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Abstract
Flowers have received special attention not only for their ornamental nature but also for their nutraceutical, cosmetic, aromatic, 
and culinary properties. This study aimed to characterize physicochemical attributes and the antioxidant capacity of flowers of four 
gladiolus cultivars. The cultivars used were White Friendship, Rose Supreme, Jester, and T704. We analyzed the content of total 
soluble solids (SS), total titratable acidity (TA), SS/TA ratio, pH, vitamin C, anthocyanin, flavonoids, total phenolic compounds 
(TPC), total antioxidant activity (TAA), and the relationship of TPC with flavonoids and TAA for each cultivar. The results showed 
that the Jester flowers had the lowest TA and highest SS/TA ratio, indicating the best flavor. Jester also had the highest flavonoid 
content, similarly to the White Friendship and Rose Supreme. As a result, these cultivars have flowers with higher TPC and TAA 
content than T704. The anthocyanin content was the characteristic attribute of cultivar T704, due to its purple pigmentation. 
Gladiolus flowers, traditionally used in landscaping and as cut flowers, have the potential for use in human nutrition, particularly 
the White Friendship, Rose Supreme, and Jester cultivars.
Keywords: Gladiolus x grandiflorus Hort.; edible flowers; cut flowers; antioxidant activity. 

Resumo 
Compostos bioativos em flores de gladíolo

As flores vêm recebendo atenção especial, não apenas por seu uso ornamental, mas também pelas suas propriedades nutracêuticas, 
cosméticas, aromáticas e culinárias. O objetivo deste estudo foi caracterizar os atributos físicos equímicos e a atividade 
antioxidante em flores de quatro cultivares de gladíolo. As cultivares utilizadas foram White Friendship, Rose Supreme, Jester e 
T704. Analisaram-se conteúdo de sólidos solúveis totais, acidez titulável total, relação entre SS/AT, pH, vitamina C, antocianina, 
flavonoides, compostos fenólicos totais, atividade antioxidante total e a relação entre compostos fenólicos totais e flavonoides e 
compostos fenólicos totais e atividade antioxidante total para cada cultivar. Os resultados mostraram que as flores do cultivar Jester 
têm menor acidez titulável total e maior relação sólidos solúveis totais/acidez titulável total, indicando o melhor sabor. A Jester 
também teve o maior teor de flavonoides, não diferindo da White Friendship e Rose Supreme. Em consequência, essas cultivares 
têm flores com maior conteúdo de compostos fenólicos totais e maior atividade antioxidante total que a T704. O conteúdo de 
antocianina foi o atributo característico do cultivar T704, dada a pigmentação de suas flores. As flores de gladíolo, tradicionalmente 
empregadas no paisagismo e como flor de corte, têm potencial de uso na alimentação humana, com destaque para as cultivares 
White Friendship, Rose Supreme e Jester.
Palavras-chave: Gladiolus x grandiflorus Hort.; flores comestíveis; flores de corte; atividade antioxidante.

Introduction

Many plants, besides their ornamental value, have 
flowers with characteristics that make them attractive to 
human consumption (Lim, 2014; Chitrakar et al., 2019), 
raising the interest in their cultivation not only for decorative 
purposes but also as food. Floraphagia, the use of flowers 
in the human diet, has been known for hundreds of years 

and is associated with the emergence and development 
of human civilization worldwide (Albán et al., 2018). 
However, only in recent years, edible flowers have gained 
space in contemporary cuisine. Such an increase in flower 
consumption is mainly attributed to the beauty of its shapes, 
colors, and aromas, ensuring sophistication to elaborated 
dishes (Fernandes et al., 2016;Acikgoz, 2017; Albán et al., 
2018). Research studies also point out that flowers have 
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high nutritional value, being considered functional and 
nutraceutical (Skrajda, 2017; Amarante et al., 2019).

