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Abstract

Hihougl topical preparations necd not be sterile but may contain lovw levels of microhial load diing:
use. Vs sty aimed at determining effectiveness of parabens used as preservative in neem oil cream
formudations.

In the study. total counting of bacteria and fungal loads as well as tvpes were carvied our. Also
preservative capaciiv was evaluated by challenging the formulations with commanly encountered contamicnts
of topicals during in-use such as P acruginosa, S. awrens and C. alhicans. Viable counting was performed by the
surface viahle method,

In all, six samples of Neem oil cream were used namely NCO, NCI, NC2, NC3, NC4, NC5-NCl (Neem
cream without preservative) serving as control samples. Control sample was found to he contaminated vwith
hacteria, S. aurcus and mowld, A fumigatus. The rest of the samples (NCI NC5) were mostly contaminated with
Bacillus spp but with abhsence of fungal growth.

The result of the chellenge test indicated that control formudation had wuncontrolluble sroneth
theaughout the entire period of study. The rest of the samples had an initial decline in the bacteria up to the 14"
dav of the study only 1o he followed by a resurgence of growth thereafter. The exception was sample
NCS(comcentration|0.0%w/w) that was able (o reduce growth of S.aurcus consistently throughout the cntire
period of studv Samples NCI-NCS were able to reduce the Log count of C.alhicans till the end of the study. The
mference thercfore is that a co-preservative with parahens or completely an alternative swith broad spectrim i
activitv may he necessary:
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Introduction .

Azadirachta indica, A. Juss synonymous with Melia azadirachta and Mclia indica (A. Juss) belongs (o
the family meliaceae. This plant is indigenous to the Indo-Pakistan subcontinent (Vander ct. al. 1987), although
it is now widely distributed in many countrics of the world, it is belicved that Indian migrating (o African
counirics infroduccd it into that continent. Recently. Aremu ef. al. (2008) in their review article reported on
carlicr indications ol neem seed oil medicinally proven severally in the literature. Repellant action against A¢des
acgypti mosquitoes (Hati e al. 1995). anticandidal activity (Charmaine er. al. 2005), anlipyrctic cffect
(Okpanyi and Fzeukwu, 1981), ele. Aremu ef. al. (2008) also revealed in their article the need for a delivery
design ol neem seed oil in a dermatological preparation targeted to be applicd topically.

The warm and rather humid climatic conditions that prevail in most tropical countrics including
Nigeria, would tend to support the survival and growth of many microorganisms. In a situation wherchy a
nutritionally rich pharmaceutical/cosmetic product is severcly contaminated, rapid growth and multiplication
would be expecled. This could lead Lo biodegradation of the product and hence the risk of infection to consumers
of the product (Bos er. al. 1989). Product contamination may arise from raw matcrials or waler used in
formulation oraccidentally during use. Studics carricd out till datc (Malcolm 1976; Becks and Lorenzoni, 1995)
to assess the incidence and hygienic stalus of many tropical products, do not sufficicntly simulate actual-usc
conditions of the products in the sense that laboratory-preparcd sterile creams arc frequently used in the
challenge tests (Okeke and Lamikanra, 2001). Such studies do not, therefore, realistically monitor the true

capacity of the cream Lo suppress accidental in-use contamination, a very important consideration for successful
preservation.
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This paper reports the results of evaluation of non-sterile five different concentrations (0%"/,
10.0%"/,) of Necm oil cream and the sixth formulation without preservative serving as control. They were

evaluated for the load and type of microbial contamination and also, the ability of such products to consistently
suppress the multiplication ofmlcroblal contaminants with which they were'challenged.

Materials And Method

Six formulations in all of neem oil cream using varnishing cream as base was prepared. Five of the

formulations were preserved with conventional methyl propyl hydroxybenzoate. The sixth one, without
preservative served as lhc control. .

Evaluation OfrM lcroblnl Quality OfPreparallons
Microbial contamination of the formulations was determined by thinly spreading a loopful of material
“withdrawn from the depths of the bulky product on Nutrient Agar and Sabouraud Dextrose Agar and then
incubated for 24-48 hours at 37°C and S days at room temperature for bacterial and fungi rcspccuvcly
In order to assess the degree of contamination, |g of material was dispersed in 4ml Ringers solution
containing 0.25% Tween 80.Appropriate dilutions were made in the same dispersing vehicle and 0.5ml was
plated out on Nutrient agar and Sabouraud Dextrose Agar respectively. Emergent colonics were counted after

the necessary incubation. Altempts were made using appropriate biochemical tests to carry out identifications of
possible contaminants. All operations were carried oul in duplicates.

