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ABSTRACT

Moringaoleifera (commonly referred to as the drumstick tree) is probably one of the most well-
known trees in terms of medicinal and nutritional value. The Moringa gum is of interest as
pharmaceutical excipient, based on its physicochemical properties and biocompatibility among
the different components. The present research article aims to evaluate comprehensively some
Physicochemical and analytical properties of Moringa gum, giving insight into its possible
pharmaceutical applications. Research on Gum Organoleptic Properties and Features. This
study examines the characterization of Moringaoleifera gum as a natural polymer. Moringa gum
was extracted and purified according to standard protocols, followed by detailed
physicochemical and thermal analyses. The gum was evaluated by using Fourier Transform
Infrared Spectroscopy (FTIR) and Differential Scanning Calorimetry (DSC) Scanning electron
microscopy (SEM), Thermal analysis and UV-spectrophotometric study. These results indicate
that Moringa oleifera gum holds potential as a natural polymer for designing sustained release
drug delivery systems.

Keywords: Analytical characterization, Moringa gum, natural gum, natural polysaccharides,
physicochemical properties.

Moringa gum (MOG) is a hydrophilic exudate
obtained from the stem of the Moringa
oleifera tree (Singh et al., 2021). Initially, the
gum appears white, but it gradually turns
reddish brown with prolonged exposure.
Moringa oleifera  belongs to  family
Moringaceae is indigenous to India. The plant
is primarily grown for its leaves and seed
pods, which are utilized in traditional
medicine and as vegetables. The study
explored the hypoglycemic potential of
Moringa oleifera flower extract through in
vivo and in silico approaches (Karim et al.,
2025). The plant gum exudes through injury or
cut to plant stem that have formed typically
within an inner secondary cortex of the cork
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cambium of the bark (Gupta et al., 2020). This
gum ultimately solidifies and emerges from
the bark in shapes resembling teardrops or
stalactites when it comes into contact with the
environment

Various experiments were conducted as per
rules and regulations. Gum from Moringa
oleifera was harvested. The exudates of
Moringa oleifera were extracted from the
wounds of the trees located in Gwalior,
Madhya Pradesh. After complete drying, the
collected gums were crushed and sieved
through mesh number 80 before being stored
in an airtight container. The powdered gums


mailto:tradharamanips@gmail.com
https://doi.org/10.53552/ijmfmap.11.2.2025.170-178
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/

were subsequently utilized for further research
and analysis.

The organoleptic characteristics, such as
color, flavor, aroma, and taste, were evaluated
as per Umamaheshwari et al. (2021), pH was
evaluated as per Kannan et al. (2025).
Solubility, swelling index, loss on drying and
ash value was determine as per Rongpipi et al.
(2023). Specific gravity (SG), was measured
in room temperature by using a SG bottle as
per the procedure given by Yaumi et al.
(2016). Water holding capacity evaluated as
per Karaman et al. (2014), Bulk and tapping
density, Angle of repose (Tan 6), Hausners
index, Compressibility index (C%)  are
evaluated as per Hesse et al. (2021). Viscosity
was evaluated as per Bal et al. (2020).

The morphological characteristics of MOG
powder were analyzed utilizing a scanning
electron microscope (ZEISS, EVO 18, China).
The samples were analyzed as per Parlayici
and Aras (2024.). A differential scanning
calorimeter (Q10, TA Instruments, USA) was
employed to conduct a differential scanning
calorimetric analysis of MOG. The samples
were analyzed as per Desoky et al. (2024) and
Cuthbertson et al. (2024.) FTIR spectroscopy,
utilizing Agilent technology, was employed to
determine the functional groups the samples
were analyzed as per Circelli et al. (2024) and
Campanale et al. (2023.). An X-ray
diffractometer (Miniflex 2, Rigaku, Japan)
was employed to record the powder X-ray
diffractograms of MOG the samples were
analyzed as per Tamboli et al. (2024) and Son
et al. (2020). The differential thermal analysis
(DTA) and thermogravimetric analysis (TGA)
of MOG was determined by Shimadzu (DTG-
60H thermogravimeter) japan. The samples
were analyzed as Desoky et al. (2024) and
Cuthbertson et al. (2024.). The refined
polysaccharide was dissolved in distilled
water, enabling the use of UV-Vis analysis
(Shimadzu  UV-1800, Japan) for the
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characterization of the material (Shobana et
al., 2022).

