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Abstract

The objectives of this research were to study the use of mulberry juice concentrate (5°brix) instead
of water in the crispy roti recipe (0%, 20%, 40%, 60%, 80% and 100%). The mulberry residue from the
juice process was dried and added into the recipe by replacement of wheat flour at 0%, 2%, 4%, 6%,
8% and 10% of wheat flour in order to reduce oil absorption in crispy roti. The Impact of mulberry juice
and powder on physico-chemical properties and sensory acceptance test of the resulting crispy roti were
studied. The results showed that the increase of mulberry juice in crispy roti led to a statistically significant
(p=0.05) decrease in brightness (L*), redness (a*) and yellowness (b*) compared to those of control
(without mulberry juice adding). The results from the sensory test using 9-point hedonic scale showed a
similar liking score of crispy roti with 80% mulberry juice compared with those of the control. For the
mulberry powder, it has a moisture content of 5.79%, water holding capacity of 5.15 g water/g dry sample,
oil holding capacity of 1.75 g oil/ g dry sample. The increase in mulberry powder content decreased the
brightness (L*), redness (a*) and yellowness (b*) of crispy roti in which the crispness increased without
changing hardness. Using mulberry powder at 10% showed the reduction of oil absorption by 69.49%
compared to the control. The sensory tests showed that crispy roti with 10% mulberry powder received
the higher linking score, especially flavor, taste, texture and overall attributes, compared with those of

the control (p<0.05)
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Table 1 Crispy Roti recipe
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Mulberry juice (%)

Ingredient
0 20 40 60 80 100

®  Quter layer
Wheat flour (g) 250 250 250 250 250 250
Egg (9) 50 50 50 50 50 50
Salt (g) 2.5 2.5 2.5 2.5 2.5 2.5
Oil (ml) 3 3 3 3 3 3
water (ml) 65 52 39 26 13 0
Mulberry juice (ml) 0 13 26 39 52 65

® |nner layer
Tapioca flour (g) 37.5 37.5 37.5 37.5 37.5 37.5
Qil (ml) 25 25 25 25 25 25
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Table 2. Color values of crispy roti incorporated with different levels of mulberry juice

Mulberry juice (%) Color
L* a* b*

0 37.98+1.10° 6.16£0.07° 16.63+0.52°
20 38.94+2.17° 4.18+1.53° 13.28+1.74°
40 31.86+2.58" 2.99+0.19% 4.76+0.33°
60 31.41+0.49™ 3.32+0.38" 5.22+0.37°
80 28.85+1.01% 2.72+0.26° 1.76+1.03°
100 27.82+1.00° 3.07+0.34" 2.42+0.15°

Note:*"Means in the same row with different superscripts are significantly different (pS0.05)

A

B C D E F

Figure 1. Crispy roti incorporated with different levels of mulberry juice (A) 0% (B) 20% (C) 40% (D)

60% (E) 80% and (F) 100%
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Table 3. Sensory score of crispy roti incorporated with mulberry juice at the different levels

Sensory Levels of water substitution by Mulberry juice (%)

attributes 0 20 40 60 80 100
Appearance 7.26+1.39° 6.48+1.5" 6.66+1.31% 6.86+1.49% 6.82+1.57% 6.78+1.52%
color 7.20+1.38° 6.26+1.45° 6.34+1.53" 6.80+1.30%° 6.78+1.44%° 6.54+1.54°
Flavour 6.86%1.22% 6.34+1.55" 6.74+1.48% 7.02+1.40° 7.02+1.36 7.00+1.57°
Taste 6.94+1.15°  6.50+1.63° 6.76+1.59% 7.44+1.35° 7.16+1.33% 7.04+1.71°%
Texture 7.1441.44° 6.94+1.51° 6.90+1.68" 7.56+1.37° 7.3241.49° 7.02+1.59°
Overall acceptability 7.2641.12%° 6.80+1.48° 7.08+1.41%° 7.4241.53° 7.44+1.10° 7.2241.31%°

Note: “”Means in the same row with different superscripts are significantly different (pS0.05)
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Table 4. Moisture content, water holding capacity and oil holding capacity of mulberry powder

Components Mulberry powder
Moisture (%) 5.79+0.21
Water holding capacity (g water / g dry sample) 5.17+0.68
Oil holding capacity (g oil/ g dry sample) 1.75+0.74
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Figure 2. Crispy roti with different levels of Mulberry powder. (A) 0% (B) 2% (C) 4% (D) 6% (E) 8% wa

(F) 10%

Table 5. Physical properties of crispy Roti with different levels of mulberry powder

Mulberry powder (%)

0 2 4 6 8 10
L* 30.32+1.29° 24.87+0.00° 24.11£0.22°  23.45+0.33° 23.07+0.20° 23.07+0.08°
a* 2.91+0.26° 2.11+0.23° 1.98+0.09" 1.48+0.29° 1.2240.14% 1.00+0.20°
b* 3.16+0.55" -0.40+0.41° -0.73+0.33°  -1.04+0.34"  -0.91+0°"™ -1.2240.19°
Hardness(kg/sec)  1.36+0.36" 1.35+0.23° 1.4040.22° 1.2540.15° 1.3540.31° 1.37+0.28°
Crispness(kg/sec)  9.69+2.13° 10.69+1.53°  11.1142.34°  10.91+2.48°  13.13+3.02°  13.07+2.19°

Note: **Means in the same row with different superscripts are significantly different (pS0.0S)
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Table 6. Oil absorption of crispy roti with different levels of Mulberry powder

Mulberry powder (%)

Oil adsorption (%)

0
2
4
6
8

10

1.77+0.06"
1.01%0.05°
0.87+0.05"
0.63+0.11°
0.60+0.05

0.54+0.03°

Note: *’Means in the same column with different superscripts are significantly different (pS0.05)
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Table 7. Sensory acceptance score of crispy roti with mulberry powder at the different levels

38

Sensory Mulberry powder (%)

attributes 0 2 4 6 8 10
Appearance 6.36+1.78° 6.76+1.62%° 6.62+1.33%° 7.04+1.33° 6.90+1.41%° 6.94+1.36%
Color 6.16+1.96° 6.52+1.55° 6.64+1.50° 6.70+1.72° 6.48+1.87° 6.52+1.72°
Flavor 5.32+¢2.11° 6.46+1.68° 6.68+1.50% 6.64+1.61% 6.54+1.87% 7.26+1.35°
Taste 5.66+2.02° 6.38+1.71° 6.76+1.22% 6.84+1.33% 6.74%1.66% 7.1241.54°
Texture 5.98+2.07° 6.92+1.44° 7.06+1.11% 7.2241.35% 7.20+1.42% 7.58+1.23°
Overall 6.16+1.82° 6.90+1.28° 7.02+0.99° 7.30+1.26° 7.20+1.24° 7.38+1.21°

acceptability

Note: Means in the same row with different superscripts are significantly different (p<0.05)
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