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Abstract

Ziziphus mauritiana is highly valuable shrub or small tree
having thorny and evergreen which grow up to 15 m height with
stem diameter 40 cm or greater in thickness. Mostly it have spread
crown with many hanging branches. Fourier-transform infrared
spectroscopy (FT-IR) is a technique which is used to give an infrared
spectrum of absorption or emission of a solid, liquid or gas. The data CJAR
was collected from Distract Attock which is consider as suitable area pecepted 19 ﬁj}{ 2o
for Ziziphus mauritana due to climatic and edaphic condition. The DOI: 10.5281/zenodo.3877514
area lies in scrub forest in which main species are Zizyphus, Acacia,
Olea and Dedonia. Different functional groups were analyzed and
differentiate, while the result has been collected in the form of
interferogram (graphs) through (FT-IR). The Plant secondary
metabolites was extracted from ziziphus mauritana. The methanolic
solvent showed positive result for the presence saponins, phenols,
lignin, glycoside and tannins, the negative response was observed in
flavoinds. The peak values 2917.7, 1021.62, 557.69 538.60, 571.05,
523.27 cm! showed the presence of alkanes, alcohol, aliphatic
amines, alkyl halide and halogen. The basic purpose of this research
work was to interlink (FT-IR) and secondary metabolites by which
we can enhance the commercial and industrial importance of these
metabolites.
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1. INTRODUCTION

Fourier-transform infrared spectroscopy (FT-IR) is a tool used to take an infrared
spectrum of absorption or emission of a liquid, gas, or solid. This provide a vital information
about spectra, which have the ability to measure the intensity of spectra over a wide range of
wavelengths at a time. An (FT-IR) spectrometer concurrently collects a high spectral
resolution data over a wide range of spectral. The term (FT-IR) spectroscopy has been taken
from the fact that a Fourier transform (a mathematical process) is compulsory to change the
raw data into the real spectrum or real data (Griffiths & De Haseth, 2007).

The term “infrared” usually refers to any electromagnetic radiation which lies in the
region from 0.7 mm to 1000 mm. But, the region between 2.5-25 mm (4000 to 400 cm) is
most suitable for biochemical examination. FT-IR is a technique that is use now a days for
measuring and calculating the intensity of infrared radiation as a function of frequency or
wavelength. (Kamble & Gaikwad, 2016).

Secondary metabolites have limited role in the normal growth but are too important
for the development of an organism. While primary metabolites are important for respiration
and photosynthesis in the absence of secondary metabolites the plant did not died
immediately, but it is important for the organism’s survivability and plant defense. Plant
secondary metabolites are extraordinary source for medications, food additives, taste, and
other manufacturing and non- manufacturing ingredients. Systematized cultures, and
particularly root cultures, can make a substantial role in the creation of secondary
metabolites. (Jian Zhao, Davis, & Verpoorte, 2005).

Plants provide enormous diversity of secondary compounds which acts as natural

protection against microorganism and pest. Most of these metabolites are also poisonous to
animals, but others are too beneficial. In reality a large number of these compounds have
been utilized as entire plant or extracts for foodstuff or for medicinal applications in modern
era. The capability of basic oils and saponins as advantageous feed added substances in
ruminant generation will be utilized here as an illustration of the potential benefits of plant
compounds (John, 2004).
During (FT-IR) analysis Kamble (2016) confirmed the presence of aliphatic amines, amino
acids, alkanes, alcohols, esters, ethers, aromatics, phenols, aldehyde, amide, ketones,
fluorides, halogen, alkyl halides, carboxylic acids, and nitro compound. The finding of his
result shows the importance of these function groups. It also designates the medical property
of E. ribes that can be applied for different pharmacological purposes.

Tiwari & Rana., (2015) carried a work on plant secondary metabolites while plants
secondary metabolites are irreplaceable source for antibiotics, food additives, flavors and also
have commercial values. In recent years with the help of tissue culture it enhances its
commercial value. The formation of various secondary metabolites is also connected to the
induction of morphological changes and it seems that the cells undergo morphological
differentiation and develop during plant growth advancement. In the comparison among
differentiation and non-differentiation tissue in in-Vitro it is observed that the production of
secondary metabolites is much higher. Metabolic engineering is possibly a great step forward
if proper work has been carried out on it.

