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Table 1. The main and interaction effects of rice microgreen powder (RMP) and transglutaminase enzyme (TG) on
composition and color characteristics of sponge cake.

Crumb color’ Crust color!

Treatments df Moisture! Ash! Total
fiber! L* a* b* L* a¥ b*

RMP 3 322" 0.088™ 0.129™" 52,7 7747 288" 4357 958" 178.7™

TG ! 0437 0.000™ 0.000N8 7917 0.025%  3.16™8 11.8°  0.023N 54488
RMPxTG 3 0.004%  0.000™ 0.001™8 0.43N8 0.055%  0.082™  0.115™  0.136™ 0291
Error 16 0.032 0.003 0.001 1.101 0.351 6.66 2.52 0.313 0.870

1: Mean square values; NS, *, ** and *** indicate non-significance and significance at the P<0.05, P<0.01, and
P<0.001 levels, respectively.
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Figure 1. Effect of adding rice microgreen powder (RMP) on the nutritional composition of sponge cake
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Figure 2. The effect of adding different amounts of rice microgreen powder (RMP) and transglutaminase
enzyme (TG) on the moisture (a), ash (b) and fiber (c) of sponge cakes
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Figure 3. Effect of adding rice microgreen powder (RMP) on the crumb color values of sponge cake
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Figure 5. Effect of adding rice microgreen powder (RMP) on the crust color values of sponge cake
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Figure 6. The interaction effect of rice microgreen powder (RMP) and transglutaminase enzyme (TG) on

the crust color values of the sponge cakes
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ARTICLE INFO ABSTRACT

Enriching sponge cake with microgreens can significantly increase its
nutritional value by raising the concentrations of vitamins, minerals,
and bioactive phytochemicals, thereby transforming a widely
consumed confectionery into a functional food with potential benefits
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for general health and adequate micronutrient supply. This study
investigated the effect of adding rice microgreen powder (RMP) at
four levels (0, 2.5, 5, and 7.5% w/w, as a replacement for wheat flour)
and transglutaminase (TG) enzyme at two levels (0 and 0.15%) on the
composition and color characteristics of sponge cake. Results showed
that RMP significantly increased moisture, ash, and total fiber (P
<0.001), while TG increased only moisture (P <0.01), contributing to
improved texture. Color analysis indicated that RMP reduced all
three-color parameters (L*, a*, and b*), whereas TG only had a
significant effect on brightness, and increased the L* values of both
the crumb and the crust (P <0.05). Overall, based on crust color, there
was no significant difference between the sample containing 2.5%
RMP (with or without TG) and the control; moreover, all RMP-
enriched samples exhibited acceptable color quality. Therefore, the
use of RMP at levels of 5-7.5% for sponge cake enrichment along
with TG enzymatic treatment is recommended.
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