its ease of production, storage, and consumption. In biscuits production using an emulsifier
has increased the ability to spread fat in the flour and sugar system. The objective of this
research was to investigate the effect of three emulsifier SSL, DMG, DATEM in the hydrated
form in soft biscuits and optimization of the formulation.

Materials and Methods: The range of use of each emulsifier is 0.1-0.5 percent based on the
weight of flour. The RSM was used to determine treatments and 22 treatments were
identified. The experiments performed included measuring the long and short diameter,
thickness, hardness, browning index and overall acceptability. The data were then analyzed
and optimization performed.

Results: The SSL has the most effect on the diameter than the other two emulsifiers and at
0.5% concentration has increased by 2mm in diameter. But, by increasing SSL, the thickness
has decreased. The DMG on diameter has a positive effect and its effect is greater on long
diameter. DATEM is the most effective factor on the texture and as it increases, the texture
becomes softer. The use of hydrated emulsifiers reduces browning index. Increasing DATEM,
causes dough adhesion to rotary moulding and the appearance of biscuits is unacceptable.
Conclusion: By optimization, the formulation of the combination of emulsifiers was
determined that included: 0.37 SSL, 0.45 DMG, 0.5 DATEM.
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* Corresponding Author: babakghiassi@hotmail.com


mailto:babakghiassi@hotmail.com



