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ABSTRACT 

Background: Brassica vegetables and leafy greens are consumed globally due to their health 

promoting phytochemicals. Diplotaxis tenuifolia (wild rocket or arugula) is a popular 

Brassica leafy green, with a diverse range of phytochemicals (in mature plants). Immature 

plants (micro-greens, 2-4 true leaves) accumulate phytochemicals up to 10 times more than 

plants grown to maturity. Although plants accumulate phytochemicals ubiquitously, 

environmental stimuli can further enhance this phenomenon of accumulation, which is part of 

a global stress mechanism in plants. In this study, we describe a simple method toward the 

bio-fortification of a wild rocket micro-green system, via environmental manipulation (using 

high light).  

Objective: To establish a high light-induced bio-fortification strategy to augment the 

accumulation of bio-active compounds in Brassica micro-greens (wild rocket), with the 

purpose of developing a ‘designer’ micro-green melange (functional food product) containing 

a diverse range of bio-active (disease preventative) compounds. 

Results: High light stimulated wild rocket micro-greens to achieve a significant increase of 

known phytochemicals (documented in relevant Brassica leafy greens). Furthermore, 

undocumented phytochemicals (resveratrol, catechin, epicatechin, and kaempferol, among 

others) also accumulated to adequate concentrations. Plant extracts from bio-fortified 

micro-greens displayed increased antioxidant capacity (up to 3-fold, when compared to the 

control), a key component in future cancer cell research. 
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Conclusion: The use of high light resulted in successful bio-fortification of wild rocket 

micro-greens, evidenced by the accumulation of previously undocumented polyphenols (such 

as resveratrol, catechin and epicatechin) and improved antioxidant capacity. 

 

Keywords: antioxidant, high light, micro-greens, resveratrol, wild rocket  

 

INTRODUCTION 

Brassica vegetables and leafy greens (brussel sprouts, broccoli, kale, and watercress among 

others) host a broad range of phytochemicals (largely glucosinolates and polyphenolic 

compounds) and are consumed globally due to their association with health-promoting 

benefits [1-7]. Diplotaxis tenuifolia (wild rocket or arugula) is a popular Brassica leafy green, 

originating from the Mediterranean but consumed globally (mostly raw as a salad addition), 

due to its aroma and pungent taste [8]. Recently, there has been an increasing interest in 

phytochemical profiling of wild rocket species (Eruca sativa and D. tenuifolia, in addition to 

subsequent breeding varieties), describing an array of health beneficial compounds including 

glucosinolates (implicated in the pungent taste), flavonols, polyphenolics, vitamins, and 

nitrates [9-16]. Polyphenolics (flavonones) like quercetin (and its derivatives, most prominent 

in Diplotaxis spp.) and kaempferol (and its derivatives, most prominent in Eruca spp.) form 

the core phenolic backbones in rocket species [11, 17].  

Although plants accumulate phytochemicals ubiquitously, micro-greens (immature 

plants with 2-4 true leaves) are considered nutritionally superior as they hyper-accumulate 

phytochemicals (up to 10 times more than mature counterparts [18]. Recent studies have 

demonstrated that wild rocket is highly nutritious; however, most of these studies mainly 

focused on the mature rocket plant [16, 19-21]. Few studies have been conducted on 

D. tenuifolia micro-greens, all of which primarily investigated the effects of commercial 

storage on phytochemical stability and retention [20, 22]. 

Phytochemical accumulation in plants has been shown to accumulate as part of a global 

stress response mechanism and can thereby be further enhanced when environmental stress 

factors (light, temperature, salinity, and water deficit) are applied [23]. Through exploiting 

and applying this knowledge on wild rocket micro-greens, we observed consistent high 

light-induced de novo synthesis of the sought-after polyphenol, resveratrol (largely 

implicated for its role in cardiovascular-related disease prevention). This was equally 

accompanied by mass increases of other health-beneficial phytochemicals previously 

documented/undocumented in rocket species (kaempferol, quercetin, isorhamnetin, catechin, 

and epicatechin). To our knowledge, this is the first report exploiting the phenylpropanoid 

pathway in wild rocket micro-greens to accumulate a more diverse range of phytochemicals 

(resveratrol, catechin, epicatechin, kaempferol, and quercetin) using high light. We further 

described physiologically relevant antioxidant assays to determine the possibility of using 

high light bio-fortified micro-greens as a functional food, which could be consumed as part of 

a daily diet.  

