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Resumen
Los chiles jalapefios son ampliamente consumidos debido a su sabor distintivo y valor nutricional.
Conocidos por su contenido significativo de acido ascorbico y compuestos antioxidantes, han
atraido el interés cientifico. En este estudio, investigamos como el procesamiento térmico (hervido,
vapor, salteado y asado) afecta la actividad antioxidante y el contenido de 4cido ascorbico de estos
chiles. Se utilizaron tiempos de coccion de 5, 10 y 15 minutos, y las muestras se analizaron por
triplicado. La actividad antioxidante se evalu6 mediante el ensayo de eliminacion de radicales
DPPH, con absorbancia medida a 517 nm, en espectrofotometro UV-Vis; el contenido de 4cido
ascorbico se determind por titulacién con 2,6-diclorofenolindofenol (DCPIP). El contenido de
acido ascorbico de los jalapefios crudos fue de 48.40 mg/100 g, el cual se modifico con los métodos
de coccion: el hervido, después de 15 minutos, redujo el acido ascorbico a 14.82 mg/100 g; la
coccion al vapor a 15.67 mg/100 g; el salteado registrd 26.71 mg/100 g, y el asado 33.59 mg/100

106


https://orcid.org/0009-0005-3922-9472
https://orcid.org/0009-0005-3922-9472
http://orcid.org/0000-0001-8858-0190
http://orcid.org/0000-0001-6696-6981
https://orcid.org/0000-0002-8566-7474
https://orcid.org/0000-0002-3863-9075
https://orcid.org/0000-0002-6162-8139
mailto:ojoabiodun6@gmail.com
mailto:alejamorsa@yahoo.com.mx*
mailto:alejamorsa@yahoo.com.mx*
mailto:jlreyes54@gmail.com
mailto:gpecalderon06@gmail.com
mailto:anavero29@gmail.com
mailto:alvarez@uacj.mx
http://www.riiit.com.mx/

Vol. 14, No. 80 Mayo - Junio 2026

g. Para la actividad antioxidante, medida como porcentaje de eliminacion de DPPH, las muestras
crudas mostraron 76.21 %. Este porcentaje se redujo a 28.42 y 30.38 %, después del hervido y del
cocinar al vapor, respectivamente, mientras que el salteado y el asado se increment6 a 52.18 y
61.74 %, respectivamente. Estos resultados indican que el procesamiento térmico afecta la calidad
funcional de los chiles jalapefios. El método de asado resulta adecuado para preservar la actividad
antioxidante y el contenido de 4cido ascorbico de los jalapefios.

Palabras clave: Compuesto bioactivo, efectos de la coccion, eliminacion del radical DPPH, valor nutricional, vitamina
C.

Abstract

Jalapefo peppers are widely consumed because of their distinctive flavor and nutritional value.
Known to contain significant levels of ascorbic acid and antioxidant compounds, they have
attracted scientific interest. In this study, we investigated how thermal processing (boiling,
steaming, stir-frying, and roasting) affects the antioxidant activity and ascorbic acid content of
jalapefio peppers. Cooking times of 5, 10, and 15 minutes were used, and all samples were analyzed
in triplicate. Antioxidant activity was assessed using the DPPH radical-scavenging assay, with
absorbance measured at 517 nm using a UV—Vis spectrophotometer, while ascorbic acid content
was determined by titration with 2,6-dichlorophenolindophenol (DCPIP). The ascorbic acid
content of raw jalapefo peppers was 48.40 mg/100 g; after 15 minutes, boiling reduced it to 14.82
mg/100 g, steaming to 15.67 mg/100 g, stir-frying to 26.71 mg/100 g, and roasting to 33.59 mg/100
g. Antioxidant activity, measured as the percentage of DPPH scavenging, was 76.21 % in raw
samples; it decreased to 28.42 and 30.38 % after boiling and steaming, respectively, while stir-
frying and roasting increased it to 52.18 and 61.74 %, respectively. Overall, thermal processing
affected the functional quality of jalapefio peppers. Among the methods tested, roasting best
preserved both antioxidant activity and ascorbic acid, making it the most favorable cooking
technique for maintaining nutritional value.

