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Editorial

NPC-Bromo: Special Issue

I am very grateful to Prof. Bambang Prajogo, Chairman, Bromo Conference (Symposium on Natural products & Diversity), and Dr. Tutik
Sri Wahyuni, Department of Pharmacognosy and Phytochemistry, Faculty of Pharmacy, Airlangga University, Surabaya, Indonesia, and the
Organizing Committee for arranging this issue, originating from the Bromo Conference-2018, which was held in Surabaya, Indonesia, from
July 11-12, 2018, and attended by a large number of participants.

The first part of the December 2018 edition is devoted to selected manuscripts (8) presented at Bromo-2018. I am very grateful to Profs.
Bambang Prajogo and Tutik Sri Wahyuni for extending an invitation to participate in this scientific meeting, as well as for organizing this
issue. The editors join me in thanking Profs Prajogo and Wahyuni, the authors, and the reviewers for their efforts that have made this issue
possible, and to the production department for putting it into print.

Pawan K. Agrawal
Editor-in-Chief
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Introduction to NPC Bromo Issue

This special issue contains selected papers previously presented at the Bromo Conference: Symposium of Natural Products and Biodiversity
held in Surabaya on July 11-12, 2018. This symposium was organized by Universitas Airlangga, Surabaya, Indonesia in collaboration with
the Indonesian Association of Natural Drug Researchers (PERHIPBA) and the Phytochemical Society of Asia (PSA). It was held to
commemorate the 10th anniversary of the IOCD seminar in Surabaya. The Bromo Conference provides a forum for the exchange of
information on Natural Products within all of the related topics, as well as with the aim to build and strengthen scientific cooperation between
the research institutions.

Academic and other researchers, industrial practitioners and students participated in the symposium. The topics of interest covered in the
Bromo Conference included ethnomedicine, implementation of the Nagoya Protocol, sustainable valorization of biodiversity, bioactivity of
natural products, metabolomics, phytopharmaceutical technology, clinical trials and other related subjects. The manuscripts have been
reviewed by the Organizing Committee members, Prof. Katsuyosi Matsunami, Prof Gunawan Indrayanto, and Prof. Angela Calderon, and
edited by Dr Pawan Agrawal. The manuscripts underwent further rigorous peer review and were revised before being accepted for
publication.

This special issue of Natural Product Communications is intended to help readers gain knowledge from the contributors, as well as to
provide an overview of the various fields to improve natural products research.

We would like to present a special thanks to the authors and reviewers. Also, we are grateful to Dr Pawan K Agrawal, the Editor-in-Chief of
Natural Product Communications and the editorial team for their assistance in the preparation of this issue and for the continued support and
collaboration between Universitas Airlangga, Surabaya, Indonesia and NPC.

Prof. Bambang Prajogo EW

Chairman of the Organizing Committee

Bromo Conference,

Symposium on Natural Product and Biodiversity
Faculty of Pharmacy,

Universitas Airlangga, Surabaya

Indonesia
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Ligustrum lucidum Aiton including its berries have been used in Chinese Traditional Medicine for around 2000 years. Scientific studies developed on the last
decades provided evidence on some biological properties of these products, mostly from particular geographic origins. In the present study, L. lucidium berries
harvested in two regions of Portugal were considered. Extracts obtained with 100% ethanol, with 50% ethanol/water (v/v) and in boiled water were prepared
and several parameters were assessed: antioxidant activity (using two methodologies), antimicrobial activity and phenolic profile. Results suggest that the
different biological activities varied according to the region where samples were collected but also with the extraction methodology. Superior antioxidant
potential was observed in water extracts, according to both assays, while for the remaining activities the ethanol 50% extracts had the highest activity. In these
regions, the L. lucidum berries showed promising biological activities and may be interesting sources of compounds for the development of new drugs for
diseases where oxidant reactive species and enzymatic disruption are believed to play a role as well as adjuvants for current antibiotic therapy.

Keywords: Ligustrum lucidum Aiton berries, Antioxidant activity, Antimicrobial activity, Phenolic compounds, Natural compounds, Biological properties.

Ligustrum lucidum Aiton is a Chinese native plant and belongs to
the Oleaceae family. In ancient time, this plant was believed to
have protective role as a tonic [1] as well as in the prevention of
osteoporosis, diabetes and coronary heart disease [2-6]. On the last
years, some studies focused on its berries, reporting the presence of
several biological activities among which immunomodulatory, anti-
inflammatory, hepatoprotective, anti-tumor and antioxidant [7,8].
He et al. [9] reported an inhibition of the free radical induced
hemolysis in red blood cells and highlighted the presence of the
compounds oleoside dimethylester, oleuropein and neonuezhenide.
Liu et al. [10] also studied the anti-obesity effect of (8-E)-
niizhenide from Ligustrum lucidum in mice. Other compounds that
can be found in these berries such as oleanolic and ursolic acids
usually play a role in control of inflammation, hepatotoxicity, pain
and hyperlipidemia [11,12]. Compounds like triterpenes, phenolics
and secoiridoid glycosides are also present in the Ligustrum spp
[13-15]. However, despite this promising therapeutic potential,
broad-leaf privet berries contain a toxic principle named ligustrin
(syringin glycosides) that may be poisonous by oral ingestion
inducing symptoms such as abdominal pain, nausea, vomiting,
diarrhea, headache, weakness, low blood pressure, cold and clammy
skin, lasting from 48 to 72 hours [16].

The search for healthy products with beneficial properties has been
increasing recently due to the strong scientific evidence that
correlates these chemical structures to the prevention or
neutralization of oxidative stress effects, which have been claimed
to have a key role in a wide range of pathological processes [2],

despite the discussion around the issue. In addition, antioxidants
have an important role as stabilizers in the food industry increasing
the shelf lifetime of food products [17].

Some previous studies have been performed with flavonoids from
Ligustrum vulgaris leaves showing potential as antioxidants [18-
20]. Nevertheless, none of them was carried out with broad-leaf or
berries belong to plants collect in Portugal. The inclusion of
Traditional Chinese Medicine in the legislation of diverse
occidental counties [21] as Portugal, bring a special motivation on
the understanding and research correlated to medicinal plants from
this therapy, once they could be in a near future introduced as drugs.
The knowledge of the composition and biological effects of these
plants harvest in different geographical origins will be important for
the pharmacological impact in further studies.

