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ABSTRACT  

Different solvent fractions of ethanolic extract of Cryptolepis sanguinolenta were evaluated against standard bac-
teria and clinical isolates. The solvent partitioning protocol involving ethanol, petroleum ether, chloroform, ethyl 
acetate and water, was used to extract various fractions of dried pulverized Cryptolepis sanguinolenta roots. Qua-
litative phyto-constituents screening was performed on the ethanol extract, chloroform fraction and the water 
fraction. The disk diffusion method was employed to ascertain the antibiogram of the test organisms while the 
agar diffusion method was used to investigate the antimicrobial properties of the crude plant extracts. The micro-
plate dilution method aided in finding the MICs while the MBCs were obtained by the method of Nester and 
friends. The phytochemical screening revealed the presence of alkaloids, reducing sugars, polyuronides, antho-
cyanosides and triterpenes. The ethanol extract inhibited 5 out of 8 (62.5%) of the standard organisms and 6 out 
of 8 (75%) clinical isolates. The petroleum ether fraction inhibited 4 out of 8 (50%) of the standard microbes and 1 
out of 8 (12.5%) clinical isolates. It was also observed that the chloroform fraction inhibited the growth of all the 
organisms (100%). Average inhibition zones of 14.0 ± 1.0 mm to 24.67 ± 0.58 mm was seen in the ethyl acetate 
fraction which halted the growth of 3 (37.5%) of the standard organisms. Inhibition of 7 (87.5%) of standard 
strains and 6 (75%) of clinical isolates were observed in the water fraction. The chloroform fraction exhibited bac-
tericidal activity against all the test organisms while the remaining fractions showed varying degrees of bacterios-
tatic activity. The study confirmed that fractions of Cryptolepis sanguinolenta have antimicrobial activity. The chlo-
roform fraction had the highest activity, followed by water, ethanol, petroleum ether and ethyl acetate respec-
tively. Only the chloroform fraction exhibited bactericidal activity and further investigations are needed to ascer-
tain its safety and prospects of drug development. 
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INTRODUCTION 

Cryptolepis sanguinolenta (Lindl.) Schltr. (Periploca-
ceae) is a plant mostly found in the tropical rain forest 
regions of Africa with several species. C. sanguinolenta 
is the most common in Ghana. This species is found on 
mountainous territories in Ghana, especially the Akwa-
pim and Kwahu mountains (Iwu., 2000; Addy., 2003). 
Plant is a slender thin stemmed climbing shrub with 
orange-coloured juice in the cut stem (Paulo., 2003) 
and like most medicinal herbs or plants, the exact his-
tory on the usage of the plant is not well established, 
but it is confirmed that some indigenous inhabitants in 
the Akwapim and Kwahu mountainous areas in Ghana 
use the plant to manage various forms of fever, malaria 
and some infections caused by bacteria (Boye., 1990). 

It has also been established that, the extract of C. san-
guinolenta has anti-muscarinic, vasodilating, noradre-
nergic, antithrombotic, anti-inflammatory, and hypog-
lycemic activities (Bierer et al., 1990). The part of the 
plant mostly used is the root and the extract is ob-
tained in the aqueous form by boiling, or by alcohol 
extraction, popularly referred to as “bitters” in Ghana. 
Thus, C. sanguinolenta is a potential medicinal plant 
that must be investigated to establish its antimicrobial 
activity. Previous in vitro studies have compared the 
effect of ethanol, cold and hot aqueous extracts of C. 
sanguinolenta as antimicrobial agents using Gram posi-
tive and Gram negative organisms as well as C. albi-
cans. Eighty five percent of the test microbes were 
inhibited by the ethanol extract while the cold and hot 
aqueous extracts inhibited seventy five percent of the 
test microbes respectively (Mills-Robertson et al., 
2009).  

