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Abstract: Parsley is an aromatic herb native to the Mediterranean region and treasured for its phyto-
chemical profile and bioactive properties. Developmental stage at harvest is a factor that modulates
the nutritional quality of vegetables, including young greens. Accordingly, an experiment under
strictly controlled conditions was carried out to compare the mineral macronutrient and phytochem-
ical composition as well as the antioxidant activity of plain-leaf parsley (Petroselinum crispum cv.
Comune 2) at two different harvest maturity stages, microgreens and baby greens. Macronutrients,
carotenoids (lutein and 3-carotene) and polyphenols were quantified through ion chromatography,
high-performance liquid chromatography with a diode-array detector (HPLC-DAD) and UHPLC-
Q-Orbitrap high-resolution mass spectrometry (HRMS), respectively. Microgreens accumulated
more potassium and phosphorus, whereas baby greens accumulated more calcium and magnesium,
and 65.5% less nitrate. In addition, microgreens provided 1.8-fold more lutein and 2.8-fold more
[3-carotene, whereas baby greens provided 183.6% more total ascorbic acid, 64.2% more total polyphe-
nols and 170.3% higher hydrophilic antioxidant activity. Based on the culinary and phytonutritive
scope of the consumers, different harvest maturity stages can be opted for and production schemes de-
signed. Future studies are warranted to appraise the importance of ontogeny as a determinant factor
for the composition and bioactive value of additional micro-herb genotypes, including underutilized
Mediterranean species.

Keywords: micro-herbs; LED light; controlled environment; growth stage; HPLC-DAD; orbitrap;
phenolic compounds; minerals

1. Introduction

The Mediterranean diet is characterized by high vegetables’ consumption [1,2], and is
traditionally outlined as being rich in wild greens, herbs and spices, thereby praised for
its palatability and health benefits, making it a cultural model for dietary advancement,
and gaining the nomination of the “good Mediterranean diet” [2,3]. The dietary traits
adopted in southern Italy, Greece and Crete are the traits representing the Mediterranean
diet abundant in plant-based foods [2]. Since antiquity, this diet has been a subject of
interest and is currently asserted as a prototype for the dietary guidelines in the United
States and the wider world [3]. Adopting a traditional Mediterranean diet was found to be
inversely related to inflammation [2], especially considering that functional food-rich diets
can hamper the risk of diseases caused by altered intracellular antioxidant systems [4].

The Mediterranean basin is lavishly abundant in aromatic crops [5]. Among these
crops, Apiaceous herbs are widely used, such as (i) parsley, (ii) cumin, (iii) coriander,
(iv) fennel, (v) and dill [2], either fresh or dried as seasoning, as well as in the form of

Agronomy 2021, 11, 857. https:/ /doi.org/10.3390/agronomy11050857

https:/ /www.mdpi.com/journal /agronomy


https://www.mdpi.com/journal/agronomy
https://www.mdpi.com
https://orcid.org/0000-0002-1200-2834
https://orcid.org/0000-0002-2999-1536
https://orcid.org/0000-0003-3070-5389
https://orcid.org/0000-0001-5463-3768
https://orcid.org/0000-0002-8753-9521
https://orcid.org/0000-0003-0314-8839
https://orcid.org/0000-0002-3653-7497
https://orcid.org/0000-0002-1002-8651
https://doi.org/10.3390/agronomy11050857
https://doi.org/10.3390/agronomy11050857
https://doi.org/10.3390/agronomy11050857
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/agronomy11050857
https://www.mdpi.com/journal/agronomy
https://www.mdpi.com/article/10.3390/agronomy11050857?type=check_update&version=1

Agronomy 2021, 11, 857

2 0f9

seeds [2,4,6,7]. In particular, parsley is widely used in European cookery as a condiment
or culinary garnish, whilst in the Middle East it is a major ingredient of the famous “Tab-
bouleh” salad [8,9]. Parsley is a biennial aromatic herb native to West Asia and the Mediter-
ranean region, treasured for its great biological values [6,10], therefore nowadays it is
cultivated and used worldwide [4,6,8,11]. Parsley’s three main varieties in consonance with
the commercialized plant organs are plain leaf and curly leaf parsley, and turnip-rooted or
“Hamburg” fleshy root parsley [7,9]. Parsley can be cultivated all year round [9], and it
encompasses an array of compositional attributes, like minerals, vitamins [9], coumarins,
triterpenes, volatile oils [6,11], flavonoids, tannins [11,12] and carotenoids [6,12]. Accord-
ingly, numerous health-promoting properties are attributed to parsley’s leaf bioactive
phytochemicals [4,6,9,11], since human cells count for defense on exogenous bioactive
compounds contained in functional foods, in addition to the endogenous defense system
in order to pare oxidative stress levels [4].

