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Microbiological quality of local variety sesame
grown in Chad

ABSTRACT

This study was carried out to assess the health quality of sesame seeds, a local variety,
grown in Chad with a view to contributing to their food and economic valorization. The seeds
come from experimental fields in two distinct zones: Kournari in the Sahel and Kélo in the
Sudanian zone. The health quality of sesame was assessed by microbiological analyses.
The results showed low contamination of the samples analyzed by total coliforms,
Escherichia coli and yeasts and molds. Analysis of the results showed a total absence of
yeasts and molds in the samples from Kournari . Salmonella was absent in all samples
analyzed. The health quality of these sesame products is therefore good and can be used
for physicochemical analyses. But the contamination of part of the samples confirms the
need for good hygiene and good agricultural production techniques. It is therefore necessary
to ensure compliance with good agricultural practices and good post-harvest treatment
practices for sesame.
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1. INTRODUCTION

Sesame ( Sesamum indicum L:) is a legume of the Pedaliaceae family . The plant grows on
relatively poor soils in climates generally unsuitable for other crops [1]. Its seeds are widely
used in human food as well“as in the food, pharmaceutical and cosmetic industries. Sesame
seeds contain 19-25% ‘protein, 5% ash, 57-63% fat [2]. They are also rich in phosphorus,
iron, magnesium, calcium and some potential nutraceutical compounds such as phenolic
compounds and tocopherols, with antioxidant activity which have a significant effect on
human health [3}..Sesame seed is classified among the main tropical oilseeds, capable of
constituting commercial 'sources of edible oils and proteins, after that of cotton and peanut.
The oil content'is around 35 to 60% depending on the varieties and growing conditions [4]. In
Chad, sesame cultivation is of great social, cultural and economic importance. According to
FAO ‘statistics, sesame production was estimated at 170,000 tonnes in 2015 [5]. Sesame
has seen renewed interest in recent years thanks to the recovery in world prices and
increasingly growing demand. Formerly cultivated for self-consumption, sesame has become
a cashycrop in Chad after cotton and peanuts [6]. The varieties cultivated are local or
improved varieties (S42, Pachequenosel, DLS1) with brown, black or white seeds with a
predominance of varieties with white seeds [7]. Sesame is considered a promising sector [8].
Its seed has nutritional importance, and therefore the characterization of its microbiological
guality is necessary to ensure the health safety of consumers. The objective of this study is
to evaluate the health quality of sesame seeds grown in Chad with a view to contributing to
their nutritional value.




2. MATERIAL AND METHODS

2.1 Study framework

The experiments were carried out in Kélo in the Sudanian zone and in Kournari in the
Sahelian zone, in Chad. The microbiological analyzes were carried out in the microbiology
laboratory of the Food Microbiological Analysis Department of the Food Quality Control
Center (CECOQDA) in N'Djamena, Chad.

2.2Plant material

The plant material consisted of the seeds of the local black-seeded sesame.variety (
Sesamum indicum L. ) from experimental sites.

2.3Collection of samples

The samples were produced in open fields in the natural sites of Kélo in the Sudanian zone
and Kournari in the Sahelian zone, in Chad.

A total of 60 sesame samples, or 30 samples per zone of sesame seeds, were taken at
maturity, numbered and sent to the CECOQDA laboratories formicrobiological analyses.

2.4Laboratory analyzes

The microbiological quality of these samples was assessed by determining the prevalence of
five putative pathogenic microorganisms: total coliforms, Escherichia coli, yeasts and molds
and Salmonella spp. All microorganisms were searched for and quantified according to the
ISO standard (Table 1). To assess:the:conformity of the sesame samples analyzed, a two-
class plan was used for all the<parameters sought. Samples of vegetables of unsatisfactory
or corrupted microbiological ‘quality were considered samples of non-compliant
microbiological quality.



Table 1. Microbiological tolerance criteria relating to sesame

Searched parameters  Methods Microbiological criteria in
CFU/g

Coliforms at 37°C NF I1SO 4832 (2006) <10°

Escherichia coli NF ISO 16649-2(2001) <102

Yeasts - Molds NF ISO 21527 1 and 2 (2008) <10*

Salmonella spp. NF ISO 6579 -1 (2017) Absence:in 259

2.5Statistical analyzes of data

The data collected on the various parameters observed and measured, were recorded and
processed using Excel 2016 software.

