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The purpose of our study was elaboration of locally applied phytopreparations capable of providing
effective protection from mosquitoes. Unique oils of Azerbaijan are rich in naphthenic hydrocarbons,
so they are suitable for preparing cosmetic and medical oils. We have obtained cosmetic oils by fully
purifying oil distillates from aromatic hydrocarbons in presence of natural and synthetic adsorbents.
The composition of purified oil distillates of essential oil, obtained from the plants and their mixtures,
has been studied. Though rubbing of the hands with the control oil distillate did not have any result,
application of the prepared compositions of oils gave positive results in protection from mosquitoes.
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INTRODUCTION

There are over 3,000 species of mosquitoes in
the world, 500 species of them are malaria mosqui-
toes. 70 species of these mosquitoes spread malaria
and other parasitic diseases among people (Lysen-
ko, 2003).

28 kinds of mosquitoes of 7 species dwell in
the regions of our Republic, 7 of them are mala-
ria and 21 are non-malaria mosquitoes (Baghirov
and Aliyev, 2012). These malaria and non-mala-
ria mosquitoes can spread various parasitic and
infectious diseases, viruses and arboviruses
among people.

As a result of the researches, the antibodies to
Tyaginya arbovirus from Aedes vexans mosquito-
es in Sabirabad region (Gaidamowitz, 1968) and
from Anopheles hyrcanus mosquitoes in Lankaran
region were found in the blood of local population
(Lysenko, 2003).

In Qyzylaghaj reserve, the Uukuniemi arbovi-
rus was obtaines from Culex mosquitoes and in ad-
dition, antibodies to Sindbis and Tyaginya arbovi-
ruses were found in the blood of the local popula-
tion (Ismailov, 2008).

doi.org/10.29228/jlsb.53

Also, in 2013, the Sindbis arbovirus was re-
vealed in this zone from Anapheles Maculipennis
mosquitoes, caught in a non-residential building in
Garagurd village of Khachmaz region (Aliyev,
2013).

An.vexans, C.modestus, An.hyrcanus va
An.maculipennis mosquitoes can spread parasitic
disease - Tularemia in our Republic. Ahopheles,
Culex, Aedes and other mosquito species spread
Filaria parasites among people (Gaidamowitz S.Y.,
1971).

So, because of the need of preparing a local,
natural and completely harmless preparation aga-
inst mosquito in our Republic, we have elaborated
a medicine that has an effect in protecting from
mosquitoes and that has been tested in laboratory
conditions Gurinovich u Puchkova, 2005; Kyazi-
mov, 2005).

MATERIAL AND METHODS
For the purpose of studying the effect of vari-

ous oils against mosquitoes, the researchers of the
Institute of Petrochemical Processes named after
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Academician Y.Mammadaliyev prepared the drug
preparation, based on combination of White
Naphthalan oil with 5 oils (thuja, eucalyptus, rose-
mary, mint, pine) at certain ratios. The strong bac-
tericidal effect of the preparation was also studied
on 4 microbes: Pseudomonas aeruginosa, Staphy-
lococcus aureus, Escherichia coli bacteria and
Candida alpicans fungus.

Reagents used in the preparation of composi-
tions:

The quality indicators of the White Naphtha-
lan oil (fraction 260-500°C fraction) corresponds to
the table 1 on "White Naphthalan Oil TSh AZ
3536601.246-2016".

The quality indices of essential oils of rose-
mary, eucalyptus and ordinary pine plants are gi-
ven in Table 2.

Physical and chemical parameters of prepara-
tions used in the preparation of compositions are
given in Table 3 "White Naphthalan oil based cos-
metic ointments TSh AZ 3536601.264-2018".

Table 1. Quality indices of White Naphthalan oil.

The name of index

Norm Test methods

External appearance

Transparent colourless
homogeneous fluid

According to the 4.2. point of current TSh

Density at 20°C, kg/m®, should not be less 860 According to TOCT 3900
Kinematic viscosity at 20°C, mm</sec, should not be less 10 According to TOCT 31391
Ignition temperature °C, should not be lower 90 According to TOCT 4333
The amount of aromatic hydrocarbons There is no According to TOCT 6994

The amount of resins There is no According to the 4.3. point of current TSh
Mass fraction of Naphthene hydrocarbons, with percent, . .

should not be less 97 According to the 4.4. point of current TSh
Acid number to 1 g product, mg KOH Absent According to TOCT 5985
Amount of water Absent According to TOCT 2477

The amount of acids and solvents, soluble in water Absent According to TOCT 6307

Table 2. The quality indices of essential oils >f rosemary, eucalypt s and ordinary pine Jlants

