New York Science Journal

ISSN 1554-0200

Volume 2 - Number 5 (Cumulated No. 9), May 1, 2009

Marsland Press

Brooklyn, New York, the United States

http://www.sciencepub.net sciencepub@gmail.com




New York Science Journal, http://www.sciencepub.net/newyork,

ISSN 1554-0200

New York Science Journal

AL B IR E

ISSN 1554-0200

New York Science Journal is published bi-linguistically with Chinese and English for the scientists and
Engineers. The journal aims to present experimental and theoretical findings of science and engineering and to
report on advances in technologies of multidisciplinary subjects. The journal was founded in 2008 by Marsland
Press. The Editor-in-Chief, Deputy Editor and editors have backgrounds in Philosophy, Science, Technology and
Engineering, etc. This interdisciplinary team is ultimately suited for facilitating the publication of the best of your
research work. The journal welcomes manuscripts from all fields in science and engineering research. Papers
submitted could be reviews, objective descriptions, research reports, opinions/debates, news, letters, and other types
of writings that are nature and science related. Manuscripts submitted will be peer reviewed and the valuable papers
will be considered for the publication after the peer review. Authors are responsible to the contents of their articles.

Editor-in-Chief:
Ma Hongbao, Brooklyn, New York, USA, editor@sciencepub.net

Associate Editors-in-Chief:

Cherng Shen, Niaosong, Taiwan, China, cherngs@csu.edu.tw
Jingjing Z Edmondson, Hangzhou, Zhejiang, China, jjze@zju.edu.cn
Mark Hansen, Lansing, Michigan, USA, mark20082009@gmail.com

Editors:

Ajimotokan HA, llorin, Nigeria, hajims@unilorin.edu.ng

Avinash Mundhra, Kolkata, India, mundhra.avi@gmail.com

Casmir IC, Ekpoma, Edo State, Nigeria, elyonlab@yahoo.com

Djamel Boubetra, Berlin, Germany, boubetra@gmail.com

Geeta Kharkwal, Uttaranchal, India, geetakh@gmail.com

George Chen, East Lansing, Michigan, USA, chengu@msu.edu

Hamza HD, Zaria, Nigeria, Usmandhamza@yahoo.com

Jenny Young, New York, USA, jennyyoungl123@gmail.com

Klarizze Anne M. Puzon, Toulouse, France, klarizze@gmail.com, kmpuzon@gmail.com

Margaret Ma, Boston, Massachusetts, USA, margaretgreat@gmail.com
Mark Lindley, Boston, Massachusetts, USA, mirabene@yahoo.com

Mary Smith, Washington DC, USA, smithsmith1234567@gmail.com

Mike Ma, Lansing, Michigan, USA, mikemausa@yahoo.com

Mohammad Shafie, Kuala Terengganu, Malaysia, msshafie@yahoo.com.my
Onyema IC, Lagos, Akoka, Nigeria, iconyema@gmail.com

Ouyang Da, Okemos, Michigan, USA, ouyangda@msu.edu

Tracy X Qiao, Ann Arbor, Michigan, USA, xiaotan@umich.edu

Usman MA, Ago-lwoye, Nigeria, usmanma@yahoo.com

Willie J McDonanld, Houston, Texas, USA, Williemcdonald2007@yahoo.com
Zhang Meimei, Beijing, China, meimei20082008@gmail.com

Zhu Yi, Shanghai, China, zhuyi@msu.edu

Web Design:
Jenny Young, New York, jennyyoung123@gmail.com

Marsland Press, 525 Rockaway PKWY, #B44, Brooklyn, New York 11212, The United States; (347) 321-7172; editor@sciencepub.net,

http://www.sciencepub.net i

editor@sciencepub.net



mailto:editor@sciencepub.net
mailto:cherngs@csu.edu.tw
mailto:jjze@zju.edu.cn
mailto:mark20082009@gmail.com
mailto:hajims@unilorin.edu.ng
mailto:mundhra.avi@gmail.com
mailto:elyonlab@yahoo.com
mailto:boubetra@gmail.com
mailto:geetakh@gmail.com
mailto:chengu@msu.edu
mailto:Usmandhamza@yahoo.com
mailto:jennyyoung123@gmail.com
mailto:klarizze@gmail.com
mailto:kmpuzon@gmail.com
mailto:margaretgreat@gmail.com
mailto:mirabene@yahoo.com
mailto:smithsmith1234567@gmail.com
mailto:mikemausa@yahoo.com
mailto:msshafie@yahoo.com.my
mailto:iconyema@gmail.com
mailto:ouyangda@msu.edu
mailto:xiaotan@umich.edu
mailto:usmanma@yahoo.com
mailto:Williemcdonald2007@yahoo.com
mailto:meimei20082008@gmail.com
mailto:zhuyi@msu.edu
mailto:jennyyoung123@gmail.com

New York Science Journal, http://www.sciencepub.net/newyork, ISSN 1554-0200

Information for Authors

Manuscripts Submission

(1) Submission Methods: Electronic submission through email, on line submission and regular mail with formatted
computer diskette would be accepted.

(2) Software: The Microsoft Word file is preferred.

(3) Font: Normal, Times New Roman, 10 pt, single space.

(4) Indent: Type 4 spaces in the beginning of each new paragraph.

(5) Manuscript: Don’t use “Footnote” or “Header and Footer”.

(6) Cover Page: Put detail information of authors and a short running title in the cover page.

(7) Title: Use Title Case in the title and subtitles, e.g. “Debt and Agency Costs”.

(8) Figures and Tables: Use full word of figure and table, e.g. “Figure 1. Annul Income of Different Groups”,
“Table 1. List Data”.

(9) References: Cite references by “last name, year”, e.g. “(Smith, 2003)”. References should include all the
authors’ last names and initials, title, journal, year, volume, issue, and pages etc. Reference Examples: Journal
Avrticle: Hacker J, Hentschel U, Dobrindt U. Prokaryotic chromosomes and disease. Science 2003;301(34):790-
3; Book: Berkowitz BA, Katzung BG. Basic and clinical evaluation of new drugs. In: Katzung BG, ed. Basic
and clinical pharmacology. Appleton & Lance Publisher. Norwalk, Connecticut, USA. 1995:60-9.

(10) Submission Address: Marsland Press, 525 Rockaway PKWY, #B44, Brooklyn, New York 11212, USA;
Telephone: (347) 321-7172; Emails: sciencepub@gmail.com; editor@sciencepub.net.

(11) Reviewers: Authors should suggest 2-8 competent reviewers with their name and email.

2. Manuscript Preparation
Each manuscript should be formatted to include the following components:

(1) Title page: including the complete article title; each author’s full name; institution(s) with which each author is
affiliated, with city, state/province, zip code, and country; and the name, complete mailing address, telephone
number, facsimile number (if available), and e-mail address for all correspondence.

(2) Abstract: including Background, Materials and Methods, Results, and Discussions.

(3) Key Words.

(4) Introduction.

(5) Materials and Methods.

(6) Results.

(7) Discussions.

(8) References.

(9) Acknowledgments.

Journal Address:
Marsland Press
525 Rockaway PKWY, #B44
Brooklyn, New York 11212
The United States
Telephone: (347) 321-7172
E-mail: editor@sciencepub.net; sciencepub@gmail.com;
Websites: http://www.sciencepub.net

© 2009 Marsland Press

Marsland Press, 525 Rockaway PKWY, #B44, Brooklyn, New York 11212, The United States; (347) 321-7172; editor@sciencepub.net,
http://www.sciencepub.net i editor@sciencepub.net



mailto:sciencepub@gmail.com
mailto:isa@msu.edu
mailto:editor@sciencepub.net
mailto:sciencepub@gmail.com
http://www.msu.edu/%7Eisa

New York Science Journal

AR RIS AT

Volume 2 - Number 5 (Cumulated No. 9), May 1, 2009; ISSN 1554-0200

Cover Page, Introduction, Contents, Call for Papers, All papers in one file

This issue is under reviewed and edited, and will be published later. Welcome to send your

manuscript(s) to: newyorksci@gmail.com .

CONTENTS

No. / Titles / Authors
1. Effects Of Combination Of Different Levels Of Auxin (Naa) And Cytokinin (Bap) On In Vitro Propagation

Of Dioscorea Rotundata L . (White Yam)
Ezeibekwe, I. O; Ezenwaka, C. L; Mbagwu, F. N and Unamba, C. I. N.

2. Improving The Teaching And Learning Of Mathematics In Second Circle Institutions In Ghana: Paper Il
Adetunde, I. A.

3. Analysis of the phytochemical and invivo antimalaria properties of Phyllanthus fraternus webster extract
Matur, Bernard Malau Matthew, Titus and Ifeanyi, Casmir I.C

4. Investigations Of Heavy Metals In Commercial Spices Brands
Ahifsa MUBEEN, Bismat NAEEM, Cabida TASKEEN

5. Analysis of flavonols in the peels of vegetables by High Performane Liquid Chromatography
Ismat Naeem, Abida Taskeen, Sabeen and Hifsa Mubeen

6. Reversed Phase High Performance Liquid Chromatography anlysis of flavonoids in two Ficus species
Abida Taskeen, Ismat Naeem, Hifsa Mubeen and Talib Mehmood

7. Corrosion In Petroleum Pipelines
Badmos, A.Y.

8. Medicinal Strength of Some Alpine and Sub-Alpine Zones of Western Himalaya, India
Chetna Bisht and Anoop Badoni

9. Taxonomic Studies On The Family Polypodiaceae (Pteridophyta) Of Nainital Uttarakhand

page

1-8

9-11

12-19

20-26

27-31

32-35

36-40

41-46

47-83


http://www.sciencepub.net/newyork/introduction.pdf
http://www.sciencepub.net/newyork/callpaper.pdf
mailto:newyorksci@gmail.com

Sarita Negi, Lalit M. Tewari, Y.P.S. Pangtey, Sanjay Kumar, Anita Martolia, Jeevan Jalal,

10. Electric Energy Supply In Nigeria, Decentralized Energy Approach
K.R. Ajao, H.A. Ajimotokan, O.T. Popoola, H.F. Akande

11. 5-O-Glycosylated Flavonols from Cheilanthes grisea
Rachana Mishra and D. L. Verma

12, % s ok v 1 S A

R

13. At adkdr se ANBEM A “ BB 45 H IR R 45 18
SR A

14, 2 EGE B AEHLAHR A H %
Y

Kanchan Upreti

84-92

93-95

96-101

102-107

108-112

Marsland Press, 525 Rockaway PKWY, Brooklyn, New York 11212, The United States; (347) 321-7172; editor@sciencepub.net

http://www.sciencepub.net editor@sciencepub.net

For back issues of the New York Science Journal, click here.

Emails: editor@sciencepub.net; sciencepub@gmail.com
Website: http://www.sciencepub.net/newyork

© 2009. Marsland Press


mailto:isa@msu.edu
mailto:isa@msu.edu
http://www.sciencepub.net/
mailto:isa@msu.edu
mailto:isa@msu.edu
http://www.sciencepub.net/newyork
mailto:editor@americanscience.org
mailto:sciencepub@gmail.co
mailto:americansciencej@gmail.com

New York Science Journal, 2009, 2(5), ISSN 1554-0200 1
http://www.sciencepub.net/newyork , sciencepub@gmail.com

Effects Of Combination Of Different Levels Of Auxin (Naa) And Cytokinin (Bap) On In Vitro
Propagation Of Dioscorea Rotundata L . (White Yam)

Ezeibekwe, I. O; Ezenwaka, C. L; Mbagwu, F. N and Unamba, C. I. N.
Department of Plant Science and Biotechnology, Imo State University, Owerri, Nigeria

cinu2010@yahoo.com

Abstract: Studies were carried out with the aim of evaluating in vitro the effects of growth regulators -
auxin (NAA) and cytokinin (BAP) combined at different levels on Dioscorea rotundata regeneration
potentials, on modified Murashige and Skoog media. Concentrations OF 0, 0.25, 0.5, 0.75, 1.00 mg/l and 0,
0.1, 0.2, 0.3 and 0.4 mg/l of NAA and BAP respectively were used to subculture healthy white yam
plantlets. The plant height, number of leaves, nodes, vines, roots and fresh weights were evaluated. Results
obtained when analyzed at 5% level of significance showed that the concentration of both hormones (auxin
and cytokinin) had significant effects on plant regeneration. BAP (0.2mg/l) in combination with NAA
(0.5mg/l) showed more increase in almost all the parameters measured when compared to other
concentrations combined. It was however noted that the control NAA (0 mg/l) + BAP (Omg /1) produced
taller plantlets than other levels. Also the heights in other media series produced plantlets with reduced
heights and short internodes when the BAP level was increased. The MS media containing 0.5mg/L NAA +
Omg/L BAP was optimal for production of higher fresh weight compared to other combinations. [New
York Science Journal. 2009;2(5):1-8]. (ISSN: 1554-0200).

Keywords: Effects, Different combinations, Auxin and Cytokinin, in vitro, propagation, Dioscorea
rotundata.

Introduction

The white guinea yam, Dioscorea rotundata is a monocotyledon, native of the rainforest
zones of West Africa (Onwueme, 1998) and belongs to the edible species of Dioscoreaceae.
Among the species making up the yams, the white guinea yam is the most widely cultivated. The
yield is low, probably because not much reaearch efforts have been dedicated to the genetic
improvement of this specie (Onwueme, 1994). Yams are however difficult to breed by
hybridization because of their polyploidy and high heterozygosity. So far, the quickest means of
crop plant multiplication has been through in vitro micro propagation. According to Otto et. Al
(2005), the minisett technique has gone a long way towards solving the problem in the yam belt
of West Africa.

