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Abstract
Institutional Library resources both print and digital are of great help to both students and
faculty members as an information source. However without proper knowledge of accessing
the information sources from either electronic or print sources students are vulnerable to the
overloaded information. This knowledge has been termed as data information literacy. In an
attempt to introduce undergraduate students to data information literacy, a student project
was initiated where participants got a structured introductory training on data retrieval. A
survey was embarked upon to document some of the medicinal pteridophytes and
gymnosperms present in Gurudas College campus. The students used the college library
resources to access data on the phytochemicals present in those medicinal plants available in
the college campus.
Keywords: Student research project, Data information literacy, medicinal plants,
phytochemicals, Gurudas College

Introduction:
Recent studies suggest that the general knowledge and skills necessary to manage research
data are not currently a major part of undergraduate, graduate, and doctoral curriculums [1,
2]. The prerequisite knowledge for this baseline requirement has been positioned as a literacy
that Carlson et al. in 2011 termed it as ―data information literacy.‖ Basic data information
literacy includes methods of data collection or acquisition, data representation, data
interpretation, statistical analysis, data manipulation, data management and preservation, and
data summarization and presentation among other related skill sets [3].
Data Information literacy
Institutional Library resources both print and digital are of great help to both students and
faculty members as an information source. Digital libraries and archiving have significance in
preserving and disseminating knowledge in art, culture, education, science, technology,
literature and humanities. Launch of Open Source Digital Library Software has added further
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fillip in democratizing sharing, distributing and transmitting information/knowledge in the
realms of research and development, teaching and learning [4].
Internet has rapidly become one of the most powerful global sources of wide range of
information presenting many possibilities for the efficient and unlimited dissemination of
information. It has contributed positively in enhancing the search effectiveness. However
without proper knowledge of accessing the information sources from either electronic or print
sources students are vulnerable to the overloaded information. Information literacy has been
defined as ‗a set of abilities requiring individuals to recognize when information is needed
and have the ability to locate, evaluate, and use effectively the needed information [5].
Student project domain
Healing with medicinal plants is as old as mankind itself. Medicinal use has been reported in
almost all groups of plants. Apart from the angiosperms the pteridophytes and gymnosperms
have been reported to have medicinal value. However the medicinal value of pteridophytes
and gymnosperms are not so well known as angiosperms.
In India, herbal therapeutics constitutes a major share of all the officially recognized Indian
systems of medicine such as Ayurveda, Yoga and Naturopathy, Unani, Siddha, and
Homeopathy [6]. These medicines initially took the form of crude drugs such as tinctures,
teas, poultices, powders, and other herbal formulations [7]. The medicinal value of plants lies
in these phytochemicals that produce a definite physiological action on the human body.
Plant secondary metabolites are known to possess antimicrobial and antioxidant properties.
In recent years, the search for phytochemicals with antioxidant, antimicrobial, or antiinflammatory properties has been on the rise due to their potential use for the treatment of
various chronic and infectious diseases. The phytochemicals present in plants are responsible
for preventing disease and promoting health. Plant secondary metabolites are known to
possess antimicrobial and antioxidant properties. The most important of these bioactive
groups of plants are alkaloids, terpenoids, tannins, saponins and phenolic compounds [8].
Other diverse groups of naturally occurring phytochemicals such as flavonoids, tannins,
unsaturated sterols, triterpenoids, essential oils etc. also have been reported [9]. The
pteridophytes and gymnosperms were chosen because the medicinal potential of the plants
belonging to these groups are not so well known. Accessing and retrieving data on the
medicinal uses and phytochemicals responsible for the therapeutic value would be the area
for data information literacy.
Objective of the study:
Data information literacy is an important skill for research workers. There is such a vast
ocean of digital resources available students which are freely available. The students need to
be taught to access and retrieve relevant data from the enormous number of research papers.
The main objective of this student research project was the documentation of some medicinal
pteridophytes, gymnosperms and angiosperms found in the college campus of Gurudas
College. The students also got hands on training on doing reference study on the
phytochemicals present in those medicinal plants from the digital resources of the college
library.
Material & Methods:
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This investigation was part of a Student Project of the 3rd Semester students conducted in
August & September, 2019. The main purpose of this survey was documentation of some
medicinal pteridophytes and gymnosperms found in the college campus of Gurudas College.
Then the students had to search and retrieve data on the medicinal uses of these plants and
phytochemicals responsible for their medicinal value.
Study area: Gurudas College
Gurudas College, established in 1956, is an undergraduate college in Kolkata, West Bengal,
India. It is affiliated with the University of Calcutta. The coordinates of the college are
22.5712° N, 88.3905° E. The college is named after Sir Goorodas Banerjee, the first Indian
Vice Chancellor of the University of Calcutta and tireless champion of the spread of
education.
Survey and selection of plants
A team of three undergraduate students (all co authors of this paper) were selected as
members of the Student Project team under the mentorship of the corresponding author.
These students were of Semester III from the Department of Botany, Gurudas College. A
survey was done in August – September 2019 to document some of the medicinal plant
species among the pteridophytes and gymnosperms present in Gurudas College campus.
After the survey of the college campus for medicinal plants the students chose 6 plants for
their investigation taking three plants each from the pteridophytes and gymnosperms. The
names of the plants are given in Table 1.
Data information collection
The group was then asked to use the college library resources for data information on use of
these various groups of plants in treatment of diseases. The group did a short literature review
on the use of these medicinal plants by earlier workers. They also searched research papers to
gather information on the phytochemicals found in those plants which were responsible for
their medicinal properties.
Results
Table 1. List of medicinal plants used in this student project
Sl.