 

MATERIALS AND METHODS 

Plant material and growth conditions 

Diplotaxis tenuifolia (wild rocket) seeds were obtained from a commercial nursery (Starke 

Ayres™, Stodels Garden Centre, Kenilworth, South Africa). Subsequent to stratification 

(24 h, 4 ⁰C), wild rocket plants were propagated to the micro-green stage (two true leaves) 
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under (i) controlled growth conditions (16 h light, 72 µmol photons m-2 s-1, 22 ⁰C, 8 h dark, 

22 ⁰C, 60% relative humidity) and (ii) high light intensity (272 µmol photons m-2 s-1). All 

plants were maintained and propagated on peat disks (Jiffy™ no.7, South Africa) and 

supplemented with 0.14% (w/v) Phostrogen (Bayer, Stark Ayres® Garden Center, Cape 

Town, South Africa), at 7 and 21 days post germination as previously described [24]. 

 

Metabolite extractions  

Total anthocyanins and chlorophyll were extracted from whole wild rocket micro-greens 

(100 and 8 mg fresh weight respectively) and measured spectrophotometrically, as previously 

described [25, 26]. Independent experiments were performed in triplicate, using pooled 

samples of micro-greens (approximately 200 plants per replicate). 

Polyphenols were extracted from whole wild rocket micro-greens (300 mg), as 

previously described [27], with the addition of paracetamol (0.1 mg ml-1) as an internal 

standard. Prior to LC-MS/MS analysis, sample extracts were lyophilized and desalted as 

previously described (omitting the Polyklar AT; [28]). 

 

Ascorbic acid and antioxidant activity assays 

Ascorbic acid was quantified in fresh, macerated rocket micro-green tissue (500 mg) using a 

commercially available kit (Cat. # MAK074, Sigma-Aldrich, South Africa), according to 

manufacturer’s instructions. Similarly, total antioxidant capacity was determined in either 

fresh or lyophilised, macerated rocket micro-green tissue (500 mg) as compared against a 

Trolox standard, using a commercially available kit (Cat. # MAK187, Sigma-Aldrich, 

South Africa), according to manufacturer’s instructions.  

 

LC-MS/MS analyses, phenolic compound identification and quantification  

LC-MS/MS analyses were performed with a Waters Synapt G2 quadrupole time-of-flight 

mass spectrometer (Waters Corporation, Milford, MA, USA) equipped with a Waters 

Acquity UPLC. Samples were separated on a Waters UPLC BEH C18 column (2.1 x 100 

mm; 1.7 μm) at a flow rate of 0.3 ml/min at 55 ⁰C. Solvent A consisted of 0.1% formic acid 

in water and solvent B was 0.1% formic acid in acetonitrile. The mobile phase gradient was 

initiated at 100% solvent A for 1 min and linearly reduced to 28% solvent A over 22 min. 

Subsequently, the mobile phase was changed to 40% solvent B over 50 s followed by a wash 

step in 100% solvent B before the column was re-equilibrated to the initial conditions for 

4 min. Electrospray ionization was applied in the negative mode and the scan range was 

either from m/z 150-1500 (high collision energy scan) or from m/z 40-1500 (low collision 

energy scan). The photo diode array detector was set to scan from 220-600 nm. The capillary 

voltage was set at either 6 V (low collision energy scan from) or 30-60 V (high collision 

energy scan), the cone voltage was 15 V, the source temperature 120 ⁰C and the desolvation 

temperature was 275 ⁰C. The desolvation and cone gas (nitrogen) flows were 650 L/h and 50 

L/h respectively. Sodium formate was used for calibration and leucine encephalin was 

infused in the background as lock mass for accurate mass determinations. Metabolite 

quantifications (where applicable) were conducted against a series of standard flavonoids 

(proanthocyanidin, isorhamnetin, sinigrin, myricetin, catechin, resveratrol, kaempferol, and 

epicatechin at a concentration of 0.1 mg ml-1), and metabolite recovery was monitored with 

the internal standard (paracetamol, 0.1 mg ml-1). Metabolites were monitored using their 
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deprotonated quasi-molecular ions and quantified or identified (where possible) with the 

TargetLynx application manager (Waters MassLynx V4.1V software). Tentative 

identification was based on the accurate mass, fragment ions, and UV spectra of the specific 

peaks compared to literature. 

