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This research aims to create a suitable rice seasoning product prototype formula using the residues from
vacuum-fried fruits and vegetables. According to the findings, the prototype formula of the Furikake product that received
the most acceptance was Formula 2 (containing residues from watermelon, pumpkin, pineapple, banana, and Shiitake
mushroom powder in the amounts of 15, 30, 20, 20 and 15 grams, respectively). This formula had a moisture content
of 6.17 percent and a free water content of 0.33, a rancidity value (TBA) of 6.81 micrograms of malondialdehyde per
kg and an overall liking score of 7.90 points, indicating a moderate level of liking. The findings of the prototype formula
development revealed that the watermelon and dried fish flavor received the most liking scores from consumers across
all sensory attributes except appearance, with statistically significant differences. The overall liking score was 8.23
points, indicating the highest level of acceptance. Nutritional information for the prototype product of watermelon and
dried fish rice seasoning includes moisture, protein, fat, and ash contents of 9.14%, 16.01%, 18.21%, and 4.60%,
respectively. Additionally, it contains 52.04% of total carbohydrates (including 7.16 grams of dietary fiber and 43.57
grams of sugar), 700.70 milligrams of sodium, 7.817 micrograms of vitamin A, 46.90 micrograms of beta- carotene,
348.4 milligrams of calcium, 1.61 milligrams of iron, and 436.09 kcal of total energy per 100 grams, with 163.89 kcal of

that derived from fat.
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Table 1 Ingredients of basic formula of rice seasoning (Furikake) product from vacuum-fried vegetable and fruit processing by-products

(100 grams)

Ingredients (grams) Formula 1 Formula 2 Formula 3

Carrot 15 - 15
Watermelon 20 15 15
Pumpkin 15 30 15
Pineapple 25 20 15
Banana 15 20 15
Shiitake mushroom powder - 15 15
Crystal sea salt 2 - 3.3
Roasted black sesame 8 - -

Roasted white sesame - - 6.7

Note: Formulas 1, 2 and 3 adapted from Porntewabancha (2011)
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Table 2 Prototype formula of rice seasoning (Furikake) product from vacuum-fried vegetable and fruit processing by-products (100 grams)

Watermelon
Ingredients (grams) Original Nori-Shoyu
with sweet dried fish
Carrot - - 15
Watermelon 15 30 15
Pumpkin 30 30 15
Pineapple 20 25 15
Banana 20 - 15
Shiitake mushroom powder 15 2 0.8
Crystal sea salt - - -
Dried fish - 5 8
Roasted white sesame - - 1
Roasted black sesame - - 1
Seaweed powder - - 10
Japanese style seasoning powder - - 2
Fried shallots - 6 -
Sugar - 2 1.6
Soy sauce (Shoyu) - - 0.6

Note: Original: Original flavor according to the basic formula 2 in Table 1

Watermelon with sweet dried: Watermelon with sweet dried fish flavor

Nori-Shoyu: Nori seaweed seasoned with soy sauce flavor
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Table 3 Percentage of moisture content of raw materials before being used to make rice seasoning (Furikake) product from vacuum-

fried vegetable and fruit processing by-products

Raw Materials

Moisture content (%)

Carrot
Pumpkin
Banana
Watermelon
Pineapple
White sesame

Black sesame

9.87+1.01°
7.16£1.59°
6.75+0.97°
6.38+0.90¢
4.61£0.50¢
0.72+0.47"
0.63+0.34

Note: Mean value of three replicate measurements + standard deviation (SD) with different letters in the column indicating statistically

significant differences (p < 0.05).
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Table 4 Appearance of basic formula of rice seasoning (Furikake) product from vacuum-fried vegetable and fruit processing residues

Treatment

Appearance

Sensory details

Formula 1

Formula 2

Formula 3

It has an orange-red color and looks like
a coarse powder.

The texture is crispy and crumbly.