The name of indicators Rosemary oil Eucalyptus oil Ordinary Pine oil

IOCT-31791-2017 OKII-91-5120 OCT-10-81-87
Viscosity, g/sm 0,875-0.905 0.870-0.920 0.868-0.903
Acid number, mg KOH/g, should not be too much| Should not exceed 1 | Should not exceed 2 Should not exceed 2
Ester number, mg KOH 6.0-20.0 - Should not be less than 15.0
Breakdown factor, 20°C 1.4600-1.4750 1.459-1.470 1.458 -1.485
Table 3. Physical and chemical ir dices of preparations

Norms according to marks
The name of indicators White Naphthalan+ | White Naphthalan+ | White Naphthalan + Test methods
Rosemary oil Eucalyptus oil Ordinary Pine oil
lodine number, g Y/100 g, According to TOCT
should not be more 0.722 1.225 Lim 2070
Acid number, mg KOH/g, According to TOCT
should not be more Absent 0.02 Absent 11362
Density, g/cm® 20°C, should not According to TOCT
be less 0.8619 0.8628 0.8690 3900
Kinematic viscosity , mm?/sec,
should not be less According to TOCT
40°C 8.0505 5.0482 5.4306 31391
100°C 1.5434 1.5849 1.7399
Ignition temperature °C, should According to TOCT
not be lower 75 £ 9 4333
Freezing temperature °C, should 60°C According to TOCT
not be above 20287
. According to TOCT

External appearance Transparent colourless homogeneous fluid 29188.0 (section 3)
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To test the protective effect of the preparati-
ons from mosquitoes, researches have been carried
out at the Scientific Research Institute of Medical
Prevention named after Academician V.Akhun-
dov. The studies were carried out in the way as re-
commended by the World Health Organization
(WHO) and the authors have been added to this
method (8).

In order to study the effects of oils on the
Cx.p.molestus mosquitoes, the larvae and pups of
mosquitoes were collected and brought into the la-
boratory in the water collected in the basement of
the building 23 located in the Third Micro district.
The delivered larvae and pups were collected and
placed in the narrow cages of the desks, and the
winged mosquitoes were taken for studies.

While carrying out the experiments, 30-40
Cx.p.molestus mosquito females were released into
each of the 2 small desktop narrow cages of 30 X
30 X 30 cm. One of the cages has been selected for
an experimental study and the other one — for cont-
rol. The experiments have been repeated 3 times.
During the experiment the temperature of the labo-
ratory was recorded.

Oily hand (with essential oil) was included to
the one of the cages, whereas oilless hand — to the
second cage. The effects of essential oils on the
mosquitoes were evaluated by recording the timef-
rame till they sucked blood. Exposure of the hand to
mosquito’s contact lasted about 2 h (for experimen-
tal hand) and 15 min (in control). The window of the
laboratory was covered with black stuff. The results
of the experiments are presented in the tables.

RESULTS AND DISCUSSION

As can be seen from the data, the ingredients
which contain eucalyptus, rosemary and Pinus
sylvestris L. oils have stronger repellent effects on
mosquitoes.

As can be seen from Table 4, when is used a
mixture containing 4% of Thuya oil and 96% of
White Naphthalene oil mosquitoes do not approach
to humans for up to 4 hours.

As can be seen from Table 5, when is used a
mixture 4% of eucalyptus oil and 96% of White
Naphthalene oil mosquitoes do not come close to
humans for 5 hours.

When is used a mixture containing of 4%
rosemary oil and 96% of white naphthalene oil
mosquitoes do not come close to humans for 6
hours (Table 6).

When is used a mixture of 4% peppermint oil
and 96% of white naphthalene oil mosquitoes do
not come close to humans for 2 hours (Table 7).

As can be seen from Table 8, when is used 4%
of Pinus sylvestris L. Oil and 96% of White
Naphthalene Oil mosquitoes do not approach to
humans for 6 hours.

On the other hand, our country has large
natural resources to obtain Pinus sylvestris L.,
eucalyptus and rosemary oils.

Table 4. The effect of the composition (1) with Tuja (Thuja orientalis L.) oil on the Culex pipiens molestus

mosquitoes.
Mosquitoes’s Temperature of the Control to the experiments
Contact time | Sucking blood during contact laboratory, °C Sucked blood during contact
25.08.2017
800_g15 Did not suck blood 27.0 Sucked blood after 5 min
10%-10™ Did not suck blood 27.0 Sucked blood after 7 min
12%0-12% Sucked blood 27.4 Sucked blood after 4 min
28.08.2017
800-815 Did not suck blood 27.4 Sucked blood after 4 min
10%0-10" Did not suck blood 27.6 Sucked blood after 3 min
12%-12% Sucked blood 27.6 Sucked blood after 6 min
29.08.2017
900-915 Did not suck blood 20.0 Sucked blood after 6 min
11%%-11" Did not suck blood 20.0 Sucked blood after 4 min
13%0-13" Sucked blood 20.2 Sucked blood after 5 min

147



Abbasov et al.

