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ABSTRACT

The present study was carried out on the phytochemical investigation , antimicrobial and
antioxidant activities on the root and aerial parts of Dicliptera laxata (Acanthaceae), the plant is
used for traditional medicine, especially avoids debility, headache and coughs.

In the present study, the aerial and root parts of the plant were sequentially extracted with
organic solvents. Phytochemical screening of the plant were performed on petroleum ether,
chloroform, methanol, chloroform/methanol, and petroleum ether/ethyl acetate the aerial and
root parts of crude extracts and showed that the presence of alkaloids, flavonoids, sterols,
tannins and saponins compounds that has not been screened previously in plant species might
be responsible for the claimed activities by local people. The volatile oil of leaf part of the plant
was extracted by steam distillation. GC-MS of volatile oil of the aerial part of the plant showed
the presence of 47 essential oil compounds with =70 % qualitative abundance and the % yield of
0.23.

In vitro antibacterial activities tests on crude extracts of the plant were done. There is no
significant antibacterial effect on chloroform, methanol, chloroform/methanol, and petroleum
ether/ethyl acetate aerial and root crude extracts with 0.5mg &1.5mg using disc diffusion
method. The antioxidant activity test conducted on aerial chloroform extract indicated its
antioxidant properties with % inhibition with DPPH = 55.4% of 12.5 mg/mL of sample
concentration.

Repeated use of solvent extraction followed by column chromatography of the plant aerial and
root partsand yielded different compounds. Compound 1 was characterized as [3- sitosterol and
compound 2 was a heterocyclic crystalline compound which was partially characterized using
UV, FT-IR and NMR spectroscopy by comparing with literature values.

Keywords:

B-sitosterol, Dicliptera laxata, Acanthaceae, steam distillation, essential oil, antioxidant and

antibacterial
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1.1 INTRODUCTION

One of the big challenges of human civilization is getting the proper drug treatment. According
to the world health organization (WHO) in 2008 more than 80% of the world population relied
on traditional medicine for their primary health care needs. The undesirable side effects and the
resistance developed by pathogenic microorganisms demanding the discovery of new drugs
extracted from medicinal plants. Enormous plant species from different continent and traditional
back grounds are known to be medicina plants. The identification of these plants needs

multifaceted techniques which include biological, phytochemical & molecular ones [1].

In some cases isolating compounds from medicinal plants can be pointless. The herbal treatments
by themselves are sufficient since the herbs have their own natural therapeutic and prophylactic
values than the extracted drugs. These days herbal medicine is institutionalized for it’s at most
contribution. The term traditional medicine and complementary/alternative medicine are popular

in USA and Europe the sale of herbal productsis now over $100 billion per year [2].

On the other hand isolating the most effective compounds from the traditional medicine is
important to avoid unnecessary bulk dosage; which may affect the liver and other organs. The
proper dosage for a particular patient must be systematically studied before it is being used. This
and other arguments may favor the extraction, isolation and other modern techniques. At the end
of the day we can agree both the traditional and the modern techniques have their own pros and
cones which made them important in different scenarios. Statistics shows less than 5% of
thetraditional medicine have been so far analyzed [3].Examples of drugs dicoverd from
medicinal plants;1,Calanolide A is an anti-HIV drug from Colophyllum lanigerum2003[ 1]




Thereis alot to be done in the field of searching a curative drug from herbs in Ethiopia. Since
there is no organized work in the side of Ethiopian herbal medicine lots of confusions mixed
with noble heritages to be systematically studied. In Ethiopia long history traditional medicinal
plants for combating various ailments can be confirmed by referring to the medico-religious
manuscripts in the country [4].0ne of the big challenges in these manuscripts is relating
vernacular names with scientific names of plants [5].There are many effective Ethiopian
medicinal plants for numerous humans and livestock ailments. Some findings indicates these
medicinal plants found on south, south west, central , north and northwest part of Ethiopia.
However there is lack of data to study the indigenous knowledge on use and management of
medicinal plants in Eastern Ethiopia[6]

1.2Justification of theresearch

The reason why the phytochemical studies of Dicliptera laxata is important is the absence of any
reported bioactive compound from this particular plant species eventhough it is known as
medicinal plant in many communities in Ethiopia and some African countries. The only work we

could trace is a pharmacol ogical research and a preliminary phytochemical screening test [7]

1.3. Significance of theresearch

This plant speciesis already used by African communities. So,this basic research has an input in
developing the application of Dicliptera laxata in food science and medicine. In one or another

way it may help for the preparation beverages additives of food materials and drugs



2. LITRATURE REVIEW

2.1 Genus of Dicliptera A.L Juss (1807) nom.cons

Dicliptera is one of the known genarain the Flora area of the family Acanthacea, mainly tropical
origin[8]. Members of the genus Dicliptera are perennial herbs or shrubs. Stems with young
branches distinctly rigid leaves petiolate; blades with entire margins. , usualy enclosing the
flowers;; lobes all equal or sometimes one lobe larger than others Corolla resupinate, usually
purple/magenta or white, with purple marking inside lower lip

Dicliptera is also agenus of 200 speciesin both old world and new world tropics.

Fig.1 D.laxataie.Erect up to 1mlong,whiteflower Fig..2 Leavesblade of D.laxata(12-16cm)
Taken by W/o AlmazDemissie



One of the plants from the genus ,Dicliptera such as D.verticillata, used to improve mae
reproductive function, recent treatment of breast cancer,multiple sclerosis[9] other members of
this genus like D.roxburghiana and D.chinensis are known in chines folk medicine .Many

phytochemicals has been isolated from these plant species..

2.2DiclipteralaxtaC.B Clarke

Taxonomy
It is an angiosperm: Family, Acanthaceae.

Genus, Dicliptera. Species, laxata

Botanical Name: Diclipteralaxata C.B Clarke

Diclipteralaxata is schrambling perennial herb, stems creeping and rooting at nodes ascending
above, or erect, up to 1m high, and with white flower corolla .This herbaceous plant grows and
multiplies very easily in many parts of Ethiopia and stay green at al times of the year. Wet
montane(coffee)forest Podocarpus forest 1400-2400m GJ ,SU, WG, IL, KF, SD, BA; Sudan, E
Africa, Burundi, Dem. Rep. Congo, Cameroon; Nigeria Fernando Po and Malawi.Extensively
used medicinal plant in south Western Shoa(local name Tibeder),North WesternShoa (Tibedera,
Oromo), Hadiya zone (Omoro),Around Jimma(Togo)[ 8]

2.3. Ethnobotanical Background

The people of NW& SW Shoa including some communities of Addis Ababa used the hot water
extract of the green leaves of D.laxataseasoned and buttered traditionally as a drink for
rebuilding lost blood especialy after child birth some people of A.A use it as a remedy for
anemic conditions even it is used to replace tea and also used as cosmetic. Some people from
A.A sad it can be used to avoid infertility of ladies when it is added in Gonfo (porridge) meal
and buttered. It is aso believed ladies who consume D.laxata become beautiful. In SW shoa

including around Hadiya Zone red decoction for the treatment of orofacia inflammation.



Menit(Me’en) people in the Bench-Mgji Zone used its aeria part for the treatment of headache
nasal rout of administration.In Southern Ugandais used as a poison antidote[ 7].

D. laxata is one of the medicina plants of Southern and Eastern Africa; the Swahili speaking
people used for the treatment of chest diseases and inTanzania used to treat stomachache
coughg[10].1t is also one of the economic Africa plants in this respect the roots are used in
Meshra El Zeraf,,Sudan for dyeing matg11] The blood red decoction used in Tanganyika, asa
remedy for general debility[12].As | have interviewed one of the most senior botanist,prof
Zemede Asfaw (phD).He told me that about 30 years ago they were attending a lesson given by
an Ethiopian Orthdox church herblist Gelahun Abate ,he later wrote a book in Amharic called”
Etse- debedabe “its ‘meaning in Geez is a letter about herbs by the assistance of prof Sebsebe
Demisew(phD,a botanist). During his lesson to the scientific community at AAU Faculty of
natural Science he often lists up to 7 or even more plants for a single treatment at that time some
of the chemistry people said this is a useless class and they quit the class .Regardless ofthe
disadvantages and other possible augments these days using a combined drug is an effective
treatment for different illnesses. For instance drugs like Amoxicillin, Clarithromycin,
Metronidazole and Omeprazole are given together for treating H.Pylory .M.Tuberculosis is also
treated in asimilar manner. The other serious problem in dealing with vernacular names.

The church herbalists give a name Telenj for different species, Achyranthus aspira , Hypoesthes
forskalii, Hypoesthes aristata and Diclipetera laxata Abate,G,(1989)[5]. Thereis a big confusion
and challenge in collecting the plant sample as well as getting reference material. The plant name
Dicliptera laxata has been told to me by Professor Ensermu Kelbesa (PhD, botanist) 12 years
ago since | brought the plant to the AAU biology department form my home garden as | did it
frequently.

2.4. Pharmacological Activities

Studies reported the agqueous extract of D .laxata was found to be a highly potent anti
nociceptive material However MeOH-CHClsz and CHClz fractions of D.laxatawith the same dose
(200 mg/kg p.o) did not significantly ater the nociceptive responses associated with the first

phase (neurogenic pain) and the second phase (inflammatory pain) of formaline test.[7]
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2.5 Phytochemical Studies

In phytochemical studies, the qualitative and quantitative studies of major secondary
metabolites and some primary metabolites are conducted. Major secondary metabolites are
alkaloidssteroids,flavonoids,terpenoi ds,phenoli cs,tanni ns,saponins,anthraquinonegl ycosides,card
iac glycosides were reported from the plant. The secondary metabolites play a key role in the
survival of species over others since they have a crucial  involvement in the interactions among
the flora and fauna, because they are biologically active compounds. Their biological activity
made them prim interest in the field of medicinal chemistry .Studies revealed antimicrobial
(antibacterial, antiviral ,antifungal) activities and anticancer activities of secondary metabolites
.Some of them used in food industries,in agriculture ( as hormones pesticides etc.) and even as
chemotaxonomic markers[13]. Due to its usage as a folk medicine, many phytochemical studies
have been carried out on other Dicliptera species. For example, compounds like C 15.31 fatty
acids, flavonoids, carotenoids, a-amino acids, botulin, daucosterol and long-chain aliphatic
hydrocarbons, have been isolated from D. roxburghiana and D. chinensig[14] . The preliminary
phytochemical screening of the aqueous extract of D. laxata (aeria parts) [7] strongly indicated
the possible presence of polyphenolics and saponins, with the absence of tannins and
anthraguinones. However, a weakpositive result was obtained for carotenoids in D. laxataSince
flavonoids, polyphenolics and saponins are some of the traced compounds in the genus

Dicliptera we will discuss basics about these compounds.

