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ABSTRACT

The main objective of this study was to extract cabbages using microwave-assisted extract, followed by qualitative
screening for the presence of flavonoids and assessing cytotoxicity of the extract. The study created 250 mL cabbage
extracts at 50%v/v concentration using microwave-assisted extraction, tested for flavonoids using Alkaline Reagent
Test and Concentrated Sulfuric Acid Test, and evaluated the cytotoxicity using Allium cepa Lethality Assay. Alkaline
reagent phytochemical screening of cabbage extract showed strong presence of flavonoids, while concentrated sulfuric
acid phytochemical test showed minimum presence of flavonoids. The Allium cepa lethality assay results showed that
cabbage extract with the highest concentration (50%) had the least root length yet had no inhibitory effect on root
growth. Which concludes that cabbage extract showed presence of flavonoids and is not cytotoxic. The study
recommends an efficient timeframe and multiple Allium cepa replicates.
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cabbage tissue. This heat causes thermal
expansion, which causes the cell wall
components to expand and weaken. In some
cases, direct rupture. The intense microwave
energy can directly rupture the cell walls.
This extraction method is more efficient
because it works much quicker than heating
the solvent directly.

Allium cepa test is a valuable tool for
screening substances for their potential to
cause genetic damage and cell death
(Martins, 2021). The test is based on the
principle that exposure to genotoxic or
cytotoxic substances can cause root growth
inhibition and chromosomal aberrations in
onion root tip cells. It is a rapid, inexpensive,
and easy-to-perform test that can be used in a

variety of settings (Bonciu et al., 2018).

This research aims to obtain cabbage
extract using microwave-assisted extraction,
followed by qualitative screening for the
presence of flavonoids and assessing
cytotoxicity of the extract via Allium cepa

test.

Assessing the lethality and presence of
flavonoids in cabbage solution that was
extracted using microwave-assisted

extraction has come up with the following

problems. Does the cabbage extract exhibit
flavonoid presence? and does the cabbage
extract exhibit cytotoxic effects on red onion
(Allium cepa) root tips compared to the

control group exposed to distilled water?

This study has potential for the
determination of the use of cabbage extracts
for stem cell treatments, due to its influence
of cell behavior. It has an impact as fertilizer
and for plant growth. Like improving the
growth, yield of plants and extending the
shelf-life of post-harvested plants that have a

high decay rate.

METHODS

This study utilizes experimental research
design because it manipulates the cabbage
extract concentration and measures the
Allium cepa root growth and flavonoid
presence. The study was conducted at the
DLSAU LSB Laboratory, where the room

temperature averaged from 25-30°C.
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Material Sourcing

The study uses 1 cabbage head, 2L
distilled water, a microwave oven that can
reach 99.85°C, 500mL beakers, 300mL
glass jar, a watch glass, a glass rod,
thermometer, small cooler with ice, knife
and cutting board, and a vegetable
spinner. NaOH, HCI, and H>SO4 were
used for Phytochemical Screening, along
with 3 test tubes, test tube rack, and a
pipette + aspirator. 10 plastic bottles,
cutter, 5 Red Onions (Allium cepa) for the

cytotoxicity assay.

Microwave-Assisted Extraction
Figure 2
Microwave-Assisted extraction process

Section A shows the cabbages that were
cut into small pieces and distilled water are to
be distributed as 125g cabbage to 250mL
water for a 50%m/v concentration. Section
B shows that the cabbages were washed with
distilled water and dried using a vegetable
spinner. Section C shows the extraction of
the cabbage solution for 45 seconds, wherein
the extraction process should last for only 25
minutes only (Xu et al, 2021) and
approximately 90°C should be the upper limit
of the extract’s temperature (Pimentel-Moral
et al., 2018). Section D shows the
measurement of the solution’s temperature
after 45 seconds in the microwave. Section
E shows that the cabbage solution was mixed
thoroughly for 1-2 minutes, which varies
depending on the temperature rising too fast.
Section C, D, E were repeated until the 25-

minute time limit was reached.

Phytochemical Screening

An in vitro qualitative test assessed
flavonoid presence in the extract. Two
methods were used. Alkaline Reagent Test,
wherein 2-3 drops of 2M sodium hydroxide
(NaOH) solution were added to 2 mL of
extract. A yellow color turning colorless with
diluted HCI indicates flavonoids. Another

test was the Concentrated Sulfuric Acid Test



(Tyagi, 2017), wherein adding concentrated
sulfuric acid to the extract and observing an

orange color suggests flavonoids.

Figure 3
Qualitative Phytochemical Screening Reference

ALKALINE REAGENT

The test tube on the left
shows the addition of
NaOH, while the test
tube on the right shows
the addition of HCI.

CONC. H2S04

The test tube shows the
addition of H2SOa4

Allium cepa Lethality Test

Five red onion bulbs were grown in water
for 24-48 hours to develop roots (1-2 cm).
Next, 300 mL solutions were prepared:
distilled water (control) and 500 mg/mL
cabbage extract diluted to 5%, 10%, 20%,
and 50%. Each onion was placed in a solution
and observed for 5 days.

Figure 4
Allium cepa lethality assay set-up

Root growth was compared to control. If

root growth was inhibited (fewer roots

compared to control), the extract
concentration was considered effective.
Otherwise, similar root growth to the control

indicated no effectiveness.

