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cuisine, their potential as a main ingredient in the creation of distinctive
flavors has been little investigated, especially in the field of pastry. The aim
of this research was to develop a gastronomic proposal that utilizes
innovative techniques for incorporating edible flowers into pastry products
and to evaluate their acceptability. The edible flowers used in this study were
Hibiscus (Jamaica), Jasmine, and Lavender. For each flower, three samples
were prepared with varying concentrations. To determine the optimal
formulation and its acceptability, a sensory evaluation was conducted with
an expert panel consisting of 10 participants. The panel assessed key
attributes, including aroma, color, flavor, texture, aftertaste, and overall
acceptability, using a 9-point Likert scale. The findings revealed that Hibiscus
sample 1, with a dosage of 15 g, was the most acceptable, making it ideal for
use in pastry creams. For Jasmine, sample 3, containing 5 g, was preferred,
while for Lavender, sample 2, with 3 g, was favored due to the flower’s more
intense flavor. This research proposes using edible flowers as the main
element in pastry products, demonstrating their successful integration into
various preparations and their role as unique components in desserts.

Edible Flowers,
Pastry Innovation,
Sensory Evaluation,
Flower Desserts,
Culinary
Applications.

Edible flowers have long held aesthetic, cultural, and symbolic value across global
traditions, yet their culinary use remains relatively limited. Historically employed to decorate
gardens, living spaces, and dishes, flowers have recently gained renewed attention for their
potential as functional food ingredients. Many still perceive edible flowers as purely
ornamental (1); however, research suggests that their consumption can offer nutritional
benefits, as their components pollen, nectar, petals, and other floral tissues contain proteins,
amino acids, sugars, vitamins, minerals, carotenoids, flavonoids, and antioxidants (2).

The market for edible flowers is expanding, driven by globalization and a growing
interest in traditional, health-oriented diets. Euromonitor International notes their increasing
presence in high-end cuisine, although their potential extends far beyond garnishing (3).
Culinary traditions across Europe, Asia, and the Middle East have long incorporated flowers
into recipes such as teas, sauces, liquors, salads, and hot dishes, with records of historical uses
ranging from rose purées in Ancient Rome to marigold-infused omelets in medieval France
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and dahlia-based soups in Mexico (4). However, the integration of edible flowers into South
American cuisines remains limited, and their use in desserts is even less common (4).

Scientific literature has begun to highlight the bioactive properties of edible flowers
including antioxidant (5), anti-inflammatory, antibacterial (6), and antidiabetic effects yet
applications in food systems remain narrowly focused (7). Studies have explored their
incorporation into dairy products, beverages, cookies, and even sausages, noting both
enhancements and limitations in flavor, texture, and color (5,8). While some formulations,
such as those enriched with Hibiscus sabdariffa or Clitoria ternatea, improve visual appeal
and brightness, others show minimal sensory differences or consumer resistance to
unfamiliar flavors (9). Nevertheless, the controlled addition of edible flowers has
demonstrated potential to enrich food products (10), offering both nutritional and aesthetic
value (8).

In parallel, advancements in culinary science, particularly in molecular gastronomy have
opened new avenues for innovation. Techniques such as spherification, gelation, foaming,
and cryo-cooking allow chefs to reimagine ingredient the functionality (11), structure, and
presentation of ingredients (12). Ingredients such as agar-agar, hydrocolloids, and emulsifiers
are increasingly employed to integrate unconventional components like flower extracts into
stable, visually striking preparations. These tools support the shift toward “clean label”
formulations that reduce synthetic additives and appeal to health-conscious consumers (13—
15).

Despite this progress, the broader culinary integration of edible flowers is constrained
by challenges such as perishability, seasonal availability, limited toxicological data, and low
consumer awareness. Moreover, most existing studies lack rigorous sensory analysis led by
expert panels, particularly in the context of baked goods (16) and pastries (17). The majority
of research focuses on beverages, yogurts, and savory products (18), while applications in
patisserie remain understudied (19).

This study responds to these gaps by evaluating the incorporation of three edible flowers
jasmine (Jasminum grandiflorum), lavender (Lavandula angustifolia), and hibiscus (Hibiscus
sabdariffa and H. rosa-sinensis) into pastry formulations using advanced culinary techniques.
Through expert-led sensory evaluations, we aim to assess the organoleptic contributions of
each flower in terms of aroma, flavor, texture, and color. By doing so, we seek to reposition
edible flowers as not merely decorative elements but as central, functional components in
the creation of innovative, flavor-forward, and nutritionally enriched pastry products relevant
to contemporary gastronomy.

