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Table 1 Study treatments

Treatment Code
Control [(raw rice grain; Hashemi variety)] HO
Extruded rice, [0.5% locust bean gum (w/w flour basis) +Vitamin E (400mg/100g)] H1
Extruded rice, [0.75% locust bean gum (w/w flour basis) +Vitamin E (400mg/100g)] H2
Extruded rice, [1% locust bean gum (w/w flour basis) +Vitamin E (400mg/100g)] H3
Extruded rice, [0.5% CMC gum (w/w flour basis) +Vitamin E (400mg/100g)] H4
Extruded rice, [0.75% CMC gum (w/w flour basis) +Vitamin E (400mg/100g)] H5
Extruded rice, [1% CMC gum (w/w flour basis) +Vitamin E (400mg/100g)] Ho6
Extruded rice, 0.5% locust bean gum + 0.5% CMC gum (w/w flour basis) +Vitamin E (400mg/100g)] H7
Extruded rice, [0.75% locust bean gum+ 0.75% CMC gum (w/w flour basis) +Vitamin E (400mg/100g)] H8
Extruded rice, [1% locust bean gum+ 1% CMC gum (w/w flour basis) +Vitamin E (400mg/100g)] H9
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Table 2 Mean comparison of physicochemical analysis of extruded rice and control samples (before

cooking)
Treatment Moisture (%) Ash (%) Protein (%)  Water absorption (%)
HO 8.00+0.10 e 0.42+0.05 f 8.22+0.11 a 2.10+0.13 g
H1 10.57+0.15 d 0.61+0.03 e 7.90+0.10 b 2.35+0.15 fg
H2 10.86+0.17 cd 0.79+0.03 d 7.84+0.10 b 2.80+0.15 ¢
H3 11.59+0.18 b 1.11+0.05 ¢ 7.50+0.05 ¢ 3.35+0.15d
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H4
HS
He6
H7
H8
H9

11.00+0.11 ¢
11.48+0.16 b
11.67+0.15 b
12.63+0.21 a
12.74+0.18 a
12.86+0.15 a

0.64+0.04 ¢ 7.90+0.10 b 2.56+0.18 ef
0.79+0.03 d 7.84+0.10 b 3.27+0.12 d
1.26+0.03 b 7.51+0.05 ¢ 3.45+0.10d
1.28+0.03 b 7.51+£0.05 ¢ 3.88+0.08 ¢
1.35+£0.05 a 7.42+0.05 cd 4.35+0.10 b
1.43+0.08 a 7.35£0.05 d 4.87+0.11 a

In each column, mean that at least one letter in common, according to Duncan's test, not significant difference at

5%

Continuation of Table 2 Mean comparison of physicochemical analysis of extruded rice and control
samples (before cooking)

Treatment Lateral extension (%)  Density (g/cm®  Solubility in water (%) AE

HO - 0.76+0.02 d 15.26+0.13 g 0

H1 148.5+3.4 a 0.78+0.02 d 16.43+0.15 f 15.13+0.08 a
H2 138.31£2.5b 0.81+0.03 cd 17.32+0.15 ¢ 9.44+0.20 b
H3 135.58+£2.3 b 0.85+0.02 be 19.54+0.18 ¢ 8.53+0.11 ¢
H4 130.08+2.1 ¢ 0.79+0.03 d 17.14+0.17 e 9.78+0.18 b
HS 127.11£2.3 ¢ 0.81+0.03 cd 18.27+0.15d 9.40+0.22 b
Ho6 126.53£2.1 ¢ 0.86+0.03 be 19.65+0.18 ¢ 8.50+0.12 ¢
H7 120.57£1.9 d 0.89+0.03 b 19.86+0.20 be 8.38+0.12 ¢
HS8 120.08+1.6 d 0.89+0.03 b 20.24+0.24 ab 7.68+0.15 d
H9 113.21+1.8 ¢ 0.97+0.05 a 20.54+0.25 a 7.95+0.18 d

In each column, mean that at least one letter in common, according to Duncan's test, not significant difference at
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Table 3 Mean comparison of cooking loss, textural analysis, and vitamin E of extruded rice and
control samples (after cooking)

