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Development of Japanese rice cracker mixed with macadamia (Macadamia integrifolia)
nut crumb
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Abstract

This research develops a Japanese rice cracker (JRC) mixed with macadamia nut crumb (MNC). The results of drying
temperatures at 50°C, 60°C, and 70°C, as well as proportions of MNC at 20%, 30%, and 40%, that affect the physical,
chemical, sensory quality, and nutritional values of the product show that an increase in drying temperature decreases
the lightness (L*) and increases the redness (a*) and yellowness (b*) significantly (p<0.05). Additionally, water activity
(aw) and moisture decrease as the drying temperature increases (p<0.05). Regarding physical properties, drying
temperature does not significantly affect the hardness or fracturability of the products (p>0.05), but the increase in
MNC proportion slightly tends to increase product hardness. The 9-point hedonic scale sensory test indicates that the

amount of MNC significantly affects the color, odor, and taste of the product (p<0.05), while the drying temperature
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significantly affects the taste and appearance of the product (p<0.05). The JRC with 40% MNC and a drying temperature

of 70°C has the highest scores for color, odour, taste, and overall quality, but this is not significantly different from the

version with 40% MNC and a drying temperature of 60°C (p>0.05), which also scores as good-to-normal and is more

preferable for commercial production due to lower energy usage. The nutritional value of 100 grams of the product

provides 475 kilocalories.

Keywords: Macadamia, Japanese rice cracker, product development
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Table 1 Ingredients for the ratio of macadamia nut crumb to glutinous rice flour and the drying temperature of

macadamia nut crumb as the main factors.
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Table 2 Physical and chemical properties of drying MNC at temperatures of 50, 60, and 70 °C

Physical and chemical

Drying temperature (°C)

properties 50 60 70
Colour
L* 56.66°+2.73 53.26"+4.60 50.58°+2.46
a* -1.39°0.21 -1.51°£0.22 -1.81%£0.19
b* 7.77°£1.26 8.72°+1.41 9.42°40.13
Water activity (a ) 0.55°+0.01 0.49°+0.03 0.48°+0.01
Moisture (%wet basis) 3.41°+0.83 2.94°+0.40 2.51°+0.35

N.B.: Different letters within a row indicate differences determined by Duncan's new multiple range test DMRT) at the 95 percent level of

significance (p=-0.05)
" = Non-significant (p>0.05)
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Figure 1 Macadamia nut crumb
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Table 3

Table 3 Physical properties of Japanese rice cracker mixed with macadamia nut crumb.

Values
Drying temperature
Formula Hardness™ Fracturability™
(°C) : MNC (%) L* b*"
(N) (G)

1 50 (°C) : 20 64.66°+2.10 13.59+3.34 32.28+3.83 22.00+2.54 22.10+2.65
2 50 (°C) : 30 63.42°+1.30 14.25+2.89 34.32+3.34 20.90+2.33 21.90+2.28
3 50 (°C) : 40 64.24°+2.17 14.1622.77 33.80+2.90 21.90+2.08 20.40+2.12
4 60 (°C) : 20 64.10°+2.11 13.93+5.36 33.00+3.77 21.50+2.76 21.60+1.96
5 60 (°C) : 30 64.83°+2.13 13.76+2.45 32.38+3.70 20.10+1.29 21.20+1.93
6 60 (°C) : 40 62.21°+1.46 14.80+6.58 32.53+3.09 21.70+2.10 21.40+2.41
7 70 (°C) : 20 57.10°+1.86 13.30+3.86 35.1+2.38 21.80+2.36 21.60+2.88
8 70 (°C) : 30 56.33°+1.96 14.36%3.19 32.99+2.55 21.00+2.38 20.40+1.35
9 70 (°C) : 40 54.52°+1.44 14.3245.10 33.56 +2.21 21.90+2.26 20.10+2.13

N.B.: Different letters within a column indicate differences determined by Duncan’s new multiple range test DMRT) at the 95 percent level

of significance (p<20.05)
" = Non-significant (p>0.05)
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Table 4 F(p) value of Physical properties of Japanese rice
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cracker mixed with macadamia nut crumb.

