SUMMARY

Using & mixed aguecus exiract of Zanthoxylum
zanthoxyioides (10% W/y), Massuylana acuminata (20% W/
w) and Veronia amygdalina (10% W/y) which ars widely used
chewing sticks in Nigeria a dentrifice paste of high antimicro-
bial activity and frothing ability was formulated,
The product was found o have a satistactery shelt-life
when stored at roomtemperature, and low minimum inhibitory
concentration of 0.25% Wiy, and minimum bactericidal con-
centration of 2 5% W/, against resistant Staph. aureus. ltwas
observed that the formulation of the combined chewing slicks
exiract had an increased activity against Staph. aureus, while
the individual extracts did not show any appreciable activity
against Staph. aureus suggesting a synergistic effect in the
formulation.

INTRODUCTICN

The use of thewing stick pariicularly in West Africa for
dental hygiene is an age-long practice which has bheen ob-
served to lead to lower cases of dental caries and gingivities
(Cdeblyiand Soiowora, 1979) This may be relatedtoimprove
cleansing action of the chewing stick and/or the inhibitory
activity of its extract on oral flora associated with oral and
dental diseases (Rotimi and Mosadomi 1987). Most workers
have shown that chewing sticks contain substances with anti-
micrebial activity particularly agamnsi pathogenic oral flora
(Wolinsky and Sote, 1987). Lewis (1374} has reporied that
seme chawing sticks contain cariogenic substances which
pravent the development of dental caries

The aim of the study is to formulate a dentrifice paste
using the local chewing stick extracts in order to investigate if
the ant-bacterial and frothing propertias of the chewing sticks
are relained in the formulated paste. It is hoped that the
formulated paste will have an added advantage over the
convantional tooth paste by possassing ant-bacterial activity
and also enhancing the aesthalic use of chewing sticks.

MATERIAL.S AND METHODS

n the'ceflection, praparation and standardization of chew-
in¢eticks & «tracts, the following chewing sticks wera obtained.
Tre roots of Zanthoxvlum zanthoxylpides (Za), Veronia
anygdalina(Va)andstem of Massularia acuminata (Ma) were
ootained locally, but were authenticated in the Department of
Pharmacognosy, School of Pharmacy. University of Lagos,
Wigeria.
Each chewing stick was washed with water, then cut into
pleces fordrying nancvenat 60%ctoaconsiant weight. ltwas
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then powdered using a roller mill

200g of each powdered chawing stick was weighed into
a clean cotton clotn bag and exhausted in soxhlet extractor
using ethanol 70% (1) distilled water (2) and phosphate
buffer (pH 7.4} (3) respectively. The extract was evaparated
in vacuo to dryness and further dried at 45° to a constant
weight and stored at 4%¢. Each extract was than subjected to
the following tests:

Frathing test

1g of the extract was dissolved in 20mi of water in a
100m! conical flask and boiled gently for 3 mins, filtered hot
and allowed to cocl. About D.5m! of water was added to 2ml
of the filirate in a test tube and shaken vigarously,
Anti-microbial tests

Al the test micro-organisms used were hospilal Isoiates
which included Staphylococeus aureus, Staph. albus,
Streptococcus mutans and Strept mitis. These organisms
were maintained on blood agar (Oxoid) slopes at 49,

The test organisms were cultured overnight in Brain Heart
Infusion (BHI) broth (BBL, USA) and ditlutedto 1 x 106 cells
mi with sterile water.

Determination of Minimum Inhibitary Concentration (MIC)
and Minimum Bactaricidal Concentration (MBC).

The method used to delermine the MIC and MBG of the
exiracts against the bacterial isolates was a modification of
Petersdorf and Sherris (1965},

The weighed amount of each extract was redissolved in
phosphate-saline sclution [pH 7.4) to cbtain a 30% wiv
solution which was centrifuged at 3000g for 10 mins. The
supernatant was filterad through 0.54 micron millipore mem-
brane filter and used immediately or stored in aliquots of
10mis at 4%,

Using broth dilution method, double strength BHI broth
was used (o prepare the following concentrations of 24, 21
18, 15,12, 9. 6, 3% w/v of the extract. 0.1miof the standard
inoculum was then added (o each broth concantration for the
extract in a tast tube. The 0.1ml of test organism was
inpculated into BHI broth and phosphate saline solution
respectively 1o serve as the positive controls,

