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a b s t r a c t

Moringa is a tropical plant well known in Asia and Africa. Many local medicines used the various Moringa
extracts to cure various diseases or to provide nutrients. Some parts of the plant are also use as co-
agulants to clean water and for their biomedical properties. The regional development of developing
countries is often linked to their natural resources and applied research and technology information are
two main points to explore before decision making. For these reasons we present a comparison between
data coming from an academic research using different sources and patent information using the
worldpatent database from EPO.

© 2016 Elsevier Ltd. All rights reserved.
1. Introduction

Moringa Oleifera, is often considered as one of the best plants to
struggle against malnutrition. But, if most parts of the tree are
edible, some of them may also be used as a source of pharmaceu-
tical chemicals, as cosmetic additives as well as agent to purify
water. “The Multipurpose trees [1] are deliberately grown and
managed for more than one output. They may supply food in the
form of fruit, nuts, or leaves that can be used as vegetable; while at
the same time supplying firewood, add nitrogen to the soil, or
supply some other combination of multiple outputs. “Multipurpose
tree” is a term common to agroforestry, particularly when speaking
of tropical agroforestry where the tree owner is a subsistence
farmer.”

Today various non-profit associations develop projects in Africa
and Asia to provide out of various parts of the Moringa, oil, nutrient
powder, antibacterial products, coagulants for water purification.
Some of these projects have been submitted to the World Bank,
other such as Moringa plantations are developed in Morocco for
instance to struggle against the desertification. On a scientific point
of view, scientific papers dealing with various aspects of the
kykister@voila.fr (J. Kister).
Moringa's properties have been published and this indicates that an
important concern exist about the use of this plant. Moreover the
development of the “green chemistry and green chemical” prompt
for the search for new bio sourced chemical [2].

All these reasons prompt us to realize a study of the R&D on
Moringa using the patent information on one hand and on the
other hand Medline data for the scientific research upstream.

2. Material and methods

In bibliometrics, we proceed in awaywhich is different from the
classical documentation where the goal is to obtain a very precise
answer, fitting exactly with the subject and with the minimum of
noise. What we are looking from is the knowledge of the scientific
and technical environment of a subject. This means that we pro-
ceedwith a large and general query first, retrieve the data, and after
proceed to the statistical analysis. This method very handy, allows
rapidly to bubble up themain orientations developed in research or
development. This is the reason why we applied it, to science (WoS
and Google Scholar) and to the patents through the EPO European
Patent Office database (Espacenet).

2.1. Web of Science

The search is done between 2010 and 2015 using the word
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“Moringa” in the title of the articles. 552 references are selected.
We use first the analysis capacity of the Web of Science to have an
overview of the subject, andwe download 500 references out of the
Patent retrieve from the description field only

Titre Français: Proc�ed�e De Production D'�emulsions Eau Dans Huile A�er�ees Et �EMulsions A�er�ees
Deutsch Titel: Verfahren Zur Herstellung Von Belüfteten Wasser-in-€ol-emulsionen Und Belüfteten Emulsionen
Patent Number: EP2833729B1

Bibliographic description

Titre Français: Intervention Di�et�etique Avec Apport Calorique Quotidien R�eduit
Patent Number:WO2015184401A1
552 (500 is the up most value accepted by Medline) for an analysis
with Matheo Analyzer software [3].

2.2. Medline

The provider of the database is PubMed j4], which offers the
possibility to query the Medline database and to upload the result
in a text format suitable for a bibliometric analysis.

The query was “Moringa” in titles (to provide the best relevant
bibliographic notices), the date of the query was July December
17th, 2015. The answer was 267 references which were down-
loaded according the facility offers by PubMed and the date interval
from 2010 to 2015.

2.3. PoP publish or perish

PoP software is one of the best way to download references from
Google Scholar and to sort them by dates, or relevance (citation
numbers from Google Scholar). This also provides a view different
from the WoS since the coverage of Google Scholar is different. The
term “Moringa” is used to search Google Scholar via PoP [5].

