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Abstract

The aim of the study was to compare the antioxidant potential on edible parts of wild
Penaeus species (P. semisulcatus, P. indicus, P.monodon and Metapenaeus monoceros)
and culture Penaeus species (P. vannamei, P.monodon). Antioxidant properties of the
samples were assessed using 1, 1- diphenyl-2- picrylhydrazyl and hydrogen peroxide
radical scavenging assays for ascorbic acid equivalents. Various concentrations of
methanolic extract of the sample (4.0mL) were mixed with 1.0mL of methanolic
solution containing DPPH radicals, resulting in the final concentration of DPPH being
0.1mM and ICs, value was calculated. From the results, the culture species P.vannamei
was recorded maximum inhibition 97.69% at 4000 pg /mL followed by P.monodon
(culture) 96.62% with 1Cs value at low concentration 2500 pg /mL. On comparing wild
Penaeus species, P. indicus shown the maximum inhibition of 92.68% at 4000 pg /mL
with 1Csp at 2000 pg /mL and Metapenaeus monoceros shown 92.56% at 4000 pg /mL,
ICso value 2500 pg /mL, respectively. Hence the study revealed that both wild and
cultured shrimps are rich in antioxidant property observed by DPPH radical scavenging
activity. Shrimp could be a unique source of the antioxidant and prevent the reduction
of oxidative stress.
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Introduction
Nutrition is defined as the science of
food and its relationship with health. It
is a basic human need and a prerequisite
for a healthy life. A proper diet is
essential from the very early stages of
life for growth, development and for a
state of overall well-being. Food
consumption, which largely depends on
production and distribution, determines
nutrition and health of the population
(Kamala et al., 2011). Apart from
supplying nutrients, food provides other
components (non-nutrient
phytochemicals), which have a positive
impact on health. According to
UNICEF data (October 2019), India is
home to 46.6 million stunted children, a
third of world’s total as per Global
Nutrition Report 2018. Nearly half of
all under-5 child mortality in India is an
attributable to under nutrition.
India has a long history of aquaculture
and fisheries practices to produce food
for human consumption, the earliest
descriptions of which can be traced to
the Kautilya’s Arthashastra (321-300
B.C.), one of the ancient books on
economics from the era of King
Someswara’s Manasoltara (1127 A.D.)
(Pallapothu, 2012; Babu et al., 2013;
Pankaj Birnale and Rathod, 2017).
Shrimp is one of the most delicious
sea foods and has a vital role in almost
every nation’s cultural cuisines.
Looking from nutritional perspective it
is predicted that shrimp has high protein
content, low saturated fatty acid
content, high source of vitamin B12,
potential source of omega 3 highly
unsaturated fatty acids (HUFA) and

enriched with wide range of
antioxidants like astaxanthine
(Dayal,J.S et al., 2013).

Antioxidants are compounds that
play a major role in tolerating oxidative
stress exerted over any cells (Gill and
Tuteja, 2010). Oxidative stress is
implied on cells by group of oxidation
moieties like Reactive oxygen species
(ROS). ROS and other free radicals
which contribute for higher oxidation
rate could lead to disastrous oxidative
damage to cellular and sub-cellular
components like proteins, lipids, lipo-
proteins, deoxy ribonucleic acids etc
(Singh et al., 2015).

Inadequate nutritious food
consumption, unintentionally  cause
various health issues such as cancer,
cardiac, cataract, premature aging,
Alzheimer's disease, arthritis and other
degenerative diseases (Kikuzaki et al.,
2002). Nutraceutical contents of
seafood and their potential benefits in
human nutrition and healthcare are
current commercial status. However
various studies and reviews revealed
that suitable amount of antioxidant in
any balance diet could overcome this
great impact rendered by free radicals
and ROS (Diplock,A.T et al., 1998;
Bose and Agrawal, 2007; Cynthia,A et
al., 2007; Bohn, 2019). Still
comparative studies related to the
antioxidant activity of the various
shrimp species belonging to different
habitat and cultivation sites is lagging.
Hence the present study focused on to
compare the antioxidant potential of
marine (wild catch) and cultured shrimp
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species belonging to different habitats
and cultivation sites using DPPH assay.