Edible flowers represent a continuation of long-standing culinary and medicinal
traditions. According to Santos and Reis, their use reflects cultural heritage, with fresh flowers
valued for their nutritional and sensory properties (20). In Brazil, these botanicals are
increasingly incorporated into jams, beverages, desserts, and infusions in both fresh and dried
forms. In Europe, edible wildflowers are recognized as nutrient-dense foods, available
commercially in countries like Spain, France, and Italy (21).

Wen et al. classify edible flowers as safe and non-toxic, highlighting their traditional
medicinal roles and growing incorporation into modern foods to enhance appeal and
nutritional value (22). Their unique flavors and micronutrient content support their rising
popularity, enabling use in breads, cheeses, desserts, and beverages (23). In China, for
instance, Osmanthus fragrans has been cultivated for millennia. Its distinctive aroma and
health benefits have spurred increased culinary applications and consumer interest (24). A
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related study confirmed that many consumers are drawn to the novel sensory experiences
edible flowers provide, viewing them as intriguing additions that enhance both visual and
taste dimensions of dishes (25).

Jasmine (Jasminum grandiflorum Linn), widely grown in regions like Asia, the
Mediterranean, and Northeast Africa, is known for its white, fragrant flowers and its
therapeutic properties, including antidiabetic and antiseptic effects (26). In addition to its
ornamental use, jasmine is one of the most widely used medicinal plants because of its
antioxidant, antibacterial, and anti-inflammatory properties (27).

Lavender (Lavandula angustifolia) is cultivated mainly for essential oils used in
cosmetics and perfumery, but it also has applications in food products particularly in dried
form due to its calming effects and antimicrobial activity. Its low toxicity and versatility make
it suitable for both culinary and cosmetic uses (28).

Hibiscus flowers, particularly Hibiscus sabdariffa and Hibiscus rosa-sinensis, are
celebrated for their aromatic complexity and health benefits. The former contains volatile
compounds such as 1-octen-3-ol, furfural, and acetic acid, with cold infusions preserving
higher levels of aroma-related compounds (29,30). H. rosa-sinensis is used in alcoholic
beverages for its fruity, floral notes resulting from its ester and alcohol content. It is also rich
in polyphenols, flavonoids, and anthocyanins, known for antioxidant properties (31). These
bioactive compounds can be efficiently extracted using methods like ethanol maceration (32).
Additionally, precise botanical identification such as distinguishing H. rosa-sinensis from
Rhododendron arboreum is essential to ensure authenticity and safety in food and
pharmaceutical applications (33).

Since the mid-1990s, scientific fields such as chemistry and physics have increasingly
shaped culinary innovation. Molecular gastronomy, introduced by Hervé and Kurti, explores
the physicochemical transformations of food during cooking and their effects on sensory
perception (34,35). This interdisciplinary science fosters collaboration in sensory analysis,
food composition, non-traditional ingredients, and techniques beyond classical methods (36).
Initially met with scepticism due to unfamiliar textures and formats such as foams, pearls, and
spherification (37); molecular cuisine has evolved into a platform for sensory experimentation
(38).

Spherification, pioneered by Ferran Adria and refined by Oriol Castro, encapsulates
flavored liquids in sodium alginate membranes that burst upon consumption. Techniques
vary depending on pH and calcium content, enabling controlled release and longer storage
(39). Edible foams, stabilized by emulsifiers like sucrose esters and lecithin, create novel
textures and visual appeal (32). Their use in preparations such as mango foams (40,41)
supports the “clean label” movement by reducing synthetic additives (41,42).

These techniques enhance traditional pastry foundations, where texture, structure, and
flavor must be carefully balanced (43,44). Pastry cream is a protein-stabilized emulsion of milk
(44,45), sugar, and modified starch, which forms a gel when heated (46,47). Ganache, a blend
of chocolate, sugars, cream, and fruit purées (48), is widely used in truffles and fillings(49).
Gelation, especially with agar-agar a red algae-derived polysaccharide enables the formation
of semi-solid structures, improving both stability and texture (40,45).

In modern pastry-making, these methods support the creation of intricate desserts by
blending traditions with scientific techniques. As Salcan Ledn, Padilla, and Lépez note,
desserts aim to deliver not only taste but also a rich multisensory experience through varied
textures and fillings (44).
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In the present study, we formulated three samples of flower pastry preparations:
Formula with Jamaica Flower (FIM); FIM1 (Pastry cream with 15 g of infusion of Jamaica
Flower), FIM2 (Pastry cream with 20 g of infusion of Jamaica Flower), FIM3 (Pastry cream
with 25 g of infusion of Jamaica Flower).

