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ABSTRACT

Ficus carica L and Ficus parietalis Bl. (Moraceae) are closely related plants which also known in
Indonesia as Figs L. Considering the wide therapeutic value of Figs, this research was aimed to evaluate the
DPPH-radical scavenging activity of both plants as well as their total phenolic and flavonoids. Extracts were
produced by using boiled water and diluted to gain the desired concentration. Analyses were performed by
using UV-vis spectrophotometer. Radical scavenging activity testing was done by using radical of DPPH (2,2-
diphenyl-1-pycrylhydrazyl) to determine the ICsos. The determination of total phenolic was conducted by
using Folin-Ciocalteau method and calculated as Gallic Acid Equivalence (GAE). The total flavonoid was
measured by using AlClz-reagents, and calculated as Rutin Equivalence (RE). Afterwards, the radical
scavenging activity was correlated to the total phenolic and flavonoids contents. The results showed that the
water soluble extract of F. carica fruit had the best ICsg value of 33.38 mg/mL, followed successively by the F.
parietalis fruit (35.69 mg/mL), F. parietalis leaves (44.01 mg/mL) and the F. carica leaves (76.38 mg/mL).
The highest content of total phenolic was shown by the leaves of F. parietalis (1.46% w/w GAE) and the
lowest was in the fruit or F. carica (0.36% w/w GAE). The highest flavonoid content was detected in the
leaves of F. carica (1.42% w/w RE) and the lowest was in the F. parietalis fruit (0.20% w/w RE). Correlation
analyses of the ICsg values vs. the total phenolic and the flavonoids contents resulted in a positive slope having
R? values as 0.5362 and 0.9895, respectively. As a conclusion, the total flavonoid content influenced the DPPH
radical scavenging activity by 98.95%, while the total phenolic content influence was only 53.62%.
Keywords: Ficus carica L., Ficus parietalis Bl, DPPH-radical scavenging activity, total phenolic, total
flavonoid

ABSTRAK

Tumbuhan Ficus carica L. dan F. parietalis Bl. (Moraceae) adalah tumbuhan yang di Indonesia kerap
kali disebut sebagai Tin atau Ara. Mengingat penggunaannya yang sangat luas bagi pengobatan, penelitian
ini bertujuan untuk mengetahui aktivitas antioksidan serta kandungan fenolik dan flavonoid total dari sari
larut air daun dan buah F. carica dan F. parietalis Ekstrak diperoleh dengan cara menyari sejumlah sampel
menggunakan air mendidih sehingga diperoleh konsentrasi yang diinginkan. Pengujian aktivitas
penangkapan radikal dilakukan dengan menggunakan DPPH (2,2-difenil-1-pikrilhidrazil) dan ditentukan
nilai ICso. Penentuan kandungan fenolik total dilakukan menggunakan pereaksi Folin Ciocalteau dan
dinyatakan sebagai ekuivalen asam galat. Flavonoid total ditetapkan dengan menggunakan reagen
AlCl; dan dinyatakan sebagai ekivalen rutin (ER). Kandungan fenolik dan flavonoid yang didapatkan
selanjutnya dikorelasikan dengan aktivitas antiradikal. Hasil penelitian menunjukkan bahwa nilai ICso
terbaik terdapat pada buah F. carica L. (33,38 mg/mL), kemudian buah F. parietalis B. (35,69 mg/mL), daun
F. parietalis Bl (44,01 mg/mL), dan daun F. carica L. (76,38 mg/mL). Kandungan fenolik tertinggi terdapat
pada daun F. parietalis Bl (1,46% b/b EAG) dan terendah pada buah F. carica L. (0,36% b/b EAG).
Kandungan flavonoid tertinggi terdapat pada daun F.carical. (1,42% b/b ER) dan terendah pada
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buah F. parietalis Bl. (0,20% b/b ER). Analisis korelasi antara nilai ICso dengan kandungan fenolik dan
flavonoid total menunjukkan korelasi positif dengan nilai R? sebesar 0,5362 dan 0,9895 dengan kemiringan
positif. Dengan demikian dapat disimpulkan bahwa kandungan flavonoid total mempengaruhi aktivitas
penangkal radikal bebas sebesar 98,95%, sedangkan pengaruh kandungan fenolik total hanya sebesar

53,62%.

