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Figure 1. Texture profile analysis (TPA) of sponge cakes using TA-XT-PLUS device.
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Table 1. Analysis of variance (ANOVA) of sensory characteristics of sponge cake samples containing different rice
microgreen powder (RMP) and transglutaminase enzyme (TG) during 7 days of storage at 24+1 °C.

Treatments df  Hardness  Cohesiveness Adhesiveness  Springiness Gumminess Chewability

RMP 3333062 0.017"* 0.20N 251 826.40™" 186861.6™
TG ! 2372.3™ 0.02" 0.12% 0.15N 393.53™ 425451

Storage I 1066256™ 0.45™ 1.42° 10.07" 535523 1519801.1™
RMPx TG 3 30.88N8 0.00NS 0.15™ 0.01M 46.29N8 3659.91N8
RMPx Storage 3 16407.9" 0.00NS 0.17"8 0.05™8 971.19" 87958.0"
StoragexTG ! 65.05N8 0.00™ 0.04%8 0.01M 29.57N8 3042.23N8
RMPx TGxStorage 3 17.1778 0.00N 0.07N 0.00NS 16.29N8 889.60N
Error 32 97.67 0.00 0.24 0.04 45.68 5718.04

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 2. The effect of adding different amounts of rice microgreen powder (RMP) on the textural
properties of sponge cake samples during 7 days of storage at ambient temperature.
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Figure 3. Interaction effect of rice microgreen powder (RMP) and storage time on the hardness (a),
gumminess (b) and chewability (c) of sponge cake samples.
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Table 2. Analysis of variance (ANOVA) of sensory characteristics of sponge cake samples containing different
rice microgreen powder (RMP) and transglutaminase enzyme (TG) during 7 days of storage at 24+1 °C.

Treatments df Odor Appearance Taste Color Texture
RMP 3 0.03" 0.00N8 0.18™ 0.07" 025"
TG 1 0.00N 0.00NS 0.00NS 0.02N8 0.00N
Storage 1 254™ 027" 29.8"™ 0.46™" 355
RMPx TG 3 0.01N 0.00NS 0.01N 0.01N 0.01N
RMPx Storage 3 0.08™ 0.01N 0.04" 0.02" 0.01"
StoragexTG 1 0.00N 0.00NS 0.02N8 0.01™ 0.03N8
RMPx TGxStorage 3 0.01N 0.00NS 0.02N8 0.02N8 0.00N8
Error 32 0.01 0.02 0.01 0.01 0.00

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 4. The effect of adding different amounts of rice microgreen powder (RMP) on the sensory

properties of sponge cake samples during 7 days of storage at ambient temperature.
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Figure 5- Interaction effect of rice microgreen powder (RMP) and storage time on sensory scores of

sponge cake samples.
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Cakes are among the most widely consumed baked goods.
Consumption of functional foods, including fortified cakes, can
positively impact public health. In this study, the effect of adding rice
microgreen powder (RMP) at four levels of 0, 2.5, 5 and 7.5%
(replacement  with  flour, weight/weight) and microbial
transglutaminase enzyme (TG) at two levels of 0, 0.15% on the
textural characteristics and sensory properties of sponge cake was
investigated. The results showed that adding RMP reduced the
firmness, springiness, gumminess and chewiness and increased the
cohesiveness of the fortified samples (P<0.001). Adding TG also
significantly reduced the firmness and significantly increased
(P<0.01) the cohesiveness, gumminess and chewiness of the cake
samples. Storage time also increased the firmness, gumminess, and
chewiness and decreased the cohesiveness and springiness of the
samples (P<0.001). The adhesiveness of the samples was not affected
by RMP and TG enzyme, but storage time increased it (P<0.05).
Sensory evaluation of the samples also showed that although TG
enzymatic treatment had no significant effect on these properties
(P>0.05), the addition of RMP improved the color, aroma, and texture
scores and significantly reduced (P<0.001) the taste score of the
sponge cake samples. With the passage of time, all sensory properties
also decreased (P<0.001). According to the acceptable texture quality
and sensory properties (scores above 7, rated as good), the use of RMP
at levels of 5-7.5% in combination with TG enzymatic treatment is
recommended for sponge cake fortification.
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