Flavonoids

The name flavonoid originated from a Greek word”Flavus” meaning yellow.This days the term
represents all plant pigments having the structure based on a fifteen carbon atoms skeleton

arranged in Cs —Cs-Cg configuration. The general structure is represented as follows[ 15]

Fig,3 Generalized structure of flavonoid
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The variation in oxidation level of the middle (C) ring is the cause of structura
differencesPrecursors from both shikimate and mevalonate pathways give chalcone which is the
first flavonoid unit. Others are obtained by further modification (hydroxylation, methylation,
dimerization, bisulfate formation & glycosylation) as the most important part of it. The
flavonoids include many of the most pigments which occur throughout the entire plant
KingdomeFrom the fungi to the angiosperms About 150 glycones are found in both in vegetative
parts and in flowers as flower pigments which attracts pollinating birds and insects. Flavonoids
are aso powerful inhibitors of oxidative phosphorylation.They are also important in food

industries, in agriculture, for pest control

Polyphenols

Characterized phenolic structural features, classified based on their source of origin, biologica
function and chemical structure. According to their chemical structure the followings are
available [16].

1. Phenolic acids

Benzoic acids like vannilic acid and gallic acid cinnamic acids such as a p-coumaric acid

2.Flavonoids:

a)lsoflavones, neoflavoneoids and chal cones
b)Flavones, flavonols, flavonones and flavanonols
¢) Flavanols and proathocyanidins

d) Anthocynidins

3. Polyphenolic amides:
Avennathramides and capsaicinoids
4. Other polyphenols

Curcumin is a strong anti-oxidant from turmericRosmarinic is a dimer of cafeic acid a tannin
ellagic which is a dimer of gallic acid.Hydrolysable tannins are glucose esters of both elagic

acid and gallic acid.
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Saponins

Antifungal activities of saponin content are reported in many other species. A saponin is a
structure that contains a saccharide portion and aglycone called genin or sapogenine. Based on

the type of genin the saponins can be classified into three major classes:

1. Triterpene glycosides
2.Steroid glycosides
3.Steroid akaloid glycosides

The structures of these three classes of saponing[17]

Fig 4 Triterpene class Fig 5 Steroid class

HO

4
Fig 6 Steroid alkaloid class
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Terpenes

Terpenes are essentia oils used as medicines, spices and perfumes. They are molecules build up
based on the isoprene units joined in head to tail fashion.[18]

tail head

Myrcene
isoprene isoprene

Monoterpene 10-C

A series of such type of reaction creates variety terpenes

9|Page



Classification of terpenes

Based on the number isoprene units terpenes have the following classification which can be seen
intable 1
Table 1Classification of terpens

No. of isoprene No. of C-atoms Group
Units
1 2 10 Mono
2 3 15 Sesquiterpene
3 4 20 Diterpine
6 5 25 Sesterterpene
7 6 30 Triterpene
8 8 40 Tetraterpene
9 >8 >40 Polyterpene

10|Page




Structures of different monoterpenes were indicated below[19]

pRP QY

alpha- beta-
: inene -
pinene p Delta3-carene d-limonene champhene
~
| )\)\/
) sabinene
myrcene beta-phellandrene alpha- ocimene
terpinene

_ F ] alpha-

terpinolene  gama- thujene
terpinene
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.Two molecules of farnesyl pyrophosphate condense with reduction by NADPH to form
sgual ene by squal ene synthase[20]

o PO, PO4
2PP1
H+
NADPH NADP+

Squalene, aterpene with Czo
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Steroids

Since one of the isolated compounds isasteroid it is very important to discuss some basic points
about steroids. The lipid extracts of plants and animals contain steroids. The structure is based on
tetracycline ring system. Examples. Hormones like androgens(male) and estrogens(female
hormone) are sex hormones. Hydrocort is one aregulant of glucose metabolism. Steroidswith a
—OH group at the3 position of ring A are called sterols. Zoosterols of animal origin like
cholesterol and phytosterols of plant source such as sitosterol, stigmasterol and campestrol.
Ergosterol isfound in fungi [21]

Eig7. A steroid(R=various side chains)[19]
Biosynthesis of steroids

Steroids are aso caled heavily modified triterpens e.gs.lanosterol, and cholesterol. They are
biosynthesized in living organisms from acyclic hydrocarbons squalenewhich is built up of six
isoprene units, that is via ring opening of sgualene-2-3-epoxide followed by concerted

cyclization.[22]

13|Page



]

+
H

Squalene oxide

/ \
Tetracyclic
| Triterpenoids(30)
OH

Cycloartend

Pentacyclic
Triterpenoids
HO .
N (30)

Lanosterol

Cucurbitacins \
Quassinoids

HO

Cholesterol
/ \Cardenolides

Steroid Alkaloids (Steroids C57)
Fig. 8 Biosynthesis of steroids
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Terpenoid (isoprenoid):A molecule structurally similar to a terpene, except having a number of carbons atoms

that is not a multiple of five or whose skeleton has been modified in some way(oxidation or else)

_ <~ YoH
/E\ AN

Limoneneis a terpene, derived from  nienthol is aterpenoid. Its hydroxyl group

biosynthetic combination of two isoprene units.

is not derived directly from isoprene; it must
be added by some oxidation process.[23]S

2.6. Essential oils

Since D.laxta has significant distinguished smell upon drying, it is due interest to investigate the
possible essential oils from D. laxta.A fragrant mixture of volatile liquids recovered by steam
digtillation is known as plant essential oils(ethereal oils).Terpenes and their oxygenated
derivatives are the magjor constituents of essential oils with an immense diversity of structure.

Examples: myrcene(oil of bay),e-pinene (oil of turpentine),carvone( oil of spearmint)patchouli

alcohol (patchouli oil) These extracts have been used as folk medicines, spices, and perfumes

Some essential oils contain large amount non-terpene components. For example methyl
salicylate makes up about 90% of anis oil and eugeno as much as 95% of clove oil[24] Essential
oils are extensively used in the manufacture of perfumes toilet soaps, sachets, flavoring materials
in candy, ice-cream chewing gums toothpaste, tobacco, shoepolish, printer’s ink fish glue
alcoholic and non-acoholic beverages some of them have therapeutic or bactericidal properties
Oil composition depends upon both biotic(genetic, ontogenic, morphogenesis)and abiotic

(climatic ,soil, temperature etc)factors affecting plant growth [24]
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3. OBJECTIVES

3.1 General Objective

To isolate and characterize phytochemicals from the root and aerial parts of extracts of

Dicliptea laxata and study their biological activities
3.2 Specific Objectives

» To extract the plant roots and aerial parts using solvents like petroleum ether,n-

hexane, chloroform, ethyl acetate and methanol.

» To conduct phytochemical screening tests on the root and aerial parts extracts of the

plant.

» Toisolate crude extracts using different chromatographic techniques such as column

chromatography and PTLC.

» To extract essentia oil from the plant leaves using steam distillation and analyzed
using GC-MS.

» To characterize structures of isolated compounds using different spectroscopic
techniques such asNMR, IR, UV, and GC- MS.

> To evaluate antimicrobial and antioxidant activities of crude extracts.
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4. M aterialsand M ethods

4.1 Collection and identification of the plant material

The aerid part and root of D. laxata was collected in November 2015 from different localities of
Addis Ababa; Y ekatit-12 Preparatory school medicinal plants garden, and from my home garden,
Gullele. The sample specimen was identified by Professor Ensermu Kelbesa and deposited at the

National Herbarium of Addis Ababa University with avoucher specimen (Araya Demissie 001)

4.2 Chemicals and Equipment

Petroleum ether, n-hexane, ethyl acetate, chloroform, ethanol, methanol, deuterated chloroform
(CDCl3) and deuterated water (D-O) were used as solvents. Silicagel for column
chromatography, vanillin with sulfuric acid for spraying. Digital balance, separatory funnel,
Rota vapor, Shaker, Buchner funnel, TLC, TLC jar, Column, filer paper, Ultraviolet lamp,
Meéelting point apparatus, UV spectrometer, IR spectrometer, NMR
spectrometer(400MHz,Brucker avance), and GC-MS. Steam distillation setup and anhydrous
sodium sulfate, Chemical reagents for phytochemical screening, antimicrobial test, and

antioxidant activity.

4.3Methods and procedures

4.3.1Extraction of aerial and root partsof the plant

Air dried aeria part (350 g) of D. laxata were ground by ordinary mortar and then electrical
grinder (blander) and packed in polyethylene bags to avoid entrance of air and any other mixing
of surrounding material. 350g of air dried and a powdered the aerial of the plant has been
extracted with petroleum ether for 72 h a room temperature. The petroleum extract was
filtered using Whatman No. 1 filter paper and concentrated using rotary evaporator under
reduced pressure at 40°C until analysis. The marc has been removed and air dried at room
temperature. The marc was then extracted with CHClz and MeOH[ successively. MeOH extracts

of the plant was collected, filtered using what man No. and concentrated by rotary evaporator at
40°C. This procedure was repeated the root part of the plant two times until sufficient crude

extract was collected and the crude extract has been kept at 4% until analysisis done.
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The following scheme | is used for extraction of the areal part of the plant.