 

Data and statistical analyses 

All data acquired for chlorophyll, anthocyanin, ascorbic acid, and total antioxidant capacity 

measurements are expressed as means ± standard error of at least three independent 

experiments. Statistical significance was determined by a two tailed t-test (p < 0.05), using 

the control group (normal light) as a comparison. Statistical analysis was performed with 

GraphPad Prism 7.0. All LC-MS/MS metabolites, where applicable (identified) were 

quantified against a set of commercial standards (0.1 mg ml-1 concentrations were injected for 

all standards) using the TargetLynx application manager software. Three independent 

LC-MS/MS experiments were conducted and the average was calculated for each compound 

identified. 

 

RESULTS 

High light increases anthocyanin and chlorophyll content in in D. tenuifolia micro-greens 

Chlorophyll and anthocyanin accumulation were measured from freshly harvested 

D. tenuifolia (wild rocket) micro-greens propagated under normal light (NL) and high light 

(HL) conditions, using a standard spectrophotometric platform.  Unexpectedly, wild rocket 

micro-greens indicated no significant change in chlorophyll accumulation 

(0.168 ± 0.09 µg g-1 FW and 0.185 ± 0.08 µg g-1 FW for NL and HL respectively; 

Figure 1A). However, wild rocket micro-greens accumulated anthocyanins approximately 

2-fold higher under HL conditions (2.17 ± 0.09 µg g-1 FW and 4.16 ± 0.08 µg g-1 FW for NL 

and HL respectively; Figure 1B). 

 

 

 

Figure 1. Spectrophotometric analyses of (A) chlorophyll and (B) anthocyanin accumulation. 
Fresh plant material was harvested from wild rocket micro-greens propagated under normal and high light 

conditions. Subsequently, chlorophyll and anthocyanin accumulation were measured respectively, from three 

independent experiments, using pooled samples of micro-greens (approximately 200 plants per replicate). 

Statistical significance is indicated by stars as determined by a two tailed t-test, using NL as the comparison 

control (B; HL **p ≤ 0.0022). NL, normal light; HL, high light; FW, fresh weight. 
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High light improves ascorbic acid accumulation and antioxidant capacity in D. tenuifolia 

micro-greens  

Ascorbic acid (vitamin C) content was measured in fresh wild rocket micro-green tissue. 

Ascorbic acid content increased significantly in fresh wild rocket micro-green tissue, almost 

2-fold higher, under HL when compared to NL conditions (0.9 ± 0.06 mg µl-1 and 

1.72 ± 0.04 mg µl -1 for NL and HL, respectively; Figure 2).  

 

 

Figure 2. Accumulation of ascorbic acid in bio-fortified wild rocket. Fresh plant material was 

harvested from wild rocket micro-greens propagated under normal and high light conditions, respectively. 

Subsequently, ascorbic acid was determined from three independent experiments, using pooled samples of 

micro-greens (approximately 200 plants per replicate). Statistical significance is indicated by stars as determined 

by a two tailed t-test, using NL as the comparison control (HL **p ≤ 0.0022). NL, normal light; HL, high light. 

Wild rocket micro-greens (freshly macerated) were further analyzed for their antioxidant 

capacity using a Trolox (vitamin E equivalent) comparison. Using a commercial kit, the 

Cu+-reducing (antioxidant) capacity was analyzed and values provided as Trolox equivalents. 

Antioxidant capacity increased significantly in fresh wild rocket micro-greens, being almost 

2.7-fold higher under HL when compared to NL conditions (94.4 ± 9.4 nmol µl-1 and 260.96 

± 10.82 nmol µl -1 Trolox equivalent for NL and HL respectively; Figure 3). 

 

Figure 3. Antioxidant capacity of bio-fortified wild rocket. Fresh plant material was harvested from 

wild rocket micro-greens propagated under normal and high light conditions, respectively. Subsequently, 

antioxidant capacity was determined, using the CUPRAC method, from three independent experiments, using 

pooled samples of micro-greens (approximately 200 plants per replicate). Statistical significance is indicated by 

stars as determined by a two tailed t-test, using NL as the comparison control (HL ***p ≤ 0.0055). NL, normal 

light; HL, high light. 
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LC-MS analyses reveal mass increases of previously documented and undocumented 

polyphenolic compounds in D. tenuifolia micro-greens grown under high light  

Quantitative LC-MS/MS was conducted to identify compounds or to determine the mass 

increases of (i) anthocyanins and (ii) polyphenolic compounds in wild rocket micro-greens, 

using a range of commercially available standards. In contrast to the spectrophotometric 

analyses (described in section 1.3.1), no anthocyanins were detected using LC-MS/MS 