Many flowers, such as nasturtium, pansies, marigold, 
fuchsia (Benvenuti et al., 2016), feijoa (Amarante et al., 
2019), pot marigold, rose, elder, starflower, and mauve 
(Chitrakar et al., 2019), have medicinal properties due to 
the presence of bioactive compounds. Among the bioactive 
compounds, phenols stand out for their high antioxidant 
capacity, besides their minerals and vitamins (González-
Barrio et al., 2018), contributing to improving the quality 
of life (Gonçalves et al., 2019; Suram, 2020). However, 
despite their potential, the consumption of edible flowers 
is still under suspicion due to people’s fear of trying new 
foods (Benvenuti et al., 2016). On the other hand, the 
growing search for healthy, nutritionally complete, and 
pleasant-looking foods has been driving the consumption of 
foods considered unconventional (Mlcek and Rop, 2011). 
Therefore, these foods must be recognized and identified, 
ensuring the safety of consumers. In this scenario, it is 
also essential to consider that flowers destined for the 
ornamental market are not for consumption, since they were 
not produced for this purpose and may pose health risks 
due to the use of pesticides in phytosanitary management. 
Thus, flowers produced in an agroecological or organic 
manner should be preferred (Fernandes et al., 2016).

Among the flowers considered edible and with medicinal 
properties, the gladiolus (Gladiolus x grandiflorus Hort.) 
stands out (Lim, 2014; Acikgoz, 2017; Suram, 2020). It is 
an important cut flower, extensively cultivated throughout 
the world, which has gone through a long hybridization 
process, ensuring a wide variety of colors. This herbaceous 

plant is characterized by a spike-shaped inflorescence, 
containing 12 to 20 florets and corms annually renewed 
(Lim, 2014; Schwab et al., 2019). Due to its easy 
cultivation, short cycle, and variety of colors, in Brazil, the 
production of the species as a cut flower is intensifying in 
small rural properties, becoming a source of diversification 
in family farming (Uhlmann et al., 2019). The use of 
gladiolus flowers in the human diet represents an important 
marketing alternative for farmers, boosting the added value 
of their products. Also, they can be an important and healthy 
nutritional source (Matraszek-Gawron et al., 2019) and be 
used as a natural colorant in the food industry (Islam, 2016).

Studies on the use of gladiolus flowers in human 
nutrition, their nutritional characteristics, and health 
benefits are inexistent in Brazil and rare worldwide. Some 
results found in the literature report characteristics of 
gladiolus flowers, such as anthocyanin contents (Akavia 
et al., 1981; Takemura et al., 2008;Lim, 2014;Islam, 
2016), antioxidant capacity, and phenolic content (Li 
et al., 2014). Considering the arguments above and the 
nutritional potential of gladiolus flowers, this study aimed 
to generate information on physicochemical attributes 
and the antioxidant capacity of flowers of four gladiolus 
cultivars produced in Brazil. We hypothesize that organic-
produced gladiolus flowers have nutraceutical or bioactive 
properties, with potential for use in human nutrition.

Material and Methods

The gladiolus cultivars White Friendship, Rose Supreme, 
Jester, and T704 (Figure 1) were organically produced in 

Figure 1. Gladiolus floral stems with open florets. Cultivars:  
(A) White Friendship; (B) Rose Supreme; (C) Jester; (D) T704.
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an experimental area of the Instituto Federal Catarinense 
(IFC), Campus Rio do Sul, SC (latitude 27º11’16’’, longitude 
49º39’22’’, and altitude 673 m). The climate is Cfa - subtropical 
humid with hot summers -, the annual mean temperature is 
18°C, and the soil is classified as Haplic Cambisol (Clima-
Date.org, 2020). The cultivation and management of the 
plants followed the recommendations for the culture (Schwab 
et al., 2019) with adaptations. The experiment was conducted 
from August to November 2019.

The corms were planted in a 5 m long and 1 m wide 
bed for each cultivar, with 40 cm between rows and 20 cm 
between plants. Cultivation was carried out in the open 
and without irrigation. The average monthly precipitation 
and maximum and minimum temperatures in the period 
were, respectively, 125.75 mm, 21.18°C, and 14.12°C 
(IFC weather station). Soil pH was adjusted to 6.0, 
according to the soil analysis.

The statistical design used was completely randomized, 
with four treatments (cultivars) and three replications, 
and each repetition consisted of 20 flowers. Data were 
submitted to statistical analysis, considering the premises 
of their normality and homogeneity variance. The analysis 
of variance used the Tukey test to identify statistical 
differences between treatments at a 5% level of error 
probability. Data were processed in the statistical software 
SASM-Agri (Canteri et al., 2001).

The harvest of flower stems was carried out manually 
early in the morning of the R3.4 stage (when half of the 
stem florets were open) (Schwab et al., 2019), and they 
were immediately transported to the plant physiology and 
post-harvest laboratory. In fully-open flowers, we analyzed 
soluble solids (SS), total titratable acidity (TA), SS/TA 
ratio, pH, vitamin C content, anthocyanin, flavonoids, total 
phenolic compounds (TPC), and total antioxidant activity 
(TAA). Analyses were performed on the juice of flowers 
of each treatment, extracted with a mixer (Arno Turbomix 
model).

