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Phytocompounds Investigation, Isolation Of
Flavan-3-Ol From The Stem Of Manilkara
Hexandra (Roxb.) Dubard And Its Potential In AntiOxidant
S.Irudaya Monisha, J.Rosaline Vimala
Abstract: The plant poly phenols are present adequately which has high impact on human drugs. Flavan- 3- ol consist in the stem of Manilkara
hexandra and it has rich medicinal value like anti-oxidant. The physical and chemical properties were investigated from the stem of Manilkara hexandra.
Proximate, histochemical, fluorescence, mineral analysis were examined by using standard procedures. The flavan-3-ol was isolated using
chromatographics method such as coloumn chromatography and thin layer chromatography. Then it was characterized by UV, FT-IR, LC-Ms, NMR (1H
& 13 C) and it is further extended to in-vitro anti-oxidant (DPPH method) potential. The flavanoid was identified by preliminary investigation after then
flavan-3-ol was isolated and it gives good response for anti-oxidant activity. The isolated catechin has a unique biological behaviours, and act as a metal
chelating agent. So it can be used for further research from this plant.
Index Terms: Anti-Oxidant, Fluorescence , Histochemical, Isolation, Manilkara Hexandra , Mineral Analysis ,Proximate.

1 INTRODUCTION
MEDICINAL plants are used in all the cultures as a basic
source for medicines.[1], [2], [3]. Plant posses’ secondary
metabolities which contain pharmacological and chemical
properties it is also encouraging tool for human health [4],
[5]. Rapid development of new biological and chemical
science has brought forth a new variance in the infinite
capable of the plant products from nature [6]. Flavonoids
are widely present in plants and edible of plant source
which is present as phenolic compounds [7], [8], [9], [10].
Phytoconstituents are belongs to the flavonoids, terpenoids
and alkaloids acts as a drug for many diseases [4].
Espeacially, few compounds has effective to prevent and
inhibit different type of cancer [5] and it also depends on
the state of 15 carbon skeleton [8]. Plant antioxidant
contains polyphenols and it posses pharmacological
behaviour due to action of anti-oxidant [11].
Since, the poly phenol present in plant has a various
potential for anti-oxidant such as catechins,morin, gallic
acid derivatives, tannins, quercetin, rutin, carnosol, eugenol
and thymol. The above plant derived anti-oxidant has
enormous applications in preservation of food, dietary
supplementation, and used in free radical mechanism [12].
The countries in south asia used to ancient herbal systems
such as unani and ayurveda[13]. In this system, plant
compounds have rich in anti-oxidant property. In this
report, we have included 49 Bangladeshi herbal plants 36
families and claimed to have strong anti-oxidative
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properties,such as sapotaceae [14]. The genus Manilkara
includes 135 plants that are distributed worldwide.
Manilkara hexandra (Roxb.) and Manilkara zapota(L) are
native to south Asia*15+. Plant’s minerals have nutritional
importance [16] and it thus finds its applications in curing
diseases related to liver, kidney, hepatitis and cancer
diseases [17]. The aim of the present research is thus to
carry out histochemical, fluorescence, proximate and
mineral studies to understand the nutritional value of the
plant material(Manilkara hexandra stem) , finally isolate ,
characterize the active principle by using modern
techniques (FT-IR, UV, LC-MS, Proton and Carbon NMR)
and evaluate the anti-oxidant efficasy of the compound by
in-vitro method.

2 EXPERIMENTAL SECTIONS:
Manilkara hexandra (Sapotaceae) stems were collected on
January 2016 at Jayangkondam, Ariyalur district and it was
authenticated by Rapinet Herbarium of St. Joseph’s College
(Autonomous), Trichy. The Voucher No. of this plant is
00I1.

2.1 Preparation of the Stem Extract:
The collected stems were washed, dried and grounded by
using pestle mortar. Stem (1kg) was percolated with 10L
EtOAc at room temperature in 48 hours and it was filtered
through whatman filter paper no.1. This extract (750ml)
was collected and stored in a refrigerator.
2.2 Physical Characterizations:
The qualitative, quantitative and the yield reported for the
stem of Manilkara hexandra.[18] led to the determination of
physiochemical parameters such as total ash, moisture
content, acid insoluble ash, water soluble ash, sulfated ash,
dry matter content and pH by adopting WHO guidelines
and Indian pharmacopeia. Further analysis was done in
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this part of the plant such as histochemical, fluorescence
and mineral analysis [19].

