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DEVELOPMENT OF A HIGH-PROTEIN RICE SEASONING POWDER FROM STRIPED CATFISH, THAI
RIVER SPRAT, AND WOLFFIA: NUTRITIONAL VALUE, CONSUMER ACCEPTANCE, AND STORAGE
STABILITY
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Abstract:

Striped catfish (Pangasianodon hypophthalmus), Thai river sprat (Clupeichthys aesarnensis), and wolffia
(Wolffia globosa) are locally available raw materials with high nutritional value and strong potential for value-
added product development. However, their application in health-oriented food products remains limited. This
study aimed to develop a high-protein rice seasoning powder from these ingredients and to evaluate its nutritional
composition, physicochemical and microbiological qualities, antioxidant activity, consumer acceptance, and
storage stability. Different levels of dried wolffia powder (0, 5, 10, 15, and 20%) were incorporated into a basic
formulation to develop prototype products. The optimal formulation was selected for consumer acceptance
testing with 100 general consumers and for comprehensive analyses, including nutritional value, physicochemical
and microbiological properties, antioxidant activity, and quality changes during 12 weeks of storage at room
temperature. The results indicated that incorporation of 15% dried wolffia into the basic formulation yielded the
highest overall liking score compared with other levels. However, lightness (L*), redness (a*), and yellowness (b*)
values significantly decreased with increasing dried wolffia content (p < 0.05). The use of 8 g sugar per formulation
tended to result in higher overall liking scores than 9 ¢. The optimized formulation consisted of 45.70% striped
catfish floss, 17.24% dried Thai river sprat powder, 12.93% dried wolffia, 6.03% white sesame seeds, 6.03% black
sesame seeds, 1.72% seasoned seaweed flakes, 0.86% chili powder, 6.90% sugar, and 2.59% salt. The developed
product achieved 91% consumer acceptance and 80% purchase intention. It exhibited L*, a*, b*, and water activity
(a,) values of 55.09, 1.78, 12.96, and 0.40, respectively. Total plate count was 1.3 x 10° CFU/g, with no detectable
yeast and mold. The product demonstrated notable antioxidant activity (DPPH 66.92%; ABTS 1091.02 uM TE/g;
FRAP 7.073 mM Fe?" equivalents/g). Nutritionally, it provided 370.07 kcal per 100 g, containing 40.42 g protein,
28.18 g carbohydrates, 12.11 ¢ dietary fiber, and 10.63 ¢ total fat. It was also a significant source of calcium (532.90
mg), iron (10.67 mg), and vitamin A (31.43 pg). The raw material cost was 164.30 THB per kilogram. During 12 weeks
of storage at room temperature, only minor quality changes were observed, and all parameters remained within
acceptable standards. In conclusion, the developed rice seasoning powder is a high-protein product with favorable
nutritional quality, strong consumer acceptance, and promising commercial potential for sustainable value addition

of local raw materials.
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