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Abstract

The host's health may benefit from the probiotic microorganisms found in many
products available on the market. In addition to food, these products include dietary
supplements, food for special medical purposes, medicines, cosmetics, and medical
devices. These products have anywhere from one to a dozen strains of bacteria from
the same or different species, and sometimes they also have strains of fungi. Since
the health benefits of probiotics depend on the strain, the number of cells in a dose,
and the absence of pathogenic microorganisms, it is crucial to regulate the quality of
probiotics. Depending on how a product is classified, how it looks, and how many
microorganisms it has, it is very important to count and identify the microorganisms
correctly. We investigated nine probiotic products in this study: five commercially
available probiotic supplements and four probiotic drinks. The majority of
commercial products did not contain all of the labeled lactic acid bacteria, nor did
they contain any possibly harmful microorganisms. To ensure that consumers in
Bangladesh obtain good products, probiotic-containing product rules and regulations
should be developed. Furthermore, it should be the duty of probiotics-containing
product manufacturers to provide consumers with information that is accurate,

reliable, and compliant with legal and scientific requirements.
Introduction

Functional foods are enriched foods that, when consistently consumed in sufficient
quantities as part of a varied diet, have health benefits beyond providing essential
nutrients (such as vitamins and minerals) (1). Because they offer health benefits
beyond those of fundamental nutritional requirements, probiotics can be thought of
as functional components (2). Elie Metchnikoff, who won the Nobel Prize, came up
with the idea of probiotics around 1900. He discovered that consuming yogurt or
fermented milk with live bacteria helped health in different ways (3). In 2013,
probiotics were worth $36 billion on the world market (4). In 2001, the Food and
Agriculture Organization (FAO) of the United Nations and the World Health Organi-
zation (WHO) stated “ probiotics are live bacteria that help the health of the host
when given in the right amounts” (5). The definition of probiotics is correct when
probiotic products are recommended as part of the diet for certain medical conditions
like pouchitis, ulcerative colitis, hepatic encephalopathy, and so on [(4)(6)(7)].
Probiotics are being sold to a lot of people as a way to improve or maintain health.

They are also being used to treat a wide range of health problems. Bacteria that are
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said to be probiotics can now be found in many foods, like yogurt and juice, as well as in capsules, drops,
and powders. There may be (or be said to be) a lot of different kinds of bacteria in these dietary supple-
ments (8). Probiotic bacteria originate in a variety of genera and species, and they have been examined

for a diverse range of health and adverse outcomes (9).

To make sure that a commercial product has the positive health effects that are said to come from it for
people with serious diseases, it should have the right information on the label about the number of living

bacteria and the number of dead bacteria (8).

Most probiotic microorganisms came from fermented milk products and vegetables that people have
been eating for hundreds of years (10). More and more people are taking them as capsules or pills as
dietary supplements (11). With this change from traditional fermented foods to dietary supplements in
capsules, the average number of live bacteria from food intake has gone up by a thousand times, from 10°
# live bacteria per gram of fermented food (12) to 10'*'*per single dose of a food supplement (13).
There is no agreement on what a good daily dose is, but some countries say that a minimum of 10°
colony-forming units per dose is the minimum amount of live microorganisms (8). Even higher daily
doses of live microorganisms are not dangerous in tests (14). No matter how much is in a probiotic, they
must be made and put together in a way that allows enough microorganisms to live through the entire
shelf life (15),(16). One of the most fundamental eligibility criteria for successful and new probiotics is
antibacterial activity (17). Many different gut infections in humans are documented to be inhibited by
probiotics like Lactobacillus and Bifidobacterium. Lactobacilli isolated from dairy products have the

potential to kill pathogens such as E. coli, Salmonella typhi, Staphylococcus aureus, E. faecalis (18).

Since the probiotic market is expanding day by day, the production and distribution of probiotics need to
be rigorously regulated and observed. The presence of pathogenic organisms and proper labeling should
be scrutinized in probiotics. (19), (20). But the matter of sorrow is the identity and number of viable

strains collected did not always match the information on the label.