There are limited work has been done on Forest secondary metabolites in Pakistan. FT-IR
is also a new tool which can be utilized to separate different function groups so the purpose of
this research study is to enhance and aware people about the forest secondary metabolites
which can be used in future for different purposes. The main purpose of this research study
was extraction and identification of different secondary metabolites from Ziziphus mauritiana
with comparison of function groups through FT-IT.
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2. MATERIALS AND METHODS
Collection of Plant Material
A detailed survey was carried out in Bissal Village Attock District which is located in Pothohar
Plateau of the Punjab Province in Pakistan. The Latitude and longitude coordinates are
33°4627.77420 N, 72°2137.64916 E with elevation of 525 m (1722 ft). The attock is a city
situated in north of Punjab Province in Pakistan close to the capital Islamabad. The leaves of
Ziziphus mauritiana collected and placed in laboratory for further analysis.
Preparation of Sample
The leaves were washed with tap water for the purpose to remove dust. Then the leaves were
placed in a large bowl and treated with distalled water to remove minute dust and unwanted
materials. After that the leaves were dried at room temperature in shade for almost 20 days.
Using electric grinder, it was converted into powder form and placed in zipper bag.
Preparation of Extract
The extract was collected using methanol as solvent with powder of Zizyphus mauratiana. For
the collection of methanolic extract Soxhlet apparatus was used. 25 gm of leaves powder was
placed in thimble of soxhlet apparatus with 250 ml of methanol. The temperature was set at
65 CO. The thimble sample was continue to boil in soxhlet apparatus for about 12 hours since
the solution becomes clear and the green colored extract was gathered in the flask at the
bottom of apparatus. The extract was filter through whatsman filter paper no 1. Then the final
extract was gathered and stored in petri dishes and left to dry for 24 hours. The dried extract
having a pasty form was put into petri dishes at temperatures at 4 2C in the fridge for further
usage.
Phytochemical Analysis
For screening and identification of different secondary metabolites the crude extract was
experienced for the presence or absences of phenol, tannin, glycoside, lignin and flavonoid. All
the standard procedures were used as prescribed by Harborne (1973), Trease & Evans
(1989) and Sofowara (1993) were followed.
Test for Phenol
5 ml methanol was mixed with 2 gm of solid ferric chloride. The ferric chloride solution was
formed which was placed in separate beaker. 1 ml extract was treated with 2 ml ferric
chloride solution a yellowish color observed which shows positive response towards phenol
presence (Gibbs R.D., 1974).
Tannin Test
0.5 gm powder of Zizyphus mixed with 10 ml of distalled water. It was boiled for 5 minutes
and then filtered with whatsman filter paper no 40. 0.1 % ferric chloride was treated with
filtrate extract the brownish color indicate response tannin presence (Treare GE, Evans WC.
1985).
Glycoside Test
Keller- Killani Test
1 ml extract was mixed with 0.2 % of glacial acid. The tube was boiled for 30 seconds after
cooling for a minute 0.2 % ferric chloride solution was added. In another tube 2 ml conc.
Sulfuric acid was taken and mixed with glacial acid and ferric chloride acid a reddish brown
colure was detected at the junction of two layers which clearly show existence of glycoside
(Kokate C. K. et. al; 2001).
Lignin Test
1 ml extract was treated with 0.2 % of glacial acid in test tube. An olive green colure observed
at bottom of test tube shows presence of lignin (Gibbs R.D., 1974).
Test For Flavonoid
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Pew,s Test

2 gm of zinc was treated with 2 ml extract. In another test tube conc. Sulphuric acid was taken
and mixed with it so no changes were observed in color which indicates the absence of
flavonoid (Kokate C. K. et. al; 2001).

Test for Saponin

Foam Test:

Foam test was selected for the presence of saponin. The foam test was performed by standard
etiquette. 1ml of plant extract was taken and shake well in the test tube containing 5 ml
distilled water. After shaking for 30 seconds a formation of honey comb like foam which
indicate the presence of saponin (Kokate C. K. et. al; 2001).

FT-IR Fourier Transformed Infrared Spectroscopy

Fourier Transform Infrared Spectrophotometer (FT-IR) is an incredible tool for the
identification of different functional groups present in compound. To detect the infrared
assimilation range FT-IR spectrum was utilized for the identification of different functional
groups of the various compounds based on its peak value in the region of IR spectra. The
grinded leaves of Ziziphus mauritiana was passed into the FT-IR and the functional groups of
different compounds were divided based on its peak value Bobby et al, (2012).

Dried powder of Zizyphus muriatina was used for (FT-IR) examination. 10 mg of the dried
extract powder was compressed in 100 mg of potassium Bromide (KBr) capsule, in order to
arrange translucent sample discs. The Scan range for sample was from 500 to 4000 cm- ! with
aresolution of cm-1.

