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Abstract :

The current research aims to analyze the roughness of ground Ipomoea Purpurea 
leaves and determine the size of the particles using atomic force microscopy technol-
ogy(AFM). The percentages of plant extract of these leaves were estimated, as the 
extraction process was carried out by the soxhlet device and using multiple solvents.   
The results showed that the percentage of plant extract of Ipomoea leaves using ace-
tone solvent gave the best value, which is (32.14%) when compared with the rest of 
the solvents used in this research. In addition, the FTIR spectrum of I. Purpurea leave 
powder and the prepared alcoholic extracts were studied, which showed the presence 
of many active functional groups, including the carbonyl group and the hydroxyl 
group and others.

Keywords: Extraction, FTIR spectra, Ipomoea purpurea(I. Purpurea), plant ex-
tract.

تحليل خشونة المادة المطحونة لأوراق ايبوميا 
وتقديرالنسب المئوية للاستخلاص باستخدام مذيبات متعددة 

وتحديد المجاميع الفعالة بتقنية الاشعة تحت الحمراء
عــاء عبــد الكريم خلف

وزارة  التربيــة , المديريــة العامــة لتربيــة الانبــار , اعداديــة ابي تمــام للبنين
مستخلص:

ــد حجــم  ــة وتحدي ــا المطحون ــا بوربوري ــات ايبوموي ــل خشــونة أوراق نب يهــدف البحــث الحــالي إلى تحلي
ــذه الأوراق،  ــاتي له ــتخلص النب ــب المس ــر نس ــم تقدي ــة. ت ــوة الذري ال تقني��ة المجه��ر الق ـت م��ن خلـ الجزيئاـ
ــج  ــات متعــددة. أظهــرت النتائ ــة الاســتخلاص بجهــاز ساكســوليت وباســتخدام مذيب ــث تمــت عملي حي
أن نســبة المئويــة لمســتخلص النبــاتي لأوراق ايبوميــا باســتخدام مذيــب الاســيتون أعطــى أفضــل قيمــة 
وهــي )%32.14( عنــد مقارنتهــا مــع باقــي  المذيبــات المســتخدمة في هــذا البحــث. بالإضافــة الى ذلــك تــم 
دراســة تحليــل طي�ـف الاش�ـعة تح�ـت الحم�ـراء )FTIR( لمســحوق أوراق ايبوميــا والمســتخلصات الكحوليــة 
ــة  ــل ومجموع ــة الكاربوني ــا مجموع ــرة منه ــة كث ــة الفعال ــع الوظيفي ــود المجامي ــت وج ــث بين ــرة، حي المح

ــا .       ــيل وغيره الهيدروكس
الكلــات المفتاحيــة: الاســتخلاص ، طيـ�ف الاشـ�عة تحـ�ت الحمـ�راء)FTIR( ، ايبومويــا بوربوريــا ، 

ــاتي. ــتخلص النب المس
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1. Introduction
Plant waste and residues are used 

mainly for heating and energy and are 
usually consumed locally.The waste 
hierarchy refers to reducing, recycling 
and classifying these wastes based on 
their importance in society and reduc-
ing them in the environment and affect 
human health. This hierarchy leads to 
the extraction of the greatest amount of 
useful products and the generation of 
the least amount of plant waste [1-3].

Extraction is one of the most im-
portant processes through which the 
largest possible amount of plant extract 
is obtained. There are several factors 
that affect the extraction process, the 
most important of which are (particle 
size of the ground material, type of sol-
vent used, temperature and extraction 
method)[4-5]. Solvent extraction is con-
sidered the best method over other 
methods, as it is highly efficient in ex-
tracting the components present in the 
plant and is also economical, especial-
ly when producing biofuels. It is also 
called the chemical extraction method 
or leaching method[6-7].

Ipomoea purpurea is a climbing 
plant from the ivy family that is dis-

tinguished by its tolerance of hot cli-
matic conditions, as it tolerates heat 
and thirst in the summer[8-9]. This plant 
belongs to Convolvulaceae family in-
cludes between 600-700 species[10]. 
It is considered a climbing herb and 
is found in abundance in the tropical 
and subtropical regions, because of the 
large number of types of this plant, it is 
used in many fields, including medical, 
nutritional and others[11-14].

The plant has many names, includ-
ing (morning glory, sitt el-Hassan, 
telephone wire and tall morning glo-
ry), and its native habitat is Central 
America and Mexico[15,9]. In addition, 
it is called “Qanqina” in Iraq, especial-
ly in Baghdad. This plant grows very 
quickly and spreads by spreading stem 
fragments . This is a deciduous shrub 
that reaches a height of 3 m and ex-
tends and creeps up to 15 m, with many 
and dense branches[16-17]. The leaves 
are simple, full-edged or lobed, heart-
shaped and the stems are covered with 
brown hairs. It produces beautiful, fun-
nel-shaped flowers that are white, pink, 
or blue. The flowers are tubular with 
short petioles in blue to purple inflo-
rescences, depending on the type. They 
bloom all year round except winter. It 
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is commonly used as an ornament in 
gardens, on the sides of houses and  
fences, easily degraded and environ-
mentally friendly[18-22].