Plant tissue culture carried out under aseptic conditions has important applications in
plant biotechnology. The potential impact of emerging technologies such as micropropagation
techniques via in vitro propagation may be assessed by their potential efficiency to overcome the
limitations posed by basic breeding operations (Thottapily et al. 1992, in Kyesmu and Mantell,
2000).

The method of using tissue culture in the propagation of white yam is effective in
maintaining disease-free plants and avoiding genetic instability (Long 1989). Cortes-Monller and
Liu (1993) achieved four fold multiplication in D. rotundata within 2 to 3 months using a nodal
segment of 0.5cm to 1cm grown on Murashige and Skoog medium with 2 mg/l IAA and 2 mg/l
kinetin followed by transferring the shoot to MS medium with 1 mg/l Naphthalene

Acetic Acid (NAA) to obtain roots and found that the age of the nodal segment influenced
the growth. Node cuttings of D. rotundata and D. alata were also regenerated to plantlets on MS
medium supplemented with 2% sucrose, 0.5 mg/l kinetin, 20 mg/l cytokinin and 0.6% agar (Ng,
1994 and 1996c).

Though the technique of tissue culture has been used for the propagation of white yam,
yet much has not been done on the effects of various concentrations of BAP and NAA on the in
vitro regeneration of complete plants of white yam, hence this work is aimed at helping to
ascertain the best level of combination of the two phytohormone and also help to create a new
yam cropping technique.

Materials and Methods
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This research was conducted at the tissue culture laboratory of National Root Crop
Research Institute, Umudike, Umuahia, Abia State, Nigeria in September, 2008. The yam
plantlets used were obtained from the culture room of the Institute. The nutrient media contained
minerals and elements according to Murashige and Skoog (1962).

The NAA stock solution was prepared by dissolving 10mg of NAA in few drops of 0.5N
NaOH. Distilled water was added to make up the solution up to 100ml. The BAP stock solution
was prepared by dissolving 10 mg of BAP in 95% ethanol and made up to 100ml using distilled
water.

The media used contained macro and micro salts according to Murashige and Skoog
(1962), iron salts, vitamins, myo-inositol, sucrose and phytagel or gelrite. In addition, NAA and
BAP were added to the MS medium in different concentrations and combinations (Table 1). The
pH of the medium was adjusted to 5.8 with drop wise of 0.5N NaOH. It was then dispensed into
culture vessels and autoclaved at 121°C at 1.5 Kgecm™ (15 psi) pressure for 15 minutes.

Healthy explants were isolated from initiated mother plants in the culture room. Explants
were washed in running water to reduce microbial load. They were later transferred into a beaker
containing Tween 20 placed in the laminar air flow hood already sterilized with 70% ethanol. They
were washed several times with DDH,O till all traces of foams were off. They were transferred
into a beaker containing 70% ethanol and stirred for one minute. The alcohol was washed off and
they were transferred into another beaker containing 0.5% NaOCI solution and stirred for 20
minutes. Finally they were transferred into DDH,O and washed severally (at least 3 changes) till
all traces of the sterillants were off. Each explant was cut into two nodal parts and inoculated into
the freshly prepared culture media. It was then sealed and labeled appropriately and kept inside
the culture room maintained at 29°C + 2°C and 16/8 duration photoperiod. These were observed
daily for growths. Readings were taken after 8, 10 and 12 weeks after subculture.

Results

Hormonal application of BAP and NAA stimulated the production of vine in D. rotundata.
BAP (0.2) + NAA (0.5) mg/l recorded the highest mean in this regard which differed significantly
(P< 0.05) from other combinations of NAA and BAP (Table 1). The same trend was also
observed in number of leaves and nodes produced (Tables 2 and 3, Plate 1).

As regards to plant height, the control BAP (0) + NAA (0) produced taller plantlets with
longer internodes than other levels. The heights of plantlets in the other media series were
shorter and with reduced internodes especially when there was an increased BAP concentration
in the medium. This differed significantly at (P<0.05) (Table 4, plate 2).

From table 5, BAP (0.2) + NAA (0.5) mg/l gave the highest mean value when the number
of roots produced were analysed. It was noted that media series with 1.0 mg/l NAA concentration
irrespective of the BAP concentrations moved toward callus formation of the plantlets. (Table 5
Plate 3)

The trend in the response of D. rotundata in terms of fresh weight was not consistent with
either the increase or decrease in BAP and NAA combinations. (Table 6). It was found that BAP
(0) + NAA (0.5) mg/l recorded the highest mean value for fresh weight (Table 6). This however
was not of any significance (P>0.05) when compared to BAP (0.2) + NAA (0.5) mg/l but differed
from other levels of BAP and NAA combination.

Table 1: Effects of combination of different levels of Auxin (NAA) and Cytokinin (BAP) on
the number of vines of in vitro propagation of Dioscorea rotundata.

Treatments Weeks After Subculture

(Mg/L) 8 10 12
BAP (0) + NAA (0) 2.20 def 2.80 ef 3.40 bc
BAP (0) + NAA (0.25) 2.20 def 3.00 ef 3.60 bc
BAP (0) + NAA (0.5) 2.40 def 3.20 def 3.20 bc
BAP (0) + NAA (0.75) 2.60 def 2.80 ef 3.20 bc
BAP (0) + NAA (1.0) 3.20 cdef 3.40 cdef 3.60 bc
BAP (0.1) + NAA (0) 2.20 def 3.00 ef 3.60 bc
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BAP (0.1) + NAA (0.25)
BAP (0.1) + NAA (0.5)
BAP (0.1) + NAA (0.75)
BAP (0.1) + NAA (1.0)
BAP (0.2) + NAA (0)
BAP (0.2) + NAA (0.25)
BAP (0.2) + NAA (0.5)
BAP (0.2) + NAA (0.75)
BAP (0.2) + NAA (1.0)
BAP (0.3) + NAA (0)
BAP (0.3) + NAA (0.25)
BAP (0.3) + NAA (0.5)
BAP (0.3) + NAA (0.75)
BAP (0.3) + NAA (1.0)
BAP (0.4) + NAA (0)
BAP (0.4) + NAA (0.25)
BAP (0.4) + NAA (0.5)
BAP (0.4) + NAA (0.75)
BAP (0.4) + NAA (1.0)
LSD (0.05)

2.20 def
2.0 def
4.40 bcde
1.20f
4.20 bcde
5.00 bc
9.20 a
5.80 bc
6.20 b
6.00 b
6.00 b
5.80 bc
6.20 b
6.20b
4.80 bcd
4.60 bcde
6.20b
4.90 bcd
5.60 bc
2.70

3.00 ef 3.80 bc
3.0 ef 3.80 bc
4.50 bcdef 4.00 bc
2.00f 2.20c

4.60 bcdef 4.80 bc
5.60 bcde 6.20b

9.40 a 9.60 a
6.00 bcde 6.20b
6.50b 6.30b
6.40bc 6.30b

6.20 bed 6.20b
6.00 bcde 6.10 b
6.50b 6.30b
6.40bc 6.30b

5.20 bcde 6.10 b
5.80 bcde 6.00 b
6.50b 6.30b
5.20 bcde 5.40 bc
6.00 bcde 6.10b
3.08 3.21

Means with the same letter(s) down the column are not significantly different

Table 2: Effects of combination of different levels of Auxin (NAA) and Cytokinin (BAP) on

the number of leaves of in vitro propagation of Dioscorea rotundata.

Treatments

(Mg/L)

BAP (0) + NAA (0)
BAP (0) + NAA (0.25)
BAP (0) + NAA (0.5)
BAP (0) + NAA (0.75)
BAP (0) + NAA (1.0)
BAP (0.1) + NAA (0)
BAP (0.1) + NAA (0.25)
BAP (0.1) + NAA (0.5)
BAP (0.1) + NAA (0.75)
BAP (0.1) + NAA (1.0)
BAP (0.2) + NAA (0)
BAP (0.2) + NAA (0.25)
BAP (0.2) + NAA (0.5)
BAP (0.2) + NAA (0.75)
BAP (0.2) + NAA (1.0)
BAP (0.3) + NAA (0)
BAP (0.3) + NAA (0.25)
BAP (0.3) + NAA (0.5)
BAP (0.3) + NAA (0.75)
BAP (0.3) + NAA (1.0)
BAP (0.4) + NAA (0)
BAP (0.4) + NAA (0.25)
BAP (0.4) + NAA (0.5)
BAP (0.4) + NAA (0.75)
BAP (0.4) + NAA (1.0)
LSD (0.05)

8

1.20f
1.40f
1.60f
1.60f
1.60f
1.80 ef
1.80 ef
2.00 ef
2.20 def
2.80cdef
3.60 cde
3.60 cde
6.80 a
480b
4.60b
4.00 bcd
4.00 bcd
4.00 bcd
4.00 bcd
4.20 bec
4.50 bc
4.00 bcd
4.80b
4.00 bcd
4.20 bc
1.80

Weeks After Subculture

10 12

140 h 1.40d
2.20 gh 2.40cd
2.20 gh 3.00 bcd
2.20 gh 3.20 bcd
2.60 fh 3.2 bcd
2.80 efgh 3.20 bed
3.20 defgh 3.80 bcd
3.20 defgh 3.80 bcd
3.20 defgh 4.00 bcd
3.40 cdefgh 4.00 bcd
3.80 bcdefg 3.50 bcd
3.80 bcdefg 4.80 bc
7.80 a 8.40 a
5.60 b 5.40 b
5.50 bc 5.40b
5.20 bed 4.80 bc

4.80 bcde 4.40 bc
4.80 bcde 4.40 bc

4.40 bedef 4.20 bcd
4.20 bcdefg 4.20 bed
4.70 bcdefg 4.00 bcd
4.20 bcdefg 4.00 bcd
4.90 bcde 4.80 bc
5.00 bcd 5.20 bc
4.40 bcdef 4.80 bc
2.14 2.85

Means with the same letter(s) down the column are not significantly different
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Table 3: Effects of combination of different levels of Auxin (NAA) and Cytokinin (BAP) on
the number of nodes of in vitro propagation of Dioscorea rotundata.

Treatments
(Mg/L)

BAP (0) + NAA (0)
BAP (0) + NAA (0.25)
BAP (0) + NAA (0.5)
BAP (0) + NAA (0.75)
BAP (0) + NAA (1.0)
BAP (0.1) + NAA (0)
BAP (0.1) + NAA (0.25)
BAP (0.1) + NAA (0.5)
BAP (0.1) + NAA (0.75)
BAP (0.1) + NAA (1.0)
BAP (0.2) + NAA (0)
BAP (0.2) + NAA (0.25)
BAP (0.2) + NAA (0.5)
BAP (0.2) + NAA (0.75)
BAP (0.2) + NAA (1.0)
BAP (0.3) + NAA (0)
BAP (0.3) + NAA (0.25)
BAP (0.3) + NAA (0.5)
BAP (0.3) + NAA (0.75)
BAP (0.3) + NAA (1.0)
BAP (0.4) + NAA (0)
BAP (0.4) + NAA (0.25)
BAP (0.4) + NAA (0.5)
BAP (0.4) + NAA (0.75)
BAP (0.4) + NAA (1.0)
LSD (0.05)

Weeks After Subculture

8 10 12

1.00g 2.00gh1.40f

1.00g 2.00gh1.40f

1.20fg 2.40 fgh 1.60 ef
1.00g 2.60 efgh 1.60 ef
1.40 efg 2.66 efgh 1.60 ef
1.40 efg 2.60 efgh 1.60 ef
1.40 efg 2.78 efgh 1.80 def
1.40 efg 2.80 efgh 2.00 cdef
1.80 defg 2.80 efgh 2.00 cdef
1.80 defg 2.92 efgh 2.20 bcdef
1.60 efg 1.80h 2.20 bcdef
1.60 efg 3.00 efgh 2.40 bedef
490 a 6.58 a 480a
3.00 bc 4.80 bc 3.40b
3.60b 5.00 b 3.40b
3.60b 3.18 defgh 3.20 bc
2.80 bcd 3.40 cdefg 3.00 bcd
2.20 cdef 3.90 bedef 3.00 bcd
2.40 cde 3.60 bcdef 3.20 bc
2.20 cdef 3.80 bcdef 3.20 be
2.00 cdefg 4.00 bcdef 3.00 bcd
2.20 cdef 4.06 bcde 2.90 bcde
2.80 bcd 4.66 bcd 3.00 bcd
2.40 cde 4.72 bed 3.40b
2.40 cde 4.08 bcde 3.20 bc
1.04 1.56 1.38

Means with the same letter(s) down the column are not significantly different

Table 4: Effects of combination of different levels of Auxin (NAA) and Cytokinin (BAP) on

Plant height of in vitro propagation of Dioscorea rotundata.