Following this background, this study aimed to characterize and
evaluate some biological activities of berries harvested in plants
grow in two different Portuguese regions [Lisbon (R1) and Castelo
Branco (R2)]. First of all the antioxidant potential will be checked
as, antioxidants compounds have broad applications and could be
useful in some pathological conditions. Recently, Sayah et al.
shown a potential correlation of the antioxidant activity of certain
plant extracts and their antidiabetic effect [22]. In this previous
screen the potential antimicrobial activity is also evaluated, once
one of the actual highlighted situations is the resistance to current
antibiotics. New therapeutic approaches should be study in this
fields, and to the best of our knowledge, there are no previous
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reports of any data collected as we did in this screening work with
the crude material, harvested in Portugal.

Antioxidant activity: In Table 1 are presented the results of the
antioxidant activity (using two different methodologies) and the
total reducing capacity (TRC) of L. lucidum berries extracts. All
assays were performed using two replicates and each analysis was
performed in duplicate. Afterwards, an ANOVA test was made in
order to test whether the two extracts for each solvent were
significantly different. In all cases no significant differences were
found between extracts replication with a Least Significant
Difference (LSD) test (with a significant level of the p<0.05).
Therefore, the results were analyzed together.

Table 1: Antioxidant activity and total reducing capacity of L. [ucidum extracts
samples from the three extraction solvents.

FRAP

. DPPH - ECs, TRC
Extract (E) Region (R) N (mg Fe(II)
(mg plant/mL) equivalent/mL) (mg GAE/mL)
R1 5.0+0.4" 20.3+0.6" 2.0+0.3°
0,
100% Ethanol R2 8.0£0.2° 8.1£0.5° 1.720.2°
R1 2.7+0.2° 20.2+0.7° 4.0+0.4°
0,
50% Ethanol R2 4.8+0.2¢ 12.2:0.9° 3.540.3¢
Boiled wat R1 2.1£0.0° 31.5£1.9° 2.5+0.1°
otled water R2 3.4+0.0° 18.6+1.9° 1.6+0.0°
Region (R) 34.0%%* 33.9%% 1.1
; Extractive method (E) 59.6%** 62.2%%* 98.4%%%
g RxE 5.8%%% 3.4 n.s
< Residual 0.6 0.5 0.5

Mean+SD. Different letter (a-¢) on the same column mean that results are significantly
different (»p<0.05).

As far as we know, there are no studies regarding the antioxidant
activity of L. Lucidum berries. However, the antioxidant capacities
of various colored berries from other species have been well
established [23-25].

The DPPH and FRAP methods are commonly used to assess
radical-scavenging activities in vitro. The extracts of L. lucidum
berries exhibited appreciative scavenging capacities against both
radicals. The inhibition percentage was different amongst the two
regions and for the three extraction solvents analyzed. Regarding
DPPH assay, the highest antioxidant activity was always found for
R1 region (ECsy: 2.1-5.0 mg plant/mL) and in all cases the extract
performed with boiled water had higher antioxidant activity (ECs:
2.12-3.35 mg plant/mL) than the other ones (ECsy: 2.68-8.04 mg
plant/mL).

On the other hand, concerning FRAP method, the highest values
were found for L. lucidum extracts from region 1 (R1) (20.20-31.50
mg Fe(Il) equivalent/mL). The extracts obtained using boiling water
showed, once more, the highest antioxidant activity (18.59-31.50
mg Fe(Il) equivalent/mL).

Regarding the Total Reducing Capacity (TRC), the higher values
were attributed to berries extracted with 50% ethanol (3.5-4.0 mg
GAE/mL) (Table 1). Similar results were observed for the extracts
with 100% ethanol and boiling water (1.7-2.0 mg GAE/mL and 1.6-
2.5 mg GAE/mL, respectively). Concerning the TRC assays the
results obtained for R1 were statistically higher (»<0.05) than those
obtained for R2, for the three extraction methods.

For both methods, the major discriminant factor was the extraction
method that allowed to explain 59.6%, 62.2% and 98.4% of the
total variance for DPPH, FRAP and TRC assays, respectively. The
results suggest that the region where the berries were harvested has
an important weight in the antioxidant capacity and, therefore, that
the chemical composition differs depending on the climatic
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conditions and soils to which plants are exposed. However, this
study is a first step to understand the potentiality of these berries
growing in Portugal and further studies are needed to confirm this
hypothesis.

Antimicrobial activity: Antimicrobial activity was tested against
both Gram-positive and Gram-negative bacteria only with the
extract with 100% ethanol. Gram-positive bacteria are believed to
influence cell metabolism and Gram-negative bacteria affect
membrane integrity, leading to cell death [26,27]. The antimicrobial
activity was also evaluated against yeast. In Table 2 it is presented
the results obtained for the antimicrobial activity against the
microorganisms under study.

Table 2: Minimum inhibitory concentration (MIC) and minimum bactericidal
concentration (MBC), L. lucidum collected in two regions (R1 - Lisbon and R2 —
Castelo Branco).

MIC (mg/mL) MBC (mg/mL)
R1 R2 R1 R2

Escherichia coli ATCC 0.4+0.1° 0.6+0.1° 3.0+0.6" 4.6+0.3°
29998™

E. coli ESA 37 0.6+0.1° 0.8+0.1° 4.1+0.3° 0.8+0.1°
Cephalosporins-resistant

Streptococcus mitis ATCC 0.1+0.0" 0.1+£0.0° 1.5+0.4* 2.1+0.3°
S. mitis ESA65 Penicillin- 0.120.0° 0.240.0° 2.240.3" 3.3+0.4°
resistant

Candida albicans ATCC 3.7+0.4° 4.8+0.4° 12.9+0.7° 14.9+0.3°
10231™

Anfotericine B-resistant 4.5+0.4 5.5+0.4° 14.9+0.7* 16.3+0.4°

Mean = SD. Similar small letter superscripts on the same row means that there are not
significantly different (p<0.05).