UV-analyses (data not shown). Wild rocket micro-greens grown under NL conditions 

accumulated high amounts of quercetin and isorhamnetin (approximately 0.0036 nmol µl-1 

and 0.007 nmol µl-1 respectively; Table 1). Wild rocket micro-greens grown under HL 

conditions accumulated quercetin and isorhamnetin concentrations of approximately 2- and 

3.5-fold higher than NL micro-greens, respectively (approximately 0.0074 nmol µl-1 and 

0.025 nmol µl-1 respectively; Table 1).  

 

Table 1. Polyphenolic compounds accumulating in bio-fortified wild rocket. Quantitative 

LC-MS/MS was conducted to identify novel compounds or to determine the mass increases of quantifiable 

polyphenolic compounds in wild rocket micro-greens, using a range of commercially available standards 

(proanthocyanidin, isorhamnetin, sinigrin, myricetin, catechin, resveratrol, kaempferol, and epicatechin). 

Concentrations were calculated as an average, using three independent experiments (approximately 200 

micro-greens each round). The mass spectra (m/z ratio) of each peak correlating to the commercial standards 

were extracted from the total ion chromatogram, confirming the identity of each polyphenolic compound in the 

micro-green extracts and subsequently quantified against a known amount of standard compound. 

Compound (commercial standard) Normal light 

(nmol/ul) 

High light 

(nmol/ul) 

Fold change 

Catechin n. d 0.003828 
 

Quercetin 0.003676 0.007353 2 

Kaempferol-3d-glucoside n. d 0.002478 
 

Epicatechin n. d 0.007656 
 

Myricetin n. d 0.006983 
 

Isorhamnetin 0.007027 0.024593 3.5 

ProcyanidinB n. d n. d 
 

Resveratrol n. d 0.02434 
 

Quercetin-3-glucoside n. d 0.002393 
 

 

 

* n. d - not detected 
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Furthermore, HL grown micro-greens also accumulated a range of alternative polyphenolic 

compounds (catechin, kaempferol-3d-glucoside, epicatechin, myricetin, quercetin-3-

glucoside and resveratrol to approximate concentrations of 0.004 nmol µl-1, 0.0024 nmol µl-1, 

0.008 nmol µl-1, 0.007 nmol µl-1 and 0.0024 nmol µl-1, 0.024 nmol µl-1, respectively; 

Table 1). Further analyses were conducted with LC-MS/MS data to certify the de novo 

synthesis of resveratrol. The mass spectrum (m/z ratio) of the peak, correlating to the 

commercial resveratrol standard, was extracted from the total ion chromatogram, confirming 

the identity of resveratrol in the micro-green extracts (Figure 4). 

 

 

 

Figure 4. Resveratrol accumulates in bio-fortified wild rocket micro-greens. Metabolites were 

monitored using their deprotonated quasi-molecular ions for specific identification of compounds. The MS/MS 

spectrum of corresponding resveratrol peak, indicating the deprotonated state (1-) at a m/z of 227.  

Polyphenolics extracted from wild rocket micro-greens, propagated under normal (top panel) and high (middle 

panel) light conditions. Polyphenolics extracted from bio-fortified (high light induced) wild rocket micro-greens 

unequivocally accumulated resveratrol (bottom panel).   

 

DISCUSSION 

Recent societal health awareness among populations globally has stimulated research efforts 

to venture into plant-based fortification strategies resulting in products (functional foods) 

with improved health benefits. Although mature Brassica species (broccoli, kale, and brussel 

sprouts among others) has been well described to accumulate a diverse array of 

phytochemicals (and potentially play a role in the prevention of non-communicable diseases), 

a sustained diet (Brassica-enriched) is required for health beneficial effects [29, 30]. In 

contrast, immature plants (grown to micro-green stage, with 2-4 true leaves) accumulate 

significantly higher amounts of phytochemicals (up to 10 times more than plants grown to 
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maturity), which are required as part of defense mechanisms enabling young plants to 

survive, mature and defend against potential environmental stresses [23]. Bio-fortification 

strategies to improve the accumulation of health beneficial compounds are becoming more 

prevalent. Recent studies focused on the external application of selenium and zinc to enhance 

the accumulation of important minerals [31, 32]. Accordingly, our aim was to exploit natural 

environmental processes (such as high light) as a bio-fortification strategy to improve the 

health beneficial properties (phytochemical accumulation) of wild rocket micro-greens. 

