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Abstract:

Chili Paste and Black Bilimbi Sambal are Malaysian traditional foods. The purpose
of this preliminary study is to analyze the presence of bacteria in the randomly
selected local chilli paste and Black bilimbi sambal products. The samples were
taken through simple random sampling from small medium enterprises village
industry that manufactured the chili paste and black bilimbi spicy paste. The sample
were analyzed in ascertain the safe consumption of those food. The analysis was
done through the Viable Plate Count Method or also known as Total Plate Count
that was certified by the MARDI (Malaysian Agricultural Research and
Development Institute). The microbiology growth was determined by counting the
bacteria colony growth of the food sample and the unit is CFU/g. The laboratory
result of bacteria colonies for chili paste was <1.0 x101 CFU/g while the black
bilimbi sambal was 3x101 CFU/g. This result revealed that “chili giling” and black
bilimbi sambal are safe to consume. The results is under permitted level stated by
the Food and Drug Administration (FDA) which is 101 respectively.
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I. INTRODUCTION evaporation in a steam-jacketed Kkettle before

packaging in order to make the puree more

Chili paste also known as “chili giling” is a
popular, easy-to-use food that normally consumed
by people globally. However, there is a limited study
on the microbiological status of chili paste. Chili
either in the form of fresh or dried is widely used in
enhancing food properties due to their hotness and
pungent odour. In Malaysia, chili paste produced
from fresh or dried chili is a convenient, consumable
and easy-to-use food ingredient [1][2]. Production
and processing of chili paste involve blending the
chili together with filter water, salt, and organic acid
as a preservative. Sometimes, the puree undergone
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concentrated or to minimize the moisture content in
the puree [3].

Chili paste was widely consumed by Malaysian,
however few studies of its microbiological
contamination. The previous study done by [3]
revealed that the quality of chili paste in the market
was not standardized due to the different level of pH,
moisture content, and total soluble solids. Even
though dried chili is the main raw material and it is
less exposed to the bacteria growth because of its
dryness, food microbiological contamination might
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occur during processing or during manufacturing
that is before and after the finish product.

Black Bilimbi Sambal is a ready-to-eat food and
was announced as Pahang traditional food with the
name “Sambal Pahang” by Tengku Puan Pahang,
Tunku Azizah Aminah Maimunah Iskandariah on 11
November 2013 [4]. Nowadays, a market the
demand for Black Bilimbi Sambal was increasing
dynamically that the manufacturer or producer need
to take initiative seriously in maintaining its sources.
In line with that, there was a report that tree sorrel
planting campaign has been done tremendously in
Peninsular  Malaysia by Malaysia Federal
Agricultural Marketing Authority (FAMA) [5].

According to Komeng in [6] the ingredients in
preparing this sambal is bilimbi fruit, paddy chili,
anchovies, onions, garlic, oil, soy sauce, salt, and
sugar. Steps in preparing the food are as follows:
firstly, the bilimbi need to wash cleanly and boiled it
without water up to 3 hours until it turns black color,
then, chili, anchovies, and onions were chopped
together before fried them. Lastly, salt, sugar and
soy sauce were added and keep stir it until they were
well mix together. It has three taste, the taste is spicy,
sour and sweet that could make people addicted to it
[7]. Black Bilimbi Sambal is good in generating
appetite and delicious when eating together with rice.

Although this traditional food becomes more
popular nowadays, the lack of food safety of this
sample has been studied. Consequently, this study
aimed to analyze the ascertaining of safe
consumption of chili paste (chili Giling) and black
bilimbi sambal through food microbiological
analysis as the preliminary data.

Il. LITERATURE REVIEW
A. Food Microbiology and Food Safety

Microorganisms could growth in many types of
food because they are everywhere and could survive
in any environmental conditions. Food microbiology
can be defined as the study of microorganisms that
could spoil the food. Food microbiology is also a
subset of food safety which must focus more on the
most important factor determines the safeness of
food. Fewer concerns about food microbiology may
lead to the microbial foodborne illness. This
microbial foodborne illness comes from food
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intoxication and food infection which could give a
harmful effect to the human when eating the food [8,
9].

According to Industries in [10], food
microbiology could be measure by predicting the
growth of microorganism such as bacteria, mold, and
virus on food. These types of microorganisms could
grow in aerobic or microaerophilic condition. The
growth of microorganism could be detected by
identifying the characteristics of food that could help
the micro-living things growth on food, using
computer-based microbiological models and perform
the laboratory test. The most common method use is
laboratory analysis which inoculates the food with
certain concentration and observes the growth rate of
the bacteria. There are six factors that may lead to
the growth of the microorganism on food which are
nutrient requirements, acidity, time, temperature,
oxygen, and moisture [9].