2.4. Patent

The provider of the worldpatent database is the EPO (European
Patent Office). The query of the database is done with the word
“Moringa” in the titles or in the abstracts. 356 patents are selected
gathered in 171 families. The query was made in December 17th,

2015. The date interval was from 2010 to 2015.
As far as the patents are concerned we have various tools enable

to retrieve the patents with the Moringa in titles and abstracts, or
for the PCT and European patents from the titles, titles and ab-
stracts, claims or descriptions [6]. We used the priority date to
determine the date interval, since according S. Hinze and U.
Schmoch [7] “Nevertheless we prefer the priority date as the
reference owing to its close link with the finalization of the in-
vention and thus the R&D”. It is obvious that using the claims and
the descriptions will bring a lot more patents than to use titles and
abstracts. But, a close examination of the patents which do not
contain the word Moringa in titles and abstracts, but only in claims
or descriptions or both underlines the fact that these patents are
not concerned with major applications of Moringa uses or trans-
formations. Most of the time Moringa leaves, seed, oil, are used as
food additives, situation which is well known and do not provide
very inventive applications. The same situation occurs when a
patent deals with all types of vegetable or edible oil for instance. If
the user wants also to explore the patents with only Moringa in
claims or descriptions but not in the title or abstracts this can be
done easily with PCT and EP patents. For US patents this can be
done using Google Scholar for instance where the search is done on
the full text of the patent (but in this case the difference between
title-abstract and claims e description cannot be done automati-
cally or by using the full text access to the US Patent database [8].
This is why we remain only to the use of Moringa in titles and
abstracts. The two following patents give an example:
Abstract

The present invention relates to a method for the production of
aerated water-in-oil emulsions containing sucrose fatty acid esters.
The invention further relates to aerated water-in-oil emulsions
containing sucrose fatty acid esters, and to use of the composition
for shallow flying and baking of food products. The method com-
prises a step wherein an oil is mixed with sucrose fatty acid ester,
followed by aeration of this mixture. The obtained foamed oil is
mixed with a water-in-oil emulsion. (From US2015327565 A1).

Extract of the description

(040) Fats include: plant oils (for example: allanblackia oil,
apricot kernel oil, arachis oil, arnica oil, argan oil, avocado oil,
babassu oil, baobab oil, black seed oil, blackberry seed oil, black-
currant seed oil, blueberry seed oil, borage oil, calendula oil, cam-
elina oil, … …. macadamia oil, maize oil, mango butter,
meadowfoam oil, melon seed oil, moringa oil, mowrah butter,
mustard seed oil, olive oil, orange seed oil, palm oil, palm kernel oil,
papaya seed oil, passion seed oil, peach kernel oil, plum oil, … ….
animal oils (for example: butter or conjugated linoleic acid, lard or
tallow); or any mixture or fraction thereof.

The claims do not contain the termMoringa. The abstract as well
as the tittle do not contain the term Moringa.

Patent retrieve from the claim field only
Abstract

The invention relates to various compositions for controlling
body weight and/or for promoting weight loss. Examples of these
compositions include but are not limited to Formula I, Formula I-
vegan, Formula II, and Formula III. The invention also relates to
methods of using these compositions and kits including these
compositions to control body weight and/or promote weight loss.

The abstract as well as the tittle do not contain the term
Moringa.

Claims

1. A composition (Formula I), comprising one or more of: Whey
Protein; Cocoa Powder; Pea Protein; Fructose; Natural Flavors;



Table 1
Number of authors per articles.

Web of science Medline Google scholar (PoP)

Nb authors Nb papers Nb authors Nb papers Nb authors Nb papers

1 23 1 13 1 128
2 57 2 47 2 161
3 96 3 64 3 247
4 87 4 60 4 283
5 96 5 52 5 164
6 75 6 28 6 17
7 31 7 21
8 14 8 10
9 14 9 11
10 4 10 6
11 5 11 0
12 3 12 1
13 2
15 1
16 1
18 1

Table 3
Different fields of application.

Web of science Categories Records % of 552

Pharmacology pharmacy 71 12.862
Food science technology 67 12.138
Plant sciences 50 9.058
Chemistry medicinal 43 7.790
Engineering chemical 42 7.609
Biochemistry molecular biology 35 6.341
Agronomy 35 6.341
Environmental sciences 34 6.159
Biotechnology applied microbiology 34 6.159
Water resources 31 5.616
Agricultural engineering 29 5.254
Agriculture multidisciplinary 27 4.891
Biology 26 4.710
Agriculture dairy animal science 26 4.710
Chemistry multidisciplinary 23 4.167
Integrative complementary medicine 19 3.442
Nutrition dietetics 18 3.261
Energy fuels 18 3.261
Toxicology 17 3.080
Chemistry applied 17 3.080
Veterinary sciences 16 2.899
Engineering environmental 16 2.899
Chemistry analytical 13 2.355
Cell biology 12 2.174
Multidisciplinary sciences 11 1.993
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Vitamin and Mineral Premix … ….Chlorella Powder; Spirulina;
Acerola Berry Powder; Camu Camu Extract; Pomegranate Juice
Powder; Sacha Inchi Powder; Astragalus Root Powder; Bilberry
Fruit Powder; Blueberry Fruit Powder; Lycium/Goji; … ……. Rose
Hips Powder; Schisandra Berry Powder; Cinnamon Powder; Ginko
Biloba Leaf Powder; Moringa Leaf Powder; and Mixed Tocopherols.