       Although phytochemicals accumulate in plants ubiquitously, it has been described in 

numerous studies that environmental stimulus (abiotic and biotic) result in increased 

production of phytochemicals as part of a plant’s global stress response/protection 

mechanism [33-35]. High light (HL) specifically induces abundant reactive oxygen species 

(ROS) in plants which would require the production of antioxidants to scavenge these 

molecules [36, 37]. Subsequent to growing wild rocket micro-greens under HL conditions 

(using a normal light, NL, regime as control), we observed a red coloration of the 

micro-greens whereas the NL stayed green (Figure 4, side panel). It is well known that this 

type of coloration in plants is largely due to anthocyanin accumulation, and is also popularly 

referred to as the ‘color-pigment’ in plants [38, 39]. Chlorophyll, which is usually used as an 

indicator of senescence (plant related) or viability (shelf-life), has been described to 

concomitantly decrease as anthocyanin content increases, when plants are exposed to 

environmental stresses [40-43]. Therefore, we aimed to investigate whether this phenomenon 

also holds true for the wild rocket micro-green system. 

       Surprisingly, there was no difference in the accumulation of chlorophyll between NL and 

HL micro-greens (Figure 1A), which we attribute to the unique photosynthetic mechanism 

(enhanced carbon fixation via C3-C4 intermediate photosynthetic pathway) of rocket plants 

[44, 45]. We propose that this could certainly be used as a strong viability determinant during 

storage conditions in fresh micro-greens. Furthermore, anthocyanins (part of a polyphenol 

subgroup termed flavonoids), which are often reported for their role as a radical scavenger in 

humans and plants [46-48], has only been reported to occur in the flowers of Eruca sativa 

and not in any other organ among the collective of rocket species [49]. Initial anthocyanin 

accumulation, in NL and HL wild rocket micro-greens, was investigated via a classic 

spectrophotometric method as previously described [25, 26]. According to this method, 

anthocyanin content increased under HL conditions (initial explanation for the observed red 

coloration, Figure 1B). However, this observation was contradicting previous literature 

reports. When the anthocyanin profile was investigated via LC-MS/MS (based on UV 

profile), none were detected (data not shown), confirming previous literature reports. We 

speculate that the spectrophotometric method also detects the parent group of anthocyanins, 

polyphenols, which could result in biased experimental outcomes and propose that 

high-throughput technologies (such as LC-MS/MS) should be relied on for accurate phenolic 

content measurements and compound identification. Subsequently, we analyzed the 

polyphenol content in the micro-greens via LC-MS/MS to determine the effects of HL on 

health beneficial phytochemical accumulation, and to potentially unravel a compound 

responsible for the red phenotype observed in the HL grown micro-greens. A range of 

commercially available compounds (among them were compounds known to accumulate in 

mature rocket leaves, such as quercetin and kaempferol, which form the polyphenolic 

backbone of rocket species) were used to quantify the accumulation of well-known 

compounds in the phenylpropanoid biosynthetic pathway, in wild rocket micro-greens. 
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       LC-MS/MS analyses indicated that HL grown micro-greens accumulated both novel and 

mass increases of known polyphenols, especially quercetin (in both NL and HL 

micro-greens) which was previously reported as a major polyphenol in wild rocket 

(specifically D. tenuifolia [11, 17]). HL conditions not only favored the mass increase of 

quercetin compounds (Table 1), but also stimulated the accumulation of a range of other 

polyphenolic compounds (either as aglycones or glucosides) which could be categorized as a 

(i) flavonol (such as kaempferol, mostly known to occur in E. sativa species), (ii) flavan-3-ol 

(catechin and epicatechin), and (iii) stilbene (resveratrol). The latter compounds have not 

been reported before to accumulate in wild rocket micro-greens, but are respectively major 

health beneficial compounds in green and black tea, in addition to peanut and grape-skins 

[50, 51]. One possible suggestion is that the development of red coloration could be due to 

the accumulation of resveratrol (given the absence of anthocyanins), which in its native form 

displays a red color (as in red cabbage, peanut, and grape skins). Among the polyphenolic 

compounds identified, resveratrol is probably considered the most popular (due to the 