Scanning electron micrograph of Moringa
gum has been given in Fig. 1. Analysis of the
electron micrographs demonstrates that the
Moringa gum particles are characterized by a
polyhedral configuration (Rimpy et al., 2017).
Moreover, the micrographs reveal the
presence of surface cracks and pores in
Moringa gum, along with a two-layered
morphology typical of pure Moringa. It is
noteworthy that the finely milled gum powder
(purified) exhibits a considerably larger size.
In terms of nanomaterials, this size range is
deemed ideal (Ghosh et al., 2021).

Differential scanning calorimetry (DSC)
assesses heat absorption or release in relation
to temperature, reflecting physical or chemical
transformations within the sample (Fig. 2).
The presence of an endothermic peak typically
indicates the loss of water content from the
compound. The DSC thermogram reveals that
the glass transition occurs at 39.22°C, which is
influenced by the material's intrinsic
characteristics such as its structure, bonding,
and molecular weight. Additionally, the
endothermic peak for the polymer is observed
at approximately 223°C, which is referred to
as the enthalpy of transitions and is associated
with the crystallinity of the material (Ranot et
al., 2022).

In Figure 3 illustrates the FTIR spectra of
MOG. The broad absorption band observed at
3391 cm? is attributed to the stretching of —
OH groups. The peak at 1611 cm?
corresponds to the C=0 stretching of acetyl,
while the peaks at 2928 cm? are likely
associated with —CH stretching. Additionally,
the peaks at 1516 cm™® and 1438 cm™ can be
linked to the C=0 stretching of the carboxylic
acid in glucuronic acid. Furthermore, the peak
at 1285 cm?® may be attributed to —C-OH.
MOG also exhibited bands characteristic of
carbohydrates within the range of 1000-1200
cm? (Rimpy et al., 2017).
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The diffractogram (Fig. 4) confirmed the
amorphous characteristics of gum powder, as
it exhibited no clear diffraction pattern, unlike
the X-ray diffraction pattern of MOG. The X-
ray diffraction spectra of MOG powder
revealed an absence of identifiable diffraction
peaks at (20) (Rimpy et al., 2017).

Thermal curves for enthalpy obtained
through Differential Thermal Analysis (DTA)
and mass changes measured by
Thermogravimetric Analysis (TGA). The
thermograms of the MOG samples are
presented in Figure 5. In the case of pure
MOG gum, a significant degradation was
observed between 228°C and 324°C, resulting
in a weight loss of 49%, indicative of
polysaccharide decomposition. The TGA
results for crude gum revealed a multistage
degradation process, with an initial mass loss
of 8% commencing at approximately 65°C, as
illustrated in Figure 5A. The thermogram
pattern of the compound indicated that no
intermediates were likely formed during the
decomposition process. A notable weight
reduction of 49% occurred within the
temperature range of 228°C to 324°C (Irfan et
al., 2021).