Streptococcus mitis ATCC® 49456 D5 ™ was the most sensitive
microorganism, with MIC values around 0.1+0.0 mg/mL and MBC
values ranging from 1.5+0.4 mg/mL to 2.1+0.3 mg/mL.

The less sensitive bacterial strain was Cephalosporins-resistant
Escherichia coli ESA 37 in the presence of the extract R2, with a
MIC value of 0.8+0.1 mg/mL. The MBC value in the presence of
extract R1 was 4.1+£0.3 mg/mL.

Regarding the antifungal activity, the Anfotericine B-resistant C.
albicans ESA 100 strain was the most resistant particularly to the
action of R2 extract (MIC = 5.5+0.4 mg/mL and MBC = 16.3+0.4
mg/mL).

The results obtained in the present study for L. /ucidum extracts
were similar to those reported by Bajpai et al. [28] in L. lucidum oil.
However, Bacha et al. [29] observed lower antimicrobial activity
potential in selected medicinal plants from Ethiopia.

For “Streptococcus mitis ATCC” and “S. mitis ESA65 Penicillin-
resistant” the R1 extract was also the most active against, being the
correspondent ratios1.6 and 1.8.

Regarding “Candida albicans ATCC 10231™” and “Anfotericine
B-resistant C. albicans ESA 100” the more active extract it was
from R1 region, presenting a ratio of 1.3 and 1.2, respectively.

The correlation between MIC and MBC assays for all the
microorganism was 1.1 and it was consistent among all of them.

The analysis of the relative concentration of the various constituents
in the most active extract comparing to the other was not so easy for
this bioactive property.

HPLC/DAD phenolic profile: Figure 1 represents the HPLC/DAD
phenolic profile for the three solvents used to extract samples from
the two regions (R1 and R2). For the same concentration, all
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extracts had similar profiles with the same compounds (UV spectral
data from HPLC/DAD). The ratio among the relative concentrations
is depicted in Table 3.

On Figure 2 the different peak areas of the 3 extracts are plotted for
the three solvents studied in the two regions, to allow better
comparisons of compounds’ concentration.

Comparing the results of the three extracts for each region (Figure
2), boiling water shows the best extraction for phenolic compounds
3, 4 and 5 in sample R1 and 3 and 4 for sample R2. Nevertheless,
the concentration for both was the same for compound 4 and two
times higher for compounds 3 and 5 in sample R1. This may, at
least partly, justify the higher antioxidant activity of sample RI.
Compounds 8 and 9 were observed in higher concentration for
region R2 considering the extraction with ethanol 50% and Ethanol
100%. However, concerning the ratios that could be obtained with
the results plotted in Table 1, seems that no implication occurs in
terms of the antioxidant bioactivity, because their ratio of
concentration (Table 3) is very different from those observed for the
antioxidant activity.

For the antioxidant bioactivity, the ratio R1/R2 obtained for ethanol
50% and 100 % extract was 1.7 (compound 8 and 9) and
1.1(compound 8) and 1.6 (compound 9), respectively. These results
suggest that none of these compounds is relevant to explain the
previously described differences.

I

sl R1
1 |
I‘I |I
| |
3 |° |
E L [\e 7 lg
1 AT AV S 1
g g ki
g |y R1 Boiling water
| R R1 Fthanol
0.0+ R1 Ethanol 100%
20 0 10 0
Minutes
I R2
ﬂ 1
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.. |
1 f |
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E 1 3 16 7 A
A2 Ji N d
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T N T 1
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Minultes

Figure 1: HPLC/DAD Profile of compounds with absorption at 260 nm, for the
three solvents studied in the two Portuguese regions, R1 and R2.

Comparing the differences found in the chemical compounds and
those of the bioactive properties under study it was possible to
conclude that region R1 and ethanol 50% (V/V) was the best extract
for a possible isolation on the compound 6, the more concentrated
constituent in this extract compared to a similar extract for R2
(Figure 1). In fact, the extract R1 was 1.6 times more active than R2
and compounds 1, 3 and 5 are 1.7 more concentrated in extract R1.

Regarding to DPPH and FRAP results, boiling water extracts
show the best activity and R1 was 1.6 and 1.7 more active than R2
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Figure 2: Concentration of the three extracts for each region, R1 and R2.

Table 3. Ratio of the concentration of each compound in different extracts.

R1/R2 R1/R2
(Ethanol 50% extract (Ethanol 100% extract
corresponding to 2.062 corresponding to 2.061

R1/R2
Compounds (Boiling Water extract
corresponding to 2.065

mg of le injection) ™8 of sample injection) mg of sample injection)
1 7 1.2 0.9
2 2.0 1.1 0.6
3 1.7 1.7 2.5
4 1.0 1.3 1.7
5 1.6 0.9 1.1
6 0.7 -- 1.4
7 2.5 - 1.8
8 0.7 1.0 1.3
9 0.7 0.5 1.5

respectively. Correlating the relative concentration of the
constituents in the more active extract, compounds 1, 3 and 5 (see
HPLC/DAD profile) were 1.7, 1.7 and 1.6 more concentrated in R1
samples than in R2 respectively. These constituents seem to be
related to the increase of the bioactivity in samples from region R1.
Compounds 4, 6, 8 and 9 showed ratios of 1.0, 0.7, 0.7, and 0.7
(lower concentrations) and compounds 2 and 7 had an increase in
the concentration of 2.0, 2.5 which would be too high compared to
the increase of the bioactivity of 1.6 and 1.7 (Figures 1 and 2).

Considering these ratios it was possible to speculate that
compounds 1, 3 and 5 will be responsible for this bioactivity, what
is reasonable, once constituents 1 and 3 are derivatives of caffeic
acid (see results of HPLC/DAD) that shown important antioxidant
bioactivity in several literature reports [19,30]. Additionally,
compound 5 would not be involved in this bioactivity, because for
instance the ratio among the water and ethanol extract
concentrations was 3.4 and the ratio among the bioactivity ranging
between (0.5 and 2.3) (values for the ratio calculation in Table 1).