The phenological growth stage of plants influences their biochemical composition [13],
therefore it may constitute a pivotal factor to modulate plant nutrient content by adopting
certain agronomic techniques [14], such as harvesting at different maturity stages. Based
on this concept, new products are gaining fame like microgreens and baby greens [15-17],
which are consumed raw, hence they maintain their bioactive content intact unlike other
products that undergo cooking or sterilization techniques [15]. Microgreens and baby
greens as explained by Treadwell et al. [18] are harvested and consumed at an immature
growth stage. The Commission Regulation (EU) 752/2014, defined baby leaf as “the young
leaves and petioles of any crops harvested up to eight true leaf stage”, while microgreens
still has no legal definition yet [15,18]; but Di Gioia et al. [15] indicated that they are
harvested based on the species, between 7 and 21 days from sowing, after the formation of
the cotyledon leaves and the emergence of the first true leaves. Species belonging to the
Apiaceae family are expanding due to health and sensory criteria [17], and can concomitantly
gain the nomination of “microherbs” and provide intense culinary flavors [15,18].

Thus far, no work has compared parsley microgreens and baby greens grown under
the same growth conditions, in terms of macrominerals and bioactive compounds. This
current study aims to depict the changes that occur in the biochemical and macronutrient
composition and concentration of parsley (leaf + stem) at two-different phenological stages.
Hence, it may orient consumers of fresh greens and functional foods as to which harvest
stage to adopt in order to reach their nutritional target and top up their diet with health-
boosting components.

2. Materials and Methods
2.1. Growth Chamber and Experiment Arrangement

A growth chamber experiment was set up at the University of Naples “Federico 117,
DIA, Portici, Naples, in order to depict the influence of maturity stage harvest on smooth-
leaf parsley greens. Petroselinum crispum cv. Comune 2 seeds (Semiorto Sementi, Sarno,
SA, Ttaly) were sown in plastic trays (19 x 14 x 6 cm) at a density of 50,000 seeds m~2.
The trays were filled with peat-based substrate of pH 5.48 and EC 0.282 mS cm ! (Special
Mixture, Floragard Vertriebs-GmbH, Oldenburg, Germany). Parsley seeds germinated
in darkness in a growth chamber (KBP-6395F, Termaks, Bergen, Norway) for nine days
at 24 °C and 100% relative humidity (RH). Once emerged, the growth chamber was
set up at 24/18 °C £ 2 and 70/80% =+ 5 day/night, respectively. Light was provided
by a light-emitting diode panel (K5 Series XL750, Kind LED, Santa Rosa, CA, USA),
with an intensity of 300 + 15 umol m~2 s~! at parsley canopy level, providing a photope-
riod of 12/12 h and a convenient photosynthesis spectrum ranging from 400 to 700 nm,
which was controlled by a spectral radiometer (MSC15, Gigahertz-Optik, Tiirkenfeld, Ger-
many). Parsley was fertigated daily by a quarter-strength Hoagland solution described
in detail in Kyriacou et al. [19] work, corresponding to a pH of 6.0 + 0.2 and an EC of
0.4 + 0.05 mS cm L. The parsley microgreens growth cycle consisted of 21 days after sow-
ing (DAS) when the first true leaf was fully formed, while parsley baby greens growth cycle
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was 36 DAS when the first three leaves were formed. All the treatments were replicated
three times and randomly distributed along the shelf of the growth chamber.

2.2. Parsley Yield, Sampling and Macronutrients Analysis

At harvest, the fresh material was weighed and the yield was expressed as kg fresh
weight (fw) m~2. Part of the harvested material was immediately conserved at —80 °C
to be used for the qualitative analysis, and another part was placed in a forced-air oven
at 70 °C until reaching a constant dry weight that was used to determine the dry matter
content (DM) expressed as a percentage.

Dry matter samples for macronutrients analysis were ground in a Wiley Mill (841 pm
screen). As previously described in detail in Pannico et al. [20], 250 mg of dried material
was extracted and used to quantify nitrate (NO3), phosphorus (P), potassium (K), calcium
(Ca), magnesium (Mg), sulfur (S) and sodium (Na) through ion chromatography (ICS-3000,
Dionex, Sunnyvale, CA, USA) and electrical conductivity detection. All the macronutrients
were expressed as g kg ! dry weight (dw), and then converted to mg kg~! fw based on
each sample DM%.