2. The composition of claim 1, comprising one or more of: about
22e27%, 20e29%, 17e32%, or about 25% Whey Protein; about
17e21%, 15e23%, 12e26%, or about 19% Cocoa Powder; about
13e16%, … … Ginko Biloba Leaf Powder; about 0.046e0.056%,
0.044e0.058%, 0.041e0.061%, or about 0.051% Moringa Leaf Pow-
der; and about 0.075e0.092%, 0.073e0.094%, 0.070e0.097
…….Maca Root Powder; Flaxseed; Xanthan Gum; Acerola Powder;
Spirulina; Chorella; Camu-Camu Powder; Pomegranate Powder;
Astragalus Root Powder; Bilberry Fruit Powder; Blueberry Fruit
Powder; Lycium/Goji Berry Powder; Salt, Himalayan Pink; Moringa
Leaf Powder; Pea Fiber; Quinoa Powder; Acai Powder; Methyl-
sulfonylmethane; Spinach Powder; Natural Sweeteners;
Table 2
Web of Science categories.

Organizations Records % of 552

Univ Agr Faisalabad 21 3.804
Univ Putra Malaysia 19 3.442
Univ FED Pernambuco 17 3.080
Univ Estadual Maringa 14 2.536
Mahidol Univ 14 2.536
Univ Ft Hare 12 2.174
Univ Fed Uberlandia 11 1.993
Univ Fed Ceara 10 1.812
Hawassa univ 9 1.630
Univ Addis Ababa 8 1.449
Univ Malaya 7 1.268
Univ Ibadan 7 1.268
Univ Estadual Campinas 7 1.268
CSIR 7 1.268
Chulalongkorn Univ 7 1.268
Bahauddin Zakariya Univ 7 1.268
Univ Witwatersrand 6 1.087
Univ Vet Anim Sci 6 1.087
Univ Pretoria 6 1.087
Rutgers State Univ 6 1.087
King Saud Univ 6 1.087
Khon Kaen univ 6 1.087
Cairo Univ 6 1.087
Uppsala Univ 5 0.906
Univ Limpopo 5 0.906
Ashwagandha Root Powder; Cordyceps Powder; Enzyme Blend;
Maitake Powder; … ….and Ginko Biloba Leaf Powder Berry Pow-
der; about 0.42e0.51%, 0.40e0.53%, 0.37e0.56%, or about 0.47%
Salt, Himalayan Pink; about 0.42e0.51%, 0.40e0.53%, 0.37e0.56%,
or about 0.47% Moringa Leaf Powder; about 0.35e0.42%,
0.33e0.44%, 0.30e0.47%, or about 0.38% Pea Fiber; about
0.33e0.41%, 0.31e0.43%, 0.28e0.46%, or about 0.37% … …

These two patents are not relevant, since they do not deal with
transformation or direct use or special applications of Moringa.

In fact, most of the patents, if Moringa is present only in the
claims or descriptions deal only with the development of various
Table 4
Different countries present.

Countries Records % of 552

India 112 20.290
Brazil 81 14.674
USA 48 8.696
South Africa 40 7.246
Pakistan 36 6.522
Nigeria 33 5.978
Malaysia 33 5.978
Thailand 30 5.435
Egypt 25 4.529
Germany 19 3.442
Saudi Arabia 16 2.899
Ethiopia 16 2.899
Mexico 15 2.717
Sweden 12 2.174
Spain 12 2.174
Portugal 9 1.630
South Korea 8 1.449
Philippines 8 1.449
Peoples R China 8 1.449
Iran 8 1.449
France 7 1.268
Australia 7 1.268
Taiwan 6 1.087
Sudan 6 1.087
Japan 6 1.087



Table 5
Main organizations.