The DTG curve indicated the precise
temperatures at which exothermic and
endothermic processes took place, specifically
at 102.60 °C and 116.26 °C, respectively. This
observation may provide insight into the
degradation observed during the second stage
(Fig. 5C). The absence of significant
additional peaks in the first derivative curve
implies that moisture loss may solely account
for the subsequent weight reduction. The
differential thermogram (DTA) revealed two
distinct endothermic peaks and three
exothermic peaks, which included two weak
and one broad peak, as illustrated in the
energy change (ApV) (Fig. 5C). The initial
exothermic peak began to appear concurrently
with the conclusion of the second endothermic
peak, correlating with the weight loss noted in
stage Il (refer to Fig. 5C) (Irfan et al., 2021).
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DTA a significant and robust peak was
observed in the thermograms of MOG,
indicating an endothermic transition occurring
at approximately 100 °C, followed by an
exothermic transition in the range of 500 to
600 °C (Fig. 5B). In contrast, gum exhibited
less pronounced endothermic and exothermic
transitions at 100 to 300 °C and 500 to 600 °C,
respectively (Fig. 5B). The degradation
patterns of different gum polysaccharides vary
due to their distinct structural and functional
characteristics (Irfan et al., 2021).

UV-Vis spectrophotometry is a vital
instrument in analytical chemistry. The
observed absorption behavior is a result of
"surface plasmon resonance,” which s
induced by the electromagnetic field. This
method highlights the absorption
characteristics of MOG, whereas the gum
sample does not exhibit any peaks, as
demonstrated in (Fig. 6).

CONFLICT OF INTEREST STATEMENT

The authors declare that they have no
known competing financial interests or
personal relationships that could have
appeared to influence the work reported in this

paper.
REFERENCES:

Bal T., Rai N. and Swain S. 2020. In vitro
Evaluations of biodegradable
polyacrylamide grafted Moringa Bark
Gum Graft Copolymer (MOG-g-
PAAM) as biomedical and controlled
drug delivery device synthesized by
microwave accelerated free radical
synthesis. Indian J of Pharmaceutical
Education and Research, 54(2):385-

96.
Campanale C., Savino J., Massarelli C. and
Uricchio V.F.  2023.  Fourier

Transform Infrared Spectroscopy to
assess the degree of alteration of
artificially aged and environmentally
weathered microplastics, Polymers,



15:https://doi.org/10.3390/polym150
40911

Circelli L., Cheng Z., Garwood E., Yuksel K.,
lorio E.D., Angelico R. and Colombo
C. 2024. Comparison of ATR-FTIR
and NIR spectroscopy for
identification of microplastics in
biosolids. Science of the Total

Environment, 916:
https://doi.org/10.1016/j.scitotenv.20
24.170215

Cuthbertson A.A., Lincoln C., Miscall J.,
Stanley L.M., Maurya A.K., Asundi
A.S., Tassone C.J., Rorrer N.A. and
Beckham G.T. 2024.
Characterization of polymer
properties and identification of
additives in commercially available
research plastics, Green Chem.,
26(12): DOI:10.1039/D4GC00659C

Desoky M.M.H., Cruciani F., Quagliotto P.
and Viscardi G. 2024. Synthesis and
characterization of  transparent
phenothiazine-based polymers via
Buchwald-Hartwig polymerization as

promising functional organic
materials, Journal of Molecular
Structure,
https://doi.org/10.1016/j.molstruc.202
4.137635

Ghosh T., Das T. and Purwar R. 2021.
Moringa oleifera  gum/poly(vinyl
alcohol) blend solutions: Phase
separation and rheological properties,
Materials  Today:  Proceedings,
45:4799-4802.

Gupta S., Kachhwaha S., Kothari S.L., Bohra
M.K. and Jain R. 2020. Surface
morphology and physicochemical
characterization of thermo-stable
Moringa  Gum: A  potential
pharmaceutical ~ excipient,  ACS
Omega, 5: 29189-29198.

Hesse N., Winzer B., Peukert W. and Schmidt
J. 2021. Towards a generally
applicable methodology for the
characterization of particle properties

IIMFM&AP, Vol. 11 No. 2, 2025 173

Tiwari and Yasir

relevant to processing in powder bed
fusion of polymers from single
particle to bulk solid behavior,
Additive Manufacturing, 41:
https://doi.org/10.1016/j.addma.2021.
101957

Irfan M., Munir H. and Ismail H. 2021.