2.3. Chlorophylls Pigments, Total Ascorbic Acid and Hydrophilic Antioxidant Activity Assessment

The Lichtenhaler and Wellburn [21] protocol was implemented in order to determine
total chlorophyll content and chlorophylls a and b. Succinctly, 500 mg of frozen fresh
material was extracted in 10 mL of 90% acetone, centrifuged and then the absorbance of
the supernatant was measured at 662 and 645 nm through spectrophotometry (Hach DR
4000; Hach Co, Loveland, CO, USA) to determine chlorophylls a and b, respectively. Total
chlorophyll content was calculated at the sum of the latter and expressed in mg 100 g~ fw.

For total ascorbic acid (TAA) analysis, 400 mg of frozen fresh material was extracted
and assessed at 525 nm through an ultraviolet-visible (UV-Vis) spectrophotometer (Hach
DR 4000; Hach Co, Loveland, CO, USA) following the method of Kampfenkel et al. [22].
The results were expressed as mg ascorbic acid (AA) 100 g~ ! fw.

Based on Fogliano et al. [23] method, hydrophilic antioxidant activity (HAA) of parsley
was assessed through UV-Vis spectrophotometry by extracting 200 mg of lyophilized
material in distilled water with the N,N-dimethyl-p-phenylenediamine (DMPD) method.
The solutions” absorbance was measured at 505 nm, and the HAA was expressed as mmol
AA 100 g~! fw, after taking into consideration the DM% of each sample.

2.4. Carotenoids and Polyphenols Extraction and Quantification

Following the modified method of Kim et al. [24] by Kyriacou et al. [25], 100 mg of
lyophilized parsley material was extracted in 6 mL ethanol comprising 0.1% butylated
hydroxytoluene. Lutein and (3-carotene were quantified through reverse phase- high-
performance liquid chromatography with a diode-array detector (HPLC-DAD) separation,
through a Shimadzu HPLC LC 10 (Shimadzu, Osaka, Japan), equipped with a reverse
phase 250 mm x 4.6 mm, 5 pm Gemini C18 column (Phenomenex, Torrance, CA, USA).
Injection volume per sample was 20 uL and the absorbance was measured at 450 nm.
The values were expressed as mg kg~ ! fw, after taking into consideration the DM% of
each sample.

As described by Kyriacou et al. [25], polyphenols were extracted from 100 mg
lyophilized parsley using methanol/water (60:40, v/v). Polyphenols were separated and
quantified on an UHPLC system (UHPLC, Thermo Fisher Scientific, Waltham, MA, USA),
equipped with a Dionex Ultimate 3000 Quaternary pump performing at 1250 bar and a ther-
mostated (T = 25 °C) Kinetex 1.7 um biphenyl (100 mm X 2.1 mm) column (Phenomenex,
Torrance, CA, USA). An injection volume of 2 uL was used. The mass spectrometry analysis
was facilitated by a Q Exactive Orbitrap liquid chromatography tandem mass spectrometer
(LC-MS/MS, Thermo Fisher Scientific, Waltham, MA, USA). A Thermo Fisher Scientific
reference standard mixture was used to monitor the accuracy and calibration of the Q
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Exactive Orbitrap LC-MS/MS. Polyphenols were expressed as pg g~ ! fw, after taking into
consideration the DM% of each sample.

2.5. Statistical Analysis

The two maturity stage treatments were analyzed by an unpaired Student’s t-test
(p=0.05), and all data are shown as mean =+ standard error, n = 3 (SPSS 20 software
package).

