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Background: Various herbal extracts are known to provide therapeutic benefits in the oral cavity when used
topically. One of these herbs is cardamom which is a dried fruit of the tall permanent herbaceous plant, have
its place in the family Zingiberaceae.

Objectives: Test the effect of green and black cardamom extracts on Lactobacilli
chlorhexidine gluconate 0.2% and de-ionized water.

Materials and methods: Dried fruits of green and black cardamom were extracted by using alcohol 70%
ethanol. Saliva was collected from seven volunteers. Agar well technique with different concentrations of
green and black cardamom extracts was used to test the sensitivities of Lactobacilli, as well the effects of
both cardamom extracts on viable counts of Lactobacilli.

Results: Lactobacilli were sensitive to different concentrations of green and black cardamom extracts
starting with (5%) to (40%) using agar well diffusion technique. Both types of cardamom extracts green and
black were effective in inhibition of Lactobacilli but still weaker than chlorhexidine gluconate 0.2%. Highly
significant reduction in the counts of bacteria were reported with cardamom extracts and chlorhexidine in
comparison to neutral control after two hrs..

Conclusions: Both types of cardamom (green and black) showed an effect on Lactobacilli but still less than

in comparison to

chlorhexidine.
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Introduction:

The oral cavity is vital and consider as an integral part of human
anatomy and its health is mostly related to the health of the rest
of the body (1,2). Dental caries and periodontal disease are the
most common oral disease affect oral cavity (3). Dental caries
is highly effected by the presence of acidogenic bacteria which
increase the formation of dental caries like Streptococcus mutans
(4). Although Mutans Streptococcus group are the main cause
of tooth decay, other variations of bacteria can progress dental
caries most commonly Lactobacilli (5), which contributes
to the progression of dental caries (6,7). From their name,
Lactobacilli produce lactic acid and energy, the fermentation
of sugars to lactate by homo-fermentative metabolism and their
tolerant to low pH values are the two most important caries
associated traits (8). Lactobacilli are rod-shaped, fermentative
and facultative anaerobic or microaerophilic organotrop,
Gram-positive bacteria of the genus Lactobacillus and family
Lactobacillaceae (9,10). Lactobacilli is usually benign, except
in the oral cavity where they have been associated with tooth
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decay. Lactic acid producing bacteria such as L. acidophilus,
are widely used in the food industry for the production
of yoghurt, cheese (11,12), as well as it is important in
the progression of caries which have been initiated by other
acid producing bacteria such as S.mutans (13,14).The optimal
intervention for oral disease is not universally affordable
because of high costs and limited resources, the use of
chemical agents and food additives such as antibiotics causes
many side effect like change the oxidation reduction potential
of saliva (15-17). Antimicrobial activity of herbs and spices
have been investigated as an alternative to antibiotic inorder to
tackle these dangers. Herbal medicines are increasingly used
as dietary supplements for treatment against different human
disorders with their safety and efficacy (18,19). Cardamom has
its special field of application, it’s a spice farmed in only a few
places in the world including Sri Lanka, China, Laos, Nepal,
Vietnam, India and Guatemala (20). The seeds of cardamom
plant contain a variety of important minerals such as calcium,
sulfur and phosphorus, they also contain volatile oil which
formed about 5% of the seed’s mass known with its medicinal
properties and thus makes cardamom so valuable (21). There
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are two types of cardamom: green (small) and black (large),
both have antimicrobial agents performing dental caries and
periodontal disease accompanying oral bacteria on Gram
positive and Gram negative bacteria (22-26).

Materials and Methods:

Stimulated salivary samples were collected from seven healthy
persons from Baghdad —University, College of Medicine
by chewing a piece of Arabic gum, after disappearance
of salivary foam, 0.1 ml of saliva is transferred to 0.9 ml
of sterile phosphate buffer saline (PBS) of pH 7.0-7.2 for
microbiological analysis. Ten-fold dilution were performed,
the inoculum was withdrawn from (10-3), 0.1 ml was taken and
spread in duplicate on the rogosa selective lactobacilli (RSL)
agar which is the selective media for Lactobacilli. The plates
were incubated aerobically for 48 hrs. at 37°C. the colonies
were determined according to morphological characteristic
and Gram stain (27).Agar well technique was applied to study
the antibacterial effects of different concentrations of alcoholic
green and black cardamom extracts (5%, 10%, 15%, 20%,
25%, 30%, 35%, 40%), compared with chlorhexidine 0.2%
as a control positive and de-ionized water as control negative
on MHA media. These experiments were conducted on seven
isolates of Lactobacilli. MHA used in this experiment which
were prepared and sterilized previously in sterile petri dish
plates. To several plates Lactobacilli inoculum was spread, left
at room temperature for 20 minutes. Several wells of equal
size and depth were prepared in each agar plate; each well was
filled with 0.1 ml of the test agent. Plates were left at room
temperature for one hour then incubated aerobically for 24 hrs.
at 370C. Zone of inhibitions which is clear zone of no growth
of the bacteria were measured across the diameter of each well
by using a ruler. The viability counts of Lactobacilli from broth
media, to which different concentrations of alcoholic extracts
of green and black cardamom, chlorhexidine glugonate
0.2% and de-ionized water were added have been estimated
in comparison to the control (broth and bacteria only). The
procedure was carried on four isolates of Lactobacilli, the
concentrations were 10%, 15%, 20%, 25%, 30%, 35%, 40%
of alcoholic cardamom extracts for both types. Using brain
heart infusion broth (BHI) which distributed in test tubes by
8.9 ml to each tube, 0.1 ml of the test agents was added to
each tube except the control which was broth and bacteria only
(28). From the control tube 0.1ml was transferred to 0.9 ml
of sterile normal saline. From dilution 107, 0.1 ml was taken
and spread on RSL agar plates, incubated aerobically at 37°C
for 48 hrs. the colony-forming unit per milliliter (CFU/ml)
was counted. This value was considered as the initial count
of bacteria. Study and control broth cultures were incubated