Materials and methods
Sample collection and processing
The Wild Shrimps species for the
present study were Penaeus monodon,
Penaeus semisulcatus, Penaeus indicus
, Metapenaeus monoceros each species
batch weight of 1 kg were freshly (wild
catch from fisherman) collected from
the landing centres of different sites,
southeast coast of India The cultured
shrimp species of Penaeus monodon,
Penaeus vannamei were collected from
the near aqua farms

The wild shrimp sample Penaeus
monodon was collected from the
Mandapam  region  (9°16'32.56"N,
79°7'25.03"E), Penaeus semisulcatus
and Penaeus indicus from the Tuticorin
region (8° 45' 50.9976" N, 78° 8
5.4024" E) and Metapenaeus
monoceros from Chennai region (13° 4'
2.7804" N, 80° 14' 15.4212" E). The
cultured shrimp samples were collected
from the aqua farm at Nagapattinam
(10°45'56.19"N, 79°50'32.6"E)
(P.monodon) and Pattukkottai
(10°25'24.89"N, 79°19'10.16"E)
(Penaeus vannamei). The collected
samples were taken to the laboratory as
per the sampling guidelines (Li, Y et
al., 2013). The shrimp samples were
washed thoroughly in running water
and then dissected to separate the fillet
parts. The studies of antioxidant activity
of the cultured and wild shrimp species
were determined from the fillet part of
the shrimps. The separated fillet parts

were dried in hot air oven at 30°C for 2
hours. The dried samples were
pulverized using standard pulverizer,
the powdered fillet samples were stored
in air tight container for further studies
and analysis.

Shrimp fillet antioxidant Extraction

The antioxidant pools of all the total six
shrimp samples of both wild (Penaeus
monodon,  Penaeus  semisulcatus,
Penaeus indicus, Metapenaeus
monoceros) and cultured (Penaeus
monodon, Penaeus vannamei) were
extracted from the fillets samples by
performing homogenization with 80%
methanol for 5 min. The crude extract
was centrifuged at 11200 g for 10 min
at 4 °C, and the supernatant was stored
in air tight brown bottles, the procedure
was repeated again with the solvent
until  the complete removal of
antioxidants pools. All the supernatants
obtained were pooled together and the
final mixture was filtered through a
membrane filter of pore size 0.25um.
To avoid oxidation of the moieties in
the bottle, pure N, gas was sparged into
the bottle and the extract was stored in -
21°C (x1°C) until the antioxidant
activity was determined.

Determination of antioxidant activity
(DPPH Assay)

The free radical scavenging activity of
the shrimp fillets of both wild (Penaeus
monodon,  Penaeus  semisulcatus,

Penaeus indicus, Metapenaeus
monoceros) and cultured (Penaeus
monodon, Penaeus vannamei)
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methanolic extracts were quantitatively
assessed using the DPPH radical
method adopted by spectrophotometry.
Extracts  that  exhibited  strong
antioxidant capacity using the DPPH
method proposed by (Anwar et al.,
2010).  Briefly 0.1mM solution of
DPPH in methanol was prepared and
0.1mL of this solution was added to
0.5mL of samples in various
concentrations. The mixtures were
incubated in dark for 30 minutes and
the absorbance was measured at 517nm.
The DPPH radical-scavenging activity
was calculated. The commercial known

antioxidant, ascorbic acid was used for
comparison or as a positive control
(Blois MS, 1958). The tests were
carried out in triplicate. The extract
concentration providing 50% inhibition
(I1C50) was calculated from the graph of
inhibition percentage plotted against
extract concentration (2, 4, 6, 8,
10pg/mL). 1Cso of Ascorbic acid is 5.8
Hg (Fig.1)

The percentage of DPPH decolorization
of the sample was calculated according
to the equation:

Percentage decolorization = [1-(ABS sampie/ ABS control] X 100

Chart Title

/ = Ascorbjc Acid

==

y=0.1741x - E.Olzs

R?=0.99 y

—+Linear {Ascorbig
Acid)

Figure 1: Standard curve.