Light of as stated previously, the goals of this study were to complete a market and product evaluation of
probiotic dietary supplements and probiotic drinks. This entailed determining the range of items on the

market and evaluating the assertions made on labeling.
Materials and Methods

Identification of Probiotics

Sample collection

In this study, five probiotic dietary supplements (Capsule, and suspension) and four probiotic drinks
were chosen for evaluation from August 2022 to October 2022. Probiotics (drinks, supplements) from
renowned brands were collected after scrutinizing supermarkets, health food stores, the internet, and

published information, including scientific publications, advertisements, etc.
Evaluation of Probiotic products

Labeling, storage, and health-related guidelines were evaluated according to International Probiotics
Association (IPA) (21). To assess whether or not it conformed to the regulations, the wording/content of

each claim was compared to the prescribed wording/content claim as proposed by IPA.
Lactobacillus Assessment

Among the five probiotic dietary supplements, four were capsules and one was powder for suspension.
All of the probiotic supplements were suspended in peptone water. In the case of probiotic drinks, resus-

pension was not necessary. Following repeated dilution, adequately diluted solutions were spread over
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De Man Rogosa Sharp (MRS) agar (22). All plates from each dilution were incubated at 37°C for 48

hours and then colonies were counted.
Antimicrobial Assessment

All samples were tested to assess their ability to inhibit the growth of pathogenic organisms. For that
purpose, four pathogenic strains were used named Staphylococcus aureus, Escherichia coli, Klebsiella
spp. and, Salmonella spp. The probiotic samples were enriched into MRS broth for 18 hours at 37°C
(23), and the pathogenic organisms were enriched in peptone water. After that 100l of the organisms
containing broth was lawned in Mueller Hinton Agar (MHA). The enriched samples were applied on the
MHA plate containing organisms through the disc diffusion method (24) and the plates were examined

for the zone of inhibition. It demonstrates the viability and the degree of inhibitory activity.
Detection of Gram-Negative Pathogenic Organisms and Fungus

To detect the presence of gram-negative pathogenic organisms and fungus 100ul of the enriched probi-
otic samples were spread into MacConkey Agar and Sabouraud Dextrose Agar (SDA) plates. After that,
the culture plates were incubated at 37°C for 24 hours and 25°C for 5 to 7 days respectively.

Results and Discussions

Five probiotic supplements (Capsule, and suspension) and four probiotic drinks used in the study were
evaluated in terms of different parameters. There were certain differences in the labeling of the probiotic
supplements (Capsule, and suspension) and drinks. According to International Probiotics Association

(IPA), packaging-related guidelines for probiotics are-

i.Colony Forming Units (CFUs) are the appropriate unit of measurement for the quantitative

amount(s) of probiotics in a product

ii.Each of the product's microorganisms should have its genus, species, and strain listed on the label (21).

Table 1. Assessment of probiotic labeling guidelines

) o ) Cell number stated in the Cell number
Sample Name Genus, species, and strain in the labeling i ) )
labeling (CFU/ml) identified
Lactobacillus acidophilus, Lactobacillus paracasei,
Supplement-1 Bifidobacterium lactis (BI-04), Bifidobacterium 4x 10° 2.5x10°
lactis (BI-07)
Supplement-2 | 14ct0bacillus acidophilus, Lactobacillus bulgari- 0 ;
4x 10 3.5x10
cus, Bifidobacterium bifidum
Supplement-3 | 1 4cs0bacillus acidophilus, Lactobacillus bulgari- 0 .
4% 10 2.40x10
cus, Bifidobacterium bifidum
Supplement-4 | 7, c40bacillus acidophilus, Lactobacillus bulgari- 0 s
4% 10 3.36x10
cus, Bifidobacterium bifidum
Supplement-5 Not mentioned Not mentioned 3.96x107
Drink-1 Lactobacillus casei 6.5% 10° 6.54x10°
Drink-2 Not mentioned Not mentioned 2.80x10°
Drink-3 Not mentioned Not mentioned 3.08x10*
Drink-4 Not mentioned Not mentioned 2.86x 10*

©2023 Fatema Akter, et al. This is an open access article distributed under the terms of the

Creative Commons Attribution License, which permits unrestricted use, distribution, and build

Vol 7 Issue 4 Pg.no. 29

upon your work non-commerecially.



http://www.openaccesspub.org/

D
International Journal of Nutrition (j )penBccess Pub

In the case of five probiotic supplements, four were labeled with their respective Lactobacillus strain and
colony as per IPA guidelines. However, supplement 5 didn’t follow any of it. Probiotic bacteria need to
be alive and present in large quantities to provide health benefits; this concentration is typically 10°~10’
cfu/g of the product (25). In the stated labeling they claimed that the probiotic supplements contained
4x10°billion colonies of different strains of Lactobacillus. But the research showed that supplements
contain fewer colonies than 4x10° which were stated in the labeling. In the case of probiotic drinks, drink
1 was a better probiotic than others although its antimicrobial activity against E. coli was not satisfactory.
Here, the Lactobacillus strain was specifically labeled and the viable cell number mentioned in the
labeling was 6.54 x 10°billion. But probiotic drinks 2, 3, and 4 were not labeled with respective strains

and colony numbers. The colony number was less than 4x10° billion as shown in table 1 above.