.Challenge Test For Preservative Capacity Ny

Staphylococcus aureus, Pseudomonas acruginosa and Candida alblcans rq,ardcd as common
contaminants were uscd as challenge innocula. An overnight broth culture of the three organlsms were prepared
using 0.1% peptone waler as diluent, compared with 0.5SMCFarland standard containing | x 10" organisms. The
preparations above were diluted to achieve a population of 1 x 10" for bacteria and 1 x 10° for mould, the

population that (on day 7, 14, 2| and 28) Iml sample material was wnhdrawn for enumeration of bacterial and

fungi survivors.

Results

Table 1: Mlt_:robial Counts (CFU/ml) and Types found in Neem Cream Preparations

Preparation Bacteria Fungi
Counts Types Counts Types
NCO 1.25x 10" | S awreus 3.0x10° Asp. Fumigants
NCI 1.25 x 107 Bacillus spp. NIL : NII.
NC2 1.0 x 10° Bacillus spp. NIL NIL
NC3 1.0 x 107 Bacillus spp. NIL NII,
NC4 1.0 x 10° Bacillus spp. NIL NIL
NC5 1.5 x 10° Bacillus spp. NIL NIL

Key:

NCO = Neem cream without preservative

NCI1 = Neem cream (0% "/ with preservative
NC2 = Neem cream (2.5% /)
NC3 = Neem cream (5.0% “/)
NC4 = Neem cream (7.5% “/,)
NCS5 = Neem cream (10% */,,)
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Table 2: Counts and Log survival of S.aureus (CFU/ml)
Samples S.aureus
7' Day Counts Log survival
NCO 3.0x103 3.48
NC 1 7.0x10! 1.85
NC 2 5.0x10! 1.69
NC 3 4.2x10! 1.62
NC 4 4.7x10! 1.67
NC 5 4.3x10! 1.63
14" day ‘
NCO 3.5X103 3.54
NC 1 3.0X10! 1.48
NC 2 4.2X10! 1.62
NC 3 3.6x10! 1.56
NC 4 4.0x10! 1.60
NC § 4.1x10! [1.61
21 day

NCO 5.8X103 3.76
NC 1 3.8x10! 1.58
NC 2 4.9x10! 1.69
NC 3 3.8x10! 1.58
NC 4 4.8x10! 1.68
NC5 3.9x10! 1.59
28'" day ‘

NCO 6.2X103 My
NC 1 4.3X10! 1.63
NC 2 5.2X10! 1.72
NC 3 4.5x10! 1.65
NC 4 5.6x10! 1.75
NC 5 2.9x10! 1.46
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Table 3: Counts and Log survival of Paeruginosa (CFU/ml)

Samples P.aeruginosa —
7'h Day Counts Log survival |
NCO - 2.5x103 1339

NC 1 ] 6.0x10! 1.78

NC 2 4.8x10! 1.48 B
NC 3 5.2x10! 172

NC 4 6.4x10] 1.81 L
NC 5 4.3x10! 1163 )
140 SRS -

NGO SR 3.9x103 3.59

NC 1 4.5x10! 1.65

‘NC 2 4.8x10! 1.68 _
NC 3 3.5x10! 1.54

NC 4 3.6x10! 1.56

NC 5 4.0x10! 1.60

21 day

NCO 4.6x103 3.66 )
NC | 5.2x10! 1.72 )

NC 2 5.1x10" 1.71

NC 3 4.2x10" 1.62
[ 39«0 .59
NC5 4.7x10'  1en

28" day o -

NCO 5.3x103 3.72
NC 1 5.7x10! 1.76 i
NG9 5.9x10! 127

NC 3 4.9x10! 1.69
A 4.5x10! 1.65
NCS 7 me 5310 72 .
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Table 4: Counts and Log survival of C.albicans (CFU/ml)

Samples

C.albicans

_7th day Counts Log survival
NCO 2.1x10 2.32

NC 1 2.5x10! 1.39

NC 2 2.8x10' 1.45

NC 3 1.9x10" 1.28

NC 4 1.6x10" 1.21

NC 5 1.8x10' 1.26

14th day

NCO 3.6x10' 2.56

NC 1 3.3x10' 1.52

NC 2 2.4x10] 1.38

NC 3 1.2x10' 1.08

NC 4 0 1.2.0 x10' 1.08

NC 5 1.0x10' 1.

21st day

NCO 4.8x10° 2.68

NC | 3.7x10' 1.57

NC 2 0.8x10" 0.9

NC 3 .0.8x10! 0.9

NC 4 0.6x10' 0.7

NC5 1.2x10" 1.08
28th day .