Results

The shrimp fillets of both wild
(Penaeus monodon, Penaeus
semisulcatus, Penaeus indicus,

Metapenaeus monoceros) and cultured
(Penaeus monodon, Penaeus vannamei)
methanolic extracts. The scavenging

activity over free radicals was based on
analyzing the scavenging activity of 1,
1-diphenyl-2- picrylhydrazyl (DPPH), a
stable free radical.

The shrimp fillets of methanolic
extracts showed significant DPPH
scavenging activity compared with the
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standard ascorbic acid (ICsp 5.8
pg/mL). All results were displayed in
Figure 2. Concentration of the samples
ranges from (1000-4000ug). The
scavenging activity of the extracts
increased linearly with increasing
concentration. The antioxidant potential
of the sample extracts ranges from
15.00% at lower concentration to
maximum of 97.69% at higher
concentration. The wild catch shrimp
shows maximum scavenging activity of
92.68% in P. indicus collected at

Tuticorin coastal region followed by
92.56% recorded in M. monoceros
obtained from Chennai coastal region.
When compared the results, the
scavenging potential of the cultured and
the wild catch shrimps, P.vannamei
(culture) recorded the maximum
percentage of inhibition 97.69% at 4000
pg /mL higher concentration followed
by P.monodon (culture) showed
96.62% with 1Csq value 2500 pg /mL.
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Figure 2: DPPH radical scavenging assay — Shrimp fillets. (*Cultured)

Discussion

The shrimp fillets of both wild
(Penaeus monodon, Penaeus
semisulcatus, Penaeus indicus,

Metapenaeus monoceros) and cultured
(Penaeus monodon, Penaeus vannamei)
of the above mentioned shrimp sample
species were collected from different
locations (Li et al., 2013).

Anwar et al. (2010) recommended to
using methanolic extraction procedure
to extract the antioxidant molecules
from tissue samples, since it would give
the better yield. DPPH is a notable

stable free radical when it is in
methanolic solutions (Benmehdi et al.,
2017).

Methanolic extracts of all Shrimp fillets
both cultured and wild catch are
allowed to react with the stable radical,
DPPH, in methanol solution. The
reduction capability of DPPH radicals is
determined by the decrease in its
absorbance at 517 nm, induced by an
antioxidant (AH) after 30 min, as
follows:

DPPH* + AH — DPPH-H + A*
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The concentration of antioxidant
needed to decrease the initial DPPH
concentration by 50% (IC50) is a
parameter widely used to measure the
antioxidant activity (Sanchez-Moreno et
al., 1998). A lower ICsy value
corresponds with a higher antioxidant
power. The effect of antioxidants on
DPPH radical scavenging is thought to
be due to their hydrogen-donating
ability. DPPH is a stable free radical
and accepts an electron or hydrogen
radical to become a stable diamagnetic
molecule (Soares et al., 1997).

Comparative studies related to the
antioxidant activity of the various
shrimp species belonging to different
habitat and cultivation sites is lagging.
2, 2 — Diphenyl — 1- picryl hydrazyl
(DPPH) is used in radical scavenging
measuring method as described (Yen
and Duh, 1994).

Protein hydrolysates prepared by
hydrolysis of shrimp waste (Penaeus
monodon and Penaeus indicus) shows
the DPPH scavenging activities which
increased linearly with increasing
concentration of protein hydrolysate
upto 5 mg/mL. (Dey et al., 2014) study
supports our findings Penaeus monodon
(cutured) and Penaeus indicus (wild)
with maximum inhibition activity.
Carotenoid rich seafood has now
become one of the important criteria in
determining the quality of the product
to be exported. Astaxanthin (3,3’--
dihydroxy-p, p-carotene-4,4’- dione)
being an important category of
carotenoid  which are red-orange
pigment (Miao,F et al., 2006) present in

shrimps  fillets  (Ushakumari and
Ramanujan, 2013; Mondal et al.,
2015). Astaxanthin helps in scavenging
the singlet oxygen (*O,) and the peroxyl
radicals (H,O,;) from the system
compared to other antioxidants like B-
carotene, canthaxanthin, zeaxanthin and
Vitamins C and E (Suh et al., 2006).
The potential of shrimp carotenoid
extract as a natural antioxidant for
possible use in food and biomedical
applications  (Sowmya, R. and
Sachindra. N, 2012).