Formula with Jazmin Flower (FJZ); FJZ1 (White chocolate ganache with 1 g. of infusion
of Jazmin Flower), FIZ2 (White chocolate ganache with 2 g of infusion of Jazmin Flower), FJZ3
(White chocolate ganache with 5 g of infusion of Jazmin Flower).

Formula with Lavender Flower (FL); FL1 (Gel with 2 g of infusion with lavender flower), FL2
(Gel with 5 g of infusion with lavender flower), FL3 (Gel with 7 g of infusion with lavender
flower).

For the Jasmine infusion, we employed a direct infusion method using milk to create
the Jasmine ganache (Figure 1). The milk was heated to approximately 70-80°C to prevent
any volatile compound degradation or flavor alteration caused by the sugars. Once heated,
Jasmine flowers were added, and the saucepan was covered with the heat turned off,
allowing the infusion to steep for 15 minutes to concentrate the aroma. The infused milk was
then strained and combined with white chocolate. Finally, the mixture was transferred to a
siphon and charged with gas to produce a jasmine ganache foam.
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The same infusion method was applied to Jamaica (Hibiscus), but with an aqueous base
instead of milk (Figure 2). This substitution was necessary due to the citric acids present in
hibiscus, which interact with milk casein. According to Cornejo and Pdrraga and Viteri et al
(50,51), hibiscus has a pH range of 2.39-2.80, making water a more suitable medium. The
resulting infusion served as the base for a classic pastry preparation, where it was stabilized
using starch (corn starch). For the infusion, water was heated to approximately 95°C before
adding dried hibiscus and cinnamon. The heat was then turned off, and the mixture was
covered to allow the aromas and flavors to concentrate.
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The Lavender gel was prepared using an infusion extraction method similar to that
employed for hibiscus. Water was heated to 95°C, after which lavender and anise were added.
The mixture was allowed to infuse for 15 minutes to maximize flavor extraction (Figure 3).
Agar-agar was then incorporated while maintaining the temperature above 80°C, as it
requires a melting point of 80—-85°C and solidifies between 32-40°C (52). The agar-agar was
added at a ratio of 1.5 grams per 100 milliliters of water to achieve a smooth, firm gel. Finally,
the mixture was cooled and blended to create a silky lavender gel.
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To prepare the pastry cream infused with hibiscus flower, the milk was heated, the
hibiscus flower was added, allowed to infuse, strained, and heated again. The egg yolks were
whitened with sugar, the hot milk was added again, tempered with the yolks, and cooked
until it reached 83°C. Then, the hydrated gelatin was added, the mixture was allowed to cool,
and the cream was folded in. It was poured into molds to freeze, and once frozen, it was
placed in an alginate bath for 2 minutes to specify the hibiscus pastry cream. For the
preparation of the ganache infused with jasmine flowers, the white chocolate was finely
chopped, while in a saucepan, the cream infused with jasmine flowers was heated. The
mixture was poured over the chopped white chocolate, and once melted, it was mixed until
the mixture was homogeneous. Once the mixture cooled, it was combined with cream, and
we filled the siphon, introduced a charge, and could pour the foam. As for the lavender gel,
the water was heated to a boil, the lavender and anise flowers were added, and allowed to
infuse. The mixture was strained, the liquid was heated, sugar, agar-agar, and xanthan gum
were added, brought to a boil, poured into molds, and left to freeze until firm.

Regarding the infused pastry cream, it was observed that when hibiscus flower is
incorporated into this preparation, a more viscous texture is generated, and the natural
creaminess of the pastry cream is diminished, possibly due to the flower’s acidity. As for the
white chocolate ganache infused with jasmine flower, no texture changes were observed only
in flavor intensity, perhaps due to the fatty element that composes the ganache. In contrast
to the lavender gel, where a color change was observed, no texture changes were noted,
possibly due to the gel’s inherent consistency.
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To test the inclusion of a flower into pastry preparations, we began with three bases
pastry recipes as a pastry cream with three different amount of Jamaica Flower (Table 1),
white chocolate ganache with the infusion of Jazmin flower in three different amounts (Table
2), and finally a gel recipe with three amounts of lavender flower (Table 3).

