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Oranges, fruits are bioactive citrus fruits belong to the Rutaceae, family. At 
the beginning of this study, Phytochemical screened of dried oranges peels 
showed the absence of coumarins, saponins, sterols, terpenoids, anthraqui- 
nones and protein. While the presence of flavonoids, alkaloids, carbohydrate, 
glycosides, tannins, polyphenol. Afterwards, Hesperetin (flavanone) and hes- 
peridins (flavanone glycoside) were extracted and isolated from dried or- 
anges peels (citrus fruits) and characterized by FTIR spectra, TLC, melting 
point, Chemical test. In time antibacterial activity of Hesperetin and hesperi- 
dins studied against some pathogenic bacterial strains isolated from patients 
like Streptococcus, Acinetobacter, E.coli, Klebsiella, Staphylococcus, Aer- 
omonas. Eventually, Hesperetin (flavanone) showed a Higher biological ac- 
tivity significant than hesperidins and cefuroxime drugs. 
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like phenolic compounds, Flavonoids, tannins, ca- 
rotenoids, vitamins, fibre, naringenin and Hesperi- 
din (Bocco et al., 1998; Gorinstein et al., 2001; Yang 

   et al., 2011). At that point, Hesperidin is the most 
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INTRODUCTION 

Throughout the eras, plants have been used by the 

human world as a source of foodstuff, beauty prod- 
ucts (cosmetics), medicine, and clothing (even 
shelter). In addition, plant products also play a vi- 
tal, role in the health systems care in developed 
countries, it apparent worldwide agricultural cit- 
rus fruit production, like oranges, grapefruits, ber- 
gamots, mandarins, Bitter orange, Sindhi, and lem- 
ons has been increasing rapidly and strongly in the 
last decades, reaching more than100 million, met- 
ric tons per year (Sharma et al., 2013; Khan et al., 
2010). 

It was apparent beforehand that the plants of the 
citrus fruits are recognized as being a healthful 
source because It possesses bioactive compounds 

active compound of orange fruit a polyphenolic fla- 
vanones glycoside. Found in the peel and pulps, 
consisting of the sugar pats called glycone bound 
to the non-sugar part called aglycone. Glycone 
parts its disaccharide rutinose and aglycone part 
called hesperetin as shown in figure 1 (Arora and 
Kaur, 2013). 

Earlier many researchers focus on the biological 
activity of orange fruit and Hesperidin. At that 
point, Hesperidin showed as an antioxidant, anti- 
inflammatory, and anticarcinogenic properties. 
Moreover, it has been found to reduce significantly, 
ROS generation in, cells and to restore mitochon- 
drial, enzyme activity (Khan et al., 2014; Castro- 
Vazquez and Alañón, 2016). At this present litera- 
ture, we made a comparable biological activity be- 
tween the of Hesperetin (flavanones) and Hesperi- 
din (flavanones glycosides) against some patho- 
genic bacterial strains isolated from patients like 
Streptococcus, Acinetobacter, E.coli, Klebsiella, 
Staphylococcus, Aeromonas were done. 
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Finally, Hesperetin flavanones showed a Higher 
pharmacological activity significant than Hesperi- 
din flavanones glycosides and cefuroxime drugs as 
summarized in table 4. 

 

  

Figure 1: Chemical structure of Hesperidin I 
and Hesperetin II 

MATERIAL AND METHODS 

Materials 

The orange fruit was collected, from AL Nasiriya lo- 

cal market were peeled then washed using water 
tap then twice using distilled water. Then the peel 
of orange was dried and grounded, properly by us- 
ing mortar, and pestle then using a grinder ma- 
chine of seasons to fine. Powder for further use. All 
chemicals obtained from the college laboratory. 
The work was performed at the chemistry lab. 

Qualitative phytochemical Screened 

Plants, considerable bioactive chemical, compo- 
nents that produce specific physiological and, bio- 
chemical activity in the human body. 

These bioactive constituents are glycosides, alka- 
loids, tannin, flavonoids, coumarins, sterols, phe- 
nolic compounds, etc. (Chede 2013; Lawal et al., 
2013). To determine the phytoconstituents of eth- 
anol extract prepared by, Soxhlet 10 grams of Or- 
ange peel powder in 100 mL of ethanol for 1hrs. 
The ethanol extract was filtered through a Buchner 
funnel, then concentrated one, to fifth using a rota- 
tory evaporator under vacuum at a temperature of 
450°C. Then collected to, confirmed the phytocon- 
stituents present. As shown in table 1. 