Schemel. Extraction of areal part of D. laxata

A 350 g of the powder aerial part of
D.laxata

l soaked for 72 hours in 830mL of
petroleum ether (HRALC) grade

A yellow green extract (A1)

0.23g Marc

Macerated with 500mL
chloroform (HPLC grade) for
72 hours

1.56g of chloroform Marc

Extract (A2)
Macerated with 1400mL of

Methanol (HPLC grade) for 72hr

13.87g of a sticky dark green extract

(A3) obtained after 15 days of
concentrating process

Marc
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Fig9. TLC of the crude extracts,A21A22,A3 (CHCl3:MeOH,9.5:0.5)

A21,A2 and methanol extract Az using mobile phase chloroform/methanol;9.5:0.5 proprtion
The methanol extract, Az exhibit morethan 11 visible spots. That is an appreciable amount for

further fractionation using column chromatography

4.3.2Fractionation of the methanol extract (Az) of D. laxata

4.3.2.1 Thefirst fractionation of the methanol extract

A 13.23g of Az was adsorbed on silica gel using 120 mL and 18 g of silica gel .The mixture
heated on water bath. The column packed with n-Hexane.150g of silica gel used for packing. The
concentrated adsorbed extract was then subjected to the top of packed silica gel column. The
column was eluted with increased polarities of n-hexane, CHCl3 and MeOH solvent systems and
20 fractions were collected by eluting with 50:50 compositions of chloroform/n-Hexane, then
chloroform/methanol (both HPLC standards)

Table 2.Fractionation of the methanol extract with chloroform: MeOH solvent system

Ratio of solvents Volume Fractions and their code
9.8.2 100 ml 21A-24A
9.7:3 100 ml 25A-29A
9.6:4 100 ml 30A-33A
9.5:5 100 ml 34A-37A
9.1 500 mi 38A-60A
8.2 300 ml 61A-89A
7:3 200 ml 90A-93A
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55 200 ml 92A-115A
4:6 100 ml 116A-125
3.7 300 ml 126-129/2
2:8 200 ml 130-140

1.9 200 ml 141A-146
0:10 200 ml 147A-158

Fig.10 TLC of A1,A2 Az &Mixtures 1& 2, (Pet.Ether:EtOAC 8.5:1.5)

Fractionsl-12 exhibit one yellow spot using different solvent systems such as petroleum
ether/ethyl acetate, and chloroform/methanol mixtures used for TLC. Fractions 44A to 87A were
combined to give C; because they have similar TLC profile.

4.3.2.2 lIsolation of compound 1 (The second and the third

fractionations, (cc2& cc3))

The combined fractions dissolved in chloroform dried to 0.634g and fractionation has been
conducted with the medium size column. Then eluted with Petroleum ether/ EtOAc solvent
system with increasing polarities to yield 116 fractions among these fractions 79B and 80B are
likely to have the best single spot with green color even after applying vanillin sulfuric acid and
heating it above hot plate with 2cm distance and fractions 97B and 98B are aso exhibit similar
condition except for their different Rrvalue. There were also a group green spots with another Rf
value the third and the smallest one for fractions between 55B-65B. All these green spots
checked by UV by partialy blocking the entrance of light by two hands and watching red color
through the openings between your hands indicates the existence of chlorophyll .This
observation confirms the presence three different types chlorophyll structuresin the above

20|Page




The second combination was done by combining 6fractions (from36B-41B )to give C. Then
using this Cz the third column packing (ccs) conducted by the smallest column 16 fractions
were obtained.

Table 3.The 39Fractionation
Ratio of PE:EtOAC Volume:added No.10mL
--mL/--mL
(VIV ratio) M.cyliderx10mL
10/0(100%) 10mL each
9/1 13x 10mL
8.5/1.5 3 x10mL
8/2 6 x10mL
Fig-12. TLCfor 37B-41B in
713 3 x10mL
xm 9:1,PE:EA

Among this fractions 9C happen to be a clean purple one spot fraction which can be seen after
treating it with vanillin sulfuric acid which invites further instrumental characterization. The
following NMR, IR and UV spectra to characterize compound Spectroscopic Determination of
fraction 9C was done at Addis Ababa University using 400MHz NMR, with CDCls, IR using
KBr, and UV the spectral datais available in the next subtopics (5.3)

Fig.11 TLC of fractions from the second fractionation that indicates the presence of compound 1

NB. Another column packing was done by combining fractions 32B and 33B to get a white
spotted compound which appeared above purple spot after treating it with vanillin sulfuric acid
Nine fractions 1E-9E Eventualy 5E,6E and 7E have the same spot with 8C and 10C the Rf
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=0.3833 values compared conducting a TLC on the same plate placing the spot of 8C in the
middle of the above fractions

Fig.13 TLC for compound 1 (from fraction 9C)PE:EA,9:1,mobile phase,8A,9C,7A,10A
NB. 1A=fraction number.one from the first cc

36B=fraction number 36 from the second c 9C=fraction number 9 of the third cc

Fig.14 The fixfth column packing fractions 5E, 6E, and 7E compared with 8C

4.3.2.3 Theisolation of compound 2

The other compound is obtained from the 153A and 155A after two& half months of drying. At
end of the crystallization process the brown liquid appeared in the upper part that makes easy for
decanting it comfortably. Both 153A and 155A treated with 100% petroleum ether. Both of them
seem to melt but not dissolved init. In the next day colorless needle like crystal appeared clearly,
then 153A tested with 100% chloroform and creates a milky solution. This may be an evidence
for its insoluble property. Again fraction 155A mixed with 7/3(Methanol: chloroform),the
crystalline substance seems undissolved ,even it remain undissolved after addition of three folds
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of 100% chloroform than added on 153A.Finnally a some crystals of these fractions tested with
distilled water and it is highly soluble. Then tested 100% of petroleum ether it isinsoluble

Tabled The weight of factions

Fraction Mass
153A 103.3mg
155A 751.0mg

Fig 15 TLC for the second compound(155A) compared with sucrose(l eft)
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Scheme I | . Extraction of root extracts

A 300gof powderd root part of D.
laxata

Macerated with 820mLof petroleum ether (HPLC grade)for 72 hours

A yellow small amount of extract Marc
weigh 0.15g ( Ry)

Macerated with 450 mL of CHCl3
(HPLC grade) for 72 hours

Alight yellow green extract weigh

0.3375g( R2) Marc
Macerated with 800 mL
methanol |(HPLC grade)
for 72 hours
A Brown yellow extract Marc

Weigh 1.997g (Rs)
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4.3.3Extraction of essential oil by steam distillation

Plant samples for extraction of oils were collected from Addis Ababa 100g of air dried and powdered
leaves of D. laxata were placed in the 2" round bottom flask which was then fitted to the 1%
flask that contains 400 ml water by a glass connecter as shown in fig.16 . The 2" flask was then
fitted with a glass condenser. The 1% flask was and heated using electric stove and the plant was
steam distilled at atmospheric pressure for 3 hr. The oil was separated from the aqueous layer by
adding 100 ml of chloroform in the separatory funnel. The chloroform layer was then separated
from agueous layer and dried by adding 5 g of anhydrous sodium sulphate and filtered using
whatman number one filter paper and concentrated by ordinary evaporation a yield aromatic ail
of 0.23g9,%yield= (recoverd in g/amount treated in g)x100=( 0.23g/100g)x100=23%. This
procedure was repeated for different leave samples of D. laxata collected from different aress.

The oil was then kept at 4°C until analysis.

4.3.4.Steam distillation and GC-M S analysis

Essential oil samples extracted for GC-MS analysis

Experimental of procedures

1. A fresh washed leaves of Dicliptera laxata weighed and placed in a flask then an ordinary
steam distillation is conducted on it according to the setup on figure 16 in the next page

2. The distillate was mixed with 1/3 the amount of 99% chloroform, and then separated the
organic phase from the agueous phase by using burette

3. Sodium sulfate,NaxSO4 added on the organic phase and filtered
4 The sample was collected and |abeled

The arrangements of the set up for steam distillation
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Fig.16 The set up of steam distillation(Adama,ASTU)

Experment |

The 18.7g of D.laxatawas used

The plant sample collected from my home garden,Wareda 07,Gullele,H.No 543A.AThere
were four similar steps

chloroform extract of the distillate labeled as HG on the top rubber stopper

Experiment |1
The 6.59 of D.laxata sample was
collected from aroundAbyotKirs preparatory school (Gotera A,A)
The chloroform extract of the distillate |abeled as AK

Experiment 111
The 28.0g of D.laxata samplewas
collected from W/o Zertihune Mekonnen compound,
Wareda 07,Gullele,H.No 568Addis Ababa The chloroform extract of the distillate |abeled
asZM

Experiment IV
The 18.7g of D. laxata sample was used again from my compound, Wareda 07,Gullel
the 100mL of distillate mixed with 40mL of chloroform, and then add 5g of sodium
sulfateand filtered.  The chloroform extract of the distillate labeled as HG 1V
There isalabel asthe side of the dropper Dicliptera laxata on bottle

Experiment V

All samples collected on the above four experiments kept in refregrator below 4<C till
analysis,then injected in the GC-MS instrument.

26| Page



Theworking condition of the GC-M S

Technologies, 7820 A gas chromatograph equipped with Aligent Technologies,5977E
inert MS detector GC separations were carried out on aHP-5ms ultra inert capillary.Helium gas
was used as carier gas at flow rate of 1.0 uLmin™and data were interpreted using mass hunter
Chem-Station. The GC oven temperature was programmed at an initial temperature of 60°C for 2
minutes, then heated up to 190°C at 4°C/min and held at 240°C for 67 minutes. Injector
temperature was set at 260°C and detector temperature (flame ionization detector) was set at
280°C using hydrogen gas flowing at 30 ml/min and air flowing at 300 ml/min.

Colum Hp-5ms ultrainert
constant flow

Inlet temp 260°C.
Mode splitless

GC-MS analysis of essentia oil of leaf part of D. laxata

The oil obtained from the plant was analysed by combined gas chromatography and mass
spectrometry. Mass spectrometry was run in the electron impact mode (El) at 70 eV. The
identification of the chemical constituents of the oil was determined by their GC retention times
and interpretation of their mass spectra and confirmed by mass spectral library search using the
National Institute of Standards and Technology (NIST) (Adams, 2007).

4.3. 5 .Phytochemical screening

Phytochemical screening test of the crude extracts and isolated compounds from the aerial and
root part of the plant were conducted using standard techniques for the detection of akaloids,
flavonoids and sterols [25].
Wagner’s Test

KI(2g) and iodine(1.27g) were dissolved in distilled water(5mL) and the solution was diluted
to 100mL with distilled water. Few drops of this solution were added to the third test tubes; a
brown reddish colored precipitate indicates the presence of alkaloid [25][
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Qualitativetest for sterols

0.5mL of the extract was dissolved in 5mL of chloroform and equal volume of concentrated
sulfuric acid was added by sides of the test tube the upper layer turns red and sulfuric acid layer
showed yellow with green fluorescence. This indicates the presence of steroids

Fig 17 Reddish brown ring and upper layer pink(light purple red)

Salkoski Test

0.5g of the extract weighed to test tube is was dissolved in 2ml of chloroform.Sulfuric acid is
then carefully added by dropper to form a lower layer. A reddish-brown color at the interface
indicated the presence of asteroidal ring (i.e. aglycone)[25]

Potassium Hydroxide Test for Tannins

In to 10 ml of freshly prepared 10% potassium hydroxide (KOH) in a beaker, add 0.5 g of extract
was shaken to dissolve. A dirty precipitate was observed which indicates the presence of tannin
(Patil and Paikrao, 2015)

Detection of Steroidsand Triter penoids( Lieber mann Burchard Test)

The extract (100 mg) was shaken with chloroform in atest tube; few drops of acetic anhydride
wasadded to the test tube using dropper and boiled in a water bath and rapidly cooled in iced
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water. Concentrated H2SO4 (2 mL) was added alongside of the test tube. Formation of a brown
ring at the junction of two layers and turning the upper layer to green shows the presence of
steroids while formation of deep red color indicates the presence of triterpenoids [25]

Flavonoids

Extracts were treated with few drops of sodium hydroxide solution. Formation of intense yellow
color, which becomes colorless on addition of dilute acid, indicates the presence of flavonoids.