2.3 Isolation of flavan-3-ol from this plant:

Fig.1. The method of isolation for flavan-3-ol is clearly shown in
the flowchart.

The stationary phase of silica gel (60-120 mesh) was used in
a coloumn apparatus (15x 4 cm). Low polar to high polar
solvents (Mobile phase) were used to separate the
following fractions such as petroleum ether, hexane,
chloroform, ethyl acetate, methanol and water. Finally, the
CHCl3: Methanol: Water (7:1:3) ratio was added in the
coloumn tube. A clear green coloured band separated is
spotted in precoated TLC in Toluene: Ethyl acetate: Formic
acid (4:5:1) for single compound. Flowchart displayed in
Figure 1.

2.4 Confirmation test for flavan-3-ol:
2.4.1 Match stick test:
The match stick dipped in the sample and also in
concentrated HCl and dried. It is then shown in the flame
to identify the presence of phloroglucinal (Flavan-3-ol
modification) when red or pink flame colouration is
noticed.
2.4.2

Vanillin in Ethanol (Contains H2SO4):

The production of pink or red colour on the addition of
vanillin to the isolated compound indicates the presence of
phloroglucinal.

3 Characterization Section:
3.1 UV-Visible Spectral analysis:
The compound was identified by Lambda 35 UV-Visible
double beam scanning spectrophotometer. The normal
wavelength range starts from 200-400 nm and visible range
from 400-800 nm. This technique has highly sensitive for
the detection of organic compound.
3.2 Fourier Transform –Infra Red analysis:
The isolated flavanol compound from ethyl acetate extract
of Manilkara hexandra were characterized by using IR
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spectrophotometer. The solid material (1mg) was moulded
with (10 to 100 mg) KBr to provide a thin small disc with
hydrous conditions. The spectral interval range taken is
between 4000 and 400 cm-1. It took three minutes for
recording process.

3.3 Liquid Chromatography – Mass Spectroscophy
analysis: ( LC/ESI/MS/MS)
500 μL of the sample was analyzed by LC/ESI/MS/MS using
UHPLC (Ultra high performance liquid chromatography)
and reverse phase column C18, (120 Å, size 150 x 2.1 mm
Acclaim 120) (
3000 series, Dionex) in
liquid
chromatography
joined
with
mass
spectrometer
(micrOTOF-Q II, Bruker- Germany). The mobile systems a
and b (acidified to 0.1% of HCOOH) were used which is
represented by water (MiliQ) and methanol respectively.
The gradient elution is as follows: 75%A and 25%B (0-8.5
min); 0%A and 100%B (8.6-18.9 min); 75%A and 25%B (19 24 min). ; Sample injection volume - 10 μL . ESIMSMS
peaks were generated by using certain parameters such as
250 nm(wavelength by UV detector), flow rate was 0.2
mL/min mode of ionization was negative, nebulizer
pressure was 24.7 psi, dry gas (N2) 6.0 L/min, 4500 V of
capillary voltage, heater range at 280oC. The Msn mode
range was between 50- 1500 m/z and it was analyzed for all
peaks. The Ms/Ms fragmentation was done by using
collision 350 RF Vpp and energy was at 10.0 eV.
3.4 Nuclear Magnetic Resonance (NMR):
The structure of isolated compound was analyzed by
nuclear magnetic resonance (BRUKER 300 MHz for 1H and
75 MHz for 13C ). AVANCE II type (Ultra Shield Magnet)
was used. The scanning range of proton is 1-10 ppm and
carbon is 20-200 ppm.

4 Application:
4.1 In-vitro anti-oxidant DPPH assay for isolated
compound:
0.5 ml of isolated compound was mixed with 2ml of DPPH
(2,2-Diphenyl-1-picrylhydrazyl) in methanol (25 μg/ ml) at
different concentrations such as 0.1,0.2, 0.3, and 0.4 ml.
This mixture was shaked and kept at room temperature for
30 minutes. After some time, the absorbance was noted at
particular wavelength (517 nm) by using UV
spectrophotometer. L-ascarbic acid was used as a standard
for radical scavenging activity and it was calculated by the
following equation.
Radical Scavenging Activity (%) =
Ac = Control;
As = Sample
4.1.1 Statistical status:
This experiment proceeds triplicated. IC50 value (To inhibit
the free radical concentrations by using 50% of required
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sample was drawn by linear regression method in MsWindows based on Graph Pad Instat (Version 3) software.

