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ABSTRACT

Microgreens are new foods with bioactive compounds that are beneficial for human
health. Microgreens Brassica rapa L. are small-scale, naturally occurring vegetable crops that
possess a high antioxidant value and natural nutrient density.The profile of bioactive
compounds is influenced by variations in growing media on microgreens Brassica rapa L.
including rice husk charcoal, cocopeat, and top soil.The purpose of this study was to analyze
the increase in flavonoid, chlorophyll and carotenoid compounds in several variations of
growing media: This research was conducted using a Non-Factorial Randomized Group
Design (RAK) with three treatment levels, namely top soil, top soil + rice husk charcoal, top sail
+ cocopeat with five replications. Parameters measured were flavonoid compounds,
chlorophyll a b, and carotenoids. Results: the analysis showed that the best planting media
were rice husk charcoal, cocopeat, and top soil, respectively had a significant effect on the
increase in Chlorophyll (42.12 mg L-1) and Carotenoids (10.63 pmol/L) Flavonoids (19.19
pmol g-1). Conclusion: The best recommended planting medium is rice husk charcoal which
shows a significant effect on increasing Chlorophyll (42.12 mg L-1) Carotenoids (10.63 pmol/L)
and cocopeat which shows a significant effect on increasing flavonoid content (19.19 pmol g-
1).
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1. INTRODUCTION

Microgreens are sprout-like plants
that grow longer than sprouts. According
to Luang-In et al., (2021) microgreens are
plants from the vegetable or herbal group
that can be harvested 7-14 days after
planting when the cotyledons have
appeared so that the nutritional content of
microgreens is high. when the cotyledons
have appeared so the nutritional content
of the microgreens is high. Consuming
microgreens is very beneficial for the
body because it has 4 - 40 times the
amount of nutrients and vitamins of
mature plants with mineral and
antioxidant content (Valupi et al., 2021).
Therefore microgreens can be an
alternative vegetable that will help reduce
global food insecurity, and the resulting
complications such as malnutrition
(Abaajeh et al., 2023). Brassica rapa L.
contains  flavonoid, chlorophyll and
carotenoid compounds. Chlorophyll and
carotenoids function as antidotes to
degenerative diseases and cancer (Dewi
et al.,, 2023). Flavonoids function as
antioxidants that protect the body from
free radicals. Flavonoids are widely used
as anticancer, antimicrobial, antiviral,
antioxidant, neuroprotective and
antiproliferative agents (Ullah et al.,,
2020). The nutritional content per 100
grams of Brassica rapa L includes 2.30
grams of protein, 0.030 grams of fat, 4
grams of carbohydrates, 220.50 mg
calcium, 38.40 mg phosphorus, 2.90 mg
iron, 6.4 vitamin A, 0.009 vitamin B, 102
mg vitamin C (Sanif et al., 2017). Utilizing
small areas of land such as house yards
is one of the breakthroughs in community
activities to improve body nutrition and
income. Using the right planting medium
can provide optimal growth for mustard
