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Abstract

The objectives of this research were to study the suitable amount of Chai Nat RD 43 cooked rice as
a substitute for wheat flour in brownie products, the suitable amount of sucralose as a substitute for sucrose
in brownie products, the physical and chemical qualities, and nutritional values of brownie products made
using Chai Nat RD 43 cooked rice and sweetener sucralose, and consumer acceptance of the brownies.
The results found that the amount of Chai Nat RD 43 cooked rice used instead of wheat flour in brownie
products at the ratio of 50:50 received the highest acceptance level (p<0.05) scoring between 7.5-8.0 meaning
like moderately to like very much. The amount of sucralose used instead of sucrose in brownie products at
the ratio of 50:50 received the highest acceptance level (p<0.05) scoring between 7.6-8.0 meaning like
moderately to like very much. The brownie products, produced by using Chai Nat RD 43 cooked rice
and sucralose, consisted of carbohydrate, fat, protein, moisture, ash, and dietary fiber at 38.74, 31.22,
5.72,20.69, 1.61, and 2.04%, respectively. The resulting brownie products had a lower glycemic index
than the control sample (brownie products prepared from wheat flour) (p<0.05). The results showed that
color values (L*, a*, and b* values), hardness, springiness, cohesiveness, and chewiness of brownie
products were not different from the control sample (p>0.05) (brownie products prepared from wheat
flour), whereas their water activity and gumminess were higher than the control one (p<0.05). Consumers

accepted that the brownie products were not different from the control sample (p>0.05).

Keywords: Chai Nat RD 43, Wheat flour, Brownie products, Sweetener sucralose
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Table 1. Three basic brownie recipes
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Amount (g)
Ingredient
Recipe 1 Recipe 2 Recipe 3
Wheat flour 55 - 80
Cake flour - 110 -
Chocolate 110 180 150
Cocoa powder 20 30 40
Unsalted butter 70 160 75

Egg (s) 100 (2 eggs)
Sucrose 175
Salt 2
Vanilla flavor 5

150 (3 eggs)

100 (2 eggs)

Baking powder -
Baking soda -

220 90
2 2
10 10
5 -
- 2

Source: Food and Nutrition Chandrakasem Rajabhat University 2020
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Table 2. The ratio of wheat flour to Chainat RD 43 cooked rice in brownie products

Ratio
Sample
Wheat flour Chainat RD 43 cooked rice
1 100 0
2 75 25
3 50 50
4 25 75
5 0 100
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Table 3. The ratio of sucrose to sweetener sucralose in brownie products from Chainat RD 43 cooked rice

Sweetness ratio

Sample Sucrose Sweetener sucralose
(Percentage (g)) (Percentage (g))
1 100 (220) 0(0)
2 75 (165) 25 (0.093)
3 50 (110) 50 (0.19)
4 25 (55) 75(0.28)
5 0 (0) 100 (0.37)
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Figure 1. Basic brownie recipes (Photo by the researcher)

Table 4. Sensory quality of basic brownie products

Product preference rating

Sample
Color Flavor Taste Texture Overall Preferences
1 6.4620.49° 6.7620.42° 6.70£0.45° 6.46+0.49" 6.56+0.49"
2 7.2620.44° 7.23+0.42° 7.20+0.40° 7.46+0.49° 7.2620.44°
3 6.73+0.44° 7.00+0.00° 7.00+0.00° 6.50+0.50" 6.70+0.45°

Note: Mean + Standard Deviation

: Different letters in the same column indicate statistically significant differences at p<0.05.
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Figure 2. Brownie product from Chainat RD 43 cooked rice instead of wheat flour (Photo by the

researcher)

Table 5. Sensory quality of brownies from Chainat RD 43 cooked rice instead of wheat flour

Product Preference Rating

Sample
Color Flavor Taste Texture Overall Preferences
1 7.36+1.03° 7.45+1.07° 7.20+0.97° 7.33+1.07° 7.41+0.95°
2 7.56+1.02° 7.40+0.91° 7.66+1.01° 7.53+1.10° 7.95+0.71°
3 7.53+1.05° 7.68+1.13° 7.68+1.10° 7.63+1.18° 7.98+0.78°
4 7.36+1.18° 7.40£1.11° 7.3541.22° 7.11+1.29° 7.28+1.22°
5 7.41£1.17° 7.38+1.15° 7.28+1.25% 7.31+1.28° 7.40+1.12°

Note: Mean + Standard Deviation

: Different letters in the same column indicate statistically significant differences at p<0.05.
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Figure 3. Brownie product from Chainat RD 43 cooked rice instead of wheat flour and sucralose

sweetener instead of sugar (Photo by the researcher)
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Table 6. Sensory quality of brownies using sweetener sucralose to substitute sugar