Ingredients (FIM1) % (FIM2) % (FIM3) %
Jamaica Flowers 20 491 15 3.69 25 6.14
Water 250 61.43 250 61.43 250 61.43
Sugar 50 12.29 50 12.29 50 12.29
Egg yolk 60 14.74 60 14.74 60 14.74
Gelatine 3 0.74 3 0.74 3 0.74
Cornstarch 20 491 20 491 20 491
Gluconolactate 4 0.98 4 0.98 4 0.98
Total 407 100 402 100 412 100
Ingredients (LVD1) % (LVD2) % (LvD3) %
Lavanda Flowers 2 0.53 5 1.33 7 1.87
Water 250 66.67 250 66.67 250 66.67
Sugar 50 13.33 50 13.33 50 13.33
Agar Agar 1 0.27 1 0.27 1 0.27
Xantana 1 0.27 1 0.27 1 0.27
Anise 1 0.27 1 0.27 1 0.27
Honey 40 10.67 40 10.67 40 10.67
Lemon 30 8.00 30 8.00 30 8.00
Total 375 100 378 100 380 100
Ingredients (Jzm1) % (Jzm2) % (Jzm3) %
Jazmin Flowers 1 0.24 2 0.48 5 1.20
Milk Cream 200 48.08 200 48.08 200 48.08
Whipped Milk Cream 100 24.04 100 24.04 100 24.04
Gelatin 3 0.72 3 0.72 3 0.72
Star Anise 2 0.48 2 0.48 2 0.48
White chocolate 100 24.04 100 24.04 100 24.04
Sugar 10 2.40 10 2.40 10 2.40
Total 416 100 417 100 420 100

A sensory evaluation of nine samples made with flower preparation as seen in Figure 4

(FIM1, V2, FIM3, FJZ1, FJZ2, FJZ3, FL1, FL2, FL3) was conducted with a panel of experts. This
evaluation utilized both a Likert scale and a star diagram to identify additional sensory
characteristics perceived by the expert panel. Furthermore, the sensory evaluation was
conducted with an expert panel (n=10). The sensory evaluation utilized a nine-point scale:
“Dislike Extremely”, “Dislike Very Much”, “Dislike Moderately”, “Dislike Slightly”, “Neutral”,

“Like Slightly”, “Like Moderately”, “Like Very Much” and “Like Extremely”. The 9-point
hedonic scale, developed by the U.S. Army in the 1950s (53), is widely utilized in food science
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to assess preferences for various food items. This scale is defined as follows: 1 = dislike
extremely, 2 = dislike very much, 3 = dislike moderately, 4 = dislike slightly, 5 = neither like
nor dislike, 6 = like slightly, 7 = like moderately, 8 = like very much, and 9 = like extremely (53).
A sensory adaptation of this scale has been employed to evaluate the perceived intensities of
taste qualities, including salty, sweet, sour, and bitter (54). For instance, Drewnowski and
colleagues implemented a 9-point sensory scale where 1 corresponds to at all and 9 to
sensation being assessed (54). To the best of our knowledge, both the sensory and hedonic
9-point scales have traditionally been utilized as single-attribute scales, designed to reflect
the gradations of sensation associated with a single characteristic (55). Consumer
acceptability has been gauged using the 9-point hedonic box scale, articulated verbally with
anchors such as at 1, at 9, and like nor dislike at 5 (56). The hedonic test is employed to
evaluate the overall liking of a product using a nine-point hedonic scale, ranging from one,
“Extremely dislike” to nine “Extremely like” (57). The primary application of hedonic scales
in food science is to compare responses to different food items (57). The sensory properties
of products have been assessed through acceptance tests, where samples are presented
monadically, and the intensity scale method utilizing a 9-point Likert scale (58). There is
potential for enhancing the hedonic scale for sensory evaluation, particularly in the
development of mixed beverages containing lemongrass and agarwood. Notably, most
sensory evaluations conducted in Indonesia employ a 5-point hedonic scale for quantification
(59-63), while international researchers predominantly utilize the 9-point hedonic scale. The
9-point hedonic scale offers a broader range compared to the 5-point scale, thereby providing
greater sensitivity in measurement (56,64-66). Furthermore, data analysis utilizing the 9-
point hedonic scale can be refined through various statistical methods, yielding more robust
analyses (67,68).

In this study, SPSS and Excel were used to analyze sensory evaluation data. A normality
test was conducted to determine whether the studied variables met the assumption of
normality. Subsequently, a homogeneity of variances test indicated that all sensory attributes
followed a normal distribution. Levene's test was performed to evaluate the null hypothesis
that group variances are equal. Finally, a one-way ANOVA and Tukey test were conducted.