3.Result and Discussion

The peak values of FT-IR shows different functional groups alkanes, alcohol, aliphatic amines,
halogens and alkyl halides with peak values of 2917.77,1017.62, 571.05, 557.69, 523.27 cm-
1. On the bases of its peak values we can also find its bond strength and intensity All data is
present in fig 1 and table 1. The peak values was taken from the available literature which
show same resemblance with Kamble et al, (2016) and Bobby et al, (2012).
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Figure No.1 Different Spectra of Ziziphus mauritiana Through FT-IR

The range of IR spectra was 500 to 4000 cm-l. The detection of different metabolites was
observed from 2900 to 520 cm-1.

Table No.1 FT-IT Peak values and functional group of zizyphus muriatiana

Frequency | Functional group | Bond Intensity

(cm)

2917.77 Alkanes C-H Strong

stretch

1017.62 Alcohol, Aliphatic | O-H,C-N Medium
amines

571.05 Alkyl halide, | C-Br Strong
Halogen

557.69 Alkyl halide, | C-Br, C-I Strong
Halogen

523.27 Halogen C-1 Strong

Phytochemical Screening

The extract was collected from successive hot extraction of plant leaves which was
subjected to different phytochemical tests to reveal the presence of different phytochemicals
more importantly different secondary metabolites present in the extracts. Different
secondary metabolites can be obtained from any part of plant (roots, leaves, stem and bark).
The data about these metabolites is vital because it play a dynamic role in syntheses of
different biochemical substances. Different tests were conducted for the purpose to find out
various secondary metabolites so lignin, phenol, glycoside, saponion and tannin have positive
response while flavonoids have negative response. All data is given in (Table 2) and (Fig 2).
Table No.2 Details of Secondary Metabolites in Zizyphus muriatana

Different Result
Tests

Sapoin +
Phenol +
Tannin +
Glycoside +
Flavonoids _
Lignin +

+= shows presence, -= shows absence
Phenol Test
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Lignin test - Glycoside Test

Figure No.2 Presence of Different Secondary Metabolites in Ziziphus mauritiana
Saponin was also find by Parmar et al, (2012) in Ziziphus mauritiana which showed positive
response. According to medical field saponins can be used in anticancer, antioxidant,
hypercholesterolemia, hyperglycemia, anti-inflammatory and weight loss etc. It is a bioactive
antibacterial mediator of plants. (Manjunatha, 2006). There are many classes of Saponins
while glycosides is one of them having soapy appearance (Fluck, 1973) while Saponins have
active against antifungal agent (Sodipo et. al, 1991). For researchers phenol have great
interest due to its significant effects in different diseases (Zheng, 2001).

Based on the result from preliminary phytochemical screening the methanolic extract showed
maximum amount of phenol. Similar observation was given by Jimoh et al., (2008). Tannins
play key role in antifungal and antimicrobial activities (Rievere et. al., 2009). These contents
shows various types of activity against different germs and diseases causing agents.
Therefore, it can be utilized in the treatment of different pathogens and diseases. . Mostly
30% of the organic matter of trees consists of lignin global commercial production of lignin is
a consequence of paper making Patt et al. (2005) the same result was provided by parmar
(2012).

Conclusion

As indicated by our examination, it is easy method to find different functional groups in plants
through FT-IR. These functional groups provide us information about constituents present in
plant. It has been concluded that various kinds of metabolites are available which have
different functions. These metabolites shows an effective response against disease causing
agents (Pathogens) while its leaves can be utilized in treatment of different diseases like
cancer and liver. We can utilize its leaves for the purpose of growth treatment, drugs
preparation, antifungal and antibacterial activities.

Recommendation

The present study stated that secondary metabolites have great importance in the life and
wellbeing of human being. It can be use in the treatment of different diseases and drug use.
For this purpose, FT-IR can be use for finding the functional groups of plant species. It is also
predicted that near in the future its commercial and industrial importance are too high.

7 Commonwealth Journal of Academic Research (CJAR.EU) Published By

Email: editor.ciar@gmail.com editor@cjareu Website: cjar.eu @




Volume: 1, Issue: 2, Year: 2020 Page: 33-42 TWCMSI - International

Especially Pakistan has a suitable market for these metabolites due to high density of
population, more species (plant) composition, verities and market potential. It requires more
studies on secondary metabolites.

4. REFRENCES

Ashokkumar, R.,, & Ramaswamy, M. (2014). Phytochemical screening by FTIR spectroscopic
analysis of leaf extracts of selected Indian Medicinal plants. Journal of Current
Microbiology and Applied Sciences, 3(1), 395-406.

Balasundram, N., Sundram, K., & Samman, S. (2006). Phenolic compounds in plants and agri-
industrial by-products: Antioxidant activity, occurrence, and potential uses. Journal
of Food chemistry, 99(1), 191-203.