The SS content of the juice was measured in a digital 
refractometer (RTD-95). TA content was obtained by 
titrating 5 mL of flower juice diluted in 45 mL of distilled 
water with sodium hydroxide 0.1 N up to the turning point 
(Instituto Adolfo Lutz, 2008); the results were expressed as 
percentage of citric acid. The SS/TA ratio was calculated 
by dividing SS by TA. The pH of the juice extracted from 
the flowers (Instituto Adolfo Lutz, 2008) was determined 
with a benchtop pH meter (model mPA210). 

Vitamin C content was determined by the 
spectrophotometric method, using 2.4-dinitrophenylhydrazine 
(2.4-DNPH) (Amarante et al., 2019). We used 1 g of the 
sample macerated in 50 mL of oxalic acid (0.5%). After 
filtration, 1 mL of the sample was added to 3 mL of oxalic 
acid, five drops of the oxidizing agent 2.6 dichlorophenol-
indophenol (2.6-DCFI), 1 mL of 2.4-DNPH, one drop 
of thiourea, and 5 mL of sulfuric acid. The readings were 
taken in a spectrophotometer at 520 nm, and the results 
were expressed as mg of ascorbic acid per 100 g-1 of fresh 
mass (FM).

The flowers were ground and homogenized with an 
extracting solution (ethanol 95%: HCl 1.5 N - 85:15, 

v/v) and stored for 12 hours at 4°C to determine the total 
anthocyanin and flavonoid contents. The samples were 
filtered with a paper filter, and absorbance was measured 
in a spectrophotometer at the electromagnetic wavelength 
(λ) of 535 nm for anthocyanins and 374 nm for flavonoids 
(Amarante et al., 2019). The results were expressed as mg 
per 100 g-1 of fresh matter, calculated by Equation 1:

 (1)

The procedure to obtain hydroalcoholic extract for the 
quantification of TPC and TAA was described by Amarante 
et al. (2017). For the extraction, 10 g of processed flowers 
were soaked in 50% methanol solution for one hour. 
Next, the material was centrifuged at 5.000 rpm for 
30 minutes. The supernatant was stored, and the residue 
was submitted to a new extraction with acetone 70%. 
After one hour, the material was centrifuged again, adding 
the supernatant to the previous sample, completing the 
volume of 100 mL with distilled water. 

TPC quantification was performed by the Folin-
Ciocalteu colorimetric method, which involves reducing 
the reagent by phenolic compounds of the sample, forming 
a blue complex that linearly increases the absorbance at λ 
of 760 nm (Amarante et al., 2017). Gallic acid was used 
as a TPC standard. We removed 2.5 mL of the extract and 
added 7.5 mL of distilled water. In a dark environment, 
1 mL of the diluted extract was obtained, followed by the 
addition of 1 mL of Folin-Ciocalteu, 2 mL of 20% sodium 
carbonate, and 2 mL of distilled water. Readings were taken 
in triplicate, after 30 minutes, in a spectrophotometer at λ 
of 760 nm. The spectrophotometer was calibrated using 
white. The TPC content of the flowers was expressed as 
gallic acid equivalent (GAE; mg GAE g-1 FM), using the 
straight-line equation obtained from the calibration of the 
curve with gallic acid.

TAA was determined using the methodology based on the 
capacity of the extract to sequester the radical 1.1-diphenyl-
2-picrylhydrazyl (DPPH method) (Lara-Cortés et al., 2014). 
In a dark environment, 0.1 mL of the extract was used with 
3.9 mL of the DPPH radical (in triplicate). The mixture was 
shaken in a Vortex and left to rest. The readings were taken 
in a spectrophotometer at λ of 515 nm, after 30 minutes. 
Methyl alcohol was used to calibrate the spectrophotometer 
(Rayleigh UV-9200). The inhibition rate of the DPPH 
radical was calculated using Equation 2: 

 (2)

in which:
Awhite = absorbance of the control reaction (contains all 
reagents, except the tested sample);
Asample = absorbance of the tested sample. 

Results and Discussion

Gladiolus flowers showed no differences in SS content 
among cultivars, with a mean value of 5.3 (Table 1). 
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These values are lower than those reported for feijoa and 
nasturtium flowers -11.75% and 7.80% - (Silva et al., 2018; 
Amarante et al., 2019), indicating that gladiolus flowers 
present low sweetness.

