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Abstract: Objectives: One of the home-made herbal remedy being traditionally used against gout
is evaluated to identify any new and characteristic marker compound which may be used as
characteristic analytical marker to standardize this polyherbal remedy. Materials and method: A
distinct and remarkable peak in the HPLC chromatogram of remedy was identified which was
further isolated by fraction collector. This fraction was then evaporated and characterized for
structure elucidation using set of various techniques such as RP-HPLC,UV, FTIR, TLC, EIMS and
NMR. Results: The compound characterized was non polar compound, ester of betulin and
palmitoleic acid. Although the remedy has been standardized using set of four markers as discussed
in literature but this newly developed marker compound can be used to further standardize this
remedy and other herbal preparations comprising of this marker compound. Conclusion: Hence
the isolated compound can be used as novel analytical marker in the standardization of this herbal
remedy and the other herbal preparations containing such marker compound
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Introduction

Herbal medicines, also known as phytomedicines or botanical medicines, refer to the medicinal
products of plant roots, leaves, barks, seeds, berries or flowers that can be used to treat diseases and
promote health. Medicinal use of plants has a long history worldwide (Li et al., 2008). The metabolic
variation in plant material due to genotypic, ecotypic, chemotypic and ontogenetic factor result in
inconsistency in efficacy of herbal formulation which is one of the biggest hinderance in their wider
acceptance in healthcare system. There have always been concerns about the inconsistent
composition of herbal medicines and occasional cases of intoxication by adulterants and/or toxic
components. Quality control of herbal medicines aims to ensure their consistency, safety and efficacy.
Hence herbal products need to be standardized like pharmaceuticals to become in main-stream
evidence-based drugs (Hussain et al., 2010). The standardization of herbal formulation needs a set of
pharmacognostic and analytical activities. For standardization of herbal medicines, single chemical
entities (marker compounds) may be used as standards in high performance liquid chromatography
(HPLC) analysis which may provide additional information in the form of “chromatographic
fingerprints. These marker compounds may be used to help identify herbal materials, set
specifications for raw materials, standardize botanical preparations (Lazarowych and Peko, 199§;
Kim et al., 2010). The markers, characteristics compounds found in the ingredients can be used as
analytical markers to develop various analytical methods for herbal products standardization (Li et
al., 2008). The marker-based analytical methods can also be used to understand chemical kinetics and
predict shelf-life of herbal products (Khalid et al., 2011). In establishing the method for quality
control, one of the key tasks is selecting appropriate monitoring markers. Since plant constituents are
the major contributors of herbal functions, they can be used as the markers to monitor the function-
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related quality of the herbs. In general, a good marker should fulfill the criteria of specific, relatively
high content with bioactivities correlated to the herbal function (Liang et al.,, 2009). A folklore
polyherbal medicine comprising five ingredients (seeds of Tribulus terrestris, Carthamus tinctorius,
Cucumis melo and Punica granatum, and seed-less dried fruit of Vitis vinifera) is being extensively used
and promoted through social media in Pakistan and India for curing gout (Shaukat et al., 2020).
Despite numerous pharmacological properties of ingredients and remarkable popularity of the
selected polyherbal anti-gout remedy, literature contains few reports regarding antigout potential of
this traditional herbal remedy (Shaukat et al., 2020; Shaukat et al., 2021). The polyherbal remedy was
standardized using set of markers found in all the ingredients of the remedy (Shaukat et al., 2021).
The HPLC chromatogram of the anti-gout remedy indicated a very distinct peak at 15 min (Shaukat
et al., 2021). The compound exhibiting this peak if identified can be used as marker. Therefore, the
compound responsible for this peak is selected for separation and characterization of a marker
compound. The new developed marker compound can be used as analytical marker to standardize
polyherbal anti-gout remedy

Material And Methods

Preparation of herbal remedy

The ingredients of polyherbal anti-gout remedy includes (seeds of Tribulus terrestris, Carthamus
tinctorius, Cucumis melo and Punica granatum, and seed-less dried fruit of Vitis vinifera). The traditional
polyherbal remedy was prepared using method as mentioned in literature(Shaukat et al., 2020).