Compound 1 corresponds to the structure identified by Agati et al.
[20] and Tattini et al. [19] named echinacoside, which is a caffeic
acid derivative in the carboxylic acid function (Figure3A).
Compound 3 was identified to be 7,8-di-O-methylherbacetin-3-O-R
[R = Phenolic acid] (Figure 3B) [30].

The same evaluation among the other extracts was carried out and
the data was beyond these values which validates the hypothesis
presented above.
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Compounds 6 and 7 (possible luteolin derivatives according to
Tattini et al. [19]), in R2 extract, shown values of bioactivity similar
to those in the extract from region R1 (13.5+0.2 pg/mL for R2 and
10.7+0.5 pg/mL for R1).

In the matter of the other compounds in the extracts, compound 8
has the same concentration in both extracts and compounds 5 and 9
had lower concentrations (Figures 1 and 2).

~OH
3 |
(o] A
A9 OH
HO._ N/
Changes o O OH
mpound 1 oy v Caflesc A ©
Compo o L S
R (= Pronobc Acud]
Compound 3

Figure 3: HPLC/DAD Profile of the extracts. A. Compound 1: derivative of Caffeic
Acid; B. Compound 3: 7,8-di-O-methylherbacetin-3-O-R [R = Phenolic acid].

Considering these results further analyses will be carried out with
compounds 1 and 4 that showed a probable involvement on the
bioactivity.

Despite the data above is not being able to attribute and justify the
variance on the bioactivity using only this preliminary data, this is a
good pathway to be followed in further studies. Indeed, by
characterizing the bioactive properties and the better extraction
methodology, it will be possible to identify and quantify the most
important compound or compounds related to the properties of the
L. lucidum.

In conclusion, even though some discrepancy was observed
amongst the greatest activity on DPPH and FRAP assays, the
berries extracted with ethanol 50% were those that showed the best
results. Highest activity was observed for berries harvested in
Lisbon region and in this case probably the proximity of the sea can
influence the biosynthesis of the compounds.

Results of the antimicrobial assays highlighted the potential of L.
lucidum berries extracts for being used as adjuvants in antimicrobial
therapy, mostly against antibiotic-resistant strains.

The biological activities of L. lucidum berries appear to be
influenced by their place of origin. Further research must be carried
out in order to identify the optimum climatic conditions and
geographic origins for increasing the biological potential of this
phytotherapic agent.

Experimental

Plant samples: The broad-leaf privet berries (L. lucidum A.) used in
this study were acquired in Portugal in December 2016 and frozen
at -20 °C until the extraction procedures were carried out. In order
to study the effect of different climatic conditions on the
characteristics and biological properties of the plants, samples from
two regions (Lisbon, R1; and Castelo Branco, R2) were analyzed
and compared.
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Reagents: 2,2-diphenyl-1-picrylhydrazyl [CAS N° 1898-66-4];
Ethanol [CAS N° 64-17-5, purity 99.8%]; Methanol [CAS N° 67-
56-1, purity 99.8%]; Ferrous Sulphate Heptahydrate [CAS N°
7782-63-0, purity > 98%]; Gallic acid [CAS N° 149-91-7, purity >
98%]; Sodium Carbonate [CAS N° 497-19-8]; Acetonitrile (HPLC
grade) [CAS N° 5-05-8, purity 99.8%]; o-Phosphoric Acid [CAS
N° 8017-16-1] was all purchased from Sigma. Folin-Ciocalteu was
all purchased from Panreac

Extraction conditions: The extraction procedure was performed as
previously described by Delgado et al. [31]. Since the antioxidant
activity observed on the L. lucidum berries extracts was high and a
small increase occurred upon increase of the extraction time,
samples were extracted with 50% and 100% of ethanol following 15
hours of stirring at 120 rpm, at room temperature. After this,
samples were centrifuged at 5000 rpm during 10 minutes and the
supernatant was transferred to a vial and stored at -20 °C until
further analysis. Concerning water extraction, the extraction method
chosen was boiled water during 45 minutes. All extractions were
carried out in duplicate, as well as all further measurements and
analysis.

Antioxidant activity

Free-radical-scavenging (DPPH) assay: The capacity to scavenge
the 2,2-diphenyl-1-picrylhydrazyl (DPPH) free radical was
monitored according to the method reported by Delgado et al. [32].
Various concentrations of sample extracts (0.3 mL) were mixed
with 2.7 mL of methanolic solution containing DPPH radicals (6 x
10-5 mol/L). The mixture was shaken vigorously and left to stand in
the dark for 1 hour. The absorption values were obtained at 517 nm.
DPPH scavenging effect was calculated as percentage of DPPH
discoloration using the equation:

Apppy — A 1)
% Scavenging effect = [M] x100

DPPH
where Ag,,. is the absorbance of the solution when the sample
extract has been added at a particular level and ADPPH is the
absorbance of the DPPH solution. The extract concentrations
providing 50% inhibition (ECs,) were calculated from the graph of
scavenging effect percentage against extract concentration.

FRAP assay: The modified FRAP assay (with incubation) was
performed according to the reported by Berker ef al. [33]. A sample
extract (0.1 mL) was diluted with 0.3 mL distilled water and 3 mL
FRAP reagent. The mixture was shaken and incubated at 37 °C for
20 min. Absorbance was read at 595 nm with the solutions cooled
to room temperature. Aqueous solutions of known ferrous sulphate
heptahydrate (FeSO4.7H20) concentrations in the range of 1.4 x
10-4 to 1.4 x 10-3 mol/L were used to construct a standard curve.

Antimicrobial activity: The minimal inhibitory concentration (MIC)
of the samples was determined against reference strains and hospital
isolates: Escherichia coli ATCC 29998™, Escherichia coli ESA37,
Cephalosporins-resistant Streptococcus mitis ATCC® 49456D5™,
p-Lactam Resistant Streptococcus mitis ESA6S, Candida albicans
ATCC 10231™ and Anfotericine B-resistant C. albicans ESA 100.