Source of variation L* a* b* Hardness Fracturability
Drying temperature 1.241(0.295) 1.158(0.319) 0.877(0.420) 0.569(0.568) 2.902(0.061)
MNC 3.256*(0.044) 1.068(0.348) 0.105(0.901) 2.872(0.062) 0.026(0.975)
Drying temperature x MNC 1.801(0.137) 1.277(0.286) 0.380(0.923) 2.218(0.074) 0.218(0.928)

* = Differences were statistically significant (p<0.05)
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with macadamia (Macadamia integrifolia) nut crumb

Table 5 Sensory evaluation of Japanese rice cracker with macadamia nut crumb.

Liking scores

Drying temperature

Formula Overall accept-
(°C) : MNC (%) Appearance™ Colour Odour Teste Hardness"
ability
1 50 (°C) : 20 6.900.7 6.68°+0.8 6.647+0.8 6.72°+0.9 7.08+0.9 6.84°+0.8
2 50 (°C) : 30 6.92+0.8 6.88°°+0.9 6.88°+0.9  7.00"+0.8 6.98+0.8 6.86™+0.9
3 50 (°C) : 40 6.9620.8 6.86+0.8 7.10°+0.8 7.04%£0.9 6.900.9 7.08+0.8
4 60 (°C) : 20 6.92+0.8 6.70°+0.8 6.78%°+0.8 6.98°°+0.9 6.98+0.8 6.94*°+0.8
5 60 (°C): 30 7.00£0.8 6.947+0.9 6.947°+0.9 7.02°+0.8 6.86+0.8 6.90"+0.8
6 60 (°C) : 40 7.08+0.8 7.02*°+0.9 7.02°°+0.8 7.24°+0.8 7.18+0.7 7.10°+0.9
7 70 (°C) : 20 7.000.8 6.78°+0.9 6.80°°+0.9 6.96+0.8 6.98+0.8 6.78%+0.8
8 70 (°C) : 30 7.14£08 7.08"+0.8 7.00"°+0.8 7.14°£0.8 6.90+0.8 6.98"+0.8
9 70 (°C) : 40 7.18+0.8 7.10°+0.8 7.22°4+0.8 7.28°+0.8 7.16+0.8 7.22°+0.8

N.B.: Different letters within a column indicate differences determined by Duncan’s new multiple range test DMRT) at the 95 percent level

of significance (p<0.05)
" = Non-significant (p>0.05)

(@)

Figure 2 Japanese rice cracker with macadamia nut crumb.
(a) JRC-MNC 20% dried at 50 °C (b) JRC-MNC 30% dried at 50 °C (c¢) JRC-MNC 40% dried at 50 °C
(d) JRC- 20% dried at 60 °C (e) JRC-MNC 30% dried at 60 °C (f) JRC-MNC 40% dried at 60 °C
(g9) JRC-MNC 20% dried at 70 °C (h) JRC-MNC 30% dried at 70 °C (i) JRC-MNC 40% dried at 70 °C
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Table 6 F(p) value of Sensory evaluation of Japanese rice cracker mixed with macadamia nut crumb.

Source of Overall
Appearance Colour Odour Teste Hardness
variation acceptability
Drying temper-
4.209%(0.015) 1.650(0.193) 1.650(0.193) 4.633*(0.010) 0.090(0.914) 0.571(0.565)
ature (°C)
MNC (%) 1.925(0.147) 14.522%(0.000) 14.522%(0.000) 9.953%(0.000) 3.291%(0.038) 9.969%(0.000)
Drying temper-
0.169(0.954) 0.553(0.697) 0.553(0.697) 1.809(0.125) 2.408%(.048) 0.938(0.441)

ature x MNC

* = Differences were statistically significant (p<0.05)
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Table 7 Nutrition content of JRC-MNC per 100 g.

Nutrient (100g) Content
Total energy (kcal) 475
Total fat (g) 21.80
Saturated fat (g) 3.60
Cholesterol (g) Not Detected
Total Carbohydrate (g) 63.40
Total Sugar (g) 10.20
Protein (g) 6.20
Sodium (mg) 215
Potassium (g) 146
Moisture (g) 5.68
Ash (g) 2.20
Dietary fiber (g) 3.06
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