greens. The composition of the planting
medium can also influence growth and
increase the bioactive content of the
green vegetable Brassica rapa L.
Microgreens can be planted with various
planting media mixtures such as husk
charcoal, cocopeat and egg shells. Husk
charcoal has good organic material for
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maintaining soil moisture because when
added to the soil it can bind water and
then release it into the micro pores to be
absorbed by plants. According to
Marjenah et al., (2016) husk charcoal has
a large surface area that can absorb
nutrients and encourage the growth of
good microorganisms so that it can
significantly increase plant growth.
According to Nehru et al.,, (2021) rice
husk charcoal is a mixture of planting
media that can bind water and nutrients
so that it is used to fertilize plants
because of its fragile nature and structure
and contains 0.32% N, 15% P20, 31%
K20, 0.95% Ca, and 180 ppm Fe, 80
ppm Mn, 14.1 ppm Zn and pH 6.8.
Cocopeat is good for plants because
cocopeat is able to bind and store water
strongly and contains nutrients such as
phosphorus. According to Ramadhan
(2017) and Gbollie et al., (2021) and
Gbollie et al. (2022), cocopeat is a
planting medium obtained from the
process of crushing coconut fiber which
produces fiber. The advantage of
cocopeat as a planting medium is that it
can bind and store water strongly, and
contains nutrients such as calcium (Ca),
magnesium (Mg), potassium (K), sodium
(Na) and phosphorus (P) as well as
electrical conductivity ( DHL).Flavonoids
are included in the group of secondary
plant metabolites which have a
polyphenylic structure and are found in
many fruits and vegetables. According to
Arbiyani et al., (2023) and Noer et al.,
(2018) flavonoids are  secondary
metabolite compounds of the polyphenol
group which come from green plant
extracts and have active effects such as
anti-viral, anti-inflammatory,
cardioprotective, anti-diabetic, anti-cancer
and antioxidant.Chlorophyll is a pigment
found in plants with many functions for
plant life processes by converting light
energy into chemical energy. In
chloroplasts there is not only chlorophyll
which is the substance that causes the
green color of leaves, but there are also
other color pigments, namely
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carotenoids, phycocyanin, phycoerythrin
and fucoxanthin. According to
Dharmadewi (2020); Mehdipoor et al.,
2021 and Martin et al., 2023, the role of
chlorophyll in the body is as an
antioxidant. Therefore, chlorophyll is
currently widely extracted and consumed
as a food supplement. Carotenoids are
natural dyes that come from plants.
Carotenoids give foods yellow, orange
and red colors. There are several types of
carotenoids, namely astasantin,
fucoxanthin, beta carotene, lycopene,
lutein, and others. According to Maleta et
al., (2018); Ko, EY, Lee et al., 2023 and
Suttisansanee et al., 2023, carotenoids
function as antioxidants that can protect
the body from free radicals. Carotenoids
are found in many fruits and vegetables
and have potential anti-cancer activity.
2. MATERIAL AND METHODS