To minimize potential bias, the sensory evaluation was conducted individually by each
expert panelist under controlled conditions. Each panelist received all necessary materials,
including product samples, drinking water for palate cleansing, response sheets, and writing
instruments. Evaluations took place at the Faculty of Hospitality, Tourism, and Gastronomy
at San Ignacio de Loyola University in Lima, Peru. In this study, the expert panel was composed
of culinary professionals. As noted by Frgst et al. (69), professional chefs actively engage their
senses and possess highly refined palates. Culinary experts draw on their extensive
experience and training in food tasting to apply sensory evaluation methods effectively. This
expertise enables them to identify aromas more efficiently and generate relevant sensory
vocabulary with precision (69). When asked to provide sensory descriptors, chefs not only
present a wide range of descriptors but also spontaneously propose culinary applications.
This level of proficiency has led to their formal inclusion in sensory evaluation studies as
expert panels (70).

In alignment with previous studies conducted by Boumail et al. (70) and Frgst et al. (69),
we assembled an expert panel consisting of ten professional chefs from the Bachelor of Arts
in Culinary Arts program at the Faculty of Hospitality, Tourism, and Gastronomy at San Ignacio
de Loyola University in Lima, Peru. These chefs are recognized for their refined palates and
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rely on both sensory experience and formal training in food tasting to discern a wide range of
flavors, textures, and other sensory attributes. This ability is well-documented in the
literature on sensory analysis. Moreover, their expertise facilitated the generation of a
diverse and nuanced set of sensory descriptors, essential for a comprehensive sensory
evaluation. All participating chefs had prior experience with multiple sensory analysis
sessions.

Moreover, we affirm that the necessary protocols for safeguarding the rights and
privacy of all participants were implemented during the conduct of the current research.
There was no coercion to participate, and full disclosure of study requirements and associated
risks was provided. Participants were required to give verbal consent, and no participant data
was released without their knowledge. Additionally, participants had the option to withdraw
from the study at any time. Figure 4 shows the developed products, while Figure 5 outlines
the sensory analysis steps. These components are synthesized in Figure 6, which provides a
visual summary of the experimental design and the sensory evaluation procedure.
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Levene's test for equality of variances is a statistical test used to evaluate the null
hypothesis that the variances among groups are equal. If the significance value (p-value),
found in the “Sig”. column, is greater than 0.05, it indicates that the assumption of then
homogeneity of variances is met (Table 4).

Levene Statistic dfl df2 Sig.
Aroma .886 8 81 .532
Color .361 8 81 .938
Taste .341 8 81 .947
Texture 1.363 8 81 225
Aftertaste .333 8 81 .951
Overall_Acceptability .334 8 81 .950

In other words, the variances between the groups are not significantly different,
suggesting there are no significant differences in sensory variability across the samples.