Organizations Records % of 552

Ahmadu Bello Univ 2 0.362
Al Baha Univ 2 0.362
All India inst med sci 3 0.543
Anna Univ 2 0.362
Appalachian State Univ 2 0.362
Avinashilingam Univ 3 0.543
Bahauddin Zakariya Univ 7 1.268
Bahauddin Zakariya Univ Multan 2 0.362
Banaras Hindu Univ 3 0.543
Beni Suef Univ 2 0.362
Bhabha Atom Res CTR 4 0.725
Bharathiar Univ 2 0.362
Bharathidasan Univ 2 0.362
Bharati Vidyapeeth Coll Pharm 3 0.543
Cairo Univ 6 1.087
Canakkale Onsekiz Mart Univ 3 0.543
CENT Food Technol RES Inst 5 0.906
CENT Inst Med Aromat plants 2 0.362
CENT Inst Res Buffaloes 2 0.362
Chulalongkorn Univ 7 1.268
Cochin Univ Sci Technol 2 0.362
Commiss Biotechnol Genet Engn 2 0.362
Covenant Univ 3 0.543
CSIR 7 1.268
CSIR CENT Food Technol Res Inst 3 0.543

Table 6
Main authors.

Authors Frq.

Paiva, PMG 17
Coelho, LCBB 17
Basra, SMA 14
Napoleao, TH 12
Bergamasco, R 11
Muchenje, V 11
Vieira, AMS 8
Nouman, W 8
Masika, PJ 8
Fakurazi, S 7
Vongsak, B 7
Gritsanapan, W 7
Saini, RK 7
Shetty, NP 7
Giridhar, P 7
Arulselvan, P 6
du Toit, ES 6
Coelho, NMM 6

Fig. 1. Main journals.
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products mainly food, where small amounts of Moringa leaves or
oil or seeds or seed powder are added among many other in-
gredients. This is well known and most of the time does not
concern the core inventive aspect of the patents.
2.5. Import

The downloaded files from the WoS and Medline are imported
into Matheo Analyzer [4] for further analysis. Matheo Analyzer is a
software which performs bibliometric analysis on all the informa-
tion fields of the Medline references including the mesh terms. The
data in each fieldsmay be selected, formatted, combined etc. to give
rise to lists, matrix, networks.

For Pop the downloading is done directly by the software itself.
The downloaded file from the worldpatent database is auto-

matically integrated in Matheo Patent [4] [5]. All the patent infor-
mation include in a patent notice, which can be combined to give
rise to lists, matrix, networks, specific groups of data can be
selected and analyzed and combined if necessary.
2.6. General remark

All the studies done with different information sources show
that the number of papers or patents published each year is
increasing. This indicates an important concern for the Moringa
applications and products.

Another remark is that the number of authors per article varied
widely from one data base to the other (the Patents are not con-
cerned here). The data are indicated in the following figure (see
Table 1).
3. Analysis of the WoS data

The analysis is done in two ways, one using the analytic feature
provided by the WoS. The other by downloading the data from the
WoS (no more than 500 references) and analyzing them with
Matheo Analyzer, a bibliometric software.



Fig. 2. Benchmarking of the various authors (in part).

Table 7
Main authors.

Authors Frq.

Coelho, Luana Cassandra Breitenbach Barroso 7
Paiva, Patricia Maria Guedes 7
Arulselvan, Palanisamy 6
Fakurazi, Sharida 6
Paiva, Patricia M G 6
Coelho, Luana C B B 6
Napoleao, Thiago Henrique 6
Asghari, Gholamreza 5
Vongsak, Boonyadist 4
Gritsanapan, Wandee 4
Oliveira, Jose T A 4
Pereira, Mirella L 4
Grangeiro, Thalles B 4
Vasconcelos, Ilka M 4
Kwaambwa, Habauka M 4
Navarro, Daniela Maria do Amaral Ferraz 4
Karthivashan, Govindarajan 3
Asghari, G 3
Santos, Andrea F S 3
Napoleao, Thiago H 3
Batista, Adelina B 3
Rennie, Adrian R 3
Wattanathorn, Jintanaporn 3
Muchimapura, Supaporn 3
Mewis, Inga 3
Waterman, Carrie 3
Rojas-Silva, Patricio 3
Raskin, Ilya 3
Sharma, Veena 3
Paliwal, Ritu 3
Santos, Nataly Diniz de Lima 3
Pontual, Emmanuel Viana 3
Muchenje, V 3
Masika, P J 3
Dey, Sanjit 3
Alves, Vanessa N 3
Tuntipopipat, Siriporn 3
Sreelatha, S 3
Padma, P R 3

Table 8
List of the main journals.

Journals Frq.

