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Ficus carica is one of the most common tree crops in the Mediterranean basin. Its ethnobotanic use has been
extensively studied to evaluate its biological activity in relation to the presence of specific secondary
metabolites. In this paper, the extract of the gemstones of the ficus carica ssp dottato di Cosenza was
studied with respect to different vegetation habitats (intercrops) and two different extraction techniques.
Buds, in fact, are used in gemotherapy as macerated glycerides obtained by long extraction processes (21
Days).The use of a Dynamic extractor (Naviglio® Extractor) has allowed not only to reduce the extraction
time (10 h) but to obtain a qualitatively and quantitatively enriched extract withactive ingredients to which
the specific biological activity is reported. In fact, the total polyphenolic and total flavonoid components were
determined, of which Quercetin-3O-Glucoside and 3-O-Rhamnoside were dosed, and the resulting anti-
oxidant activity. IAA and ABA have also been quantified.
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Ficus carica L. belongs to the Moraceae family, is a
temperate species, native to southwest Asia and the
Mediterranean region (from Afghanistan to Portugal) and
has been widely cultivated from ancient times for
nutritional value of the its fruits. Figs are perhaps the oldest
of all cultivated fruit crops and are grown in many areas of
the world that have subtropical climates.

Plant growth and development, as well as the responses
to environmental factors, are highly regulated by the
complex and coordinated action of the five classical
hormones: gibberellins (GAs), abscisic acid (ABA),
cytokinins (CKs), auxins (IAA) and ethylene. In addition,
some other molecules, such as brassinosteroids (BRs),
polyamines (Pas), jasmona-tes (JAs) and salicylic acid
(SA), and some polypeptide hormones have shown to be
involved, both directly or indirectly, in such processes [1].

In particular, Abscisic acid (ABA) and auxin, indole-3-
acetic acid (IAA), are endogenous plant hormones known
to regulate myriad aspects of plant growth and
development.

Regulation of the initiation of axillary meristems is
important for controlling the overall plant form [2, 3] and
several studies have confirmed the roles of endogenous
ABA in seed and lateral root development, dormancy versus
germination, transpiration, and stress responses, and IAA
in cell division, cell elongation, pattern formation,
differentiation, and tropisms [4]. Studies of abscisic acid
(ABA) and auxin have revealed that these pathways
impinge on each other [4-6].

Biomolecules from plants have attracted a great deal of
attention, mainly concentrated on their role in preventing
diseases. Epidemiological studies have shown that there
is a clear signiûcant positive association between intake
of these natural products and reduced rate of heart disease
mortalities, common cancers and other degenerative
diseases [7,8].

 Infact, hormone abscisic acid (ABA) is released from
glucose-challenged human pancreatic â cells and
stimulates insulin secretion [9] and presents

antitumorogenenesis activity [10], the plant hormone
abscisic acid increases in human plasma after
hyperglycemia and stimulates glucose consumption by
adipocytes and myoblasts [9].

From an agronomic point of view, figs have a high
commercial value, also invites attention of the researchers
worldwide for its biological activities, primary and
secondary metabolites, enzyme profile, nutritive value and
a significant genetic diversity that guarantees a interesting
pharmacological activity [11-15].

In traditional medicine systems such as Ayurveda,
Unani and Siddha [16] is used as a diuretic, mild laxative,
expectorant and also in the diseases of the liver and spleen
as a deobstruent and anti-inflammatory agent [14].

For this reason, are commercially available Ficus
supplements and cosmetics. In Mediterranean traditional
medicine, the fruits, which are sweet, have antipyretic,
purgative, aphrodisiac properties and are used in
inflammation and paralysis. The juice of the fruit with honey
was prescribed for controlling hemorrhages [16]. Fruit of
F. carica shows spasmolytic activity, mediated through the
activation of K+-ATP channels along with anti platelet
activity. Hence, it can be used in gut motility and
inflammatory disorders [17].

There is a general agreement in the scientific community
that its properties are due to the presence of
phytochemicals that control the right cell and metabolic
functionality [18-20].

Ficus species contain flavanoid glycosides, alkaloids,
phenolic acids, steroids, saponins, coumarins, tannins,
triterpinoids – oleanolic acid , rusolic acid , á- hydroxy ursolic
acid, protocatechuic acid, maslinic acid. The nonenzymatic
constituents include phenolic compounds, flavanoids,
vitamin C [18-20] all responsible for established biological
activities.