Brassica rapa L seeds, Nauli F1
variety, top soil, cocopeat, husk charcoal,
egg shell, bamboo, plastic rope, water,
96% ethanol, PA methanol, Sodium
Acetate, AICI3, Quarsetin, Aquadest,
aluminum foll, filter paper, and materials
other supporters.

The tools used are a hoe to clean
the yard that will be used for research, a
seed pot measuring 30 x 21 x 4 cm is
used as a planting container, a ruler is
used to measure planting distances, a
protective net is used to cover the plant
area so that pests do not damage the
plants, gembor is used to water the
plants, plastic clips are used to contain
the plants after harvest, analytical scales
are used to weigh the samples, writing
instruments are used to take notes,
blenders are used to grind the samples,
20 cc and 100 cc urine pots are used to
hold the extracted samples, beaker glass
used to store sample solutions,
measuring cups, test tubes, 10 ml and 5
ml measuring flasks, dropper pipettes,
micropipettes used to take solutions,
vortexes used to homogenize solutions,
watch glasses used to weigh sample
extracts, evaporator cups, water baths,
ovens : spatula, UV-Vis
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spectrophotometer to measure
absorbance values, and other supporting
materials.

This research used a non-factorial
randomized block design (RAK), namely:
top soil, top soil + charcoal husk (1:1), top
soil  + cocopeat (1:1) with five
replications. Research Implementation:
15 seed trays were prepared which were
filed with each planting medium. Then
300 seeds are provided and soaked for 8
hours per tray. Plant maintenance is
carried out by watering twice a day which
is adjusted to environmental conditions.
Harvesting is carried out after the plants
are 10 HST and then the flavonoid,
chlorophyll and carotenoid content will be
tested in the Ilaboratory. Flavonoid
Compound Content: Total flavonoid
content analysis is a measurement of the
total flavonoid content contained in the
sample. The method used is colorimetry
and UV-Vis spectrophotometry and the
reagent used is AICI3. Preparation of
Quercetin  Standard Stock Solution:
Weigh 10 mg of quercetin, dissolve it with
methanol to obtain a volume of 100 mL to
obtain a quercetin solution with a
concentration of 100 ppm. Determination
of the Maximum Wavelength of
Quercetin: Pipette 2 mL of 100 ppm
guercetin standard stock solution, add 0.1
mL of AICI3 and 0.1 mL of CH3COONa
and 3 mL of distilled water, then incubate
for 25 minutes. The  maximum
wavelength was measured using a UV-
Vis spectrophotometer in the range 400
nm - 800 nm. Determination of the
Maximum Wavelength of Quercetin.
Pipette 2 mL of 100 ppm quercetin
standard stock solution, add 0.1 mL AICI3
and 0.1 mL CH3COONa and 3 mL
distiled water, then incubate for 25
minutes. The maximum wavelength was
measured using a UV-Vis
spectrophotometer in the range 400 nm -
800 nm. Determination of Operation
Time: 2 ml of quercetin solution with a
concentration of 100 pg/ml is pipetted,
put into a 5 ml volumetric flask. Added
0.1 ml of 10% aluminum chloride solution,
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0.1 ml of 1 M sodium acetate and 3 ml of
distilled water. Measure the absorbance
of the solution at a wavelength of 440 nm
every 1 minute and observe the time the
solution begins to produce a stable
absorbance, which will be used as the
operating time. Pipette 0.5 mL of
guercetin standard solution each; 0.975
mL; 1.45 mL; 1.925 and 2.4 mL and put
into each 5 mL measuring flask then add
methanol to obtain a solution with a
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concentration of 10 ppm; 19.5ppm;
29ppm; 38.5ppm; and 48 ppm. Pipet 2
mL of each concentration and add 0.1 mL
of AICI3 and 0.1 mL of CH3COONa as
well as 3 mL of distilled water, then
incubate for 25 minutes. The absorbance
of each concentration was measured by
UV-Vis spectrophotometry at a maximum
wavelength of 440 nm. The quercetin
calibration curve and linear regression
equation y = ax + b were obtained.

Pakcoy Microgreens
(Brassica rapa L.)

Microgreens
(Brassica rapa L.)

Analysis of Variations
Bioactive of Plan_tlng
Components Media
Pakcoy This research used a non-

factorial randomized block
design (RAK), namely: top
soil, top soil + charcoal
husk (1:1), top soil +
cocopeat (1:1) with five
replications

Results And Discussion

Rice husk significant
effect on increasing
chlorophyl

Figure 1. Stages of research

Determination of Total Extract
Flavonoid Content: Weighed 10 mg of
thick extract, dissolved in 10 mL of
methanol solvent  to obtain a
concentration of 1000 ppm. 2 mL of the
solution was pipetted, added 0.1 mL