Test for alkaloids: 1 ml of Dragendroff’s, reagent 
and two drops of HCl was added to the to the sam- 
ple solutions. Formation of reddish brown precipi- 
tate indicated the presence of alkaloids 

Test for flavonoids: Alkaline., reagent test to the 
sample (solutions, a few drops of sodium, hydrox- 
ide solution were, added. Formation of intense yel- 
low colour, which, turned colourless after addition, 
of few drops of dilute hydrochloric acid, indicated 
the presence of flavonoids. 

Test for carbohydrates: Small amount of Mo- 
lisch’s, reagent mixed with few drops of, concen- 
trated sulphuric acid was added slowly down the 
sides of the sloping test tube. A purple, ring at, the 
junction appeared indicated the presence, of car- 
bohydrates. 

Fehling’s test: a small, quantity of Fehling’s solu- 
tion is mixed with the sample, solutions and heated 
red, a precipitate appeared to, indicated the pres- 
ence of reducing sugar. 

Test for tannins and, polyphenols: Small amount 
of the sample solutions, was dissolved in distilled 
water and 10% of lead, acetate solution was added 
to a mixture, a white precipitate indicated the pres- 
ence of phenolic, and tannins. 

Resins test: a small amount, of the sample solu- 
tion, are mixed with 95% ethanol and 4% HCl. Tur- 
bidity not appeared. 

Coumarines test: Few drops of sample solution 
added to the filter paper soaked by diluted NaOH. 
the yellowish green colour on filter paper not ap- 
peared 

Test for saponin: A small, quantity of the sample 
was diluted with 15 mL of distilled water and 
shook vigorously; formation of 1 cm layer of foam 
which is stable for 10 min indicated the presence 
of saponins. 

Test for sterols: Chloroform, was added to the 
sample solutions followed by few drops, of Lieber- 
mann-Burchard Test or, Acetic Anhydride Test and 
concentrated sulphuric acid along the slop sides of 
the tube. A green colouration not appeared indi- 
cated the absence of sterols. 

Test for terpenoids: Chloroform was added to 

the, sample solutions followed by a few drops of, 
concentrated sulphuric acid along the slop sides of 
the tube, (Salkowski reaction). A red-brown, col- 
ouration not appeared indicated the absence of 
terpenoids. 

Test for anthraquinone glycosides: 1 mL of the 
samples, a few drops of 10% potassium, hydroxide 
solution were added. No formation of red colour so 
not confirmed the presence of anthraquinone gly- 
cosides. 

Test for Proteins: A solution of ninhydrin, in eth- 
anol, is added, to the sample solutions. A purple 
colour not appeared, indicated the absence of Pro- 
teins and amino, acids (Suja et al., 2017; SPAN- 
DANA et al., 2016). 

Extraction of hesperidin flavonoid glycoside: 

Cold extraction, 50 gm. of orange peel powder, 
macerated in 250 ml of petroleum ether, two days. 
Then filtrated through a Buchner funnel defatted 
process to remove non-polar components, like res- 
ins aromatic oil, fatty acid and waxes etc. Then 
cooled and dried. 

II I 
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(where, – absent and + present) 

 
Table 2: Phytochemical screening of Hesperitin and Hesperidin (where – absent and + pre- 
sent) 

 
Table 1: Phytochemical screening  

Chemical structure Chemical test Test Result 

Alkaloids Wagner reagent + ve 
Flavonoids Shinoda test +ve 
Carbohydrates Molish test +ve 
Glycosides Fehling’s test +ve 
Tannins or Polyphenols 10% of lead acetate +ve 
Resins Ethanol 95% +boiling + 4% HCl +ve 

Coumarins Filter paper soaked by diluted NaOH -ve 
Saponin Shaken of the extraction -ve 
Sterols Liebermann Burchard -ve 
Terpenoids Salkowski reaction -ve 
Anthraquinones Borntrager's test -ve 
Protein Ninhydrin test -ve 

 
 
 

 
Sample Name Molish test Fehling’s test Shinoda test Alkaline test 

Hesperidin +ve purple ring +ve red ppt +ve Crimson +ve Colorless 
Hesperitin -ve -ve +ve Crimson +ve Colorless 