Bhatt, S., & Dhyani, S. (2013). Quantification of Secondary Metabolites from Ziziphus
mauritiana Lam. Bark. International Journal of Bio-Technology Research, 3(2), 1-6.

Bobby, M., Wesely, E., & Johnson, M. (2012). FT-IR studies on the leaves of Albizia lebbeck
benth. International Journal of Pharm Science, 4(3), 293-296.

Cozzolino, D. (2015). Infrared spectroscopy as a versatile analytical tool for the quantitative
determination of antioxidants in agricultural products, foods and plants.

Antioxidants, 4(3), 482-497.

Dai, J., & Mumper, R.]. (2010). Plant phenolics: extraction, analysis and their antioxidant
and anticancer properties. Molecules, 15(10), 7313-7352.

Griffiths, P. R, & De Haseth, J. A. (2007). Fourier transform infrared spectrometry.
International Journal of Science, 7(2), 1-10.

Harbone, ]B. (1973). Phenolic compounds. 271-280.

Hoskin, M. A. (2003). Caroline Herschel's work on FT-IR. Journal of Medicinal Plants
Research, 5(2), 112-123.

Hurwitz, H., Fehrenbacher, L., Novotny, W., Cartwright, T., Hainsworth, J., Heim, W,, ... &
Ferrara, N. (2004). Bevacizumab plus irinotecan, fluorouracil, and leucovorin for
metastatic colorectal cancer. New England journal of medicine, 350(23), 2335-2342.

Jacquemot, C., Lalanne, C., Sliwinski, A., Piccinini, P., Dupoux, E., & Bachoud-Lévi, A. C.
(2019). Improving language evaluation in neurological disorders: The French Core
Assessment of Language Processing (CALAP). Psychological assessment.

Kamble, V., & Gaikwad, N. (2016). Fourier transform infrared spectroscopy spectroscopic
studies in Embelia ribes Burm. F. a vulnerable medicinal plant. Journal of Asian
Pharm Clinic Resources, 9(3), 41-47.

Karamac, M. (2009). In-vitro study on the efficacy of tannin fractions of edible nuts as
antioxidants. European Journal of Lipid Science Technology, 111(11), 1063-1071.

Kareru, P. G., Keriko, J. M., Gachanja, A. N., & Kenji, G. M. (2008). Direct detection of

triterpenoid saponins in medicinal plants. African Journal of Traditional,
Complementary and Alternative Medicines, 5(1), 56-60.

Khan, A. M., Qureshi, R. A., Ullah, F., Gilani, S. A., Nosheen, A, Sahreen, S., & Murad, W.
(2011). Phytochemical analysis of selected medicinal plants of Margalla Hills and
surroundings. Journal of Medicinal Plants Research, 5(25), 6055-6060.

Lee, C.J., Chen, L.G., Liang, W.L., Wang, & Ching.C. (2010). Anti-inflammatory effects of

Punica granatum Linne in vitro and in vivo. Journal of Food Chemistary, 18(2), 315-
322.

Leschinsky, M., Zuckerstitter, G., Weber, H. K., Patt, R., & Sixta, H. (2008). Effect of autohydrolysis of
Eucalyptus globulus wood on lignin structure. Part 1: Comparison

of different lignin fractions formed during water prehydrolysis. Holzforschung,
62(6), 645-652.

Commonwealth Journal of Academic Research (CJAR.EU) Published By

Email: editor.ciar@gmail.com editor@cjareu Website: cjar.eu @




Volume: 1, Issue: 2, Year: 2020 Page: 33-42 TWCMSI - International

Manjunatha, U. H., Boshoff, H., Dowd, C. S., Zhang, L., Albert, T.].,, Norton, J. E,, ... & Barry, C.

E. (2006). Identification of a nitroimidazo-oxazine-specific protein involved in PA-
824 resistance in Mycobacterium tuberculosis. Proceedings of the National Academy
of Sciences, 103(2), 431-436.

Morton, J. F. (1987). Fruits of warm climates. 225-229.

Munajad, A., & Subroto, C. (2018). Fourier transform infrared (FTIR) spectroscopy analysis
of transformer paper in mineral oil-paper composite insulation under accelerated
thermal aging. Energies, 11(2), 364.

Munajad, A., & Subroto, C. (2017). Study on the Effects of Thermal Aging on Insulating
Paper for High Voltage Transformer Composite with Natural Ester from Palm Oil
Using Fourier Transform Infrared Spectroscopy (FT-IR) and Energy Dispersive X-
ray Spectroscopy (EDS). Journal of Energies, 10(11), 1857.