Chemicals and solvents

Solvents and chemicals of analytical/HPLC grade used included acetonitrile, methanol,
tetrahydrofuran, ethyl acetate, acetic acid, sodium acetate (BDH Laboratory, England), TLC
chromoplates (silica gel 60F254), syringe and membrane filters (0.45 um). In-house prepared double
distilled water was used, where required.

Instruments

Liquid chromatography system (Agilent Technologies, 1200 series, Germany) equipped with
isocratic pump (G1310A), auto-sampler (G1329A), thermostatically controlled column oven
(G1316A) and diode array detector (G1315B) were used in the current study. Other equipment used
included pH meter (WTW series, Ino lab), ultrasonicator (Memmert, Germany). Other instruments
include EIMS (JEOL 600H-1), NMR 600 MHz (Ascend™ 600, Bruker’s Avance Neo Technology).

Isolation of analytical marker compound

The herbal medicine quantified for markers showed a distinct peak at retention time 16+0.5 min
(Shaukat et al., 2021). The sample of herbal medicine was run successively and the compound peak
observed at aforementioned retention time was collected as HPLC column eluent. This procedure
required large number of samples run so as to collect quantity for characterization of the compound.
The solvent was evaporated at temperature 40°C and the compound was characterized for RP-HPLC,
TLC, UV-visible and FTIR profiling. Later the compound was also characterized for EIMS and NMR
analysis.

Characterization of isolated compound

Purity of the compound was checked by reversed phase HPLC. Sample (20 uL) elution was done
by mobile phase (isocratic) comprising aqueous acetate buffer having pH 3.6: methanol: acetonitrile:
tetrahydrofuran (65:20:10:5) at 0.8 mL/min flow rate through HPLC column (Agilent TC-Cis; 250 x 4.6
mm), maintained at 35°C with photodiode array detector operating at detection beam of 330 nm and
reference beam of 360 nm. The mass of the compound was determined by EIMS (JEOL 600H-1), using
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direct probe inlet (positive mode). The *C NMR and 'H NMR spectra were used for structure
elucidation.

Results And Discussion

The chromatographic profile of polyherbal anti-gout remedy shown in Figure 1 indicated a
distinct peak at 15 min which corresponded to a highly non-polar compound of the sample as it
retained in the column for a longer time. Therefore, it was selected for isolation and characterization
of a characteristic compound that is useable to the quality control of the remedy.
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Figure 1. Chromatogram of polyherbal anti-gout remedy showing compound C-15.

The fraction corresponding to this peak was collected using HPLC and the resulting elute was
fractionated by partitioning using ethyl acetate. The TLC of ethyl acetate fraction indicated the
presence of a blue florescent spot observed at 366 nm which was not found in the aqueous fraction
(Figure 2).

Figure 2. TLC of profile C-15 isolated compound from polyherbal anti-gout remedy.

So, the ethyl acetate fraction was dried in vacuo and the residue was reconstituted with the
mobile phase and analyzed using the chromatographic conditions mentioned in literature, which
resulted in a single and pure peak (Figure 3). Then, the amount of the compound was increased to
identify it and this compound was termed as C-15.
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Figure 3. Chromatogram of C-15 isolated from polyherbal anti-gout remedy.

The isolated compound was gummy in nature and dark brown in color. It was soluble both in
chloroform and ethyl acetate, whereas insoluble in water and sparingly soluble in methanol. This
solubility profile confirmed the non-polar nature of the compound. In UV region, the compound
indicated maximum absorbance at 215 and 380 nm (Figure 4).
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Figure 4. UV/Visible scan of C-15 isolated from polyherbal anti-gout remedy.