Keywords: Bioactive compound, cooking effects, DPPH radical scavenging, nutritional value, vitamin C.

INTRODUCTION identity (Conaculta, 2021). Jalapefio peppers
Jalapefio peppers are the most widely are medium-sized, possess a mild to moderate
consumed pepper in México and are heat level, and are frequently incorporated
consumed both fresh and cooked. They are into Mexican dishes. They are rich in
valued for their flavor, color, and nutritional vitamins A and C, which support immune
content (Sanchez-Toledano et al., 2023). function, and potassium, which contributes to
Meéxico is a leading producer of chili peppers blood pressure regulation (USDA, 2021).
(Capsicum annuum L.), with an annual output Although jalapefio peppers are composed of
exceeding three million tons, ranking second approximately 92 % water, they contain
globally (FAOSTAT, 2020). In Mexican significant amounts of vitamin C: 27.0 mg per
cuisine, the jalapefio pepper serves as both a serving (30 g) (USDA, 2019). Furthermore,
cu]inary ingredient and a Symbo] of cultural they are rich in antioxidants and bioactive

compounds, including carotenoids,
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phenolics, capsaicinoids, and tocopherols,
which are associated with various health
benefits (Ornelas-Paz et al., 2013).

Boiling, steaming, and stir-frying are among
the most used cooking methods for
vegetables. These techniques influence the
levels of bioactive compounds and
antioxidant activity in vegetables (Murador et
al., 2016). Such processes alter the
physicochemical  properties of  food,
including protein denaturation,
polysaccharide gelation, loss of water and
electrolytes, changes in phytate content, and
degradation of bioactive compounds (Jafari et
al., 2017, Tomas & Jafari, 2019).
Conventional methods such as stewing and
boiling often result in nutrient loss,
particularly of antioxidants and water-soluble
vitamins (Fratianni et al., 2021; Lee et al.,
2018). In contrast, microwaving, steaming,
and sous vide cooking tend to enhance
nutrient retention (Douiri-Bedoui et al., 2011;
Zhong et al.,, 2015). While the effects of
cooking on nutrient stability vary by food
type and preparation method, recent research
indicates that cooking can decrease phenolic
content and antioxidant activity in rice and
reduce its antinutrient content (Alotaibi et al.,
2024; Gao et al., 2022).

Antioxidants protect proteins, DNA, and
lipoproteins from oxidative damage (Gamba
et al., 2021). Free radicals and oxidative
stress play a significant role in the
development of chronic and degenerative
diseases. Antioxidants neutralize free radicals
or mitigate their effects through prevention,
interception, and repair mechanisms. These
compounds may be produced endogenously
or obtained exogenously through dietary
sources (Sindhi et al., 2013).

Vitamins are organic compounds and
essential nutrients that must be acquired from
food, as the human body cannot synthesize
them. Although required only in small
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quantities for physiological processes such as
maintenance, growth, and development,
inadequate intake can result in specific
deficiency symptoms. Vitamin C plays a
critical role in various biological processes,
resulting in its potent antioxidant activity and
its function as a cofactor for several enzymes
in the human body. Vitamin C neutralizes
reactive oxygen species (ROS) generated
during normal metabolic activity, thereby
reducing oxidative stress and preventing
cellular damage (Njus et al., 2020). The
present study examines the effects of various
cooking methods and durations on the
antioxidant activity and ascorbic acid content
of jalapefio peppers, acknowledging that
different cooking techniques can influence
antioxidant concentrations and activity, as
demonstrated in studies of red bell peppers
(Cerit et al., 2025).

MATERIALS AND EQUIPMENT
Plant Material

The fresh samples were obtained from the
company Agricola ZEPROMEX S.P.R. de
R.L. (26.523774, -104.126144), at the
Comarca Laguna, Mapimi, Durango, Mexico.
A total of 350 g of green jalapefio pepper
sample was used for this study; 50 g was used
as a raw sample, and 75 g each was subjected
to four different cooking methods (Boiling,
steaming, roasting, and stir-frying).