5 Discuss about the results:
5.1 Proximate analysis:
Table 1 shows the physical parameters such as total ash,
moisture content, acid insoluble ash, water soluble ash,
sulphated ash, dry matter and pH. The total ash value
shows the amount of inorganic matter present, the amount
of soil in the compound is estimated from the acid insoluble
ash value, pharmaceutical impurities(natural origin) mixed
with inorganic matters were analyzed by sulphated ash,
water content in extraction is found through the water
soluble ash, and stability and susceptibility of microbial
contamination were determined by moisture content which
means the high moisture value posses more effective in
water soluble enzymes and coenzymes metabolic
functions[20]. These reports were provided without
crossing the limits of pharmacopeia [21].
TABLE 1 PROXIMATE ANALYSIS FOR THE STEM OF
MANILKARA HEXANDRA.
S. No.
1
2
3
4
5
6
7
8
9

Proximate Tests
Total ash
Moisture content
Acid soluble ash
Acid insoluble ash
Water soluble ash
Water insoluble ash
Sulphated ash
Dry Matter
pH
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Potassium is the significant element to regulate water and
fluid balance in the body. It develops the muscle paralysis
due to low amount of potassium. Phosphorous is also
major element for the formation of DNA and RNA in
respiration process. The rickets appeared from the
insufficient growth of bones and teeth due to deficiency of
P [25]. N, S and Na were present in small amount in this
plant. Fe, Mn, Zn, Cu, B and Mo were present in trace
amount as illustrated in Table 2.

5.3 Histochemical and Fluorescence analysis:
The Histochemical study (Figure 2) shows characteristic
colours for the phytoconstituents viz., Lignin (Pink),
Flavanoids(Yellow), Steroids(Green) and Polyphenols
(Blue). The essential observation was obtained in Table 3.
Fluoresence light is the significant tool for the
standardization of the herbal drug. The plant powder
contains some chemical compounds mixed with chemical
reagents to reach fluorescence [26].
Since, these
microscopic reports reveals the presence of flavanoids in
stem is the best proof of this isolation process carried. They
are shown in Figure 2 and Table 4.

Stem
4.91±0.04
8.74±0.07
7.46±0.08
0.15±0.03
10.52±0.07
1.14±0.38
5.04±0.07
93.81±0.11
5.07±0.17

TABLE 3 HISTOCHEMICAL REPORT FOR STEM OF
MANILKARA HEXANDRA

5.2 Mineral analysis:
The ingredients of herbal drugs depends upon the mineral
composition[22]. This report is shown in table. Ca,K,Mg,
and P were highly present in the stem of this plant. They
play important role in our body system. Calcium is used for
development of teeth, nerves and bones. In citric acid cycle,
it involves a cofactor of three dehydrogenase enzymes such
as pyruvate, isocitrate and α-ketoglutarate[23]. Magnesium
element has vital role in dietary disorder. Ca and Mg are
common deficient mineral in most developing and
developed countries [24].
TABLE 2 MINERAL COMPOUNDS PRESENT IN THE STEM OF
MANILKARA HEXANDRA.
S. No.
Name of the parameter
Stem
Mg/g
1
Ash (%)
1.26
12.6
2
Organic Carbon (%)
0.83
8.3
3
Total Sodium (%)
0.12
1.2
4
Total Potassium (%)
4.40
44
5
Total Phosphorus (%)
0.27
27
6
Total Magnesium (%)
4.30
43
7
Total Calcium (%)
6.50
65
8
Total Nitrogen (%)
1.78
17.8
9
Total Sulphur (%)
0.42
4.2
10
Total Copper (ppm)
0.04
0.00004
11
Total Zinc (ppm)
1.57
0.00157
12
Total Boron (ppm)
0.025
0.000025
13
Total Molybdenum (ppm)
0.015
0.000015
14
Total Manganese (ppm)
8.65
0.00865
15
Total Iron (ppm)
124.42
0.1242

Test Reagents
Phloroglucinol
+ concentrate
HCl
Dilute
Ammonia +
H2SO4
Mayers
Reagent
Liberman
(5 drops of
acetic
anhydride + 5
drops of H2SO4
Toludine blue

Observation

Compounds

Stem

Red/Pink

Lignin

Yellow

Flavonoids

++

Reddish Brown

Alkaloids

---

Violet to Blue
(or) Green

Steroids

+

Blue green/Red

Polyphenol

++

++

TABLE 4 FLUORESCENCE REPORT FOR STEM OF
MANILKARA HEXANDRA
S.No

Chemicals

Visible Light

Short UV
(254nm)