The absorbance at 215 nm indicated that the compound had pentacyclic triterpene moiety,
whereas the absorbance at 380 nm indicated the presence of unsaturation and lone pair having
atoms/substituents. ATR-IR spectrum (Figure 5) indicated bands (v cm?) at 330.62 (-OH stretching),
2917 (C-H stretching of CHz), 2851 (CH stretching of CHs), 1735, 1260 (ester carbonyl), 1558 (C=CH
stretching), 1411 (deformation vibration of CH bond of the CHz, planar scissoring). The IR spectrum
indicated the compound was ester of pentacyclic triterpene.
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Figure 5. ATR-IR spectrum of C-15 isolated fraction from polyherbal anti-gout remedy.

The comparison of spectra indicated that the compound may be ester of betulin and fatty acid.
Liebermann Burchard reagent test also gave positive test which confirmed the presence of pentacyclic
terpene. EI-MS (Positive mode) gave peak at m/z (% abundance) as 678.3 (10), 662.4 (40), 647.3 (100),
591.3 (10), 530.3 (40), 515.4 (37), 441.2 (40) as shown in Figure 6. The fragmentation pattern is shown
in Figure 7. In EI-MS, molecular ion peak corresponded to molecular formula (Css H7Os3) having m/z:
678.3 [M*]; and peak at 441.2 corresponded to molecular formula CsH4O2. These results clearly
indicated that peak at 441.2 was of betulin (less one hydrogen atom due to ester linkage at OH at
carbon 3). This fragment indicated the loss of a molecular part of mass 237 which confirmed that the
fatty acid was of 16 carbon. The 16-carbon fatty acid was palmitic acid which suggested that the
fragment was palmitoyl (CisH310) molecular mass of 239. However, the fragment loss producing
has molecular mass of 441.3 was of 237. It indicated that the fatty acid was mono-unsaturated that
could be palmitoleic acid.
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Figure 6. EI-MS spectrum of C-15 isolated from polyherbal anti-gout remedy.
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Figure 7. EI-MS fragmentation pattern of C-15 isolated from polyherbal anti-gout remedy.

H NMR (CDCls, 600 MHz) 0.87 (m 3H, 5H), 0.89 (CHs, H-16/), 0.9 (s, 3H), 0.99 (9s, 6H), 1.0 (s,
3H), 1.03-1.95 (m 10H, CH2), 1.28 (br. S, H-15/to H-4/, 24 H), 1.3(m 1H, CH), 1.45 (s, 3H), 1.60 (m 1H,
CH), 1.65 (m, 1H, CH), 1.70 (s, 3H, CsOHs), 1.75 (t, H-3/), 2.06 (s 3H, CHsCO), 2.088 (s, 3H, CHsCO),
2.3 (t, H-2/); 2.47 (td, 1H, 19-H), 3.87-4.29 (d. 2H each, 28-H), 4.5 (q 1H, 3-H), 4.62 and 4.72 (s, 2H each,
29-H) (Figure 8).
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Figure 8. '"H NMR spectrum of C-15 isolated from polyherbal anti-gout remedy.

13C NMR (CDCls, 600 MHz) 173.5 confirmed the ester carbon (1-C/), CHs, 3CH2, CH and 7C which
are characteristic to pentacyclic triterpene (Figure 9). The presence of 7 methyl groups in which singlets
(0.86,0.87,0.9, 0.8, 0.92, 0.93) and a doublet at 0.82. Further typical reasons at 152 (C-9), 117.7 (C-11), 123.5
(C-12) and 141.67 (C-13) confirmed the pentacyclic triterpene (an ester of betulin and palmitoleic acid).
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Figure 9. °C NMR spectrum of C-15 isolated from polyherbal anti-gout remedy.

Conclusion

The isolated compound was characterized as ester of betulin and palmitoleic acid. The
compound (C-15) after further NMR studies may be used as analytical marker to develop HPLC
method for standardization of polyherbal medicine.
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