3. RESULTS AND DISCUSSION
3.1Contamination of sesame by Coliforms-at 37°C

The results of the search for coliforms at 37°C in‘local variety sesame with black seeds are
given in figure 1. 93.33% of the samples from the Kournari field are satisfied for 6.67% of the
samples are not satisfied. While in Kélo, 83.33% of samples are satisfied for 16.67% of
samples not satisfied.
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Fig. 1.Percentages of Coliforms present at 37°C in local variety sesame in Chad.

3.2Contamination of sesame by Escherichia coli



The enumeration of Escherichia coli in sesame is illustrated in Figure 2 and is as follows:
e 76.67 and 86.67% of the samples are satisfactory (flora < 10 2 CFU/qg);
e 23.33 and 13.33% of the samples are unsatisfactory (flora > 10 2 CFU/g).

Analysis of the figure shows that this presumed pathogenic germ is present in both (2)

zones. In the sesame samples from Kournari we discovered the most unsatisfactory
samples.

6,67%

6,67%

e

3,33%

3,33%

KOURNARI KELO

m Satisfied ™ no Satisfied

Y 4
3.3Contamination of sesame by yeast and mold

analysis of this figure shoyvs a total absence of yeasts and molds in the samples from
Kournari. At Kélo, 93.33% of%amples are satisfactory. On the other hand, 3.33% of samples

were contaminated by/ y yeasts and molds.
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Fig. 3.Percentages of yeast and moldin local variety sesame in Chad.



3.4Contamination of sesame by Salmonellaspp

Figure 4 gives the results of the salmonella count in sesame in the study areas. Generally
speaking, all samples from the study areas are satisfied (total absence of salmonella in 25
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Fig. 4.Salmonella sppdetection in local variety'sesame in-Chad.
3.5Discussion

The enumeration of total coliforms in'sesame reveals low contamination of the samples.
More than 80% of samples are satisfactory in the study areas. Faecal coliforms are germs
that testify to the hygienic quality of foed alongside coliforms at 30°C and sulfitoreducing
anaerobes [9]. Escherichia coli was detected in both study areas although at low
proportions. The presence_of Escherichia coli indicates contamination of fecal, human or
animal origin. A high lead of Escherichia coli promotes spoilage of the product and
constitutes a risk of the presence of pathogenic germs [10]. Salmonella is absent in both
sites. Salmonella contamination rates of 12.5%, 9.87% and 10.96% were obtained in
sesame seeds respectively in Germany by [11], in the United States [12] and in Burkina
Faso by [13]. A retrospective study of sesame seeds received for quality control from 2007
to 2017 in _a'laboratory in Ouagadougou gave a salmonella contamination rate of 26.46%
[14]. The results obtained in this study show that the non-compliances noted are due to non-
compliance.with good hygiene practices and good agricultural practices in a context of
higher:humidity levels, especially in Kélo. The workforce is the “weakest link” and the most
important [15; 16]. It is the major source of germs. The analysis of the results confirms the
need:for good hygiene practice and good agricultural production techniques throughout the
production phase. A poorly adapted hygiene policy will result in an increase in biological
contamination with the possibility of development of pathogenic microorganisms with a risk
of food poisoning [17,18, 19].

4. CONCLUSION

Microbiological analyzes showed low microbial contamination of local varieties of sesame
produced in Chad. The health quality of these sesame products is therefore good and can
be used for physicochemical analyses. But the contamination of part of the samples confirms
the need for good hygiene and good agricultural production techniques. It is therefore



necessary to ensure compliance with good agricultural practices and good post-harvest
treatment practices for sesame.

REFERENCES

1.

10.

11,

12.

Makinde F.M. and R. Akinoso. Nutrient composition and effect of processing
treatments on anti nutritional factors of Nigerian sesame (Sesamum indicum Linn)
cultivars. Int. Food Res. J. 2013, 20 (5) : 2293 - 2300.