The in vitro activity was evaluated as recommended by the Clinical
and Laboratory Standards Institute Guidelines (CLSI) [34,35]. The
antimicrobial activity was measured using two-fold serial dilutions
ranging from 8.0000 to 0.0625 pL/mL. Time of incubation was kept
the same for all inoculum used and plates were read visually. The
lowest sample concentration at which reduction of initial bacterial
count was 99.9%, which was considered to be the minimal
bactericidal concentration (MBC). MBC was determined by plating
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10 uL from the wells without microbial growth in order to classify
the type of inhibition (reversible versus permanent).

Each assay was performed in triplicate in three independent
occasions and the results are expressed as mean + standard
deviation.

Total phenolic quantification

Total reducing capacity: The total reducing capacity (TRC) was
estimated using the microplate assay based on the Folin-Ciocalteu
method described by Attard [36]. Briefly, Folin-Ciocalteu reagent
was diluted tenfold and 100 pL was added to 10 pL of sample, and
immediately after 80 pL of 1M sodium carbonate solution was
added. Color was allowed to develop for 20 mins and the samples
were measured against a sample black at 630 nm in a
SPECTRAmax PLUS 384 spectrophotometer. A standard curve of
gallic acid was prepared in a concentration range between 0 and 150
pg/mL in the same conditions described previously and sample
concentration was determined as pg of gallic acid equivalents/mL
of extract (ug GAE/mL).

Phenolic profile: The HPLC/DAD analysis was carried out in a
Gilson 170 system with a Waters Spherisorb ODS2 (5 mm) (4.6 x
250 mm) column stabilized at 25 °C by using an eluent mixture of
water-acetonitrile gradient with a flow rate of 0.8 ml/min. The water
phase was previously acidified to pH 2.4+0.1 with o-phosphoric
acid. The chromatograms were acquired at 260 and 340 nm [37,38]
and spectral data was collected between 220 and 400 nm (spectral
zone of the phenolic acids and flavonoids in this study). A previous
screening between 220 and 600 was carried out before to check the
possible presence of antocyanidins in the extract. The different
compounds' structures present in the L. lucidum extract were
determined by UV absorption spectroscopy according to Campos
and Markham [38].
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Statistical analysis: ANOVA was performed to assess the effects of
the three extraction solvents and of the L. lucidum berries region of
origin. The variance percentage was calculated and an LSD post-
hoc test with 95% confidence level was applied to identify
significant differences between samples (p<0.05). The statistical
analysis was performed on Statistica 7.0 software. A factorial
variance analysis was performed to assess the effects of the region
and extractive method as fixed factors. The factorial design was
performed with two levels. For each significant effect or interaction
the variance percentage was calculated and a Least Significant
Difference (LSD) test post-hoc test with 95% confidence was
applied to the corresponding variables.

Acknowledgments - The author Anjos O. wishes to thank to Centro
de Estudos Florestais that is a research unit funded by FCT
(UID/AGR/UI100239/2013).

The author Campos M.G. wishes to thank to the “Strategic Project
RG-Centre-177-3717 from Science and Technology Foundation”,
UID/QUI/00313/2013 and POCI-01-0145-FEDER-007630
(Portugal).

The author Estevinho M.L. wishes to thank to the strategic
programmer UID/BIA/04050/2013(POCI-01-0145-FEDER-
007569) funded by national funds through the Fundagdo para a
Ciéncia e a Tecnologia (FCT), Portugal and by the European
Regional Development Fund (ERDF) through the COMPETE2020-
Programa Operacional Competitividade e Internacionalizacdo
(POCI).

The authors would like to express their gratitude to Isabele
Salavessa (IPCB Languages Centre) for the English revision.

References

[1] Li ML, Lui ML, Feng WH. (1994) Advances in the research on the fruits of Ligustrum lucidum. Zhongguo Zhong Yao Za Zhi, 19, 504.

[2] Chen B, Wang L, Li L, Zhu R, Liu H, Liu C, Ma R, Jia Q, Zhao D, Niu J, Fu M, Gao S, Zhang D. (2017) Fructus Ligustri Lucidi in osteoporosis: A
review of its pharmacology, phytochemistry, pharmacokinetics and safety. Molecules, 22, 1469, 1-17.

[3] Wang ZX, Gao BZ, Xu BY, Huang GC. (1991) Study on antimutagenic effect of Ligustrum lucidum Ait by drosophila test. Fujian University of
Traditional Chinese Medicine, 22, 50-51.

[4] Gao D, Li Q, Li Y, Liu ZH, Liu ZW, Fan YS, Han S, Li J, Li K. (2007) Antidiabetic potential of oleanolic acid from Ligustrum lucidum Ait.
Canadian Journal of Physiology and Pharmacology, 85, 1076—1083.

[5] Huang XP, Wang WC. (2011) Chemical constituents of Ligustrum lucidum fruit: Research advances. Journal of International Pharmaceutical
Research, 38, 47-51.

[6] Chen CT, Wong MS. (2015) Ligustrum lucidum and its constituents: A mini-review on the anti-osteoporosis potential. Natural Product
Communications, 10,2189-2194.

[71 He ZD, Dong H, Xu HX, Ye WC, Sun HD, But PPH. (2001) Secoiridoid constituents from the fruits of Ligustrum lucidum. Phytochemistry, 56,
327-330.

[8] Lanigan RS, Yamarik TA. (2002) Final report on the safety assessment of BHT (1). International Journal of Toxicology, 21, 19-94.

91 He ZD, But PPH, Chan TW, Dong H, Xu HX, Lau CP, Sun HD. (2001) Antioxidative glucosides from the fruits of Ligustrum lucidum. Chemical
and Pharmaceutical Bulletin, 49, 780-784.

[10] Liu Q, Kim SH, Kim SB, Jo YH, Kim ES, Hwang BY, Oh K, Lee MK. (2014) Anti-obesity effect of (8-E)-niizhenide, a secoiridoid from Ligustrum
lucidum, in high-fat diet-induced obese mice. Natural Product Communications, 9, 1399-1401.