It has a yellowish color and
looks like a coarse powder.

The texture is crispy and crumbly.

It has a yellow-orange color and looks
like a coarse powder.

The texture is crispy and crumbly.

Note: Formulas 1, 2 and 3 adapted from Porntewabancha (2011)
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Table 5 Color values of basic formula of rice seasoning (Furikake) product from vacuum-fried vegetable and fruit processing residues

Color values Formula 1 Formula 2 Formula 3
L 47.86+0.92° 50.53+0.667 49.30+1.41%
ams 21.20+0.69 19.2340.83 21.46+3.61
b 40.13+1.71 44.40+1.44 42.90+2.86

Note: Mean values + SD with different letters in the row are statistically significantly different (p < 0.05);

ns indicates not significantly different (p > 0.05).

Table 6 Physicochemical qualities of basic formula of rice seasoning (Furikake) product from vacuum-fried vegetable and fruit processing residues

Physicochemical qualities Formula 1 Formula 2 Formula 3

Water Activity (a,)" 0.315+0.01 0.330+0.05 0.328+0.02

Moisture content (%) 6.67+0.512 6.17£0.98% 6.01+0.15°

Thiobarbituric acid (TBA, mg MDA/Kg) 6.81+0.34° 6.81+0.112 6.24+0.11°
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Table 7 Liking scores of basic formula of rice seasoning (Furikake) product from vacuum-fried vegetable and fruit processing residues

Sensory attributes Formula 1 Formula 2 Formula 3
Appearance 6.40+1.22° 7.93+0.80° 7.53+1.41°2
Color 6.45+1.22° 7.97+0.80° 7.53+1.41°
Overall flavor 6.00+1.44° 7.8310.91° 6.27+1.20°
Taste 5.97+1.12° 8.33+0.88° 5.93+1.36°
Crunchiness 5.57+1.17° 7.90+0.89° 5.87+1.41°
Overall liking 5.87+0.86" 8.2310.68° 6.07+0.94°

Note: Mean values + SD with different letters in the row are statistically significantly different (p < 0.05).
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Original Watermelon Nori-Shoyu

Figure 1 Appearance of the prototype of rice seasoning (Furikake) product from vacuum-fried vegetable and fruit processing residues

Table 8 Liking scores of prototype formula of rice seasoning (Furikake) product from vacuum-fried vegetable and fruit processing residues

Sensory attributes Original Watermelon Nori-Shoyu
Appearance™ 7.50+£1.76 7.93+0.94 7.90+£1.37
Color 7.201.40° 7.8740.78° 7.63+1.38%
Overall flavor 6.10£1.47° 7.90£0.92° 6.23+1.19°
Taste 6.03+1.19° 8.33+0.88° 5.93+1.14°
Crunchiness 5.57+1.17° 7.900.897 5.90+1.45°
Overall liking 5.900.85° 8.2310.68° 6.07+0.94°

Note: Mean values + SD with different letters in the row are statistically significantly different (p < 0.05);
ns indicates not significantly different (p > 0.05);
Original: Original flavor according to the basic formula in Table 1
Watermelon: Watermelon with sweet dried fish flavor

Nori-Shoyu: Nori seaweed seasoned with soy sauce flavor

Table 9 Nutritional values of the prototype of rice seasoning (Watermelon with sweet dried fish flavor) product from vacuum-fried

vegetable and fruit processing residues

Nutrition values Contents
Moisture (%) 9.14
Protein (%) 16.01
Fat (%) 18.21
Ash (%) 4.60
Total carbohydrate (%) 52.04
Dietary fiber (g) 7.16
Sugar (g) 43.57
Sodium (mg) 700.70
Vitamin A (Llg) 7.82
Beta-carotene ((Llg) 46.90
Calcium (mg) 348.40
Iron (mg) 1.61
Energy from fat (kcal per 100 g) 163.89

Total energy (kcal per 100 g) 436.09
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