Elleuch M., S. Besbes, O. Roiseux, C. Blecker and H. Attia. Quality characteristics of
sesame seeds and by-products. Food Chem. 2007, 103 (2 ) : 641 - 650

Hahm T. S., S. J. Park and Y. Martin. Effects of germination on: chemical
composition and functional properties of sesame ( Sesamum indicum L. ) seeds.
Biores. Technol. 2009, 100 (4 ) : 1643 - 1647.

Sene B., Fallou S., Diégane D., Mamadou S.S., Djibrik-T.;zAmadou K. and Maréme
N. Synthesis of knowledge and someresearchfindings on sesame
(Sesamumindicum L.) in Senegal. Int. J. Biol. Chem. Sci. 2018, 12 (3): 1469-1483.

FaoStat. Food and Agriculture Organization Statistics-of the United Nations. 2017,
Roma, Italy. http://faostat.fao.org/site/567/DesktopDef ault. Aspx. Page ID=567.

Arrivet T., Rollin A. Fertility in the Sudanese zone of Chad. Proposal for a research
and developmentworkusing direct seedingsystems in a plant cover. CIRAD, 2002,
141 p. French

LE Diambo B., Djondang. K. keasibilitystudy report on strengthening the sesame
value chain in Chad. 2015, 104 p:.Erench

. Abderamane M _A;. Situation of sesame production in the 12 provinces of Chad.
EuropeanUniversity Editions, 2020, 64p. French

Catsaras M, Grebot,D. Multiplication of salmonella in mincedmeat. Bull AcadVet
France, 1984;57: 501-2. French

Ogbonna O.l., Ahmed A.H., Waba H.S., Bello S.H. and Akinmusere O.O.
Bacteriological Quality of Fruits and Vegetables Sold in Maiduguri, and their effects
of some . antimicrobial agents on the bacterial load. Nig J. Exp. Appl. Biol. 2010,
11(1): 63- 68.

Brockmann SO, Piechotowski I, Kimmig P. Salmonella in sesame seed products.
Journal of Food Protection, 2004, 67(1): 178-180. DOI: https://doi.org/10.4315/0362-
028X-67.1.178.

Van Doren JM, Blodgett RJ, Pouillot R, Westerman A, Kleinmeier D, Ziobro GC, and
al. Prevalence, level and distribution of Salmonella in shipments of imported
capsicum and sesame seed spice offered for entry to the United States:
observations and modeling results. Food Microbiology, 2013, 36(2): 149-160. DOI:
https://doi.org/10.1016/j.fm.2013.05.003



13. Douamba Z., Ouarme M., Compaore S C, Somda N S, Kabore D,
Sawadogo/Lingani H and Simpore J. Prevalence of salmonella strains in
sesameseeds and theirderivedproducts in Burkina Faso. Int. J. Biol. Chem. Sci.
2022, 16(3): 1100-1112. DOI:https://dx.doi.org/10.4314/ijbcs.v16i3.16

14. Compaoré MKA, Yougbaré, VM, Dembélé R, Nikiema F, Kabré E, Barro, N.
Retrospective study of the contamination of exported sesame by Salmonella species
from 2007 to 2017 in Burkina Faso. African Journal of Agricultural Research, 2020,
16(8): 1141-1147. DOI: 10.5897/AJAR2020.14917.

15. Varzakas T.H. Application of 1SO22000, Failure Mode, and Effect Analysis (FMEA)
cause and effect diagrams and Pareto in conjunction with HACCP..and risk
assessment for processing of pastry products. Critical Reviews in Food Science, and
Nutrition, 2011, 51, 762—782.

16. Bassett J. and Mc Clure P. A risk assessment approach for fresh fruits. The Society
for Applied Microbiology, Journal of Applied Microbiology, 104 (2008) 925-943.

17. Barro N, Ouattara CAT, Nikiema P, Ouattara AS, [Traoré AS. Evaluation of the
microbiologicalquality of somestreetfoods in the city of Ouagadougou in Burkina Faso.
Santé, 2002; 12: 369-74.

18. Goussault B. Importance and role of microbiological control in collective catering. In: La
Restauration. Paris:Technical information fromveterinary services, 1983. French

19. Rosset R., Lebert F. and Bouvier N. Microbiologicalanalysisinterpretation of results. In:
La Restauration. Paris:Technical information of veterinary services, 1983. French



