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ABSTRACT. Dissotis rotundifolia is used traditionally in various parts of Africa for the treatment of various 
ailments. The air dried and pulverized leaves of Dissotis rotundifolia was extracted with distilled n-hexane and 
ethylacetate, using Soxhlet apparatus. Isolation and purification were carried out using column and thin layer 
chromatographic techniques. Fraction B14 gave a single spot on thin layer chromatography with a retention factor 
(Rf) value of 0.57. Characterization of B14 was doneusing 1H-NMR, 13C-DEPT, COSY, HSQC, HMBC and by 
direct comparison with literature values and pheophytin A was proposed as the structure of the compound. 
Pheophytin A exhibited a free radical scavenging activity of 10.10±0.05 and 19.51±0.02% at minimum and 
maximum concentrations of 1.00 and 4.00 mg/mL, respectively. The acclaimed ethnomedicinal uses of D. 
rotundifolia by the African natives could be linked to the presence of pheophytin A and other phytoconstituents in 
the plant. This is the first report of the isolation of pheophytin A from D. rotundifolia. 
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INTRODUCTION 
 

Nigeria is blessed with diverse medicinal plants, of which some have been exploited as food and 
in the preparation of herbal drugs. D. rotundifolia is one of such plants having found use in 
ethnomedicine. It is a member of the Melastomaceae family and is native to tropical Africa.  D. 
rotundifolia is also known as pink lady in English. The common vernacular names in Nigeria 
include Nkpisi-nku in Igbo, Ebafo in Benin and Awede in Yoruba [1, 2]. D. rotundifolia is used 
traditionally in various parts of Africa for the treatment of cough, toothache, migraines, 
jaundice, fever, arthritis, infertility, eye infections, pneumonia, diarrhea, dysentery, rheumatism, 
conjunctivitis, gonorrhea, headache, ulcer and trypanosomiasis [1, 3-7]. In Nigeria, it is used 
mainly for the treatment of rheumatism and painful swellings. The leaf decoction is used to 
relieve stomachache, diarrhea, cough, conjunctivitis and jaundice [3, 5, 8]. The pharmacological 
properties of D. rotundifolia such as the antidiarrheal, antitrypanosomal, antiplasmodial, anti-
ulcer, antibacterial, antifertility and antioxidant activities have been investigated and reported by 
other researchers [5-7, 9-11]. Previous researchers isolated four compounds from D. rotundifolia 
namely, vitexin (8-β-D-glucopyranosyl apigenin), isovitexin (6-β-D-glucopyranosyl apigenin), 
orientin (8-β-D-glycopyranosyl luteolin) and isoorientin (6-β-D-glycopyranosyl luteolin) [11-
12]. 

Certain plant constituents are known to possess free radical scavenging properties and are 
required in the body to help balance, counteract and to prevent free radical mediated diseases. 
Such plant constituents include carotenoids, ascorbic acid, tocopherol, phenolics, flavonoids and 
certain mineral elements like zinc, manganese and selenium [13, 14]. There is also need to 
establish the free radical scavenging activity of other compounds. Free radicals, at low or 
moderate concentrations, have been reported to play various beneficial roles in the body such as 
cellular structure synthesis, defense against pathogenic organisms, elimination of tumor cells, 
cellular signaling pathways and the induction of mitogenic response [15-18]. However, the 
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imbalance in the production of free radicals in the body and the defense mechanisms of natural 
free radical scavengers cause oxidative damage to biomolecules such as lipids, proteins and 
deoxyribonucleic acid (DNA). Oxidation of these biomolecules has been implicated in various 
diseases such as cardiovascular diseases, cancer, stroke, chronic inflammation, 
neurodegenerative disorders, diabetes, atherosclerosis, eye disorders and aging [19-21]. 

In this study, we report the isolation, characterization and assessment of the free radical 
scavenging activity of pheophytin A from the leaves of D. rotundifolia. This is the first report of 
the isolation of pheophytin A from D. rotundifolia. 
 

EXPERIMENTAL 
 
Sample collection and preparation. D. rotundifolia leaves were collected from 
NdiolumbeNvosi, Isiala-Ngwa South L.G.A., Abia State, Nigeria, between June and September, 
2018. The plant material was identified and authenticated by Mr. I. K. Ndukwe, a specialist in 
the Plant Taxonomy Section, Forestry Department, Michael Okpara University of Agriculture, 
Umudike, Abia State, Nigeria. The leaves of D. rotundifolia were washed thoroughly with 
distilled water. The leaves were air-dried under shades. Thereafter, the dried plant leaves were 
powdered using electric blender. 
 