“French paradox” [52]) and has been described as a cardiovascular protective agent, displays 

both in vitro and in vivo antioxidant capacity [53-55], and chemoprotective properties (at 

concentrations as low as 0.001 nmol/µl [56, 57]). Despite multiple (often contradictory) 

reports regarding the poor bio-availability of resveratrol when administered as a single 

compound, it has been demonstrated in vivo that the co-administration of resveratrol with 

other phytochemicals (such as piperine, quercetin, and catechin) greatly improves the 

absorption into the human body [58, 59]. We obtained significant concentrations of 

resveratrol, quercetin, and catechin in HL grown rocket micro-greens (Table 1), which is a 

very promising and attractive value addition to bio-fortified functional food/food products 

(beyond basic human nutrition) given that these phytochemicals function synergistically to 

impart human health benefits. Further in vivo studies will be required to fully understand the 

synergistic regulation displayed by the various phytochemicals and its individual and 

collective influence resulting in improved bio-availability. 

       For the micro-green system to be validated as a potential functional food, it has to 

display health beneficial characteristics for humans. One of the most favorable characteristics 

is the ability of foods/food products to contribute antioxidant (ROS scavenging) capacities, 

apart from merely accumulating health beneficial polyphenolic compounds. Ascorbic acid 

(vitamin C) has been reported as the most abundant vitamin to accumulate in wild rocket 

[60]. It is known for its ability to act as a ROS scavenger in vivo, and even fulfills this role in 

plants to some extend [61-63]. We analyzed the vitamin C content in fresh NL and HL 

micro-greens and found mass increases in HL micro-greens which could be a beneficial 

contributing factor during ROS scavenging for the plant itself (Figure 2A). We further 

analyzed physiologically relevant (neutral pH) antioxidant capacity in the micro-green 

system, using a cupric ion reducing method (CUPRAC [64]), to determine this characteristic 

potential of NL and HL grown wild rocket micro-greens. Both vitamin C and other 

polyphenolics, such as resveratrol (also a strong ROS scavenger), would attribute to 

antioxidant capacity and we therefore investigated the micro-greens as a fresh product, based 

on human consumption (raw in salads). Even though the NL micro-greens indicated a 

potentially viable antioxidant capacity (Figure 3A), no resveratrol accumulated under these 

conditions. HL micro-greens indicated a significantly improved antioxidant capacity (Figure 

3A), and we attribute this to the abundant accumulation of health beneficial polyphenolic 

compounds (Table 1). However, we also emphasize the non-nutritive (beyond basic nutrition) 

benefits of resveratrol, and in this case as one of the potential phytochemical candidates in 
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non-communicable disease prevention strategies, a novel value addition to HL-induced bio-

fortification of wild rocket micro-greens. 

 

CONCLUSION 

Micro-greens have garnered increasing support to enter into the commercial market, apart 

from sprouts (germinated seedlings, with only cotyledons). Interestingly, sprouts are losing 

popularity amongst commercial users due to consistent pathogenic bacterial contamination 

issues. Concurrently, the FDA recalled a number of sprout products (alfalfa, soybean, and 

green onions) and warnings released by the FDA deemed these germinated seeds as unsafe 

for human consumption (https://www.fda.gov/Safety/Recalls/ucm562449.htm). Thus, our 

research efforts focus on the development of bio-fortified (further enhancing phytochemical 

content) micro-green systems using environmental stimuli, which is safe for human 

consumption as a part of a daily diet. We applied environmental high-light stimulus with the 

aim of enhancing phytochemical profiles in D. tenuifolia (wild rocket) micro-greens. Thus far 

we have successfully demonstrated the following outcomes: (i) unambiguous increases in 

polyphenolic content by high light-stimulation, (ii) accumulation of previously 

undocumented polyphenolics, and (iii) consequent increases in antioxidant capacity. To our 

knowledge this is the first report indicating the de novo synthesis of (i) resveratrol, 

(ii) catechin, and (iii) epi-catechin compounds in a wild rocket (specifically D. tenuifolia) 

micro-green system, all of which have been previously described to significantly contribute 

to human health and well-being. We propose that such a system of bio-fortification of various 

micro-greens could be successfully used as an enriched supplement (functional food) as part 

of preventative measures against non-communicable diseases. Consequently, we are currently 

investigating the effects of lyophilized extracts from bio-fortified wild rocket micro-greens 

in vitro on a range of non-communicable diseases (ie. cancer cell lines). 
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