3. Results and Discussion
3.1. Yield, Dry Matter and Macronutrient Content

As illustrated in Figure 1, parsley microgreens (PMG) harvested 21 DAS registered
a yield of 1.37 kg fw m~2 compared to 3.22 kg fw m~2 for parsley baby greens (PBG)
harvested 36 DAS (2.35-fold higher). As for DM content, PBG had 10.84%, 1.46-fold higher
than PMG dry matter content (7.4%). PMG and PBG were harvested in accordance to the
definition given by Di Gioia et al. [15] on microgreens and baby green that are harvested for
7-28 and 2040 days, respectively, after sowing. The obtained yield of PMG is in the range
of the production (1.25-5.97 kg fw m~2) obtained by growing 13 species of microgreens in a
different study [25], where a high sowing density was adopted, similar to the current study.
As for PBG, the yield obtained is much higher than that registered in different studies on
PBG grown in floating, which is due to the way lower adopted density [9,26]. In addition,
the higher yield in PBG is partially in line with a different comparative study between
microgreens and baby greens, notwithstanding the reduced sowing density in the baby
greens stage [16]. The DM% of PBG is almost double that obtained in PBG grown in a
floating system [9], which is expected. The higher DM% at the BG stage was also noticed
in other leafy vegetables at the same growth stage [27].
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Figure 1. Fresh yield and dry matter percentage of Petroselinum crispum in virtue of harvest stage.
Different letters indicate significant differences according to Student’s t-test (p = 0.05). All data are
expressed as mean =+ standard error, n = 3.

The macronutrient profile studied for both harvest stages of parsley, revealed a sig-
nificant difference for all the elements, except for sulfur (Table 1). Microgreens nitrate
concentration accounted for 3362 mg kg ! fw, 189.6% higher than that of baby greens
(1161 mg kg ! fw). Other than nitrate, PMG proved to be significantly richer in P, K around
45.3% and 4.5%, respectively. PBG accumulated more Ca, Mg and Na (47.5%, 59.8% and
94.2%). Our results are partially in line with those obtained by Waterland et al. [27], who
assessed another leafy vegetable at different maturity stage (microgreens, baby greens and
mature), and obtained significantly higher K, Ca and Mg, and non-significantly different
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P and Na concentrations in kale microgreens compared to baby greens when expressed
on fw basis. As for parsley nitrate concentration, the results obtained showed a similar
behavior like mustard and tatsoi microgreens who exhibited significant higher nitrate
content in microgreens stage than in baby greens [28]. In contrast, parsley nitrate con-
centration is not in accordance with the results of Lenzi et al. [16] obtained in three wild
leafy species, which could be explained by a lesser density of baby greens, thus enjoying
luxurious nitrogen fertilization per plant in comparison to this current study, or in our
case explained by a quarter-strength nutrient solution adopted for both maturity stages,
hence inducing the advanced maturity stage to be characterized by a lower nitrate content.
Waterland et al. [27] and Kopsell et al. [29] emphasized that K is abundantly present is most
plant cells and tissues, nonetheless this concentration is higher in young tissues, because K
is actively involved in water homeostasis, respiration and photosynthesis. In addition, P is
a crucial nutrient for energy storage and is needed for nucleic acids synthesis, adenosine
triphosphate (ATP) and phospholipids [30]. Furthermore, a considerable concentration of
P is commonly stored in plant seeds, to be employed for the development of the embryo,
the germination and the seedling growth [27].

Table 1. Nitrate and macronutrient content (P, K, Ca, Mg, S and Na) of Petroselinum crispum in virtue of harvest stage.

P K Ca Mg S Na
Harvest Stage
(mg kg1 fw) (mg kg1 fw) (mg kg1 fw) (mg kg1 fw) (mg kg1 fw) (mg kg1 fw) (mg kg1 fw)
Microgreens 3362 + 240 393.6 £ 1.44 3843 £+ 26.9 467.7 £11.8 373.6 +£4.31 249.1 £11.1 4741+ 124
Baby greens 270.9 + 2.47 3677 £ 35.7 689.7 = 19.6 597.0 +28.1 2522 £ 6.51 920.8 + 23.6
Significance A% * A% A%k ns 3%

All data are expressed as mean =+ standard error, n = 3. ns, *, ** denote non-significant or significant effects at p < 0.05 and 0.001,
respectively. Harvest stages are compared according to Student’s t-test (p = 0.05). fw = fresh weight.