Treatments
(Mg/L)

BAP (0) + NAA (0)
BAP (0) + NAA (0.25)
BAP (0) + NAA (0.5)
BAP (0) + NAA (0.75)
BAP (0) + NAA (1.0)
BAP (0.1) + NAA (0)
BAP (0.1) + NAA (0.25)
BAP (0.1) + NAA (0.5)
BAP (0.1) + NAA (0.75)
BAP (0.1) + NAA (1.0)
BAP (0.2) + NAA (0)
BAP (0.2) + NAA (0.25)
BAP (0.2) + NAA (0.5)
BAP (0.2) + NAA (0.75)

Weeks After Subculture

8

11.92 a
7.00b
5.40b
470b
4.68b
460b
456 Db
428 b
428 Db
412 b
4.00b
3.64Db
3.64b
3.52Db

10

11.95a12.00 a

7.02b
5.48b
480D
4.72Db
4.66 b
450D
446 Db
442D
4.38b
4.36b
4.36b
4.06 b
3.94b

12

7.50b
6.50 b
6.08 b
5.60b
4.98Db
4.98Db
4.78 b
4.74Db
4.62b
4.58b
452b
450D
446D



New York Science Journal, 2009, 2(5), ISSN 1554-0200
http://www.sciencepub.net/newyork , sciencepub@gmail.com

BAP (0.2) + NAA (1.0)
BAP (0.3) + NAA (0)
BAP (0.3) + NAA (0.25)
BAP (0.3) + NAA (0.5)
BAP (0.3) + NAA (0.75)
BAP (0.3) + NAA (1.0)
BAP (0.4) + NAA (0)
BAP (0.4) + NAA (0.25)
BAP (0.4) + NAA (0.5)
BAP (0.4) + NAA (0.75)
BAP (0.4) + NAA (1.0)
LSD (0.05)

340D
332D
3.30b
3.20b
3.14b
3.06 b
3.02b
3.02b
3.00b
252b
250D
4.84

382D
380D
3.38b
3.20b
3.18b
3.14b
3.04b
292b
2.78 b
2.66 b
240D
4.42

4.22Db
382D
3.80b
3.38b
3.32b
3.22b
3.20b
3.20b
3.14b
3.10b
250D
4.41

Means with the same letter(s) down the column are not significantly different

Table 5: Effects of combination of different levels of Auxin (NAA) and Cytokinin (BAP) on

the number of roots of in vitro propagation of Dioscorea rotundata.

Treatments
(Mg/L)

BAP (0) + NAA (0)
BAP (0) + NAA (0.25)
BAP (0) + NAA (0.5)
BAP (0) + NAA (0.75)
BAP (0) + NAA (1.0)
BAP (0.1) + NAA (0)
BAP (0.1) + NAA (0.25)
BAP (0.1) + NAA (0.5)
BAP (0.1) + NAA (0.75)
BAP (0.1) + NAA (1.0)
BAP (0.2) + NAA (0)
BAP (0.2) + NAA (0.25)
BAP (0.2) + NAA (0.5)
BAP (0.2) + NAA (0.75)
BAP (0.2) + NAA (1.0)
BAP (0.3) + NAA (0)
BAP (0.3) + NAA (0.25)
BAP (0.3) + NAA (0.5)
BAP (0.3) + NAA (0.75)
BAP (0.3) + NAA (1.0)
BAP (0.4) + NAA (0)
BAP (0.4) + NAA (0.25)
BAP (0.4) + NAA (0.5)
BAP (0.4) + NAA (0.75)
BAP (0.4) + NAA (1.0)
LSD (0.05)

Weeks After Subculture

8

2.40 defghi
4.60 cde
9.20 b

0.4 ghi
0.00 1

2.60 defghi
5.20 cd
5.60 c

2.80 cdefghi
1.20 ghi
0.00i

4.20 cdef
12.30 a
4.20 cdef
1.40 fghi
0.40 ghi
3.20 cdefg
3.00 cdefgh
2.60 defghi
0.20 hi
2.60 defghi
2.80 cdefghi
2.60 defghi
2.20 efghi
2.00 efghi
2.92

10

3.00 defg
5.20 cde
11.00b
1.00g
1.00g
4.40cdefg
6.40 cd
6.80 c
2.80 defg
1.40fg
1.00¢g
5.40 cde
15.20 a
6.20 cd
1.50fg
1.00g
.4.80 cdef
4.60 cdefg
4.40 cdefg
1.80 efg
4.40cdefg
4.20 cdefg
4.00 cdefg
3.00defg
3.00 defg
3.67

12

4.20defgh
6.20 cdef
12.00 b
1.20i

1.20i

4.40 cdefghi
7.80c

7.40 cd
3.00 fghi
1.42 hi
1.40i
6.60cde
15.60 a
7.40 cd
2.80 fghi
2.80 fghi
6.60 cde
6.20 cdef
5.20 cdefg
2.00 ghi
4.20defghi
5.00 cdefgh
5.00 cdefgh
4.60cdefghi
3.80efghi
3.57

Means with the same letter(s) down the column are not significantly different
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Table 6: Effects of combination of different levels of Auxin (NAA) and Cytokinin (BAP) on
fresh weight of in vitro propagation of Dioscorea rotundata.

Treatments
(Mg/L)

BAP (0) + NAA (0)
BAP (0) + NAA (0.25)
BAP (0) + NAA (0.5)
BAP (0) + NAA (0.75)
BAP (0) + NAA (1.0)
BAP (0.1) + NAA (0)
BAP (0.1) + NAA (0.25)
BAP (0.1) + NAA (0.5)
BAP (0.1) + NAA (0.75)
BAP (0.1) + NAA (1.0)
BAP (0.2) + NAA (0)
BAP (0.2) + NAA (0.25)
BAP (0.2) + NAA (0.5)
BAP (0.2) + NAA (0.75)
BAP (0.2) + NAA (1.0)
BAP (0.3) + NAA (0)
BAP (0.3) + NAA (0.25)
BAP (0.3) + NAA (0.5)
BAP (0.3) + NAA (0.75)
BAP (0.3) + NAA (1.0)
BAP (0.4) + NAA (0)
BAP (0.4) + NAA (0.25)
BAP (0.4) + NAA (0.5)
BAP (0.4) + NAA (0.75)
BAP (0.4) + NAA (1.0)
LSD (0.05)

Weeks After Subculture
12

0.12 fg
0.33 bcd
0.55a
0.35bc
0.32 bcde
0.28 cdef
0.26cdefg
0.18 cdefg
0.24 cdefg
0.35bc
0.33 bed
0.27 cdef
0.50 ab
0.15 defg
0.32 bcde
0.20 cdefg
0.27 cdef
0.26 cdef
0.23 cdef
0.14 efg
0.17 cdefg
0.11fg
0.26 cdefg
0.19 cdefg
0.08 g
0.19

Means with the same letter(s) down the column are not significantly different

L
1 *

it e b A
RSN b

Plate 1: Best growth at concentration Plate 2: Tall'b‘laﬁtl'ets obtained at

BAP (0.2) + NAA (0.5) mg/l

BAP (0) + NAA (0) mg/l
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Plate 3: Callused tissues obtained at concentration of
BAP (0) + NAA(1.0) mg/I

Discussion

Both phytohormones Auxin and Cytokinin are important in in vitro propagation, since
combination of both favours the in vitro performance of D. rotundata to give an optimum result.
Also the performance of all the parameters in BAP (0.2) + NAA (0.5) showed that the
endogenous content of these two phytohormones are low in D. rotundata, hence their
combination complement each other.

Ammirato (2004) reported that in D. bulbifera and D. alata, cytokinin at moderate
concentrations enhanced shoot development. Chaturvedi (1977) obtained from cultures of D.
floribunda, an average of 5-6 shoot in 20 days by culturing single node cuttings on a medium
containing 8.8um BAP which is in agreement with this work. The control, BAP (0) + NAA (0) mg/|
gave the tallest height which is also in agreement with Lakshmi et al (2006) when they observed
that the growth and morphogenetic responses of in vitro cultures depend among other factors, on
the correct constituents and balances of growth regulators.

Synergy between BAP and NAA exhibited positive effect in the induction of roots. The
phenomena of in vitro micro tuberization were observed in MS medium with 0.25 mg/| BAP and
0.5 mg/l NAA. This phenomenon was also observed by Mantell (2002) when he cultured D.
rotundata with media containing 5 mg/l IAA and in the presence of 0.5 mg/l kinetin. The in vitro
recalcitrance observed in the MS medium with 1.0 mg/l NAA irrespective of BAP levels is in
agreement with the findings of Belarmino and Rosario (1991), who cultured axillary buds of yam,
observed that above 1.0 mg/l of NAA, roots move towards callusing. Also Aslam et al (2006)
showed that a callogenic response varies from hormonal concentration whether applied singly or
in combination.

The classic experiments of Skoog and Miller (1957) showed that at higher concentrations
of phytohormones, a hard undifferentiated callus was obtained consisting of small thick walled
cells. The outcome of this research therefore recommend the use of different levels of
combinations of phytohormones for in vitro propagation of D. rotundata for the genetic
improvement of this specie.

Corresponding author: Dr. I. O. Ezeibekwe, Department of Plant Science and Biotechnology,
Imo State University, Owerri, Imo State, Nigeria
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ABSTRACT: Mathematics subject had seriously become problematic and is posing limitations to
our children/wards in seeking admission into the tertiary institution of learning. The paper Il is a
follow up to paper | and continues the ways of improving the teaching and learning of
mathematics in second circle institutions in Ghana. [New York Science Journal. 2009;2(5):9-11].
(ISSN: 1554-0200).

Keywords: Mathematics, Second Cycle Institutions, SSCE, Teaching and Learning,
Mathematics Association of Ghana (MAG), Ghana Mathematical Society (GMS), National
Mathematics Institute (NMI).

INTRODUCTION

“The old slogan of fail in Mathematics, fail in all other subjects” is back on the stage because no
applicant can gain admission to higher/tertiary institutions without a credit pass in mathematics. It
has now been the awareness that “mathematics” is the key to all subjects be it the Sciences,
Technology Accounting and Social Sciences or even law. Not only these, the overall national
development of any nation and building of a healthy happy and prosperous society or nation can
not be successfully achieved without mathematics. The pursuit of mathematics is therefore, vital
and imperative for any society, or community or nation in order to maintain its independence and
ensure increased prosperity and keep its place amongst the civilize nations (society) of the world
is this era of technology. The rich and more advanced country of the world have attained their
affluence through advanced which they made in mathematics which links sciences and
technology. This implies that mathematics education is a very important input in the scientific and
technological development of any society. It is now obvious that mathematics subject is a tool for
science and technology.

Mathematics has now entered into the field of studies which were thought to be hon-mathematics
in the past. Mathematics is now been seen as the pivot on which all other subjects revolve. As a
result, the poor performance of students in the subject cannot be allowed to go unattended to.
Right from childhood, in nursery classes, mathematics is one of the basic skills impressed. This
shows how mathematics forms the foundation of any solid education. In the paper I, we looked
into the probable causes of student's poor performance in the subject with recipes to the
problems, the paper I, is an extension of paper I.

There is awareness of Our students’ poor performance in Mathematics as evidenced by the
results of trends in International Mathematics and Science Study (TIMSS), which was conducted
in 2003,when the results were ranked from the highest to the lowest in performance, Ghana
occupied the 44" position out of the 45 participating Countries. The results are very painful to
those of us who brag about the Ghanaian’s academic prowess. Brooding over the results is of no
use though; rather concrete steps must be taken to stop the down ward trend of performance in
Mathematics, stabilize the situation and then gradually move the whole Nation towards
understanding and appreciating the beauty and utility of Mathematics in today’s World (1 and 3)

METHODS OF IMPROVING THE TEACHING AND LEARNING OF MATHEMATICS
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It is worthy to mention that government of Ghana alone count shoulder the enormous
responsibility to better and improve the quality as well as standard of education at all levels. It is
therefore imperative that other agencies, organization of private individual, NGOs etc. should
assist in improving the standard of education in the country; this can be done by organizing
workshop so as to positively support the efforts of government.

Train-the-trainers workshop: this is another method of improving the teaching and learning of
mathematics. By train-the trainers we means, a situation where by we have two teachers, i.e. one
from junior and another from senior schools need to be selected to train each others. They will
be expected to impact knowledge to each other and to other teachers on their return to schools
after the workshop when a teacher has adequate knowledge of what is expected of him/her,
imparting the knowledge in such field will not be a problem and our students will not end by being
drop outs after failing their terminal examination.

= QOur Association (MAG) Mathematical Association Ghana, Ghana Mathematical Society
(GMS) and National Mathematics Institute (NMI) should be powering mathematics
workshop to every schools within some jurisdictions, this may led to improvement in the
teaching and learning of mathematics

= Provision of mathematical laboratory to the second circle institutions. If our second circle
students can see some of what they are being taught in laboratory, that means we move
from abstract to reality, this can bring out improvement in the teaching and learning of
mathematics.

= Provision of mathematics models, film strips will also help in improving the teaching and
learning of mathematics in our second circle institutions.

*» The Mathematical Association of Ghana (MAG), Ghana Mathematical Society (GMS) and
National Mathematics Institute (NMI) should be organizing mathematics competition
between/among the second circle institution with in a jurisdiction and any school came
first should be rewarded specifically. If this is done, there will be improvement in the
teaching and learning of mathematics.

= The member of the Mathematical Association of Ghana should be going round the
second circle institution in Ghana, to give Maths funfair, lectures or symposia etc. this will
also aid in the teaching and learning of Mathematics.

= Mathematics Teachers’ through Mathematical Association of Ghana (MAG) need to be
supported to attend International Conferences this will bring in exposure to what
Mathematics is everyday. MAG, GMS, NMI needs to be organizing International
Conferences for its members by inviting other international mathematics association.

* MAG should expand its membership to include those who are not classroom teachers of
mathematics. MAG members can gain valuable knowledge by interacting with such
people and this can bring about improvement in the teaching and learning of
mathematics.

= MAG and GMS leadership need to open up to new ideas that will make MAG and GMS a
truly professional body that will spearhead mathematics education in Ghana and it could
bring about improvement in teaching and learning of mathematics.

= Mathematics teachers’ should encourage their students and however change the wrong
notion developed by our Society over many years which some of the teachers have
transferred to Children and Pupils that Mathematics is difficult.

= Mathematics teachers should try to do their best to create a friendly classroom
atmosphere where teaching is easier and learning is easy and even enjoyable; not a
place of war where criticism is rampant and teaching and learning is difficult. So teachers
should use to praise instead of threats to get students to learn.