[ Yim TK, Wu WK, Pak WF, Ko KM. (2001) Hepatoprotective action of an oleanolic acid-enriched extract of Ligustrum lucidum fruits is mediated
through an enhancement on hepatic glutathione regeneration capacity in mice. Phytotherapy Research, 15, 589-592.

[12] Liu H, Shi Y, Wang D, Yang G, Yu A, Zhang H. (2003) MECC determination of oleanolic acid and ursolic acid isomers in Ligustrum lucidum Ait.
Journal of Pharmaceutical and Biomedical Analysis, 32, 479-485.

[13] Inouye H, Nishioka T. (1972) Uber die monoterpene glucoside und verwandte natursto - XIX. Tetrahedron, 28, 4231.

[14] He ZD, Liu YQ, Yang CR. (1992) Glycosides from Ligustrum purpurascens. Acta Botanica Yunnanica, 14, 328-336.

He ZD, Ueda S, Akaji M, Fujita T, Inoue K, Yang CR. (1994) Monoterpenoid and phenylethanoid glycosides from Ligustrum pedunculare.

Phytochemistry, 36, 709-716.

[16] Richards IS, Bourgeois M. (2013) Principles and Practice of Toxicology in Public Health, 2sc Ed. Jones & Bartlett Publishers. USA. pp 75.
7 Devi KP, Suganthy N, Kesika P, Pandian SK. (2008) Bioprotective properties of seaweeds: In vitro evaluation of antioxidant activity and
antimicrobial activity against food borne bacteria in relation to polyphenolic content. BMC Complementary and Alternative Medicine, 8, 38, 1-11.
[18] Romani A, Pinelli P, Mulinacci N, Vincieri FF, Gravano E, Tattini M. (2000) HPLC Analysis of Flavonoids and Secoiridoids in Leaves of
Ligustrum Vulgare L. (Oleaceae). Journal of Agricultural and Food Chemistry, 48, 4091-4096.



1690 Natural Product Communications Vol. 13 (12) 2018 Delgado et al.

[30]
[31]
[32]
[33]
[34]
[35]
[36]
[37]

[38]

Tattini M, Galardi C, Pinelli P, Massai R, Remorini D, Agati G. (2004) Differential accumulation of flavonoids and hydroxycinnamates in leaves of
Ligustrum vulgare under excess light and drought stress. New Phytologist, 163, 547-561.

Agati G, Stefano G, Biricolti S, Tattini M. (2009) Mesophyll distribution of 'antioxidant' flavonoid glycosides in Ligustrum vulgare leaves under
contrasting sunlight irradiance. Annals of Botany, 104, 853-861.

Portaria n°207-G/2014, de 8 de Outubro. Considera as propostas e recomendagdes da Organizagdo Mundial de Saude, procede-se a essa definigdo
para a medicina tradicional chinesa. Diario da Republica Série I, n° 194, 5176(11)-5176(13).

Sayah K, Marmouzi I, Naceiri Mrabti H, Cherrah Y, Faouzi MEA. (2017) Antioxidant activity and inhibitory potential of Cistus salviifolius (L.)
and Cistus monspeliensis (L.) aerial parts extracts against key enzymes linked to hyperglycemia. BioMed Research International, 2789482, 1-7.
Paredes-Lopez O, Cervantes-Ceja ML, Vigna-Pérez M, Hernandez-Pérez T. (2010) Berries: Improving human health and healthy aging, and
promoting quality life—a review. Plant Foods for Human Nutrition, 65, 299-308.

Guerrero JC, Ciampi LP, Castilla AC, Medel FS, Schalchli HS, Hormazabal EU, Bensch ET, Alberdi ML. (2010) Antioxidant capacity,
anthocyanins, and total phenols of wild and cultivated berries in Chile. Chilean Journal of Agricultural Research, 70, 537-544.

Chen L, Xin X, Yuan Q, Sub D, Liu W. (2014) Phytochemical properties and antioxidant capacities of various colored berries. Journal of the
Science of Food and Agriculture, 94, 180—188.

Henriques ST, Melo MN, Castanho MARB. (2006) Cell-penetrating peptides and antimicrobial peptides: How different are they? Biochemical
Journal, 399, 1-7.

Jenkins R, Burton N, Cooper R. (2014) Proteomic and genomic analysis of methicillin-resistant Staphylococcus aureus (MRSA) exposed to
manuka honey in vitro demonstrated down-regulation of virulence markers. Journal of Antimicrobial Chemotherapy, 69, 603-615.

Bajpai V, Singh S, Mehta A. (2016) Chemical characterization and mode of action of Ligustrum lucidum flower essential oil against food-borne
pathogenic bacteria. Bangladesh Journal of Pharmacology, 11, 269-280.

Bacha K, Tariku Y, Gebreyesus F, Zerihun S, Mohammed A, Weiland-Briauer N, Schmitz RA, Mulat M. (2016). Antimicrobial and anti-Quorum
Sensing activities of selected medicinal plants of Ethiopia: Implication for development of potent antimicrobial drugs. BMC Microbiology, 16, 139,
1-9.

Markham KR, Mitchell KA, Campos MG. (1997) An unusually lipophilic flavonol glycoside from Ranunculus sardous pollen. Phytochemistry, 45,
203-204.

Delgado T, Campos MG, Farinha N, Estevinho ML, Anjos O. (2017) Extractive method optimization for Ligustrum lucidum that leads to a better
free radical scavenging activity. Planta Medica International Open, PMIO 2017; 4(S 01), S1-S200.

Delgado T, Malheiro R, Pereira JA, Ramalhosa E. (2010) Hazelnut (Corylus avellana L.) kernels as a source of antioxidants and their potential in
relation to other nuts. Industrial Crops and Products, 32, 621-626.

Berker KI, Giiglii K, Tor I, Apak R. (2007) Comparative evaluation of Fe(IlI) reducing power-based antioxidant capacity assays in the presence of
phenanthroline, batho-phenanthroline, tripyridyltriazine (FRAP), and ferricyanide reagents. Talanta, 72, 1157-1165.

Clinical and Laboratory Standards Institute. (2012) M07-A9. Methods for dilution antimicrobial susceptibility tests for bacteria that grow
aerobically; approved standard. Ninth edition. Wayne, PA. Volume 32. Number 2.