Name of the plant

no.
1

Common

Family

Plant group

hair Adiantaceae

Pteridophyte

name
Adiantum incisum Forssk

Maiden
fern

2

Araucaria araucana (Molina) Monkey
K. Koch

3

Dryopteris
Schott.
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Araucariaceae

Gymnosperm

puzzle tree

filix-mas

(L.) Knotty brake Dryopteridaceae)

Pteridophyte

fern,
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(L.) Chinese thuja

Platycladus orientalis

Cupressaceae
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Gymnosperm

Franco
5

Pteris vittata L.

Ladder Brake Pteridaceae,

Pteridophyte

fern
6

Zamia furfuracea L. f. ex Cardboard
Aiton

Zamiaceae

Gymnosperm

palm

Medicinal Pteridophytes
Pteridophytes have been successfully used in the Ayurvedic, Unani, Homeopathic and other
systems of medicines as well as in the human history [10]. Pteridophytes are used by the
physicians in Unani system of medicine [11]. Many Pteridophytes are prescribed by local
doctors in the Chinese system of medicine too [12]. In 1957 B. K. Nayar wrote an article on
the medicinal ferns of India. [13]. 16 fern species belonging to 11 families were reported to
be used as herbal remedies by local tribes of Chandauli, Uttar Pradesh in 2017 [10].
Pteridophytes belonging to Adiantaceae, Azollaceae, Lygodiaceae, Marslieaceae,
Polypodiaceae, Pteridaceae, Thelypteridaceae are widespread in Hooghly district [14].
Mukherjee, & Bandyopadhyay in 2014 reported that 14 species of fern have been used by the
inhabitants of Howrah district for various purposes [15].
Medicinal potential and phytochemicals found among the three selected pteridophytes are as
follows.
1. Adiantum incisum Forssk
According to the literature, Adiantum species are a rich source of triterpenes with various
structural skeletons. Besides, flavonoids, phenyl propanoids and sterols have been isolated
from the genus Adiantum sp [16]. A study in North East India reported that some people of
Manipaur used the powdered fronds of Adiantum incisum Forssk as herbal tea [17].
2. Dryopteris filix-mas (L.) Schott.
It is one of the oldest anthelmintic drug known and has been used since ancient times for
expelling worms from the intestines of man and animals [18]. This fern has many and varied
ethno-medicinal uses especially its use in the treatment of worm infections and diarrhoea
[19].
3. Pteris vittata L.
Pteris vittata L. is widely used in traditional Chinese medicine for diverse therapeutic
applications, such as the treatment of influenza, dysentery, rheumatism, injury and scabies
[20]. Phytochemical screening studies on P. vittata L. have showed a substantial amount of
flavonoids [21, 22].
Medicinal Gymnosperms
Gymnosperms have been used in traditional medicine in India over the ages [23]. The
ethnobotanical data of total 12 gymnosperms belonging to four families was collected from
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the local people of the Kaghan Valley, Pakistan in 2006 [24]. Pinus roxburgii, P.
wallichiana, Cedrus deodara, Abies pindrow and Taxus wallichiana are prominent
gymnosperms of Kaghan Valley which are not only source of timber but also utilized as fuel
wood and for medicinal purposes.
Medicinal potential and phytochemicals found among the three selected gymnosperms are as
follows.
1. Araucaria araucana (Molina) K. Koch
The most common pharmacological activity of Araucaria sp in modern medicines is antiinflammatory. It also possesses other pharmacological activities such as antiulcer, antiviral,
neuro-protective, anti-depressant and anti-coagulant [25]. Biflavones have been found from