 

Hot extraction, after complete cold extraction, 
(maceration) the contents were heated under, 
Soxhlet for 3 hours with 300 mL in of 90 % ethanol 
(40 – 60°C) to isolate the polar constituents like fla- 
vonoids, glycoside etc. The filtrate was concen- 
trated on the small volume by rotary evaporator. 
Then acidifying (pH 3-4) with 20 ml of 6% acetic 
acid. Keep the concentrated residual liquid in a re- 
frigerator (4-6°C) overnight when a solid crystal- 
line substance appears then washed with cold dis- 
tilled water then dried to get 2.9 gm of hesperidin. 
Physical properties like Color, odour, melting point 
and, yield, are listed in table 1. 

Isolation of Hesperitin from Hesperidin 

A mixture of hesperidin (2 g) and, methanol (50 
mL) and 50 % of Hydrochloric acid (2 mL) was, 
stirred and heated for 1 hour. The resulting, homo- 
geneous solution was concentrated, one to fifth 
then cooled and transferred to a separator, funnel, 
shake with15 ml of chloroform, twice then sepa- 
rated. The chloroform, layer evaporated to dryness 
to give the product Hesperitines. Hesperetin was 
purified by the following, procedure: Dissolve the 
crude product in a minimum of acetone, and the re- 
sulting solution was added, to a vigorously stirred 
mixture, of water (200 mL) and acetic acid (3 mL). 
In an ice bath, precipitated hesperetin was washed 
and cooled, with water to get 1.2 gm. Physical 
properties listed in a table No3 (Lahmer and Bel- 
boukhari, 2015). 

RESULTS AND DISCUSSION 

Phytochemistry of Hesperitin and Hesperidin 

After Hesperitin, and Hesperidin isolated, from or- 
ange peel, by extraction and isolation, method 

mentioned above, it was identified, chemically to 
confirm the isolated Hesperitin and Hesperidin by 
dissolved few amounts of the crystals, in one ml of 
ethanol mixed in the test, tube by reagents like Mo- 
lish test (for general carbohydrate), Fehling’s test 
(for glycosides), Specific test for flavinoids Shinoda 
test and, Sodium hydroxide test. 

 

 
Figure 2: Graphical representation of Hesperi- 
din and Hesperitin yield 

Hesperidin showed a positive result with Molish 
test and Fehling’s test for glycoside and also 
showed, positive Shinoda test and, alkaline test for 
flavanones respectively. While Hesperetin showed 
a negative result with Molish test and Fehling’s, 
test for glycoside and also, showed positive Shi- 
noda test and alkaline test respectively. That is re- 
sults indicate Hesperetin (flavanones) and Hesper- 
idin (flavonones glycoside) were isolated from or- 
anges peels. 

Chromatographic analysis results (TLC): Hes- 
peridin extracted from orange, peel analyzed over 
Silica gel, eluted with, butanol: acetic acid: water 
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(4:1:5) Rf = 0.61. Hesperetin was chromato- 
graphed over Silica gel, eluted with methanol: chlo- 
roform (9.0: 1.0) Rf = 0.72. Which were observed, 
close to the standard Rf value of commercial Hes- 
peridin (0.53) and hesperetin (0.66) from the liter- 
ature (Lahmer and Belboukhari, 2015). 

Melting point 

Melting point /SMP3I, apparatus. A melting, point 
of Hesperidin 254°C, While, Melting point of Hes- 
peritin 226°C, which was appeared close to the 
melting point of Hesperidin and Hesperitin 257°C, 
221°C from the literature. 

Table 3: Physical Characters of Hesperidin and 
Hesperitin 

 
 

Colour Yellowish brown  Yellow 
Odour  Aromatic Aromatic 

Melting Point 254°C 226°C 
Yield 5.8% 2.4 % 

Rf 0.61 0.72 

FTIR Spectral analysis 

The FTIR spectra in the range (4000-200) cm-1 
were, recorded as CsI discs using a Shimadzu, FTIR 
spectrophotometer. The FTIR, spectrum for Hes- 
peretin shows a characteristic, stretching absorp- 
tion band. 35091cm-1 (O-H str.), 3055cm-1 (C-H 
str. (arene)), 2947cm-1 (CH str., (alkane), 2839 
(CH str. (alkane–OCH3), 1642 (C=O Str.), 1612 (Ar- 

omatic C=C str.) as shown, in figure 3. 
 