Long UV
(365 nm)

1

Plant powder (PP)
Plant powder with
water
PP with Hexane
PP with
Chloroform

Whitish Brown

Light Green

Dark Green

Dark Green

Black
Brown

Whitish Yellow

Light Green

Light Yellow

Light Green

2
3
4

Black
Brown
Black

5

PP with Methanol

Green

Black

6

PP with Acetone

Yellow

Black

7

PP with 1N
Sodium hydroxide
in water

Reddish Brown

Greenish
Brown

Black

8

PP with 1N
Hydrochloric acid

Greenish Yellow

Dark Green

Brown

9

PP with
1NSulphuric acid

Light Green

Dark Green

10

PP with1N Nitric
acid

Yellowish Brown

Dark Black

Black

Brown

Dark Brown
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Fig 4. Thin layer Chromatography for isolated catechin
Fig 2. The histochemical image proof for fllavanoids.

5.4 Chromatogaphic analysis:
Silica gel column chromatography is used for the
purification of bioactive compound of flavan-3-ol.The
isolated compound appears greenish yellow by passing
through developing liquids viz., as shown in Figure 3a and
3b. Chloroform: Methanol: Water (7:1:3) fraction and other
fractions as shown in Figure 4. In TLC, the Rf value of the
pure compound is noted and it projects characteristic
colour before and after vanillin sulphuric acid is sprayed
as shown in table and fig. Different solvent systems were
used and the retention factor matches with the literature
data for isolated compound flavan-3-ol. Hence, this report
confirmes the flavan-3-ol . The solvent systems were
mentioned in Table 5.

5.4.1 Confirmation test for flavan-3-ol:
1. Match stick test:
The match stick gives red colour in the flame
which shows the presence of phloroglucinal.
2. Vanillin in Ethanol (Contains H2SO4):
Vanillin produced pink colour which indicates the
presence of phloroglucinal as mentioned in Figure
5.

Fig 5. Qualitative confirmation test for catechin (flavan-3-ol)

6 Spectral Analysis:

Fig 3. a) Isolated fraction in coloumn b) Collection of fractions
(petroleumether, hexane, chloroform, ethyl acetate, methanol and
water)
TABLE 5 THIN LAYER CHROMATOGRAPHY SOLVENT
SYSTEM FOR ISOLATED CATECHIN
Solvent System
Ratio Retention Compound
Factor
(Rf)
1.

Toluene:
Ethyl
acetate: Formic acid
[27].

4:5:1

0.26

2.

Chloroform: Ethyl
acetate: Formic acid
[28]

5:4:1

0.96

3.

Hexane:Ethyl
acetate:Methanol[29]
Chloroform
:
Methanol [30]

5:4:1

0.24

3:1

0.54

4.

6.1 UV-Visible Spectroscopy:
The UV-Visible spectrum of flavan-3-ol exhibits (Figure 6)
two maximum adsorption at 283 nm and 374nm. Literature
studies shows that peaks appearing at the range of 200-600
nm indicates the presence of phenolic compounds [31].
These adsorption peaks were allotted for A ring (benzene
system) and B ring (cinnomyl system) for flavonoid in UVVisible region at 240- 285 nm and 300 to 400 nm
respecteively [32].

Isolated
flavan -3 –
ol

Fig 6. UV-Visible spectra for presence of flavanoid ring.

6.2 FT-IR Spectroscopy:
The IR spectrum of the compound showed peaks in Figure
7. which are the characteristic group frequencies of flavan3-ol. The IR spectra of this compound has a braod
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adsorption band3325 cm-1 which indicates the presence of
aliphatic and aromatic C-H phenolic and alcoholic O-H
stretching [28]. A peak around the range of 1619-1492 cm-1
appears might be due to presence of aromatic C=C which is
the general frequency range noticed for flavan-3-ol [33].