J Food Sci Technol 8
Indian J Exp Biol 7
Trop Anim Health Prod 7
Environ Technol 6
Asian Pac J Cancer Prev 6
PLoS One 6
Food Chem 6
J Ethnopharmacol 6
BMC Complement Altern Med 5
Water Sci Technol 5
Asian Pac J Trop Biomed 5
J Basic Clin Physiol Pharmacol 4
Biomed Res Int 4
Pak J Pharm Sci 4
Molecules 4
Asian Pac J Trop Med 3
Res Pharm Sci 3
Int J Mol Sci 3
Food Chem Toxicol 3
Adv Biomed Res 3
Pharm Biol 3
Langmuir 3
Parasitol Res 3
J Food Sci 3
Zhong Xi Yi Jie He Xue Bao 3
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3.1. Analysis according the WoS facilities

All the data are provided in the following tables (See
Tables 2e5).

Table 2 Main Institutions present.
3.2. Bibliometric analysis

The analysis has been done to complete the above data (see
Table 6, Fig. 1).

From the downloaded data, Matheo Analyzer constructs a local
database. This database can be searched offline to determine
various “strategic groups of interest” according the needs of the
user(s). The following figure shows a “benchmarking” of the au-
thors according these various groups (see Fig. 2).

4. Analysis of the medline data

4.1. The search

All the different results and analysis are presented in the
following figures and Figures (see Tables 7e9).

As we did with the WoS, we selected from the local database



Table 9
Main countries.

Countries Frq.

India 55
Brazil 33
Nigeria 20
Thailand 17
United States 14
Malaysia 13
South Africa 11
Iran 10
Egypt 10
Germany 7
Pakistan 7
Ethiopia 6
Canada 6
Sweden 4
Italy 3
Portugal 3
China 3
Botswana 3
Netherlands 3
Singapore 3

Fig. 3. Main strategic gr

Fig. 4. Main Strategic g
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(from the downloaded Medline data), “strategic groups” according
the needs of the user(s). These groups can be correlated with
countries, years, etc. Medical subject headings may also be used to
build such a groups [9] (see Figs. 3 and 4).
5. Analysis of Google Scholar data with PoP

The following figure indicates the table obtained from PoP. The
other figures will show the same results sorted differently. The
figures indicated do not show all the results, since Google permits
only to download 1000 references (Figs 5 and 6).

The data can also be sorter by alphabetical order (first author),
or by journals of publication (see Fig. 7).

Let us note the important number of African Journals: Afr J
Biotechnol, Afr J Microbiol research, Afr Journal of Pharmacy
Pharmacology, Afr J of Plant Sciences, Afr J of Food Sciences, Afr J of
Plan, Afr J of Traditional Medline.
oups and countries.

roups and authors.



Fig. 5. Results obtained from PoP. Search Moringa database Google Scholar.

Fig. 6. Results obtained from PoP. Data sorted by decreasing publication years.
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6. Analysis of data from the worldpatent database

The Chinese patents [11] which were almost none before 2012
increase dramatically during the last three years. See the following
figure. This is a good indication of the strategy develop in China
about the uses of Moringa. Since no Chine patents are extended as



Fig. 7. Authors and journals of publication.
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WO or EP patents It seems that China close the door to the exten-
sion of foreign patents by protecting widely its domestic market
(see Tables 10e15 and Figs. 8e10).

7. Comparisons

The comparison between the three first academic sources of
data, indicates that almost none of the universities and authors
present in the academic databases are present in the worldpatent
database.

May be some authors and their institutions could be present in
their relevant national database, but a test with the Brazilian
database was not positive.

The numbers of scientific articles dealing with various aspects of
water cleaning as well as metals and heavy metal adsorption are
very large but this is not the same way for patents. The theme is
there, but the number of patents involved is small. This indicated in
the following table. This difference is due to the fact that an
invention to be protectedmust be necessary newand not published
elsewhere. Then another question to ask is if it is worthwhile to
spend so much time in academic research on already know areas
(see Table 16).

Patent information is also is of course most oriented to appli-
cation, and many patents deal with “processing”, “manufacture of”,
“production of”, but the subject is finely described and this is very
interesting in the field of academic research valorization. This “hot
topic” is interesting to create a virtuous cycle: the state money
finance the universities and research centers, where knowledge is
created. Then this knowledge can be transformed in products and
services to “make money”, which can be for part of it re-invested in
research.

Let us note also that in the domain “extract” the Chinese patents
are important as well as the US and KR patents. This may indicated
for academic researchers that this topic is of interest and that
niches or news orientations could be found different from the
techniques protected described in the above patents. This example



Table 10
The main inventors.

Inventors Freq.