Our target is the evaluation of new extraction techniques
in the field of gemmotherapy so as to maximise the
procedure of extraction. And also, an evaluation of the
different phytochemical compositions between Ficus
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carica L.cultivar dottato buds cultivated in different habitats
(intercropping).

Experimental part
Ficus buds were harvested in mid-April (2016) in

experimental fields near Sila (Southern Italy).
The samples were divided into categories according to

the origin:
-Fig buds from fig trees with Olea Europaea (BOE)
-Fig buds from fig trees with Vitis vinifera (BVV)
-Fig buds  from only Fig trees (BFC)
All have been harvested and stored at 4°C for  12 hours

and then subjected to extraction.

Samples extraction
Two kinds of extraction were choosen:
- Glycerine macerate →20 g of  buds  in  glycerin: ethanol

(1:10:10) . Fresh buds collected are left to macerate 5 days
in ethanol and then, another 21 g in a mixture of water and
glycerin. After 21 days the buds are decanted and filtered,
the residue is squeezed and left to rest for 48 h, then filtered
again before being diluted (1:10) with a new mixture of
water-alcohol and glycerin.

- Hydroalcoholic solution with Extractor Naviglio®→100
grams of buds in ethanol and water 50:50; each cycle
works in two phases: dynamic and static phase. In the
dynamic phase, pistons pressings on the plant material 30
times, while the static phase last 10 min for a total of 13
min per cycle that repeats 20 times.

Then, the yield has been determined as a percentage of
extraction, through the following formula:

Yield (%)= [(peso estratto (g)/peso fresco (g))]*100

Phytochemical tests
Determination total poliphenol content

0.75 mL  of Folin-Ciocalteau have been added to our
extract (concentration of 1 mg/mL. The solution has been
left to stand at 22°C and later mixed with a sodium hydrogen
carbonate solution. The samples have been left to stand
for 90 min at 22°C and then with a spectrophotometer at
765 nm it has been measured the absorbance, using a
blank solution as comparison.

Straight line calibration: y = 0.0091x - 0.0155, R2=0.999

Determination total flavonoid content
The total flavonoid content of crude extract was

determined on the same extracts used for total phenols
determination by the AlCl3 colorimetric method [21]. In
brief, 1 mL of EtOH was added to 2 mg of crude extract.
After 5 min of incubation, 1 mL di 2% AlCl3 aqueos solution
was added and the mixture was allowed to stand for 15
min. The calibration curve was determined with eight
standard concentrations, ranging from 25 to 900 µg/mL.
The absorbance was measured at 430 nm. Total flavonoid
content was expressed as mg quercetin equivalent (QE)
per g of fresh material (FW).

Biological tests
DPPH Assay

 1,1-diphenyl-2-picryl-hydrazyl (DPPH) assay was
adapted from Marrelli and others [7] to examine
antioxidant properties. In an ethanol solution of 1,1-
diphenyl-2-picr ylhydrazyl (DPPH) radical (final
concentration = 1.0×10"4 M), extracts at different
concentrations were added. The reaction mixtures were
shaken vigorously and then kept in the dark for 30 min. The
absorbance of the resulting solutions was measured at
517 nm, against a blank with DPPH. Decreasing

absorbance values of the DPPH solutions indicated an
increase of DPPH radical scavenging activity. The DPPH
solution without sample solution was used as control.
Ascorbic acid was used as positive control. This activity
was given as % DPPH radical scavenging, calculated by
the following equation: % DPPH radical scavenging =
(absorbance control – absorbance sample)/ absorbance
control × 100.

Preparation of the samples
For both samples (glycerin macerate and

hydroalcoholic solution) we used Sep-Pak C18 Classic
Cartridge, a silica-based bonded phase with strong
hydrophobicity; used to adsorb analytes of even weak
hydrophobicity from aqueous solutions; similar in behavior
to reversed-phase HPLC columns. Then, the filtrate has
been dried (Rotavapor).

Phytochemical profiling
Samples have been analyzed through Liquid

Chromatography. Our chromatograph is a VWR-Hitachi, a
liquid chromatograph fitted with a pulse-free pump and a
suitable detection device (model L-2455)

We used the following eluents:
-(A) 0.05% aqueous formic acid,
-(B) 100% metanolo.
We have taken 20 µL  of each sample for single injection.
 Qualitative analysis have lasted 40 min,  plus 5 min

post-analysis, with a total of 45 min for each sample. It
was a steady stream (1.0 mL/min) but the percentage of
the eluents varied according the following gradient:

Gradient program: 0-5 min, B=10%; 5-30 min B=10-
90%, 30-40 min B=90%.