Figure 5

Measurement of Allium cepa after 5 days of
treatment

RESULTS

The cabbage extract with a 50% m/v
concentration  was  extracted  using
microwave-assisted extraction for 25 minutes
averaging a temperature of 63.83°C for about
6 cycles of microwaving, measuring, and

mixing.

For alkaline reagent test, the researchers
added 2 drops of 2M sodium hydroxide
(NaOH) into 2 test tubes containing 2mL of
the extract, while adding 2 drops of 6M of
HCI in one test tube. For the concentrated
sulfuric acid test, the researchers added 6M
of H.SO4 into 2mL of extract. Expected
results were marked as (+), while results that



differ, or no results were marked as (-). Table
1 shows the results of the phytochemical

screening for flavonoids of the cabbage

extract:

Table 1

Results of Qualitative Phytochemical Screening

Tests Observations Presencel?
Alkaline Intense Yellow, +
Reagent Colorless when
HCl is added

Coc. H2S0, Slight Brown -

a. (+) =present, (-) = absent

Alkaline reagent qualitative phytochemical
screening showed strong presence of
flavonoid, with an intense yellow color after
NaOH was added and it faded into colorless
after a drop of HCL was added. However, the
concentrated sulfuric acid test showed
minimal to no presence of flavonoids, as it
faded into light brown color instead of the

expected blue color.

The researchers diluted the 50%v/v cabbage
extract into five (5) separate solutions of 5%,
10%, 20%, 50% and a control solution
without any cabbage extract, which was
prepared into five (5) 500mL plastic bottles.
Then 5 red onions were added into another
five (5) 500mL plastic bottles containing
distilled water, which only the roots were

exposed to. For 5 days, the red onions were

exposed to the extracts with different
concentrations. Table 2 shows the growth of
the red onion roots, measured in centimeters

(cm) at day 5:

Table 2
Root growth of red onions exposed in cabbage
extracts with different concentrations at day 5

Concentration Root Length (cm)

T1 1.7cm
T2 2.3cm
Ts 1.65cm
Ty 1.3cm
Control 1.5cm

Figure 6 shows the bar graph of the root
growth of the red onions that was exposed to
the different concentrations of cabbage

extract:
Figure 6

Root growth of red onions exposed to different
cabbage extract concentrations
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greater the cytotoxicity.



Root length of the treatment groups ranged
from 1.3 cm to 2.3 cm, while control root
length was 1.5cm. The highest concentration
(T4) showed the shortest Allium cepa root
length, making it most effective against the

rest of the concentration groups.

DISCUSSIONS

Phytochemical screening results from
alkaline reagent test and concentrated
sulfuric acid test align with the study of
Tarigan (2022) who stated cabbage extract
contained flavonoids which had potential as
an antioxidant. Since flavonoids are often

associated with antioxidant activity in plants.

While the Allium cepa lethality test result
slightly differed from the study of Farag
(2010) who stated green cabbage extract
exhibited a pronounced cytotoxic effect. This
difference could be due to several factors
which includes the cabbage age which older
cabbages might have different
phytochemicals or bioactive compounds
present, extraction method that might affect
the extracted compounds necessary for the
cytotoxicity, and the concentration that was

used from the study of Farag (2010).

Another study of Abu (2024) who
conducted a quantitative analysis on the

cytotoxicity of green cabbages shows that the
result obtained showed that the cabbage
extract had a CCso value of 10.6 pg/mL,
while vincristine (standard) had an 1Cso of
0.30 pg/mL. Note that the lower the value,
the higher the cytotoxicity. This aligns with
our results, as this shows lower levels of
cytotoxicity. In which, the control exhibited
greater cytotoxic properties than the cabbage

extract.

Cabbage extract showed effects on
cytotoxicity and presence of flavonoids. The
Alkaline Reagent Test showed strong
presence of flavonoids, while concentrated
sulfuric acid showed weak to no presence of
flavonoids. The allium cepa lethality test
showed that T4 had the greatest effectiveness,
while T1 to Ts showed worse results than
Control.

Based on the findings of the study, the
following conclusions are drawn. Firstly,
cabbage extract showed the presence of
flavonoids. Lastly, cabbage extract was not

cytotoxic.

The following recommendations are made
for future studies. Firstly, conduct the
phytochemical tests and cytotoxic assay

within one week if using cabbage solution



extracted via M-AE. Secondly, consider
adding multiple replicates for the cytotoxic
assay which allows for data analysis like
ANOVA. Lastly, Change the concentration
of the extract wherein the initial
concentration of the solution before the
extraction phase should be greater than 60%

m/v to determine proper cytotoxicity.
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APPENDICES

Appendix A
Microwave-assisted extraction summary log

Cycle Count  Extraction Time  Temperature Cooldown

1 45 seconds 39°C 1 minute
2 45 seconds 48°C 2 minutes
3 45 seconds 66°C 2 minutes
4 45 seconds 65°C 2 minutes
5 45 seconds 71°C 2 minutes
6 45 seconds 76°C 2 minutes

Appendix B

Microwave-assisted extraction documentation
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Appendix C
Allium cepa lethality test documentation

Appendix D
Allium cepa measurements on day 5
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Sample A was T; measuring 1.7cm, Sample B was T, measuring 2.3cm, Sample C was Ts measuring
1.65cm, Sample D was T4 measuring 1.3cm, Sample E was Control measuring 1.5cm.
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