Ipomoea leaves have multiple health 
benefits, including (removing toxins 
from the body, eliminating respirato-
ry congestion and inflammation, an-
tibacterial and antiparasitic, antioxi-
dants, reducing the pain and infection 
of burn wounds on the skin, larvicide, 
Diarrhea, Blood purifier, Constipa-
tion, Preventing the spread or develop-
ment of cancer, Relieve cough symp-
toms and other benefits)[23-27]. Previous 
studies have proven that Ipomoea leaf 
extract contains important chemical 
compounds, including flavonoids, al-
kaloids, saponins, tannins, proteins, 
amino acids and diterpenes[28-30,20].

The current research includes an 
analysis roughness of ground mate-
rial of Ipomoea Purpurea leaves, de-
termine the particle size, estimate the 
extraction percentages using different 
solvents, and determine the locations 
of the effective groups  through infra-
red technology.

2. Material and Methods
2.1. Materials and tools used in 

the research: 
Organic solvents (ethanol, acetone 

and n-hexane)\BDH, distilled water, 
Sensitive Balance (Sartorius\ Germa-
ny), electric grinder, electric heater, 
electronic thermometer, Soxhlet ap-
paratus (Quick fit\ England) , Rotary 
evaporator(Yamato\ Japan) , Atomic 
Force Microscope apparatus (Core-
AFM 2023, Nanosurf- Switzerland). 
Infrared Spectrometer(Shimadzu \ Ja-
pan).	

2.2. Collection and grindation of 
I. purpurea leaves:

Fresh leaves of Ipomoea purpurea 
were collected from the gardens of ag-
ricultural Ramadi School / Ramadi Dis-
trict /Anbar Governorate . After that, 
some physical operations were carried 
out on the leaves, the most important of 
which was the removal of all unwanted 
impurities and the exclusion of infect-
ed leaves and dust, then it was washed 
with water well and dried at room tem-
perature 25°C for (8-10) days remove 
moisture as shown in Figure (1). The 
leaves were then ground using an elec-
tric grinder to obtain a fine powder in 



which the size of the particles is small 
to increase the area of ​​contact of the 
sample with the solvent, then the pow-

der was kept in bags for the purpose of 
using it in the extraction process at a 
later time[31].

Figure (1): (a) Fresh leaves of I. purpurea, (b) Dry I. purpurea leaves,
(c) I. purpurea leaves powder

2.3. AFM analysis of the ground 
material:

An analysis of the ground leaves of 
I. purpurea plant was conducted us-
ing the atomic force microscope tech-
nique(AFM) in order to identify many 
things, including (surface roughness, 
particle size, particle size distribution 
...etc). This analysis was conducted at 
the University of Baghdad / College of 
Science / Department of Chemistry. 

2.4. Preparation of the plant ex-
tract:

The weight of 25gm was taken from 

the leaves of I. purpurea, which were 
ground on shape Pre-fine powder and 
then put in a thimble (Favorit cellu-
lose extraction thimbles: size 43 X 123 
mm). Extraction was done sequentially 
by adding (200 ml) solvents of various 
polarities, including ethanol, acetone 
and n-hexane. The extraction process 
was done by soxhlet apparatus[32,5] 
for four hours. The sample in organic 
solvents was then separated from the 
solvent using a rotary evaporator. The 
extraction yield or percentage of alco-
holic extraction was calculated by ap-
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plying the equation(1) shown below[5]. 
The crude extracts were kept in a glass 
containers. After that stored in refrig-

erator at 4°C temperatures with proper 
labeling until chemical measurements 
will be performed later. 

2.5. Fourier-transform infrared 
spectroscopy analysis (FTIR)

The FT-IR measurement of I. pur-
purea leaves powder and the prepared 
extracts was carried out in order to de-
termine the active functional groups 
present in those extracts[33]. The infra-
red spectroscopic measurements were 
recorded using a SHIMADZU (FT-IR) 
device within the range (400-4000 cm-
1) in terms of wave number, as these 
analyzes were conducted in University 
of Baghdad / College of Science / De-
partment of Chemistry.

3. Results and Discussion
3.1. AFM measurement of I. pur-

purea leaves powder
This technique was used to analyze 

the roughness of the ground material in 
order to identify its surface topography 
(surface morphology) and determine 
the internal and external diameters of 
the material layers before performing 
the extraction process, which is shown 

in Figure (2). An analysis of the ground 
material particles was also carried out 
to confirm the presence of a large num-
ber of material atoms on their outer 
surfaces, as shown in Figure (3). These 
factors are of great importance in the 
extraction process, as they increase 
the chemical activity of the materials 
present in the ground plant, making 
them used in various chemical applica-
tions[34].