AICI3 and 0.1 mL CH3COONa and 3 mL
distilled water, then incubated for 25
minutes.Absorbance was measured by
UV-Vis spectrophotometry at a maximum
wavelength of 427 nm. Determination of
Total Extract Flavonoid Content: Weighed
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10 mg of thick extract, dissolved in 10 mL
of methanol solvent to obtain a
concentration of 1000 ppm. 2 mL of the
solution was pipetted, added 0.1 mL
AICI3 and 0.1 mL CH3COONa and 3 mL
distiled water, then incubated for 25
minutes. Absorbance was measured by
UV-Vis spectrophotometry at a maximum
wavelength of 427 nm. Determination of
Total Extract Flavonoid Content: Weighed
10 mg of thick extract, dissolved in 10 mL
of methanol solvent to obtain a
concentration of 1000 ppm. 2 mL of the
solution was pipetted, added 0.1 mL
AICI3 and 0.1 mL CH3COONa and 3 mL
distiled water, then incubated for 25
minutes. Absorbance was measured by
UV-Vis spectrophotometry at a maximum
wavelength of 427 nm. Chlorophyll and
Carotenoid  Content:  Analysis  of
chlorophyll content was carried out using
the Wintermans and De Monts (1965)
method at the age of 11 DAP. Chlorophyll
is extracted by grinding the leaves using
96% ethanol. Then filtered using filter
paper to get 25 ml of leaf extract.
Measured with a UV/Vis
spectrophotometer at wavelengths of 649
nm (chlorophyll b) and 665 nm
(chlorophyll a) and 96% ethanol (blank)
as a neutralizer, then calculated using the
formula Chlorophyll a = (13.36 x A665) -
(5 .19 x A649); Chlorophyll b = (27.43 x
A649) - (8.12 x A665); Total chlorophyll =
(5.24 x A665) + (22.24 x A649);
Carotenoids (1000*A470) - (2.13*Chl a) -
(97.63*Chl b) / 209 in pumol/L units.12 x
A665); Total chlorophyll = (5.24 x A665) +
(22.24 x A649); Carotenoids (1000*A470)
- (2.13*Chl a) - (97.63*Chl b) / 209 in
pmol/L units.12 x A665); Total chlorophyll
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= (5.24 x A665) + (22.24 x A649);
Carotenoids (1000*A470) - (2.13*Chl a) -
(97.63*Chl b) / 209 in pmol/L units.
3. RESULT AND DISCUSSION

The highest average flavonoid
content was found in the top soil +
cocopeat treatment, namely 19.19
mgQE/g. Flavonoids in plants are
synthesized to protect plants from
bacterial infections. The increase in
flavonoids in microgreens is assisted by
the use of good planting media such as
cocopeat which has the ability to store
water well so that the availability of water
can be a transport for nutrients to be
dissolved and easily absorbed by plants.
However, it is suspected that cocopeat
planting media contains tannin
compounds which can inhibit plant growth
but can increase phenolic compounds
such as flavonoids as a response to plant
stress. Therefore, tannins are beneficial
for plants because they increase
antioxidants, one of which is flavonoids.
This is supported by Arbiyani et al.,
(2023); and Esati et al, (2021),
flavonoids are secondary metabolite
compounds of the polyphenol group
which come from green plant extracts
and have active effects such as anti-viral,
anti-inflammatory, cardioprotective, anti-
diabetic, anti-cancer and antioxidant.
Tungmunnithum et al.,, 2018; Kumar et
al., 2023 and Nakabayashi et al., (2014),
also stated that flavonoids are phenolic
compounds derived from secondary
metabolite compounds which play an
active role in the physiological
mechanisms of plants to defend
themselves from stress conditions.

Table 1. Flavonoid Content in Green Vegetables Brassica rapa L.

Growing media

Mean (mgQE/g)/SD

Topsoill
Top Soil + Charcoal Husk (1:1)
Top Soil + Cocopeat (1:1)

13.60bc + 2.49bc
18.24ab * 3.65ab
19.19a * 5.40a

Notes: Different numbers and letters in the columns indicate differences significant according to the Duncan Test at

the 5% test level.
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Figure 2. Brassica rapa L rhicrogreens 10 days after planting

Chlorophyll Content

The highest average chlorophyll
content was found in the top soil + rice
husk charcoal treatment, namely 42.12
pmol/L. This is thought to be because rice
husk charcoal has a high carbon content
and can improve soil structure so that the
roots can easily absorb water well and
can fix the available N nutrient content
which is useful for plants for the formation
of chlorophyll in the leaves. This is in
accordance with Carsidi et al., (2021) and
Andaresta et al., (2022) who stated that
the absorption of nitrogen nutrients in
plant leaf tissue will be used as raw
material for the formation of chlorophyll.
In general, the chlorophyll in Brassica

rapa L mustard green plants is green and
varied, which means that green mustard
plants do not experience water stress.
This is in accordance with the statement
by Song & Banyo (2011) in the journal
Carsidi et al., (2021) that if plants lack
water, it will affect all aspects of plant
growth such as physiological,
biochemical, anatomical and
morphological processes. In line with
these findings, Libutti et al., 2020 and
Chrysargyris et al., (2019) observed that
biochar material has a high K content and
an alkaline pH, thereby increasing the pH
of the planting medium and increasing
the concentration of N, K, and P in the
leaves.