All the test tubes were incubated at 37% for 24h and
examinad forgrowlh. The MIC of each exiract againstthe test
organism was determined as the least concentration reguired
to inhibit its growth. No standard anti-microbial agent was
included, since the aim was use of extracts in formulation of
the paste as the anti-bacterial activity of the extracts have
been established by other workers [Wolinsky and Sote,

1987).
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(In the MBC determination, a 3mm loopful sample was taken
from tubes showing no growth and subcultured unto blood
agarplates. They were incubated at 37%c for 24h. The lowest
concentration which yielded no growth on the plate was
recorded as the MBC of the extract against the test organism
The mixed waler extracts of the chewing stick in the ratio of
their individual MIC., was used to determine the MIC of
combined exlracts against the 1est organism as earlier dis-
cussad, The choice of the water extract was due to the fact that
lthey yave the lower MIC and MBC values of the 3 different
extracls against each crganism; and the availability of this
solvent for extraction necessitated such choice.
The minimum bactericidal concentration (MBC) of the
fextracts Map, Zap and Vap against Staph. aureus (most
iresistant) were 21, 12 and 12% w/v respectively (Table 2).
Fromcalculation 20ml of each will contain 4.20g Ma, 2.40g Za
and 2.40g Va extracts respectively with acombined weight of
9.0g. A combination of the extracts al this stage was necas-
sary sinceall contained saponins, had anti-microbial activities
and Za extract causes a peppery sensation in the mouth
(deodourizing effect). All these properties are necessary for
ataothpaste formulation. Thus, 4.20gMa, 2.40g Za and 2.40g
Va extracts were dissolved in 20ml of phosphate buffer
solution to give a 45% wiv steck solution. MIC and MBC of this
.stock solutionwere determined on all four bactenalspecies by
{broth dilution methed as in the previous cases. Ineach case
"one taesl tube containing extract free-broth and the other
containing only extract were also inoculaied with the test
jorganisms as controls,

Fermulation of the toothpaste:
1Based on the MIC and MBC determinations, the excellent
frothing ability of Massufaria acuminata as wall as peppery
sensalioniorthe Zanthoxyium zanthoxyloidesextractinthe
mouth: a mixed waler extracl containing 20g Ma, 10g Za, and
10g Va obtained from the three chewing sticks was prepared,

In this method, 20g of Massularia acuminata was weighed
intarbeaker containing 10g ol Zanthoxylum zanthoxyloides
extract in a water bath at 100%: Both extracts were stirred
continuously using a glass rod.  Then. 10g of Verania
amygdalina extract was added and stirred to a uniform
mixture without the formation of airbubbles. The final mixture
was allowed to cool o roomtemperature and then transferred
{6 a porcelain mortar, 12.10ml of delonized water was added
to the extract mixture and triturated o form a homogenous
paste. Than. 35g of calcium carbonate was then addec in
aliquot amounts and with trituration after each addition for
even distribution

Other ingredients which were added seguentially included
sorbitol, 6g, sodium monofluoro phosphate 2.8g and saccha-
rine powger 3.69.

Finally, peppermint oil 0.5g was added, and triturated into a
smooth tooth-paste.

Quality Assurance Tests:

These included the anti-microbial and the frothing tests which
were similar 1o the ones earlier described. Other parametars
aexamined included appearance and faste of the paste.

The anti-microbial test to examine whether the anti-bacte-
rial activity of the extracts was ratained inthe paste formulated
involved the following. 10g of the paste containing 4.0g of the
extract was disscived in 20ml of phosphate buffer solution to

.

give 20.0% w/v solution of the extract. MIC and MBC wea
dete: mined cn Staphylococcus aureus which was the most
resistant test arganism, The control was a formulation of the
paste without the sxtract.

Results and Discussions:

Table 1 shows the yield of the extracts obtained using
different solvents such as 70% alcohal, distillec water, and
phosphate buffer solutions. The alcoholic extracts of the
chewing sticks gave slightly higher yield.

Table 2 shows the MIC and MBC ol the extracts against the
est organisms. Extracts with 70% alcohol as solvent had the
lowest MIC values of 8 - 18% w/v compared to those using
water or phosphate buffer solutions with arange of 10 - 21%
wiv, The Veronia amygdalinaalcoholic extract exhibited the
highest activity against Staphylococci but gave similar activity
to that obtained from M. Acuminata against tha Streptoccal
isolates. The alcoholic extract of Z. zanthoxytoides exhib-
ited the least activity on all the test organisms.