Fig 18 Results for flavonoid test from left to right Ri" As Az A" AT As”

4.3.6. | solation and char acterization compounds

The crude extract was analyzed by TLC to choose best solvent system for column
chromatography. Then the crude extract was subjected to column chromatography over silica gel
and by increasing polarity of the solvent systems. Different fractions were collected and
concentrated over rotary evaporator. The purity of the fractions collected were monitored by
TLC and UV lamp. The spot also detected by their UV fluorescence and by spraying Sulphuric
acid (vanillin).  1D-NMR (*H-NMR, C-NMR, DEPT), IR and UV has been used to
characterize the isolated compounds.
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4.3.7 Antimicrobial assay

Crude extracts (chloroform, methanol, MeOH/CHCI3(7:1), and ethyl acetate/petroleum ether
(5:4)) of root / aerial part extract of D.laxata their fractions and isolated were evaluated in vitro
for antimicrobial assay by using the disc diffusion method. The antimicrobial activities of al
samples were tested against gram positive bacterium Staphylococcus aureus (S.aureus) and gram
negative bacterium Escherichia coli (E. coli) and Pseudomonas aeruginosa (Pseu.ae) using
MHA medium. The antimicrobial test was conducted in the laboratory at Oromia Public Health
Research Capacity Building & Quality Assurance Laboratory Adama (Ethiopia.)

4.3.7 .1 Preparation of inoculums

The test bacterial strains were transferred from the stock cultures and streaked on Mueller Hinton
plats and incubated for 24 hrs. Well separation bacterial colonies were then used as inoculums.
Bacteria were transferred using bacteriological loop to autoclaved MHA that were cooled to

about 45°C and mixed water bath and gently swirling the flasks. The medium were then poured
to sterile Petri plats, allowed to solidify and used for the biotest called disk diffusion bioassay.

4.3.7.2. Preparation of test solution

1.5 mg and 0.5 mg of the crude extracts and fractions were dissolved in Chloroform with 0.3mL
and0.1mL, respectively.
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4.3.8 Antioxidant Assay

DPPH bleaching assay

The free radical scavenging activity of chloroform crude extract was evaluated according to
previously described methods [26]. Briefly, 25mg/mL chloroform extract of D. laxata was
dissolved in methanol solution of the DPPH. The DPPH (2.2-diphenyl-1-picrylhydrazyl) solution
was added in the quartz UV-Vis cuvette. The fina concentration of DPPHSs in the cuvette was
40ug/m L used as positive control. The process was monitored spectrophotometrically at a fixed
wave length (517nm) and DPPH was consumed until this point. The absorbance of the sample
compared with DPPH bleaching was determined [26].

An experimental procedurefor the antioxidant activities

A chloroform extract of aerial part D.laxata (12.5 mg) mixed withl mL of chloroform. The
Chloroform solution of extract with concentration 12.5mg/mL mixed the with methanol solution
of DPPH that is prepared by dissolving 4 mg DPPH in 100 mL methanol using 100 mL
volumetric flask. The violate color of the DPPH solution disappeared instantly. Then plant
sample was placed in oven for 30 min. A blank was a solvent grade methanol. The wave length
adjusted at 517nm and the absorbance of the standard was recorded at 0.927nm.The absorbance
of the sample measured as 0.414nm.
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5.RESULTSAND DISCUSSION

5.1 Analysis of the essential oil of D. laxata

D. laxata (1 00 g) was steam distilled for 3 hinavolatile oil yielded 0.23% colorless oil.

The total ion chromatogram was obtained and showed in Appendix 14. Twenty two compounds
were identified representing approximately72.45% of the oil (Table 6). There were also
unidentified compounds with no matches found in the libraries (14.97%). The major volatile
components were identified as Eicosane (7.64%), Hexacosane (7.09%), Nonadecane (7.00%),
2-methyloctacosane (6.84%), (E)-3-Ecosane (5.96%), Tetracosane (5.41%), Pentadecane
(5.17%), Tritetracontane(4.76%), Heptadecane(4.86%), Octadecane (4.32%).

Table 6 Composition of the leaves essential oil of D .laxata (sample HG 1V, App 14)

No Compounds RT Area %
1 Unidentified 49 0.39
2 Unidentified 4.96 0.38
3 Styrene 7.1 0.80
4 (1R) -2,66 Trimethylbicyclo [3.1.1] 8.7 0.51
5 Unidentified 10.7 0.97
6 Octacosane 41.9 1.75
7 Dodecane,2-methyl 45.8 16
8 Unidentified 45.8 2.2
9 Decane,3,8-dimethyl 50.9 24
10 Unidentified 50.9 1.95
11 Heneicosane 58.1 3.01
12 Dodecane 59.2 148
13 | Tetratetracontane 61.0 3.95
14 | Unidentified 63.2 1.09
15 | Tetracosane 63.7 541
16 | Unidentified 64.7 3.60
17 2-methyloctacosane 66.3 6.84

32|Page



18 | Hexacosane 68.9 7.09
19 | Tritetracontane 71.3 4.76
20 Pentadecane 73.7 5.17
21 | (E)-3-Eicosene 75.9 5.96
22 | Nonadecane 78.2 7.00
23 | Unidentified 78.8 1.52
24 Eicosane 80.3 7.64
25 Unidentified 80.7 0.87
26 | Heptadecane 82.5 4.86
27 | Octadecane 85.1 4.32

Total 87.42

RT=retention time

5.2. Phytochemical screening

Phytochemical screening tests were conducted on the area and root solvent

extracts of D. laxata using using standard procedures and indicated the presence of

alkaloids, flavonoids, steroids, tannins and saponinsin the plant (Table 7).

Table. 7 Result of phytochemical screening

Phytoconstituent | Test Ai | A2 | As | Rt | R | Rg | MeOH/Ch7:3A, | PEIEALL, 1 BRD | C; | Cp
Wagner’s test + |+ |+ |+ |+ |+ + - _
Alkaloids
Flavonoids Qualitativetest | + [+ |+ |+ - -
Qualitative test | + | + + |+ + + +
Sterols for steroids - -
Libermann +
Burchard test
Tanins Potassium + |+ |+ |- - - + +
hydroxide test
Saponins Foam test - + -

Key: for the above table A=aerid,

R=root, PE=petroleum ether, EA=ethyl acetate

Ch=chloroform, BRD=blood red decoction (subscripts 1,2& 3 stood for PE, chloroform &

methanol respectively .e.g. Ai=petroleum ether extract of the aerial part.Crand C; are

compounds 1 and 2 respectively
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A reddish brown ring observed for compound 1, the upper layer isred and the lower yellow
showed the presence of steroids (Refer Fig 17)

5.3. Characterization of compound 1

Compound 1is awhite amorphous solid and exhibits a positive result for a qualitative test
for steroids. TLC analysis shows a single spot indicating the compound is pure. IR spectroscopic

analysis of the compound (Appendix 4) showed absorptions bands appeared at 3570.36 —
3186.51 cm_lthat is characteristic of O-H stretching , 2842 and 2940cm™ are due aliphatics C-H
stretching, 1625cm  due to double (C=C) stretching, 1055 cm  due to (C-O). The absorption

frequency at 7::"»1cm'1 signifies cycloalkane. These absorption frequencies resemble the

absorption frequencies observed for B-sitosterol.

The *H NMR spectrum (Table 7, Appendix 1) of compound 1 showed the presence of six
methyl signals that appeared as two methyl singlets at & 0.68, and 1.01; three methyl doublets
that appeared at & 0.81, 0.83, and 0.93; and a methyl triplet at & 0.84. The *H NMR spectrum of
compound 1 also showed one olefinic proton at & 5.44. The proton NMR showed the oxygenated
proton H-3 appeared as a multiplet at 6 3.44.

The B*C-NMR spectrum of the compound (Table 7, Appendix 1) has shown recognizable signals
0 140.7 and 121.7, which are assigned C5 and C6 double bonds respectively. The value at d 23.9
corresponds to angular carbon atom (C19). *C NMR and DEPT (Appendix 3) spectra showed
the presence of twenty nine carbon signal including six methyls, nine methylenes, eleven
methine and three quaternary carbons. Based on the above spectroscopic data and comparison of
these data with those reported in the literature [27] the structure of the compound was proposed
to be B-Sitosterol.
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Fig.19 Proposed structure of compound 1 (3-Sitosterol)
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Table-7 *H NMR and *C NMR chemical shift (§ )values for compound 1

recorded in CDCl; and compared with literature[27]values.

Position | 3C4 BCa DEPT-135 | 1H& H§ Multiplicity,
literature | Compound 1 Literature Compound 1 | Number of

hydrogen

1 375 373 CH. 2.36 t, 2H

2. 31.9 29.7 CH. M

3 72.0 71.85 CH 353 3.44 m

4 425 42.3 CH; 2.36 d, 2H

5 140.9 140.7 C - - -

6 121.9 1217 CH 5.37 5.436 T (J=6.4H2)

7 321 316 CH; t, 2H

8 321 319 CH m, 1H

9 50.3 50.1 CH m, 1H

10 36,7 365 C - -

11 223 222 CH. m, 2H

12 39.9 39.8 CH. t, 2H

13 426 42.3 C - -

14 56.9 56.8 CH m, 1H

15 27.7 283 CH; m, 2H

16 273 272 CH. m, 2H

17 58.3 56.9 CH M

18 20.7 198 CH 1.01 1.03 s,3H

19 232 231 CHs 0.68 0.701 s,3H

20 36.1 36.1 CH 164 m, 1H

21 19.4 19.4 CHs 0.93 1.06 s,3H

22 33.9 33,9 CH> m, 2H

23 29.9 29.7 CH. 1.25 m, 2H

24 46.1 45.9 CH 1.46 m, 1H

25 25.8 26.1 CH. m, 2H

26 12.2 11.9 CHs 0.84 0.951 t,3H

27 317 373 CH m, 1H

28 21.0 211 CHs 0.83 0.83 d (3=6.4Hz),3H

29 21.0 212 CHs 0.81 0.81 d (3=6.4Hz),3H.
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5.4 Partial characterization of compound 2

Compound 2 isisavery clean needle like crystals, Mp 289°C. It IR spectroscopic data
indicated absorption bands at 3442 cm* shows OH, 2405.5 atriple bond, and 1380 cm™® C=C
bending UV at lambda max at 303.38. The *C NMR at § 169.36 ppm, 66.21ppm,and two
carbons at 53.4ppm.Its DEPT has no signal. Therefore *C NMR,*H NMR and DEPT indicate

four carbon atoms and all carbons are quaternary carbons Appendix 6,7&8

The IR and UV spectra for Compound 2 revealed the following results about the compound. All
information’s written above are not enough to predict the structure unless it is supported by
elemental analysisand mass spectroscopy to fully characterize its structure.