Table 2. Chlorophyll content in green vegetables Brassica rapa L.

Growing media

Average (mol/L)/ SD

Topsoil
Top Soil + Charcoal Husk (1:1)
Top Soil + Cocopeat (1:1)

38.97c +1.30
42.12a + 3.68
41.39ab + 4.18

Notes: Different numbers and letters in the columns indicate differences significant according to the Duncan Test at

the 5% test level.

Carotenoid content

The highest average carotenoid
content was found in the top soil +
charcoal husk treatment, namely
10.63278 pmol/L. This is because the
mixture of top soil and husk charcoal has
a pH that is closest to normal, namely 5.0
compared to other planting media, where
the pH can help in the absorption of
nutrients in plants. This is supported by
Tsai et al.,, 2020 and Jaaf et al., (2022),
namely that if the pH conditions are
normal, the absorption of nutrients by

plants will not experience obstacles, so
the growth rate of the plants will increase.
Another factor that increases the
carotenoid content is that the carotenoid
content increases at the age of 1 week to
3 weeks or in the lag phase. This is in
accordance with Hendriyani et al., (2018)
and Kirigia et al., (2018) who stated that
the carotenoid content increases at the
age of 1 week to 3 weeks or in the lag
phase. This increase is thought to be
because during that week the plants
experienced an initial growth phase
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where there would be an increase in
pigment production for the
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photosynthesis process.

Table 3. Carotenoid content in green vegetables Brassica rapa L.

Growing media Average(umol/L)/ SD
Topsoil 3.81d £ 0.12
Top Soil + Charcoal Husk (1:1) 10.63a £0.35
Top Soil + Cocopeat (1:1) 7.01c £+ 0.78

Notes: Different numbers and letters in the columns indicate differences significant according to the Duncan Test

at the 5% test level.

CONCLUSION

The best recommended planting
medium is rice husk charcoal which
shows a significant effect on increasing
chlorophyll (42.12 mg/L), carotenoids
(10.63 pmol/L) and cocopeat which
shows a significant effect on increasing
flavonoid content (19.19). mgQE/q).

REFERENCES

Abaajeh, A.R., Kingston, C.E., & Harty,
M. (2023). Environmental factors
influencing the growth and
pathogenicity of microgreens bound
for the market: a review. Renewable
Agriculture and Food Systems, 38,
el2.https://doi.org/10.1017/S174217
052300008X

Andaresta, A., Miftakhurrohmat, A.,
Nurmalasari, IR, & Arifin, S. (2022,
November). Effect of N Fertilizer on
the Amount of Chlorophyll and the
Quality of Tomatoes (Lycopersicon
Esculentum). In [IOP Conference

Series: Earth and Environmental
Science (Vol. 1104, No. 1, p.
012005). IOP
Publishing.DOI10.1088/1755-
1315/1104/1/012005

Anwar, K., Lokana, FM, & Budiarti, A.
(2022).  Antioxidant  Activity  of
Dewandaru Leaf (Eugenia Uniflora
L.) Ethanol Extract and

Determination of Total Flavonoid and
Phenolic Content. JOURNAL OF
SCIENCE, 161-171.

Arbiyani, E., Aziz, A., Nurunnisa, I.,
Gilang, M., & Latif, MZ (2023).
Identification of Flavonoids from

Dewandaru Plants (Eugenia Uniflora
L.) Using the Uv-Vis
Spectrophotometric. in language,
Method (Identification of Flavonoids
from Dewandaru Plants (Eugenia
Uniflora L.) Using Uv—-Vis
Spectrophotometric Methods):
Literature Review Article. Scientific
Journal of Educational Vehicles,
9(5), 181-183.

Chrysargyris, A., Prasad, M., Kavanagh,
A., & Tzortzakis, N. (2019). Biochar
type and ratio as a peat
additive/partial peat replacement in
growing media for cabbage seedling
production. Agronomy, 9(11), 693.