Table 5. The effect of the composition (2) with Eucalyptus oil on the Culex pipiens molestus mosquitoes.

Mosquitoes’s Temperature of the Control to the experiments
Contact time | Sucking blood during contact laboratory, °C Sucked blood during contact

30.08.2017

800-815 Did not suck blood 27.4 Sucked blood after 6 min

10%0-10™ Did not suck blood 27.4 Sucked blood after 4 min

12%0-12% Did not suck blood 27.6 Sucked blood after 4 min

13%0-13% Sucked blood after 4 min. 27.8 Sucked blood after 3 min
31.08.2017

800-815 Did not suck blood 27.0 Sucked blood after 6 min

10%-10" Did not suck blood 27.2 Sucked blood after 5 min

129-12% Did not suck blood 27.4 Sucked blood after 4 min

13%0-13" Sucked blood after 4 min. 27.6 Sucked blood after 4 min
2.10.2017

800-815 Did not suck blood 19.8 Sucked blood after 5 min

10%0-10" Did not suck blood 19.8 Sucked blood after 6 min

12%0-12% Did not suck blood 19.8 Sucked blood after 4 min

13%0-13" Sucked blood after 10 min. 19.8 Sucked blood after 4 min

Table 6. The effect of the composition with Rosemary oil (Rosi arinus L.) on the Culex pipiens molestus mosquitoes

Mosquitoes’s Temperature of the Control to the experiments
Contact time | Sucking blood during contact laboratory, °C Sucked blood during contact

5.09.2017

§30_g45 Did not suck blood 24.0 Sucked blood after 4 min

10%0-10% Did not suck blood 24.2 Sucked blood after 6 min

12%0-12% Did not suck blood 24.4 Sucked blood after 3 min

14%-14% Sucked blood after 3 min. 24.4 Sucked blood after 2 min
7.09.2017

830.845 Did not suck blood 24.0 Sucked blood after 6 min

100-10" Did not suck blood 24.0 Sucked blood after 4 min

12%0-12% Did not suck blood 24.2 Sucked blood after 4 min

14%-14% Sucked blood after 4 min 24.2 Sucked blood after 3 min
3.10.2017

g0_g15 Did not suck blood 18.0 Sucked blood after 5 min

1190117 Did not suck blood 18.0 Sucked blood after 3 min

13%0.13® Did not suck blood 18.0 Sucked blood after 4 min

159015 Sucked blood after 3 min. 18.0 Sucked blood after 4 min

Table 7. The effect of the composition with Mint oil (Mentha L.) on the Culex pipiens molestus mosquitoes.

Mosquitoes’s Temperature of the Control to the experiments
Contact time | Sucking blood during contact laboratory, °C Sucked blood during contact

12.09.2017

800_g15 Did not suck blood 26.2 Sucked blood after 5 min

10%0-10™ Sucked blood 26.2 Sucked blood after 3 min
13.09.2017

800-815 Did not suck blood 26.4 Sucked blood after 4 min

10%0-10™ Sucked blood 26.4 Sucked blood after 5 min
21.09.2017

800-815 Did not suck blood 26.4 Sucked blood after 4 min

10%0-10" Sucked blood 26.4 Sucked blood after 3 min
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Table 8. The effect of the composition with Pine oil (Pinus sylvestris L.) on the Culex pipiens molestus mosquitoes.

Mosquitoes’s Temperature of the Control to the experiments
Contact time | Sucking blood during contact laboratory, °C Sucked blood during contact

28.09.2017

800-815 Did not suck blood 24.0 Sucked blood after 6 min

10%0-10™ Did not suck blood 24.0 Sucked blood after 6 min

12%-12% Did not suck blood 24.2 Sucked blood after 5 min

14%0-14" Sucked blood 24.2 Sucked blood after 4 min
29.10.2017

800-815 Did not suck blood 23.0 Sucked blood after 5 min

10%-10™ Did not suck blood 23.0 Sucked blood after 6 min

12%-12% Did not suck blood 23.2 Sucked blood after 4 min

14%0-14" Sucked blood 23.2 Sucked blood after 5 min
5.10.2017

830-845 Did not suck blood 16.0 Sucked blood after 5 min

10%°-10% Did not suck blood 16.0 Sucked blood after 5 min

12%0-12% Did not suck blood 16.0 Sucked blood after 6 min

14%-14% Sucked blood 16.2 Sucked blood after 6 min

CONCLUSION Gaidamowitz S.Y., Klisenko G.A., Chervonsky

As it is shown in the tables, the protective effect of
the mixture of White Naphthalan oil with thuja and
mint oil against mosquitoes was 2 h during the
study. The protective effect of the mixture of
eucalyptus oil, rosemary oil and ordinary Pine tree
oil against mosquitoes made 5-6 h. Taking into ac-
count these data, it is important to study the effect
of the mixture of White Naphthalan oil with
eucalyptus oil, rosemary oil and ordinary Pine tree
oil against mosquitoes in natural conditions.
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Mineral yaglarin efir yaglari ilo kompozisiyalarinin agcaqanadlara
hiirkiidiicii tasirinin 6yranilmasi