3.2. Extraction percentages of I. 
purpurea leaves

The results obtained showed that 
there is a clear difference in terms of 
the percentages of the extraction pro-

Figure (3): Particle analysis of I. purpurea leaves powder

cess, which were calculated through 
equation(1) and shown in Table(1) and 
Figure(4). The results showed that the 
percentage of plant extract of I. pur-
purea leaves using acetone solvent gave 

Figure (2): Roughness analysis of I. purpurea leaves powder
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the best value, which is (32.14%) com-
pared to the rest of the solvents used 
in this research, which are ethanol and 
hexane and their percentage (19.3% 
,10.86%), respectively. The reason for 
this is depends on the polarity of the 

solvent selectively selected in the ex-
traction process. In other words, this is 
due to the moderate low polarity index 
of acetone, as shown in most previous 
research[35-36,24]. 

Table (1): Extraction percentages of I. purpurea leaves by use of various solvents.

Percentages of 
I. purpurea leaves extract (%w/w)Extracted weight(g)Solvent used

(Organic solvent)
19.34.825Ethanol

32.148.035Acetone

10.862.715exaneH

3.3. Fourier transform infrared anal-
ysis (FTIR) 

FTIR is an important technique for 
characterizing biologically active com-
pounds from plant extracts [33]. In addi-

Figure (4): I. purpurea leaves extract is indicated using:
(a) Ethanol solvent,      (b) Acetone solvent and        (c) Hexane solvent

tion, the active functional groups were 
identified, as shown in the table (2) and 
figures from (5) to (8).

3.3.1. The FTIR spectra for ground 
material of I. purpurea leaves 

a b c



Figure (5) shows the absorption 
package at range (3460-3417cm-1) re-
fers to the stretching of the (O-H) bond 
of carboxylic acid. Band at (3016 cm-

1) indicates the (C-H str.) aromatic. 
Absorption bands at between (2954-
2852cm-1) were due to stretching fre-
quency (-CH2 aliphatic). A strong band 
appears at the frequency (1739 cm−1) 

refers to stretching vibration of carbon-
yl group (C=O). It was  also observed 
that a band appeared at (1623 cm-1) due 
to the vibration of bond (C=C) aromat-
ic. While absorption band at (1436 
cm-1) refers to asymmetric bending of 
(–CH3) in the ground material of I. pur-
purea leaves.

Table (2): Summarization of Infrared absorption results (cm-1) 
for plant extracts prepared from I. purpurea leaves

Absorption sites values of FT-IR

Wave 
number
(cm-1)

GroupNO
Plant extracts using multiple solventsI. purpurea  

leaves

HexaneEthanolAcetonePowder

3434-341734193463-34093460-34173500-3200O-H1

30123078308330163090–3000C-H
Stretching

2

2921-28522923-28522921-28522954-28523000–2800-CH23

17371731173317391750–1620C=O4

16431641163516231660-1540C=C5

14631461146314361472–1427-CH3

Bending
6
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3.3.2. The FTIR spectra for Plant 
extracts

Figures showed (6),(7),(8) that all 
plant extracts indicated  the appearance 
of  the band between  (3463-3417 cm-

1) attributed to stretching vibration of 
(O-H) bond of alcohol or carboxylic 
acid.  Characteristic absorption bands 
respectively: (3083, 3078 and 3012 
cm-1) due to stretching vibration of (C-
H) aromatic. It was observed that other 
strong signals appeared at range (2923-
2852 cm-1) due to stretching symmetric 
and asymmetric (-CH2 aliphatic) re-
spectively.

The characteristic absorption at 

(1733, 1731 and 1737 cm-1) which were 
due to stretching vibration of (C=O) 
carbonyl group and also a bands were 
observed at (1635, 1641 and 1643 cm-

1) refers to the vibration of bond(C=C) 
aromatic. While absorption bands at 
(1463,1461 and 1463cm-1) refer to 
asymmetric bending of (–CH3) in all 
plant extracts. Appearance these effec-
tive functional groups in alcoholic ex-
tracts indicates the presence of many 
effective compounds in I. purpurea 
leaves, such as: (alkaloids, flavonoids, 
glycosides, proteins, saponins and oth-
ers),which was explained by most pre-
vious research[37-,38,20,29].  

Figure (5): FTIR spectrum for ground material of I. purpurea leaves



Figure (6): FTIR spectrum for plant extract of I. purpurea leaves using acetone solvent

Figure (7): FTIR spectrum for plant extract of I. 
purpurea leaves using ethanol solvent
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4. Conclusions
The following important points can 

be deduced from the results obtained in 
this study: 

1- Atomic force microscopy mea-
surement showed that the powder par-
ticles of the ground material of Ipo-
moea Purpurea leaves were small, and 
this leads to high efficiency in the ex-
traction process due to the availability 
of a large surface area.

2- The best solvent in the extraction 
process for these leaves was acetone 
solvent, as it gave the highest percent-
age.

3- The infrared spectrum showed 
the appearance of many active groups, 
this indicates the presence of many im-
portant compounds in the leaves of this 
plant.

Figure (8): FTIR spectrum for plant extract of I. purpurea leaves using hexane solvent
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