Clinical and Laboratory Standards Institute. (2014) M100-S24. Performance standards for antimicrobial susceptibility testing; twenty-fourth
informational supplement. Wayne, PA. Volume 34. Number 1.

Attard E. (2013) A rapid microtitre plate Folin-Ciocalteu method for the assessment of polyphenols. Central European Journal of Biology, 8, 48-
53.

Campos MG, Mitchel K, Cunha A, Markham K. (1997) A systematic approach to the characterisation of bee pollens via their flavonoid/phenolic
profiles. Phytochemical Analysis, 8, 181-185.

Campos MG, Markham KR. (2007) Structure information from HPLC and on-line measured absorption spectra — Flavone, Flavonols and Phenolic
Acids. Ed. Coimbra: Imprensa da Universidade de Coimbra, Portugal, 1-118.



Natural Product Communications Vol. 13 (12) 2018
Published online (www.naturalproduct.us)

Flavonoids from three Wild Glycine Species in Japan and Taiwan
Tsukasa Iwashina, Goro Kokubugata, Koh Nakamura, Takayuki Mizuno, Hari Prasad Devkota, Masatsugu Y okota, Yoshinori Murai and

Yukiko Saito 1641
Production of Anthocyanins in Callus Cultures of Angelica archangelica
Tomas Siatka 1645

Analysis of Active Metabolites of Sophora flavescens for Indoleamine 2,3-dioxygenase and Monoamine Oxidases using
Ultra-Performance Liquid Chromatography-Quadrupole time-of-Flight Mass Spectrometry
Mi Hyeon Park, Seong Mi Lee, Sung-Kyun Ko, Kyeong Yeol Oh, Jung-Hee Kim, Hoon Kim, Min-Cheol Kwon, In-Ja Ryoo,

Jong Seog Ahn, Hyung Won Ryu and Sei-Ryang Oh 1649
Antiangiogenic Chromanones from Cynanchum thesiodes

Rongrui Wei, Qinge Ma, Guoyue Zhong, Ming Yangand Zhipei Sang 1655
Mapping of Spinochromes in the Body of Three Tropical Shallow Water Sea Urchins

Lola Brasseur, Guillaume Caulier, Patrick Flammang, Pascal Gerbaux and Igor Eeckhaut 1659
Synergistic Anticancer Effects of Curcumin and Hinokitiol on Gefitinib Resistant Non-Small Cell Lung Cancer Cells

Tae-Bok Lee, Eun-Ju Seo, Ji-Yun Lee and Jin Hyun Jun 1667
A Comparison of the Bioactivity of Usnic Acid versus Methylphloroacetophenone

Ratul Sarkar, Navriti Mittal, John Sorensen and Tuhinadri Sen 1673

Synthesis of New Simplified and Racemic Hemiasterlin Derivatives with Extremely High Cytotoxicity
Pham The Chinh, Pang Thi Tuyet Anh, Duong Huong Quynh, Le Nhat Thuy Giang, Nguyen Ha Thanh, Hoang Thi Thanh, Khieu Thi Tam,

Pham Thi Tham, Le Thi Tu Anh, Hoang Thi Phuong, Nguyen Van Tuyen and Phan Van Kiem 1677
Underutilized Native Biobio Berries: Opportunities for Foods and Trade

Maria D. Lopez, Nieves Baenas, Jorge Retamal-Salgado, Nelson Zapata and Diego A. Moreno 1681
Screening of Biological Activities of Ligustrum lucidum Berries: a Comparative Approach

Teresa Delgado, Vanessa B. Paula, Maria Graga Campos, Nelson Farinha, André Caeiro, Leticia M. Estevinho and Ofélia Anjos 1685
The Brown Algae Fucus vesiculosus and Ascophyllum nodosum Reduce Metabolic Syndrome Risk Factors: a Clinical Study

Sara De Martin, Daniela Gabbia, Maria Carrara and Nicola Ferri 1691
Eduscho Coffee Extract Effectively Inhibits the Formation of Amyloid-like Fibrils by Trypsin in Aqueous Ethanol

Phanindra Babu Kasi, Attila Borics, Kinga Molnar, Lajos Laszl6 and Marta Kotorman 1695

Ameliorating Effects of Jixueteng in a Mouse Model of Porphyromonas gingivalis-Induced Periodontitis: Analysis Based on
Gingival Microcirculatory System
Mitsuo Suzuki, Toshizo Toyama, Kiyoko Watanabe, Haruka Sasaki, Shuta Sugiyama, Fumihiko Yoshino, Ayaka Yoshida,

Shun-suke Takahashi, Satoko Wada-Takahashi, Masato Matsuo, Kazuo Todoki and Nobushiro Hamada 1699
Cloning and Heterologous Expression of Plantaricin ZJ5, a Novel Bacteriocin from Lactobacillus plantarum Z7J5, in Escherichia coli

Dafeng Song, Ping Li and Qing Gu 1705
Isolation and Characterization of a Lectin-like Protein (SBLP) from the Dried Roots of Scutellaria baicalensis (Lamiaceae)

Huiqin Wang, Guanzhen Gao, Lijing Ke, Jianwu Zhou and Pingfan Rao 1709

Cold Steeping Infusion, a Novel Lectin Extraction Technique for the Isolation, Purification and Partial Characterization of
Lectins from the Green Venezuelan Marine Alga Caulerpa serrulata
Pablo Djabayan-Djibeyan, Brian Carpenter, Gerardo Medina-Ramirez, Felix Andueza-Leal, Andrés Leon-Leal, Andrea Djabayan-Russo,

David Jaramillo-Abril, Carlos Valarezo-Garcia and Liliana Araujo-Baptista 1715
Antifungal Activity of Monoterpenes against Botryosphaeria dothidea

Zhilin Zhang, Yongjian Xie, Xian Hu, Hongan Shi, Mi Wei and Zhufeng Lin 1721
Chemical Composition and Antioxidant Activity of the Essential Oil from Hedeoma mandoniana Grown in Cuzco