Quantitative analysis: isocratic procedure
(concentration  v/v 65:35).

Each sample has been measured at a wave length of
200-400 nm.

Quantitative analysis by GC/MS
IAA and ABA were derivitized by the addition of 50 µL of

pyridine solution of m-methylbenzoic acid internal standard
at a concentration of 20 µg/ mL and 50 µL of the
derivatization reagent BSTFA + TMCS with heating at 60
°C silylated in a sealed 2-mL minivial for 30 min. The silylated
samples were analyzed by GC-MS. The large excess of
BSTFA + TMCS ensured that the derivatization was
complete. Care was taken to ensure anhydrous conditions
during the preparation and derivatization process because
of the high sensitivity of trimethylsilyl (TMS) derivatives
toward moisture.

Samples diluted by EtOAc were injected into gas
chromatography (GC) equipped with mass spectrometry
(MS) (Hewlett-Packard Co.) gas chromatograph, model
5890 equipped with a mass spectrometer, model 5972
series II, and controlled by HP software equipped with
capillary column 30 m×0.25mm, static phase SE30, using
programmed temperature from 60 to 280°C (rate 16°/min);
the detector and the injector have been set to a
temperature of 280 and 250°C, respectively (split vent flow
1 mL/min”1). Compounds identification was verified
according to relative retention time and mass spectra with
those of Wiley 138 library data of the GC–MS system
(Hewlett-Packard Co.).

Statistical analysis
Data were analyzed using SPSS r.11.0.0 statistical

software (SPSS, Inc., Chicago, IL, USA). All measurements
were carried out in replicates (n=5). Significant differences
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were calculated at Pd”0.05 level among means by one-
way ANOVA, using Tukey’s test. The values of IC50 (half
maximal inhibitory concentration) for each measured
parameter was calculated by means of scatter charts
(where the X-axis indicates the concentration and the Y
axis is the % activity or % inhibition).

Trend lines were plotted and IC50 calculated by a linear
trendline (Y = a X + b) by the formula IC50 = (0.5 – b) / a.

Results and discussion
The aim of this work is to compare an innovative

tecnique of dynamic extraction (Extractor Naviglio®) with
a traditional tecnique used for glycerine macerate’s
production.

For this reason, we have studied not only secondary
metabolites content but also endogenous hormones (IAA
e ABA) content, in Ficus carica spp dottato buds that are
grown in a fig field and in  Ficus carica spp dottato buds
grown in consociation with  Olea Europaea and Vitis
vinifera.

Ficus is a very widespread plant in the Mediterranean
basin, highly resistant to drought conditions and capable
of creating different interactions with other tree species,
such as olive and vines.

The results show how a hydroalcoholic solution obtained
through 10 hours of dynamic extraction (Extractor
Naviglio®) can have a better metabolomics fingerprinting
than buds-extract obtained with a  21 days glycerine
maceration.

Poliphenols content
The variability of phenolic content is due to the

intercropping; not only the geopedological characteristics
of the habitat play a significant role, but also the interactions
between microorganisms, micorrize and roots.

This mainly affects secondary metabolism, and justifies
the quantitative differences in the ratio of total polyphenolic
content to total flavonoid.

BBV sample obtained through EN has a higher
poliphenolic content compared to the samples BEO e BFC
obtained with the same tecnique, while BFC has a higher
flavonoidic content compared to BEO e BVV.

Polyphenols  content (as phytochemical marker) in Ficus
carica spp Dottato buds is  30.12 ± 2.14 mg/g  in BFC;
36.12 ± 4.22 mg/g  in BEO; 38.24 ± 5.32 mg/g  in BVV,
when BFC, BEO and BVV are obtained with EN; while, when
the same samples are obtained with the classic GM the
content is respectively 20.12 ± 8.54; 16.12 ± 6.34; 30.24
± 9,36 mg/g .

Flavonoid contentin Ficus carica spp Dottato buds is
22.07 ± 3.18mg/g  in BFC, 15.32 ± 2.07mg/g  in BEO,
25.35 ± 4.24mg/g  in BVV, when BFC, BEO and BVV are
obtained with EN; while, when the same samples are
obtained with the classic GM the content is respectively
12.12 ± 2.25mg/g ,07.68 ± 1,38mg/g  ,11.59 ± 3.15mg/g

Total phenolics are expressed as chlorogenic acid
equivalents (CAE) per g of fresh material (FW). Total
flavonoids are expressed as quercetin equivalents (QE)
per g of fresh material (FW). Means (n = 5) ± SD with
different letters within the same column are significantly
different at p< 0.05.

