Journal of Science, Technology and Agriculture Research (JSTAR)
Year: 2026 Volume: 7 issue: 1  page: 19-27 J TAR

Research Article

Chemical Composition and Antioxidant Properties of Instant
Cereal Beverage Powder from Thung Kula Ronghai Broken
Jasmine Rice and Mixed Grains

Jeeranan Wongwatanyoo!, Witchuda Wongpanit?,
Piyachat Thongpaeng®® and Janjira chatmontree*

IFaculty of Liberal Arts and Sciences, Sisaket Rajabhat University

2College of Law and Government, Sisaket Rajabhat University

3Faculty of Business Administration and Accounting, Sisaket Rajabhat University,
“Research and Development Institute, Sisaket Rajabhat University

(*Corresponding author’s e-mail: Piyachat.t@sskru.ac.th)
Received: 3 December, 2025; Revised: 26 December, 2025; Accepted: 1 January, 2026

Abstract

This study aimed to develop an instant cereal beverage powder from Thung Kula
Ronghai broken jasmine rice blended with riceberry flour, mung bean flour, and Job’s tears
flour, to valorize rice milling by-products and enhance functional beverage innovation. Five
formulations (MR1-MRS5) were designed by varying the proportion of broken jasmine rice
from 35% to 60%, while maintaining a total cereal base of 100%. Results showed that medium
jasmine rice proportions (MR1-MR3) yielded superior physicochemical and sensory qualities.
The lightness (L*) increased from 76.67 to 86.75 and yellowness (b*) from 25.66 to 28.96,
while redness (a*) decreased, producing a more appealing light-yellow tone. Sensory
evaluation indicated that MR1 and MR3 scored highest in taste (7.77 + 0.43), aroma (7.40
0.52), and overall acceptance (7.40 = 0.62), rated as “moderately liked.” The optimized
prototype (M3) exhibited moisture content of 10.25 d.b. %, water activity (aw) of 0.45, protein
14.35 d.b %, fat 4.78 d.b. %, and ash 4.33 d.b %, all within the safe range for long-term storage.
Notably, M1 showed high total phenolic content (TPC) of 228.56 mg GAE/g and DPPH
antioxidant activity of 129.14 pmol TE/g, indicating strong antioxidant potential. The findings
confirmed that using 35-50% jasmine rice with balanced mixed grains produced optimal color,
aroma, taste, and nutritional profile. Therefore, this formulation demonstrates high potential
for industrial-scale production of functional instant cereal beverages derived from local Thai
cereals.

Keywords: Thung Kula Ronghai Broken Jasmine Rice; Instant cereal drink; Riceberry flour;
mung bean flour; millet flour
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Table 1 Chemical properties of instant cereal drinks

23

Example Broken Thai Riceberry Rice Mung bean Job's Tears
Wes Jasmine Rice Flour Flour starch Flour
1. Moisture (g/100 ¢) 10.25+0.25 5.85+0.19 8.85+0.17 10.38+0.22
2. Protein (% d.b) 14.34+0.08 6.56+0.09 12.70+0.06 14.67+0.11
3. Fat (% d.b) 3.10+0.02 0.66+0.02 1.18+0.05 3.53+0.06
4. Dietary Fiber (% d.b) 11.34+0.22 2.76+0.05 1.97+0.02 0.68+0.05
5. Ash (% d.b) 2.43+0.02 1.45+0.04 4.24+0.23 1.17+0.02
6. Carbohydrates 58.54+1.33 82.72+1.41 62.50+1.25 69.57+1.25
7. Energy (kcal/100g) 319.42+0.9 363.10+1.02 340.07+£1.12  369.03+1.12

Note: The experiment was performed in 3 replicates, and the experimental values were reported as the mean + standard deviation.

Table 2 Experimental formula for processing Thung Kula Rong Hai jasmine rice to develop into a powdered

cereal drink product

formula Jasmine Rice Riceberry Rice Mung bean starch Job's Tears Flour
Brokens (Thung Kula Flour (%) (%) (%)
Ronghai) (%)

MR 1 35 21.66 21.66 21.66

MR 2 40 20 20 20

MR 3 50 16.66 16.66 16.66

MR 4 55 15 15 15

MR 5 60 13.33 13.33 13.33

Note: The experiment was repeated three times to report the experimental values as the measured average.

97 Table 3 wmﬁﬂ"1ﬁsuaqwﬁmﬁmsﬁmdﬁ;adﬁu%’mﬁ%mmﬁuqm MR1-MR5 uanansiuee9ditadnagy
(p<0.05) A L* 8g38WI14 76.67-86.75 Inegns MRS A1A1NaI19g9gm vaux? MRA uaz MR1 #inga n1siiia
Fadruuaneinvennzarenarfedls dedadlulaiasmgs dneifinauaineesd udanen a* nielnudunias uas
diuen b* sidelnudmdesmnntu 90 25.66 luges MR1 1y 28.96 lugns MR3 uansiwanfasiidimdesoouuar
ahanniu wanesem s eTestusy v duedeshuitiiduneaiioguinitfuslnrseuiy