aerobically for two hours at 37°C. From each broth 0.1 ml was
transferred to 0.9 ml of sterile PBS (pH 7.0). From dilution and
103, 0.1 ml was taken and spread on RSL agar plates and were
incubated aerobically for 48 hrs. at 37°C. The colony-forming
unit per milliliter (CFU/ml) was counted.

Results:

Green and black cardamom extracts were prepared by a
method for alcoholic extract, with a dark greenish-brown
color for green cardamom and dark brownish black for black
cardamom, both were oily and viscous consistency (Figure-1
A and B). Lactobacilli colonies appeared as spindle, star like
shaped, circular, ovoid or heart like in appearance, white (or
slightly yellow) in color on the selective Rogosa agar plates
(Figure-2). Lactobacilli were grams positive, non- spore
forming rods catalase negative. In addition, Lactobacilli were
non-motile when examined their under microscope by direct
smear (Figure-3). In the sensitivities of Lactobacilli to different
concentrations of both types of cardamom, chlorhexidine and
deionized water in vitro, the diameter of inhibition zone was
found to be increased as the concentrations of both types of
cardamom extracts increased. De-ionized water showed no
zone of inhibition while chlorhexidine showed the highest
zones of inhibition compared to both cardamom extracts, as one
way ANOVA was performed among different concentrations,
chlorhexidine and D.W. (Table-1). Also a statistical analysis was
done between each same concentrations of both extracts, non-
significant difference was found between both types (Table-2).
The counts of Lactobacilli were tested with alcoholic extracts
of green and black cardamom, chlorhexidine, de-ionized water
and control (broth+LB) (Table-3). Paired t- test was used to
compare between initial count of bacteria and count of bacteria

after two hrs. Statistically, highly significant increase in number
of bacteria was recorded after two hrs. (Table-4). Finally, LSD
between agents in comparison with initial counts and counts
after two hrs.was done (Table-5).
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Table (2): Effect of the same concentrations of green and
black cardamom extracts on Lactobacilli inhibition zone.

Small large

Conc. srdbming  Goilmion t-test df P-value Description

Mean* SD+ Mean* SD+

5% 228 1.88 2.00 1.91 -0.28 12 0.78 NS

Figure (1): A. Small cardamom extract product. B. Large
cardamom extract product.

10% 3.85 1.57 337 0.83 -0.72 12 0.48 NS

15% 4.85 1.57 594 047 1.74 12 0.10 NS

20% 6.65 192 7.08 092 053 12 0.60 NS

25% 7.07 186 7.82 1.28 190 12 0.38 NS

30% 7.62 192 8.62 149 1.08 12 0.29 NS

35% 857 139 937 1.11 118 12 0.25 NS

40% 9.20 1.13 10.08 1.02 153 12 0.15 NS

Figure (2): Lactobacilli colonies on Rogosa Agar. * (mm)

Table (3): Effect of different concentrations of green and
black cardamom extracts, chlorhexidine and de-ionized
water on viable count of Lactobacilli X10- in vitro.

