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Editorial Board

e  Dr. Kithsiri Edirisinghe e Ms. Dunishiya de Silva
e Ms. Nishani De Silva e Ms. Manisha Gunasekara
e Ms. Mihiri Jansz e Mr. Tharindu Dewalegama

e Ms. Nilusha Perera

Editorial
In this second issue of the BioINQUIRER we present to you insights into vari-
ous aspects of health and services. Thus, this issue explores the global need
and demand for nurses, delves into rheumatoid arthritis, a common complaint
among ©people, explores mothersdé awa
concepts behind modern education and learning.
In addition, two of the Laboratory Technology (specializing in Biotech) stu-
dents have shared experiences of their individual projects in manufacturing eco
friendly products. We hope that many more students will engage in similar sci-
entific inquiry.
We believe that these diverse topics will both challenge and inspire you while
enriching your awareness on these subjects.
All students at IIHS and those in health services are encouraged to contribute
to this exchange of information and ideas.
This is a platform that is ideally suited for the allied health sciences field in Sri
Lanka and overseas to display, share and disseminate knowledge within their
respective areas.
It is with great pleasure we announce that the IIHS inaugural research
forum AContributions to GIlobal Healt
2013 at IIHS. This research forum will be preceded by a one day research
workshop on the 3rd of April. We look forward to your participation at
that event.
We hope you will enjoy reading this second issue of the BioINQUIRER.
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Nurses wanted ; A global demand

We are in an era where Sri Lanka as a country is focusing heavily on foreign en
ployment. The section on Foreign Employment in the National Human Resource
and Employment Policy (2012) states that in the year 2009, out of the 784,212 po:

Silva S.N tions offered, Sri Lanka could supply persons for only 247,119 of them. It furthel
MBBS (Colombo),

(BRI iERey explains the lack of skilled workers as a main reason for this. Therefore the repo
Sr“-si?k& states, 6The focus of national polic
e teeme); ' ensuring skilled, safe migrationo 0
otmail.com achieve this, the report further suggests the followingr o mot i ng ski |
through better skills training, diversification of destinations, identification of and
capitalizing on Sri Lankads competit.

empl oyment opportunities that are ava

Out of the many available such employment opportunities, nursing has become particularly, o
with a huge demand. The Multidisciplinary Global Advisory Group of the World Health Or-
ganization (2000) in their report has acknowledged a worldwide shortage of nurses. They fu
ther emphasize the gravity of the issue by stating that the crisis situations in many countries c
to this shortage have been key themes in many of their meetings. In an article on Shortage
Nur ses, Booth (2002) explaining the possi

shortage is caused by an increased demand for nurses, while fewer people are choosing nur
as a profession and the current nurses worldwide are aging. The shortage applies to nurse

practice as well as the nurse faculty who

The problem is recognized and prioritized by many developing countries in the world, openir
opportunities for qualified nurses. Murphy (2012) reveals that by 2025, there will be an alarn
ing shortage of nurses in Australia. Further explaining Murphy states that by 2025, there wou
be a predicted gap of between 80,000 and 147,000 nurses.Murphy further reveals the requ
ment to reveal the gap by saying O6The fi g
by between 85 and 158 per cemr 8000 to 14,700 newly qualified professionats increase
sefsuf ficiency and meet future demand. 6The
Wor kf orce Australiads report on Doctors, N
is highly significant in the case of nurses (109,000 or 27%), comparatively so much more th:
it is for doctors (2,700 or 3%).
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Schofield (2007) has carried out a research on rate of retirement of nurses in Australia.
The study has revealed that the rate is significantly higher between the base year of
2006 and 2026, than they were between 1986 and 2001 (p < 0.001). In this study the
reason for this difference Iis mentioned
ing the high birth rate seen in Australia immediately after the second world war and
then the compensatory reductions in birt
once the present workforce (who are primarily pastid-war born) retire, there will

not be adequate replacements for them within the Australian population. This projected
lapse especially with regard to nursing is explained in Australian Bureau of Statistics
report, Australian Social Trends: Nursing workers (2005). Schofield in the same study
guoted before, goes to further states 0T
ing vacancies due to retirement, with ageing already impacting on the structure of the