Dewi, R., Winanto, T., Haryono, FED,
Marhaeni, B., Hanifa, G., Nabila, D.,
& Khalisa, S. (2023). Potential of
Dunaliella  salina  Phytoplankton
Chlorophyll and Carotenoids as a
Source of Antioxidants.in language,

Potential of Dunaliella salina
Phytoplankton ~ Chlorophyll  and
Carotenoids as a Source of

Antioxidants. Oceanographic Bulletin

Dharmadewi, AIM (2020). Analysis of the
chlorophyll content in several types
of green vegetables as an alternative
basic ingredient for food
supplements (in language, Analysis
of the chlorophyll content in several
types of green vegetables as an
alternative basic ingredient for food
supplements. Emasains: Journal of
Mathematics and Science Education,
9(2) : 171-
176.https://doi.org/10.5281/zenodo.4
299383

477


https://doi.org/10.1017/S174217052300008X
https://doi.org/10.1017/S174217052300008X
https://doi.org/10.5281/zenodo.4299383
https://doi.org/10.5281/zenodo.4299383

Charloq

DOIl:https://doi.org/10.35799/jis.v22i2
43913
DOI:https://doi.org/10.36387/jiis.v6i2.
741

Elvira, K., Fachriyah, E., & Kusrini, D.

(2018). Isolation of Flavonoid
Compounds from Water Hyacinth
(Eichhornia crassipes) and
Antioxidant Tests with DPPH (1,1-
Diphenyl-2-Picrylhydrazyl) Method.
Journal of Chemical Science and
Applications, 21(4), 187-192.

Esati, NK, Budiarta, IPE, Cahyadi, KD, &

Lestari, GAD (2021). Isolation and
Identification of Flavonoid
Compounds from the Ethyl Acetate
Fraction of African Leaf Extracts (in
language, Isolation and Identification
of Flavonoid Compounds from Ethyl
Acetate Fraction of African Leaf
Extracts Vernonia amygdalina Del
Ibnu Sina Scientific Journal, 6(2),
350-360.

Gbollie, S. N., Mwonga, S. M., & Kibe, A.

M. (2021). Effects of calcium nitrate
levels and soaking durations on
cocopeat nutrient content. Journal of
Agricultural Chemistry and
Environment, 10(3), 372-388.
DOI:10.4236/jacen.2021.103024

Gbollie, SN, Mwonga, SM, Kibe, AM,

&Zolue, GM (2022). Effects of
calcium nitrate levels and soaking
durations in cocopeat on the growth
and vyield of potato (Solanum
tuberosum L.) apical rooted cuttings.
Archives  of  Agriculture and
Environmental Science, 7(3), 339-
346.
DOI:10.4236/jacen.2021.103024

Harahap, FS, Kurniawan, D., & Susanti,

R. (2021). Mapping the soil pH and
c-organic status of rainfed rice fields
in Panai Tengah District,
Labuhanbatu Regency. Agroscience:
Journal of Agronomy Research,
23(1), 37-42.

Harahap, FS, Oesman, R., Fadhillah, W.,

& Nasution, AP (2021).
Determination of Ultisol Bulk Density
in the Open Practice Field of

Juatika Vol. 6 No.2 2024

Labuhanbatu University.
AGROVITAL: Journal of Agricultural
Sciences, 6(2), 56-59.

Hendriyani, IS, Nurchayati, Y., & Setiari,

Jaaf,

N. (2018). Chlorophyli and
carotenoid content of Cowpea (Vigna
unguiculata L.) Walp.) at different
plant ages. in language, Chlorophyll
and carotenoid content of Cowpea
(Vigna unguiculata L.) Walp. at

different plant ages). Journal of
Tropical Biology, 1(2), 38-43.