The mean TA found in the flowers was 0.21%, with 
the lowest acidity detected in the Jester cultivar (Table 1). 
TA results are lower than those reported for the edible 
flowers daylily and rainbow pink - 0.31%, and 0.35%, 
respectively (Stefaniak and Grzeszczuk, 2019); however, 
they are similar to those found in nasturtium (Costa et al., 
2014). Thus, gladiolus flowers can be considered low-
acid vegetables, showing greater potential for consumer 
acceptance. 

The flowers had a mean SS/TA of 25.9, with higher 
values for the Jester cultivar (32.2), while no differences 
were identified between the other cultivars (Table 1). 
The highest SS/TA ratio of the Jester cultivar can be 
attributed to the flower having the lowest TA value. In 
a study conducted in Poland with five different edible 
flowers, except gladiolus, the SS/TA ratio ranged from 3.79 
to 18.08 (Stefaniak and Grzeszczuk, 2019), lower values 
than those reported in this research. The SS/TA ratio is an 
indication of the organoleptic quality of the food; the higher 
the value, the better the taste. Thus, gladiolus flowers have 
attributes of better taste compared to other species, with the 
Jester cultivar having more pleasant characteristics than the 
others. However, the perception of taste does not depend 
only on one factor but on how the taste is perceived by 
human receptors, which involves appearance, size, color, 
shape, and texture. In general, sweetness is associated with 
a most pleasant flower taste (Mlcek and Rop, 2011), which 
results from the higher sugar content or lower acidity, 
leading to higher SS/TA ratios. 

The pH did not differ among the gladiolus cultivars, 
with a mean value of 4.2 (Table 1). These values are similar 
to those reported for rose ‘Carola’ petals - 3.94 (Moreira 
et al., 2020).

Gladiolus cultivars showed no effects on vitamin 
C content, with a mean value of 22.7 mg 100 g-1 FM. 
These values are lower than those reported for pansies 
(256 mg 100 g-1 FM), red nasturtium (129 and 60.9 mg 
100 g-1 FM), daylily (75.98 mg 100 g-1 FM), and 
rainbow pink (89.78 mg 100 g-1 FM) (Costa et al., 2014; 
Fernandes et al., 2016; Stefaniak and Grzeszczuk, 2019). 
However, similar contents were found in feijoa (25.2 mg 

100 g-1 FM), begonia (30.4 mg 100 g-1 FM), and cauliflower 
(30.7 mg 100 g-1 FM); the values were also higher than those 
of broccoli (Fernandes et al., 2016; Amarante et al., 2019). 

Vitamin C is important for the maintenance of the human 
immune system, the health of the skin, gums, and blood 
vessels, the prevention of scurvy, and as an antioxidant 
(Lee and Kader, 2000). Since it is not produced by the 
human body, it needs to be ingested, and vegetables are 
the main sources of this vitamin. The recommended daily 
intake (RDI) of vitamin C established for adults in Brazil 
is 45 mg (Brasil, 2005), while FAO/WHO recommends 75 
mg (Fernandes et al., 2016). So, a daily intake of 100 g of 
gladiolus flowers provides 50% of the RDI of this vitamin 
in Brazil, and 30% by FAO/WHO, indicating that they are 
important sources of this vitamin in the human diet.

Anthocyanin contents ranged from 0.5 (White F.) to 
13.9 (T704) mg 100 g-1 FM (Table 2). The higher values 
of anthocyanin in T704 may be related to the color of 
this cultivar (lilac/purple). The color of flowers is directly 
related to the quantity and quality of anthocyanin present 
in gladiolus flowers (Akavia et al., 1981; Takemura et al., 
2008; Islam, 2016) and other vegetables (Cortez et al., 
2017). In different gladiolus genotypes cultivated in the 
United States, the highest total anthocyanin content was 
found in red flowers, followed by pink and violet cultivars 
(Islam, 2016). In dahlias, anthocyanin content has a high 
correlation (0.982) with the color of the flower. The closer 
to purple, the greater the anthocyanin content, and the 
closer to white, the lower the content (Lara-Cortés et al., 
2014). In a study assessing several flowers, the anthocyanin 
content varied from 2.8 to 58.9 mg 100 g-1 FM, with the 
highest values in orange nasturtium and pansies, and the 
lowest in ora-pro-nobis and green-cauliflower (Gonçalves 
et al., 2019). 

