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Abstract

Hexane, ethylacetate, butanol and water extracts of Ancistrophylum secundiflorum bark were investigated
individually for in vitro antifungal activity by disc diffusion agar technique. The phytochemical propertics of th

butanol extract was assayed. All the four crude extracts tested showed definite antifungal activity against
Acremonicum  strictum, Aspergillus flavus, Aspergillus Sumigatus, Aspergillus niger. Candida albicans.

Curvularia lunata, Fusarium solani and Rhizopus orvzae. The butanol and water extracts were the most active
antifungal fractions. Seven pure antifungal compounds were purified from the butanol crude extract using TLC,
HPLC and column chromatography. The butanol extract contained flavonoid. phlobatannin, Saponins and tannins.
Most of the pure compounds were tannins. The molecular mass of the compounds were between 41510729 5 pas
recorded by mass spectrometry. The purer compounds produced from Ancistrophylum secundiflorum had more
antifungal activity than the check antibiotics. Fulcin. Griseofulvin and Nystatinat 100 pg/ml.
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lntrpduction , phytochemistry of this plant has not heen
Anczstmp hylum .veczmd{;_'lcm.rm [ (AI.'CCCQC) reported. Therefore this study was carried
s of about 20 m high. It s ‘Bi"‘“‘“”?’ 2 out to investigate the antifungal activity of
tro};l(;al plan‘t > relp Oﬂ?d to be onl-y i 'Afn_c 4 hexane, ethyl acetate, butanol and water
?\n;artoifll'glcj] ;It]‘; {):3?115?:23}5\2:551:nan]t\i];%izii extracts, and isolated pure compounds of
' A e ' . some of the extracts of the bark .of
agent m:uglely .by _lqca[ COMOUMIES W Ancistrophylum  secundiflorum.  Also  the
ngerl_a, itis also used in stopping or clotting minimum inhibition concentration (MIC) of
bloodin fresh wounds (1). the extracts against the test organisms will he
Fungal related diseases may not be common Investigated:
as other diseases caused by other microbes
but when present, they could be difficult to
eradicate especially in immunosuppresive
situations (2). This has led several workers
suchas Irobi and Daramola (3). Olukoyaer al.
(4), and Saxena and Mathela (5) in the search
for better antifungal substance from
Mitracarpus villosus, Emilia coccinea and and Candida albicans. These organisms
Nepeta leucophylla respectively. No were obtained from stock cultures of Assoc.
antifungal activity of Ancistrophyium Profs. TK. Tan and TS. Sim of the
secundiflorum has been reported. Also the Department of Biological Sciences. and

Experimental

Source of micro-organisms: The fungi used
in the antifungal assay include Aspergillus
Navus. Aspergillus fumigatus, Aspergillus
niger,  Acremonium  strictum, Curvularia
lunata. Fusarium solani. Rhizopus orvzae
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National
Singapore, Asia. The microorganisms are
Known to be pathogens of man and other
animals. They were stored on potato dextrose
agar slants at4°C prior to use.

Microbiology,

Plant materials: The plant bark used were
collected from Ota, Ogun State in South-
West Nigeria (Lat. 3 4°N, Long. 13 15°E).
After bringing the plant part to the
laboratory, they were shade-dried at room
temperature (28-30°C) for 14 days. Samples
ol the plant was authenticated using the text
“on vernacular names of Medicinal plants by
Gbile (6) and at the Department of Botany
and Microbiology, University of Lagos. A
voucher specimen of the plant part was
deposited at the Department of Botany and
Microbiology, University of Lagos.

Extraction and purification: Dried bark of
Ancistrophylum secundiflorum was ground
in a warring commergial blender into
powder. The powdered bark (800 g) was
suspended in 1.6 liters of 70% aqueous
acctone solution and soaked for 24 hrs. Then
the solution was filtered with a Whatman No.
1823 filter paper, with the help of a vacuum
pump. The residue was resuspended in 80%
aqueous methanol in 3 changes, for an hour
cach. The filtrate of the acetone and
methanol were mixed and the organic
solvents were evaporated under pressure
using a rotatory evaporator. At the -end,
aqueous extract of the plant was left. This
aqueous extract was partitioned with hexane
(3 x 100 ml), ethyl acetate (3 x 100 ml) and
butanol (3 x 100 ml) to produce hexane, ethyl
acctate and butanol extract respectively
lcaving a water layer or extract at the end of
the separation. The organic solvents in the
extracts were cach evaporated using
pressurized rotatory evaporator, Nitrogen,
speed vacuum evaporator and/or freeze drier
as deem fit for cach extract. Eachof the dried
extracts (hexane, ethyl acetate, butanol and
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water) were dissolved inits best solvent (50%
methanol or water) and tested for antifungal
activity on the fungi listed earlier. The best
extract with the highest antifungal activity
was purified by separating of reverse phase
thin layer chromatography (TLC) plates after
choosing the right solvent mixture. Then the
extract was subjected to column
chromatography over sephadex LH-20, five
times repeatedly. The fractions were
collected manually and then by a Pharmacia-
LKB gradifractional collector and a recorder.
Each of the fractions was tested for antifungal
activity.  The fraction with the most
antifungal activity was chosen and tested
again on TLC plates, which were developed
in a chromatographic tank with the suitable
solvent mixture. Some of the active fractions
were also separated on Bio-card perfusion
workstation or Schimadzu CBM-10A, High
performance liquid chromatography
(HPLC). Fractions with similar Rf value on
TLC plates were combined and concentrated.
This procedure was followed until the
fractions contained pure compounds as
shown by the Rf values, peak of the HPLC
fractions, or peak of the TLC plates observed
under longer short UV light, or developed
with 10% H,SO, and heated on an hot plate at
50°C 1o give visible colours. The pure
compounds were then tested for antifungal
activity, and their molecular mass were
detected and determined with EIMS mass
spectromeler.