B. Dried Chilli (Capsicum Spp.)

Chilli is the main spice vegetable under genus
Capsicum and member of family Solanaceae
normally crop cultivated in tropical and subtropical
regions in the world [11]. The combination of its
nutritional value, colour, flavour, and taste make
people around the world love consume this vegetable
[12]. According to [13] dried powder or fine flakes
of chili is mostly consumed by people. In order to
control market price due to an overflow of fresh chili
in the market, the preservation of chili through
drying chili was introduced [14]. The Sun drying
method is the most conventional used rather than hot
air and freezes dried to reduce moisture content in
fresh chili, but it depends on the sunlight,
temperature and air humidity received [15]. Thus,
the sensory profiles which are hotness and the
pungent odour of dried chili might vary from the
fresh chili.

The main biologically active compounds found in
the Capsicum spp. are flavonoids, phenols,
carotenoids, capsaicinoids and vitamins [16]. [1]
Mentioned that the component enhances the spicy
the flavour of chili is capsaicinoids with the main
compounds are capsaicin and dihydrocapsaicin.
Based on the study done by [17], capsaicinoids have
shown it was the agent for antimicrobials, anti-
inflammatories, and anticarcinogens. Pepper
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polyphenols and capsaicinoids (coumarin, caffeic
acid, naringin, kaempferol, rutin, quercetin,
capsaicin, and dihydrocapsaicin) were tested its
antimicrobial activity, a combination of kaempferol,
quercetin and caffeic acid shown great resistance
against bacteria [18].

C. Red/Green Chilli (Capsicum frustecens Linn)

Capsicum frustecens Linn is a red or green chili
pepper that normally consume by the human under
family Solanaceae. C. frustecens L. is known as
paddy chili or bird’s eye chili. Pugliese et al., in [19]
stated that chili pepper is broadly used as a colorant,
adding spicy taste and flavouring agent to food.
Based on the study done by Krzyzanowska,
Czubacka, & Oleszek in [20] chili contains
phytochemicals such as flavonoids, capsaicinoids,
and phenols that rich in antioxidant. Besides that,
(Otunola et al., in [21] added the information of its
chemicals continent by reporting that C. frustecens
have essential minerals such as zinc, iron,
magnesium, potassium, and phosphorus.

Study of antibacterial properties done by Bello,
Boboye, & Akinyosoye in [22] mentioned that C.
frustecens has antibacterial properties against
Salmonella typhi, Escherichia coli, Pseudomonas
aeruginosa, Serratia marcescens, Staphylococcus
aureus, Enterococcus aerogenes, and Proteus
vulgaris. Thus, C. frustecens may have potential as
an antimicrobial agent and maybe use as
preservative agents as well.

D. Tree Sorrel (Averrhoa bilimbi)

Averrhoa bilimbi is a native plant of the West
Malaysia and originated in Southeast Asia. Bilimbi,
cucumber tree, tree sorrel, and pickle tree are the
common names of A. bilimbi. In Malaysia, it is
called “Belimbing Buluh”, Belimbing Besi or
Belimbing Asam”. Moreover, based on [23] this tree
is categorized as an underutilized fruit, widely
cultivated in Malaysia and commonly consumed by
Malaysian. Based on the previous study done by [24],
there were 53 different components were identified
as the volatile constituents and [25] also reported
that A. bilimbi is rich with vitamin C and oxalic acid.
Therefore, the studies have shown that A. bilimbi is
in acidic value.
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In addition, bilimbi fruit also showed a positive
antibacterial activity against several Gram-positive
bacteria and Gram-negative bacteria such as
Staphylococcus aureus, Bacillus cereus and
Salmonella typhi [26]. In a recent study by [27],
antimicrobial properties of bilimbi fruit were varying
at maturity stages and early stage of maturity have
high antimicrobial activity against Gram-positive
(Staphylococcus aureus, Bacillus cereus), Gram-
negative (Pseudomonas aeruginosa, E. coli and
Salmonella spp.).

I11. METHODOLOGY

Two samples of Dried Chilli Paste and black
bilimbi sambal each were randomly collected from
SMEs. Each of the samples at 200 g in weight with
different expiry date were sampled. The procedure
from the Food and Drug Administration (FDA) of

Bacteriological Analytical Manual: Total Plate
Count was referred for determining the
microbiological status of samples. Firstly, five

decimals dilutions of the samples; 10-1, 10-2, 10-3,
10-4 and 10-5 were prepared. The dilutions were
diluted by using Butterfield’s phosphate-buffered
water as the solvent for the Dried Chilli Paste (solute)
and black bilimbi sambal. The step was carried out
by drawn out 1 mL suspension from homogenized
samples by using a sterile pipette. Then, all the
dilutions need to shake for 25 times within 7 seconds
for totally mix the sample with solvent. Petri dishes
filled with 12-15 mL plate count agar were prepared
as the site for bacteria growth. Then, 0.1 mL
homogenate aliquots from each dilution were
pipetted and spread on plate count agar.