Product Preference Rating

Sample
Color Flavor Taste Texture Overall Preferences
1 7.71+0.85° 7.71£0.79% 7.55+0.64° 7.58+0.78" 7.90+0.72°
2 7.93 £0.24° 7.63+0.48° 7.48+0.49° 7.550.61° 7.98+0.28°
3 7.95+0.61° 7.88+0.51° 7.73%0.60° 7.60%0.48° 7.90%0.30°
4 7.45:0.64° 7.48+0.78° 6.61+0.85" 6.78+0.77° 6.86+0.78"
5 7.2540.67" 7.250.59° 6.50+0.78° 6.500.97° 6.60+1.02°

Note: Mean + Standard Deviation

: Different letters in the same column indicate statistically significant differences at p<0.05.
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Table 7. The chemical composition of brownie product

Chemical Composition (percent)

Sample  Carbohydrate Fat Protein Moisture Ash Dietary
Fiber (ns)
1 52.37£1.16° 25.05+0.66° 5.33+0.10" 14.02 +0.54° 1.50+0.01° 1.73+0.08
2 48.22+0.80° 26.79+0.99° 4.97+0.08° 16.85+0.13" 1.36+0.01° 1.792£0.09
3 38.74+0.15° 31.22+0.05° 5.72%0.06° 20.69+0.23° 1.61£0.01° 2.04+0.08

Note: Mean + Standard Deviation

: Different letters in the same column indicate statistically significant differences at p<0.05.

: ns (not significant) = Means in the same column are not significantly different (p>0.05).

PBRU Science Journal
Volume 19 Number 2 July-December 2022



4.2 m@mﬁmewr@mmwm\m’mmw

TawA N199AANRALAZANIBLADFLDANAF LAAI L

o

Table 8 NU31 ANANARAUITUINIURY 3 §RT

o

luumnsnsaeneliagn Ay

o qq

A (p>0.05) d2%
ANBLERTURARTH WY mﬁmﬁmﬁmmﬁqmﬁ 2

WazgRI 3 HANgandngmaai 1 ataliedAnynIg
aniAl (p<0.05) AAUKANTIIAANININ AULUBANHEA

WINAAADTLINIT 3 g0 uanglu Table 9 wWuan

PBRU SCIENCE JOURNAL 93
“ gy 019 atuil 2 nangiau - Sunau 2565

o v e A 4 d
NARADITLINNUGAIN 14N 2 Wargnsh 3 HAN
AN (Hardness) ANANNE AVE[L (springiness)
AN178MLINNY (Cohesiveness) WATAINIINUFD

N13LAEA (chewiness) luuansnae9lua @Aty

N9ANH (p>0.05) dauAIAINWTLER (Gumminess)
4 A . 4 4 L a
gmh 3 WANGININGATN 1 LasgnIn 2 aeinadl

WRIANATUNNADR (p<0.05)

Table 8. Color and water activity values of brownie product

Sample Color Value Water Activity
L* a* b*ns

1 28.99+1.39%° 7.69+0.38° 0.22+0.43 0.769+0.007°

2 28.96+0.89°°  7.05+0.09 0.60%0.29 0.815+0.815"

3 29.85+0.20° 7.20+0.12° 0.35+0.07 0.813+0.813"

Note: The data shown is the mean from the analysis for 10 repeatedly times

: Mean * Standard Deviation

: Different letters in the same column indicate statistically significant differences at p<0.05.

ns (not significant) = Means in the same column are not significantly different (p>0.05).

Table 9. Texture quality of brownie product

Sample Hardness Springiness  Cohesiveness Gumminess Chewiness (ns)
(gram) (ns) (ns) (gram)
1 12340.66+1511.94  0.27+0.02% 0.10+0.01 1302.82+286.31°  358.98+66.69
2 11836.08+933.36 0.35+0.12° 0.10+0.00 1300.60+£142.39°  471.63+84.93
3 12582.23+1288.82  0.29+0.03% 0.11+0.01 1541.73+203.75° 461.45+83.27

Note: The data shown are the mean from the analysis 10 repeatedly times.

: Mean * Standard Deviation

: Different letters in the same column indicate statistically significant differences at p<0.05.

ns (not significant) = Means in the same column are not significantly different (p>0.05).
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Figure 4. In vitro starch hydrolysis of brownie product compared to reference samples

(White Bread; WB)
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Table 10. Hydrolysis Index and In vitro estimated glycemic index

Sample Hydrolysis Index; HI In vitro estimated glycemic
index; eGl
1 88.51+9.83° 88.28
2 77.59+5.96° 82.28
3 78.03+3.84° 82.52

Note: The data shown is the mean from the analysis for 10 repeatedly times

: Mean * Standard Deviation

: Different letters in the same column indicate statistically significant differences at p<0.05.
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