The current study investigated the antimicrobial activi-
ty of various solvent fractions of ethanolic extract of C. 
sanguinolenta, with the aim of identifying the bioactive 
fractions of the extract as well as finding out the de-
gree of activity against selected pathogenic bacteria. 
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Table 1: Phyto-constituents of the ethanol extract and the partitioned fractions 

Phytochemical parameters 
Extract/ Fraction 

Ethanol Water Choloroform 

Saponins - - - 

Reducing sugars + + + 

Polyuronides + + + 

Alkaloids + + + 

Triterpenes - + - 

Phytosterols - - - 

Flavanoids - - - 

Anthocyanosides + + + 

+ = Present, - = Absent 

Table 2: Susceptibility of microbes to the extract and fractions of C. sanguinolenta 

Test Organisms 
Ethanol 
Extract 

Petroleum 
ether  

fraction 

Chloroform 
fraction 

Ethyl  
acetate 
fraction 

Water 
fraction 

Chloram-
phenicol 

Salmonella typhi 
ATCC 19430 

18.00 ± 
0.00 

0.00 ± 0.00 
19.67 ± 

0.58 
0.00 ± 
0.00 

16.67 ± 
1.15 

0.00 ± 0.00 
 
 

Salmonella typhi 
0.00 ± 
0.00 

0.00 ± 0.00 
11.33 ± 

0.58 
0.00 ± 
0.00 

0.00 ± 
0.00 

0.00 ± 0.00 

Salmonella 
typhimurium 
ATCC 14028 

0.00 ± 
0.00 

0.00 ± 0.00 
11.33 ± 

0.58 
0.00 ± 
0.00 

0.00 ± 
0.00 

0.00 ± 0.00 

Salmonella 
typhimurium 

0.00 ± 
0.00 

0.00 ± 0.00 9.33 ± 0.58 
0.00 ± 
0.00 

0.00 ± 
0.00 

0.00 ± 0.00 

Proteus mirabilis 
ATCC 49565 

9.33 ± 
0.58 

27.00 ± 
1.00 

20.67 ± 
0.58 

14.00 ± 
1.00 

10.33 ± 
0.58 

14.67 ± 0.58 

Proteus mirabilis 
20.67 ± 

0.58 
14.67 ± 

0.58 
19.33 ± 

0.58 
0.00 ± 
0.00 

18.67 ± 
0.58 

0.00 ± 0.00 

Pseudomonas 
aeruginosa 
ATCC 27853 

0.00 ± 
0.00 

0.00 ± 0.00 
11.00 ± 

1.00 
0.00 ± 
0.00 

9.67 ± 
0.58 

0.00 ± 0.00 

Pseudomonas 
aeruginosa 

20.00± 0.00 ± 0.00 
15.67 ± 

0.58 
0.00 ± 
0.00 

24.33 ± 
1.15 

0.00 ± 0.00 

Klebsiella 
pneumoniae 
ATCC 33495 

0.00 ± 
0.00 

0.00 ± 0.00 
10.67 ± 

0.58 
0.00 ± 
0.00 

0.00 ± 
0.00 

0.00 ± 0.00 

Klebsiella 
pneumonia 

22.33 ± 
0.58 

0.00 ± 0.00 
15.67 ± 

0.58 
0.00 ± 
0.00 

23.67 ± 
0.58 

0.00 ± 0.00 

Escherichiacoli 
ATCC 25922 

19.67 ± 
0.58 

19.670.58 
14.67 ± 

0.58 
0.00 ± 
0.00 

21.33 ± 
1.15 

14.33 ± 0.58 

Escherichia coli 
9.67 ± 
0.58 

0.00 ± 0.00 
11.33 ± 

0.58 
0.00 ± 
0.00 

8.67 ± 
0.58 

0.00 ± 0.00 

Staphylococcus 
aureus ATCC 25923 

35.67 ± 
0.58 

32.670.58 
32.33 ± 

0.58 
24.67 ± 

0.58 
38.33 ± 

0.58 
26.00 ± 1.00 

Staphylococcus 
aureus 

18.67 ± 
0.58 

0.00 ± 0.00 
14.33 ± 

0.58 
0.00 ± 
0.00 

17.00 ± 
2.00 

0.00 ± 0.00 

Staphylococcus sapro-
phyticus 
ATCC 15305 

20.33 ± 
0.58 

24.33 ± 
1.15 

19.67 ± 
0.58 

17.33 ± 
0.58 

21.00 ± 
1.00 

19.33 ± 0.58 

Staphylococcus sapro-
phyticus 

10.00 ± 
0.00 

0.00 ± 0.00 
10.67 ± 

0.58 
0.00 ± 
0.00 

9.33 ± 
0.58 

0.00 ± 0.00 
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MATERIALS & METHODS 

Ethanolic extract of C. sanguinolenta 

One kilogram (250 gm) of dried pulverized C. sanguino-
lenta roots was macerated in 2 L of 70% ethanol in 
water and stored at room temperature for 48 hours. 
The resultant extract was filtered, concentrated. 

