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Forced Degradation Studies of Neohesperidin by High
Performance Thin Layer Chromatography
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Jadhav et al.: Stability Indicating Studies of Neohesperidin by High Performance Thin Layer Chromatography

Neohesperidinis a bitter-tasting flavanone glycoside found in citrus fruits. Neohesperidin dihydrochalcone
is a non-nutritive artificial sweeter derived from neohesperidin. In the present, a forced degradation
study of neohesperidin by using high-performance thin-layer chromatography through various stability
parameters like acid hydrolysis, base hydrolysis, oxidative stress degradation, hydrolytic induced
degradation, photolytic degradation and dry heat degradation was carried out. Significant degradation
was found to occur by acid hydrolysis, base hydrolysis and to a lesser extent, under hydrolytic induced
degradation and oxidative induced degradation. The percentage recovery of neohesperidin was found
to be lower in acid-induced degradation (0 %) and base-induced degradation (0 %) and more in water-
induced degradation (97.6 %) and oxidative degradation (88.1 %). Forced degradation studies on
neohesperidin provide information on its intrinsic stability and storage conditions.
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The chemical stability of pharmaceutical compounds
isamajor concern since itimpacts the drug's safety and
efficacy. According to Food and Drug Administration
(FDA) and International Council for Harmonisation
(ICH) recommendations, stability testing data is
required to understand how the quality of a drug
substance and drug product changes over time as a
result of numerous environmental conditions. Forced
degradation is a process in which drug products and
drug substances are degraded under conditions that
are more severe than accelerated settings, resulting
in degradation products that may be analyzed to
determine a molecule's stability. The stability testing
guideline Q1A (R2) of the ICH states the following
goal of stress testing for new drug substances in
section 2.1.2: Stress testing of the drug substance can
help identify the likely degradation products, which
may successively help establish the degradation
pathways and therefore the intrinsic stability of the
molecule and validate the stability-indicating power
of the analytical procedures used. The nature of the
strain testing will depend upon the individual drug
substance and therefore the sort of drug product
involved"*. Neohesperidin (C,H,0,,) (fig. 1), a
citrus flavanone glycoside, is chemically known as
(S)-4'-Methoxy-3',5,7-trihydroxyflavanone-7-[2-
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O-(a-l-rhamnopyranosyl)-pB-d-glucopyranoside].
This compound (C,H,,0 ) is present in various
citrus species®l. It is present in Huyou peel (Citrus
Paradisi (C. Paradisi) cv. Changshan huyou)™,
Citrus limon var. pompia®, C. paradisi, Citrus
sinensis', bergamot (Citrus bergamia Risso)!’), and
Chinotto (Citrus myrtifolia Raf.)®. Neohesperidin
has been investigated for various pharmacological
effects including anti-inflammatory, neuroprotective
activity, antiproliferativel®, cardiovascular
protection, and  suppression of  osteoclast
differentiation!'”. In the present work, stress testing
was carried out on neohesperidin and its evaluation
was carried out by High-Performance Thin-Layer
Chromatography (HPTLC) ', The reference
standard for neohesperidin was procured from Yucca
Enterprises, Mumbai. Analytical grade reagents
and solvents, including ethyl acetate, methanol and
formic acid, were procured from SD Fine-Chem Ltd.
(Mumbai, India). Chromatographic analysis was
performed on Merck Thin Layer Chromatography
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(TLC) plates pre-coated with silica gel 60F,,. A 15 pl
sample was applied in triplicate as § mm wide bands
using a CAMAG®™ automatic TLC sample applicator
(ATS-4), fitted with a 100 pl applicator syringe
(Hamilton, Bonaduz, Switzerland). The distance
between adjacent bands was 10 mm. The CAMAG®
twin-trough glass chamber (20x10 cm) saturated
with mobile phase was used for the development of
the plates. The previously developed mobile phase by
authors consisting of ethyl acetate:methanol:formic
acid:water (7.1:1.4:1:0.5 v/v/v/v) was used for
chromatogram development in the linear ascending
mode to the migration distance of 70 mm. Before
the study, the chamber was saturated with the
mobile phase for 20 min at room temperature. The
slit dimension was kept at 6 mmx0.45 mm and a
scanning speed of 20 mm/s. Analysis was carried
out using CAMAG®™ TLC scanner 4 for scanning at
254 mm, which was found to be the wavelength of
neohesperidin. CAMAG® vision Computer Aided
Textile Supervision (CATS) software was used for
application and scanning. A standard stock solution
of neohesperidin was prepared by dissolving 10 mg of
the marker in 10 ml of methanol in order to compare
the R, of degradants with the R, of standard. The
stock solution was used for the development of the
standard curve. For acid-induced and base-induced
degradation studies, 10 mg of neohesperidin was
refluxed separately in 10 ml of 0.1 N Hydrochloric
acid (HCI1) and 0.1 N Sodium Hydroxide (NaOH)
solution respectively for 2 h. The solutions were
diluted 10 times with methanol and subjected to
chromatographic analysis. For oxidative degradation
studies, 10 ml of 6 % w/w Hydrogen Peroxide (H,0,)
solution was added to 10 mg of neohesperidin. Then
the solution was kept aside for 4 h. The solution
was diluted 10 times with methanol and subjected
to chromatographic analysis. For dry heat-induced
degradation studies 10 mg of neohesperidin was
placed in an oven for about 8 h at 105°. After 8§ h
it was dissolved in 100 ml of methanol and this
solution was subjected to chromatographic analysis.
For water-induced degradation studies, 10 mg of