Shrimp astaxanthin would be a
promising dietary supplement for skin
health applications (Chintong et al.,
2019). Shabna et al. (2015) reported
that antioxidant potential of chitin and
chitosan isolated from cultured Penaeus
monodon maximum inhibitory activity
at 89.56% inhibition in 1000 pg/mL.
The ethyl acetate extract of P. vannamei
shells possess good scavenging activity
and significant inhibitory effect with
IC50 value 15.03 pug/mL (Muniyappan
etal., 2019).

The present study reveals both
cultured and wild catch shrimps shows
significant inhibitory activity against
the free radical DPPH. Only slight
variations recorded in percentage of
inhibition the P.vannamei (cultured)
shows 97% the maximum inhibition
followed by P.monodon (cultured)
96%. The 1C50 value of wild shrimp, P.
indicus, P. monodon and Metapenaeus
monoceros and the maximum inhibition
was 92.68% and 91.75%. The wild
shrimps show the 1Cs value at lowest
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concentration (2000pug/mL) and leading
in the antioxidant activity.

In 2019 overall exports of shrimps
were valued as US$19.1 billion based
on the report of Central Intelligence
Agency, The World Fact book Field
Listing: Exports — Commodities (May
2020), In addition to export market,
farmed shrimps are also being sold in
domestic markets and reaches the
revenue as US$1.64 billion. As per
India, MPEDA data (2018 — 2019), was
around 13,92,559 metric ton of shrimp
were exported from India to all over the
world and estimated with a net value of
6728.50 (US$ Million). In 2019, shrimp
exports generated revenues of (U.S.) $5
billion (Ministry of Commerce and
Industry, Government of India).

The quality of the shrimp depends
on the niche it grows and physical
parameters, feed and medicines. Hence
further research needed to provoke the
quality assurance.

Conclusion

According to the present study, shrimp
fillets have noticeable effect on the
scavenging of free radical. This study
reveals that both wild and cultured
shrimps are rich in antioxidant property
observed by DPPH radical scavenging
activity. Shrimp could be a unique
source of the antioxidant and prevent
the reduction of oxidative stress.
Shrimp sea foods almost embedded all
nutrition  which is a superfood
supplement for malnutrition.

References

Anwar et al, 2010. Antioxidant
activity of 100% and 80% methanol
extracts from barley seeds (Hordeum
vulgare L.): stabilization  of
sunflower oil. Grasas Y Aceites,
61(3), July-September, 237-243,
2010, ISSN: 0017-3495, DOI:
10.3989/gya.087409

Babu, P.M., Sanka, P.G.
and Sreenivasulu, P.V., 2013. Impa
cts of aquaculture on water resources
utilization and land resources of
Krishna district using with Remote
Sensing and GIS techniques.
International Journal of Engineering
Technologies, 4(7), 3201-3206.

Benmehdi, H., et al., 2013. Free radical
scavenging activity, Kinetic
behaviour  and phytochemical
constituents of Aristolochia
clematitis L. roots. Arabian Journal
of Chemistry, Vol.10, Sup.1, Pages
S1402-S1408,2017.
http://dx.doi.org/10.1016/j.arabjc.20
13.04.015

Blois M.S., 1958.  Antioxidant
determinations by the use of a stable
free radical. Nature, 181, 1199-1200.
http://dx.doi.org/10.1038/1811199a0

Bohn, T., 2019. Carotenoids and
markers of oxidative stress in human
observational studies and
intervention trials: Implications for
chronic diseases. Antioxidants, 8(6),
pp. 1-44. Doi:
10.3390/antiox8060179.

Bose, K.S.C. and Agrawal, B.K,,
2007. Effect of lycopene from
tomatoes (cooked) on plasma
antioxidant enzymes, lipid


https://www.cia.gov/library/publications/the-world-factbook/fields/2049.html
https://www.cia.gov/library/publications/the-world-factbook/fields/2049.html
http://dx.doi.org/10.1038/1811199a0
http://dx.doi.org/10.18331/SFS2021.7.2.17
http://sifisheriessciences.com/article-1-211-en.html

[ Downloaded from sifisheriessciences.com on 2023-01-15 ]

[ DOI: 10.18331/SFS2021.7.2.17 ]

206 Rajesh et al., Comparative studies on antioxidant properties of wild and...

peroxidation rate and lipid profile in
grade-1 hypertension. Annals of
Nutrition and Metabolism, 51(5), pp.
477-481. Doi: 10.1159/000111170.