NCO 5.2x10? 2.72

NC 1 4.2x10! 1.62

NC 2 0.9x10" 0.95

NC3 0.7x10! 0.85

NC 4 0.6x10" 0.78 -
NC 5 0.6x10' 0.78
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Discussions

Table 1 shiws the result of gualitative microbial screening of ncem oil preparations. Qualitative tests
showed that the formulation without preservative (NC0) had contaminant gram positive Sraphi anrceus bacleria
and mould (Aspergilus fumigatus) in high load beyond the official imit allowed for topical preparations. This is
probably not unexpected since in the absence of preservatives in preparations, bacteria and moulds are able (o
thrive.

In the other formulations (NC 1 NCS), they were also contaminated Lo varying degrees though very
Jow comnt in the tange (10X 107 1.5 x 107, The major isolate was Bacillus spp. and no moulds were isolated
from the preparations. On McConkey agar, no bacteria were recovered, indicating the absence of
I nterabacteniace. This perhaps suggestrcliable preparation procedure.

The bacterial count Tor the challenged organisms over a period ol 28 days resultis presented in Table 2

to 4 and platted as Figures 2.1-2.2, 3.1-3.2 and 1. 1-4.2 respectively. As can be seen from the table. the log
survival of organisms moculated i formulation without preservative (NCO) was on steady inerease throughout
the entire 28 days ol study. The matrix complex arranzement of the cream could noteven retard the growth of the
OIS

On the other hand, Tor the Tormulations (NC T NCd) with S awrens as contamunmant there was imitial
decrcase m the haclerial population for the fiest 14 days bul was subsequently followed by increase in bacteria
and Tungr growth ol 28 days. However the observation was dilferent for sample (NCS) that had decline in
bacteria growth till 28 days of study In the case of Pacrugimasa all formulations (NC1-NCS) had decline m
bactéria population up to 14 days only to be followed by resurgence in growth thercafier (il 28 days of
investigation. For the C albrcans all the formulations (NC2-NCS) had consistentreduction in the mould growth
thronghout the penod of 28 days mcubation. It appears that parabens used as preservalive, though commaonly
employed in lopical preparations scem nol (o have broad spectrum activity (Lynn and Hugo, 198 1).Even though
the sample with the lighest concentration ol neem o1l (NCS) was able to maintain a reduction in S, arens growth
which was anexception,

11 is prabably thought that the high concentration of azadirachtin and other biological components
content of neem anl reported in literature to possess antimicrobial property (Rao cf o/, 1986) might be acting as
syncrgy i this sample with parabens. However, the casc is not the same with Zacrigmaosa as can be scen i
Table 3 and Fig 3.1-3.2. Formulation NC5.wvas not able to retard the growth of this organism throughout the

entire period of study as i did with S _anrcus Mechanism of action of azadirachtin as an antimicrobial agent may

he respomsible for this observed trend., Giener rally, antimicrobial agents that are bacteriostatic in action fend o
be maore active agamnst gram positive organisms than gram negative ones. Azadirachtin may thus be acting as a
bacteriostatic agent. On the other hand the samples with lower concentrations of neem oil ( NCI-NC4) thal were
not able to exhibit similar trend with( NCS) agamst S awrcus may probably be due to minimum inhibition
conceniralions 1ssucs

The formulations that had reduction in candida growth ull the end 15 also likely to be aco-activity of
parabens and azadirachtin since the latter has anticandidal property (Charmaine ¢f af, 2005). This is in vicw of
the fact that formulation without neem oil (NC1) was unable to inhibit the merease in growth tll the end of
28days period ol study. Parabens possess Fairly high dilution coefMicients (Lynn and Hugo. 1981). and hence are
nol likely to exhibit persistent activity in presence of extrancous matler or upon dilution. The inoculum
mtroduced mto the formulations delinitely would have given rise to a large fall in residual concentration of the
parabens uscd as prescrvative. Apart from this, parabens are even being reparted of having potential allergy
risks (Jocelyne o al . 2001). Though this reportis yet (o be Tully established. but the forepoing suggests that
parabens need (o be used with caution and perhaps in conjunction with any other compatible prescrvative ta
conlersynerpy againat possible contaminants during-in-use

Conclusion

The results presented in this result suggests that there is need for additional preservative to conler
syneigy on the use of parabens as preservative in Neem cream formulations or better still a completely
alternative that will be able to inhibit immediate post-production contaminants as well as maintain subscquent
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low innocula of in-use contaminants, and thereby maintain acceptable low levels of microorganisms in the
preparation,
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