Kannan

Moringa oleifera gum based silver
and zinc oxide nanoparticles: green
synthesis, characterization and their
antibacterial potential against MRSA,
Biomaterials Research 25:17.
https://doi.org/10.1186/s40824-021-

00219-5

P. and Jayakrishnan A. 2025.
Development and evaluation of
Dracaena trifasciata hydrogel: A
multifunctional approach for topical
therapeutic formulations,
International Journal of Minor
Fruits, Medicinal and Aromatic
Plants. 11 (1): 132-150.

Karaman S., Kesler Y., Goksel M., Dogan M.

and Kayacier A. 2014. Rheological
and some physicochemical properties
of selected hydrocolloids and their
interactions  with  Guar  Gum:
Characterization  using  Principal
Component Analysis and Viscous
Synergism  Index.  International
Journal of Food Properties, 17::
1655-1667.

Karim Md. R., Hossain Md. A., Shamim Md.,

Hosen Md.R., Islam Md. S., Hossain
Md. T., Simran K.T. and Akhter M.S.
2025. In vivo and in silico approaches
for exploring the hypoglycemic
potential of Moringa oleifera Lam.
flowers' extract, International
Journal of Minor Fruits, Medicinal
and Aromatic Plants, 11 (1): 252-
263.

Parlayici S. and Aras A. 2024. Synthesis of a

novel green biopolymer based
composites beads for removal of
methylene  blue  from  aquatic
medium: isotherm, thermodynamic


https://doi.org/10.3390/polym15040911
https://doi.org/10.3390/polym15040911
https://doi.org/10.1016/j.scitotenv.2024.170215
https://doi.org/10.1016/j.scitotenv.2024.170215
http://dx.doi.org/10.1039/D4GC00659C
https://doi.org/10.1016/j.molstruc.2024.137635
https://doi.org/10.1016/j.molstruc.2024.137635
https://doi.org/10.1016/j.addma.2021.101957
https://doi.org/10.1016/j.addma.2021.101957
https://doi.org/10.1186/s40824-021-00219-5
https://doi.org/10.1186/s40824-021-00219-5

Physicochemical and analytical evaluation of Moringa gum

and Kinetic investigation, Polymer
Bulletin, 81:6603-6640.

Ranote S., Musiot M., Kowalczuk M., Joshi

Rimpy,

V., Chauhan G.S., Kumar R.,
Chauhan S. and Kumar K. 2022.
Functionalized Moringa oleifera gum
as  pH-responsive  nanogel for
doxorubicin  delivery:  synthesis,
Kinetic modelling and In Vitro
cytotoxicity study. Polymers, 14:
https://doi.org/10.3390/polym142146
97

Abhishek and Ahuja M. 2017.
Evaluation of carboxymethyl
Moringa gum as nanometric carrier.
Carbohydr. Polym., 174:896-903.

Rongpipi B., Yepthomi G.l., Maiti C.S,,

Hemanta L. and Devi M.P. 2023.
Qualitative analysis of various ginger
(Zingiber officinale Rosc.) genotypes
suitable in Nagaland., International
Journal of Minor Fruits, Medicinal
and Aromatic Plants, 9 (1): 33-37.

Shobana N., Prakash P., Samrot A.V., Jane

IIMFM&AP, Vol. 11 No. 2, 2025

Cypriyana P.J., Kajal P., Sathiyasree
M., Saigeetha S., Stalin Dhas T.,
Alex Anand D., Sabesan G.S.,
Muthuvenkatachalam B.S., Mohanty
B. K., Visvanathan S., 2022
Purification and characterization of
gum-derived  polysaccharides  of
Moringaoleifera and
Azadirachtaindica and their
applications as plant stimulants and
bio-pesticidal agents. Molecules,27:,
https://doi.org/10.3390/molecules271
23720