Kata kunci: Ficus carica L., Ficus parietalis Bl, aktivitas penangkapan radikal DPPH, total fenolik, total

flavonoid

INTRODUCTION

There are at least 800 species of Ficus
known worldwide. Part of the plants, the bark,
root, leaves, fruit and latex are often used to
overcome various diseases. Ficus species are
known to be rich of poly phenolics and flavonoids
which are correlated to the antioxidant capacities
(Sirisha et al., 2010). Regardless of various reports
which have been made for these plants, reports of
those planted in Indonesia are still rare. F. carica L.
and F. parietalis Bl. are two of genus Ficus
which are found in Indonesia, both associated to
Figs.

F. carica L. have been widely known as a
rich source of phenolics with high antioxidant
capacity, which are potential to overcome many
diseases. (Solomon et al, 2006). Anti-HSV,
haemostatic, hypoglicemic, and hypo-lipidemic
(Chawla et al, 2012), anticancer (Rubnov et al.,
2001), antipyretic (Patil et al,, 2010) are some of
tremendous reports on the plants bioactivities.
However, on the contrary, the reports on F.
parietalis Bl. pharmacological activities are still
very rare.

Local people usually consume the fruits
directly, or after being processed or dried, while
the dried leaves are boiled or consumed as tea.
Therefore, in order to provide scientific proof of
the traditional usage of both plants, this research
focused on the water soluble extracts of F. carica L.
and F. parietalis Bl

METHODOLOGY
Materials

Leaves and fruits of F. carica and F.
parietalis were Kindly provided by Drs. Djaetun H.
S. (Klaten, Indonesia). DPPH radical (2,2-diphenyl-
1-pycrilhydrazyl) (Calbiochem®), aluminum pre
coated silica gel RP 18 (Merck, Germany), Rutin
(Sigma Aldrich, Germany, 90% of purity), Gallic
Acid (Wako Pure Chemicals Industry, Japan, 99%
purity), Folin-Ciocalteu reagent (Merck, Germany),
AlCl3 (Merck, Germany), natrium acetate, natrium
carbonate, ethyl alcohol p.a, methanol p.a, formic
acid, FeCls3, distilled water.
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Equipments

Oven, electric balance (Metttler teledo,
Switzerland), UV-Vis spectrophotometer (Hitachi
U-2900, Japan), delivery pipette (Gilson pipetmen,
USA), blue tip, yellow tip.

Methods
Sample preparation

Taxonomy determination was performed in
the Pharmacognosy Laboratory, Faculty of
Pharmacy, UGM under registration No.
BF/295/1dent/Det/V1/2015.

Samples were washed, sliced, air-dried,
followed by oven drying at 60°C for 24 h. Dried
leaves were grinded while the fruits were sliced
into smaller size. Boiled water was used to extract
the samples. Samples in amount of 0.5 g each was
extracted by using 5mL of boiling water.

Phytochemical screening

Water extracts from leaves were spotted on
to the aluminum precoated silica gel RP 18 TLC
plate. Elution in methanol - water - formic acid
(1:1:0.1 v/v) as the mobile phase was performed
on the samples. Spot detections were done by
using UV 254 nm, UV 366 nm lamps, and spraying
reagents: AlClz, FeCls, anisaldehyde H,SO4, 2,4-
DNPH, Dragendorf, KOH-ethanolic, and DPPH.

Water extracts from fruit were treated as
aforementioned method. However, due to a poor
spots separation on the TLC, the extracts were
partitioned by using ethyl acetate. Each of 1 mL of
sample was fractionated with 2.5 mL ethyl acetate.
The solvent was evaporated and the resulted
fraction was spotted onto the silica gel RP 18 plate
and eluted by ethanol - water - formic acid
(1:1:0.1 v/v) as the mobile phase. Detection was
done as described previously for the leaves
samples.

In order to detect the presence of saponin,
as much as 0.5 g sample was each put into a tube
and 5 mL of boiled distilled water was added and
shaken vigorously for 30 sec. Stable foam for
around 30 min is classified as saponin containing
sample.
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Tannin content was detected by extracting
0.5 g of sample by 5 mL boiled distilled water;
afterwards, 500 pL of the extract was added with
1 mL gelatin. Tannin containing sample will cause
sedimentation of the gelatin.

Radical Scavenging Activity Assay (modified
from Kikuzaki et al., 2002)

DPPH solution 0.4 nM was obtained by
putting 15.8 mg of DPPH into a 100 mL flask of
which ethanol p.a was added to reach the 100 mL
mark and vortexed. Sample in amount of 0.25 mL
was put into a 5 mL flask of which 1 mL of DPPH
0.4 mM and ethanol were added to reach the
mark, and vortexed. After 30 min of incubation,
absorbance was measured at 515.5 nm. Blank
used was ethanol p.a. Control used was 1 mL of
DPPH 0.4 mM.