Leoncio Solis-Quispe, Jorge A. Solis-Quispe, Ciro Tomaylla-Cruz, Luz J. Aragon-Alencastre, José L. Rodriguez and Jorge A. Pino 1725
Characterization of the Essential oil of the Bat-Pollinated Passiflora mucronata

Francesco Saverio Robustelli della Cuna, Jacopo Calevo, Annalisa Giovannini, Cinzia Boselli and Aldo Tava 1727
Investigation of Origanum libanoticum Essential Oils Chemical Polymorphism by Independent Components Analysis (ICA)

Raviella Zgheib, Sylvain Chaillou, Naim Ouaini, Douglas N. Rutledge, Didier Stien, Amine Kassouf and Marc El Beyrouthy 1731
Accounts/Reviews

Chemotaxonomy as a Potential Method to Rapidly Identify Various Namibian Plocamium Species

Michael G. Knott and Anthony Ishola 1741
Eremophilane-type Glycosides: A Mini-Review
Ludmila P. Ponomarenko and Valentin A. Stonik 1743

Bacterial Pigments: The Bioactivities and as an Alternative for Therapeutic Applications
Adzzie-Shazleen Azman, Christina-Injan Mawang and Sazaly Abubakar 1747



Natural Product Communications

2018
Volume 13, Number 12

Contents

Editorial
Pawan K. Agrawal

Introduction
Bambang Prajogo

Original Paper

Optimization of Clinacanthus nutans Biodegradable Analgesic Patch

Em-on Chaiprateep and Chalermsak Thavornwat

A New Antibacterial Polyketide from the Endophytic Fungi Aspergillus fumigatiaffinis

Antonius R. B. Ola, Bibiana D Tawo, Henderiana L. L Belli, Peter Proksch, Dhana Tommy and Euis Holisotan Hakim

Styryl Lactones from Roots and Barks Goniothalamus lanceolatus

Nurulfazlina Edayah Rasol, Fasihuddin Badruddin Ahmad, Chun-Wai Mai, Nur Vicky Bihud, Fauziah Abdullah, Khalijah Awang and
Nor Hadiani Ismail

Antiviral Activities of Curcuma Genus against Hepatitis C Virus

Tutik Sri Wahyuni, Adita Ayu permatasari, Tri Widiandani, Achmad Fuad, Aty Widyawaruyanti, Chie Aoki-Utsubo and Hak Hotta
Beneficial Effect of Supercritical Carbon Dioxide Extracted (SC-CO,) Dabai (Canarium odontophyllum) Pulp Oil in
Hypercholesterolemia-Induced SPF Sprague-Dawley Rats

Noor Atiqah Aizan Abdul Kadir, Azrina Azlan, Faridah Abas and Intan Safinar Ismail

Chemical Analysis of Red Ginger (Zingiber officinale Roscoe var rubrum) Essential Oil and Its Anti-biofilm Activity against
Candida albicans

Tristia Rinanda, Rizki Puji Isnanda and Zulfitri

Accounts/Reviews

Antiplasmodial Anthraquinones from Medicinal Plants: The Chemistry and Possible Mode of Actions
Che Puteh Osman and Nor Hadiani Ismail

Recent Development of Quality Control Methods for Herbal Derived Drug Preparations
Gunawan Indrayanto

Original Paper

A New Noriridoid and Six Phenolic Compounds from Rhopalocnemis phalloid,

Nguyen Quang Hung, Nguyen Thi Luyen, Nguyen The Cuong, Tran Huy Thai, Nguyen Thanh Tung and Nguyen Tien Dat
Differential Antifungal Efficiency of Geraniol and Citral

Roopa Gaonkar, Pramod K Avti and Gurumurthy Hegde

Characterization and Biological Properties of Zederone and Zedoarondiol from Rhizomes of En-Lueang (Curcuma cf. amada)
Songyot Anuchapreeda, Nattakanwadee Khumpirapang, Sawitree Chiampanichayakul, Wariya Nirachonkul, Aroonchai Saiai,
Toyonobu Usuk and Siriporn Okonogi

A New Tocopherol Derivative and Cytotoxicity from the Leaves of Dalbergia velutina

Sutin Kaennakam, Thammarat Aree, Kitiya Rassamee, Pongpun Siripong and Santi Tip-pyang

Psolusosides C;, C,, and Dy, Novel Triterpene Hexaosides from the Sea CucumberPsolus fabricii (Psolidae, Dendrochirotida)
Alexandra S. Silchenko, Sergey A. Avilov, Anatoly I. Kalinovsky, Vladimir I. Kalinin, Pelageya V. Andrijaschenko and Pavel S. Dmitrenok
A New Pentacyclic Ergosteroid from Fungus Aspergillus sp. SCSI041211 Derived of Mangrove Sediment Sample

Huaming Tao, Yunqiu Li, Xiuping Lin, Xuefeng Zhou, Junde Dong, Yonghong Liu and Bin Yang

Design, Synthesis and Cytotoxic Evaluation of 4-Anilinoquinazoline—triazole—AZT Hybrids as Anticancer Agents

Le Nhat Thuy Giang, Nguyen Thi Nga, Dinh Thuy Van, Dang Thi Tuyet Anh, Hoang Thi Phuong, Nguyen Ha Thanh, Le Thi Tu Anh,
Vu Quoc Trung, Nguyen Van Tuyen and Phan Van Kiem

Antibacterial Activity of Flavans from Crinum distichum

Romeéol Romain Koagne, Frederick Annang, Mercedes de la Cruz, Gabin Thierry M. Bitchagno, Ignacio Perez-Victoria,

Ingrid Simo Konga, Francisca Vicente, Fernando Reyes and Pierre Tane

A New Flavonol Glucoside from the Leaves of Crypsinus trilobus
Pham Thi Bich Hanh, Ngo Thi Phuong, Le Ngoc Hung, Nguyen Quoc Dat, Dang Minh Tri, Do Truong Thien and Le Minh Ha

Continued inside backcover

il

1569

1573

1575

1579

1583

1587

1591

1599

1607

1609

1615

1619

1623

1629

1633

1637

1639