Figure 1. Representative Lactobacillus colony of Supplement 1 and Drink 1 in MRS Agar
Media |

The majority of common infections can usually be treated with antibiotics, although pathogen resistance
is becoming more and more prevalent. To prevent the spread of antibiotic resistance and carry
non-transferable antibiotic resistance, probiotics have been carefully chosen. Probiotics and antibiotic use
together have been shown to lessen the frequency, severity, and/or duration of antibiotic-associated
diarrhea (26). The antagonistic activity of a probiotic is necessary to determine the efficiency of the
probiotic product against pathogenic microorganisms. In the study of Rahimpour Hesari et al., food-born
lactobacilli have antagonistic effects on E. coli O157:H7 (27). Zhao et al., demonstrated that in animals
that spread E. coli O157:H7, probiotic bacteria can reduce the amount of the pathogen (28).

Figure 2. Antagonistic activity of Supplement 1 and drink 1
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Here, in supplement 1 vancomycin didn’t create a zone but probiotic supplement 1 showed antagonistic
activity against E. coli by creating a zone. However, vancomycin showed antagonistic activity against S.
aureus by creating a zone but probiotic drink 1 didn’t show any antibacterial activity. Though the
antibacterial activity of probiotic strains is a crucial criterion while assessing probiotics, in this study
probiotic supplements and drinks didn’t show satisfactory antagonistic activity. However, the zone

created by those organisms for probiotic drinks is between 0-7 mm which is low as shown in table 2

below.

Table 2. Antagonistic activity of probiotics supplements and drinks against common pathogenic microorganisms

Sample Name
Test organisms
with the zone of Sup- Sup- Sup-
. Supple- Supple- . . . .
diameter (mm) pleme pleme plemen Drink 1 Drink 2 Drink 3 Drink 4
ment 4 ment 5
nt 1 nt 2 t3

S. aureus 2-7 7-10 8-12 7-10 12-16 1-4 2-7 - -
E. coli 5-7 10-12 8-10 9-12 12-16 - 2-7 - 1-5
Salmonella spp - 5-8 5-6 - 8-16 1-5 5-10 - 1-5
Klebsiella spp 12-16 9-12 12-14 8-10 14-16 2-7 2-7 1-5 1-5

e Here, (-) describes no zone

OPEN 8ACCESS

Safety is closely related to the characteristics of the particular microbe being utilized because many
different types of bacteria are employed as probiotics (29). According to the FDA and WHO safety
assessment of probiotics is necessary. That is why probiotic supplements and drinks were applied in

MacConkey Agar (Mac) media but no pathogenic organisms were found. It was also applied in the
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Figure 3. Probiotic supplements 1 in MacConkey (Mac) and Sabouraud Dextrose Agar
(SDA) medium.
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Sabouraud Dextrose Agar (SDA) medium for identifying the presence of fungus. No presence of fungi

was also found.

Conclusion

The market for probiotic products is expanding. There is a lot of information in the literature about the
wrong number of probiotic bacteria, the extremely high level of contamination in the tested goods, and
the lack of adequate labeling of the strains included in the composition of the preparation. Methods for
verifying the contents of probiotic goods, including the proper preparation of the sample and the

selection of an acceptable method for counting and identifying bacteria, are unquestionably important.

According to the findings of our study, almost none of the tested probiotic products were of satisfactory
quality. There were discrepancies between the information provided on the labels and the strain
composition of the products. One of the most common issues was the lower number of total viable

counts in the products. Even though no undesirable pathogenic microorganisms were found.

The different survival times of microorganisms in the product also affect the identification of the strains
declared by the manufacturer, which, during the shelf life of the product, are frequently present in very
small numbers that are insufficient to provide any health benefits to the host, which is the fundamental

function of probiotics.

In addition, probiotics contamination may contain harmful bacteria, suggesting that items containing live
microorganisms, whether they are pharmaceuticals, nutritional supplements, foods, or cosmetics, may

not be safe and should be subject to stringent quality control.

Taking into consideration the findings of studies on the poor survival of microorganisms in products,
they should also be put through stability tests, similar to those used for pharmaceuticals, to eliminate low
-quality formulations. Manufacturers should offer detailed information on the strains present in a particu-
lar product on the product packaging or in informational materials. Not only should the genus or species

name be provided, but also the strain designation, as the features of probiotics, are strain-dependent.
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