 
Figure 3: FTIR Spectra of Hesperetin 

The previous results of phytochemistry-, TLC and 
melting point and FTIR spectra showed good re- 
sults to indicate the Hesperetin (flavonones) and 
Hesperidin (flavonones glycoside) were extracted 
and isolated from oranges peels. 

Minimum Inhibition concentration solution 
preparation 

The MIC solution of Hesperitin and Hesperidin it 

was, done by dissolving 0.4 gm in 10 ml of ethanol 
to get a 40 mg/ml which was the Minimum Inhibi- 
tion, concentration tested as shown in the table 
(No3). Sterilization was done by, filtration wares 
through a Millipore 0.45 mm and 0.22 mm. 

Biological activity 

In vitro antibacterial activity of Hesperitin and its 
Hesperidin against some pathogenic bacterial, 
strains isolated from, patients using agar cup 
method. (Streptococcus, Staphylococcus, Acineto- 
bacter, Aeromonas, E.coli and Klebsiella) (Asia and 
Aamir, 2015). The results are summarized in table 
3. 

Table 4: The effect of Hesperidin, Hesperitin 
and Cefuroxime on the growth of bacteria in 
vitro against some pathogenic bacterial 

  strains isolated from patients  
Diameter zone of inhibition 

Types of the   (mm) of Antimicrobial Agent  

bacteria Hes- Hes- CEFUROX- 
 peretin peridin IME 

Streptococcus 33 19 9 
Acinetobacter 32 0 12 

E.coli 30 14 2 
Klebsiella 22 0 7 

Staphylococcus 21 0 18 

Aeromonas 19 18 11 
 

 
Figure 4: Graphical representation between of 

Hesperetin, Hesperidin and CEFUROXIME on 
the growth of bacteria in vitro against some 
pathogenic bacterial strains isolated from pa- 
tients 

 

 
Figure 5: Mean zone, inhibition (mm) of all ex- 
tracts of Hesperetin and Hesperidin on Strepto- 
coccus on Muller Hinton Agar 

Parameter 
Observation 
Hesperidin 

Observation 
Hesperitin 
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Figure 6: Mean zone of inhibition (mm) of all 
extracts of Hesperetin and Hesperidin on Aci- 
netobacter on Muller Hinton Agar 

 

 
Figure 7: Mean zone of inhibition (mm) of all 
extracts of Cefuroxime Hesperetin and Hes- 
peridin E. coli on MacConeky agar 

 

 
Figure 8: Mean zone of inhibition (mm) of all 
extracts of, Hesperetin and Hesperidin on 
Klebsiella on Muller Hinton Agar 

 

 
Figure 9: Mean zone of inhibition (mm) of all 
extracts of Cefuroxime, Hesperetin and Hes- 
peridin Staphylococcus on MacConeky agar 

Figure 10: Mean zone of inhibition (mm) of all 
extracts of Hesperetin and Hesperidin on Aer- 
omonas on Muller Hinton Agar 

CONCLUSIONS 

As discussed previously, Phytochemical screened, 
of dried oranges peels shown, the absence of cou- 
marins, saponins, sterols, terpenoids, anthraqui- 
nones and protein., while the presence of flavo- 
noids, alkaloids, carbohydrate, glycosides, tannins, 
polyphenol. Afterwards, Hesperetin (flavanone) 
and hesperidins (flavanone glycoside) were ex- 
tracted and isolated from dried oranges peels (cit- 
rus fruits) and characterized by FTIR spectra, TLC, 
melting point, Chemical tests like Shinoda and al- 
kaline test as mentioned in the results. Antibacte- 
rial, the activity of Hesperetin, Hesperidins, and ce- 
furoxime tested against some pathogenic bacterial 
strains isolated from patients like Streptococcus, 
Acinetobacter, E.coli, Klebsiella, Staphylococcus, 
Aeromonas. 

In the end, Hesperetin flavanones were isolated 
from the oranges peels and identified the biological 
activity test showed Hesperetin (flavanones) a 
Higher biological activity significant than, Hesperi- 
din (flavanones glycosides) and cefuroxime drugs 
as summarized in table No 4. 
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