5.5Analysis on antimicrobial activities

The effects of eight extracts A2,Az,A4,As5R2,R3 Daand Df on three organisms S.aE.c & Pseu.a
were studied and shown in Table 8.Appendix 15T able 8 Results on antimicrobia activities

Typeof extract | Extract S aurus Gram (+) | E. coli Gram (-) | Pseua  Gram(-)
concentration in | Zone of inhibition Zone of inhibition | Zone of inhibition
mg

Az 15 6 6
0.5 6 6

As 15 6 6
0.5 6 6

As 15 6 6
0.5 6 6

As 15 6 6
0.5 6 6

R2 15 6 6
0.5 6 6

Rs 15 6 6
0.5 6 6

Da 15 11 12 11
0.5 6 6 6

Df 15 15 6 6
0.5 6 6 6

Control for

Pseudomonas.a 6mm Saureus 6mm
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The standard antibiotics again tested in the same situation as follows

Table 9. Results on antimicrobial activities of standard antibiotics against gram positive

(Saureus) bacteria as evaluated in the same laboratory condition

Antibiotic Code Conc mg Acceptable limits | Zone inhibition
inmm

Cefoxitin Fox 0.03 23-29 26

Clindamicin Da 0.01 24-30 27

Erythromycin E 0.015 22-30 25

Penicillin P 0.01 26-37 30

Table 10. Results on antimicrobia activities of standard antibiotics against gram negative

(E.coli) bacteria as evaluated in the same laboratory condition

Ampicillin AMP 0.01 16-22 22
Amox-clavacid AMC 0.03 18-24 19
Ceftriaxone CRO 0.03 29-35 30
Ciprofoxacin CIP 0.005 30-40 31
Gentamicin GM/CN 0.01 19-26 20

The last two extracts were checked for other plant extracts treated in the same conditions written
here for comparison with D, laxata. The methanol extract of Dodonea angustifolia ( Da)(as
extracted by Chala Bedada) was moderately active for the three organisms

SaurusE.coli&Pseu. aeruginosa. when it is compared with standards like penicilline (30 mm

and similarly ethyl acetate extract of Carissa spinarum L.(Df) (as extracted by Dessalegn
Feyissa) was even more moderately effective than Da (Chala) for E. coli. According to Oromia

public health research, capacity building & quality assurance Laboratory

Wheress the antibacterial activity for A2,A3A4,AsR2,&Rs was 6 mm for al extracts that is the
same as the origina diameter (Control).Therefore these crude extracts do not have significant

antibacterial effect.
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Fig, 20 Petri dish for disc diffusion test

5.6 DPPH radical scavenging assay

The following absorbances are recorded at constant wavelength,517 nm based on DPPH
bleaching assay for 12.5 mg of the chloroform extract of Dicliptera laxata

Absorbance of the standard(A bstandard)=0.927nm and

Absorbance of the sampl €(Absampie)=0.414nm

Percent inhibition=(Absangard -Absampie)/ Absandad X100=(0.927nm-0.414nm)/0.927nmx 100
= 0.5534x100%

=55.34%
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The percent inhibition of ascorbic acid is 94% in the same condition. So the 12.5g of chloroform

extract of D.laxata is moderately antioxidant asit is compared with ascorbic acid.

6. CONCLUSION AND RECOMADATIONS

The herbal medicinal plant Dcliptera laxata contains a 3-sitosterol a white amorphous substance
isolated with 9:1 (Petroleum/Ethyl acetate). The compound was characterized using NMR, IR,

UV. B — Sitosterol,Compound 1 can be used to avoid debility asit was mentioned in the

previous literature reports. The compound was also reported to have antibacterial ant diabetic
and immunity booster activities [28].The antibacterial test must be done for the pure compound
to confirm these activities. It also blocks cholesterol absorption sitesin human intestine
[29].Based on these information compound 1 can be a potent a versatile drug for various
ailments. The second compound was colorless needle, isolated from highly polar water soluble
fraction was partially characterized. To fully characterize the compound 2D NMR, SEM and
XRD data are required.

Twenty one compounds were identified in the essentia oils of the leaves of the plant. Since
there is no significant antibacterial effect for six crude extractsAz, Az, A4, As, R2, & Rain this
work it is required to check their antibacterial activities with higher concentrations. It is also
important to evaluate antibacterial activities for water extracts and for the isolated compounds.
Additionally, antifungal activity and antiviral activities must be evaluated on crude solvent
extracts, fractions and pure compounds. The aerial chloroform crude extract of D.laxata is
exhibited antioxidant from the DPPH bleaching assay with % inhibition 55.34%. It isthe sign

for anticancer activity of the extract and needs to conduct anti-cancer assay.
Additionally the following recommendations were made for future work on this plant.

» Other chromatographic techniques such as PTLC and HPLC should be used to isolate
more compounds from the plant.

» More spectroscopic techniques such as 2D NMR (HMBC, HSQC, H-H COSY,) and
MS should be used to isolate and characterize more compounds from different parts

of the plant.
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» Further bioassay guided isolation and characterization work should be done to fully
characterize bioactive constituents of the plant crude extracts to identify all active
compounds against a variety of bacteriaand fungi.
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Appendix 2. 3C NMR spectrum of compound 1
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Appendix 5. UV spectrum of compound 1
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Appendix .11 ZM

Area Percent Report

Data Path : D:\MassHunter\Data\Essential oil\Yosef oil\
Data File : ZM Areaya.D
AcqOn :16 May 2016 01:36
Operator : Teshome
Sample :ZM Areaya
Misc

ALS Vial : 2 Sample Multiplier: 1

Integration Parameters: autointl.e
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Integrator: ChemStation

Method : D:\MassHunter\GCMS\1\methods\Training.M

Title

Signal :TIC: ZM Areaya.D\data.ms

peak R.T.first maxlast PK peak corr. corr. % of

# min scanscanscan TY height area % max. total

1 5.982 492 497 515VB 208540 5211631 26.54% 5.486%

2 47.792 764576707710 BB 3 295296 19639072 100.00% 20.673%
3 49.112 7874 7896 7928 BB 2 233863 12150377 61.87% 12.790%
4 66.333 1083010851 10878 BB 2 195978 9136842 46.52% 9.618%

5 68.863 11264 1128511317 BB 4 274777 13342426 67.94% 14.045%

6 71.317 11684 11706 11736 BB 2 256895 13105968 66.73% 13.796%

7 73.673 12086 12110 12142 BB 3 230316 12459918 63.44% 13.116%

8 75.948 12467 12501 12528 BB 4 182605 9950659 50.67% 10.475%

Sum of corrected areas: 94996892

Training.M Mon May 16 03:39:23 2016

Library Search Report

Data Path : D:\MassHunter\Data\Essential oil\Yosef oil\

Data File : ZM Areaya.D
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AcgOn :16 May 2016 01:36
Operator : Teshome
Sample :ZM Areaya

Misc

ALS Vial : 2 Sample Multiplier: 1

Search Libraries: D:\MassHunter\Library\NIST11.L Minimum Quality: 90

D:\MassHunter\Library\demo.l  Minimum Quality: 0

Unknown Spectrum: Apex

Integration Events: ChemStation Integrator - autointl.e

Pk# RT Area% Library/ID Ref# CAS# Qual

1 5.982 5.49 D:\MassHunter\Library\demo.l

No matches found

2 47.792 20.67 D:\MassHunter\Library\demo.l

No matches found

3 49.112 12.79 D:\MassHunter\Library\NIST11.L

Benzene, (1-methyldodecyl)- 111020 004534-53-6 95
Benzene, (1-methyldodecyl)- 111019 004534-53-6 74

Benzene, (1-methyldecyl)- 87788 004536-88-3 64

4 66.333 9.62 D:\MassHunter\Library\NIST11.L

Hexacosane 194493 000630-01-3 94
Heptadecane 94346 000629-78-7 93
Tetracosane 175556 000646-31-1 91
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5 68.863 14.05 D:\MassHunter\Library\NIST11.L

Tetracosane 175558 000646-31-1 97
Eicosane 129490 000112-95-8 95
2-methyloctacosane 215181 1000376-72-8 90

6 71.317 13.80 D:\MassHunter\Library\NIST11.L

Eicosane 129490 000112-95-8 95
Hexadecane 83023 000544-76-3 95
Eicosane 129492 000112-95-8 94

7 73.673 13.12 D:\MassHunter\Library\NIST11.L

Eicosane 129490 000112-95-8 95
Octadecane 105885 000593-45-3 93
Tetratetracontane 241528 007098-22-8 93

8 75.948 10.47 D:\MassHunter\Library\NIST11.L

Eicosane 129490 000112-95-8 95
Octadecane 105885 000593-45-3 92
Eicosane 129492 000112-95-8 90

Training.M Mon May 16 03:37:08 2016
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Area Percent Report Appendix 12 AK

Data Path : D:\MassHunter\Data\Essential oil\Yosef oil\
Data File : AK Areaya.D
AcqOn :15May 2016 23:57
Operator : Teshome
Sample :AK Areaya
Misc

ALS Vial : 1 Sample Multiplier: 1
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Integration Parameters: autointl.e