From the table, it was found that the significance value, p 0.039, which is smaller than
0.05. When the p-value is less than 0.05; the null hypothesis is rejected. It can be concluded
that there is a significant difference in the texture acceptance level between groups (Table 5
and Table 6). There is not a significant difference in the aroma, taste, color, aftertaste and
Overall Acceptance level. There is a significant difference in texture analysis.
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Sum of Squares df Mean Square F Sig.
Between Groups 31.289 8 3.911 1.702 .110
Aroma Within Groups 186.100 81 2.298
Total 217.389 89
Between Groups 29.622 8 3.703 1.342 .235
Color Within Groups 223.500 81 2759
Total 253.122 89
Between Groups 45.422 8 5.678 1.232 291
Taste Within Groups 373.200 81 4.607
Total 418.622 89
Between Groups 61.200 8 7.650 2.161 .039
Texture Within Groups 286.800 81 3.541
Total 348.000 89
Between Groups 33.756 8 4.219 1.011 .435
Aftertaste Within Groups 338.200 81 4.175
Total 371.956 89
overall Be'tw'een Groups 30.000 8 3.750 .868 .547
Acceptability Within Groups 350.100 81 4.322
Total 380.100 89
Aroma Color Texture Taste Aftertaste
Subset for Subset for Subset for Subset for Subset for
alpha = alpha = alpha = alpha = alpha =
7 0.05 : 0.05 : 0.05 7 0.05 F 0.05
1 1 1 1 1
Fiz1 10 4.70 FiZ2 5.40 FizZ1 4.30 FL1 4.30 FiZ3 4.40
Fiz2 10 4.80 FiZ3 5.50 FiZ3 4.30 Fiz2 4.70 FL1 4.40
FIM1 10 5.20 Fiz1 5.60 FiZ2 4.40 Fiz1 4.80 Fiz1 4.60
Fiz3 10 5.40 FL1 5.60 FIM3 5.00 FL3 5.00 FL3 4.60
FL1 10 5.70 FL2 6.30 FL1 5.50 FiZ3 5.30 FiZ2 4.70
FIM2 10 5.90 FIM1 6.60 FIM2 5.80 FL2 5.40 FL2 5.10
FL2 10 6.10 FIM2 6.70 FL2 6.00 FIM3 5.90 FIM3 5.40
FIM3 10 6.30 FIM3 6.80 FL3 6.00 FIM2 6.20 FIM1 5.80
FL3 10 6.40 FL3 6.80 FIM1 6.70 FIM1 6.60 FIM2 6.20
Sig. .244 Sig. .626 Sig. 117 Sig. .300 Sig. .568
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In our study, we demonstrated that Hisbiscus and Jasmine pastry products received the
highest levels of acceptance (Table 7). Research conducted by Nicknezhad et al. examined the
consumption of edible flowers in Iran, evaluating Chrysanthemum, marigold, yucca, gladiolus,
and hibiscus flowers. Among these, Chrysanthemum exhibited the highest acceptability in
terms of aroma and color, making it one of the most sought-after flowers. Similarly, in our
study, the Jamaica pastry was favored for its taste, texture, and aroma. However, the yucca
flower had a limited impact, particularly regarding its scent, which rendered it less appealing
to tasters. In contrast, our research indicated that the Jasmine flower was slightly less favored
than the other two, as it possessed a much more subtle flavor that was overshadowed by the
other ingredients in the ganache. Our study found that the Jamaica flower demonstrated
greater acceptance in the flavor category compared to the Jasmine and Lavender samples as
seen in Figure 7,8 and 9. The aforementioned study employed the non-parametric Friedman
test to assess the intensity of flavor, aroma, and color. It revealed that throughout the tasting
process, hibiscus was the only flower that maintained its appeal; however, its aroma was
among the lowest. This finding contrasts with our study, where sample 3 of Jamaica excelled
in aroma, being the preparation with the highest concentration of Jamaica in the pastry cream

(6).
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95% Confidence
N Mean S.td.. Std. Interval for Mean Minimum  Maximum
Deviation Error Lower Upper
Bound Bound
FJIM1 10 5.20 1.751 .554 3.95 6.45 1 8
FIM2 10 5.90 1.912 .605 4.53 7.27 2 8
FIM3 10 6.30 1.494 473 5.23 7.37 4 9
Fiz1 10 4.70 1.160 .367 3.87 5.53 2 6
Aroma Fiz2 10 4.80 1.317 416 3.86 5.74 2 7
Fiz3 10 5.40 .843 .267 4.80 6.00 4 7
FL1 10 5.70 1.252 .396 4.80 6.60 3 7
FL2 10 6.10 1.595 .504 4.96 7.24 3 8
FL3 10 6.40 1.955 .618 5.00 7.80 2 9
Total 90 5.61 1.563 .165 5.28 5.94 1 9
FIM1 10 6.60 1.897 .600 5.24 7.96 2 8
FIM2 10 6.70 2.003 .633 5.27 8.13 2 9
FIM3 10 6.80 1.619 .512 5.64 7.96 4 9
Fiz1 10 5.60 1.578 499 4.47 6.73 3 8
Fiz2 10 5.40 1.647 .521 4.22 6.58 2 8
Color Fiz3 10 5.50 1.716 .543 4.27 6.73 2 8
FL1 10 5.60 1.350 427 4.63 6.57 3 7
FL2 10 6.30 1.059 335 5.54 7.06 5 8
FL3 10 6.80 1.874 .593 5.46 8.14 4 9
Total 90 6.14 1.686 .178 5.79 6.50 2 9
FIM1 10 6.60 2.221 .702 5.01 8.19 1 8
FIM2 10 6.20 2.251 712 4.59 7.81 1 8
FIM3 10 5.90 2.132 .674 4.38 7.42 2 9
Fiz1 10 4.80 2.098 .663 3.30 6.30 2 8
Taste Fiz2 10 4.70 1.767 .559 3.44 5.96 2 7
Fiz3 10 5.30 2.111 .667 3.79 6.81 1 8
FL1 10 4.30 2.111 .667 2.79 5.81 2 8
FL2 10 5.40 2.011 .636 3.96 6.84 2 8
FL3 10 5.00 2.539 .803 3.18 6.82 1 8
Total 90 5.36 2.169 .229 4.90 5.81 1 9
FIM1 10 6.70 2.406 .761 4.98 8.42 1 8
FIM2 10 5.80 2.394 757 4.09 7.51 1 8
FIM3 10 5.00 2.261 .715 3.38 6.62 2 8
Fiz1 10 4.30 1.703 .539 3.08 5.52 2 7
Texture Fiz2 10 4.40 1.776 .562 3.13 5.67 2 7
Fiz3 10 4.30 1.337 423 3.34 5.26 2 7
FL1 10 5.50 1.581 .500 4.37 6.63 3 8
FL2 10 6.00 1.333 422 5.05 6.95 4 8
FL3 10 6.00 1.764 .558 4.74 7.26 3 8
Total 90 5.33 1.977 .208 4.92 5.75 1 8
Aftertaste FIM1 10 5.80 2.201 .696 4.23 7.37 2 8
FIM2 10 6.20 2.150 .680 4.66 7.74 1 8