nursing workforce. 0

The situation is not so different in the
in five nurses on the United Kingdom (UK) professional register is aged 50 years or
older. Over the next few years, the profession will lose, through retirement, many of its
most experienced practitioners. o6 A resea
2002) has identified alarming facts as 24% of registered nurses are set to retire within
the next five years (from then) and 12% of district nurses are aged over 55 and eligible
to retire at any time. They further report that 170,000 registered nurses have left the
nurses register between 1990 and 2000. In a repeat of the article published by the BBC
in 2003, guotes a nursing | eader at the
NHS is in a "race against time" to replace the 50,000 nurses who will retire over the
next five yearsod6 (at that time). And t he

rently.

A similar situation prevails in the North America as well. An article on Nursing times,
named ONHS faces a nursing shortage, rev
u. S. Bureau of Labor Statistics stating
2008 2018,as reported by the U.S. Bureau of Labor Statistics is anticipated to be a
22 %, or 2.12% annually. 0. Therefore the
growth rate. Projected Supply, Demand, and Shortages of Registered Nurses: 2000
2020 (2002) report further clarifies the
shortage in 2020 results from a projected 40 percent increase in demand between 2000

and 2020 compared to a projected 6 percet
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A similar situation prevails in the North America as well. An article on Nursing fj

named ONHS faces a nursing shortage
Uu. S. Bureau of Labor Statistics st at
2008 2018,as reported by the U.S. Bureau of Labor Statistics is anticipated t
22 %, or 2.12% annually. 0. Therefore
growth rate. Projected Supply, Demand, and Shortages of Registered Nurses
2020 (2002) report further clarifi ¢
shortage in 2020 results from a projected 40 percent increase in demand betwe
and 2020 compared to a projected 6

Registered nurses association of On
in Nursing Educationdé (20009) guotes
shortage of registered nurses in Canada of 78,000 RNs by 2011 and 113,000
2016.

This situation has increased the salaries and other benefits in the field of nursin
der to attract more people to take up nursing as a profession. The Nursing Sal
vey 2005 in the United States show that the Salaries for nurses have constantly
the increase. The avarage agual intonier allsesporadnt
is $58,600, 7.3% higher than 2004 ($54,600) and 18% higher than 2003 ($4
Continuing a trend over the past few years,diaeting hourly base salafgr RNs alsg
rose, averaging $20.15/hean increase of 4.2% over last year. And LPNs gained
mor e reporting a 6.2% increase oVver

mes,
rev
I ng
0 be a
t he
5. 2000
S t h
ren 2000
ber ce

[ ario
The
RNs by

g in or-
ary Sur-
been in
se 0oV
9,600).

even
t he

Migration of nurses has therefore become an important factor to balance out this
crisis; thus creating a job market with an extremely high demand. In a previousl
tioned article of the BBC News (2003), general secretary of the Royal Collg
Nur sing, was quoted saying Owithout
the health service would be "runninr
(2007) In a study on Nurses migration, many countries have increasing percen
their nursing work forces belonging to migrant nurses. Naming soh@%bof nurse
in USA, 21% in New Zealand, 30% in Switzerland etc.In his work Health work
mi gration to Australia, Hawt hor ne (2
longstanding dependence on migrant nurses to compensate for chronic nurse s
due to the continued exodus of Australian nurses overseas and to emerging of
ties in other professi ons :09 badea ot ahatysisi
Department of Immigration and Citizenship (DIAC) data, Victoria was the majo
porter of temporary nurses (1,010 that year), followed by Queensland (780), W
Australia (750) and NSW (610).6