Among the main flavonoids, through HPLC we have
been identified Quercetin 3-O-glucoside (Q3-OG) e
Quercetin 3-O-rhamnoside (Q3-OR)

Quali-quantitative determination of Q3-OG and Q3-OR
has been made using an external standard.

Our results are calculated according to the calibration
curve.

Q3-OG’s content in samples BFC, BEO and BVV obtained
with MG is respectively 1,1 ± 0.05 mg/g, 1.22 ± 0.14mg/g
, 2.04 ± 0.06 mg/g.

Q3-OG’s content in samples BFC, BEO and BVV obtained
with EN is respectively 2.12± 0.15 mg/g, 2.12 ± 0.22 mg/
g, 2.24 ± 0.12 mg/g.

Q3-OR’s content in samples BFC, BEO and BVV obtained
with MG is respectively 1.02 ± 0.25 mg/g, 1.68 ± 0.08 mg/
g, 2.39 ± 0.15 mg/g.

Q3-OR’s content in samples BFC, BEO and BVV obtained
with EN is respectively 1.98 ± 0.08 mg/g, 2.25 ± 0.16 mg/
g, 2.95 ± 0.24 mg/g.

Looking at the results of DPPH’s assay we can see that
all the samples obtained witn EN have a higher antiradical
activity than samples obtained with the classic method:

IC50 calculated for the samples BFC, BEO and BVV
obtained with MG is, respectively: 1.07 ± 0.38µg/mL , 5.32
± 1.07µg/mL, 2.09 ± 1.28µg/mL.

IC50 calculated for the samples BFC, BEO and BVV
obtained with EN is respectively:0.91 ± 0.18µg/mL , 2.21
± 0.99 µg/mL , 1.05 ± 0.24µg/mL.

To complete the metabolomic fingerprinting we have
determined the main primary metabolites present.
Gemmotherapy, infact, is based on many products that
work thanks the synergism of secondary and primary
metabolites.

Quantitative determination of ABA e IAA is consistent
with our results: the ratio of IAA e AB in the samples
obtained witn EN is significantly higher compared to the
samples obtained in GM.

It’s important to notice the significant variation of ABA
and IAA’s content in the samples, which makes it clear
that BVV > BOE> BFC .

Infact IAA’s content in BVV (obtained with EN) is  18.34
± 0.12µg/g and (obtained with GM) is 17.04 ± 0.26µg/g

IAA’s content in BOE (obtained with EN) is  16.02 ± 0.02
µg/g and (obtained with GM) is 16.32 ± 0.14 µg/g

IAA’s content in BFC (obtained with EN) is 13.12 ± 0.55
µg/g and (obtained with GM) is 12.07 ± 0.55µg/g

While, ABA’s content in BVV (obtained with EN) is 155.35
± 0.24µg/g  and (obtained with GM) is 105.39 ± 0.15µg/g

Table 1
TOTAL POLYPHENOL

AND FLAVONOID
CONTENT IN FICUS

CARICA SPP.
DOTTATO BUDS

EXTRACT

Total phenolics are expressed as chlorogenic acid equivalents (CAE) per g of fresh material (FW).Total flavonoidsare
 expressed as quercetin equivalents (QE) per g of fresh material (FW).Means (n = 5) ± SD with different letters
within the same column are significantly different at p< 0.05.
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ABA’s content in BOE (obtained with EN) is 123.25 ±
0.56  µg/g  and (obtained with GM) is 103.68 ± 0.38µg/g

ABA’s content in BFC (obtained with EN) is  104.98 ±
0.18µg/g  and (obtained with GM) is 100.02 ± 0.25µg/g

In addition to phytosociological aspects related to the
intercropping, it should be noted that, among environmental
factors which affect primary and secondary metabolism,
there are pedological differences in different vegetation
habitats.

In fact, vineyards grow prevalently on sandy soils, while
the olive groves grow on clay soils . The microbial
interactions in the subsoil depend on the physical-chemical
characteristics of the soil itself and on the abiotic stress
conditions, which are able to influence the metabolism of
the plant.

Conclusions
The most important result was to accelerate the

extraction executability times compared to the traditional
GM extraction system.

Moreover, the extractive capacity of the method used
(EN) is evaluated positively against GM for what concern
the content of phytochemical markers analyzed.

This allows to obtain a hydroalcoholic extract that can
be used in gemmotherapy and, thanks to the absence of
the glycerol fraction, in nutraceutical and cosmetological
formulations.
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