Chintong, S., Phatvej, W., Rerk-Am,
U., Waiprib, Y., and Klaypradit,
W., 2019. In Vitro Antioxidant,
Antityrosinase, and  Cytotoxic
Activities of Astaxanthin from
Shrimp Waste. Antioxidants, 8, 128.

Cynthia, A., Thomson, Nicole R.,
Stendell-Hollis, Cheryl L. Rock,
Ellen C. Cussler, S. and W. Flatt,
and J.P.P., 2007. Plasma and
Dietary Carotenoids Are Associated
with Reduced Oxidative Stress in
Women Previously Treated for
Breast Cancer. Cancer
Epidemiology, Biomarkers &
Prevention, 16(10), pp. 1-7. Doi:
10.1161/CIRCULATIONAHA.110.
956839.

J. Syama Dayal, A.G. Ponniah,
H.Imran Khan, 2013. Shrimps - a
nutritional  perspective.  Current
Science, 104(11), pp. 1487-1491.

Dey, S.S. and Dora, K.C. 2014.
Antioxidative activity of protein
hydrolysate produced by alcalase
hydrolysis from shrimp waste
(Penaeus monodon and Penaeus
indicus). Journal of food science and
technology, 51(3), 449-457.
https://doi.org/10.1007/s13197-011-
0512-z

Diplock AT, Charleux JL, Crozier-
Willi G, Kok FJ, Rice-Evans C,
Roberfroid M, Stahl W, Vifia-Ribes
J.  Functional food science and
defence against reactive oxidative

species. Br J Nutr. 1998 Aug; 80

Suppl 1:S77-112. doi:
10.1079/bjn19980106. PMID:
9849355.

Gill, S.S. and Tuteja, N., 2010.
Reactive oxygen species and
antioxidant machinery in abiotic
stress tolerance in crop plants. Plant
Physiology and  Biochemistry.
Elsevier Masson SAS, 48(12), pp.
909-930. Doi:
10.1016/j.plaphy.2010.08.016.

India Shrimp  Seafood Trade
Intelligence Portal (2020).
Available at: https://seafood-
tip.com/sourcing-
intelligence/countries/india/shrimp/
(Accessed: 10 March 2020).

Kamala et al., 2011. Indian Council for
Medical Research. Dietary
Guidelines for Indians—A Manual.
2nd Edition, National Institute of
Nutrition, Hyderabad, India, 89.

Kikuzaki, H., Hisamoto, M., Hirose,
K., Akiyama, K. and Taniguchi,
H., 2002. Antioxidant properties of
ferulic acid and its related
compounds. Journal of
Agricultural and Food  Chemistry,
50, 2161-2168.

Li Y, Liu S, Cline D, Chen S, Wang Y,
Bell LN. Chemical treatments for
reducing the yellow discoloration of
channel catfish (Ictalurus punctatus)
fillets. J Food Sci. 2013 Oct;
78(10):5S1609-S1613. doi:
10.1111/1750-3841.12255. Epub
2013 Sep 11. PMID: 24025113.

Miao F, Lu D, Li Y, Zeng M.
Characterization  of  astaxanthin


https://doi.org/10.1007/s13197-011-0512-z
https://doi.org/10.1007/s13197-011-0512-z
http://dx.doi.org/10.18331/SFS2021.7.2.17
http://sifisheriessciences.com/article-1-211-en.html

[ Downloaded from sifisheriessciences.com on 2023-01-15 ]

[ DOI: 10.18331/SFS2021.7.2.17 ]

Journal of Survey in Fisheries Sciences 7(2) 2021 207

esters in Haematococcus pluvialis by
liquid chromatography-atmospheric
pressure chemical ionization mass
spectrometry. Anal Biochem. 2006
May 15; 352(2):176-81. doi:
10.1016/j.ab.2006.03.006. Epub
2006 Mar 23. PMID: 16597431.