3.2. Chlorophyll and Carotenoids Pigments

Table 2 and Figure 2 showed the concentration of photosynthetic and accessory pig-
ments of parsley. PBG were significantly richer in total chlorophylls (18.36 mg g_1 fw;
35.1%), chlorophyll a (31.5%) and b (48.5%) compared to PMG (Table 2). By contrast,
carotenoids (Figure 2) revealed an opposite trend, where PMG accumulated more lutein
(1.8-fold) and (3-carotene (2.8-fold) than PBG with the latter being more concentrated than
lutein in both harvest stages of parsley. The increase of chlorophylls pigments along the
maturity stage is in line with the results obtained in lettuce grown in a growth chamber and
harvested at two different maturity stage (microgreens and mature plants) [31]. The same
authors explained that in photosynthetic tissues, chlorophylls a and b harvest the light
and photo-protect the plants by quenching reactive species, thus with plant growth leaves
expand and new leaves are formed, leading to a higher need of photo-protection and light
harvesting. Nonetheless, chlorophylls pigments confer health properties to the human
diet, by chelating calcium and heavy minerals and helping with free radicals neutraliza-
tion [32]. In contrast with Samuoliene et al. [12], lutein in parsley microgreens was more
concentrated than 3-carotene in comparison with the current study, and both carotenoid
concentrations were lower than those obtained in the current PMG although having the
same growing conditions. This fact could be explained by the difference in the adopted
parsley cultivar. PBG were characterized by lower carotenoids concentrations than that
registered in PMG. In fact, carotenoids can vary distinctively due to the surrounding factors
like the variety, the harvested organ, the harvest maturity and the pre- and post-harvest
treatments [33]. The same authors emphasized the importance of leaf carotenoids in re-
ducing the risk of macular degeneration and cataracts. In previously cited works [16,31],
carotenoids increased with maturity stage, which is in contrast with the current findings, a
fact that can be probably explained by our choice of maintaining the same quarter-strength
adopted nutrient solution for both maturity stages, which seemed to down-size carotenoids
concentration in the advanced stage of PBG, as explained by Pannico et al. [34].
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Table 2. Hydrophilic antioxidant activity (HAA), total ascorbic acid (TAA) and chlorophyll pigment of Petroselinum crispum

by virtue of harvest stage.

HAA TAA Chlorophyll a Chlorophyll b Total Chlorophylls
Harvest Stage
(mmol AA eq. 100 g~1 fw)  (mg AA 100 g1 fw) (mg g1 fw) (mg g1 fw) (mg g1 fw)
Microgreens 0.91 £0.03 20.26 + 0.63 10.68 £ 0.18 2.91 £ 0.05 13.59 +0.13
Baby greens 2.46 £ 0.09 57.45 + 10.75 14.04 £ 0.80 4.32 +0.31 18.36 £ 0.88
Significance i * * * -

All data are expressed as mean = standard error, n = 3. ¥, **, *** denote significant effects at p < 0.05, 0.01 and 0.001, respectively. Harvest
stages are compared according to Student’s t-test (p = 0.05). fw = fresh weight. AA eq. = ascorbic acid equivalent.
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Figure 2. Lutein and B-carotene (mg kg~! fw) of Petroselinum crispum by virtue of harvest stage.
Different letters indicate significant differences according to Student’s t-test (p = 0.05). All data are
expressed as mean = standard error, n = 3. fw = fresh weight.

3.3. Total Ascorbic Acid, Polyphenols and Hydrophilic Antioxidant Activity

As shown in Table 2, the hydrophilic antioxidant activity of parsley extract is more
potent in the baby greens stage, registering 2.46 mmol AA eq. 100 g~ ! fw, 2.7-fold compared
to microgreens. Such result reflects as well the higher content of baby greens in total ascorbic
acid (Table 2) and total polyphenols content (Table 3), both molecules with hydrophilic
antioxidant activity.

As matter of fact, TAA and total polyphenols were 183.6% and 64.2%, respectively,
higher in PBG than in PMG. As recorded in Table 3, all polyphenols exhibited significant
differences between the studied harvest stages, except for Kaempferol-7-O-glucoside. On
the other hand, only chlorogenic acid was significantly more concentrated in the micro-
greens stage, whereas all the rest of the polyphenols were decisively more accumulated
in baby greens. The increase of these polyphenols in PBG varied distinctively, ranging
between 45.6% for apigenin-7-apiosyl-glucoside and 831.9% for quercetin-3-O-galactoside.
Overall, apigenin-7-apiosyl-glucoside and apigenin-malonyl-apiosyl-glucoside were the
most abundant between the detected polyphenols, accounting around 96.4% of the total
polyphenols. TAA values obtained in PBG were much higher than those registered at
the same harvest stage in a different study done in floating system [9,26], which could be
explained by more nutrient availability in such latter system that influence TAA concen-
tration [34]. Moreover, the current variation in TAA between PMG and PBG is not in line
with a same comparison done in a different study on three Brassica microgreens and baby
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greens when expressed on a dry weight basis [17]. Ascorbic acid is a powerful antioxidant
vitamin that is not synthesized by humans, making its exogenous input into human diet an
important requirement, because it reduces the effect of reactive oxygen species and helps
in scavenging free radicals in human body [31]. In addition, ascorbic acid deprivation lead
to “scurvy disease”, accentuating the importance of fruits and vegetables as exogenous
source of this valuable vitamin [35].