Sample extraction and compound isolation. Extraction of plant material was carried out by 
Soxhlet extraction method using n-hexane and ethylacetate as solvents respectively. The extracts 
were concentrated using a rotary evaporator at room temperature and left on the laboratory 
bench for 2 days. The n-hexane and ethylacetate extracts were pooled together. The column was 
packed with silica gel of 60-120 mesh size and the extract eluted with different fractions of n-
hexane and ethylacetate. Solvent mixture of n-hexane and ethylacetate (90:10 mL) was 
introduced and collection of fractions in well labeled vials began just before the plant material 
travelled to the column neck. This continued for the following solvent mixtures - 80:20, 70:30, 
60:40, 50:50, 40:60, 30:70, 20:80, 10:90, 0:100. Thereafter, a more polar solvent, methanol (200 
mL) was used to elute the more polar components from the column. A total of 53 vials were 
collected. Each fraction was spotted using a capillary tube on a precoated TLC plate and 
developed in a solvent mixture of 3 mL: 7 mL (ethylacetate : hexane). Fraction B14 (a greenish-
yellow solid) gave a single spot on TLC with Rf value of 0.57, using 3 mL ethylacetate: 7 mL n-
hexane. The fraction B14 was packaged in a vial and sent to University of Strathclyde, Glasgow, 
Scotland for spectral analysis. 
 
Structure elucidation. Structure elucidation were carried out using 1D 1H (500 MHz), 
homonuclear 2D 13C (DEPT 135); 1H-1H COSY (correlatiion spectroscopy) and heteronuclear 
2D 1H-13C HSQC (heterounuclear single quantum coherence) and HMBC (heteronuclear 
multiple bond correlation) NMR using Bruker instruments. 
 
Free radical scavenging activity determination. The free radical scavenging activity of the 
samples were determined using the 1,1-diphenyl-2-picrylhydrazyl (�,�-diphenyl-�-picryl- 
hydrazyl; DPPH) method as described by Manzocco et al. [22]. 1.0 g of DPPH, a stable radical 
was dissolved in 100 mL of methanol. 3.0 mL of different concentrations of the test samples 
were added to 3.0 mL of a 0.004% methanol solution of DPPH and incubated for 30 min at 
room temperature. The decrease in absorbance of the solution brought about by the test samples 
was measured at 517 nm using a spectrophotometer. Ascorbic acid was used as a reference 
standard. The radical scavenging activity was calculated as the percentage inhibition of DPPH 
discoloration using the equation below: 

% ��ℎ������� �� ���� ������� =
Ablank − Asample

Ablank
 � 100 
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where; Ablank is the absorbance of the control reaction solution (containing all reagents except   
the test sample); Asample is the absorbance of the test sample.     
 

RESULTS AND DISCUSSION 
 

The 1H NMR and 13C-DEPT (135) chemical shift for fraction B14, a greenish-yellow solid with 
Rf value of 0.57 is shown in Table 1. The 1H-NMR for fraction B14 showed the presence of ten 
(10) methyl, thirteen (13) methylene, eleven (11) methine and two (2) ester protons.  
 
Table 1. 1H (500 MHz) and 13C-DEPT (135) NMR chemical shift for fraction B14. 
 

Position 1H Chemical shift 
(ppm) 

13C-DEPT chemical shift (ppm) Assignment 

1 - - - 
2 - - - 
21 3.42 12.10 -CH3 
3 - - - 
31 8.00 129.02 =CH 
32 6.31 122.79 =CH2 
4 - - - 
5 9.38 97.91 =CH 
6 - - - 
7 - - - 
71 3.24 11.30 -CH3 
8 - - - 
81 3.68 19.50 -CH2 
82 1.71 17.50 -CH3 
9 - - - 

10 9.52 104.21 =CH 
11 - - - 
12 - - - 
121 3.72 12.28 -CH3 
13 - - - 
131 - - - 
132 6.31 121.62 -CH 
133 - - - 
134 3.92 53.38 -COOCH3 
14 - - - 
15 - - - 
16 - - - 
17 4.24 51.90 -CH 
171 2.36/2.66 29.69 -CH2 
172 2.22/2.58 31.19 -CH2 
173 - - - 
18 4.50 50.37 -CH 
181 1.84 22.70 -CH3 
19 - - - 
20 8.58 93.63 =CH 
P1 4.50 61.58 -COOCH2 
P2 5.16 117.78 =CH 
P3 - - - 
PI

3 1.56 29.08 -CH3 
P4 1.85 39.85 =C-CH2 



Chisom Friday et al. 