Therefore it can be concluded that Nursing could be one of the main skilled

sions that Sri Lanka could plan to produce to meet the ever increasing d
throughout the world. And hence as the National Human Resources and Empl
Policy (2012)suggests, proper training to produce skilled workers; in this case
nurses to match the needs of the global demand is a massive need of the hou
institutes, infrastructure and resources to provide such ao wate and globall
matched training has become more important than ever before.
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Study and Production of Home Made Pineapple Wine

i Introduction

MThe term 6wined is applied to the pr
{ of fruits or fruit juice with an aging process known as fermentation. Wine is
'] usually named after the fruit from which they are produced. Therefore wine
§ made with the use of Pineapple fruits is cafadeapple wine

Irosha
DEVESE MM Pineapple is said to be a store house fruit because it carries many health

Diploma in benefits. When used for preparing wine, it produces soft, dry, fruit wine with

IETIE AN 2 strong pineapple bouquet. It has mix sweet and tart taste with rich flavor.

L] The advantage of making a variety wine depends on the variety of base in-
(St rL Rl oredients being used, that we can get to experience the taste of new flavored

AN Vines.
(GS)

Wine which is produced in large wine industries in large quantities preserva-
tive methods are used to keep the wine fresh. In these types of wine the
chemicals such as campden tablets, acid blend and some enzymes|such as
pectic enzymes are used to give artificial quality and taste for wine. The con-
sumption of it has many side effects due to the presence of chemicals.

In home made wine, the product is fresh, without any chemicals and the cost
can be saved. The methodology is much simpler and is easy to
home. An additional benefit in consuming home made wine is that the
holic level can be monitored and adjusted to the desirable quantity but this
type of wine cannot be stored for a long period of time, thus it will lose its

taste and freshness.

Procedure

The structure of methodology applied in the study examines the wine mak-
ing process by the use of simple procedures as used in antient times. [The ad-
vantage of the study is that the wine is chemical free sustains health while
saving costs.

A weight of 1kg of pineapple, 1kg of sugar, 2 teaspoorSazcharomyces
cerevisiaeand 10 cups of water is warmed and then allowed to cool, The

process is long and it requires patience, regular monitoring is necessary.
Throughout the process aseptic conditions must be followed to prevent con-

The procedure has four subdivision process, they are as follows:
1. Preparation of wine with the base ingredients
2. Primary fermentation
3. Secondary fermentation
4. Heating process
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The experiment was started by preparing the content of wine. It is the most essential
part of the experiment where faults could occur if not done with care. Ten cups of
water was poured into the airtight container and 1kg of pineapple must be added in
two forms as pulp and juice; it is made by cutting the fruit into small pieces and leav-
ing it in the refrigerator, the juice is the natural extract from the fruit. Later 1 kg of
white crystal sugar must be added. Before introducing the yeast into the content, the
sugar must be stirred well and dissolved into the solution, then two teaspoons of
yeast was added and was stirred constantly for another one or two minutes. This al-
lowed uniform mixture of yeast into the solution. The must was prepared and kept
closed in airtight container and stored under dry, warm place. Temperature was more
suitable at room temperature (Sri Lankan climate).

Primary fermentation

During the primary fermentation the must should be aerated once in two days up to
21 days. In between the time period the pH level was checked and recorded. When
opening each time the container, made sure it was air tight. The color changed and
the smell aroused during this process.

After 21 days, the wine was filtered to discard the
and sediments. The filtration could be repeated if
essary. The pH level was recorded. The clear li
was once again stored back into the clean air tight
tainer to prevent oxidation and allowed for secon
fermentation its anaerobic process which conve
remaining sugar into alcohol and release of carbo
oxide. The process was very slow because the qu
of brix falls down and pH level reaches to-3.3. It
was stored for minimum 27 days and later the

The sediments are filtered and
Filtration process carried out discarded leaving only clear
wine in the container

Next, collected clear wine was heated to stop the fermentation, if not the wine would
become more dry and taste unpleasant. Heating helps to kill the yeast and other mi-
crobes if present and a clear quality wine can be obtained.

When bottling, the clear wine was transferred into a sterilized bottle and crown

The bottle was labeled with pH level, the bottled date and more importantly chemical
free pineapple wine. The preservation time could not be indicated because it is a natu-
ral home made wine.