Test organisms used 

The test organisms used in this study were obtained 
from the Microbial Type Culture Collection, IMTCH,. 
The isolates used consisted of one strain each of Sta-
phylococcus aureus, Staphylococcus saprophyticus, 
Escherichia coli, Klebsiella pneumoniae, Proteus mira-
bilis, Pseudomonas aeruginosa, Salmonella typhi and 
Salmonella typhimurium.  

Phytochemical screening of the extracts 

The phytochemical constituents of the ethanol ex-
tracts, chloroform fraction and the water fraction were 

deter- mined. The phytochemical parameters assayed 
for, included saponins, reducing sugars, polyuronides, 
cyanogenic glycoside, alkaloid, triterpenes, phytoste-
rols, flavonoids, antho- cyanosides and phenolics (So-
fowora., 1993). 

Antimicrobial activity of the fractions/compounds 

The agar diffusion method was used to investigate the 
antibacterial properties of both the crude ethanolic 
extracts and sequential solvent fractions of C. sangui-
nolenta, (NCCLS,2000; NCID, 1999)  

Determination of the Minimum Inhibitory Concentra-
tion (MIC) 

The MIC values of the crude extract were determined 
using the microplate dilution method (13). 100 μl of 32 
mg/ml of the ethanolic extract was added to 100 μl of 
sterile bacteriological peptone in the first well in the 
96-well microplate and mixed well with a micropipette, 
100 μl of this dilution was transferred to the bacterio-

Table 3: The MIC and MBC of the extract and fractions of C. sanguinolenta 

Test organisms 
Ethanolic 

extract 
Petroleum 

ether 
Chloroform 

extract 

Ethyl ace-
tate 

extract 

Water ex-
tract 

 MIC MBC MIC MBC MIC MBC MIC MBC MIC MBC 

Salmonella typhi ATCC 
19430 

32.0 BST X X 1.0 4.0 X X 8.0 BST 

Salmonella typhimurium 
ATCC 14028 

X X X X 2.0 4.0 X X X X 

Proteus mirabilis 
ATCC 49565 

32.0 BST 32.0 BST 2.0 2.0 32.0 BST 16.0 BST 

Pseudomonas 
aeruginosa 
ATCC 27853 

X X X X 2.0 4.0 X X 16.0 BST 

Klebsiella pneumoniae 
ATCC 33495 

X X X X 4.0 8.0 X X X X 

Escherichia coli ATCC 
25922 

16.0 BST 16.0 BST 4.0 16.0 X X 8.0 BST 

Staphylococcus aureus 
ATCC 25923 

4.0 BST 32.0 BST 2.0 4.0 32.0 BST 16.0 BST 

Staphylococcus 
saprophyticus 
ATCC 15305 

4.0 BST 16.0 X 2.0 4.0 32.0 BST 32.0 BST 

Clinical Isolates  

Salmonella typhi X X X X 1.0 8.0 X X X X 

Salmonella 
typhimurium 

X X X X 2.0 16.0 X X X X 

Proteus mirabilis 8.0 BST 32.0 BST 1.0 8.0 X X 32.0 BST 

Pseudomonas 
aeruginosa 

32.0 BST X X 1.0 8.0 X X 32.0 BST 

Klebsiella pneumoniae 32.0 BST X X 2.0 32.0 X X 32.0 BST 

Escherichia coli 32.0 BST X X 1.0 32.0 X X 32.0 BST 

Staphylococcus aureus 32.0 BST X X 0.5 4.0 X X 16.0 BST 

Staphylococcus sapro-
phyticus 

32.0 BST X X 1.0 4.0 X X 16.0 BST 

X= No test done, BST= Bacteriostatic 
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logical peptone in subsequent wells yielding two-fold 
serial dilution in the original extract. The process was 
repeated for the other plant extracts in other columns 
of the microplate. A reference solution of chloramphe-
nicol was also serially diluted in another column of the 
microplate as a positive control. 100 μl of actively 
growing test organisms was added to each of the wells 
except the negative control. Triplicate of each micro-
plate was made and the procedure repeated for the 
other organisms. The microplates were incubated at 
37°C for 24 hours. After the incubation, 40 μl of 0.2 
mg/ml INT was added to each of the wells. The micro-
plates were then examined after additional 60 minutes 
incubation. 