Equipment Used

Fresh jalapefio peppers were freeze-dried
using an ECOSHEL freeze dryer (ECO-
FDIOPT, USA) and milled using a
BLACK+DECKER BL2010BP  blender
(USA). Extracts were centrifuged (HERMLE
Benchmark 7327 K, Germany), and
absorbance was measured at 725 nm using a
UV-Vis spectrophotometer (BK-UV1600,
BIOBASE, China).
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Experimental methods

Sample Preparation and Cooking
Processes.
Different cooking methods were

implemented to assess the impact of thermal
processing on the nutritional and functional
quality of jalapefios. This approach aims to
identify the best method that preserves
health-promoting compounds. Additionally,
varying time intervals enabled tracking of
progressive changes in nutrient retention and
degradation, supporting the identification of
optimal processing windows to preserve
ascorbic content and minimize antioxidant
loss.

General: The peppers were rinsed in distilled
water to remove dirt and dried on paper
towels. The peduncles were removed, and the
edible parts were collected. One portion (50
g) was retained as raw, while the others were
cooked. The four cooking methods
commonly used are boiling, steaming, stir-
frying, and roasting, and three cooking times
of 5, 10, and 15 minutes were employed. All
cooking experiments were performed in
triplicate.

Boiling: 500 mL of water was heated in
stainless steel pots for cooking. Seventy-five
grams of jalapefio peppers were used, and 25
g of each were cooked at three different times
(5, 10, and 15 minutes). After boiling, the
cooked peppers were drained for 1 minute
using a wire mesh strainer.

Steaming: 75 g of jalapefio pepper were
steamed in a stainless-steel steam cooker,
covered, and each sample consisted of 25 g
with one sample heated at 95 °C for 5
minutes, another for 10 minutes, and another
for 15 minutes under atmospheric pressure.
After steaming, each sample was allowed to
cool at room temperature.
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Stir-frying: 20 mL of soybean oil was
preheated in a frying pan (30 cm in diameter)
to a moderate temperature for 2 minutes. 25 g
of each jalapefio pepper type was stir-fried
separately for three different durations: 5, 10,
and 15 minutes, then cooled at room
temperature.

Roasting: 75 g of cut peppers were roasted in
a conventional home oven, with each
consisting of 25 g roasted at 190 °C for three
different durations: 5, 10, and 15 minutes.
The roasted peppers were cooled at room
temperature. At the end of these processes,
samples were placed in plastic bags, duly
labeled, and frozen at -8 °C for further
analysis.

Extraction of samples for DPPH radical
scavenging activity.

Each sample (25 g) was ground in an electric
stainless-steel blender, and 1 g of the sample
was mixed with a 1:1 water-acetone solution.
The mixture was then shaken and sonicated
for 30 minutes. The extract was centrifuged at
6000 rpm at 4 °C for 10 minutes, after which
the supernatant and pellet were clearly
visible.

DPPH

Determination of radical

scavenging activity.

The DPPH radical-scavenging activity of the
extracts was evaluated using the stable DPPH
radical scavenging method, as described by
Tepe et al. (2006) with some modifications.
Aliquots of 1 mL of 0.2 mM DPPH
methanolic solution were mixed with 50 pL
of the samples. The mixture was shaken
vigorously, then kept at room temperature in
the dark for 30 minutes. The absorbance was
measured at 517 nm using a UV-Vis
spectrophotometer (BK-UV1600,
BIOBASE, China).
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The ability to scavenge the DPPH radical was
expressed as percentage inhibition and
calculated using the following equation:

DPPH  Scavenging  Activity (%) =
(== x 100

Where Ay is the absorbance of the control,
and A is the absorbance of the sample.
All samples were analyzed in triplicate.

Determination of ascorbic acid content.

Ascorbic acid content was determined using
the AOAC Official Method 985.33 (2,6-
dichloroindophenol titrimetric ~ method)
(AOAC, 1990). 1 g of the sample was
extracted with 2 mL of 2 % HCI, then mixed
with 20 mL of distilled water. After filtration,
5 mL of the supernatant was titrated with 2,6-
dichloroendophenol. Results are expressed as
milligrams of vitamin C per 100 g fresh
weight (FW).

