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Background and Objectives: Diabetes mellitus is one of the most
common metabolic disorders that affect the metabolism of carbohydrates,
proteins, and fats. This disease occurs due to a lack of insulin secretion or
reduces tissue sensitivity to insulin and causes high blood sugar. Due to the
side effects of using chemical drugs to treat diabetes, different plants have
been used to reduce blood sugar. The cake is one of the cereal products
with a high-consumption snack for all age groups. In this study, the
possibility of producing cakes by replacing some parts of wheat flour with
quinoa flour and okra flour was investigated in order to use the benefits of
these flours in reducing the glycaemic index for people with diabetics. To
compensate the negative effects of gluten reduction caused by replacing
wheat flour with other flour, basil gum was used as a natural and
indigenous additive in cake formulations.

Materials and Methods: In this study, the nutritional properties of wheat
flour, quinoa and okra flour were measured. Then, four cake samples
(control, cake containing 30% quinoa flour, cake containing 16% okra
flour, and formulated cake consisting of 30% quinoa flour and 16% okra
flour) were produced. The sample with higher nutritional value was chosen
to evaluate changes in blood sugar in 10 patients with type Il diabetes using
the method of measuring blood sugar by a glucometer.

Results: The result showed that the amount of protein and fiber in quinoa
flour and okra flour was higher than the wheat flour. The fat value of
quinoa flour was more than wheat flour and okra flour. The comparison
between the cakes prepared from quinoa flour and okra flour with the
control cake showed that the amount of fiber, ash and protein in the cake
prepared with quinoa flour and okra flour was much higher than the ones in
the control sample. The cake containing a combination of quinoa flour and
okra flour had higher texture and sensory properties than the other samples.
The result of the patient' s blood glucose test during this study showed that
when the cake was formulated, the patient' s blood sugar response rate was
much lower than when they used white bread (control).

Conclusion: The results of this study showed that the formulated cake with
okra flour and quinoa flour could be used as a main snack for people with

)



diabetics.
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Tablel- Chemical properties of flour

Loy S Ly hentisn s sk N
Carbohydrate (%) Fiber (%) Protein (%) Ash (%) M°'St“(ﬂ,2)°°”te”‘ flour
1S 5,0
73.72+1.262 1.8+ 0.10° 13.5+0.67°¢ 0.60+0.05¢ 11.42+0.528 =2
Wheat flour
1S 5,0
67.26+ 1.55° 4,71+ 0.41° 14.16+0.922 2.61+0.25% 10.60+0.46% _hg >
Quinoa flour
()
55,72+ 1.07® 9.37+1.13 11.240.742 1.89+0.122 11.34+0.68° e
Okra flour
K (plord Slo gt —Yd g
Table 2- chemical properties of cake
Tl 3o 52,8 [ 1S ISl Ss
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dals KS
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155 S8
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el K8
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155 5 4l KS
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Table 3- texture properties of cake.
J:LA

s
Adhension Chewiness hardness Springiness Cake
(mj) (mj) (N) (mm)
L Ks
0.21+0.002 24.3+1.682 13.92+1.062 7.7£0.13* > )
Control cake
58S S
0.15+0.00°¢ 20.36+1.42° 10.82+1.14° 7.4+0.342 rs )
Quinoa cake
(Y
0.19+0.01° 23.98+ 1.472 11.4+1.02° 6.65+0.16° e
Okra cake
[* LS
0.18+0.01° 22.80+1.34° 12.98+1.72% 7.9+0.08% 55 g el S

Quinoa and Okra cake
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Table 4- texture properties of cake samples.

&S b Lol ieg il s
Total aceptance Taste aroma color Texture Cake
LS
4.55+0.132 4.7+0.342 4.8+0.212 4.7+0.428 4.5+0.96* = i
Control cake
5.8 S
4.00+0.44P 4, 5+0.50% 4, 4+0.82° 4.4%0.39% 4.00+0.27¢ ,.s i
Quinoa cake
L s
4.1+0.26° 3.9+0.11° 3.6+0.34° 3.6+ 0.51° 4.2+0.32° e
Okra cake
[J* L&LS
4, 3+0.27% 4.4+0.27% 4.3+0.53° 4.2+0.35° 4.4+0.428 SEhaie

Quinoa and Okra cake
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Table 5-Comparison of blood sugar levels during 2 hours after glucose and cake formulated consumption in
diabetic’s patients

ol ﬂ}.d)j u<.:s .X:.ﬂ.w oL <4.5.~5.>) QLA)
P Formulated cake Wheat bread Time (mine)
0.001" 137.5+8.87 173.6+17.3 0
0.001" 130.76+8.72 215.4+12.9 30
0.004" 126.5+6.38 185.6+19.8 60
0.001" 123.6+7.05 165.7+11.1 90
0.06M 120.3+£13.27 143.52+14.9 120

M
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Figure 1- Mean of blood glucose concentration curve in diabetic patients after eating 50 g of
formulated cake and white bread
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