Liu Lei 8
Hu Sheng 7
Li Feng 5
Tang Guoping 5
Zhao Shengfu 5
Poppe ElisAbeth (DE) 4
Empty Field 4
Flores Eva N (PH) 4
Liu Xiangyi 4
Liu Jianxiang 4
Gao Zheng 4
Yang Shuyun 4
Gu Wenhong 4
Kleen Astrid (DE) 3
Ma Zhigang 3
Qiongfen Duan 3
Liyi MA 3
Youqiong Wang 3
Zhongquan Zhang 3
Liu Xi 3
Rao Guohua 3
Zhao Ruifeng 3
Liu Xuesong 3
Liu Fuli 3
Ding Hui 3
Du Wei 3
Zhou Shimin 3
Jiao Jialiang 3
Li Xing 3
Qiu Zhi 3
Zhang Kechi 3

Table 11
Number of patent per priority year.

Years Freq.

2015 62
2014 102
2013 95
2012 22
2011 22
2010 11
2009 8
2008 8
2007 6
2006 7
2005 8
2004 12
2003 7
2002 8
2001 8
2000 2
1999 2
1998 2
1994 1

Table 12
Main Universities as applicant.

Universities Freq.

Bicol University (PH) 3
Univ Tianjin (CN) 3
Univ Fujian Agric & Forestry (CN) 2
Univ Kyung Hee Univ Ind Coop (KR) 1
Nat Univ Pukyong Ind Univ Coop (KR) 1
Univ Silla (KR) 1
Cagayan State University (PH) 1
Cebu Technological University San Francisco Campus (PH) 1
Univ Rutgers (US) 1
Univ Chongqing Normal (CN) 1
Univ North China Water & Resou (CN) 1
Univ Nanjing Forestry (CN) 1
Univ Panzhihua (CN) 1
Univ South China Agricult (CN) 1
Univ Yunnan Agricultural (CN) 1
Yunnan Plateau Characteristic Agricultural Industry Res Inst (CN) 1

Table 13
Main IPC4s [10].

IPC4 Freq.

A61K 91
A61P 54
A61Q 41
A23L 38
A23F 28
A23K 20
A01G 17
A21D 13
A23C 13
A01N 11
C05G 11
C02F 9
A23G 8
A23P 7
C12G 7
C11D 6
C07H 5
C12N 5
A23D 5
C11B 5
A01P 5
A24D 4
A01C 4
B01D 3
C05F 3
A24B 3
A01H 3
C12R 3
C07D 3

Table 14
Main IPC3s.

IPC4 Freq.

A61 186
A23 122
A01 24
A01 16
C05 14
A21 13
C11 11
C02 9
C12 12
C07 8
A24 7
B01 3
C12 3
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shows how patent literature can help research to “optimize” their
knowledge and competencies by moving to new and enhanced
value subjects.

We examined the references of a certain number of academics
paper dealing with Moringa, either from the WoS or Medline or
Google Scholar. None of this articles cited in their references pat-
ents relevant to the topic of the research! This shows that most of
the time the academics did not care for patents information. This is
a pity since the patent information indicates the orientations in
applied research and indicates the applicant(s) concerned. For
instance in patent information it is easy to retrieve the group of
patents dealing with “cosmetic”, and analyze it. The following table



Table 15
Meaning of the IPC3s in human necessities.

A Human necessities

Agriculture
A01 Agriculture; forestry; animal husbandry; hunting; trapping; fishing
Foodstuffs; tobacco
A21 Baking; edible doughs
A22 Butchering; meat treatment; processing poultry or fish
A23 Foods or foodstuffs; their treatment, not covered by other classes
A24 Tobacco; cigars; cigarettes; smokers' requisites
Health; amusement
A61 Medical or veterinary science; hygiene
A62 Life-saving; fire-fighting
A63 Sports; games; amusements

Fig. 8. Priority countries, extension in EP and WO.
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indicates the various companies involved in that field (see
Table 17).

From the names of the companies, it is possible to move to
various other patents and get more information, etc. For academic
researchers, the analysis of the “non patent” literature for the WO,
Fig. 9. Priority counties and strategic groups.
US and EP patents is interesting because that will give some
research orientations able to be interesting for partnerships for
instance. Here is an example of the “non patent” literature for the
group cosmetic (see Table 18).