Table 3 Average L*, a*, b* values of instant cereal dink products

Experimental Physical properties of instant cereal drink products

formula L* a* b*
MR 1 77.07710.040° 8.13310.009° 25.663%0.040°
MR 2 78.947£0.257° 6.070%0.010° 27.003%0.136°
MR 3 77.077£0.040° 5.187140.015° 28.047%0.012°
MR 4 76.67310.257° 4.697%0.012° 28.967%0.021°
MR 5 86.75810.345° 5.187140.015° 28.047%0.012°

Note: The experiment was conducted with 3 replicates to report the experimental values as the mean + standard deviation.
The vertical means of the same group followed by different letters were statistically significantly different (p < 0.05). The
means were compared using Duncan’s New Multiple Range Test - Ns (non-significant) means there was no statistical difference

(p> 0.05). The means were compared using Duncan’s New Multiple Range Test.
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Table 4 The liking scores of 5 experimental formulas of instant cereal drink products

Evaluation of

MR 1 MR 2 MR 3 MR 4 MR 5

preferences
1. Color 7.2310.73° 7.100%0.71% 7.23010.73°  6.68010.71° 6.7710.77°
2. Odor 7.3010.75° 7.40010.57¢ 7.30010.75° 6.75010.61° 6.42010.65°
3. Taste 7.7710.43° 6.50010.74° 7.68010.43°  6.44010.60°  6.50010.71°
4. Clarity 7.9010.66° 7.90010.71° 7.90010.66°  6.56010.51° 6.45010.56°
5. Overall

7.4010.62° 7.10010.76° 7.40010.62°  6.46010.34°  6.52010.66°

Acceptability

Note: The horizontal means of the same group followed by different letters are statistically significantly different. (p<0.05)
The means were compared using the Duncan's New Multiple Range Test - Ns (non-significant) means there is no statistical

difference (p>0.05). The means were compared using the Duncan's New Multiple Range Test.
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Table 5 Chemical composition and Physical properties of MR 3 formula instant cereal drink powder

Chemical properties MR3
1. Moisture (% db) 10.25+0.11
2. Ash content (% db) 4.33+0.30
3. Fat content (% db) 4.78+0.12
4. Protein content (% db) 14.35+0.11
5. Total phenolic content (mg GAE/g sample) 228.56+0.09
6. Antioxidant activity by DPPH method (umol TE/g) 129.140+0.06
7. Free water content (ay) 0.45+0.04

Physical properties MR3
8. Lightness (L*) 77.11+0.05
9. Red and Green (a*) 5.19+0.05
10. Yellow and Blue (b*) 28.05+0.01
11. Primary Color Angle (°Hue) 1.04+0.01
12. % Solubility (WSI) 68.59+0.10
13. Water absorption index (WAI, ¢/g) 4.06+0.01

Note: The experiment was performed in 3 replicates, and the experimental values were reported as the mean + standard
deviation.

Namiﬁﬂmﬁimmﬂﬁﬁu’hmiﬁ’@ummﬁmﬁ’m%m%ﬁm%’mﬁwasmﬁ'mnﬂ Uanedavenuzdvanaisedliv
nafedly anunsalinmamslasunns @ ndu sand uazauendRAsiduivanzanfegasi 3 (MR3) (Figure 2)
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AunnlngTuATian selusuAdfading (L9 g9 Aanundes (b%) ulu uazd1 a* anas denndastuauyes
Chuchird et al. (2024) issauimsiiintrvesyusflussfuuunasisifiuaimiua ey AT UYe
NARAWa instant beverage LW uULAYIU Oliveira et al. (2026) wag Yamuangmorn & Prom-U-Thai (2021) Wuan
MsanUsIad1aded anthocyanin qaszhEJLﬁﬂmuﬁmeawmwamﬁmvﬂ,ﬁ
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10.25% UazAN water activity (a,) Wiy 045 Feagluinasivasniosenisiolauesqdunid uansfsmnunsi
Lago1gMRAuInwIAf nanusiiusinand 4.33 + 0.30% UswenfsUTuauisinandrainandeusalu

a =2

J¥AUgY a15d1AYNUI Total Phenolic Content (TPC) dlAngafis 228.56mg GAE/g wawilans DPPH antioxidant

Y

activity 129.140 umol TE/g Trolox equivalent/g LLamaﬁqﬁﬂEJmwiumié’huag;ﬂaéaizmmm’u Usunuans

Huoadnuagansiueuyadaselas uenani gus M3 Tdnvazdnigeu (L* = 92.45) Inunisauia (@ = 1.20,

o

b* = 11.89) Fuludsssunfvesinuasiduiivensiuveiuilan denndesiunansussliumaszamduiangns

U
v

dopulvinziuuniuyougeaniu Table 5 wagBnmi % Anisazaie (WSI) wiriu 68.59+0.10 uazA1dviin1snAt
NAUINAY 4.06£0.01 wagatuayuANUdunusseniIteesrlsenauniunil (Table 5) Aunuaudafsidunas

MNANEAVDINANN U9
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Figure 2 Instant cereal drink, formula 3 (MR3)
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