the leaves of Araucaria araucana [26].
2. Platycladus orientalis (L.) Franco (synonym Thuja orientalis L.)
Antioxdant and Antibacterial activity of Thuja orientalis essential oil was reported by Wajaht
and Mahpara in 2014 [27]. Platycladus orientalis (L.) Franco is used for treatment of
bronchial catarrh, enuresis, cystitis, psoriasis, uterine carcinomas, amenorrhea and
rheumatism in traditional medicine [28].
Thuja occidentalis is used in Homeopathic medicine and has been reported to successfully
remove ovarian cysts [29]. This medicinal gymnosperm has been used in treatment of many
diseases for its diuretic, anticancer, anticonvulsant, stomachic, antipyretic, analgesic and
anthelmintic properties [30].
Zamia furfuracea L. f. ex Aiton
This plant is cultivated as an ornamental plant in the college campus. Ornamental
gymnosperms viz, Araucaria hetrophylla, Cycas circinalis, Thuja occidentalis and Zamia
furfuracea were analyzed for their wealth of phytoconstituents by using preliminary
qualitative phytochemical tests [31]. The cycad Zamia furfuracea L. f. ex Aiton is a toxic
plant. All parts of the plant are poisonous to animals and humans. The toxicity causes liver
and kidney failure, as well as eventual paralysis. The primary toxins in the Zamia species are
the glycosides cycasin and macrozamin, found in all parts of the plant but especially in the
seeds. Despite the toxicity this plant was consumed by indigenous people after an elaborate
process of detoxification [32].
Discussion
Active engagement of students is essential to the learning process [33]. College students
usually do not come to college prior skill and knowledge about research papers. Many do not
know how and when to use journal literature. Information Literacy (IL) is increasingly
important in the present context of the information explosion and concomitant uncertainty
about its authenticity, validity, and reliability [34].
Indian traditional medicine is based on different systems such as Ayurveda, Siddha and
Unani which are still used by various communities where medicinal plants are used for
treatment [35]. (Gadgil, 1996). Apart from the angiosperms other plant groups have
medicinal potential viz. the pteridophytes and gymnosperms. Many phytochemicals with a
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therapeutic value are being discovered on a regular basis based on the huge number of
research papers on this topic.
The students got hands on training on different approaches to modify search options for
optimum results. They also got acquainted with reliable sites like National Digital Library of
India from where they could access data.
Conclusion
The interaction with students during the student research project may be seen as an
introductory step towards digital literacy among the students. Training students to improve
their data information literacy should be an ongoing process. This skill is a pre-requisite if
some of the students opt for a career in research. The present investigation has brought to
light some interesting data on the pteridophytes and gymnosperms in the college campus
which form a potential source of phytochemicals of therapeutic value.
Limitations of the study
Data information literacy cannot be developed within a short period of time. There are
several steps to test the authenticity of the information accessed. Research papers were not
screened on the basis of peer reviewed articles. Important aspects of publication such as
plagiarism were not dealt with in this study.
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