Treatment Cooking loss (%) Texture hardness (N) Chewiness (N)  Adhesiveness (mJ)  Vitamin E (mg/100g)
HO 7.90+0.04 f 7.84+1.09 g 3.70+0.23 i 2.51£0.05 a 5.1+0.88 g
H1 8.74+0.05 e 8.75+1.05 g 5.00+£0.89 h 0.22+0.02 b 20.2£1.2 f
H2 10.63%0.08 ¢ 10.59+1.07 f 5.41+0.15 h 0.25+£0.02 b 22.1+£1.18 f
H3 9.46+0.09 d 13.89+1.80 de 14.19+1.11d 0.20+0.03 bc 33.2+1.33 de
H4 11.78+0.18 b 9.80+1.31 fg 6.50+£0.65 g 0.23+0.02 b 20.3£1.14 f
HS 8.72+0.06 e 11.87+1.85 ef 9.18+1.08 e 0.18+0.02 ¢ 32.2+1.08
He 12.42+0.23 a 15.34+1.13 d 7.96+1.15 f 0.20+0.03 bc 35.2+1.71d
H7 7.94+0.03 f 18.74+1.06 ¢ 23.21+1.36 b 0.13+0.02 d 48.3+1.65 ¢
HS 7.93+0.04 f 20.23+1.07 b 18.20+1.85 ¢ 0.18+0.02 ¢ 53.3+1.47b
H9 7.93+0.04 f 24.42+1.05a 28.78+2.01 a 0.10+0.01 d 60.2+1.55 a
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Table 4 Mean comparison of organoleptic properties of extruded rice and control samples (after

cooking)

Treatment Flavor Texture Overall acceptability
HO 5+0.2 a 5+0.2 a 5+0.2 a
H1 3+0.1¢ 3+03 ¢ 3+0.2 ¢
H2 3+0.1 ¢ 3£0.3 ¢ 3:0.2 ¢
H3 4+0.3 b 3.5£0.2 be 3.5£0.3 be
H4 3+0.1¢ 4+0.3 b 3.5+0.3 be
H5 4+0.3 b 4+0.3 b 4+0.3 b
H6 4+0.3 b 4+0.3 b 4+0.3 b
H7 5+0.2 a 5+0.2 a 5+0.2 a
HS 5+0.2 a 5+0.2 a 5+0.2 a
H9 5+0.2 a 5+0.2 a 5+0.2 a

In each column, mean that at least one letter in common, according to Duncan's test, not significant difference at
5%
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ARTICLE INFO ABSTRACT

The purpose of the extrusion process is to produce products with different
shapes, textures, colors, and flavors to provide variety in foods and also to

Article History: provide micronutrients. Therefore, the use of hydrocolloids and vitamins to
Received:2025/01/06 improve the functional properties and nutritional value of extruded products

is common. In this study, the effects of these gums at concentrations of 0.5%,
Accepted:2025/08/30 0.75%, and 1% (alone and in combination) and vitamin E at a dose of 400

mg/100g were evaluated for their physicochemical, sensory, nutritional, and
textural properties in extruded rice. Vitamin E was added to all samples
Keywords: before the extrusion process and during the dry mixing stage. Based on the
findings, the treatment including 1% locust bean gum and 1% CMC
exhibited the maximum levels of moisture content (12.86%), ash (1.43%),
Lateral expansion, density (0.397 g/cm?), water absorption (4.87%), and solubility (20.54%),
while the lowest values for these attributes were observed in the control
treatment. In contrast, the control treatment exhibited the highest protein

Extruded rice,

Cooking loss,

Gum, content (8.22%), while the treatment containing 0.5% locust bean gum
o showed the highest values for lateral extension (148.5%) and color change
Vitamin E. (15.13). In the cooked extruded rice, the treatment containing 1%

carboxymethyl cellulose exhibited the highest rate of cooking loss (12.42%),
while the treatment containing 1% locust bean gum and 1% carboxymethyl
10.48311/fsct.2026.83960.0 cellulose showed the highest hardness (24.42 N), chewability (28.78 N),
vitamin E (60.2 mg/100g), and the lowest adhesiveness (2.51 ml).

*Corresponding Author E- Additionally, the control and combination treatments containing 0.5%,
0.75%, and 1% locust bean gum and CMC showed the highest scores (5) for
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0 ed@iau ¢ sensory properties such as odor and taste, texture, and overall acceptance.
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