Investigation on pH level changes was examined by a pH meter and recorded.
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The wine is allowed for the

Table 1:pH level measured by a pH meter

No of Days pH values
1 5.7
5 4.7
10 4.6
15 4.6
20 3.4

According to table 1 the initial pH range of pineapple juice were found to be 5.7, it
is an acidic juice because it is a citrus fruit with a mixture of sweet and savory taste.
Primary fermentation is a fast process where the sugar is converted to alcohol and
release carbon dioxide making the solution more acidic. On"tiua the pH fell
gradually to 4.7 and pH value 4.6 remained the same in between 10 to 15 days.
Then to the end of primary fermentation it became more acid with the range of 3.4.

The acidity is measured by the amount of malic acid present in the fruits, pineapple
has natural acid character gives flavor, aroma and fights the effect of spoilage or-
ganisms and also produces sulphites which will help prevent oxidization to some
extent.

Temperature was maintained at a warm condition. [Sri Lankan climatic temperature
was superior for wine making]. This also plays a major role in the rate of fermenta-
tion. In cool temperature the fermentation process is lowered and the quality of wine
falls. Therefore, it is stored in a warm dry place with enough ventilation.
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Graph 1: The graph illustrating the fall of pH level recorded within the 21 days.

pH values

— = -
e

—4—pH values

no of days

This clearly states that acidity levels become high at the end of the primary f
tation.

ermen-

This shows a positive result because acidity enhances the flavor, and affects|the sur-
vival of bacteria in the must, so using chemicals is not essential when making pine-
apple wine.

The change of color and odor was also examined. There was a significant change in
color after 10 days time; it had a change from pineapple yellow to golden brown. At

the end of 21 days there were more sediment at the bottom and a clear golden brown
liquid settled on the top layer.

The odor was not taken into the account because during primary fermentatio
duces unpleasant scent due to yeast metabolism interacting with fruits.

it pro-

Secondary Fermentation

Secondary fermentation is anaerobic conversion of sugar into alcohol and |carbon
dioxide by yeast. Therefore it must not be aerated and process takes place really
slowly and while in a cool place, warm conditions are not suitable during this|stage.
Fermentation takes at least two and half weeks. Since it is kept under anaeropic con-
ditions pH and brix cannot be checked regularly as it would affect the process but a
few readings can be taken while minimizig exposure to oxygen.

There are some problems that arise during the process. Secondary fermentation is
otherwise known as Malolactic Fermentation. Malolactic conversion can take place
at any time during or after alcoholic fermentation. Wine undergoing malolacti¢ con-
version will be cloudy due to the presence of bacteria, and may have the curious
smell of buttered popcorn, due to the production of diacetyl.

Pasteurizing

Pasteurizing wine prevents Malolactic Fermentation and deactivates yeast function
and Kills other microbes in the wine.

Pasteurizing wine by high heat supplied not directly by the use of under watér bath
and not exceeding 70 degrees long enough to kill active yeast to stop the fermenta-
tion without adding any chemicals.



13 VOLUME II,ISSUE1

The pie chart demonstrates the extension period for making home made wine.

Time Period

B primary fermentation 21%
56%

secondary fermentation
27%

It only has two major processes; both processes require long time but primary fer-
mentation takes 21 days maximum and occurs at faster rate by occupying less time
when compared to secondary fermentation which is usually slow and takes 27 days
or more depending on the fruit variety, more time is necessary.

Conclusions

The present study had a successful methodology because the pineapple wine results
showed positive results by no spoilage or flaw detected during the fermentation
stages. It proves that making home made pineapple wine is suitable without the use
of chemicals but still further clarification is necessary to omit risk and errors.

The limitations are that only the physical appearance and pH value was probed in
this study.

The quality can be further examined by measuring degrees of brix [specific gravity
of sugar content] using hydrometer and the total acidity [TA] which is done by ti-
trating acid wine with an alkaline, to find the concentration of acidity.

To avoid malolatic fermentation, lysozyme enzymes which is isolated from white
egg can be added this protects wine to
it does not interfere with yeast function.