Agents Conc. No. *Mean +SD ANOVA
CHX 0.2% 4 6.00 3.46
Figure (3): Gram’s stain of Lactobacilli cells from pure 10% 4 193.75 42.69
culture (IOOOX magniﬁcation) 15% 4 164.25 51.37
Table(1): Lactobacilliinhibition zone to different concentrations 20% 4 145.00  44.53 F=36.35
by different agents (Agar well diffusion methods). =
y gents (Ag ) Small > co, 4 9950 3508 000
Agents Conc. No. *Mean =SD ANOVA test cardamom daf=8
CHX 0.2% 7 19.00 1.00 30% 4 72.50 18.64 HS
5% 7 228 188 35% 4 5150 1.00
10% 7 3.85 0.78
Small 15% 7 4.85 1.57 F=78.13 40% 4 40.00 9.12
20% 7 6.65 1.92 P=0.00 D.W. 4 296.25 4.787
cardamom 25% 7 7.05 1.86 df=9
30% 7 7.62 1.92 HS CHX 0.2° 4 6.00 3.46
35% 7 857 139 s
40% 7 9.20 1.13 10% 4 187.00 37.74
D.W. 7 0.00 0.00 15% 4 162.50 43.30
CHX 0.2% 7 19.00 1.00
0, ]
5%, 7 2.00 1.91 T 20% 4 140.00 57.59 Pl'):lggg
10% 7 3.37 0.83 cardamom  25% 4 121.25 66.63 df=.8
15% 7 5.94 0.47 F=154.09 o
HS
Large 20% 7 7.08 0.92 P=0.00 30% 4 88.75 44.22
cardamom 25% 7 7.82 1.28 df=9 35% 4 62.50 26.29
30% 7 8.62 1.49 HS 40% 4 43.75 17.01
35% 7 9.37 1.11 ° : :
40% 7 10.08 1.02 D.W. 4 296.25 4.78
D.W. 7 0.00 0.00 *(CFU/ml)
* (mm)
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Table (4): :Initial count of Lactobacilli and count of it after
two hrs. (X10%).

*Mean +SD Paired t-test
Initial count 96.25 4.78 t=-14.93
P=0.00
df=3
Count after 2 hrs.  223.75 20.56 HS

*(CFU/ml)

Table (5): LSD between agents in comparison with initial
counts and counts after two hrs..

Initial count Count after two hrs.
cones D:lli'\;[ ::I:Ice P-value Description Drl;'\;[ ::;ce P-value Description
10%  97.50 0.00 HS -30.00 0.13 NS
15%  68.00 0.00 HS -59.50 0.01 S
20%  48.75 0.01 S -78.75 0.00 HS
g 25% 3.25 0.87 NS -124.25  0.00 HS
% 30% -23.25 023 NS -151.25  0.00 HS
E 35% -44.75  0.03 S -172.25  0.00 HS
’ 40% -56.25  0.01 S -183.75  0.00 HS
CHX -90.25  0.00 HS -217.75  0.00 HS
D.W. 200.00 0.00 HS 72.50 0.00 HS
10%  91.25 0.00 HS -36.25 0.16 NS
15%  66.25 0.01 S -61.25 0.02 S
. 20%  43.75 0.09 NS -83.75 0.00 HS
% 25%  25.00 0.33 NS -102.50  0.00 HS
E 30%  -7.50 0.77 NS -135.00  0.00 HS
g" 35% -33.75  0.19 NS -161.25  0.00 HS
= 40% -57.50  0.03 S -185.00  0.00 HS
CHX -90.25  0.00 HS -217.75  0.00 HS
D.W. 200.00 0.00 HS 72.50 0.00 HS
*(CFU/ml)
Discussion:

Green and black cardamom with alcoholic extract of different
concentrations shown an effect on Lactobacilli by tested on
two experiments (sensitivity and viable count), the effect
increased as the concentration increased since the diameters
of zones of inhibition were increased as the concentration
of both cardamom types extract increased from 5% to 40%
but still lower than chlorhexidine 0.2%. This is true as it was
found a highly significant reduction in the viable counts of
Lactobacilli with increased concentrations from 10% to 40%.

This indicates that both cardamom extract has an effect on the
growth of this type of bacteria mainly involved in the process
of dental caries. All concentrations of cardamom extract
were shown lower inhibition zone than chlorhexidine. The
de-ionized water had zero effect on the bacteria appearing
by absence of inhibition zone and there was non- significant
difference in the counts of bacteria, this could be explained
by complete resistance of these bacteria for de-ionized water.
Chlorhexidine is more effective in reduction the count of
bacteria compared to cardamom extract. The present study
agrees with previous study concerning green cardamom
effect on L. acidophilus, which showed an effect on bacterial
inhibition zone, while disagrees with the same study with black
cardamom which showed no effect on L. acidophilus (29).
Both cardamom extracts were achieved the aims of inhibiting
the growth of bacteria by using their essential oil extract, as
the essential oil and oleoresin occupy large amount of their
structure which impart the quality (30,31). The mechanism
of antimicrobial action appear to be on cell membrane by
disrupting its structure causing cell leakage and cell death,
also by blocking the membrane synthesis and cause inhibition
of cellular respiration (32). Besides, they penetrate into the
cell membrane and exert their biological action because of
high volatility and lipophilicity of the essential oils (33). Also
the results showed non —significant differences between both
types of cardamom extracts on sensitivity and viable count of
bacteria. The results of black cardamom in the present study
and its low price compared with small cardamom and more
popularity in many countries in the world; give a great hope
to import and use black cardamom in our life as food additive
as well as in many medical and dental applications, not as a
substitution for green cardamom but as a unique spice used
in many spicy dish. Also there extractions were used as an
ingredient in many antibacterial material like mouth wash and
dentifrices.
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