Statistical analysis

The results were reported as mean + standard
deviation (SD) values. The significant
differences among the means were
determined using multivariate analysis of
variance (MANOVA) with SPSS version 27
(SPSS Institute, Chicago, IL, USA) at a
significance level of 0.05. Tukey's test was
used to identify the significant differences.
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RESULTS
Effect of cooking methods
antioxidant activity.

on the

Several methods have been developed for
estimating total antioxidant activity in fruits
and vegetables. This investigation used the
DPPH methodology. The DPPH method
assesses the ability of natural extracts to
scavenge free radicals through a colorimetric
test. This approach is commonly used to
determine a chemical's antioxidant activity
because it is highly repeatable under specific
conditions (Armesto et al., 2019).

Figure 1 shows the DPPH radical scavenging
activity of jalapeno peppers before and after
cooking. The control exhibited the highest
DPPH activity at 90.6 %. However, DPPH
activity significantly decreased after heat
treatment (p < 0.05), presumably due to heat-
induced antioxidant degradation and
subsequent leaching into the cooking water.
Boiling (29.1-36 %) and stir-frying (32.2-
56.6 %) showed a greater reduction in DPPH
activity than steaming (43.5-60.6 %) and
roasting (52.9-90 %). There was no
statistically significant difference in activity
among samples with different cooking times,
as reported in a study indicating RSA values
did not differ significantly (P> 0.05) between
raw, microwave-heated, and stir-fried
samples (Chuah et al., 2008).
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Figure 1. Effects of cooking methods and time on the antioxidant activity.

Effect of cooking methods on ascorbic
acid.

Ascorbic acid is recognized as an essential
water-soluble  vitamin with  significant
nutritional value (Pellegrini et al., 2010). It
works as a cofactor in multiple physiological
processes and is an excellent antioxidant. As
a result, obtaining sufficient dietary ascorbic
acid is essential for the proper functioning of
the human body (Alberts et al., 2025).
However, temperature variations can affect
the ascorbic acid content in food (Azeem et
al., 2025).

Figure 2 shows changes in ascorbic acid
levels in jalapefio peppers subjected to
different cooking methods and times,
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expressed on a fresh-weight basis. The
ascorbic acid content of uncooked jalapefio
peppers was 48.40 mg/100 g, consistent with
the report by Rana et al. (2021). The ascorbic
acid content decreased after cooking,
irrespective of the method or temperature
used. Specifically, in oven-cooked samples,
ascorbic acid was reduced by 36.42-39.94 %
from the initial level, whereas air-fried and
infrared-cooked samples showed reductions
of 29.46-33.18 and 35.35-40.45 %,
respectively (Zhao et al., 2024). In contrast,
heat treatments reduced the ascorbic acid
content in peppers by between 15 and 87 %.
Significant differences were observed among
the cooking methods, although variation due
to cooking time was not significant (Ornelas-
Paz et al., 2013).
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Figure 2. Effect of Cooking Methods and Time on the Ascorbic Acid Content.

Effect of cooking time within each cooking
method.

Cooking markedly alters the nutrient content
of vegetables, altering the concentrations of
vitamins and bioactive compounds that
contribute to antioxidant activity (Lee et al.,
2017). Recent research has examined the
effects of cooking duration and method on

Table 1. Effect of cooking time within each cooking method.

antioxidant levels, total phenolic content, and
vitamin C in various vegetables (Mengistu &
Beri, 2024). Generally, cooking methods that
use minimal water and short durations tend to
preserve or enhance certain antioxidants,
whereas extended boiling or high-
temperature treatments result in greater
nutrient loss (Rana et al., 2021).