= Teacher should plan carefully their work and spend part of their holidays for planning on
how to cover their syllabus before the school reopens. The problem of teaching and
learning mathematics is as a result of the fact that some of the basic topics/foundation
topics were untaught and that has created “holes” in the minds of our students or pupils.
Teacher should remedy it and not add to the problem by skipping some topics.

10
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Teachers of Mathematics subjects should always use concrete objects to teach children
because children learn from concrete to abstract.

Teachers of Mathematics subjects should be endeavour to the use of continuous
assessment to assess the work and progress of their pupil, this could bring improvement
to the teaching and leaning of Mathematics.

Teachers of Mathematics should stop attempting to “pour” knowledge into the “empty”
heads of students rather than providing them the opportunity to study and understand
Mathematics.
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Abstract

The Phytochemical screening and in vivo antimalaria and acute toxicity properties of the crude (water)
plant extract of Phyllanthus fraternus Webster was investigated. The phytochemical screening of the plant
extract revealed the presence of alkaloids, flavonoids, tannins, glycosides, saponin, carbohydrates, resins
and phenols. Acute toxicity (LDs) test of the crude extract on malaria parasites P. berghei gave a value of
692.8mg/kg +2.8. The in vivo antimalaria activity of the extract against Plasmodium berghei berghei was
assessed within 4 days of suppressive test. P. fraternus extract showed antimalaria property for both
suppressive and curative tests. Chemo suppression of 77.23%, 85.15% and 86.39% was recorded on mice
at 50mg/kg, 100mg/kg and 200mg/kg body weight dosages respectively as compared to 97.03% curative
rate obtained from chloroquine (reference drug). The finding highlights the importance of plant products
for the treatment of diseases such as malaria and other major tropical disease in Africa. [New York Science
Journal. 2009;2(5):12-19]. (ISSN: 1554-0200).

Key words: phytochemical, invivo, antimalaria properties, Phyllanthus fraternus, extract

Introduction

Ethno-medicinal study is today recognized as the most viable method of identifying new medicinal
plants or refocusing on those earlier reported for bioactive constituents (Adjanahoun et al., 1991;
Farnsworth, 1966).

Medicinal plant, according to Sofowora (1982), is one which (one or more of) its organs contain
substances that can be used for therapeutic purposes. It may be in form of vegetable drug, which may either
be organized (material which possess a cellular structure e.g. leaf, bark, petal, root etc) or unorganized (non
cellular structural medicinal agents such as gum, latex etc). It may be a decoction, which may be in cold
water or prepared by bringing it to boil and allowing it to cool, or tisane, which is tea made by either
decoction, or infusion (Peters, 1965). Today, traditional medicine has brought to focus a wider coverage of
primary healthcare delivery, not only in the African region but also, to various countries of the world. It is
the first choice of healthcare treatment for at least 80% of Africans suffering from high fever and other
common ailments (Elujoba et al., 2005).

Traditional medicine, a major African socio-cultural heritage, obviously in existence for several
decades, was once believed to be primitive and wrongly challenged with animosity by foreign religions and
conventional or orthodox medical practitioners (Elujoba et al., 2005). In recent years, natural products are
of interest because drug resistance by diseases is on the increase (White and Nosten, 1993) and herbal
remedies are being sought by a cross section of scientist for various ailments (Odetola and Bassir, 1980).
The use of herbs for disease management in Africa and Nigeria in particular could be traced to early man
who probably acquired the skill of healing through deliberate or accidental selection of plants and their
parts (Sofowora, 1982).

The plant Phyllanthus fraternus Webster (Family: Euphorbiaceae) commonly called; gulf leaf-
flower, Chanca piedra, quebra pedra, stone braker, arranca-pedras, carry-me-seed, hurricane weed, para-
parai mi, quinine weed Mache da goyo (Hausa), Gbogbon owun lese (Yoruba) is a small, erect, annual herb
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(Dicotyledonous) that grows 30-40 cm in height (Wunderlin and Hansen, 2002). It is indigenous to the
rainforests of the Amazon and other tropical areas throughout the world, including the Bahamas, southern
India, and China. P. fraternus is quite prevalent in the Amazon and other wet rainforests, growing and
spreading freely (much like a weed). Closely related species are P. amarus, P. sellowianus and P. niruri.
The Phyllanthus genus contains over 600 species of shrubs, trees, and annual or biennial herbs distributed
throughout the tropical and subtropical regions of both hemispheres (Leslie, 2003).

The plant is employed for numerous uses by the indigenous peoples. These include treatment of
blennorrhagia, colic, diabetes, dysentery, fever, flu, tumors, jaundice, vaginitis, and dyspepsia. Based on its
long documented history of use in the region, the plant is considered analgesic and as an aperitif,
carminative, digestive, laxative, stomachic, tonic, and vermifuge (Leslie, 2003).

The wide usage of this plant in the treatment of disease suggest it trial test against the causative agent of
malaria (P. berghei).

MATERIALS AND METHODS

Study area

This research was carried out at the National Institute for Pharmaceutical Research and Development
(NIPRD), Idu — Abuja, Nigeria. The plant Phyllanthus fraternus Webster was collected from Minna in
Niger State and identified at the herbarium of NIPRD, Idu — Abuja.

Drying / micronization of plant parts

The plant material (leaves and stems), was spread thinly on a flat, clean tray (to prevent spoilage by
moisture condensation) and allowed to dry at room temperature for seven days (Sofowora, 1982). The dried
plant material was pounded using a clean mortar and pestle and then blended into fine powder with electric
blender (Binatone model BLG - 400). Mercerization was done to enhance the penetration of the extracting
solvent (water) into the cells, thus facilitating the release of active ingredients (Sofowora, 1982).

Extraction

Sixty two grams (62g) of the powdered plant was macerated in 200ml of water for 48hours. It was filtered
and evaporated with a rotary evaporator to concentrate the filtrate. The semi-solid extract was transferred
into a sterile container and stored in the refrigerator.

Column Chromatographic analysis of extract
2.20g of water extract of Phyllanthus fraternus Webster was dissolved in a mixed solvent of hexane, ethyl
acetate and methanol (table 1). 30g of silica gel was used as stationary phase.

Hexane: Ethyl Acetate: Methanol: Volume (ml)
100 0 0 100
70 30 0 100
50 50 0 100
0 100 0 100
0 70 30 100
0 50 50 100
0 30 70 100
0 0 100 100

Eight fractions eluted from the column and thin layer chromatography (TLC) of the fractions was carried
out using the solvent system hexane: ethyl acetate: methanol in the ratio 3:2:1. The retention factor (Rf)
was calculated thus:

Rf = Distance moved by solute/Distance moved by solvent

Phytochemical screening of extract

The phytochemical screening of Phyllanthus fraternus extract was carried out to determine the following
compounds; alkaloid, flavonoids, tannins, anthraquinones, saponins, glycosides, resins, terpenes and
phenols (Sofowora 1993).
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In-Vivo antimalaria test

Swiss albino mice (18-25g) obtained from the National Veterinary Research Institute, Vom, Nigeria were
acclimatized for a period of 10 days at National Institute for Pharmaceutical Research Development, Idu,
Abuja. The mice were infected with 0.2ml of infected blood containing about 1 x 107 dose of P. berghei
berghei (about 64.0%) from a donor mouse (obtained from IPRD Idu) using a hemocytometer. Each mouse
was inoculated on day one, intraperitoneally (Odetola & Bassir, 1980).

Drug administration: The drug (chloroquine) was positive control, distilled water (placebo) was negative
control and the extracts of P. fraternus used in the study was administered intraperitoneally (treatment
drug).

Acute toxicity (LDsp) test: Lorke’s (1983) method of determining LDs, was used to determine the toxicity
level of the extracts in mice. Three groups (A,B,C) containing four mice each were subjected to treatment
intraperitoneally with the extract at 500mg/kg, 1000mg/kg and 1500mg/kg body weight respectively for
phase | test. They were kept in check for ten days and mortality recorded from each group.

In view of the result obtained from phase | treatment, phase Il treatment was carried out using a dosage of
600mg/kg, 800mg/kg and 1000mg/kg on another three groups of four mice respectively. Route of
administration was also intraperitoneal and mortality was recorded.

Toxicity was calculated using the formula:

LDs, = vmaximum dose for all survival x minimum dose for all death

SUPPRESSIVE TEST (Evaluation of schizontocidal activity on early infection): Peters’ 4 —day
suppressive test against Plasmodium berghei berghei infection in mice was employed (Peters, 1970).
The mice were divided into five groups of five mice each. The first three groups were
administered 50,100 and 200 mg/kg/day doses of the extract for four consecutive days, while the fourth
group was administered chloroquine 5mg/kg/day and the fifth group was administered an equivalent
volume (5ml) of normal saline (control group) for four consecutive days (D;-Dy).
On the fifth day (Ds), thin blood films were prepared from blood collected from the tail. The films were
air-dried, fixed in methanol for 30seconds, and stained with 10% giemsa for 20minutes. The slide was
rinsed carefully and thoroughly under running tap water and left to stand in an upright position to dry
(Inger et al., 2004).
Prepared slides were viewed under the X100 objective (oil immersion) light microscope with special ocular
and the condenser sufficiently close to give a good contrast. Parasites were search in -an area of a giemsa-
stained thin blood film and without moving the slide; the numbers of infected erythrocytes in the whole
area (i.e. the big and small squares) were counted. The slide was moved to randomly adjacent fields and
counting continued as above. More fields were counted until the sum of 100 erythrocytes in the small fields
was reached. The average percentage suppression of parasitaemia was calculated in comparison to controls
as shown below:
Average % suppression = average % Parasitaemia in control groups — average % parasitaemia in treated
groups X 100/Average % parasitaemia in control group

Thatis: Control mean - Dose mean X 100
Control mean 1
The means were calculated as Mean + Standard Error of Mean (SEM) where
SEM = Standard deviation
vn

CURATIVE TEST: Peter’s (1970) method was used.

25 mice infected with 0.2ml of the standard inoculum were weighed, labeled and grouped into five. Doses
of 50, 100 and 200mg/kg body weight/day of the plant extract and 5mg/kg/body weight per day of
chloroquine (standard group) and 5ml/kg/body weight per day normal saline (control group) were
administered for five days (D;-Ds). At Dg thin blood films collected from the tail region were prepared for
parasitaemia. The blood films were examined using a light microscope and the parasitized erythrocytes on
each slide counted.

14



New York Science Journal, 2009, 2(5), ISSN 1554-0200
http://www.sciencepub.net/newyork , sciencepub@gmail.com

Results

Of the 62 g weight of powdered Phyllanthus fraternus 9 g (14.52%) was extracted and used for
treatment test. Phytochemical screening of the extract showed that alkaloids, flavonoids, tannins, saponin,
glycosides, phenols and resins were present in the extract while anthraquinones and terpenes were absent.
Based on the lethal concentration, dose treatments of up to 200 mg/kg were prepared for the suppressive

test and the result are as presented in table 2 and 3 below;

Table 1: Result of Acute Toxicity (LDsg) Test in Mice.

CODE WEIGHT (g) DOSE SURVIVAL

RA 16.5

LL 20.2 500mg/kg All survived
BKTL 20.0 beyond 24 hours
RLRS 23.4

RLLA 18.6

RLRA 15.3 600mg/kg All survived
RALL 20.6 beyond 24 hours
HDBKTL 235

TLRS 20.7

HDLS 21.4 800mg/kg All died within 24
LARA 235 hours

RLLS 24.2

RL 16.9

HDRL 21.4 1000mg/kg All died within 24
RS 19.5 hours

HDLL 20.4

LS 17.4

HDTL 22.3 1500mg/kg All died within 24
LA 18.2 hours

HDRA 24.0

KEY:

TL = Tail, HD = Head, BK = Back, RL = Right Leg, R = Right, LL = Left Leg, L = Left or Leg, A = Arm
and S = Side. For example RA= right arm, HDLS= head left side and HDBKTL= head back tail. These are
the parts of the animal that were marked with ink for identification.