Fig 7. FT-IR spectra obtained a flavanoid frequency

6.3 LC/ESI/MS/MS):
Samples were ionized using negative mode to the
formation of m/z ratio and it was dissociated. This was
classified into two fragment ions (i) primary and (ii)
secondary ions. Primary ions of this compound (flavan-3ol) [M-H]- is 289.1574 m/z. Secondary ions were obtained in
the range of 124.7 and 159.2, which correlates with the
literature data [34] of 123.1001-125.1001 and 159.1001165.1001 respectively. These values indicate the loss of
pholoroglucinol (heterocyclic ring fission cleavage) and the
formation of benzofuran. This range is also composed of Aring and an O (Oxygen) which explains that the sugar was
not attached to C5 and C7 position. 159.1001-165.1001
resulted from RDA (Retro-Diels Alder) cleavage of 289.1574
and it was composed B-ring(C2,C3 and C4). The another
fragment of m/z 205 resembles with LC/MS/MS report for
flavan-3-ol, which tells the loss flavonoid ring –A [35].
From this successful evidence declares that the compound
is 2,3-trans-3,4-trans flavan-3-ol (catechin) [33] at RT=15.7.It
was shown in and also included total ion chromatogram
Figure 8a and b.

ISSN 2277-8616

6.4 NMR:
The structure of compound was illustrated from the proton
and carbon nuclear magnetic resonance datas as shown in
Figure 9a and b. 1H NMR reveals that the –CH2 and
aromatic group regions from 2.50 – 2.90 ppm and 5.0 – 6.20
ppm for this compound [36]. This stereocompound has a
trans orientation between H2 and H3 at δ 4.59 and 4.04 *37+.
Three aromatic 1H signals appear in ring-B such as 1d at δ
6.82 for H-6′, 1d at δ 6.73 for H-5′, and 1d at δ 6.7 for H-2′.
For C-ring obtained 1d at δ4.57 for H-2 and multiplet at
δ3.99 for H-3 [38]. Then 13C NMR shows
the
pholoroglucinol ring – A signal provide a similar peak of
catechol ring – B, but pyran ring – C slightly varied from
ring A and B (C2 - δ82.56, C3 – δ68.33) *39+. If the chemical
shift occurred at more than 80 ppm means it indicates that
C2-is in trans orientation [40]. The important view for this
compound is C2 and C3 position. The chemical shift at
δ66.75 correlates with the literature data for this compound
at δ 62.07.

Fig 9. a) Proton NMR shows isolated catechin from the stem of
Manilkara hexandra

Fig 9. b) Carbon NMR interprets the proof for isolated compound.

7 Anti-Oxidant:

Fig 8. a) Fragmentation of flavanoid ring proved by LC/MS/MS
analysis. b) Total ion chromatogram image for flavan-3-ol.

The isolated compound from this plant has an effective
report of radical scavenging activity . The IC50 value shows
a good action in comparison with the standard of ascorbic
acid. It is represented by Figure 10 and Table 6 also.
Natural antioxidants posses high medicinal value than the
synthetic antioxidant due to its quality, non-toxic and
accept by others [41]. The merits of this polyphenol
compound are quickly destroyed by environmental stress
[42] and it is more active to inhibit initiative chain reactions,
oxidation and lipid peroxidation reactions by the species of
oxygen [43]. In general, this compound has atleast one
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aromatic ring attached with the benzopyran, which denotes
the presence of anti-oxidant and anti-inflammatory
behaviour [44]. This trans isolated compound has more
scavenging property than cis compound [45]. This activity
depends upon the presence of OH groups in B-ring and
also the addition of metal chelation potential. The
properties (interacting molecules & chemical structure) and
quantity of anti-oxidant are analyzed by this activity [46].
This trans molecule has benzene A & B ring and linked to
heterocyclic pyran C-ring at middle [47]. Catechin contains
a phenyl and hydroxy group linked through the position 2
and 3 [48]. Finally, this activity increased by the attachment
of catechol present in B-ring [49]. This DPPH assay is very
useful to determine the polyphenols in plant tissues [50],
[51], [52] and transfer of H atom for protection of
antioxidant [53].

[5].

[6].

[7].

[8].

[9].
[10].

[11].

[12].

[13].

Fig 10. In-vitro anti-oxidant DPPH assay for the isolated
compound from the stem of Manilkara hexandra

[14].

8 Conclusion:
The stem of Manilkara hexandra consist of poly phenols
which are primarly examined by basic evaluations such as
screening,
histochemical,
fluorescence,
minerals,
physiochemical studies and further flavan-3-ol is being
isolated by chromatographic analysis. It is then
characterized by UV, FTIR, NMR and LCMS analysis. The
isolated compound belongs to flavanol and it enhances to
precede metal chelation process. The flavan-3-ol has
pharmacological applications such as antioxidant property,
anti-inflammatory, etc. due to this reason it can be implied
for weight loss to improve human health. So, the plant
twigs, stems can be extracted and consumed as like that of
tea extract.

[15].

[16].

[17].

[18].
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