SMMA, Li, Y. Guonal, E., El
Enshasy, HA, Salmen, SH and

Sdrucd, A., 2022. The impact of
corncob biochar and poultry litter on
pepper (Capsicum annuum L.)
growth and chemical properties of a
silty-clay soil. Saudi Journal of
Biological Sciences, 29(4), pp.2998-
3005.

Kirigia, D., Winkelmann, T., Kasili, R., &

Ko,

Kumatr,

Mibus, H. (2018). Development
stage, storage temperature and
storage duration influence
phytonutrient content in cowpea
(Vigna unguiculata L. Walp.).
Heliyon,
4(6).https://doi.org/10.1016/j.heliyon.
2018.e00656

E.Y., Lee, J.H., Sivanesan, I., Choi,
M.J., Keum, Y.S., & Saini, R.K.
(2023). Carotenoid and Tocopherol
Profiling in 18 Korean Traditional
Green Leafy Vegetables by LC-SIM-
MS. Foods, 12(6),
1312.https://doi.org/10.3390/foods12
061312

S., Korra, T., Thakur, R.,
Arutselvan, R., Kashyap, AS,
Nehela, Y., Chaplygin, V., Minkina,
T. and Keswani, C., 2023. Role of
Plant Secondary Metabolites in
Defense and Transcriptional
Regulation in Response to Biotic
Stress. Plant Stress, p.100154.

Libutti, A., Trotta, V. and Rivelli, AR,

2020. Biochar, vermicompost, and
compost as soll organic
amendments: Influence on Growth
Parameters, Nitrate and Chlorophyll

478


https://doi.org/10.35799/jis.v22i2.43913
https://doi.org/10.35799/jis.v22i2.43913
https://doi.org/10.36387/jiis.v6i2.741
https://doi.org/10.36387/jiis.v6i2.741
https://doi.org/10.4236/jacen.2021.103024
https://doi.org/10.4236/jacen.2021.103024
https://doi.org/10.1016/j.heliyon.2018.e00656
https://doi.org/10.1016/j.heliyon.2018.e00656
https://doi.org/10.3390/foods12061312
https://doi.org/10.3390/foods12061312

Charloq

Content of Swiss Chard (Beta
vulgaris L. var. cycla). Agronomy,
10(3), p.346.

Spare- -In, V., Saengha, W., Karirat, T.,
Buranrat, B., Matra, K.,
Deeseenthum, S., & Katisart, T.
(2021). Effect of cold plasma and
elicitors on bioactive contents,
antioxidant activity and cytotoxicity of
Thai rat- -tailed radish microgreens.
Journal of the Science of Food and
Agriculture, 101(4), 1685-
1698.https://doi.org/10.1002/jsfa.109
85

Maleta, HS, Indrawati, R., Limantara, L.,
& Brotosudarmo, THP (2018).
Various methods of carotenoid
extraction from plant sources in the
last decades (literature review).in
language, Various methods of
carotenoid extraction from plant
sources in the last decades

(literature  review). Journal  of
Chemical & Environmental
Engineering, 13(1), 40-50.

Marina, 12(1),125-

132.https://ejournal.undip.ac.id/index
.php/buloma/article/download/49006/
23107

Marjenah, M., KISWANTO, K., Purwanti,
S., & Sofyan, FPM (2016). The effect
of biochar, cocopeat and sawdust
compost on the growth of two
dipterocarps seedlings. Archipelago
Bioscience, 8(1).

Martins, T., Barros, A.N., Rosa, E., &
Antunes, L. (2023). Enhancing
Health Benefits through Chlorophylls
and Chlorophyll-Rich Agro-Food: A
Comprehensive Review. Molecules,
28(14),

5344 .https://doi.org/10.3390/molecul
es28145344

Mehdipoor Damiri, G.R,
Motamedzadegan, A., Safari, R.,
Shahidi, S.A., & Ghorbani, A. (2021).
Evaluation of stability,
physicochemical and antioxidant

properties of extracted chlorophyll
from Persian clover (Trifolium
resupinatum L.). Journal of Food

Juatika Vol. 6 No.2 2024

Measurement and Characterization,
15, 327-340.