Determination of the minimum bactericidal concen-
tration (MBC) 

The MBC values were deduced from those wells with 
the lowest concentrations at which no growth (color 
development) was observed after culturing for 24 
hours of incubation. (Nester et al., 2004) 

RESULT AND DISCUSSION 

Phytochemical screening 

Phytochemical screening performed on the ethanol 
extract as well as the water and chloroform fractions 
revealed the presence of reducing sugars, polyuro-
nides, alkaloids and anthocyanosides. The water frac-
tion in addition contains triterpenes (Table 1). 

Susceptibility of the microbes to various fractions of 
C. sanguinolenta  

As depicted in Table 2, 11 out of the 16 (68.75%) mi-
crobes used were inhibited by the ethanol extract with 
average zones of inhibition ranging from 9.33 ± 0.58 to 
35.67 ± 0.58 mm. Another 11 out of 16 isolates were 
not susceptible to the petroleum ether fraction; how-
ever, both the standard and wild strains of Proteus 
mirabilis were susceptible with 27.00 ± 1.00 mm and 
14.67 ± 0.58 mm as the average zones of inhibition 
respectively. The chloro- form fraction registered 100% 
inhibitory activity against all the sixteen isolates with 
inhibition zones averagely ranging between 9.33 ± 0.58 
and 32.33 ± 0.58 mm. The ethyl acetate fraction inhi-
bited the growth of 3 out of the 16 (18.75%) isolates 
used with average zones of inhibition ranging from 
14.00 ± 1.00 to 24.67 ± 0.58 mm. The water fraction of 
C. sanguinolenta inhibited 12 out of the 16 (75.00%) 
microbes used with average zone diameters ranging 
from 8.67 ± 0.58 to 38.33 ± 0.58 mm (Table 2). Chlo-
ramphenicol inhibited the growth of Proteus mirabilis 
(ATCC 49565), E. coli (ATCC 25922), S. aureus (ATCC 
25923) and S. saprophyticus (ATCC 15305) 
representing 25.00% of the total number of microbes 
used. 

MICs and MBCs of the ethanol extract of C. sanguino-
lenta and its partitioned fractions 

The MICs and MBCs of the partitioned fractions of C. 
sanguinolenta showed varying degrees of potency. 
These tests were performed only on the test organisms 
that showed inhibition during the antimicrobial screen-
ing. With the exception of the chloroform fraction 
which showed consistent bactericidal results in both 
MICs and MBCs to all the test organisms, the remaining 
fractions were bacteriostatic to the microbes. The 
ethanol extract had MIC values ranging from 8.0 to 
32.0 mg/ml for the wild strains while that of the stan-
dard strains ranged from 4.0 to 32.0 mg/ml. The chlo-
roform extract had MIC values ranging from 1.0 to 2.0 
mg/ml for the standard strains and 0.5 to 2.0 mg/ml 
for the wild strains with MBC values from 2.0 to 32.0 
mg/ml. The petroleum ether fraction exhibited MIC 
values ranging from 16.0 to 32.0 mg/ml among P. mi-
rabilis, S. saprophyticus ATCC 15305, S. aureus 
ATCC25923, P. mirabilis ATCC 49565 and E. coli ATCC 
25922, while MIC value of 32.0 mg/ml was observed 
among S. saprophyticus ATCC 15305, S. aureus 
ATCC25923 and P. mirabilis ATCC 49565 in the ethyl 
acetate fraction. The water fraction exhibited MIC val-
ues ranging from 8.0 mg/ml to 32.0 mg/ml in twelve of 
the microbes used (Table 3). 

CONCLUSION 

In conclusion, the study confirmed that fractions of 
Cryptolepis sanguinolenta have significant antibacterial 
activity. Different fractions have varying antibacterial 
activity against different organisms. The chloroform 
fraction had the highest activity, followed by water, 
ethanol, petroleum ether and ethyl acetate respective-
ly. It is recommended that more research be con-
ducted into the individual compounds in the extracts; 
there is promise in such to find very low MICs. 
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