. . .. absorbance control — absorbance sample
% radical scavenging activity = (

absorbance control ) x100 %

Total Phenolic Content Determination
(modified from Singelton, 1999)

Sample in amount of 0.25 g was extracted
by 10 mL boiled water, filtered. As much as 0.5 mL
of the sample solution was added with 2.5 mL
Folin-Ciocalteu reagent, left for 4 min and then
added with 2 mL 7.5%. NaCOs, After 120 min
incubation, the absorbance was measured at 760
nm. Blank used was the reagents alone without
sample addition. Total phenolic contents were
stated as gallic acid equivalence. Standard curve
was made in the range of 25-125 pg/mL of gallic
acid (R > 0.99).

Total Flavonoid Content Determination
(modified from Chang et al., 2002)

Sample in amount of 0.5 g sample was
extracted with 10 mL boiled water and filtered. As
much as 0.5 mL of the solution was added 1.5 mL
ethanol and 0.1 mL 10% AICl3, 0.1 mL 1 M sodium
acetate and 2.8 mL distilled water. After 30 min of
incubation, the absorbance was measured at 416.5
nm. Total flavonoids were expressed as Rutin
Equivalence. Standard curve was made in the
range of 50-250 pg/mL rutin (R > 0.99).

Data Analyses

Shapiro-Wilk and ANOVA or Kruskal-Wallis
was used to evaluate the significance of radical
scavenging activity, total phenolics and total
flavonoid contents. Significance level of 95% was
used (a = 0.05). Correlation analysis was used to
analyze the correlation between the radical
scavenging activity vs total phenolics and total
flavonoid contents.
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RESULT AND DISCUSSION

Leaves and fruits of F. carica L. and F.
parietalis Bl. (Moraceae) exhibit different plant
morphology which can be easily distinguished
(Figures 1 and 2). Qualitative phytochemical
screening of leaves and fruits of F. carica and F.
parietalis showed different chemical profiles of
both plants samples (Table I-1I; Figures 3-4).

(Y
a b

Figure 1. Leaves and fruits of Ficus carica L. (a)
and Ficus parietalis Bl (b).

Figure 2. Ficus carica L (left) and Ficus parietalis
BL. (right)

Phytochemical screening has shown that
both leaves and fruits contain substances positive
to scavenge DPPH radicals. The water soluble
fraction of F.carica leaves contains more
compounds which scavenge the DPPH and
consisted of flavonoids and phenolics. On the
other hand, only flavonoid was detected in the F.
parietalis water soluble extract of the leaves of
which showed a weak DPPH radical scavenging
activity. The ethyl acetate fraction of the water
soluble extract of the fruits, both of F.carica and F.
parietalis, did not show radical scavenging activity,
but the water fractions showed stronger activity.

Traditional Medicine Journal, 21(2), 2016



DPPH RADICAL SCAVENGING ACTIVITY

Table I. TLC profiles of F. carica and F. parietalis water soluble extracts derived from the leaves

Before spraying After spraying
Sample  hRf —y5s UV 366 AlCI; FeCls DPPH

F.parietalis 36 + Dark violet Dark yellow - +
leaves 45 + Dark violet Yellow - -
6 + Yellow Yellow Yellow +
11 + Blue Blue Blue +
Fearica 30 + Dark violet Dark yellow Dark violet +
leaves 35 + Blue Blufe Blug +
43 - - Dark violet Dark violet -
46 + Yellow Dark Yellow - +
53 - - Yellow - -

Rutin 31 + Brown Dark yellow * ++

Gallic acid 80 + Dark violet * Dark violet ++

Notes:

+: Weak intensity; ++: Strong intensity ; *: not performed

Table II. TLC profiles of F. carica and F. parietalis ethyl acetate fraction of water soluble extracts derived

from the fruits

Before spraying After spraying
Sample HRI —Gv2se UV 366 AICl FeCl;  DPPH

3 + Blue Blue Blue -

38 - Yellow Yellow Yellow -

F.parietalis fruit 55 - Yellow Yellow Yellow -

64 + - - - -

69 + - - - -

75 + - - - -

3 + Blue Blue Blue -

18 - Pale yellow - - -

30 - Pale yellow - - -

A carica fruit 38 - Yellow Yellow Yellow -
55 - Yellow Yellow Yellow -

64 + - - - -

69 + - - - -

75 + - - - -

Rutin 71 + Brown Dark yellow * ++
Gallic acid 81 + Dark violet * Dark violet  ++
Notes: +: Weak intensity; ++: Strong intensity ; *: not performed
However, poor TLC spots separation of the water The fruits contain cyanidine-3-0-glucoside,

extract has limited the chemical compound
group’s identification. Negative results were
observed following spraying of the TLC plate of
the ethyl acetate fraction with anisealdehyde
H2S0s4, 2,4-DNPH, Dragendorf, and KOH-ethanolic,
as well as following saponin and tannin tube tests.

Nakilcioglu and Hisil (2013) reported that
the F. carica is rich in calcium, natrium, ascorbic
acid, vitamin A, fiber, fatty acid, and a lot of
phenolics. The leaves contain bergapten, 4',5’-
dihydropsoralen, rutin, 24-metilensikloartanol,
umbelliferone, marmesin, stigmasterol, (-
sitosterol, ficusogenin, lupeol, fiber, and carotenes.
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cyanidine-3-0O-rhamnoglucoside, saturated fat,
sterol, sugar, protein, vitamin A, vitamin C, calsium
and iron (Chawla et al., 2012). F. parietalis Bl. has
been reported to contain polyphenol, flavonoid
glycoside, alkaloid, prosalen, tannin, steroid, and
vitamin. The fact that many of the above reported
groups of compounds were not detected is
probably caused by the compounds being relatively
less polar, so that they cannot be well-extracted by
boiled water, and or the contents are very small to
be detected. Boiled water is expected to be able to
extract glycosides, tannin, saponin, water soluble
vitamins and sugars from the samples.

89



Oktavia Tri Wahyuni

Figure 3. TLC Profiles of F. carica and F. parietalis water soluble extracts of the leaves
Notes: 1. UV 254; 2. UV 366; 3. UV 366 after sprayed with AlCls; 4. UV 366 after sprayed with FeCls; 5. Visible after
sprayed with DPPH; A. Extract of F. parietalis Bl. Leaves; B. Extract of F. carica L. leaves; C. Rutin; D. Gallic acid.

A B CD

Figure 4. TLC Profiles of Ficus carica L. and Ficus parietalis Bl. ethyl acetate fraction of the fruit’'s water

soluble extracts

Table II1. ICso values, total phenolics and flavonoid contents of water soluble extracts derived from leaves

and fruits of Ficus carica L. and Ficus parietalis Bl.

ICso

Total phenolics content

Total flavonoid

Sample (mg/mL) £ SD A::;‘;’i‘i‘:;:‘t (% w/w GAE) £ SD % “f/‘:;‘t;é‘)t . SD
F.parietalis leaves 44.01+0.211 Weak 1.46 + 0.006 0.61+ 0.010
F.carica leaves 76.38 + 0.246 Weak 1.43 + 0.006 1.42 + 0.006
F.parietalis fruit  35.69 + 0.112 Weak 0.51+ 0.001 0.20 + 0.001
F. carica fruit 33.38£0.245 Weak 0.36 £ 0.001 0.25+ 0.003
Rutin 0.07 £ 0.000 Strong

Notes: * According to Ariyanto, 2006

Radical scavenging activity assays showed
that all the samples exhibited weak activities in
comparison to Rutin as the positive control (Table
III). However, fruits samples showed higher
radical scavenging activity in comparison to the
leaves of which very polar substances are
responsible to the activity (based on the
phytochemical screening). In order to evaluate the
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active compounds in the water soluble extracts,
total phenolics and flavonoids were determined
separately. The phenolics in general, those
including the flavonoids, have been correlated to
antioxidant activity of plants. However, the Folin-
Ciocalteau reagents reacts with other reducing
compounds in the samples as well e.g. amino acids,
sugar.
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Gallic acid was used as a reference standard
in the total phenolics measurement. Resulted
formula was Y = 0.0062 X - 0.0103, R = 0.9992 of
which Y was the absorbance while X was the gallic
acid concentration. Rutin was used as a standard
for flavonoid content determination. The resulted
formula was Y = 0.0025 X + 0.028, R = 0.9992, of
which the Y was the absorbance and the X was the
rutin concentration.