Nakabayashi, R., Yonekura- -Sakakibara,
K., Urano, K., Suzuki, M., Yamada,
Y., Nishizawa, T., & Saito, K. (2014).
Enhancement of oxidative and
drought tolerance in Arabidopsis by
overaccumulation of  antioxidant
flavonoids. The Plant Journal, 77(3),
367-
379.https://doi.org/10.1111/tpj.12388

Nehru, N., Nur, M., Bakhtiar, B., &
Fahruddin, F. (2021). Use of Planting
Media Composition: Husk Charcoal
and Cow Manure Solid Fertilizer on
the Growth of Red Chili Plants
(Capsicum annuum L). Oryza:
Journal of Biology Education, 10(1),
28-
36.https://doi.org/10.33627/0z.v10i1.
528

Noer, S., Pratiwi, RD, & Gresinta, E.
(2018). Determination of
Phytochemical Compounds
(Tannins, Saponins and Flavonoids)
as Quercetin In Ingu Leaf Extract
(Ruta angustifolia L.). EXACT:
Journal of Sciences and Data
Analysis, 19-29.

Ramadhan, D., Riniarti, M., & Santoso, T.
(2018). The Utilization of Cocopeat
as Growing Media for Paraserianthes
falcataria and Intsia palembanica.
Sylva Lestari Journal, 6(2), 22-31.

Sanif, R., & Nurwany, R. (2017). Vitamin
A and its role in the cell cycle.
Journal of Medicine and Health:
Scientific Publication, Faculty of
Medicine, Sriwijaya University, 4(2),
83-88.

Song, A.N., & Banyo, Y. (2011). Leaf
chlorophyll concentration as an
indicator of water shortage in plants.
Scientific journal of science, 11(2),
166-173.

Suttisansanee, U., Thiyajai, P., Inthachat,
W., Pruesapan, K., Wongwathanarat,
K., Charoenkiatkul, S., Sahasakul, Y.
and Temviriyanukul, P. (2023).
Exploration of the nutritional and
carotenoid profiles of vegetables in

479


https://doi.org/10.1002/jsfa.10985
https://doi.org/10.1002/jsfa.10985
https://ejournal.undip.ac.id/index.php/buloma/article/download/49006/23107
https://ejournal.undip.ac.id/index.php/buloma/article/download/49006/23107
https://ejournal.undip.ac.id/index.php/buloma/article/download/49006/23107
https://doi.org/10.3390/molecules28145344
https://doi.org/10.3390/molecules28145344
https://doi.org/10.1111/tpj.12388
https://doi.org/10.33627/oz.v10i1.528
https://doi.org/10.33627/oz.v10i1.528

Charloq

Thai cuisine as potential nutritious
ingredients. Heliyon, 9(5).

Tsai, C.C., & Chang, Y.F. (2020). Effects
of rice husk biochar on carbon
release and nutrient availability in
three cultivation ages of greenhouse
soils. Agronomy, 10(7), 990.

Tungmunnithum, D., Thongboonyou, A.,
Pholboon, A. and Yangsabai, A,
2018. Flavonoids and other phenolic
compounds from medicinal plants for
pharmaceutical and medical aspects:
An overview. Medicines, 5(3), p.93.

Ullah, A., Munir, S., Badshah, S.L., Khan,
N., Ghani, L., Poulson, B.G., &

Juatika Vol. 6 No.2 2024

Jaremko, M. (2020). Important
flavonoids and their role as a
therapeutic agent. Molecules, 25(22),
5243.

Valupi, Honesty, et al. 2022. Growth and
Yield of Microgreens of Several
Varieties of Pakchoy (Brassica rapa.
L) on Different Planting Media. In:

Proceedings of the  National
Agricultural Seminar. p. 1-
13.https://ejurnalunsam.id/index.php/
psn/article/view/4797

480


https://ejurnalunsam.id/index.php/psn/article/view/4797
https://ejurnalunsam.id/index.php/psn/article/view/4797