The mixture of agar and water filled in the petri
dish has become the control for each series of
samples. The sterile bent glass rod was used during a
spreading process of the dilution on the agar.
Alternate rotation and back-and-forth motion of
plates on the flat level surface was applied in order
to mix the sample dilution and agar medium
thoroughly and evenly. Then, wrapped the petri dish
with plastic paraffin film and let the agar to solidify.
All the Petri dishes were incubated hours at 350C for
48 hours. Growth of the microorganism was
observed and counted with normal plates ranges
from 25 to 250 colonies. Colonies found a unit (CFU)
as the unit for bacteria growth colonies calculated
using the formula below:
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N = x°

[(Axnq)+(0.1xn35) X (d)]
Where:
N = Number of colonies per ml or g of product
>C  =Sum ofall colonies on all plates counted
nl = Number of plates in the first dilution
counted
n2 = Number of plates in the second dilution
d = Dilution from which the first counts were
obtained

IV. RESULT AND DISCUSSION

Table 1 shows the Total Plate Count of Dried
Chilli Paste from the selected premise. Both of the
samples have the same CFU reading which is less
than 1.0 x 10' CFU/g. Both of the samples were
good to consume and under maximum level
permitted by FDA which is 10° CFU/g for easy-to-
eat food category. CFU/g reflected the growth of
microorganism which influenced by several factors
such as present of preservative or antimicrobial
component and hygienic process during food
production.

The less reading value of the CFU/g reading was
due to its moisture content, acidic value, preservative
content and antimicrobial deposited in the chili.
Fresh or dried chili of chili paste should not less than
15% moisture content in order to comply with the
Malaysian Food Act 1983 and Food regulation 1985.
Based on the previous study, most of the chilli paste
have acidic pH range between 3.58 and 5.13 [3].
Moreover, the presence of the benzoic acid as the
permitted preservative have effect in lowering the
pH value below 5.0 [28]. In addition, the
antimicrobial agent naturally found in the chili and
hygiene practices throughout the production line
could help in lowering the colonies of bacteria [3].

Table 1: Result of Total Plate Count of “Cili Giling”

Sample Total Plate
Reference Description Count
Number (CFU/g)
M123/17 (E) Cili Giling (A) <1x10"
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M124/17 (E) Cili Giling (B) <1x10"

Source: MARDI test certificate 23/11/2017

There were 2 samples of the Black Bilimbi
Sambal that have been tested. Table 2 shows that
both of the samples were under acceptance level
permitted by FDA which were 1.5 x 10* and 4.5 x
10" respectively. The mean of the samples is 3.0 x
10" which still under acceptance level of FDA. The
permitted level for ready-to-eat food stated by FDA
is below than 107,

The data collected shown that Black Bilimbi
Sambal is safe to consume. As mentioned earlier in
the literature review, both of the main ingredients of
the samples bilimbi fruit and chili pepper has an
ability in inhibiting the growth of the bacteria.
Bilimbi fruit as the important ingredient rich in
oxalic acid which is 3 pH value is the best factor for
antimicrobial agent [27]. Plus, according to the
Zakaria in [26], the longer the boiling time of the
Bilimbi fruit during processing, will prolong the
shelf life of the Black Bilimbi Sambal.

Nevertheless, C. frustecens can inhibit the
growth of bacteria due to its bioactive compositions
such as tannins, saponins and flavonoids that were
capable in coagulating the wall proteins of bacteria
and inhibit the activity of an enzyme by disrupting
microbial membrane of microorganisms [29].

Table 2: Result of Total Plate Count of “Sambal
Belimbing Hitam”

Sample Description Total
Reference Plate
Number Count
(CFUI/g)
U1958/17 Al (Sambal 1.5x 10"
Belimbing Hitam)
U1961/17 A4 (Sambal 4.5 x 10*

Belimbing Hitam)

Source: MARDI test certificate 09/08/2017
V. CONCLUSION

As the preliminary study, the conclusion that can be
made is Chili paste and Black Bilimbi Sambal are
safe to consume due to its lower CFU/g. The
bacterial count via Total Plate Count Method
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presented a satisfactory range of microbiological
data according to the regulatory standard (FDA). As
a suggestion, in order to ensure the food quality and
safety data, the study of nutritional value and
microbiological study during production and finish
product should be done. Thus, the findings of this
study recommend that Chili paste and Black Bilimbi
Sambal should be studied regularly from many
samples to further improve its food microbiology in
order to get the food safety data before
commercializing globally.
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