Mondal, K., Bhattacharyya, S.B. and

Mitra, A., 2015.  Seaweed
Incorporated Diet Improves
Astaxanthin  Content of Shrimp
Muscle Tissue. J Marine Sci Res
Dev, 5,161. Do0i:10.4172/2155-
9910.1000161.

Muniyappan, J., Varadharajan, V.

and Namadevan, P., 20109.
Biochemical screening and
determination of bioactive
components of commercially
cultured pacific white  shrimp
Penaeus vannamei. Pharmacognosy
Research, 11, pp.140-6.

Pallapothu, M.K., 2012. Aquaculture

industry  analysis and  market
attractiveness of fish vaccines in
India. (Unpublished EMBA
Signature Project Report). University
of Prince Edward Island, Canada.
Retrieved from
http://wwwe.islandscholar.ca/downloa
d_ds/ir:4141/PDF

Pankaj Birnale, J.L. Rathod, 2017.

Impact of shrimp aquaculture on the
finfish diversity along the estuary of
River Kali, West coast of India.
International Journal of Engineering
Development and Research (IJEDR),
5, 3, pp.616-621. ISSN: 2321-9939.
Availabl at
‘http://lwww.ijedr.org/papers/IJEDR1

703091.pdf

Sanchez-Moreno, C., Larrauri, J.A.

and Saura-Calixto, F., 1998. A
procedure to measure the antiradical
efficiency of polyphenols. Journal of
Agricultural and Food  Chemistry,
47, 425-431.

Shabna Roupal Morais D.Manasa,

Divyasree Medikonda, Dr K.Chitra,
2015. Isolation Characterisation and
Evaluation of Antioxidant and In-
Vitro Anticancer activity f Chitin
and Chitosan from carapace of
cultured Penaeus monodon species.
World Journal of Pharmaceutical
Research, 4, 5, 986-993. ISSN:
2277 7105.

Singh, R., Devi, S. and Gollen, R.,

2015. Role of free radical in
atherosclerosis, diabetes and
dyslipidaemia: Larger-than-life.
Diabetes/Metabolism Research and
Reviews, 31(2), pp. 113-126. Doi:
10.1002/dmrr.2558.

Soares, J.R., Dins, T.C.P., Cunha,

AP. and Almeida, L.M., 1997.
Antioxidant activity of some extracts
of Thymus zygis. Free Radical
Research, 26, 469 P.

Sowmya, R. and Sachindra, N., 2012.

Evaluation of antioxidant activity of
carotenoid extract from shrimp
processing byproducts by in vitro
assays and in membrane model
system. Food Chemistry, 134(1),
308-314.

Suh, LS., Joo, H.N. and Lee, C.G,,

2006. A novel double-layered
photobioreactor for simultaneous
Haematococcus pluvialis cell growth


https://www.ijedr.org/papers/IJEDR1703091.pdf
https://www.ijedr.org/papers/IJEDR1703091.pdf
https://www.sciencedirect.com/science/article/pii/S187853520900046X#bbib70
http://dx.doi.org/10.18331/SFS2021.7.2.17
http://sifisheriessciences.com/article-1-211-en.html

208 Rajesh et al., Comparative studies on antioxidant properties of wild and...

[ Downloaded from sifisheriessciences.com on 2023-01-15 ]

[ DOI: 10.18331/SFS2021.7.2.17 ]

and  astaxanthin  accumulation.
Journal of Biotechnology, 125(4),
pp. 540-546. Doi:
10.1016/j.jbiotec.2006.03.027.

Ushakumari, U.N. and Ramanujan,
R., 2013. Isolation of astaxanthin
from shrimp metapenaeus dobsoni
and study of its pharmacological
activity. Journal of Current
Chemical and  Pharmaceutical
Sciences, 3(1), 60-63.

Yen, G.C. and Duh, P.D., 1994,
Scavenging Effect of Methanolic
Extracts of Peanut Hulls on Free-
Radical and Active-Oxygen Species.
Journal of Agricultural and Food
Chemistry, 42, 629-632.


http://dx.doi.org/10.18331/SFS2021.7.2.17
http://sifisheriessciences.com/article-1-211-en.html
http://www.tcpdf.org