Bull. Chem. Soc. Ethiop. 2021, 35(1) 

210

P5 1.61 25.03 -CH2 
P6 1.02 36.67 -CH2 
P7 1.32 32.77 -CH 
PI

7 0.80 29.08 -CH3 
P8 1.21 37.28 -CH2 
P9 1.13 24.71 -CH2 
P10 1.23 37.28 -CH2 
P11 1.32 31.67 -CH 
PI

11 0.81 29.35 -CH3 
P12 1.23 37.28 -CH2 
P13 1.27 25.03 -CH2 
P14 1.13 39.37 -CH2 
P15 1.52 31.94 -CH 
PI

15 0.86 29.45 -CH3 
P16 0.86 22.70 -CH3 

 
The singlet signals at 9.52 ppm, 9.38 ppm, and 8.58 ppm are characteristic of H-10, H-5 and 

H-20 protons respectively, indicating porphyrin unit of olefinic methinic (=CH) protons 
bridging the pyrrole rings. The signals at 3.72 ppm (s, Me-121), 3.24 ppm (s, Me-71), 3.42 ppm 
(Me-21); 1.84 ppm (d, J=7.3 Hz, Me-181) and 1.71 ppm (J=7.6 Hz, Me-82) corresponds to 
substituents (comprising of four methyl and one ethyl groups) attached to the pyrrole rings of 
the porphyrin unit (Table 1). Other signals include; a triplet at 3.68 ppm (2H-81), methoxy group 
at 3.92 ppm (s, 3H-134) as well as signals at 8.00 ppm (dd, 1H-31, J=17.8 Hz and 11.5 Hz) and 
6.31 ppm (d, 1H-32, J=17.8 Hz) characteristic of olefinic protons. Furthermore, the signals at 
4.24 ppm (m, 2H-P1) and 5.16 ppm (m, 1H-P2) are of ester and olefinic protons of the phytyl 
group, confirming the esterification as well as the presence of phytol group in the structure. 

The 1H-1H - COSY (Figure 1) showed singlet signals at 9.52 ppm, 9.38 ppm and 8.58 ppm, 
characteristic of H-10, H-5 and H-20 protons, respectively. Signals were also observed at 3.68 
ppm (s, Me-121), 3.42 ppm (Me-21), 3.24 ppm (s, Me-71), 1.84 ppm (d, J = 7.3 Hz, Me-181) and 
1.71 ppm (t, J = 7.6 Hz, Me-82) attributed to four methyl and one ethyl groups bonded to the 
pyrrole ring of the porphyrin unit. The 1H-1H correlation signals at 4.24 ppm (m, 2H-P1) and 
5.16 ppm (m, 1H-P2) were assigned to the ester and olefinic protons of the phytyl group, and 
correlated in the HSQC/DEPT with carbon signals at 61.58 ppm (CH2-P1) and 117.78 ppm 
(=CH-P2). Thus, confirming the esterification of the porphyrin moeity at C-173 by phytol.  

In the 13C-DEPT spectrum (Table 1), the observed signals at 104.21 ppm, 97.91 ppm and 
93.63 ppm correspond to the olefinic methinic (=CH) carbons of C-10, C-5 and C-20, indicating 
a porphyrin moiety. The signals at 51.90 ppm and 50.37 ppm correspond to C-17 and C-18 
methine carbons of the porphyrin moiety, while the signals at 61.58 ppm (-COOCH2, P1) 
corresponds to the oxymethylene carbon which confirmed the esterification of the porphyrin 
ring by phytol group. 

The HSQC spectra (Figure 2) showed correlations between the carbon atom (C-10) at 
104.21 ppm and the proton (H-10) at 9.52 ppm; C-5 at 97.91 ppm and H-5 at 8.55 ppm and the 
carbon atom (C-20) at 93.63 ppm and the proton (H-20) at 8.58 ppm, characteristic of porphyrin 
moiety of olefinic methine (=CH) groups bonded to pyrrole rings. Also, single bond coupling 
were observed between the carbon atom (C-121) at 12.20 ppm and the protons (H-121) at 3.72 
ppm; C-21 at 12.10 ppm and H-21 at 3.42 ppm; C-71 at 11.30 ppm and H-71 at 3.24 ppm; C-181 
at 22.70 ppm and H-181 at 1.84 ppm; C-82 at 17.50 ppm and H-82 at 1.71 ppm, are characteristic 
of four methyl and one ethyl substituents attached to the pyrrole rings of the porphyrin unit. In 
addition, there were also correlations between the carbon atom (C-81) at 19.50 ppm and the 
protons (H-81) at 3.68 ppm; the oxymethyl (COOCH3) carbon (C-134) at 53.38 ppm and its 
protons (H-134) at 3.92 ppm; the olefinic carbons (C-31) at 129.02 ppm and C-32 at 122.79 ppm 
and their corresponding protons (H-31) at 8.00 ppm and (H-32) at 6.31 ppm, respectively. All 
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these values indicate the porphyrin moeity of pheophytin A. Furthermore, there was coupling 
between the oxymethylene carbon (C-P1) at 61.58 ppm and it's oxymethylene protons (2H-P1) at 
4.50 ppm; the olefinic carbon (C-P2) at 117.78 ppm and its corresponding proton (1H-P2) at 5.16 
ppm. These are characteristic of the phytol group of pheophytin A.  