The preservation must also be checked as a further study, this is essential for wine
making because wine is the production of alcohol by fruit which is a source of pre-
served good.
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Producing Citronella Scented Candles

Most viral fevers have become a vast problem presently. Some of these dis-
eases are being spread by mosquitoes. Dengue and Yellow fever are some
examples for the viral diseases that are being spread by mosquitoes. Besides
] these viral diseases there are a variety of diseases that are being spread by
il mosquitoes such as Elephantiasis, Malaria and etc. Among the previously
mentioned diseases Dengue has become a severe problem currently in Sri
Lanka.

Most of these diseases and problems can be avoided by taking precautions
against the mosquitoes and generally, insects. Therefore the objective of this

B.L Piyumi study is to use Citronella oil as a precaution method and to introduce Citro-
Dinusha nella oil to the public as a less inconvenient product against the mosquitoes

Diploma in and most of the insects.

Laboratory

Biopesticide are biochemical pesticides that control pests using nontoxic

methods. They are emanated from naturally occurring substances. Normally
(Specializingin  conventional pesticides are synthetic substances that directly kill or inactivate

Biotechnology XIIHS) pests. But biopesticides are eco friendly substances that are easy to use.

Technology

Biopesticides are mostly consisted of alkaloids, terpenoids, phenolics and some
other minor chemicals. Biopesticides are derived from neutral sources as animals,
plants, bacteria and certain minerals. By the end of the year 2001 there were 195
registered biopesticides in effect and 780 products that originated from them. In this
case biotechnology and genetic engineering plays a major role when producing con-
structive biopesticides.

Citronella is a volatile essential oil that can be obtained using the leaves and the
stems of different Cymbopogon (lemon grass) species. The main species that are
being used are:

e Ceylon citronella oil which is being acquired frabymbopogon nardus Rendle

-and

e Java citronella oil which is being obtained fr@@ymbopogon winterianus Jowitt

Main constituents of Citronella oil are citronellal and geraniol. Citronella oil is col-
ourless or light yellow liquid which has a lemony or a grassy odour. This is a flam-
mable liquid which in case inhaled would cause an initial stimulation which would
be followed by depression of the central nervous system. And Citronella oil could
be harmful if ingested in a considerable quantity and might also cause irritation or
allergic reaction for some individuals if it gets in contact with either eyes or skin.
However generally, if used in a correct method, Citronella oil is not considered as a
hazardous substance for humans. And it also has a low or no risk to the environment
or to the wildlife considering Citronella oil is both natural and has a low level of
toxicity. And it is not very largely in use to cause any adverse effects.
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Currently Citronella oil is being produced in industrial scale throughout the world.
Some of the main countries that are involved in manufacturing Citronella are Tai-
wan, Sri Lanka, Brazil, Mexico, South Africa, Argentina, Jamaica, Ecuador, India,
Honduras, Guatemala and Madagascar.

Citronella oil has many uses of it. Following are some of the major applications of
Citronella oll.

e Insect repellent One of the most important uses of Citronella oil is that it acts
as an avid insect repellent. It repels insects as mosquitoes including Aedis ae-
gypti (Dengue causing mosquito), fleas, black flies and ticks which aid to pre-
vent their bites. It can be used on human skin and the clothing as a liquid, oil or
a patch. Citronella oil is more preferred rather than synthetic repellents as DEET
because Citronella oil is a natural, non toxic substance which can be safely used
as a repellent. Citronella oil can also be used as a repellent for animal either to
ward off fleas and ticks.

o Aromatherapyi Citronella oil holds activating and warming qualities, both
physically and mentally. Use of Citronella oil in aromatherapy is sometimes
overlooked as it is mostly used for its insect repellence quality. However when
Citronella oil is diluted in a base oil and applied to the skin would formulate a
mild warm sensation relieving painful muscle and joints. Even though this has
not been proved with instructive scientific experiments, the aroma of Citronella
helps to sooth nervous fatigue. And this also aids in relieving the pressure of mi-
graines and headaches.

e Astringenti Citronella oil can also be used as an astringent for oily skin areas.
As a precaution a single drop of Citronella oil can be applied to the inner fore-
arm to test for irritation. Then two to three drops of Citronella oil can be applied
on oily skin areas to wipe off the excess oil using cotton balls.

e Perfume industry Mostly Java citronella oil is used to produce perfumes as
they carry a stronger aroma than the Ceylon Citronella oil. Citronellal and gera-
niol are major components in perfumes.