neohesperidin was refluxed in 10 ml of water for 8 h.
The solution was then diluted 10 times with methanol
and subjected to chromatographic analysis. For the
photochemical stability study, 10 mg neohesperidin
was placed inside the Ultraviolet (UV) cabinet at 254
nm for 8 h. After exposing it for 8 h, neohesperidin
was transferred to a 100 ml volumetric flask and
the volume was made up of methanol. This solution
was then used for the chromatographic analysis. An
accurate, precise, robust HPTLC method has been
developed. A good symmetric peak for neohesperidin
was observed with Retention factor (R) value
0.5440.02 (fig. 2). The linear relationship was found
to be in the concentration range 1000-3000 ng/
spot (y=1.88x+732) with 1>=0.9922. Neohesperidin
was found to be highly susceptible to acid and base
degradation with no recovery of neohesperidin at
given conditions. Degradant peaks were observed
at R, 0.76 and 0.95 in acid-induced and R, 0.58 and
0.95 for base-induced conditions (fig. 3a and fig.
3b). Neohesperidin was less susceptible to oxidative
degradation (88.1 % recovery of neohesperidin),
and a degradant peak was observed at R, 0.96 (fig.
3c). Neohesperidin showed moderate degradation
when exposed to dry heat (48.8 % recovery of
neohesperidin) and UV radiation (59.9 % recovery
of neohesperidin) with degradant peaks at R,
0.94 and R, 0.95 respectively (fig. 3d and fig. 3e).
Neohesperidin was less susceptible to hydrolytic
degradation (97.6 % recovery of neohesperidin)
with a degradant peak at R, 0.97 (fig. 3f). Similar
degradant peak was observed at R, 0.94-0.97 in all
conditions. Therefore identification of this degradant
is essential. In conclusion, forced degradation studies
were carried out on neohesperidin. These findings
offer valuable insights into the storage and inherent
stability conditions of neohesperidin, which will
be helpful during its formulation or derivatization.
These degradation studies are useful in accelerated
stability studies of prepared formulations and annual
stability commitments of marketed formulations of
neohespiridin.
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Fig. 1: Structure of neohesperidin
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Fig. 2: HPTLC densitogram of Neohesperidin
a) b) ==
008~ 0.1+ z
LR R 0164
0074 0.4
0084 012
=)
_ o 2 0.10
< 0t . 0,08 ;
04 0.06
1124 004
0ot —t o024
- —
Ve A o .,
0.00+ T - T T T T T 1 T T T T T
ngfa- oz n'?\“?a/ 0 o da o3 1p o0 01 02 03 04 05 05 07 08 08 10
o BT
<) d)
0045
0.1
0104 1 0,040 1
0.08- 0035+
08| 0000
007+
o 006 aom—
< 54 0020
0.04 0015+
003
0010+
002-]
0014 A 0,006
0 ) ) ; | T " T ; 0,000 1 1 1 - |
0.0 a1 02 03 04 05 113 or 0a (L] 10 00 o1 02 03 04 05 06 14
Rr R
e) f)
00505 0.18 -
0045 0.16=
0040 a4
0035 aisl
0030 010
200054 3 ]
= < 0.08 —{
0020 -4 5
0015 0.06 |
0010+ 0.04 -
0005 f/,\»/jﬁ/w\ 0.02-] \
0000 4B ' : 0.00 - R | ' - f v "
oo ot 0.2 a3 00 01 03 o4 0s 06 07 o8 09 10
Rr R¥

Fig. 3: HPTLC densitograms of neohesperidin under forced degradation conditions, (a): Acid-induced degradation; (b): Base-in-
duced degradation; (c): Oxidative-induced degradation; (d): Dry heat-induced degradation; (e): UV-induced degradation and (f):

Water-induced degradation
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