96



Canrea Journal: Food Technology, Nutritions, and Culinary, 2025; 8 (1): 83—104

95% Confidence
N Mean S.td.. Std. Interval for Mean Minimum  Maximum
Deviation Error Lower Upper
Bound Bound

FJM3 10 5.40 1.955 .618 4.00 6.80 2 8

FJz1 10 4.60 2.271 .718 2.98 6.22 2 8

Flz2 10 4.70 2.214 .700 3.12 6.28 1 7

FJZ3 10 4.40 2.119 .670 2.88 5.92 1 7

FL1 10 4.40 1.578 .499 3.27 5.53 2 7

FL2 10 5.10 1.729 .547 3.86 6.34 2 7

FL3 10 4.60 2.066 .653 3.12 6.08 2 7

Total 90 5.02 2.044 .215 4.59 5.45 1 8

FJIM1 10 6.40 2.459 777 4.64 8.16 1 9

FJM2 10 6.10 2.234 .706 4.50 7.70 1 8

FJM3 10 5.80 1.932 .611 4.42 7.18 2 8

FJz1 10 4.90 2.183 .690 3.34 6.46 2 8

Overall 7y 10 470  2.058 651 3.23 6.17 2 7

Acceptabil

ity FJZ3 10 5.00 2.000 .632 3.57 6.43 2 7
FL1 10 4.80 1.619 512 3.64 5.96 2 7

FL2 10 5.70 1.889 .597 4.35 7.05 2 8

FL3 10 5.50 2.224 .703 3.91 7.09 2 8

Total 90 5.43 2.067 .218 5.00 5.87 1 9

In a second study presented by Juliyarsi et al., the authors reported that the addition of
Clitoria ternatea flowers significantly influenced the color of the candy due to their natural
blue hue. In contrast, the lavender flower used in our sample did not produce a characteristic
blue or violet color. This study indicates that Clitoria ternatea contains unique compounds
that contribute to its vibrant blue color, thereby enhancing its visual appeal. However, the
flower did not significantly affect the flavor, aroma, or texture of the candy. In our study of
the Jamaican flower, we observed a noticeable impact on texture, with flavor notes that
balanced between acidic and sweet, accompanied by a distinct and pleasant aroma (7). Our
findings demonstrate a clear variation in the color of our products: the pastry cream exhibited
a predominant cherry color, the jasmine ganache was yellow, and the lavender resulted in a
medium pinkish cream color.

The incorporation of hibiscus flower extract into pastry cream resulted in a softer and
less stable texture, which can be attributed to the disruption of protein interactions. Research
indicates that anthocyanins derived from Hibiscus sabdariffa interact with milk proteins,
thereby modifying the protein network and influencing viscosity and gelation within dairy
matrices, as evidenced in our hibiscus-infused pastry cream. Prior investigations have
explored the interactions between anthocyanins from Hibiscus sabdariffa and milk proteins
(71). These studies demonstrated that anthocyanins bind to casein micelles and whey
proteins through mechanisms such as hydrogen bonding and hydrophobic interactions,
leading to alterations in the structural integrity of the protein network and subsequently
affecting viscosity and gelation properties in dairy systems. In our research, the addition of
hibiscus flower extract to pastry cream yielded a softer and less stable texture, likely due to
compromised protein-protein interactions. The cited study, "Interaction of anthocyanins
from Hibiscus sabdariffa with milk proteins: Impacts on stability and functional properties,
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casein and B-lactoglobulin, resulting in a decrease in a-helix content and an increase in
random coil structures. Such modifications have implications for the solubility, emulsifying
activity, and foaming capacity of the proteins. In summary, the integration of Hibiscus
sabdariffa into dairy matrices can significantly alter texture and stability as a result of
anthocyanin-protein interactions (71).