Antifungal activity assay: The antifungal
activity testing was carried out using 3
different methods, the supplemented growth
media, disc diffusion agar method and well
boring diffusion agar method. Paterson and
Bridge (7) modified supplemented growth
media method was adopted. The method
described by Irobi and Daramola (3) for disc
agar diffusion antifungal testing was used
while the modified method of Irobi (8) was
used for the well boring agar diffusion
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method. In addition to the extracts and
compounds from Ancistrophylum
secundiflorum, antibiotics such as Fulcin,
Griseofulvin and Nystatin were used as
positive controls during the antifungal
testing. The experiment was repeated once.

A concentration gradient or minimum
inhibitory concentration (MIC) of the
antifungal extracts and compounds were
determined by varying the concentration of
reconstituted extract solution (0.001-1000
pg/ml) and subject to the antifungal testing
methods mentioned above.

Preliminary phytochemical study:
Preliminary phytochemical studies were
carried out using the methods described by
Fadeyi er al. (9) and Harbone (10). The bark
of Ancistrophylum secundiflorum were
screened for the presence of alkaloid,
anthraquinone, flavonoid, phlobatannin,
saponins, steroid and tannins.

Result

The 800 g of powdered Ancistrophylum
secundiflorum bark produced 8 g of Hexane

Table 1: Anti-fungal activity of the crude bark extracts of Ancistrophylum secundiflorum

extract, 54 g of Ethylacetate, 240 g of
Butanol and 480 g of water extract. The
result in Table 1 shows that all the crude
extracts showed definite antifungal activity.
The water and butanol extracts showed
greater antifungal activity than hexane and
cthylacetate extracts. The crude extracts
have higher inhibitory efTect on the fungi
tested than the antibiotic. Fulcin.
Griseofulvin, Nystatin, used as control.

Fig. 1 shows the peak of one of the pure
compounds from the butanol crude extract
on an HPLC graphic recorder. In all six
other pure compounds were produced from
TLC plate and repeated column
chromatography of the butanol extract. The
compounds were given tags which were: Fr-
Ac-6-3134; Fr-Ac-7-3051: Fr-Ac-8-1629:
Fr-Ac-10-2258; Fr-Ac-10-6182; I'r-Ac-10-
8796 and Fr-Ac-10-96107. relating to the
tube fractions they were present in. The
molecular mass of these compounds were
498 g for Fr-Ac-6-3134; 504 ¢ for I'r-Ac-7-
3051; 729.5 g for Fr-Ac-8-1629; 421 ¢ for
Fr-Ac-10-2258.472.4 g for Fr-Ac-10-6182:
565 g for Fr-Ac-10-8796 and 415 g for Fr-

* Zonc of Inhibition (Mean + SEM [MM])

Extracts

Acremonmm Aspergillus ;flp(’r‘fh;l';l: o ,hrwrjyl_h.: Candida ('sm‘uhrrm" ‘.'Arm;;mm H'n'-:,'w;

sricinm flavux funugatus mger alhicans Tunata solang oy o
Control 000+ 000 000+ 000 777;17(17}77(717(1&]‘7 ;J;);lt n'n(-nﬁ : ﬁu’;m t}1l nn- i 'r-'—““»-‘-(-‘ nﬁ ¥ n-n-r; ' n-(\r!. 0non « 000
?;;:::“"' 0.00 + 000 000000 0004000 0004000 000 4 000 1464070 244,020 000+ 000
Hexane 9794+ 049 1004 + 032 1175: 043 1033 «010 1006 + 068 1189 042 1030 - 096k TORO -0 17
Ethyl acetate 10 86 + 013 1178 1 0 59 14744071 1472+ 111 1200+ 127 1351 ¢+ 09 141341017 1592+ 109
Butanol 1427 + 0.70 1739+ 062 I8 48 + O RR 1701 2013 2224+ 136 25332081 20461020 1899« 061
Water 1697 ¢+ 104 IR76 ¢ 021 19 38 + OR2? I1R97 ¢+ 059 25R9 : 0RY 2630 ¢ 11k s S RUN 1971 « 168
Fulcin 10 78 1 0 56 1228 + 1 31 1305« 064 1384 108 1340+ 126 1479+ 0713 s .1 1o non
Griseofulvin 1010+ 007 10 S0 ¢+ 050 1275+ 119 10 38 + D4R 1038 + D4R 1210 0AN0 119 - nsn IERUI I
Nystatin 1151 £029  |1SSR« 112 16 13:060 i O 0 1 (el