Table 3. Single and total polyphenols of Petroselinum crispum in virtue of harvest stage.

Harvest Stage

1 L

Polyphenols (ug g1 fw) Microgreens Baby Greens Significance
Apigenin 0.15 4+ 0.00 0.22 £+ 0.01 i
Apigenin-7-apiosyl-glucoside 369.4 + 3.52 537.8 4= 3.54 ok
Apigenin-7-O-glucoside 8.56 £ 0.20 24.61 £ 0.88 B
Apigenin-malonyl-apiosyl-glucoside 363.6 £+ 3.31 650.0 £ 30.9 o
Caffeic acid 0.28 4 0.00 0.41 £ 0.00 ot
Chlorogenic acid 1.01 £ 0.00 0.58 £ 0.01 B
Chrysoeriol 347 +£0.24 822 +£0.19 i
Coumaric acid 227 +£0.01 3.50 £ 0.02 ok
Ferulic acid 0.26 4 0.00 0.39 £ 0.00 o
Kaempferol-7-O-glucoside 0.17 £0.02 0.15 £ 0.02 ns
Luteolin-7-O-glucoside 0.53 £0.01 1.86 = 0.07 ok
Quercetin-3-O-galactoside 0.47 £ 0.03 4.38 £0.12 B
Total polyphenols 750.2 £ 2.05 1232.0 £ 33.7 o

All data are expressed as mean =+ standard error, n = 3. ns, *** denote non-significant or significant effects at
p <0.001, respectively. Harvest stages are compared according to Student’s ¢-test (p = 0.05). fw = fresh weight.

The depicted polyphenols in parsley were in line with the 30 secondary metabolites
identified in the extracts of Petroselinum crispum var. crispum leaves by high-performance
liquid chromatography-diode-array detector mass spectrometry (HPLC-DAD-MS) [4], of
which we mention apigenin-7-apiosyl-glucoside (apiin) and apigenin-malonyl-apiosyl-
glucoside and apigenin-7-O-glucoside that accounted for about 98.6% of the total polyphe-
nols in both harvest stages microgreens and baby greens. Indeed, the detected polyphenols
(Table 3) revealed much more apigenin than quercetin, luteolin and kaempferol as stated
in previous studies [4,36]. As mentioned by the previous authors, of the major flavonoids
classes, flavonols like quercetin and kaempferol, and flavones like luteolin and apigenin
are the most present in plant foods, mostly in glucoside form. As matter of fact, apigenin
is suggested to be responsible for having a pertinent antioxidant action, in addition to
antitumor and anti-inflammatory activity [4].

In this study, baby greens parsley had higher total polyphenols and exhibited higher
antioxidant activity than its counterpart microgreens: a finding that can be attributed to
the greater number of developed leaves found in the baby greens stage, pointing that total
phenols and antioxidant activity of parsley extracts were demonstrated to be richer in
leaves than in stems [36]. A higher antioxidant activity and total phenolic content was
observed as well in other two-leafy vegetables in the BG stage in comparison to MG [28]. As
listed in literature, parsley extract is characterized by a high content of phenolics and total
flavonoids, in addition to a high antioxidant activity [4]; naturally occurring antioxidants
save cells from oxidative stress and have been proved to have medicinal significance for
human wellbeing and health [11].

4. Conclusions

Microgreens and baby greens production from aromatic herbs of Mediterranean vari-
eties conceptualize a class of novel and nutrient-packed vegetables that can fulfill the needs
of modern consumers. Through the quantification of carotenoids and polyphenols, we
demonstrated that microgreens provided 1.8-fold more lutein and 2.8-fold more 3-carotene,
whereas baby greens provided 183.6% more total ascorbic acid, 64.2% more total polyphe-
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nols, and 170.3% more hydrophilic antioxidant activity. As for macronutrients, microgreens
accumulated more potassium and phosphorus, whereas baby greens accumulated more
calcium and magnesium, and 65.5% less nitrate. Both maturity stages of parsley presently
examined have proven valuable sources of phytonutrients for the human diet, which can
be easily added as garnish or salad that, moreover, upgrades dishes in color and taste.
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