Integrator: ChemStation

Method : D:\MassHunter\GCMS\1\methods\Training.M

Title

Signal :TIC: AK Areaya.D\data.ms

peak R.T.first maxlast PK peak corr. corr. % of

# min scanscanscan TY height area % max. total

1 5.873 465 478 492 BV 711246 15253341 37.28% 6.990%

2 46.426 7413 7436 7458 BV 2 232581 13090629 31.99% 5.999%
3 46.650 7458 7474 7495 VB 225927 9683425 23.67% 4.437%

4 47.063 7522 7545 7570 BB 3 205244 9040621 22.10% 4.143%

5 47.804 764576727714 BB 3 711129 40915375 100.00% 18.749%

6 49.120 7868 7898 7931 BB 826159 37222791 90.98% 17.057%
7 51.186 8232 8252 8286 VB 2 174592 12231151 29.89% 5.605%
8 52.447 8443 8469 8482 BV 234495 9986519 24.41% 4.576%

9 54.836 8864 8878 8903 PV 9 163796 9506989 23.24% 4.357%

10 63.714 10371 10402 10418 PV 6 207287 11018470 26.93% 5.049%

11 64.701 10545 10571 10601 BV 186503 10268471 25.10% 4.706%
12 66.347 10830 10853 10877 BB 2 212532 9264746 22.64% 4.246%
13 68.879 11253 11288 11313 BV 3 238095 10563651 25.82% 4.841%
14 71.322 11687 11707 11734 BV 4 227309 10417026 25.46% 4.774%

15 73.678 12086 12111 12140 BB 3 198666 9759025 23.85% 4.472%
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Sum of corrected areas: 218222229

Training.M Mon May 16 03:38:10 2016

Library Search Report

Data Path : D:\MassHunter\Data\Essential oil\Yosef oil\
Data File : AK Areaya.D
AcqOn :15May 2016 23:57
Operator : Teshome
Sample :AK Areaya
Misc

ALS Vial : 1 Sample Multiplier: 1

Search Libraries: D:\MassHunter\Library\NIST11.L Minimum Quality: 90

D:\MassHunter\Library\demo.l  Minimum Quality: 0

Unknown Spectrum: Apex

Integration Events: ChemStation Integrator - autointl.e

Pk# RT Area% Library/ID Reft CAS# Qual

1 5.873 6.99 D:\MassHunter\Library\NIST11.L

2-Hexenal, (E)- 3174 006728-26-3 98
2-Hexenal, (E)- 3171 006728-26-3 97
2-Hexenal, (E)- 3172 006728-26-3 96

2 46.426 6.00 D:\MassHunter\Library\demo.|
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Library Search Report

Data Path : D:\MassHunter\Dzta\Essential oil\Yosef oil\

Data File ¢ AK
Acc On~ »-15
Operator : Tes
Sample : AK
Misc 3

ALS vial : 1

Search Librarie

Areaya.D

May 2016 23:57
home

Areaya

Sample Multiplier: 1

51 D:\MassHunter\Library\NIST11.L

D:\MassHunter\Library\W9N11.L

Unknown Spectrum: Apex
Integration Events: ChemStation Integrator - autointl.e

Minimum Quality:
Minimum Quality:

Pkt RT Area% Library/ID Ref# CAS# Qual
1 5.873 6.99 D:\MassHunter\Library\NIST11.L
2-Hexenal, (E)- 3174 ee6728-26-3 98
2-Hexenal, (E)- 3171 0e6728-26-3 97
2-Hexenal, (E)- 3172 006728-26-3 96
2 46.426 6.00 D:\HSESHunter\Library\HQNll,L
Benzene, (1-pentyloctyl)- (CAS) $$ 353877 ©04534-49-9 89
Tridecane, 6-phenyl-
Benzene, (l-pentyloctyl)- $% Tride 353876 ©84534-49-8 89
cane, 6-phenyl- $% (1-Pentyloctyl)
benzene #
Benzene, (l-hexylheptyl)- $$ Tride 353883 ©02480-01-3 62
cane, 7-phenyl- $$ 7-Phenyltrideca
ne
3 46.65@0 4.44 D:\MassHunter\Library\WSN11.L
Benzene, (1-butylnonyl)- $$ Tridec 353878 @84534-58-3 64
U ane, S5-phenyl- $$ (1-Butylnonyl)be
nzene #
Benzene, (1-butyloctyl)- $$% Dodeca 313713 @82719-63-3 43
ne, 5-phenyl- $% 5-Phenyldodecane
Benzene, (1,1-diethylpropyl)- $$ ( 122762 084170-84-7 43
1,1-Diethylpropyl)benzene
4 47.863 4.14 D:\MassHunter\Library\WSN11.L
Benzene, (1l-propyldecyl)- $% Tride 353879 084534-51-4 64
cane, 4-phenyl- $% (1-Propyldecyl)
benzene #
4-phenylnonane $$ Benzene, (1-prop 193961 065185-83-3 59
ylhexyl)- (CAS)
Benzene, (l-propylnonyl)- (CAS) $$ 313708 ©02719-64-4 52
4-Phenyldodecane $% Dodecane, 4-p
henyl-
5 47.884 18,75 D:\MassHunter\Library\WSN11.L
1,2-Benzenedicarboxylic acid, bis( 403889 @8e@84-69-5 72
2-methylpropyl) ester (CAS)
Phthalic acid, 4-cyanophenyl hepty 617531 998617-53-1 72
1 ester
Phthalic acid, isobutyl phenyl est 468219 998460-21-9 64
er
6 49.120 17.06 D:\MassHunter\Library\NIST11.L
Benzene, (l-methyldcdecy})- 111020 ©04534-53-6 94
Benzene, (1-methyldodecyl)- 111019 ©004534-53-6 87
Benzene, (1-methyldecyl)- 87787 ©04536-88-3 72
7 51.186 5.60 D:\MassHunter\Library\WSN11.L
Benzene, (1l-ethyldodecyl)- (CAS) $ 394346 004534-58-1 53

Training.M Sat Ma

% 3-Phenyltetradecane

y 21 01:11:22 2016

Pa 1
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10 63.714 5.05 D:\MassHunter\Library\NIST11.L

Tetracosane 175557 000646-31-1 98
Tetracosane 175559 000646-31-1 98
Tetracosane 175558 000646-31-1 93

11 64.701 4.71 D:\MassHunter\Library\demo.l

No matches found

12 66.347 4.25 D:\MassHunter\Library\NIST11.L

Tricosane 164578 000638-67-5 97
Tetracosane 175557 000646-31-1 96
Eicosane 129493 000112-95-8 95

13 68.879 4.84 D:\MassHunter\Library\NIST11.L

Octadecane 105885 000593-45-3 93
Tetratetracontane 241528 007098-22-8 87
Heptacosane, 1-chloro- 217413 062016-79-9 87

14 71.322 4.77 D:\MassHunter\Library\NIST11.L

Tetracosane 175559 000646-31-1 96
Heneicosane 141426 000629-94-7 92
Nonadecane 117638 000629-92-5 90

15 73.678 4.47 D:\MassHunter\Library\NIST11.L

Eicosane 129490 000112-95-8 95
Octadecane 105885 000593-45-3 91
Eicosane 129492 000112-95-8 91
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Training.M Mon May 16 03:38:42 2016

Abundance

TIC: HG Areaya.D\data.ms
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Appendix 13 HG

Area Percent Report

Data Path : D:\MassHunter\Data\Essential oil\Yosef oil\
Data File : HG Areaya.D
AcgOn :16 May 2016 03:16
Operator : Teshome
Sample :HG Areaya

Misc
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ALS Vial :3 Sample Multiplier: 1

Integration Parameters: autointl.e

Integrator: ChemStation

Method : D:\MassHunter\GCMS\1\methods\Training.M

Title

Signal :TIC: HG Areaya.D\data.ms

peak R.T.first maxlast PK peak corr. corr. % of

# min scanscanscan TY height area % max. total

1 4.888 298 309 315PV2 71214 1446259 38.37% 3.563%
2 4.950 315 320 337VV 43896 1100505 29.19% 2.711%
3 5.602 419 431 445PB5 44961 1107661 29.38% 2.729%
4 6.130 511 522 532BV4 44325 1082731 28.72% 2.667%

5 7.081 658 685 695BV 61622 1042017 27.64% 2.567%

6 8.698 941 963 996 BB 2 105191 3752954 99.56% 9.245%

7 10.655 12811298 1322 BV 3 107994 3769549 100.00% 9.286%
8 12.909 16751685 1703 BV 8 38065 1387599 36.81% 3.418%
9 13.066 17031712 1734VB9 43776 1746674 46.34% 4.303%

10 14.363 1918 19351953 BV 4 79805 2823391 74.90% 6.955%

11 16.395 2265 2283 2293 BV 3 68380 2467263 65.45% 6.078%
12 16.509 2293 2303 2317 VV 4 74743 2826330 74.98% 6.962%
13 16.778 2337 2349 2368 VB 2 42546 1545003 40.99% 3.806%

14 21.169 3073 3102 3124 BV 4 41226 1455125 38.60% 3.585%
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15 24.863 3707 3736 3752 BV 3 65540 2336363 61.98% 5.755%

16 26.925 40704090 4107 PV 3 65276 2364314 62.72% 5.824%
17 50.994 8206 8219 8242 VV 9 35556 2435781 64.62% 6.000%
18 68.894 11263 11290 11322 BV 6 41937 3086420 81.88% 7.603%

19 71.314 11680 11706 11741 PV 6 36769 2817974 74.76% 6.942%

Sum of corrected areas: 40593913

Training.M Mon May 16 06:58:57 2016

Data Path : D:\MassHunter\Data\Essential oil\Yosef oil\
Data File : HG Areaya.D
AcqOn :16 May 2016 03:16
Operator : Teshome
Sample :HG Areaya
Misc

ALS Vial :3 Sample Multiplier: 1

Search Libraries: D:\MassHunter\Library\NIST11.L Minimum Quality: 90

D:\MassHunter\Library\demo.l  Minimum Quality: 0

Unknown Spectrum: Apex

Integration Events: ChemStation Integrator - autointl.e

Pk# RT Area% Library/ID Reft CAS# Qual

1 4.888 3.43 D:\MassHunter\Library\demo.l
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No matches found

2 4.950 2.61 D:\MassHunter\Library\demo.|

No matches found

3 5.602 2.63 D:\MassHunter\Library\demo.|

No matches found

4 6.130 2.57 D:\MassHunter\Library\demo.l

No matches found

5 7.081 2.47 D:\MassHunter\Library\NIST11.L
Styrene 4873 000100-42-5 96
Bicyclo[4.2.0]octa-1,3,5-triene 4882 000694-87-1 94

Styrene 4875 000100-42-591

6 8.698 8.81 D:\MassHunter\Library\NIST11.L
.alpha.-Pinene 15705 000080-56-8 96
(1R)-2,6,6-Trimethylbicyclo[3.1.1] 15854 007785-70-8 94
hept-2-ene