The LDsy was calculated using Lorke’s method (1983) as:

LDs, = +vVmaximum dose for all survival X minimum dose for all death

LDs, =600 x 800 = V480000

LDsy = 692.8mg/kg.
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Table 2: Antimalaria Properties of Water Extract of Phyllanthus fraternus (Suppressive Test on
Plasmodium berghei)

Code Wt (g) Vol. of Dose No. of Mean
Treatment Parasites Parasitaemia
RS 24 0.12 20
RL 21.4 0.15 5mg/kg/day 26
BKRL 24.3 0.12 Normal Saline 18 20.2+1.69
HD 20.2 0.1 (control) 16
LS 27 0.13 21
TLRA 21.2 0.1 10
TLLS 24 0.12 50mg/kg/day 6 46+154
BK 25.4 0.12 Extract 2
TLLA 27 0.13 3
LL 29.1 0.14 2
NM 22 0.22 2
RLLA 24 0.24 100mg/kg/day 4 3+0.63
RALS 25 0.25 Extract 5
HDBK 27 0.27 2
LARA 29 0.29 2
BKLL 23 0.46 2
TLRS 23 0.46 200mg/kg/day 4 2.75+£0.42
HDRL 26 0.52 Extract 0
RA 26 0.52 3
LLRL 31 0.62 2
BKTL 17.3 0.08 0
HDTL 24.1 0.12 5mg/kg/day 0 0.6 £0.40
TL 25.2 0.12 Chloroquine 2
LA 27 0.13 (Standard) 1
LSRS 274 0.14 0
Standard Error of Mean (SEM) = Standard Deviation
vn
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Table 3: Summary of Suppressive Test with Water extract

MEAN PARASITAEMIA | % INHIBITION
TREATMENT DOSE COUNTS

NORMAL SALINE (CONTROL) | 5ml/kg 20.2 + 1.69 0.00
EXTRACT 50mg/kg | 4.6+ 1.54 77.23
EXTRACT 100mg/kg | 3.0+0.63 85.15
EXTRACT 200mg/kg | 2.75 £0.42 86.39
CHLOROQUINE (STANDARD) | 5mg/kg 0.6 +0.40 97.03

Table 3: Antimalaria Properties of Water Extract of Phyllanthus fraternus (Curative Test on Plasmodium
berghei)

Code Wt (g) Vol. of Dose No. of Parasites
Treatment D4 D7
NM 19 0.08 21 30
HDRL 19 0.08 5ml/kg/day 24 35
BKLS 22 0.11 Normal Saline 28 40
RS 22 0.11 (Control) 16 38
RA 33 0.16 22 28
RL 20 0.1 20 7
LL 22 0.11 50mg/kg/day 19 4
BK 24 0.12 (Extract) 17 10
HD 27 0.14 24 10
HDBK 29 0.15 15 2
HDLL 21 0.21 35 8
TLRS 22 0.22 100mg/kg/day 20 5
BKRA 25 0.25 (Extract) 26 2
BKLA 27 0.27 18 1
LS 29 0.29 22 7
TLRA 21 0.42 27 8
LSRS 22 0.44 200mg/kg/day 30 2
LLRL 25 0.50 (Extract) 28 2
RLLS 26 0.52 18 5
TLLS 30 0.60 34 0
BKTL 27.8 0.14 5mg/kg 30 1
TL 22 0.11 Chloroquine 22 0
HDTL 24 0.12 (Standard) 18 2
LA 27 0.13 21 2
TLLA 28 0.14 19 0
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Table 4: Summary of Curative Test for Water Extract.

TREATMENT DOSE PRETREATMENT POSTTREATMENT
NORMAL SALINE 5ml/kg/day 22.2+£1.96 34.2+£229
(CONTROL)
EXTRACT 50mg/kg/day 19+ 152 6.6 +1.60
EXTRACT 100mg/kg/day 24.2 +3.01 46+1.36
EXTRACT 200mg/kg/day 27.4 +2.64 3.4+1.40
CHLOROQUINE 5mg/kg/day 2+212 1+0.45
(STANDARD)

Table 5: Mean survival time of mice receiving various doses of water extract of P. fraternus during an
established P. berghei berghei infection in mice.

Drug/Extract Dose Mean Survival Time
(Day) (mg/kg/day)
P. fraternus Extract 50 11.543.51
100 20.5 £0.63
200 25.5+ 0.54
Chloroquine (Standard) 5ml 27.5+0.73
Normal saline (Control) 5ml 7.5+0.76
One-way F 3.176
ANOVA P <0.05
Discussion

Phytochemical screening of the Phyllanthus fraternus plant extract revealed the presence of
alkaloids, tannins, saponin, flavonoids, glycosides, resins, phenols and carbohydrates. This is similar to
research findings on Phyllanthus amarus plant by Olonisakin et al (2004) and Okokon et al (2005). Of all
of these metabolites, carbohydrate was the most frequent followed by alkaloids, flavonoids, saponin and
glycosides. Resins and phenols were the least frequent.

The suppressive activity of the extract is shown on table 2(a) with the summary on table 3(b). The
extract at 50mg/kg, 100mg/kg and 200mg/kg weight of mice yielded 77.23%, 85.15% and 86.39%
inhibition respectively as against 97.03% for chloroquine. Results after 4 days treatment showed mean
Parasitaemia of 4.6+1.54, 3.00£0.63, 2.75+0.42, 0.6+£0.40 and 20.2+1.69 for 50mg/kg, 100mg/kg, and
200mg/kg of extract, chloroquine and normal saline respectively. Percentage chemo suppression was also
observed to increase as extract concentration increased. The curative activity showed decrease in
Parasitaemia with increase in dose similar to but lower than the chloroquine standard group as shown on
table 3(b).

The plant Phyllanthus fraternus was observed to show some intrinsic antimalaria activity by its
percentage chemo suppression and even curative ability compared to that of chloroquine which is the
standard drug. The activity might be attributed to the presence of alkaloids or flavonoids which has been
identified present in this work; or even a combined action of more than one metabolite. However, the active
compound(s) known to give this observed activity need to be identified.

This study has however, established the rationale for traditional use of this plant in Nigeria as
remedy for malaria infection.
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Abstract:

In present study concentrations of some heavy metals such as iron(Fe), copper(Cu), chromium(Cr), lead
(Pb), cadmium(Cd) and cobalt (Co) present in common spices of two brands widely used in Pakistan coded
as A & B were determined using atomic absorption spectroscopy. The studies showed differences in metal
concentrations in different spices samples. The concentration of Fe ranged from 144.5 to 1260 mgkg™ on
dry weight basis, where as that of Cu was ranged from 9 to 44 mgkg™ to 3.05 mg kg™. The concentration
level of Cr was from 115 t0368 mg kg™. Concentration of Co and Cd varied little and ranged from 11.5 to
15 mgkg™ and 0.5 to mgkg™ respectively. While variable levels of Pb were detected from 54 to 70 mg kg-1.
Daily intake limit was calculated and compared with MRL (minimum risk level) values given by ATSDR
(2001). Results showed that concentrations of Cr and Pb of all spices samples under study were much lager
than those of MRL values. Thus intake of these spices can cause accumulation of these hazardous metals in
body. Metal to metal correlation study showed strong correlation between. Pb, Cu and Co. [New York
Science Journal. 2009;2(5):20-26]. (ISSN: 1554-0200).

Keywords: Heavy metals, spices, atomic absorption spectroscopy.

Introduction:

Trace metals composition of foods is of interest because of their essential or toxic nature ™. The
accumulation of heavy metals can have middle-term and long term health risks, and strict periodic
surveillance of these contaminants is therefore advisable . Micronutrients constitute a small fraction of
the entire diet but play important roles in different metabolic processes ©

Food composition data is important in nutritional planning and provides data for epidemiological
studies ). Environmental pollution is the main cause of heavy metal contamination in food chain. The trace
metal contents of individual foods varies and is dependent upon the trace metals introduced in the growing,
transport, processing and fortification of food ®. The other technological processes used to bring the food
to the consumer can significantly increase the total trace metal contents of the food ©”

Spices are dried parts of plants, which have been used as diet components often to improve color,
aroma, palatability and acceptability of food. Most of these are fragrant, aromatic and pungent. Natural
food spices such as pepper and mustard have been reported to contain significant quantities of some trace
metals ©®. These trace metals in spices and medicinal plants play vital role as structural and functional
components of metalloprotiens and enzymes in living cells ©. The addition of spices —that may be
contaminated with trace and heavy metals- to food as a habit may result in accumulation of these metals in
human organs. Subjecting to trace and heavy metals above the permissible affect the human health and may
result in illness to human fetus, abortion and preterm labor, and mental retardation to children. Adults also
may experience high blood pressure, fatigue and kidney and brain troubles.

Pakistan has a high diversity of plants used as spices, herbs, and traditional medicines. Several herbs
and spices are either produced on small farmlands or naturally grow in different regions. There is little
information available about the safety of those plants and their products in respect to heavy metal
contamination. In Pakistan majority of population use more spices than any other beverages. Due to the use
of enormous amount of spices daily, it is important to know the toxic metal contents in these The objective
of this work is to estimate the levels of some heavy metals i.e. lead, cadmium, cobalt, iron, copper, and
chromium that may be present in two major spices brand available in local markets in Pakistan. Also, the
levels of investigated metals were recommended by the International Organizations.

Materials and methods:
Sample collection and processing:
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Various food taste enhancers (seasoning and culinary condiments) and spices including chili powder,
Black pepper powder, tumeric powder, and different mix spices e.g. garam masala powder, Chat masala
mix, quorma masala mix and biryani masala mix of brand A & brand B were purchased from liberty
market Lahore. These food condiments represent the most widely used taste enhancers in Pakistan. Spices
from open market were also purchased coded as C. A total of fifty one samples were collected (three of
each type) and analyzed.

Analysis:

The samples were carefully opened and dried to constant weight.1g sample was digested with 20mL
of 2:1 HNO; /HCIO, (Anal grade), and heated until evolution of white fumes. Where necessary more acid
mixture was added and the sample digested until evolution of white fumes marking the end of the digestion
process. The digests were filtered into standard 50mL volumetric flask and made up to mark with distilled
water. This was subsequently analyzed for Pb, Cd, Cu, Cr, Co and Fe by air-acetylene flame atomic
absorption spectrometry (Hitachi Z — 5000) by the standard calibration technique. Calibration standards
were prepared by dilution of the high purity commercial metal standards (Applichem) for atomic
absorption analysis. Adequate quality assurance measures were carried out to ensure reliability of results.
Glassware was properly cleaned and reagents (HNOs, HCIO, and distilled water) were of analytical grade.
Spikes and blanks were also introduced. Results reported are average of duplicates.

The daily intake (mgkgday™) was calculated based on these suppose

1) The human weight is 50 kg and

2) The human intake from spices per day is 20 g.

The daily intake (mgkg‘day™) = metal concentration in spice x 20/1000 /50  (Eq.1)

Results and Discussion:

Fifty one samples of spices available in markets of Pakistan were analyzed for iron, copper,
chromium, cobalt, cadmium and lead. Of the total samples analyzed all the six metal were detected in each
sample. Iron was present in highest amount followed by Cr and Pb. Metal to metal correlation showed that
only three elements Pb, Cu and Co were strongly correlated in spices samples. Significant correlation was
found (r>0.5) between Pb & Cu and Pb and Cu.

Iron:

As revealed by analytical results ( see Table 2) iron content of spices samples
ranged between 144.5 to 1260mgkg™. The highest mean level of Fe was found in sample C-
1 chili powder from open market. On the other hand, lowest mean value was found in
sample B-1. The samples of B-4 and B-2 and C-3 were relatively richer in Fe
concentration.

Although there was a high content of Fe in all the samples, but daily intake
was less then MRL (minimal risk level) value (see Fig: 1). So Fe intake from spices
has no effect on health.

Fe is an essential element .It is a constituent of active site of various
reproductive hydrogenases, most frequently associated with sulfur containing ligands.
Fe together with heamoglobin and ferrodoxin plays a central role of metabolism. Fe
facilitates the oxidation of carbohydrates, proteins and fat to control body weight
which is an important factor in some diseases (diabetes).

Copper:

As revealed by analytical results (see Table 2) copper content of spices
samples ranged between 9 to 44mgkg” The highest mean level of copper was found in
sample A-1 and lowest mean value was found in sample A-3. In all other samples the
concentration was close to 15 to 25mgkg™. Daily intake was much less then MRL (minimal
risk level) value in all samples (see Fig 2). Copper intake from spices has no effect
on health.
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Although copper is an essential element in trace amount but can be toxic at excess
level. Copper build can result in a tendency for hyperactivity in autistic children.
An excess of copper can cause oily skin loss of skin tone (due to ability to block
vitamin C) and cause a dark pigmentation of skin specially, around face. It can
attribute to hair loss specially, in women.

Chromium:

In case of chromium highest mean concentration was found in sample B-4 and
lowest mean concentration in B-7. Chromium particularly Cr (111) plays an important
role in the body function in trace amount but it is toxic in excess amount. Cr (VI) is
toxic and have no role in body. Daily intake values were less than MRL values for Cr
(111) in all samples while higher than those for Cr (VI) (see Fig 3). MRL values are
not a bright line for health risk but as the distance of experimental daily intake
increases from MRL increase risk level also increases. So all the spices samples under
study are source of Cr accumulation in body and are thus health hazards.

cobalt:

In case of cobalt there was a small variation in concentration for all samples
ranging from 11.5 to 15mgkg™. Daily intake values were found to be much lower than MRL
values (see Fig 4). So there is no effect on health due to intake of cobalt from
spices. Although cobalt is toxic at elevated levels, however the body needs in small
amount. Co in the form of vitamin B. is in active physiological form.

Cadmium:

There was a little variation in case of cadmium. The concentration ranged between 0.5 to 2 mgkg™
while permissible limit of Cd is 6 mgkg™ for all foods in Pakistan. (10). Daily intake values were much
lower than MRL values (see Fig 5). So there was no harm by intake of cadmium from spices under study.

Lead:

As revealed by the analytical data high concentration of Pb was found in A-1 (70mgkg™). In other
samples concentration of Pb ranged between 54 t057.5 mgkg™ i.e. greater than permissible standard limit of
Pb (0.3mgkg™) for herbs. Daily intake was much higher than MRL values (see Fig 6). It means intake of
spices under this study can cause Pb accomulation in body. It has been reported to competitively inhibit Pb
uptake in cells ™. Pb is a heavy metal poison which forms complexes with oxo-groups in enzymes to
affect virtually all steps in the processes of heamoglobin synthesis and porphyrin metabolism 2. Toxic
levels of Pb in man have been associated with encephalopathy seizures and mental retardation %"

Conclusion:

On the basis of results it can be concluded that the spices of two widely used brands in Pakistan
and spices from open markets of Pakistan are not only source of trace metals but also source of
contamination of toxic heavy metals especially Pb(Il) & Cr(l11). Thus excess use of these spices in foods is
health hezard.
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Table 1: Instrumental parameters used by FAAS (Hitachi Z - 5000).