100
= 80 O
£ 60
Tgn 20 y=24,992x+ 23,86
@f R?=0,5362
0 0,5 1 1,5 2
Total phenolic contents (%b/b GAE)
100
__ 80|
g 60
~
E“ 40
= S0l y=31.759x + 26.652
3 R?=0.9895
-0 0,5 1 1,5 2

Total flavanoid contents (%b/b RE)

Figure 5. Correlation diagram of total phenolics
(first chart) and total flavonoid (second chart)
contents vs ICso value of water soluble extracts
derived from leaves and fruits of Ficus carica L.
and Ficus parietalis Bl.

Correlation analyses of the radical
scavenging activity vs total phenolics and total
flavonoids contents have both resulted positive
correlation, of which the total flavonoids caused
much stronger correlation in comparison to the
total phenolics contents (Fig 5). This phenomenon
can be explained by different type of phenolics and
flavonoids present in the samples which may
provide different activities of each compound
alone and as addition effects of several
compounds. This fact was supported by different
chromatogram profiles observed on the TLC.
Sugars and ascorbic acid, might be the responsible
chemical contents which might contribute to the
reduction potential of the samples which are
soluble in water, especially of the fruit extracts.
Solomon et al. (2006) reported that the poly-
phenols including the anthocyanin in F. carica fruit
has a positive correlation to the antioxidant
activity. However, other reports stated that the Fig
leaves contain phenolics which has been reported
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elsewhere as potential antioxidant, i.e,
hydroxycinnamic acids (3- and 5-0-caffeoylquinic
acids and ferulic acid), a flavonoid glycoside
(quercetin 3-O-rutinoside) and the
furanocoumarins (psoralen and bergapten)
(Oliveira et al., 2009, 2012) and chlorogenic acid
(Teixeira et al, 2009). Besides, Vallejo and
collaborators (2012) have reported that the
concentration of total phenolics in skin fruit is
higher than in flesh. The antioxidant of the fruit
can protect the plasma lipoprotein from oxidation
and significantly increase the plasma antioxidant
capacity for 4 h after consumption (Vinson et al.,
2005). A strong correlation between the phenolics
and the antioxidant activity of the Fig leaves has
been reported by several authors (Caliskan and
Polat, 2011; Oliveira et al, 2009; Konyalioglu et
al.,, 2005; Veberic et al, 2008; Mahmoudi et al.,
2016). Despite being a closely related plant,
reports on F. parietalis is much less than those of
F. carica. Research on the anti-oxidative
substances contain in this plant and other close
related Figs is worth exploring.

CONCLUSION

The results have shown that the water
soluble extract of F. carica fruit exhibited the
highest radical scavenging activity in comparison
to other samples The ICso value of the F. carica
fruit was 33.38 mg/mL, while the fruit of F.
parietalis Bl. was 35.69 mg/mL; the leaves of F.
parietalis Bl. was 44.01 mg/mL, and the leaves of
F. carica was 76.38 mg/mL. The activity was
53.62% correlated to the total phenolics contents
while the correlation to the total flavonoids
contents to the DPPH scavenging activity was
higher as shown by 98.95% correlation.

ACKNOWLEDGEMENT

Authors gratefully acknowledge Mr and
Mrs. Drs Djaetun H.S, for providing the sample and
financial support for the research, Prof. Dr. Zullies
Ikawati (Pharmacology and Clinical Pharmacy
Department, Faculty of Pharmacy, UGM) for
valuable discussion and ideas, and Mr. Djoko
Santosa, M.Si (Pharmacognosy Laboratory, Faculty
of Pharmacy, UGM) for sample determination.

REFERENCES

Ariyanto, R., 2006, Uji Aktivitas Antioksidan,
Penentuan Kandungan Fenolik dan
Flavonoid Total Fraksi Kloroform dan
Fraksi Air Ekstrak Metanolik Pegagan
(Centella asiatica L. Urban), Skripsi, Fakultas
Farmasi Universitas Gadjah Mada.

91



Oktavia Tri Wahyuni

Caliskan, O & Polat, A.A., 2011, Phytochemical and
antioxidant properties of selected fig (Ficus
carica L.) accessions from the eastern
Mediterranean region of Turkey, Sci Hortic,
128:473-478.

Chawla, A., Kaur, R.,, & Sharma, A. K,, 2012, Ficus
carica Linn.: A Review on its
Pharmacognostic, Phytochemical and,
Pharmacological Aspects, Int. J. Pharm.
Phytopharmacol. Res., 1 (4), 215-232.