* Four replicates and repeated once
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Table 2: Anti-fungal activity of compounds from the butanol crude
bark extracts of Ancistrophylum secundiflorum

* Zone of Inhibition {Mean + SEM [MM])

Compounds — Acremommum — Aspergillus - Aspergillus — Aspergillus  Candida Curvularia  Fusarium Rhizopus
stricium Slavus Sumigatus niger albicans lunata solani oryzae
Contol  000:000 000:000 000000 000£000 000£000 000£000 000£000 0.00%0.00
:‘:;‘j“‘}""‘ 0001000 000000 000£000 000£000 000£000 3464070 244+021 0.00+0.00
'3:1‘5"4"*" 20431035 23004000 21134060 2650+086 24884033 2919+050 2863+048 21384149
;{J;‘l” 2654119 24126093 2470+093 2887123 25114104 3188+054 30564070 2337£1.15
'l;i":;s 19841 083 21558038 20342052 2251£081 23214058 25754097 2468+ 114 2243027
g;-;\;-m. 1891+ 051 2298+1.12 2164068 2262131 2425+087 26184116 25494092 2141027
Erl';;'“]' 17654031 000£000 1075+043 2100£0.66 21004071 2419050 23004064 21.13%1.03
;;';f"”' 18052079 000£000 1188033 2213£033 2288+078 2488062 25864096 2200+ 155
;gﬁf?'“" 1961£037 21634073 000£000 2225£043 2234£090 25004000 2688+033 20134033
Fulcin 1078056 1228+131 13052064 1383£108 13404136 1479£073 11154129 11.0240.90
Griscofulvin 10 10£007 1050050 1275119 1038£048 10382048 12134060 11.194050 1400+ 1.12
Nystatin 1151029 15584112 1613105 14132060 17754130 1788150 13134127 13132093

* Four replicates and repeated once

Fig. 1: HPLC graphic illustrations of one of the pure compounds (peak arrowed)
from the butanol extract of Ancistrophylym secundiflorum
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Fig. 2: The mass spectrometer data of a compound, Fr-Ac-10-2258 from Ancistrophylum secundiflorum
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Fig. 3: The mass spectrometer data of a compound, Fr-Ac-6-3134 from Ancistrophylum secundiflorum
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Ac-10-96107 (Figs. 2 and 3). The antifungal
activity result shown on Table 2 reveals that
all the pure compounds isolated had
inhibitory effect on the seven fungi tested.
The compound Fr-Ac-7-3051 was the most
active. The compounds were more active than
the antibiotic tested.
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Some of the phytochemical compounds
presentin the butanol extract were flavonoid.
phlobatannin. saponins and tannins. The
compounds Fr-Ac-6-3134: Fr-Ac-7-3051:
Fr-Ac-10-2258 and Fr-Ac-10-8796 arc
tannin compounds.
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Discussion

The results here reveal that most of the pure
antifungal compounds produced from
Ancistrophylum secundiflorum are tannins. It
is of significance that the compounds
isolated here were more potent than the
check antibiotics, Fulcin, Griseofulvin and
Nystatin at 100 pg/ml. The antifungal assay
results show that the pure compounds and the
crude extracts have a broad antifungal
spectrum. According to Irobi and Daramola
(3) any extract which can cause an inhibition
of more than 10mm is said to be active.
Hence all the compounds isolated here are
active, although the potency of the
compounds vary as shown in their varying
zones of inhibition. This finding is similar to
the work of Valenciennes er al. (11) who
worked on the extracts of Ewodia borbonica
var. borbonica.

Presence of tannins in the bark extracts of
Ancistrophylum secundiflorum might have
contributed to its high antifungal activity.
Burapadaja and Bunchoo (12) suggested that
the presence of tannins in the extract of
Terminalia circina might have been
responsible for the inhibition of cell wall
formation in fungi leading to the death of the
microorganism. Tannins are water soluble
thus this might be responsible for the higher
antifungal activity of the butanol and water
extracts of the plant under study.

The fact that the extracts and compounds of
Ancistrophylum  secundiflorum  produced
inhibitory activities against some of the fungi
implicated in the pathogenesis of skin
discases and eye irritations, provides some
scientific basis for the utilization of this plant
in the Nigerian traditional medicine for the
treatment of skin diseases. The antifungal
compounds isolated could be exploited to
treat skin diseases and eye irritations.
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