.alpha.-Pinene 15704 000080-56-8 91

7 10.655 8.94 D:\MassHunter\Library\demo.l

No matches found

8 12.909 3.29 D:\MassHunter\Library\demo.l

No matches found

9 13.066 4.14 D:\MassHunter\Library\NIST11.L
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Eucalyptol 26615 000470-82-6 91
Eucalyptol 26625 000470-82-6 53

Trifluoroacetyl-.alpha.-terpineol 101946 1000058-17-6 45

10 14.363 6.69 D:\MassHunter\Library\demo.l

Dodecane 1000112-40-3 12

11 16.395 5.86 D:\MassHunter\Library\demo.l

Dodecane 1000112-40-3 40

12 16.509 6.72 D:\MassHunter\Library\demo.l

Dodecane 1000112-40-3 50

13 16.778 3.75 D:\MassHunter\Library\demo.l

Dodecane 1000112-40-3 9

14 21.169 3.45 D:\MassHunter\Library\demo.l

Dodecane 1000112-40-3 70

15 24.863 5.54 D:\MassHunter\Library\demo.l

Dodecane 1000112-40-372

16 26.925 5.61 D:\MassHunter\Library\demo.l

Dodecane 1000112-40-3 50

17 50.994 5.78 D:\MassHunter\Library\demo.l

Dodecane 1000112-40-3 7

18 56.267 3.73 D:\MassHunter\Library\demo.l
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Dodecane 1000112-40-3 4

19 68.894 7.32 D:\MassHunter\Library\demo.l

Dodecane 1000112-40-3 14

20 71.314 6.68 D:\MassHunter\Library\demo.|

Dodecane 1000112-40-3 25

Training.M Mon May 16 07:00:00 2016

Abundance
TIC: HG IV HG Areaya.D\data.ms
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Appendix 14 Area Percent Report HG IV
Data Path : D:\MassHunter\Data\Essential oil\Yosef oil\
Data File : HG IV HG Areaya.D

AcqgOn :16 May 2016 04:56
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Operator : Teshome
Sample :HGIV HG Areaya
Misc

ALS Vial : 4 Sample Multiplier: 1

Integration Parameters: autointl.e

Integrator: ChemStation

Method : D:\MassHunter\GCMS\1\methods\Training.M

Title

Signal :TIC: HG IV HG Areaya.D\data.ms

peak R.T.first maxlast PK peak corr. corr. % of

# min scanscanscan TY height area % max. total

1 4,907 295 312 317PV3 42724 879127 5.09% 0.389%
2 4959 317 321 335VB 39610 852023 4.93% 0.377%
3 7.090 674 687 700 PV 2 69828 1817498 10.52% 0.804%
4 8.707 947 964 985BB4 36977 1158611 6.70% 0.512%

5 10.658 12821299 1321 BBS5 63108 2197727 12.72% 0.972%

6 14.360 1917 1934 1950 BV 6 42326 1483699 8.59% 0.656%
7 16.503 2293 2302 2317 VV 3 38464 1320238 7.64% 0.584%
8 41.940 6645 6666 6686 PV 4 74985 3950951 22.86% 1.747%
9 42.146 6686 6701 6717 VV 6 43499 2370198 13.71% 1.048%

10 45.476 72547273 7295 PV 4 117199 6359462 36.80% 2.812%

11 45.784 731073257347 VV7 55736 3622873 20.96% 1.602%
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12 47.778
13 48.858
14 50.882

15 50.986

16 52.090
17 55.169
18 58.128
19 59.182

20 60.182

21 60.972
22 61.967
23 63.162
24 63.704

25 64.691

26 66.329
27 67.200
28 68.862
29 69.688

30 70.277

31 71.303
32 73.662
33 75.940
34 78.150

35 78.833
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7653 7667 7705 BV 2 67287 4973573 28.78% 2.199%

7838 7853 7872 BV 2 118652 5426483 31.40% 2.400%

81808200 8212 VV 69887 4415946 25.55% 1.953%

8212 8218 8236 VV 8 49592 2197942 12.72% 0.972%

8391 8407 8423 BV 4 85157 3487405 20.18% 1.542%

8922 8936 8953 BV 3 100708 4316077 24.97% 1.909%

9424 9443 9467 PV 2 149936 6798148 39.34% 3.006%

9579 9624 9645 PV 2 34283 3335643 19.30% 1.475%

97709796 9807 PV 8 36926 1573249 9.10% 0.696%

9913 99319954 PV 202377 8939897 51.73% 3.953%

10083 10102 10110 PV9 27215 907816 5.25% 0.401%

10288 10307 10323 PV9 49773 2474310 14.32% 1.094%

10378 10400 10427 PV 2 260322 12244508 70.85% 5.415%

10530 10569 10599 PV 7 99584 8151300 47.17% 3.605%

10819 10850 10880 PV 3 304386 15469280 89.51% 6.841%

10981 11000 11017 BV 3 38269 1816413 10.51% 0.803%

11261 11285 11329 BV 2 290884 16042974 92.83% 7.095%

11406 11427 11434 PV 8 16627 398200 2.30% 0.176%

11493 11528 11540 BV 8 31185 1931096 11.17% 0.854%

11685 11704 11725 BV 3 237868 10772293 62.33% 4.764%

12092 12108 12136 PV 2 217151 11682689 67.60% 5.166%

12483 12499 12533 VV 2 244284 13469352 77.94% 5.956%

12855 12878 12915 PV 3 285230 15836301 91.64% 7.003%

12978 12995 13013 PV 3 62444 3442764 19.92% 1.522%



36 80.284 13222 13244 13287 VV 2 288236 17281843 100.00% 7.642%
37 80.669 13294 13311 13326 VV 2 39532 1966928 11.38% 0.870%
38 82.496 13592 13624 13649 BV 5 195041 10991328 63.60% 4.861%

39 85.111 14051 14073 14115 VV 6 126554 9776113 56.57% 4.323%

Sum of corrected areas: 226132280

Training.M Mon May 16 07:01:36 2016

Library Search Report

Data Path : D:\MassHunter\Data\Essential oil\Yosef oil\
Data File : HG IV HG Areaya.D
AcgOn :16 May 2016 04:56
Operator : Teshome
Sample :HGIV HG Areaya
Misc

ALS Vial : 4 Sample Multiplier: 1

Search Libraries: D:\MassHunter\Library\NIST11.L Minimum Quality: 90

D:\MassHunter\Library\demo.l  Minimum Quality: 0

Unknown Spectrum: Apex

Integration Events: ChemStation Integrator - autointl.e

Pk# RT Area% Library/ID Ref## CAS# Qual

1 4.907 0.39 D:\MassHunter\Library\demo.l

No matches found
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2 4.959 0.38 D:\MassHunter\Library\demo.|

No matches found

3 7.090 0.80 D:\MassHunter\Library\NIST11.L
Styrene 4873 000100-42-5 96
Bicyclo[4.2.0]octa-1,3,5-triene 4882 000694-87-1 96

1,3,5,7-Cyclooctatetraene 4880 000629-20-9 94

4 8.707 0.51 D:\MassHunter\Library\NIST11.L
(1R)-2,6,6-Trimethylbicyclo[3.1.1] 15852 007785-70-8 94
hept-2-ene
.alpha.-Pinene 15705 000080-56-8 90

Bicyclo[3.1.1]heptane, 6,6-dimethy 15908 018172-67-3 87

[-2-methylene-, (1S)-

5 10.658 0.97 D:\MassHunter\Library\demo.l

No matches found

6 14.360 0.66 D:\MassHunter\Library\demo.l

Dodecane 1000112-40-3 33

7 16.503 0.58 D:\MassHunter\Library\demo.l

Dodecane 1000112-40-3 28

8 41.940 1.75 D:\MassHunter\Library\NIST11.L

Heptadecane 94345 000629-78-7 96
Heptadecane 94346 000629-78-7 95
Octacosane 209566 000630-02-4 81
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9 42.146 1.05 D:\MassHunter\Library\demo.l

Dodecane 1000112-40-3 64

10 45.476 2.81 D:\MassHunter\Library\NIST11.L

Octadecane 105885 000593-45-3 94
Hexacosane 194493 000630-01-3 91
Nonadecane 117637 000629-92-5 91

11 45.784 1.60 D:\MassHunter\Library\NIST11.L

Sulfurous acid, butyl tetradecyl e 172308 1000309-18-1 91

ster
Tetratetracontane 241528 007098-22-8 91
Dodecane, 2-methyl- 48854 001560-97-0 89

12 47.778 2.20 D:\MassHunter\Library\demo.l

No matches found

13 48.858 2.40 D:\MassHunter\Library\NIST11.L

Nonadecane 117637 000629-92-5 96
Nonadecane 117638 000629-92-5 93
Decane, 3,8-dimethyl- 38349 017312-55-9 91

14 50.882 1.95 D:\MassHunter\Library\demo.l

No matches found

15 50.986 0.97 D:\MassHunter\Library\demo.l

Dodecane 1000112-40-3 9
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16 52.090 1.54 D:\MassHunter\Library\NIST11.L

Eicosane 129490 000112-95-8 95
Eicosane 129492 000112-95-8 91
Hexacosane 194493 000630-01-3 87

17 55.169 1.91 D:\MassHunter\Library\NIST11.L

Heneicosane 141425 000629-94-7 97
Heneicosane 141426 000629-94-7 96
Eicosane 129490 000112-95-8 96

18 58.128 3.01 D:\MassHunter\Library\NIST11.L

Heneicosane 141426 000629-94-7 95
Hexacosane 194493 000630-01-3 91
Tetratetracontane 241528 007098-22-8 91

19 59.182 1.48 D:\MassHunter\Library\demo.l

Dodecane 1000112-40-3 16

20 60.182 0.70 D:\MassHunter\Library\demo.|

Dodecane 1000112-40-3 10

21 60.972 3.95 D:\MassHunter\Library\NIST11.L

Eicosane 129490 000112-95-8 97
Tetratetracontane 241528 007098-22-8 91
Hexacosane 194493 000630-01-3 91

22 61.967 0.40 D:\MassHunter\Library\demo.|

Dodecane 1000112-40-3 10
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23 63.162 1.09 D:\MassHunter\Library\demo.|