Metal Wavelength Slit Air:acetylene Upper
(nm) width | (Lmin™) measureable
(nm) limit
(mgL™)
Fe 248.3 0.2 2.0 20
Cu 324.8 13 2.2 30
Cr 359.3 13 2.8 100
Co 240.7 0.2 2.2 10
Cd 228.8 13 2.0 6
Pb 283.3 13 2.2 200

Table 2: Levels of lead, cadmium, cobalt, iron, copper, and chromium present inspicessamples of two
brands available in local markets in Pakistan.

Fe Cu Cr Co Cd Pb

Spices Sample | (mgkg™) (mgkg™) (mgkg™) (mgkg™®) | (mgkg™) | (mgkg™)
Al 716+3.1 44+0.8 207.5+2.2 15.5+0.5 2+0.08 70.5+0.8
A2 536.5+2.1 20+1.7 134+1.3 12+0.45 1+0.1 57.545.2
A3 416%0.7 9+1.1 175+0.8 11.5+0.3 1+0.1 55.5+0.8
A4 183+4.1 21.5+0.5 162.5+0.7 11.5+0.5 0.5+0.05 | 56.5+3.4
A5 577+2.3 15+0.8 205+1.2 11.5+0.02 1+0.02 55.5+0.9
Ab 372+4.5 18+0.09 204,515 11.5+0.1 1+0.1 56.5+1.7
A7 835£2.2 16£0.6 192.5+0.9 13£0.09 | 0.5:0.4 | 57.5+1.3
Bl 144.5+4.3 26.5£1.3 15215 11.5+0.05 | 1x0.2 57515
B2 523.5+2.2 26.5+1.1 183.5+2.2 11.5+0.1 1+0.1 57.5+2.5
B3 405+0.7 13.5+1.1 175.5+0.6 11.5+0.8 1+0.05 57.5+1.2
B4 1181.5+5.2 24+1.8 368.5+1.8 14+0.2 1+0.08 57.5+1.1
B5 619+0.7 16+0.6 192.5+1.7 13+0.2 0.5+0.1 57.5+0.5
B6 352+3.2 19.5+1.8 226+2.5 12+0.7 1+0.05 55.5+1.8
B7 699.5+1.3 15.5+1.8 115+2.2 11.5+0.5 1+0.05 57.5+2.4
C1 1260+4.9 21.5+¢1.2 123+2.5 12+0.3 1+0.0.3 56.5+1.3
C2 1024+2.4 26.5+1.9 165+3.1 11.5+0.8 1+0.05 54.5+1.5
C3 1171+1.2 20.5+1.3 150+1.7 12+0.6 0.840.011 | 54+1.4
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Table 4: Multiple Metal Correlation Coefficient Matrixes for Various Metals in Spices Samples

Fe Cu Cr Co Cd Pb
Fe 1.0 0.0328 0.0605 0.1239 0.0394 0.0313
Cu 1.0 0.0673 0.4585 0.3466 0.5686
Cr 1.0 0.2475 0.0029 0.0364
Co 1.0 0.3232 0.561
Cd 1.0 0.363
Pb 1.0

mg/kg/fay
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Fig 1: Comparison of MRL values with daily intake to assess health effect of Fe(ll) assuming daily intake
of spicesbeing studied is 20g & wt. of human body is 50kg.

0.5
0.4
0.3
l.:
0.1

0 += -
B2 83 B4 B B B C 2

AR A M A A AT BL
samples codes

MRL value of Cu(Il) ‘

‘l:l dail intake of Cu(ll) by spices

Fig 2: Comparison of MRL values with daily intake to assess health effect of Cu(ll) assuming daily intake
of spicesbeing studied is 20g & wt. of human body is 50kg.
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of spicesbeing studied is 20g & wt. of human body is 50kg.
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Fig 5: Comparison of MRL values with daily intake to assess health effect of Cd(ll) assuming daily intake
of spicesbeing studied is 20g & wt. of human body is 50kg.
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Abstract: Flavonoids are compounds found in fruits, vegetables, and certain beverages that have diverse
beneficial biochemical and antioxidant effects. Quercetin, myricetin and kaempferol were used as
standards. Eight vegetables were selected for the study. These vegetables were purchased from the local
market in JAN 2009. Flavonols were analyzed using HPLC. Acidified 50% acetonitrile was used as mobile
phase. %ages of flavonols were compared in different vegetables. Three different extraction solvents were
used to extract flavonols. The purpose of this study was to analyze the better extraction condition for the
utilization of vegetable peels as the source of flavonols. Then overall comparison between three type of

extracted samples showed that MEOH: H,0O (80; 20) was best solvent for the extraction of flvonols from
the peels of vegetables under study. [New York Science Journal. 2009;2(5):27-31]. (ISSN: 1554-0200).

Key Words: Flavonols, Vegetable peels, HPLC
INTRODUCTION:

Among dietry sources, fruits rich in flavonoids include apples (Pyrus malus), red fruits, and citrus
fruits [1, 2]. In general the more colorful components of the food, like the skins of fruits contain the highest
concentration of flavonoids. An exception to this rule, however, is the white pulpy inside of oranges [3].
Pome trees, apple, pear, and quince, are classified into the subfamily Pomoideae, belonging to the Rosaceae
family. Quince (Cydonia oblongo Miller), followed by 'Red Delicious', peel extracts shows the highest
phenolic content (160.33 and 110.90 mg/100 g of fresh weight). Red skin apple and quince peels are of
great interest as important antioxidant and antimicrobial polyphenol sources [4]. Total amount of
glycosilated flavonols was higher in the whole berries of red grapes where the most abundant phenolic
compound was quercetin 3-O -glucoside [5]. Tomato plants can be engineered to produce isoflavones
without comprising the levels of endogenous flavonols, which are also health-beneficial, but it may be
necessary to enhance the expression levels of chalcone isomerase simultaneously to achieve significant
yields in edible tissues such as fruit peels [6]. Flavonol O- and xanthone C-glycosides are extracted from
mango (Mangifera indica L.) peels. Seven quercetin O-glycosides, one kaempferol O-glycoside, and four
xanthone C-glycosides are found in mango. On the basis of their fragmentation pattern, the latter were
identified as mangiferin and isomangiferin and their respective galloyl derivatives. A flavonol hexoside
was identified as a rhamnetin glycoside.The results obtained in study confirm that peels originating from
mango fruit processing are a promising source of phenolic compounds that might be recovered and used as
natural antioxidants or functional food ingredients [7]. In the present study peels of eight commonly used
vegetables were selected for their flavonol contents.

MATERIALS AND
METHODS Chemicals

All reagents were of analytical grade and were used as received. Quercetin (3,3,4,5,7-
tetrahydroxyflavonol), myricetin (3,3,45,5,7-hexahydroxyflavone), kaempferol were purchased from sigma
Aldrich. Acetonitrile was from Merck.

Instrumentation

The HPLC system (Waters) consisted of a pump (1500 series), a UV detector (2487) was used in
the study. Column was a C18, 250 x 4.6 mm, 5 mm particle sizes. Water was HPLC grade and acidified
with 1 % acetic acid. Qualitative analysis was made with samples, in isocratic mode, with
acetonotrile/water 1:1 at a flow- rate of 1 mL min-1. The injection volume was 10 uL and the elute was
monitored at 254 nm. The filtered samples of vegetables were injected under these conditions, as well as a
mixture of authentic standards of myricetin, quercetin and kaemferol was also injected.
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Sample preparation

All vegetables were purchased from a local market. The vegetable and fruits were dried at room
temperature and for analysis the weighed portions of the dried sample were homogenized into powder.
Ultrasonic extraction was performed using a mixture of methanol and water. For the extraction 15 g of the
ground vegetable was weighed and 30 mL of the extraction mixture was added. The sample was left at
room temperature for 60 min and in an ultrasonic bath at room temperature for 20 min. The extract was

filtered through a 0.45 pm filter and stored at + 4 °C in dark.

RESULTS:

Table: 1 Details of vegetables under study

Srno Name Scientificname  Colour Date of collection  Date of analysis
1 Ginger  Zingiber offocinarum Yellow 8.1.09 9.1.09
2 Carrot Daucus carota Red 8.1.09 9.1.09
3 Garlic ~ Allium sativum Whitish-yellow  5.1.09 6.1.09
4 Onion Allium cepa White/Pink 8.1.09 9.1.09
5 Pumpkin  Cucurbita pepo Light green 5.1.09 6.1.09
6 Turnip Brassica napus White/Purple 5.1.09 6.1.09
7 Potato Solanum tuberosum Brown 2.1.09 3.109
8 Tomato Lycopersicum esculentum  Red 2.1.09 3.109
Table 2: Detail of the codes of fruits and vegetables

Srno  Name of vegetable/fruit ~ Codes50% 80% 90%

1 Ginger Peel G.P.01 G.P.02 G.P.03

2 Carrot Peel C.p.01 C.p.02 C.p.03

3 Garlic Peel Ga.P.01 Ga.P.02 Ga.P.03

4 Onion Peel O.P.01 0.P.02 0O.P.03

5 Pumpkin Peel Pu.P.01 Pu.P.02 Pu.P.03

6 Turnip Peel T.P.0O1 T.P.02 T.P.03

7 Potato Peel Po.P.01 Po.P.02 Po.P.03

8 Tomato Peel To.P.01 To.P.02 To.P.03
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Extraction solvent: MEOH: H,0O 50:50

Table: 3 Qualitative and quantitative analysis of flavonols in peels of vegetables

(%2}
-
>
o

Vegetable

G.P.01
C.p.01
Ga.p.01
O.p.01
Pu.p.01
T.P.O1
Po.P.01
To.P.01

0o No oThh WwN P

Flavonol aglycons Mg/kg
Quercetin  Myricetin

0.97+0.3
0.31+0.3
1.16+0.4
0.53+0.2
2.22+0.2
0.97+0.4
0.04+.03
0.14+.02

2.04+0.3
3.02+0.2
8.4+0.3
7.24+0.4
3.55+0.3
0.88+0.2
1.95+0.2
0.53+0.3

*Total mg/kg

Kaemfherol

0.35+0.3
0.13+0.3
1.11+0.2
0.075+0.4
0.311+0.4
0.311+0.2
0.088+0.3
0.88+0.3

3.36+0.3
3.46+0.2

10.67+0.3
7.845%0.2
6.081+0.4
2.161+0.4
2.078+0.4
1.55+0.3

Each reading is the mean of three HPLC readings. *

Sum of three flavonols.

Extraction Solvent: MEOH: H,0 90:10

Table:4 Qualitative and quantitative analysis of flavonols in peels of vegetables

G.P.O3
C.P.03
Ga.P.03
0.P.03
Pu.P.03
T.P.03
Po.P.03
To.P.03

O NO OTh WN P

Sr.no Vegetable

Flavonol aglycons mg/kg

Quercetin Myricetin
1.53+0.2  3.46%0.2
1.13+0.3  7.33x0.3
1.68+0.3 3.95+0.3
142402  41.3+0.4
2.25+0.4  38.2+0.4
0.66+0.3 21.89+0.3
0.39+0.3 0.66+0.3
0.84+0.4 0.84%0.2

Kempherol
0.75+0.3
0.66+0.2
1.733+0.3
1.86+0.4
0.44+0.4
0.17+0.3
0.04+0.2
0.62+0.2

*Total mg/kg

5.74+0.3
9.12+0.2
7.363+0.2
57.36+0.3
40.89+0.4
22.72+0.4
1.09+0.2
2.3+0.3

Each reading is the mean of three HPLC readings.
* Sum of three flavonols.
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Extraction Solvent: MEOH: H,0 80:20

Table: 5 Qualitative and quantitative analysis of flavonols in peels of vegetables

[92]
-
>
o

G.P.02
C.p.02

0.P.02
T.P.02

Po.P.02
To.P.02

O NO O h WN P

Ga.P.02

Pu.P.02

Vegetable

Flavonol aglycons mg/k
Myricetin  Kempherol

Quercetin

1.9+0.3

1.13+0.4

3.9+0.3
3.63+0.4

3.99+0.2
1.95+0.2
0.17+0.2
3.11+0.3

42.6x0.3
9.55+0.2
4.75+0.3
22.2+0.4
33.77+0.4
0.88+0.2
1.28+0.3
1.955+0.3

1.68+0.3
1.06+0.2
0.62+0.4
0.97+.03
37.76+0.4
0.11+0.3
0.088+0.2
3.11+0.3

*Total mg/kg

46.18+0.2
11.74+0.3
9.2740.2
26.8+0.3
75.52+ 0.2
2.94+0.3
1.538+0.2
8.175+0.3

Each reading is the mean of three HPLC readings. *

Sum of three flavonols.

100

flavonols mg/kg
o
o
|

the flavonols.