Cooking Methods F-value p-value (Sig)

Antioxidant Activity

Boiling 0.568 0.594
Steaming 0.141 0.871
Roasting 0.012 0.988
Stir-Frying 1.231 0.357
Ascorbic Acid

Boiling 0.002 0.998
Steaming 0.005 0.995
Roasting 0.015 0.985
Stir-Frying 0.007 0.993

In Table 1, according to this study, cooking
time (5, 10, or 15 minutes) does not
significantly affect antioxidant activity as
measured by the DPPH Assay. Although stir-
frying yields numerically larger F-values, it
still fails to reach statistical significance.
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Across the four cooking methods, cooking
times (5, 10, or 15 minutes) did not produce
statistically significant differences in ascorbic
acid content. This suggests that within-
method cooking time is not a major factor
affecting nutritional retention or loss, though
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other cooking methods have significant
effects. Zhao et al. (2024) reported no
significant differences in ascorbic acid levels
among samples subjected to the same
cooking method at varying heating
temperatures, indicating that changes in
cooking time did not substantially affect
ascorbic acid content. These results show
that, within a given cooking method, duration
is not a primary factor influencing nutritional
retention or loss, although the choice of
cooking method remains important.

DISCUSSION

The observed decline in antioxidant activity
following thermal treatments is likely due to
heat-induced  degradation of  certain
antioxidants, leading to their subsequent
leaching into the cooking water, as reported
by Chuah et al. (2008). In the study by
Demirel-Ozbek & Saral (2023), it was
determined that the radical-scavenging effect
of boiled and microwaved chard samples
increased significantly (P < 0.05); similarly,
in the study by Ozbek & Saral (2023), DPPH
radical scavenging activity showed a
continuous increase with cooking time,
reaching its maximum at 15 minutes, except
during roasting, while antioxidant activity
decreased in stir-fried samples after 10
minutes. This could be because boiling,
steaming, and stir-frying often soften the
plant matrix and break down cell walls,
making bound phenolic compounds and
antioxidants (like flavonoids and
capsaicinoids) more bioavailable. Roasting
may not hydrate or soften jalapefio pepper
tissue as effectively under dry heat, and the
elevated temperatures involved can result in
oxidation and breakdown of sensitive
antioxidants such as vitamin C and
polyphenols.

Cervantes-Paz et al. (2012) observed that heat
processing reduced pigment concentrations in
jalapenio peppers compared with raw
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samples, although the study did not provide
specific details on the temperatures or
durations used. This could be because heat
softens plant tissues and breaks down cell
walls, releasing previously bound phenolic
compounds. However, in contrast to Mwebi
& Ogendi (2020), the present study found that
heat treatments significantly reduced the
ascorbic acid content in raw peppers, with
decreases of 15-87 9% depending on the
method used (Ornelas-Paz et al., 2010).

According to this study's findings, the
greatest loss occurred during boiling and
steaming, likely due to ascorbic acid's high-
water solubility. The longer the boiling time,
the more vitamin C is lost to the surrounding
water, as supported by studies by Lee et al.
(2017) and Hwang et al. (2012), who found
that the most significant loss occurs during
the boiling process as boiling destroyed
vitamin C in almost all the samples, with
nutrient retention ranging from 0 to 73.86 %
while steaming treatment significantly
reduced the retention of vitamin C in all
vegetables, except broccoli, with retention
ranging from 0 to 89.24 %. Stir-frying and
roasting are both cooking methods that
generally retain more nutrients in jalapefio
peppers than boiling, as these dry-heat
techniques do not involve contact with water,
which could cause vitamin C to leach into the
cooking medium (Gupta & Mamta, 2025).
This result also coincides with the findings of
Lee et al. (2017), who reported that
microwaving had a less significant impact on
vitamin C content, with high retention (>90
%) observed for spinach, carrots, sweet
potatoes, and broccoli. It was also noted that
steaming and microwaving retained higher
vitamin C concentrations than boiling, due to
reduced contact with water at lower
temperatures. Using minimal cooking water
and cooking for shorter periods should result
in higher vitamin C retention. Chuah et al.
(2008) suggested using microwave heating,
stir-frying, or minimal water and heat
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exposure for no more than five minutes to
preserve vitamin C and other antioxidants.