No matches found

24 63.704 5.41 D:\MassHunter\Library\NIST11.L
175556 000646-31-1 96

Tetracosane
Tetracosane 175559 000646-31-1 96
Tetracosane 175557 000646-31-1 96

25 64.691 3.60 D:\MassHunter\Library\demo.|

No matches found

26 66.329 6.84 D:\MassHunter\Library\NIST11.L

Eicosane 129493 000112-95-8 94

Tetratetracontane 241528 007098-22-8 91

2-methyloctacosane 215181 1000376-72-8 91

27 67.200 0.80 D:\MassHunter\Library\demo.|

Dodecane 1000112-40-3 27

28 68.862 7.09 D:\MassHunter\Library\NIST11.L
194492 000630-01-3 96

Hexacosane
Octadecane 105885 000593-45-3 93
Tritetracontane 241174 007098-21-7 91

29 69.688 0.18 D:\MassHunter\Library\NIST11.L

Eicosane 129490 000112-95-8 93

Sulfurous acid, octadecyl 2-propyl 200449 1000309-12-7 76

ester

Eicosane 129491 000112-95-8 72

77| Page



30 70.277 0.85 D:\MassHunter\Library\demo.|

Dodecane 1000112-40-3 10

31 71.303 4.76 D:\MassHunter\Library\NIST11.L

Hexadecane, 1-iodo- 184946 000544-77-4 92
Heptacosane, 1-chloro- 217413 062016-79-9 91
Tritetracontane 241174 007098-21-7 91

32 73.662 5.17 D:\MassHunter\Library\NIST11.L

Eicosane 129490 000112-95-8 93
Pentadecane 71394 000629-62-9 93
Eicosane 129492 000112-95-8 92

33 75.940 5.96 D:\MassHunter\Library\NIST11.L

Eicosane 129490 000112-95-8 93
Octadecane 105885 000593-45-3 92
3-Eicosene, (E)- 127771 074685-33-9 92

34 78.150 7.00 D:\MassHunter\Library\NIST11.L

Eicosane 129490 000112-95-8 98
Nonadecane 117638 000629-92-5 91
Eicosane 129492 000112-95-8 91

35 78.833 1.52 D:\MassHunter\Library\demo.|

No matches found

36 80.284 7.64 D:\MassHunter\Library\NIST11.L

Eicosane 129490 000112-95-8 98
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Octadecane 105885 000593-45-3 95

Pentadecane 71394 000629-62-9 90

37 80.669 0.87 D:\MassHunter\Library\demo.|

No matches found

38 82.496 4.86 D:\MassHunter\Library\NIST11.L

Octadecane 105885 000593-45-3 91
Heptadecane 94344 000629-78-7 90
Nonadecane 117638 000629-92-5 90

39 85.111 4.32 D:\MassHunter\Library\NIST11.L

Octadecane 105885 000593-45-3 93
Octadecane 105886 000593-45-3 87
Eicosane 129491 000112-95-8 86

Training.M Mon May 16 07:01:56 2016
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Appendix Table 1.The essentia oils composition of D. laxata with =70 %qualitative

availability
Structure and nameof the compound Sample SampleAK | Sample | SampleH | Tota nO
ZM HG GIV frequen
%K, ... cy of
04PK 04PK (AN library
records
1 1 1
) /\/\/\ 98,87-,96 3
2-Hexend ,(E)-
Benzene, (1-pentyloctyl)- 89° 1
(CAS)Tridacane,6-phenyl
Benzene, (1-pentyloctyl)-Tridacane,6- 89
phenyl-(1-pentyloctyl)benzene
1,2-Benzenedicarboxylic acid,bis(2- 721 1
methylpropyl)ester(CAS
72t 1
Phthalic acid,4-cynophenyl heptyl ester
2-methyloctacosane o0° 91% 2
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7 | Benezene,(1- 053,743 94° 87°
methyldodecyl)
7 | Bezene,(1-methyldecyl) 72°
8 | Bezene (1- 908
methyl pentadecyl)Hexadecane,2-phenyl-
9 | Pentadecane,2-phenyl-(1- 708
methyltetradecyl)benzene
10 | Hexacosane:CHs-(CH2)24-CH3 o4t
11 | Heptadecane:CH3-(CH2)15-CH3 93* 088
12 | Longifolene. 86°
13 | Tetracosane:CH3-(CH2)22-CH3 91497° 080 9810 9310
,9612,9614
14 | 2 —-Methyl octacosane CH3-CH(CHa)- Q0°
(CH2)25-CH3
15 | Octadecane:CHz —(CH2)16-CH3 937,928 96,93%3,91° 0410.92% | 11
9328 9138
93%9.87%
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16 | Tetratetracontane: CHz—(CH2)42-CHs. 93’ 92,875 9111 91%
17 | Heneicosane: CH3(CH2)24CH3
18 | Nonadecane: CHz—(CH2)17-CH3 90° 00%,91%,
9134 9110
,9613,9536
19 | Styrene 96° 9313
20 \ 91° 96°
Styrene
21 A 94°
/
Bicyclo[4.2.0]octa-1,3,5-triene
22 | Styrenene
23 96°91° | 90*
R
\
apha,-pinene
24 945 o4t

(1R)-2,6,6-Trimethyl bicyclo[3.1.1]hept-2
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25 | Hept-2-ene 91°

26 | Eucalyptol 91°

27 | 1,3,5,7-Cyclooctatetrane o4* 943

28 | Dodecane 70172

15

29 | Bicyclo[3.1.1]heptane-6,6-dimethyl[-2- 87
methylene-(15)-

35 | 2-methyloctacosane 91%

36 | Octacosane 818

37 | Sulfurous acid,butyltetradecene ester o1t

38 | Dodecane,2-methyl gott

39 | Decane,3,8-dimethyl 9113

40 | Hexadecane,1-iodo 923t

41 | Heptacosane,1-chloro 8713 913t

42 | Tritetracontane 9128 9131

43 | Pentadecane 933%2,90%

9332

44 | 3- 92%

Eicosene(E)

P N P P
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45

Eicosane

95°,957,94°
,95%,90°

9512 9515
9115

9516 ' 9 116’
9329 , 7229’
93%2,98%,
86,913,
9836

17

46

Hexadacane,1-iodo

9231

47

Heptacosane,1-chloro

9 131
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OROMIA PUBLIC HEALTH RESERCH , CAPACITY BUILDING & QUALITY
ASSURANCE LABORATORY

ORMHE ADAMA ,ETHIOPIA
ANTIBIOTIC QUALITY CONTROL - WEEKLY
GRAM-POSITIVE
Date performed: Tech Initial: =
pertort \%ll,?.\QOOQ t.F
= CONC = e Results
ANTIBIOTIC | CODE | (me Manuf | Lot# | Open | Expire e Lot
SN (mee) acturer Date Date LE LIMITS
Name (mm) Zone | Acceptab | Remar
size le? Yes
(mm) | () No
= (X)
I | CEFOXITIN FOX 30 73 - 29
3 2 26 mm L/
2 | CLINDAMYCIN DA 10 24 - 30 Q?MM v
3 | ERYTHROMYCIN E 5 3 R [ 27 _ 130 .
"4 MATT
| 4 | OXACILLIN OX 1 '= ' 18524 7| )
A3mm |
5 | PENICILLIN 14 ou | V5237
%D M —
6 | TETRACYCLINE T 30 24— 30
2 Fmm| —
7 | TRIMETII - SULFA SXT 25 23-29
[ 8 | VANCOMYCIN VA | 3 w
_| | 30 17 -21 l}mm‘ W
Mueller Hinton Agar (MHA) Preparation date: Expiry date
| Tech Initial: e_l:_'_ Date: l‘-i—{ }1[2008) Supervisor Initial: Date: -

7

Test Organism: S. aureus 25923 on Mueller Hinton medium. Incubate at 35°C ambient air for 16 — 18 hours.

QC Frequency: Perform QC on each new lot number or shipment and weekly thereafter. Refer to AST SOP for test
procedure.

If QC failed, do not use lot and do not report patient results. Inform supervisor immediately. Document all QC failure
and corrective action taken.

QC Failure/ Corrective Action _ /A | O C dis¥ gike (( Wit in Ha ACE piabie

TE N4 Vereiom: 07 Effective date: 01-Nov-2007 E.C File: Ouality Control Records



OROMIA PUBLIC HEALTH RESERCH , CAPACITY BUILDING & QUALITY
ASSURANCE LABORATORY

ORHEB ADAMA .ETHIOPIA

ANTIBIOTIC QUALITY CONTROL - WEEKLY
GRAM-NEGATIVE

Date performed: I g! 1’2 [2@08 Tech Initials: Ef
Manuf . RESULTS
CODE | CON | acturer | LOT# | Open Expiry ACCEPTA [Zo-
ANTIBIOTIC C. | Name Date Date BLE . Accelgta
SN ugi’m RANGE o Yble‘ 3
(mm) (m Ngs{g;
m)
L | AMIKACIN AK 10 1926 ||qmm  ~
2 | AMPICILLIN A | 16-22 | 99mp —
3 | AMOXYCILLIN AL | 2B
4 | AMOX-CLAV ACID AME | S0 8-%,. Gt ¢
(3 | CEFAZOLIN K | W 227 |y Y
6 | CEFEPIME FEE [ =30 3 T, A O S
7 | CEFOTAXIME erg | 29-35 Ppp
8 | CEFTAZIDIME fhs | 9 25-32 haw|
9 | CEFTRIAXONE CRO | 30 29-35  |2parl v
10| CEFUROXAME XM, | @0 | 2026 (% 7
1| CEPHALOTHIN - 30 : 15-21
12| CHLORAMPHENICOL " 30 21-27 b ]
13| CIPROFOXACIN EF . 30-40 [Bimm L~
4| GENTAMICIN GM/CN | 10 - 19-26  |gamm —
15| IMIPENEM i 26-32  [ggu
16 | NALIDIXIC ACID N, 30 22-28  |74mr <
17| NITROFURANTOIN NI 300 =08 Ll
18 | PIPERACILLIN ERL | 140 5 - Tn T IS S—
19 | PIPERACILLIN/TAZOB | 1ZP | 110 St
s ACTAM =
20 | TOBRAMYCIN e f e 18-26  [Joummh —
MHA Preparation date: Expiration Date: Reading Tech Initials Date
Supervisor Initials Date: —~
cf y 1412 Xc}ag

QC Organism: E. coli ATCC 25922 on Mueller Hinton medium. Incubate at 35°C ambient air for 16 — 18 hours.
QC Frequencey: Perform QC on each new lot number or shipment and weekly thereafter. Refer to AST SOP for test procedure.

il QC fails, do not use lot and do not report patient results. Inform supervisor immediately. Document all QC failures and corrective action taken.
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