Producing Citronella Scented Candleg

e Necessary amount of oil should be poured into a heat resistance beaker and it
should be heated using a Bunsen burner. The heating should be stopped right
after the wax is liquefied. Then the appropriate amount of previously distilled
Citronella oil should be added into the liquid wax. A small amount of dye can be
added to give a colour to the candle. The liquid mixture should be then poured
into the mould with the prepared wick.

e The amount of wax that should be used depends on the mould. For a cylindrical
mould with diameter of 4 centimetres and the height of 6 centimetres, 200 grams
of wax was used. The paraffin wax was placed inside a heat resistant beaker and
was heated until it is liquefied using a Bunsen burner.
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Then 10 millilitres of Citronella oil was added into the liquid paraffin wax. Then 2
grams of dye was added into the liquid wax mixture to give out a colour.

While the wax was melting a 7 centimetres long piece of twin thread, soaked and
thenhardenedvith paraffin wax was tied to a piece of tooth pick to be used as the
wick of the candle. This was placed in the mould. (The wick did not collapse as the
tooth pick was stuck at the mouth of the mould.)

Then the liquefied waxnixture was poured into the mould and left to solidify. Fi-
nally after the candle was set the toothpick was removed carefully.

Citronella oil targets various specific bothersome insects including mosquitoes,
flies, fleas and tickCitronellaworks without harming or killing the insects. It has a
unique odour that makes it difficult for some pests to locate the host. It acts as a
smoke screen blocking the scent of the host. Pests avoid this not because they dis-
like the smell but because it makes them hard to find a host. Another effect of Citro-
nella on pests is that the chemical composition in the oil irritates the feet of the
pests. This averts the insects from landing on a person who has applied Citronella
oil or has a burning Citronella candle. And also the terpenes in the oil are said to
block neural pathways in the pests such as mosquitoes and interfere with their me-
tabolism and their movements without killing the insect. The length of the time
which gives the repelling effect varies with the amount of Citronella oil in the can-
dles and how long the odour exists.

Citronella oil also holds some therapeutic properties also. They are mainly antisep-
tic, deodorant, diaphoretic, tonic and stimulant. It also has an admirable effect of
clearing the mind. When the candles are lit it releases a faint and continuous stream
of oily vapourswith lemony and herbal fragrance to the environment. These va-
pours enter into the respiratory system and eventually absorbed into the blood-
stream, thus preventing and treating certain illnesses. And these aromas stimulate
the brain calming and soothing the person. It is also said that the aroma of Citronella
can aid in easing the headaches and migraines.

It also gives a beauty to the surrounding creating a very ambient environment. Fur-
thermore Citronella oil does not have any adverse effects on both the humans and
the environment.

And the Citronella scent induced candles can be produced in a larger scale to be
used around the mosquitch areas to avoid them. Moreover pure Citronella oil
should be used to achieve better results.

Another improvement can be done to raise the quantity and the quality ©itrihre

nella oil. According to the initial plan the citrus plant materials are to be placed in
the water and boiled. Instead of this method double boiler method can be used.
When using the double boiler method, a container with water is placed under the
strainerlike container with citrus leaves. A smaller glass container can be posi-
tioned in the middle of the strainkke container. And an upside down stainless
steel lid can be used as a condenser with ice on the top. The lid should fit with the
container below. Then the apparatus can be sited on the heat source. Upon heating
the water vapours would carry the oil molecules and when then come in contact
with the cold (due to ice) stainless steel lid, the vapours would cool down and drip
in the smaller glass container in the middle. During this method more oil can be ex-
tracted and it the more pure.
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