Mythili, T., & Ravindhran, R. (2012). Phytochemical screening and antimicrobial activity of
Sesbania sesban(L.) Merr. Journal of Asian Pharm Clinic Resources 5(4), 179-182.

Parmar, P., Bhatt, S., Dhyani, S., & Jain, A. (2012). Phytochemical studies of the secondary
metabolites of Ziziphus mauritiana Lam. Leaves. International Journal of Current
Pharmaceutical Research, 4(3), 153-155.

Payane, G., Bringi, V., Prince, C., & Shuler, M. (1991). The quest for commercial production
of chemicals from plant cell culture. Journal of Plant Cell, 5(10),1-10.

Sahayaraj, P., Gowri, ], Dharmalingam, V., Shobana, R., & Prema, A. (2015). Phytochemical
screening by FT-IR spectroscopic analysis of leaf and stem Extracts of Wedelia
biflora. International Journal of Nano Corrosion Science Engineering, 2(5), 322-334.

Savithramma, N., Rao, M. L., & Suhrulatha, D. (2011). Screening of medicinal plants for
secondary metabolites. Middle-East Journal of Scientific Research, 8(3), 579-584.

Schrader, B. (2008). Infrared and Raman spectroscopy. International Journal of Current
Pharmaceutical Research, 24(4), 121-127.

Sodipo, 0. A, Akanji, M. A., Kolawole, F. B., & Odutuga, A. A. (1991). Saponin is the active
antifungal principle in Garcinia kola, heckle seed. Biosci. Res. Commun, 3, 171.

Tiwari, R., & Rana, R. (2015). Plant secondary metabolites: a review. Journal of Medicinal
Plants Research, 3(5), 661-670.

Wei, Z., Dong, L., & Tian, Z. (2009). Fourier transform infrared spectrometry study on early
stage of cadmium stress in clover leaves. Pakistan Journal of Botnay, 41(4), 1743-
1750.

Zhang, C,, Yan, Q., Cheuk, W.K,, & Wu, J. (2004). Enhancement of tanshinone production in
Salvia miltiorrhiza hairy root culture by Ag+ elicitation and nutrient feeding. Journal
of Plant Medical, 70(02), 147-151.

Zhang, Z., Liao, L., Moore, J., Wu, T., & Wang, Z. (2009). Antioxidant phenolic compounds
from walnut kernels Juglans regia. Journal of Food Chemistry, 113(1), 160-165.

Zhang, L. W., & Monteiro-Riviere, N. A. (2009). Mechanisms of quantum dot nanoparticle
cellular uptake. Toxicological Sciences, 110(1), 138-155.

Zhao, |, Davis, L. C., & Verpoorte, R. (2005). Elicitor signal transduction leading to
production of plant secondary metabolites. Journal of Biolechnology, 23(4), 283-333.

Zhao, ]., Fujita, K., Yamada, ]., & Sakai, K. (2001). Improved B-thujaplicin production in
Cupressus lusitanica suspension cultures by fungal elicitor and methyl jasmonate.

Journal of Applied Microbiology, 55(3), 301-305.

Zhao, J., Zhu, W.H., & Hu, Q. (2000). Improved alkaloid production in Catharanthus roseus

suspension cell cultures by various chemicals. Journal of Plant Science, 22(15), 1221-
1226.

Commonwealth Journal of Academic Research (CJAR.EU) Published By

Email: editor.ciar@gmail.com editor@cjareu Website: cjar.eu @




Volume: 1, Issue: 2, Year: 2020 Page: 33-42 TWCMSI - International

Cite this article:
Author(s), AWAIS MEHMOOD?, LUBNA ANSARI!, AQSA NAZ?, & HIDAYATULLAHS3, (2020).
“Fourier Transformed Infrared Spectroscopy (Ft-Ir) and Secondary Metabolites Production of
Zizyphus mauritiana.”. Name of the Journal: Commonwealth Journal of Academic Research,
(CJAR.EU), P, 33- 42. DOLI: http://doi.org/10.5281 /zenodo.3877514 , Issue: 2, Vol.: 1, Article:
3, Month: May, Year: 2020. Retrieved from https://www.cjar.eu/all-issues/

Published by

A

>

AND
ThoughtWares Consulting & Multi Services International (TWCMSI)

(NN Commonwealth Journal of Academic Research (CJAR.EU) Published By

Email: editor.ciar@gmail.com editor@cjareu Website: cjar.eu @



http://doi.org/10.5281/zenodo.3877514
https://www.cjar.eu/all-issues/
http://www.twcmsi.org/