CONCLUSION

The current study shows that jalapefio
peppers are a fruit high in essential bioactive
compounds, including high antioxidant
activity and ascorbic acid. However,
domestic cooking considerably alters the
levels of nutrients and health-promoting
compounds in these chilies. The four cooking
methods (boiling, steaming, stir-frying, and
roasting) altered the ascorbic acid content and
antioxidant activity. Boiling and steaming
resulted in significant ascorbic acid loss,
whereas roasting and stir-frying helped
preserve it. On the other hand, all cooking
methods significantly reduced pepper's
antioxidant activity, except roasting. To retain
the maximum nutritional value, consumers
can roast and stir-fry jalapefio peppers.

ACKNOWLEDGEMENT

Thanks to the Head of the Departamento de
Ciencia y Tecnologia de Alimentos de la
Universidad Auténoma Agraria Antonio
Narro, Saltillo, for allowing the research
work to be conducted in their laboratory, and
to the laboratory technician for his assistance.

FUNDING

This research work was funded by Secretaria
de Ciencia, Humanidades, Tecnologia e
Innovacion (SECIHTI), México, and the
Universidad Auténoma Agraria Antonio
Narro through the project entitled: "Impact of
cooking methods on the antioxidant activity
and bioaccessibility of bioactive compounds
in jalapefio peppers," with Key: 38-111-
425601002-2981.

DECLARATION OF CONFLICT OF
INTEREST

All authors declare that they do not have any
conflict of interest.

Mayo - Junio 2026

LITERATURE CITED

Alberts, A., Moldoveanu, E.-T., Niculescu,
A.-G., & Grumezescu, A. M. (2025).
Vitamin C: A Comprehensive Review of
Its Role in Health, Disease Prevention,
and Therapeutic Potential. Molecules,
30(3), 748.
https://doi.org/10.3390/molecules30030
748

Alotaibi, S. H., Babiker, E. E., Alshammari,
G. M., & Yahya, M. A. (2024). The
Effect of Cooking and Simulated
Digestion on the Antioxidants and
Minerals in Rice Grains: A Predictor for
Nutritional ~ Efficiency. Agriculture,
14(8), 1270.
https://doi.org/10.3390/agriculture1408
1270

Armesto, J., Gomez-Limia, L., Carballo, J., &
Martinez, S. (2019). Effects of different
cooking methods on the antioxidant
capacity and flavonoid, organic acid and
mineral contents of Galega Kale
(Brassica oleracea var. acephala cv.
Galega). International Journal of Food
Sciences and Nutrition, 70(2), 136-149.
https://doi.org/10.1080/09637486.2018.
1482530

Association of Official Analytical Chemists.
(1990). Official methods of Analysis of
the AOAC. 15th ed. Arlington, VA,
USA: AOAC International, 1990

Azeem, R., Aslam, M., Mehmood, T., & Al-
Essa, L. A. (2025). Predicting extreme
thermal degradation of ascorbic acid
(Vitamin C) using Bayesian-Inverse
Weibull  models:  Applications in
stability = analysis and  process
optimization. PLOS One, 20(12),
e0328554.
https://doi.org/10.1371/journal.pone.03
28554

Cerit, 1., Pabugcu, D., Sezgin, M., Bulut, B.,
& Demirkol, O. (2025). Effects of



Vol. 14, No. 80

cooking on glutathione, cysteine, beta-
carotene, ascorbic acid concentrations
and antioxidant activity of red bell
peppers  (Capsicum  annum  L.).
International Journal of Gastronomy
and Food Science, 39, 101092.
https://doi.org/10.1016/j.ijgfs.2024.101
092

Cervantes-Paz, B., Yahia, E. M., Ornelas-
Paz, J. de J., Gardea-Béjar, A. A., Ibarra-
Junquera, V., & Pérez-Martinez, J. D.
(2012). Effect of Heat Processing on the
Profile of Pigments and Antioxidant
Capacity of Green and Red Jalapefio
Peppers. Journal of Agricultural and
Food Chemistry, 60(43), 10822-10833.
https://doi.org/10.1021/jf303091u

Chuah, A. M., Lee, Y. C., Yamaguchi, T.,
Takamura, H., Yin, L. J., & Matoba, T.
(2008). Effect of cooking on the
antioxidant properties of coloured
peppers. Food Chemistry, 111(1), 20—
28.
https://doi.org/10.1016/j.foodchem.200
8.03.022

Conaculta. (2021). ElI Cocinero Mexicano,
Coleccion de Recetarios Antiguos.