V.M. Abbasov', N.D. Nabiyeva®”, C.S. Mommadov', M.I. Oliyev?,
P.O. Sofarova®, G.E. Ismaylloval, S.M. Rahimli', G.O. Isayeval

'AMEA-nin Akademik Y.H.Mammadoliyev adina Neft Kimya Proseslari Institutu
2 AR Sohiyya Nazirliyinin Akademik V.Y. Axundov adina Milli EImi-Tadgiqgat Tibbi Profilaktika nstitutu

Tadqgiqatimizin moqsadi agcaqanadlara hiirkiidiicii tosir gostoran yerli va effektiv fitopreparatlarin islonib
hazirlanmas1 olmusdur. Azarbaycanin unikal neftlori asason naften karbohidrogenleri ils zongin oldugun-
dan onlar kosmetik vo tibbi yaglar alinmasi {i¢iin alverislidir. Torofimizdon tobii vo sintetik adsorbentlor
istiraki ilo yag distillatlarin1 aromatik karbohidrogenlorden tam tomizlonorak kosmetik yaglar alinmis vo
onlarin torkibi Oyrinilmisdir. Nozarot variantda tomizlonmis yag distillatlarinin alo siirtiilmasi naotico ver-
moasa do bitkilordon alinmus efir yaglarinin vo onlarin qarigiglart ilo miivafiq miisbot naticalor oldo
olunmusdur.

Acar sozlar: Neftin yag distillatlar, efir yaglar, agcaganadiara tosiri

N3ydyenue BAUSTHUSI KOMIIO3UIMH MUHEPAJILHBIX U 3QHPHBIX Mace Kak
OTIYTMBAIOLIEro KOMapoB (pakTopa

B.M. AG6acos’, H.JI. Ha6uesa', Tx.III. Mamenos’, M.H. Anues?,
I1.A. Caq)aposaz, I.D. I/ICMaﬁHOBaZ, C.M. PangJml, I'.A. Ucaesa’

1 .
Hncmumym nedpmexumuueckux npoyeccos umenu akaoemuxa 0.1 Mameoaruesa HAH Azepoaiioscana
2 - y .
Hayuonanbhulil HAY4HO-UCCIE008AMENLCKULL UHCTNUMY I MEOUYUHCKOU NPODUIAKMUKU
umenu axademuxa B.FO.Axynoosa Munucmepcmea 30pasooxpanenus AP

Llenpro HamIero MccieoBaHMs SBISIACH TOATOTOBKA M pa3paboTka d((EKTHUBHBIX (HUTONpPENapaToB B
Ka4ecTBE CPE/CTB 3aIUTHl OT KOMapoB, OKA3bIBAIOIIUX CHUJIBHOE OTIYIHMBAalOIIee JICHCTBHE B MECTHBIX
ycioBusx. [lockonbKy yHUKabHBIE Maciia A3epOaiipkana Goratsl HaQ TEHOBBIMU YTIIIEBOJOPOIAMHU, OHH
HOAXOMAT JUIS MOJyYSHUS] KOCMETHYECKUX U JedeOHbIX Maced. HaMu moiydeHbl KOCMeTHYeCKHue Macia
MyTeM YJalleHHsl KUPHBIX JUCTHIUIATOB M3 apOMAaTHUECKHX YIJIEBOJOPOJOB C YYaCTHEM MPHUPOTHBIX H
CHUHTETHYECKMX aJCOpPOCHTOB W H3ydeH HMX cocTaB. HecMoTpss Ha TO 4YTO TPH PACTHPAHUU PYK
OYMIIEHHBIMU TUCTUIUIATAMU Macell B KOHTPOJIbHOM BapHaHTE HUKAKUX PE3YJIbTaTOB MOJIYyYeHO HE OBLIO,
MOJIOXKHTENIbHBIE Pe3yNbTaThl ObUIM TIOJTYYEHBl B BapHaHTE C W3YUYCHHBIMHU d(PHUPHBIMH MaciaMd H WX
CMECSIMH.

Knrwouesvie cnosa: JJucmunnsimol macia Heghpmu, s¢ghuphvie macua, 6030elicmaue Ha KoMapos
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