The MIC of the combined extracts was observed 1o be
lower than those ofthe individual aqueous extracts (Table 3),
Generally the Streptococel gave lower MICs with the least
value of 0.025% wiv against Strept. mitis. The enhanced
activity ofthe mixed extracts may be attributedto a synergistic
activity of the individual extracts. This was observed fromthe
proportion of individual extracts' centribution to the combined
extracts’ MIC (Table 3), which was much lower than the MIC
of the individual extracts in water (Table 2).

The choice of a particular chewing stick depends largely
on traditional preferences rather than clinical effectiveness.
Such attributes may includa the frothing ability, taste or the
cleansing effect of a plant species. The lower incidence of
dental carries among users of chewing sticks (compared 1o
non-users) has been aitributed 10 the superior mechanical
cleasing action on the testh (Enwonwu, 1985), while other
workers have attributed it 1o anti-microbial properties of the
extracts of these plants {Akpata and Akinrimisi, 1977).

Thus, the formulation of the chewing stick extracts into a
dentrific paste was inlended to enhance the aesthetics of its
usage. The presence of the combined extract will impart the
desired properties of the chewing sticks. and the: incorpara-
tion of fluaride should significantly improve the therapuaric
value of the paste against dantal caries and other mouth
infections. The low MIC and MBC values of 0.25% wiv and
2.5% wiv respective y obtained from the formulated pasle
agains! resistant Staph. aureus is a manifestancn of ts
efficacy againet oral infection

The slight peppery laste and light brownish appeararce of
the paste were all acceptable indices, and the frothing ability
was satisfactory for adeguate cleaning of the teeth,

Conclusion:

Qur study has established that incorporated extracts of
chewing sticks in dentrifice formulation can impart the desr-
able properties of chewing stick and may go a long way o
preventing oral and dental infections
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Table 1: The yield of chewing stick extracts obtalned from different solvents

Chewing Stick Wt of Powdered Plant (q) W1_of Extract () % Yel
Using 70% Alcohol (1)

Z. zanthoxyloldes (Za) 200 52.40 26.20

V. amygdalina (Va) 200 40.60 20.30

M. acuminata (Ma) 200 38.70 19.35
Using distilled water (2)

Z. zanthoxyloides (Za) 200 56.10 2B.05

V. amygdalina (Va) 200 42.30 21.15

M. acumipata (Ma) 200 44 15 22.08

Using Phosphate bufter {3)

2. zanthoxyloldes (Za) 200 54.40 2720

V. amygdalina (Va) 200 28.25 1413

M. acuminata (Ma) 200 28.30 1415

Table 2: The Antl-microbial activities of the individual chewing sticks extracts in different solvents against test

organisms.

Chewlng Stick Stapl. aureus Staph. __aibus Stre mutans Strept. __mitis
exiract MIC MBC MIC MBC MIC MBC MIC  MBC

(Sow/v) (%o Wiv) (% wiv) (9% wiv)
Zay 9.0 12.0 9.0 9.0 5.0 6.0 4.0 50
Zap 12.0 12.0 12.0 120 8.0 7.0 540 B0
Zas 12.0 12.0 12.0 12.0 6.0 7.0 5.0 7.0
Ma+ 18.0 21.0 12.0 150 01 1.0 40 5.0
Maz 21.0 21.0 15.0 180 2.0 20 5.0 6.0
Mag 21.0 21.0 18.0 21.0 2.0 4.0 5.0 6.0
Var 8.0 10.0 50 5.0 0.1 1.0 1.0 20
Vao 10.0 12.0 80 60 2.0 4.0 20 50
Vag 10.0 12.0 6.0 6.0 2.0 4.0 4.0 4.5
N.B {1} 70% alcohotl

(2) Distilled water
(3) Phosphate bufier pH (7.4)
Table 3: The Antl-microbial activities of the combined aqueous extracts against the test organisms
rge lism MIC of combine Proportion of individual MBC of Proportion of individual extracts
extracts extracts to combined MIC  combined extracts 1o combined MBC
(Yo WiV} (%o WiV} (% wiv) (Yo weiv)
Za Ma Va Za Ma Va

Staph. aureus 50 1.33 233 1.33 7.5 2.0 3.50 2.
Staph. albus 2.50 0.67 137 0.87 50 1.33 2.33 133
Strepl. mutans  0.25 0.07 0.12 0.07 0.25 a.07 012 s
Strept. mitis 0025 0.07 0.01 0.007 0.25 3.07 012 0.07
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