Demirel-Ozbek, Y., & Saral, O. (2023). The
effect of different cooking methods on
the antioxidant activity of wild Swiss
chard (Beta vulgaris L. var. cicla). Czech
Journal of Food Sciences, 41(5), 375-
381. https://doi.org/10.17221/114/2023-
CJFS

Douiri-Bedoui, 1., Abdellaoui, H., Alexa, R.,
Jacolot, P., Druon, C., Tessier, F. J., &
Laguerre, J.-C. (2011). Optimization of
microwave cooking of courgette in
terms of nutrient preservation and
energy consumption. Procedia Food
Science, 1, 805-813.
https://doi.org/10.1016/j.profoo.2011.0
9.122

Mayo - Junio 2026

FAOSTAT. (2020). Food and Agriculture

Organization of the United Nations
(FAO), FAOSTAT: Statistical
Database, 2020. [Online]. Available:
https://www.fao.org/faostat/

Fratianni, A., D’Agostino, A., Niro, S.,

Bufano, A., Paura, B., & Panfili, G.
(2021). Loss or Gain of Lipophilic
Bioactive Compounds in Vegetables
after Domestic Cooking? Effect of
Steaming and Boiling. Foods, 10(5),
960.

https://doi.org/10.3390/foods10050960

Gamba, M., Raguindin, P. F., Asllangj, E.,

Merlo, F., Glisic, M., Minder, B., ...
Muka, T. (2021). Bioactive compounds
and nutritional composition of Swiss
chard ( Beta vulgaris L. var. cicla and
flavescens ): a systematic review.
Critical Reviews in Food Science and
Nutrition, 61(20), 3465-3480.
https://doi.org/10.1080/10408398.2020.
1799326

Gupta, D., & Mamta Kumari, D. (2025).

Impact of food processing on nutrient
retention and loss: a comprehensive
review of key effects and mechanisms.
Journal of Emerging Technologies and
Innovative Research, 12(8).
https://doi.org/10.56975/jetir.v12i8.567
493

Hwang, I. G, Shin, Y. J, Lee, S,, Lee, J., &

Yoo, S. M. (2012). Effects of different
cooking methods on the antioxidant
properties of red pepper (Capsicum
annuum L.). Preventive Nutrition and
Food Science, 17(4), 286-292.
https://doi.org/10.3746/pnf.2012.17.4.2
86

Jafari, M., Koocheki, A., & Milani, E. (2017).

Effect of extrusion cooking of sorghum
flour on rheology, morphology and
heating rate of sorghum—wheat
composite dough. Journal of Cereal



Vol. 14, No. 80

Science, 77, 49-57.
https://doi.org/10.1016/j.jcs.2017.07.01
1

Lee, S., Choi, Y., Jeong, H. S., Lee, J., &
Sung, J. (2017). Effect of different
cooking methods on the content of
vitamins and true retention in selected
vegetables.  Food  Science  and
Biotechnology.
https://doi.org/10.1007/s10068-017-
0281-1

Mengistu, H. K., & Beri, G. B. (2024).
Cooking effect on bioactive compounds
and antioxidant capacity of red pepper
(Capsicum annuum L..). Heliyon, 10(17),
e35418.
https://doi.org/10.1016/j.heliyon.2024.e
35418

Mwebi, N. O., & Ogendi, B. M. O. (2020).
Effect of boiling, steaming, stir-frying
and microwave cooking on the
antioxidant potential of peppers of
varying pungency. Cogent Food &
Agriculture, 6(1), 1834661.
https://doi.org/10.1080/23311932.2020.
1834661