Another way to use the patent literature for academics is very
simple. For instance you may take the title of an academic article
and use all thewords to search theworldpatent database. Example:

Title and reference of the article:
Biochemical and functional properties of Moringa Oleifera

leaves and their potential as a functional food, Global Advanced
Research Journal of Agricultural Science (ISSN: 2315e5094) Vol. 4
(4) pp. 188e199, April 2015. Article available from Google Scholar
https://www.researchgate.net/profile/Gamal_Hamad2/
publication/275651298_Biochemical_and_functional_properties_
of_Moringa_oleifera_leaves_and_their_potential_as_a_functional_
food/links/5543a9870cf23ff716852087.pdf.

The bibliography of this article (36 references) does not contain
Patent reference.

Patent search: (“moringa leaves” or “moringa leaf”) and “func-
tional food”.

Patent retrieve
Fig. 10. Numbers of patents per year per priority countries.

https://www.researchgate.net/profile/Gamal_Hamad2/publication/275651298_Biochemical_and_functional_properties_of_Moringa_oleifera_leaves_and_their_potential_as_a_functional_food/links/5543a9870cf23ff716852087.pdf
https://www.researchgate.net/profile/Gamal_Hamad2/publication/275651298_Biochemical_and_functional_properties_of_Moringa_oleifera_leaves_and_their_potential_as_a_functional_food/links/5543a9870cf23ff716852087.pdf
https://www.researchgate.net/profile/Gamal_Hamad2/publication/275651298_Biochemical_and_functional_properties_of_Moringa_oleifera_leaves_and_their_potential_as_a_functional_food/links/5543a9870cf23ff716852087.pdf
https://www.researchgate.net/profile/Gamal_Hamad2/publication/275651298_Biochemical_and_functional_properties_of_Moringa_oleifera_leaves_and_their_potential_as_a_functional_food/links/5543a9870cf23ff716852087.pdf


Table 16
Priority countries and strategic groups.

Strategic groups Univ PR¼US PR¼FR PR¼CN PR ¼ JP PR ¼ TW PR ¼ MX PR ¼ GB PR¼IN PR¼CA PR¼OA PR ¼ ZA PR¼KR PR ¼ DE PR¼CH PR ¼ ES

Water treatment 1
Coagulant 1 4 1
Extract 11 15 4 65 1 6 5 1 2 16 9 1 1
Metal extract 4 2
Leaf 5 6 89 3 1 4 1
Root 1 2 25 1 1 1 1 0 1 1
Bark 0 2 5 1 1 0
Seed 1 7 2 83 5 1 3 1 1 7 3 2
Antibacterial 2 2 1 14 1 1 3
Antiinflammatory 1 2 2 2

Table 17
Applicants involved in cosmetics.

Applicants Frq.

Henkel AG & Co KGAA (DE) 8
Ae kyung Ind Co Ltd (KR) 2
Henkel KGAA (DE) 2
Morechem Co Ltd (KR) 1
Univ Kyung Hee Univ Ind Coop (KR) 1
Amorepacific Corp (KR) 1
Univ Rutgers (US) 1
Ben S Lab Co Ltd (KR) 1
Int Flora Technologies Ltd 1
Serobiologiques Lab Sa (FR) 1
Revlon Consumer Prod Corp 1
Feixi County Yandian Village Grain & Oil Co Ltd 1
Pu Er Huaqiang Biolog Technology Co Ltd 1
Arche Cosmetics Co Ltd 1
Zhanjiang Tongling Medical and Biolog Engineering Co Ltd 1
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CN102920754A Moringa Leaf Extract and Application of Mor-
inga Leaf Extract in Aspect of Effect Enhancement and Toxicity
Reduction For Chemotherapy or Radiotherapy of Cancers.

The invention discloses a Moringa leaf extract and an appli-
cation of the Moringa leaf extract in the aspects of effect
enhancement and toxicity reduction for chemotherapy or
Table 18
Example of “non patent” literature useful in fundamental research.

Patent Non pa

WO9948512A1 use of at least one protein extract of the moringa genus plant
seeds and corresponding cosmetic and/or pharmacological composition

No. 6 Ri
technol

WO2015066339A1 extracts from plants of the moringaceae family and
methods of making

Pages 5
principl
Stenope
lam.” Z.
Mbikay
dyslipid

WO2014193031A1 antimicrobial agent having moringa oleifera extract
captured in porous zinc oxide and preparation method therefore

No. 1 Th
against
3 01 Jun
Fahey J.
prophy

WO2006032374A1 farbver€andernde mittel mit moringa extrakt color-
modifying agents comprising moringa extract

Mai 200
Seiten 7
[Online
Armand
Cognis
and hai
XP0023
[GEFUN
NN: “Pu
anti-po
Seiten 1
XP0023
pdf/mp
radiotherapy of cancers. Dry Moringa leaves are extracted through
20%e80% ethanol aqueous solution the amount of which is 3e10
times of the weight of the dry Moringa leaves, concentrated and
dried so as to obtain the Moringa leaf extract. The Moringa leaf
extract which is extracted through the method has the functions of
effect enhancement and toxicity reduction for chemotherapy or
radiotherapy of cancers, and can be used for producing various
auxiliary anti-cancer medicaments, functional food and food.