The amount of anthocyanin in the T704 cultivar is higher 
than in feijoa (7.7 mg 100 g-1 FM), pot marigold (0.47 mg 
100 g-1 FM), fuchsia (7.58 mg 100 g-1 FM), and orange 
nasturtium (8.27 mg 100 g-1 FM) (Benvenuti et al., 2016; 
Amarante et al., 2019). However, similar contents were 
reported for important edible flowers, such as bluepansies 
(13.6 mg 100 g-1 FM) and red (12.4 mg 100 g-1 FM) and 
red petunia (14.4 mg 100 g-1 FM) (Benvenuti et al., 2016). 
The consumption of flowers depends on several factors, 
including coloring. Colorful and/or more intense colored 
flowers tend to be more appreciated by consumers (Cortez 

Table 1. Total soluble solid (SS; %) content, total titratable acidity (TA; %), SS/TA ratio, and pH in flowers of different 
gladiolus cultivars*.

Attributes White 
Friendship

Rose 
Supreme Jester T704 Mean CV (%)

SS 5 a 5.6 a 5.8 a 4.9 a 5.3 7
TA 0.22 a 0.22 a 0.18 b 0.21 a 0.21 7
SS/TA 22.7 b 25.4 b 32.2 a 23.3 b 25.9 10.3
pH 4.3 a 4 a 4.1 a 4.3 a 4.2 1.3

*Values followed by the same letter in the rows do not differ according to the Tukey test (p<0.05); CV: coefficient of variation.
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et al., 2017). In this regard, gladiolus flowers of the cultivars 
T704, Jester, and Rose S.show great potential for human 
consumption, as their intense colors give a special aspect 
to dishes. Among the few studies conducted with gladiolus, 
we can highlight those performed by Akavia et al. (1981) 
and Islam (2016). These researchers detected, from 
chromatography analyses, different types of anthocyanins 
in gladiolus cultivars. These compounds originated the 
following anthocyanin pigments: pelargonidin, cyanidin, 
delphinidin, peonidin, and malvidin. The pink-colored 
Rose Supreme cultivar predominantly has pelargonidin in 
its petals; in violet cultivars, the presence of delphinidin, 
peonidin, and malvidin was identified (Akavia et al., 1981). 
Cultivars with white and green petals showed no type of 
anthocyanin (Islam, 2016).

The mean content of total flavonoids was 45.8 mg 
100 g-1 FM, with higher values in White F., Rose S., and 
Jester, which did not differ from each other, followed by 
T704 (Table 2). Similar values were reported for green 
cauliflower, ora-pro-nobis, and red nasturtium — 33.5, 
34.6, and 64.7 mg 100 g-1 FM, respectively (Gonçalves 
et al., 2019). Feijoa has shown values between 8.19 and 
12.18 mg 100 g-1 FM depending on the cultivar (Amarante 
et al., 2019), while in orange nasturtium and pansies, the 
contents were 106.4 and 294.2 mg 100 g-1 FM, respectively 
(Gonçalves et al., 2019). These values are higher than those 
of many fruits considered important for nutrition (Savi 
et al., 2017), such as apple (12.1 mg 100 g-1 FM), tomato 
(3.3 mg 100 g-1 FM), and banana (8.7 mg 100 g-1 FM).

Besides the esthetic aspect, flowers with a high level 
of flavonoid and anthocyanin content have more functional 
properties. Nevertheless, in this study, flowers with higher 
anthocyanin contents did not present higher flavonoid 
values. In this case, the levels of flavonoid content in the 
cultivars White F., Rose S., and Jester should be attributed 
to other substances, not quantified in this study, such as 
flavones or flavonols. In a study carried out by Corrêa et al. 
(2015), the authors found that Brazilians’ average daily 
consumption of flavonoids is 138.92 mg. An adequate RDI 
has not been established, but some investigations point out 
the importance of the regular intake of flavonoids since 
they are related to a wide variety of biological activities, 
especially antioxidant, anti-inflammatory, antitumor, anti-
allergic, and antiviral ones, among others (Savi et al., 2017). 

The main sources of flavonoids described in the literature 
include vegetables, fruits, and grains (Skrajda, 2017); thus, 
considering alternative sources such as gladiolus flowers 
is essential.