174

Singh B., Sharma V. and Kumar R. 2021.
Designing moringa gum, sterculia
gum polyacrylamide hydrogel wound
dressings  for  drug  delivery
applications, Carbohydrate Polymer
Technologies and Applications, 2:
https://doi.org/10.1016/j.carpta.2021.
100062

Son D., Cho Y.S., Nam Y.J., Lee H. and Kim
M. 2020. X-ray-based spectroscopic
techniques for characterization of
polymer nanocomposite materials at a
molecular level, Polymers, 12:
https://doi.org/10.3390/polym120510
53

Tamboli Q.Y., Patange S.M., Mohanta Y.K.,
Patil A.D., Ali R., Bushnak I. and
Zakde K. 2024. Moringa oleifera
gum-assisted synthesis and
Characterization of CoAgxFe2—x04:
insight into structural, magnetic,
optical, and biomedical properties,
ACS Omega, 9: 3835—-3845.

Umamaheswari D., Muthuraja R., Kumar M.
and Venkateswarlu B.S. 2021.
Standardization of herbal drugs — An
overview, Int. J. Pharm. Sci. Rev.
Res., 68(1), May - June 2021; Article
No. 33, Pages: 213-219:,
http://dx.doi.org/10.47583/ijpsrr.2021
.v68i01.033

Yaumi A.L., Murtala A. M., Muhd H.D., and
Saleh F.M. 2016. determination of
physiochemical properties of gum
arabic as a suitable binder in
emulsion house paint, International
Journal of Environment, 5(1) Dec-
Feb, 2015/16: 67-78.



https://doi.org/10.3390/polym14214697
https://doi.org/10.3390/polym14214697
https://doi.org/10.3390/molecules27123720
https://doi.org/10.3390/molecules27123720
https://doi.org/10.1016/j.carpta.2021.100062
https://doi.org/10.1016/j.carpta.2021.100062
https://doi.org/10.3390/polym12051053
https://doi.org/10.3390/polym12051053
http://dx.doi.org/10.47583/ijpsrr.2021.v68i01.033
http://dx.doi.org/10.47583/ijpsrr.2021.v68i01.033

Table 1: Result observation of different characteristics of Moringa Gum
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S. | Characteristics Observation Remarks

No.

01 | Color Brownishblack | cememeee-

02 | Odour Characteristic | —emmemee-

03 | Taste Mucilageneous | -mmmemeee-

04 | Smell Characteristic | —emmemee-

05 | Flavor Characteristic | —emmemee-

06 | Solubility Sparingly  soluble in  water, | Formed a viscous
practically insoluble in acetone, | solution in water
alcohol, chloroform and ether

07 |pH 59+052 | e

08 | Swelling | Water 944058 | e

% 0.1IN Hcl (1.2 pH) | 85+0.45
Buffer (6.8pH) 94+0.37

09 | Loss on drying % 11.34+054 | e

10 | Total ash% W/W 2.6£0.27 | e

11 | Acid insoluble ash %W/W 0.56+0.29 | e

12 | Melting point °C 57+2 | e

13 | Specific gravity g/ml 0.979+0.03 (0.5% WIV)

14 | Water holding capacity g 19+0.24 Per 100 g Gum

15 | Water content % 1.50+0.06 (KF titration )

16 | Pour density g/ml 0.72+0.07 | e

17 | Tapped density g/ml 087021 | e

18 | Angle of repose ° 30+0.04 Excellent

19 | Hausner ratio 1.21+0.24 Fair

20 | Cars index 17.24+0.18 Fair

21 | Heat No visual change 40°C

22 | Light No visual change Sun light

23 | Humidity Aggregation of gum into lumps | ----------

24 | Particle size p 32+1.11 | e

25 | Viscosity %W/V | Viscosity (CPS) | ==

0.1 1.44+0.03
0.2 2.37+0.02
0.3 3.54+0.07
0.4 4.79£0.07
0.5 9.73+0.04
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