The patent retrieved indicates that Moringa leaf extract can be
used as functional food, but presents also properties useful in
Chemotherapy and Radiotherapy of cancers. This may be a source of
re-orientation of the academic research or at least an enhanced
presentation.

One more example

Hypotensive Activity of Moringa oleifera Lam (Moringaceae)
Root Extracts and its Volatile Constituents, Tropical Journal of
Pharmaceutical Research May 2015; 14 (5): 823e830 http://www.
tjpr.org/admin/12389900798187/2015_14_5_12.pdf.

The bibliography of this article does not contain patent
reference,

Patent search: moringa and ‘blood pressure”. The formulation of
the search needs some experience since the patent vocabulary is
tent literature cited by the examiner

co magda: “Moringa:a health-giving water-purifying vegetable” Foodmarketing&
ogy vol. 8 D�ecembre 1994pages 10e11
5e61 Journal of medicinal plant research vol. 42 Eilert et al.: “The antibiotic
e of seeds of moringa oleifera and moringa”
tala. Padla et al.: “Antimicrobial isothiocyanates from the seeds of moringa oleifera
Naturforsch. Vol. 67C pages 557e564
.: “Therapeutic potential of moringa oleifera leaves in chronic hyperglycemia and
emia: A review.” Front. Pharmacol. vol. 3 NO. 24 pages 1e12
erapeuticbukar A. et al.: ‘ANtimicrobial profile of moringa oleifera lam. extracts
some food-bomemicroorganisms.’ Bayero journal of pure and applied sciences vol.
e 2010 pages 43e48
W.: 'Moringa oleifera: A review of the medical evidence for its nutritional and

lactic properties. Part 1.' Phytochemistry vol. 47 01 December 2005 Pages 123e157
3 (2003e05)
-14
] 15. November 2005 (2005-11-15)
-Stussi I et al.
Corp. USA: “An interesting source of moringa oleifera - active ingredients for skin
r care00 Personal care
54306
DEN AM 2005-11-15]
ricare tm - the new 002 IN 100 ANti-stress
llution for hair00 Laboratoires serobiologiques
e2
54308 gefunden im internet: url:http://www.laboratoires-serobiologiques.com/
_puricare_en.pdf> [GEFUNDEN AM 2005-11-15]

http://www.tjpr.org/admin/12389900798187/2015_14_5_12.pdf
http://www.tjpr.org/admin/12389900798187/2015_14_5_12.pdf
http://www.laboratoires-serobiologiques.com/pdf/mp_puricare_en.pdf
http://www.laboratoires-serobiologiques.com/pdf/mp_puricare_en.pdf


Fig. 11. Moringa and “blood pressure”.

H. Dou, J. Kister / World Patent Information 47 (2016) 21e3332
sometimes different that the academics.
The results are indicated in the following figure (see Fig. 11):
8. Conclusion

The presentation of the Moring works in academics and tech-
nological fields shows how it is possible to bridge the gap between
academics and technological research. Analysis of relevant scien-
tific information and technological information (using relevant
codes or strategic groups build up by the user(s)), allows to detect
strategic patents or strategic scientific papers. The scientific articles
do not mention patent in their bibliography, but using some words
from the titles of the articles as research items it is possible to re-
trieves some relevant patents which will enhance the subjects of
the articles.

Patents dealing with Moringa give the names of institutions,
researchers, companies, working in the field as well as the tech-
niques and products protected. This information may be very
valuable when academic researchers are answering or making
research proposals. Other correlations such as the trend of devel-
opment per year indicated the interest of the subject. An analysis in
depth of the applicant field detects the new entrants but also the
universities and research centers involved in this area of applied
research. This can be key information for academics.

All the analysis present in this article underlines the role of
bibliometrics in research programming and research valorization
or for the ongoing research road mapping [13]. Today, one of the
most important steps in innovation is to use the knowledge build
up in research institutions to develop industrial products able to
satisfy the customers [14]. Bibliometrics analysis and APA (Auto-
matic Patent Analysis) seem to be one of the best ways to detect
such opportunities [15e17].
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