Gladiolus flowers showed high TPC content with 
a mean value of 137.1 mg GAE 100 g-1 FM (Table 2). 
The cultivars showed differences in TPC, especially 
White F., with the highest value (146.1 mg GAE 100 g-1 

FM), followed by Jester (138 mg GAE 100 g-1 FM), 
Rose S. (136 mg GAE 100 g-1 FM), and T704, with the 
lowest value (127.5 mg GAE 100 g-1 FM). In Gladiolus 
hybridus, the TPC was 230 mg GAE 100 g-1 FM (Li et al., 
2014), higher than the levels found in the cultivars of 
Gladiolusx grandiflorus in this study. However, the TPC 
of gladiolus flowers was superior to other edible flowers, 
such as rainbow pink, feijoa, nasturtium, rose and marigold 
(Navarro-González et al., 2015; Amarante et al., 2019; 
Stefaniak and Grzeszczuk, 2019). These TPC values 
demonstrate that gladiolus flowers are a potential source of 
TPC, considered phytochemicals with multiple functions, 
including antioxidant activity (Chensom et al., 2019).

The data show that flavonoids contribute to higher TPC 
contents, as can be observed in the White F. cultivar, which 
presented the highest values of TPC and total flavonoids, 
while T704 presented lower values of flavonoids and 
TPC, resulting in a significant positive linear relationship 
between TPC and flavonoids (R=0.7125) (Figure 2A).

All flowers presented high TAA (DPPH method), with 
a mean value of 92% (Table 2). The flowers of the cultivars 
White F., Rose S., and Jester showed higher DPPH radical 
inhibition capacity, without differences between them, while 
the T704 presented the lowest inhibition capacity. The TAA 
of gladiolus flowers was superior to those reported for 
snapdragon flowers and similar to pansies and rose ‘Carola’ 
petals (González-Barrio et al., 2018; Moreira et al., 2020).

The antioxidant activity is attributed mainly to the 
presence of TPC. Many studies have shown the positive 
relationship between TAA and TPC contents in several 
vegetables (Li et al., 2014; Amarante et al., 2019; Chensom 
et al., 2019). In this study, flowers of cultivars with the 
highest TAA (White F., Rose S., and Jester) also had the 
highest TPC content, and the cultivar with the lowest 
TPC content (T704) presented the lowest TAA, resulting 
in a significant positive linear relationship (R=0.7561) 

Table 2. Contents of vitamin C, anthocyanin, flavonoids (mg 100 g-1 FM), total phenolic compounds (TPC; mg GAE g-1 FM)*, 
and total antioxidant activity (TAA; %) in flowers of different gladiolus cultivars**.

Attributes White
Friendship

Rose
Supreme Jester T704 Mean CV (%)

Vitamin C 23.7 a 21 a 21.7 a 24.6 a 22.7 10.7
Anthocyanin 0.5 c 2.4 b 3.5 b 13.9 a 5.1 7.8
Flavonoids 52.1 a 49.1 a 46.3 a 35.8 b 45.8 5.8
TPC 146.1 a 136.1 b 138.8 b 127.5 c 137.1 2.7
TAA 93.1 a 92.9 a 92.7 a 91.1 b 92.6 0.4

*GAE g-1 FM: gallic acid equivalent per gram of fresh mass; **values followed by the same letter in the rows do not differ according to the Tukey test 
(p<0.05); CV: coefficient of variation.
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between TPC and TAA (Figure 2B). These results indicate 
that phenolic components may be the main controllers of 
antioxidant activities in gladiolus flowers.

 Despite the advances in research, little is still 
known about the functional potential of edible flowers, 
considered non-traditional food (Benvenuti et al., 2016). 
In this regard, the information generated in this study 
is essential to understand that gladiolus flowers can be 
considered edible, with a high content of anthocyanins, 
flavonoids, and natural antioxidants. The flowers that are 
currently cultivated for ornamental purposes can also be 
grown organically for use in human nutrition, being a 
potential nutraceutical food that should be explored in the 
prevention of problems arising from the oxidative stress of 
cells. 

Besides adding nutritional value to the food, the 
results obtained in this work can boost the production and 
consumption of gladiolus flowers, which are currently an 
alternative in promoting the expansion and diversification 
of the production in rural family properties.

Conclusion

Flowers of gladiolus cultivars can be considered a 
functional food since they have a high SS/TA ratio, as well 
as high vitamin C content, anthocyanins, flavonoids, and 
TPC. Also, these flowers have high antioxidant activity, 
attributed to the great DPPH radical sequestration capacity. 
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