A study conducted by Abril et al. on the incorporation of edible flowers in sausage
revealed that the flowers used Blue Borage, Rose, Geranium, and Witness did not exhibit a
significant difference in color. Consequently, the researchers concluded that the edible
flowers did not influence the product's color. When evaluating the aroma of their product
through a panel of experts, they found that Geranium, Rose, and Witness had notably
pronounced scents. As a result, they deduced that the addition of edible flowers alters the
aroma of the product in which they are incorporated. This finding can be compared to our
results, particularly with sample number 3 of each edible flower, as Jamaica 3, Jasmine 3, and
Lavender 3 yielded average values of 6.30, 5.40, and 6.40, respectively, which are the highest
values for each edible flower. Thus, it can be confirmed that our results closely align with
those of this study. Additionally, this study assessed the flavor of their product, noting that
Blue Borage received a score of 4.00 (good), followed by Witness at 3.73, Rose at 3.64, and
Geranium at 3.33, with the latter three categorized as having a regular flavor. They concluded
that the addition of flowers does not significantly alter the flavor of their product (1).

On the other hand, our research involving samples 2 and 3, with the exception of sample
1 from Jamaica, indicates that a significant change in flavor occurs due to the varying
intensities of the flowers. However, in sample 1, which includes jasmine and lavender, there
is no noticeable change in flavor attributed to the flowers, likely due to the lower dosage
used. It is important to note that a hedonic scale was employed in the three investigations
mentioned above.

At last, the study conducted by Kumar et al. (72) investigated the impact of floral
extracts on the sensory acceptability, bioactive content, and shelf life of products made from
African millet, oats, and a milk-based functional beverage (FB). Preliminary trials were
performed using varying concentrations of rose syrup (8-14%) and marigold powder (0.40-
0.55%), with optimal concentrations selected based on sensory evaluation. The chosen
beverages underwent physicochemical analysis, evaluations of bioactive compounds, and
storage stability studies at 4 £ 1 degrees Celsius. The results indicated that the optimal
concentrations of rose syrup and marigold powder were 10% and 0.50%, respectively. A
significant decrease in dietary fiber and beta-glucan content was observed following the
addition of rose syrup. The rose-flavored beverage achieved the highest overall acceptability,
with a score of 7.83 + 0.23, and demonstrated storage stability of up to 50 days under
refrigeration. The study concluded that floral extracts not only enhanced sensory
acceptability but also improved the phytochemical profile and stability of the prepared
beverages (72) . These findings align with the results obtained in our study on Jamaican pastry
cream, jasmine ganache, and lavender jelly, where samples with higher flower content also
exhibited high overall acceptability. In this study, Jamaican pastry cream sample 3 received
the highest scores for odor and color, while sample 1 excelled in flavor and texture. Jasmine
ganache revealed that sample 3, which contained a higher proportion of flowers, had superior
flavor and overall acceptability. Similarly, lavender jelly performed best in odor and color in
sample 3, while sample 2 excelled in flavor and overall acceptability. The consistency of high
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acceptability scores in both studies can be attributed to the meticulous formulation of the
products and the careful selection of ingredients that enhance their organoleptic properties.

This study introduced a novel gastronomic proposal in which edible flowers play a
central role in pastry innovation. Through the successful incorporation of hibiscus, lavender,
and jasmine into dessert formulations, we demonstrated their potential to enhance flavor,
aroma, color, and overall sensory appeal. Among the evaluated samples, hibiscus Sample 1,
lavender Sample 2, and jasmine Sample 3 received the highest acceptance scores, confirming
their promise for future applications in high-quality pastry products.

Our findings emphasize that even small quantities of edible flowers can significantly
influence the sensory profile of desserts. While hibiscus strongly impacted texture and color,
lavender enhanced aroma and visual appeal, and jasmine subtly affected flavor. These results
underscore the importance of thoughtful formulation to balance aesthetic, sensory, and
safety considerations.

Although edible flowers present exciting opportunities, their integration remains
limited by concerns related to toxicity, sensory dominance, and consumer unfamiliarity. Our
formulations addressed these issues through moderate, controlled inclusion levels. However,
further research is needed to refine optimal dosages, assess long-term safety, and explore
consumer perceptions particularly in the Peruvian context, where data remain scarce.

This work encourages culinary professionals to explore edible flowers as functional,
creative ingredients. By combining traditional knowledge with modern sensory techniques,
we hope to inspire pastry creations that are both visually engaging and gastronomically
meaningful.
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