Fig:1 Comparison of three extraction solvents for

solvent 3
solvent2
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Discussion:

In the present study three extraction solvents were used to study the extraction and analysis of
flavonols in the vegetable peels. Eight vegetables were used for analysis. Their details are given. [Table:
1]. Analysis of flavonols in solvent system 1( 50:50 MEOH: H,0) in peels of vegetables showed that garlic
peels were richest in flavonols and contained flavonols (10.67 mg/kg) greater than any other vegetable
peels. Minimum amount was present in tomato peels (1.32 mg/kg). Onion and pumpkin peels also
contained reasonable amounts of flavonols (7.845 mg/kg and 6.081 mg/kg respectively). [Table: 3]

Analysis of flavonols in vegetable peels in this extraction system 2(90:10 MEOH: H,0) showed
that ginger peels were richest in flavonols and contained flavonols (46.18 mg/kg) greater than any other
vegetable peels. Pumpkin and onion peels also contained a reasonable amount of flavonols (37.76 mg/kg
and 26.8 mg/kg respectively). The lowest amount of flavonols was present in potato peels (1.538 mg/kg)
[Table: 4]. Analysis of flavonols in vegetable peels, during this method of extraction (80:20 MEOH: H,0),
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showed that onion peels were richer in flavonols (57.36 mg/kg) than any other vegetable peels. Minimum
amount was present in potato peels (1.09 mg/kg). Pumpkin also contained great amount of flavonols (40.89
mg/kg) [Table: 5]. It was observed that solvent system 3(80:20 MEOH: H,0) was best for the extraction of
flavonols from the most vegetables because these give high amount of flavonols in this system [FIG: 1]
CONCLUSION:

It is concluded from the study that a good amount of flavonols was present in peels of vegetables,
so they could be used as a source of flavonols.
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Abstract: HPLC is gaining increasing importance for the analysis of plant extracts. The flavonoids are also
thought to have antioxidant, anti-allergenic, and anti-inflammatory effects, thus contributing to human
health. Reversed-phase HPLC has been used in a number of occasions for the analysis of flavonoids in
plants. In present study two Ficus species were analyzed for their flavonoid contents.
Kaempferol,rhamnetin, myricetin, isorhamnetin and quercetin were used as standards. Results showed that
quercetin was most abundant flavonol present and it was extracted in diethyl ether layer after fractionation.
How ever myricetin was also present in good amounts. It was observed that Ficus bhengalensis contained a
very high amount of flavonoids as compared to Ficus religiosa. [New York Science Journal. 2009;2(5):32-
35]. (ISSN: 1554-0200).

Key words: HPLC, Qualitative and quantitative HPLC, Flavonoids, Quercetin

INTRODUCTION

Plants have the ability to produce a large variety of secondary metabolites, such as terpenoids,
phenylpropanoids, flavonoids, and alkaloids, which together account for over 200,000 compounds [Dixon,
RA, .et al. 2003]. The National Cancer Institute has identified a host of compounds found in foods and
plants that possess cancer preventing properties. Among these are antioxidants, phytosterols, carotenoids,
triterpenes, saponins, tannins, and flavonoids. These phytochemicals may augment immune function,
inhibit the formation of cancer-causing nitrosamines, hinder hormonal activity, as well as induce phase | or
phase 2 detoxification enzymes, thus protecting the body against chronic diseases, such as cancer. Even so,
a substantial amount of additional research is needed in order to obtain a better understanding of the role
these agents play in cancer chemoprevention. Flavonoids, including the anthocyanins, flavonols and
flavones, are among the most intensely studied secondary products with over 6,000 known compounds
[Harborne, 2000]. Many of them play important roles as flower and fruit pigments, UV protectants,
signaling molecules between plants and microbes, and regulators of auxin transport [Dooner, 1991][Dixon,
1991]. The flavonoids are also thought to have antioxidant, anti-allergenic, and anti-inflammatory effects,
thus contributing to human health [Scalbert, 2005][Ross, 2002].

The qualitative analysis by HPLC which produces a “fingerprint” chromatogram obtained under
standard conditions can be very useful for quality control of phytochemicals. Although TLC is a powerful
and simple technique used for this purpose, there are situations in which it can produce doubtful results.
HPLC can also be a useful tool in chemosystematics helping, for example, to characterize species on the
basis of their secondary metabolite contents.

Reversed-phase HPLC has been used in a number of occasions for the analysis of flavonoids in
plants. In one study it was used to distinguish species based on the quantitative variation of flavonoids
among them.

Experimental

Chemicals

All reagents were of analytical grade and were used as received. Quercetin (3,3,4,5,7-tetrahydroxyflavonol),
myricetin (3,3,45,5,7-hexahydroxyflavone), kaempferol, rhamnetin, and isorhamnetin were purchased from
sigma Aldrich.

Acid Hydrolysis:

Controlled acid hydrolysis was carried out with 10% acetic acid under reflux for 3.5 hours. These
fractionated samples were then analyzed by HPLC without any further separation [Filippo Imperato]
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HPLC conditions

The HPLC system (Waters) consisted of a pump (1500 series), a UV detector (2487) was used in
the study. Column was a C18, 250 x 4.6 mm, 5 mm particle sizes. Acetonitrile was from Merck. Water was
HPLC grade. Qualitative analysis was made with samples, in isocratic mode, with acetonotrile/water 1:1 at
a flow- rate of 1 mL min-1. The injection volume was 10 uL and the elute was monitored at 254 nm. The
filtered samples were injected under these conditions, as well as a mixture of authentic standards of
leuteolin, myrcetin, quercetin, Kampherol,rhamnetin and isorhamnetin was also injected.

Sample preparation

Plants were collected from the university campus a voucher specimen were deposited at LCWU
Herbarium. These were then dried at room temperature and for analysis the weighed portions of the dried
sample were homogenized into powder. Ultrasonic extraction was performed using 100 % methanol. For
the extraction 0.5 g of the ground plant was weighed and 5 mL of the extraction solvent was added. The
sample was left at room temperature for 60 min and in an ultrasonic bath at room temperature for 20 min.
The extract was filtered through a 0.45 pum filter and stored at + 4 °C in dark. The methanol extracts were
then fractionated using diethyl ether, n-butanol, ethyl acetate and water to evaluate the most suitable
solvent for separation.

Scheme for sample preparation:
Plant material
Washed

\ 4
Dried and grinded

\ 4
Extracted with 100% methanol —» analysis

v
Hydrolysis and Fractionation
Flavonoid quantification

Diethyl n-butanol ETOAC water
Ether

Flavonoid quantification
By HPLC
33



New York Science Journal, 2009, 2(5), ISSN 1554-0200
http://www.sciencepub.net/newyork , sciencepub@gmail.com

Qualitative analysis

The method developed for HPLC fingerprinting provided a quick analysis of the methanolic
extract and fractions obtained after fractionation. The conditions used led to a good separation of the peaks
which could be identified by comparing the chromatogram with the chromatogram of the reference

compounds obtained under the same conditions.

Quantitatification of flavonols:

Quantitative studies of flavonols were made by comparing with standard solutions of known

concentration.

RESULTS AND DISCUSSION

Table-1: Percentage of methanol extracts of experimental plants

Names of Plants Code | Wt. of Fresh | %age Concentration of
plant MEOH extract

Ficus bhenghalensis FB 1Kg 7.056%

Ficus religiosa FR 1Kg 6.966%

Table-2: Percentage of Flavanoids in different extracts of needles of Ficus

benghalensis and Ficus religiosa.

Fraction Myricetin Kampherol Rhamnetin Isorhamnetin Quercetin
FB Methanol 2.857+0.1m | O 0 0 21.426+0.2
a/kg mg/kg
FB- Diethyl ether | 2.07£0.3 0 0 0 5.712+0.1
mg/kg mg/kg
FB —n-butanol 0 0 0 0 15.714 +0.3
mg/kg
FB -ethyl acetate 0 0 0 0 0
FB -Water 0 0 0 0 0
FR- Methanol 1.0£0.5 0 0 0 429 + 04
mg/kg mg/kg
FR -Diethyl ether | 0.08+0.3 0 0 0 2.857+0.1
mg/kg mg/kg
FR - n-butanol 0 0 0 0 1428+ 0.5
mg/kg
FR - Ethylacetate | 0 0 0 0 0
FR -Water 0 0 0 0 0

Both plants were extracted with methanol and their methanolic extract weights were noted [table: 1]. These
methanolic extracts were then hydrolyzed to convert glycosides into aglycones. Then fractionated with
diethyl ether, n-butanol and ethyl acetate. These fractions were again subjected to HPLC analysis. It
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was observed that most aglycone were present in diethyl ether layer after hydrolysis. Also it was clear from
the study that quercetin was the most abundant flavonol in both species of Ficus[Table:2].

CONCLUSION

Ficus religiosa and Ficus bhengalensis are rich in flavonoids. The most important one Quercetin has
been reported to have interesting biological activities including the inhibition of the cancer, heat shock
protein-9 (Hsp90) [Nagai et al. 1995][Hansen et al. 1997][Kudo et al. 1999][ Wu & Yu 2000].
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ABSTRACT: The corrosion in petroleum pipelines has been investigated by the study of the corrosion of
mild steel in crude oil and refined petroleum products which include premium motor spirit (PMS), dual
purpose kero (DPK), automotive gas oil (AGO), and engine oil. Weight loss technique was used in which
test coupons, with a known weight, were immersed in the test media for a total exposure time of 60 days,
the weight loss was measured at an interval of 10 days, and the corrosion rate was determined. The results
show zero weight loss and zero corrosion rate for engine oil while both quantities are highest for PMS
followed by DPK, AGO and crude oil, in that decreasing order. The observed pattern in the corrosion
behavior is consistent with the density and weight percent of hydrogen in the hydrocarbon products. The
weight loss and corrosion rate increase with decreasing density and increasing weight percent of hydrogen.
[New York Science Journal. 2009;2(5):36-40]. (ISSN: 1554-0200).

Keywords: Mild steel, corrosion rate, weight loss, crude oil, petroleum products, hydrocarbon

INTRODUCTION

Transmission pipelines have a good safety record due to a combination of good design, materials and
operating practices. However, like any engineering structure, the best-designed and maintained pipeline
will become defective as it progresses through its design life. One of the major causes of pipeline defects
around the world is corrosion (Callister, 1997). The selection of pipe for a particular situation is dependent
on what is going through the pipe, the pressure and temperature of the contents. Pipes are fabricated from
different material types to suit stringent needs and services desired. The most commonly used material for
petroleum pipelines is mild steel because of its strength, ductility, weldability and it is amenable to heat
treatment for varying mechanical properties (Smith and Hashemi, 2006; AbdulHameed, 2005; Bolton,
1994; Davies and Oelmann, 1983). However, mild steel corrodes easily because all common structural
metals form surface oxide films when exposed to pure air but the oxide formed on mild steel is readily
broken down, and in the presence of moisture it is not repaired (Badmos and Ajimotokan, 2009). Therefore,
a reaction between steel (Fe), moisture (H,O), and oxygen (O,), takes place to form rust. This reaction is
complex but it can be represented by a chemical equation of the following type:

4Fe + 2H20 + 302 = 2F€203.H20 (1)
Fe,03.H,0 is the rust, and as it is not usually protective, therefore, the corrosion process is not impeded
(British Steel Corporation Corrosion (BISRA), 1965).

This work examines the corrosion of mild steel in crude oil and its various refined products which
include premium motor spirit (PMS), dual purpose kero (DPK), automotive gas oil (AGO), and engine oil.
The aim of this study is to assess the corrosiveness of the various hydrocarbons to enhance material
selection and effective surface treatments of pipelines for apt quality of passivity layers to prevent
corrosion.

36


mailto:bayobadmos@yahoo.com
mailto:hajims@unilorin.edu.ng
mailto:haajims@yahoo.com

New York Science Journal, 2009, 2(5), ISSN 1554-0200
http://www.sciencepub.net/newyork , sciencepub@gmail.com

MATERIALS AND METHODS

The crude oil was obtained from the oil field while the refined products, Premium Motor Spirit (PMS),
Dual purpose kero (DPK), Automotive gas oil (AGO), and Engine oil were procured from the Filling
Station and the pH of each medium was measured. Sheets of mild steel metal of 0.15 cm thickness was
mechanically cut into coupons, 6x3.5cm, centrally perforated with hole of 0.7cm diameter and were
surface-prepared using emery cloth, ethanol and water. Previously weighed coupons were exposed to the
various test media in beakers; and the beakers were kept stationary to avoid displacement effect. Each test
coupon was exposed for a total period of 60 days with six weight measurements taken at an interval of 10
days. The average corrosion rates of the coupons, measured in millimeter per year, (mpy), were determined
using the following established relation (Lawal, 2005; Osarolube et al., 2004; Avwiri, 2004; Gregory, 2004;
Ovri and Ofeke, 1998; Fontana, 1987):

Corrosion Rate = 534 WipAT (2

where W is the weight loss in mg, p is the metal density in mg/m?, 4 is the exposed area of the test coupon
in m?, T is the exposure time in hours. The exposed area of the test coupon is determined as, A = total
surface area of coupon-area of the drilled hole,

RESULTS AND DISCUSSION

The chemical composition, density and pH values of the various media are shown in Table 1. Generally,
the density appears to increase with decreasing weight percent of hydrogen content of the media. The
densities of PMS and AGO are respectively 763.2 and 835.4 kg/m® while their weight percent hydrogen
contents are 14.4 and 12.8 respectively.

Uniform corrosion was observed in all the test coupons immersed in the media and the results of the
weight loss and corrosion rate measurements are as shown in Tables 2 and 3, respectively. The
corresponding plots of weight loss and corrosion rate as a function of exposure time are shown in Figures 1
and 2. Weight loss and corrosion rates are shown to be highest in PMS and negligible in engine oil. The
values of the weight loss and corrosion rates for the other media are in the following decreasing order,
DPK, AGO and Crude oil.