Chang, C. C, Yang, M. H., Wen, H. M,, & Chern, J. C,,
2002, Estimation of Total Flavonoid Content
in Propolis by Two Complementary
Colometric Methods, J. Food Drug Anal., 10
(3),178-182.

Kikuzaki, H., Hisamoto, M., Hirose, K., Akiyama, K,
& Taniguchi, H. 2002, Antioxidant Isolated
from Leaf Wax of Eucalyptus Leaf, J. Agric.
Biol. Chem., 45, 735-739.

Konyalwoglu, S., Saglam, H., & Kwgak, B., 2005, a-
Tocopherol, flavonoid, and phenol contents

and antioxidant activity of Ficus
carica leaves, Pharm. Biol,, 43 (8) (2005),
pp. 683-686

Mahmoudi, S. Khali, M., Benkhaled, A,

Benamirouche, K & Baiti, 1., 2016, Phenolic
and flavonoid contents, antioxidant and
antimicrobial activities of leaf extracts from
ten Algerian Ficus carica L. varieties, Asian
Pac. J. Trop. Biomed., 6(3): 239-245.
Nakilcioglu, E., & Hisil, Y., 2013, Research on The
Phenolic Compounds in Sarilop (Ficus
carica L.) Fig Variety, GIDA, 38 (5), 267-274.
Oliveira, A.P., Baptista, P., Andrade, P.B., Martins,
F., Pereira, J.A. & Silva, B.M,, et al, 2012,
Characterization of Ficus carica L. cultivars
by DNA and secondary metabolite analysis:
is genetic diversity reflected in the chemical
composition? Food Res. Int., 49: 710-71
Oliveira, A.P., Valentdo, P., Pereira, J.A. Silva,
B.M., Tavares, F., & Andrade, P.B., 2009,
Ficus carica L.: metabolic and biological
screening, Food Chem Toxicol, 47: 2841-
2846
Patil, V. V., Bhangale, S. C.,, & Patil, V. R, 2010,
Evaluation of Anti-Pyretic Potential of Ficus

92

carica Leaves, Int. J. Pharm. Sci. Rev. Res., 2
(10), 48-50.

Rubnov, S. Kashman, Y. Rabinowitz, R,
Schlesinger, M. & Meehoulam, R, 2001,
Suppessors of Cancer Cell Proliferation
from Fig (Ficus carica Linn.) Resin: Isolation
and Structure Elucidation, /. Nat. Prod., 64,
993-996.

Singelton, V.R., Orthofer, R., & Lamuela-Raventos,
R.M., 1999, Analysis of Total Phenols and
Other Oxidation Substrates and
Antioxidants by Means of Folin-Ciocalteu
Reagent, Method Enzymol., 299 (14), 152-
178.

Sirisha, N., Sreenivasulu, M., Sangeeta, K., & Chetty,
C. M., 2010, Antioxidant Properties of Ficus
Spesies - A Review, Int. J. PharmTech Res, 2
(4),2174-2182.

Solomon, A., Golubowicz, S. Yablowicz, Z.,
Grossman, S. Bergman, M. Gottlieb, H,
Altman, A.,, Kerem, Z., & Flaishman, M. A,
2006, Antioxidant Activities and
Anthocyanin Content of Fresh Fruits of
Common Fig (Ficus carica L.), ]. Agric. Chem.,
54, 7717-7723.

Teixeira, D.M.,, Patdo, R.F., Coelho, A.V., & da Costa,
C.T, 2006, Comparison between sample

disruption methods and solid-liquid
extraction (SLE) to extract phenolic
compounds from Ficus carica leaves,

J Chromatogr. A, 1103: 22-28.

Vallejo, F., Marin, ].G., & Tomas-Barberan, F.A,,
2012, Phenolic compound content of fresh
and dried figs (Ficus carica L.), Food Chem,
130 (3): 485-492.

Veberic, R, Colaric, M., & Stampar, F., 2008,
Phenolic acids and flavonoids of fig fruit
(Ficus  carical.) in the northern
Mediterranean region, Food Chem, 106:
153-157.

Vinson, J. A, Zubik, L., Bose, P., Samman, & N.,
Proch, ], 2005, Dried Fruit: Excellent In
Vitro and In Vivo Antioxidants, /. Am. Coll.
Nutr., 1, 44-50

Traditional Medicine Journal, 21(2), 2016


http://www.sciencedirect.com/science/journal/22211691/6/3