In the HMBC spectrum (Figure 3), the triplet at 8.00 ppm (H-31) displayed correlation to the 
olefinic (methylene) carbon at 122.79 ppm (C-32) via 2J coupling, while the doublet at 6.31 ppm 
(H-32) showed 2J coupling to the olefinic (methine) carbon at 129.02 ppm (C-31), establishing 
the attachment of -CH=CH2 group to C-3. The methyl (Me-82) at 1.71 ppm showed a 2J coupling 
to the methylene at 19.50 ppm (C-81), confirming the attachment of -CH2CH3 (ethyl) group at 
C-8. The two methine protons at 4.24 ppm (H-17) and 4.50 ppm (H-18) also correlated to C-171 

via 2J and 3J coupling, respectively. 3J coupling was also observed between H-17 and C-172. The 
methyl protons at 1.84 ppm (H-181) correlated to C-17 at 51.90 ppm and C-18 at 50.37 ppm via 
3J and 2J coupling, respectively, whereas the methine (olefinic) proton at 8.58 ppm (H-20) 
displayed 3J coupling with the methine carbon (C-18). Furthermore, the oxymethylene protons 
at 4.50 ppm (H-P1) correlated to the methine (olefinic) carbon at 117.78 ppm (C-P2), 
establishing the presence of phytol group in the structure. 

A comparative analysis of the DEPT NMR spectrum with 13C-NMR spectrum reported in 
literature showed that there were nineteen carbon atoms with no attached protons. The signals 
for these carbons were lacking in the DEPT NMR spectrum. With the exception of these signals, 
all other data obtained from 1H, 1H-1H-COSY, DEPT, HSQC and HMBC were in agreement 
with that reported in literature for pheophytin A [23-26]. Thus confirming fraction B14, isolated 
from Dissotis rotundifolia as pheophytin A. Although this compound (pheophytin A) is known, 
it is being reported from Dissotis rotundifolia leaves for the first time. 

 

 
                          Pheophytin A 
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  Figure 1. COSY NMR spectrum for fraction B14

  Figure 2. HSQC NMR spectrum for fraction B14
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Figure 3. HMBC NMR spectrum for fraction B14
 
Free radical scavenging activity
isolated from the leaves of D. R
 
Table 2. Free radical scavenging activity of pheophytin A (B14)
 

Concentration (mg/mL) 
1.00 
2.00 
3.00 
4.00 

Values are means ± standard deviation of triplicate determinations.

 
At 1.00 mg/mL concentration, pheophytin A showed free radical scavenging activity of 

10.10±0.05%, while that of ascorbic acid used as reference standard was 43.02±0.52%. At the 
highest concentration of 4.00 mg/m
19.51±0.02%, while that of ascorbic acid was 70.35±0.41%. Free radicals cause oxidative stress 
to biological molecules and are implicated in various diseases such as cardiovascular diseases, 
cancer, stroke, chronic inflammation, neurodegenerative disorde
disorders such as asthma, chronic obstructive pulmonary disease and tuberculosis [19
The ability of pheophytin A to exhibit free radical scavenging activity, indicates that it possesses 
free radical scavenging property
radical mediated diseases. The antioxidant mechanism of pheophytin A include chelation of 
Fe(II) and Cu(II) to prevent lipid peroxidation which causes damage to DNA and by electron 
transfer through the conjugated double bonds in the porphyrin ring, thereby stabilizing the 
radical compound [28]. 
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radical scavenging activity. The free radical scavenging activity of pheophytin A (B14) 
Rotundifolia against DPPH is shown in Table 2. 

Table 2. Free radical scavenging activity of pheophytin A (B14). 

Pheophytin A (%) Ascorbic acid (%) 
10.10 ± 0.05 43.02 ± 0.52 
13.30 ± 0.01 50.21 ± 0.03 
16.02 ± 0.02 62.22 ± 0.02 
19.51 ± 0.02 70.35 ± 0.41 

Values are means ± standard deviation of triplicate determinations. 
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CONCLUSION 
 
This is the first report on the isolation of pheophytin A from the leaves of D. rotundifolia. The 
isolated compound (pheophytin A) showed free radical scavenging activity and may play a 
contributory role in the prevention and treatment of ailments caused by free radicals. 
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