Table 1: Elemental compositions, densities and pH values of Test Media

Elemental PMS DPK AGO Engine oil
Composition (wt. %) (wt. %) (wt. %) (wt. %)
Carbonc 85.5 86.3 86.3 86.1
Hydrogen H 14.4 13.6 12.8 11.8
Sulfur S 0.1 0.1 0.9 2.1
Density (kg/m®) 763.2 794.0 835.4 823.0
pH value 6.6 7.0 6.2 7.0
Sources: Adebayo, 2004; Beckwith et al., 1987
Table 2: Weight Loss by Mild Steel in the Test Media
Exposure Period PMS DPK AGO CRUDE OIL ENGINE OIL
(Days) (gm) (gm) (gm) (gm) (gm)
10 0.004 0.002 - - -
20 0.007 0.004 0.002 0.002 -
30 0.011 0.006 0.004 0.004 -
40 0.015 0.009 0.006 0.004 -
50 0.019 0.011 0.008 0.006 -
60 0.023 0.014 0.010 0.006 -

37




New York Science Journal, 2009, 2(5), ISSN 1554-0200
http://www.sciencepub.net/newyork , sciencepub@gmail.com

Table 3: Corrosion Rate of Mild Steel in the Test Media

Exposure Time PMS DPK AGO Crude oil Engine oil
(Days) (mpy)x10” | (mpy)x10™ | (mpyx10” | (mpyx10” | (mpy)x10”
10 2.54 1.27 - - -
20 2.23 1.27 0.637 0.637 -
30 2.33 1.27 0.849 0.849 -
40 2.39 1.43 0.955 0.637 -
50 2.41 1.40 1.01 0.784 -
60 2.44 1.49 1.06 0.637 -
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CONCLUSIONS
Corrosion in petroleum pipelines have been investigated by the study of the corrosion of mild steel in

crude oil and its products which include the premium motor spirit, PMS, dual purpose kero, DPK,

automotive gas oil, AGO, and engine oil. The following observations were made.

1. Generally, density appears to increase with decreasing weight percent of hydrogen in the hydrocarbon
media.

2. Corrosion rate is highest in PMS, negligible in engine oil, and in the following decreasing order for the
other media, DPK, PMS, and Crude oil.

3. Corrosion rate is observed to decrease with decreasing weight percent of hydrogen content in the
hydrocarbon media.
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Abstract: The Uttarakhand region is the easternmost part of the Western Himalaya. The vegetational
wealth of Western Himalaya is well known since ancient time. The varying topographic conditions of this
region thrive on different types of vegetation. It has a rich medicinal plant flora of over 1000 documented
species having medicinal value. Out of these, more than 700 species are much in use in the country, mostly
by local people living in the villages as a household remedy in several diseases. With the increasing biotic
pressure, the forests and alpines are getting degraded and in the process ground flora and shrubs which
happen to provide bulk of the medicinal plants are also under strain. In the present study a field survey
made from August to December 2008 in four alpine and sub-alpine zone viz. Tungnath of district
Rudraprayg and Rudranath, Mandal and Valley of Flower of district Chamoli in order to refine the
medicinal strength of above places. The altitudinal range, local name, part used, use/cure and status of
some important medicinal plants are compiled based on the earlier publications as well as personal
communication with local persons, rural folks and vaidyas. [New York Science Journal. 2009;2(5):41-46].
(ISSN: 1554-0200).

Introduction:

The Himalaya has been a perennial source of attraction, curiosity and challenge to human intellect
throughout the ages. Amongst several assets, the vegetation provides an everlasting field of investigation.
The diversity, copiousness as well as uniqueness of the plant components in various habitats retained sound
and aesthetic environment of the Himalaya. However, in the recent past couple of years excessive
exploitation of vegetation, unplanned land use, natural disasters and several developmental processes,
accelerated deterioration of biodiversity and harmonious ecosystem of the Himalaya (Gaur, 1999). The
state of Uttarakhand is bestowed with a divers array of natural vegetation ranging from the sal forests to
Terai-Bhabar to treeless herbaceous meadows in the high alpine region. The alpine meadows, locally called
Bugyals in Uttarakhand, are said to be nature’s own garden where a multitude of colorful herbs, a variety of
medicinal plants and nutritious grass grow in great profusion. Besides forming the crucial headwaters of the
Hiamalayan Rivers and habitat for high altitude fauna, Bugyals are closely linked with the local livelihoods
and religious sentiments (Rawat, 2005).

The alpine zone represents one of the most fascinating biomes in the Himalaya. It forms nearly
33% of the geographical area in the region, of which about 25.88% area is vegetated and remaining 7.12%
are falls under perpetual snow (Anonymous, 1989). In the state of Uttarakhand the alpine zone forms about
24.11% of the geographical area. Limited by a distinct tree-line towards lower elevation which ranges
between 3300-3600 m above sea level in the western and 3700-4000 m above sea level in the eastern
Himalaya, the alpine vegetation comprises closely matted dwarf shrubs, herbaceous meadows, bogs, and
snow-swept grounds characterized by cushion shaped plants. In greater Himalaya, alpine region is
generally separated by a distinct tree-line where forests of birch-rhododendron (Betula utilis-
Rhododendron campanulatum), high altitude fir (Abies spectabilis) and brown oak (Quercus
semecarpifolia) terminte. The broad physiognomic units of alpine vegetation in the Western Himalaya
include the stunted forests or Krummholz, alpine scrub, alpine meadows, and pioneer communities on scree
slopes and moraines (Rawat and Rodgers, 1988).

Material and Methods:

Present study is based on the field survey made from August to December 2008 in four alpine and
sub-alpine zone viz. Tungnath of district Rudraprayg and Rudranath, Mandal and Valley of Flower of
district Chamoli (Fig.1) in order to refine the medicinal strength of above places. The notable contribution
to medicinal strength of above places have also been reported by several workers (Gaur, 1999; Rawat,
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1989; Rawat, 2005; Kala et al., 1998; Nautiyal et al., 2000; Rau, 1975; Rawat and Pangtey, 1987; Rawat et
al., 2001; Samant et al., 1998).
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Fig.l  Map of Uttarakhand Districts, India

Result and Discussion:

It is generally known that the distribution of alpine vegetation is governed by adverse edaphic and
climatic factors. Scanty rainfall, high wind velocity, low temperature, high ultraviolet (UV) radiation,
snow-storms, and blizzards are common at high altitudes. Vegetation in the alpine zone exhibits a
characteristic adaptation to the environment. The plants are generally dwarfed, stunted, wooly or spiny, and
develop a mosaic patch of different plant forms. They possess an early growth initiation with a short
vegetative span ranging from several days to a few months (Nautiyal et al., 2001).

A large number of medicinal plants of great commercial value grow spontaneously in the alpine
and sub-alpine zone of Rudraprayag and Chamoli district. Some of these grown in the valleys, some in sub-
mountain tracts while some other in high altitudes. In the present study altitudinal range, local name, part
used, use/cure (Table-1) and status (Table-2; Plate-1-a-j) of some important medicinal plants are compiled
based on the earlier publications as well as personal communication with local persons, rural folks and
vaidyas. Of about 1400 species of vascular plants reported from the alpine region of Uttarakhand, at least
350-400 species are known to have one or other kind of medicinal use (Rawat, 2005).

Table-1 List of some important MAPs reported in the alpine and sub-alpine region of Western
Himalaya, India

S. No. | Scientific Name Local Name | Altitudinal | Part Used Use/Cure
Range

1. | Aconitum atrox (Bruhl.) | Mitha 3400-3900 Roots Deadly poisonous, small

Mukherjee quantity used as Anti-
arthritic and sedative

2. | Aconitum heterophylum | Atis 3300-4500 Roots Aphrodisiac,tonic
Wall.

3. | Allium wallichi Kunth. | Gopka 3300-4200 Leaves Indigestion

4. | Angelica archangelica | Rickchoru 3300-3600 Rhizome, Seed Stimulant, expectorant
L.

5. | Angelica glauca | Chora 3000-3800 Rhizome, Whole | Dysentery, bronchitis,
Edgew. plant constipation

6. | Arnebia benthamii | Balchhari 3300-3800 Root Hair tonic, fever, headache,
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(Don) Johnston cuts and wounds
7. | Artemisia gmelinii | Purcha 2500-3000 Whole plant Insecticide
Webb. Ex Stechm.
8. | Bergenia ciliata (HK.f. | Silphar 1000-3000 Root Stone, fébrifuge, digestive
& Th.) Engler
9. | Betula utilis Don Bhoj pat 2400-3000 Seed Abortifacient
10.| Carum carvi L. Kala jeera 2000-3800 Seed Local spice, appetizer, cold
and cough
11.| Cirsium wallichii DC. Shyam 300-3000 Leaves, Root Hepatic and spleen trouble,
Kanya scorpion stings, chest pain
12.| Dactylorhiza hatagira | Hatha jari 2800-4000 Tubers Tonic, astringent, Ayruvedic
(Don) Soo formulations
13.| Fagopyrum esculentum | Palthi 1200-4100 Whole plant Health food
(L.) Moench
14.| Fritillaria roylei Hk. Ksheer 2700-4000 Whole plant Ayurvedic formulations,
kakoli general tonic
15.| Gaultheria trichophylla | Tunglu 2000-4000 Fruits Appetizer
Royle
16.| Hippiphae salicifolia Tarbu 2000-3600 Fruit Appetizer, source of vitamin
D.Don C
17.| Malaxis muscifera | Jeevak 1600-3600 Tubers Tonic
(Lindl.) Kuntz.
18.| Nardistachys Jata mansi 3600-4800 Rhizome Incense, Stimulant, Heart
grandiflora DC. tonic
19.| Origanum vulgare L. Ban tulsi 1000-4000 Whole plant Tonic, bronchitis, hysteria
20.| Picrorhiza kurrooa | Kutki 1500-3000 Whole plant Fever, stomachache
Benth.
21.| Plantago major L. Lahuriya 1500-3000 Whole plant Dysentery
22.| Podophyllum Van kakri 3000-4000 Root, Fruit Roots to treat Sceptic
hexandrum Royle wounds
23.| Polygonatum Maida 1600-3600 Root Cold, Cough
cirrhifolium (wall.)
Royle
24.| Polygonatum Mahamaida | 1400-4000 Root Urino-genital disorders,
verticillatum (L.) All. nerve tonic
25.| Potentilla fulgens Wall. | Bajra Danti | 2700-4300 Root Astringent
ex Hk.f.
26.| Primula  macrophylla | Ram Jayan 1800-4500 Flower Urinary ailments
D.Don
27.| Rheum emodi Wall. Ex | Archa 3300-5200 Rhizome Purgative and astringent
meissn tonic
28.| Rheum moorcroftianum | Dolu 2700-3500 Rhizome Dysentry, internal injury
Royle
29.| Rhododendron Kooti 3000-3800 Whole plant Incense, giddiness, antidote
anthopogon Don to Aconite poison
30.| Ribes alpestre Decne. Kontilo 3200-3800 Fruit Source of Vitamin C
31.| Rumex acetosa L. Chukil jhar | 1500-3000 Whole plant Cuts and wounds, tonic
32.| Saussurea costus | Kooth 3000-4000 Whole plant Lumbar pain, menorrhea,
(Falc.) Lipsch. headache
33.| Saussurea  obvallata | Brahma 4000-5600 Whole plant Cough
(DC.) Edgew. Kamal
34.| Swertia ciliate Burtt Chiraita 1200-3500 Whole plant Blood diseases, purifier
35.| Taxus wallichina Zucc. | Thuner 1100-3650 Leaves, Bark Tonic, anti-cancerous
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Table-2 Status of some important MAPs in the alpine and sub-alpine region of Western Himalaya,

India
S. No. | Scientific Name Local Name IUCN Status | Status in UK
(Global) (Regional)*
1. | Aconitum balfourii Mitha Vulnerable Vulnerable
2. | Aconitum heterophyllum Atees Critically Critically
Endangered Endangered
3. | Allium wallichii Lhadum - -
4. | Angelica archangelica Rickchoru Endangered Endangered
5. | Angelica glauca Choru Endangered Endangered
6. | Bergenia ciliata Pasanbhed - Near
Threatened
7. | Betula utilis Bhojpatra - Near
Threatened
8. | Carum carvi Kala Jira - -
9. | Dactylorhiza hatagirea Hatha jari - Critically
Endangered
10. | Hippophae salicifolia Tarbu - -
11. | Nardostachys grandiflora Mansi - Critically
Endangered
12. | Picrorhiza kurrooa Kutki - Critically
Endangered
13. | Podophyllum hexandrum Van Kakri - Vulnerable
14. | Polygonatum verticillatum Maha Maida - -
15. | Rheum emodi Archa Endangered Endangered
16. | Rheum moorcroftianum Dolu - Near
Threatened
17. | Rhododendron anthopogon | Kooti Near -
Threatened
18. | Ribes alpestre Kontilo - -
19. | Saussurea obvallata Brahma Kamal Endangered -
20. | Swertia ciliata Chiraita - -

*Regional status as per the Shimla CAMP (Ved et. al., 2003)

Owing to the rapid rate of destruction of forests precious herbal medicines are becoming rate day
by day. Some of these medicinal plants are much threatened and others are vanishing rapidly. So, it is
indispensable to take necessary steps to protect the plant from degeneration (Dobhal and Bhandari, 2006).
Considering the increasing demand for herbal drugs in general and Himalayan medicinal plants in
particular and consequent depletion of several species, it is imperative to initiate urgent steps for
conservation (Nautiyal et al., 2001).

There is a need to establish a systematic and organized collection of valuable medicinal plants of
the region. Cottage industries should be established for preparation of crude medicines, powders etc. The
survey of medicinal plants in their natural habitats should be priority for research work. Studies should be
carried out with in two or three years for screening the importance and status of the medicinal plants. On
account of ignorance and unemployment, the valuable herbs of the area disappearing as an alarming rate.
Greedy herb contractors with the help of local people also play great role in the exploitation and depletion
of this great strength.
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Palte-1-(a-j):  Some important endangered medicinal plants of Western Himalaya;
(a)Podophyllum hexandrum, (b) Angelica archangelica (c) Angelica glauca (d)Fritillaria
roylei (¢) Rheum moorcroftianum (f) Nardostachys grandiflora (g)Aconitum balfourii (h)
Aconitum heterophyllum (i) Dactylorhiza hatagirea (j)Picrorhiza kurrooa
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