Murador, D. C., Mercadante, A. Z., & de
Rosso, V. V. (2016). Cooking
techniques improve the levels of
bioactive compounds and antioxidant
activity in kale and red cabbage. Food
Chemistry, 196, 1101-1107.
https://doi.org/10.1016/j.foodchem.201
5.10.037

Njus, D., Kelley, P. M., Tu, Y.-J., & Schlegel,
H. B. (2020). Ascorbic acid: The
chemistry underlying its antioxidant
properties. Free Radical Biology and
Medicine, 159, 37-43.
https://doi.org/10.1016/j.freeradbiomed.
2020.07.013

Ornelas-Paz, J. de J., Cira-Chavez, L. A,
Gardea-Béjar, A. A., Guevara-Arauza, J.

116

Mayo - Junio 2026

C., Sepulveda, D. R., Reyes-Hernandez,
J., & Ruiz-Cruz, S. (2013). Effect of heat
treatment on the content of some
bioactive compounds and free radical-
scavenging activity in pungent and non-
pungent peppers. Food Research
International, 50(2), 519-525.
https://doi.org/10.1016/j.foodres.2011.0
1.006

Ornelas-Paz, J. de J., Martinez-Burrola, J. M.,

Ruiz-Cruz, S., Santana-Rodriguez, V.,
Ibarra-Junquera, V., Olivas, G. I., &
Pérez-Martinez, J. D. (2010). Effect of
cooking on the capsaicinoids and
phenolics contents of Mexican peppers.
Food Chemistry, 119(4), 1619-1625.
https://doi.org/10.1016/j.foodchem.200
9.09.054

Pellegrini, N., Chiavaro, E., Gardana, C.,

Mazzeo, T., Contino, D., Gallo, M., ...
Porrini, M. (2010). Effect of Different
Cooking Methods on Color,
Phytochemical  Concentration, and
Antioxidant Capacity of Raw and
Frozen Brassica Vegetables. Journal of
Agricultural and Food Chemistry, 58(7),
4310-4321.
https://doi.org/10.1021/jf904306r

Rana, M. R., Ahmad, H., Sayem, A. S. M.,

Jothi, J. S., Hoque, M. M., & Rahman,
M. (2021). Effects of Different Cooking
Methods on Physicochemical and
Bioactive Compounds of Selected Green
Vegetables in North Eastern Region,
Bangladesh. Current Research in
Nutrition and Food Science Journal,
9(2), 628-638.
https://doi.org/10.12944/CRNFSJ.9.2.2
6

Sanchez-Toledano, B. |., Camarena Gémez,

D. M. J., Lopez Santiago, M. A, &
Cuevas Reyes, V. (2023). Consumer
Preferences of Jalapefio Pepper in the
Mexican Market. Horticulturae, 9(6),



Vol. 14, No. 80

684.
https://doi.org/10.3390/horticulturae906
0684

Sindhi, V., Gupta, V., Sharma, K., Bhatnagar,
S., Kumari, R., & Dhaka, N. (2013).
Potential applications of antioxidants —
A review. Journal of Pharmacy
Research, 7(9), 828-835.
https://doi.org/10.1016/j.jopr.2013.10.0
01

Tepe, B., Sokmen, M., Akpulat, H. A., &
Sokmen, A. (2006). Screening of the
antioxidant potentials of six Salvia
species from Turkey. Food Chemistry,
95(2), 200-204.
https://doi.org/10.1016/j.foodchem.200
4.12.031

117

Mayo - Junio 2026

USDA. (2019). US Department of
Agriculture, Agricultural Research
Service., USDA FoodData Central.
[Online]. Available:
https://fdc.nal.usda.gov/

USDA. (2021). Choose MyPlate. [Online].
Available: https://www.myplate.gov/

Zhao, W., Xu, Y., Kim, J., Lee, J.-W., Jung,
M. Y., & Moon, B. (2024). Effects of
cooking methods on antioxidant activity
and acrylamide formation in red bell
pepper (Capsicum annuum L.). Food
Science and Biotechnology, 33(10),
2323-2331.
https://doi.org/10.1007/s10068-024-
01623-y



