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Aflatoxin contamination is a challenge facing food secu-
rity, health, and trade in Tanzania and other parts of the
world. This contamination affects maize, groundnuts, and
other crops and animal products. Once contamination occurs,
the contaminated crops and animal products become toxic
causing illness or death to humans and animals who con-
sume them. Lack of awareness and knowledge of the con-
tamination is seen to be one of the reasons for its contin-
ued occurrence. Various awareness-creation and knowledge-
sharing techniques have been used but the situation is still
not appealing. For this case, the use of a Natural Language
Processing (NLP) chatbot in sharing aflatoxin knowledge is
proposed. This is because NLP chatbots have been success-
ful in knowledge sharing in various contexts. This data arti-
cle presents a Swahili text-based aflatoxin knowledge ques-
tions and answers dataset. Data were collected through 7
focus group discussion (FGD) sessions conducted in Arusha,
Dodoma, Mtwara, Tabora, Morogoro, and Iringa regions in
Tanzania. Respondents for the study were farmers, traders,
and consumers of maize and groundnuts. The collected data
were processed and analyzed using R qualitative data anal-
ysis tool. This allowed the identification of 6 themes with
respective questions under each theme. The questions were
shared with experts through 9 interview sessions and the ex-
perts gave answers to the questions. The set of questions and
answers were then translated into Swahili language using
google translate and manual verification. Finally, an aflatoxin
knowledge dataset containing 221 paired questions and an-
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swers organized into 6 knowledge areas Swahili dataset was
developed. With this dataset, an NLP-based chatbot that uses
Swahili language can be developed. This will be beneficial to
farmers, traders, consumers, researchers, and policymakers.
They can use it to learn more about aflatoxin and be able
to make informed decisions. Moreover, the dataset can be
adopted and modified to create NLP chatbots that can share
aflatoxin knowledge in other languages apart from Swabhili.
The dataset also contributes to the availability of Swahili lan-
guage datasets.
© 2025 The Author(s). Published by Elsevier Inc.
This is an open access article under the CC BY-NC license
(http://creativecommons.org/licenses/by-nc/4.0/)

Specifications Table

Subject
Specific subject area

Type of data
Data collection

Data source location

Data accessibility

Related research article

Artificial Intelligence

Swahili questions and answers dataset for aflatoxin knowledge for the maize and
groundnut value chain to be used in developing a Natural Language Processing-based
chatbot

Text

Data were collected through 7 focused group discussion sessions conducted in 6
regions of Tanzania. The respondents were randomly selected from a list of farmers,
traders, and consumers provided by community leaders. Data from the FGD were
transcribed, translated, coded, and analyzed into themes. This provided a list of
aflatoxin questions answered through 9 interview sessions with experts and
researchers. The questions and answers were combined and translated into the Swahili
language, creating a Swahili aflatoxin knowledge dataset [1].

The questions were collected through FGD sessions conducted in 6 regions in Tanzania.
The regions are Arusha, Dodoma, Tabora, Mtwara, Iringa and Morogoro. The regions
were selected based on their popularity in Maize and Groundnut farming.
Furthermore, the selected regions were randomly selected from the 7 agriculture zones
in Tanzania [2] and purposive sampling was used to select specific data collection sites
from the regions. Furthermore, answers to the questions were collected from experts
from the International Institute of Tropical Agriculture (IITA), the Tanzania Bureau of
Standards (TBS), the Economic and Social Research Foundation (ESRF), the Tanzania
Initiative for Preventing Aflatoxin Contamination (TANIPAC), and the Nelson Mandela
African Institution of Science and Technology (NM-AIST)

Repository name: Mendeley Data

Data identification number: DOI:10.17632/zhpxzpnijfs.1

Direct URL to data: https://data.mendeley.com/datasets/zhpxzpnjfs/1

P. Chogo, N. Kassim, E. Mkoba, Identification of Aflatoxin Knowledge Areas for
Developing Natural Language Processing Chatbot Datasets. 2023 First International
Conference on the Advancements of Artificial Intelligence in African Context (AAIAC).
IEEE Xplore (2024), https://doi.org/10.1109/AAIAC60008.2023.10465309

1. Value of the Data

Domain-specific data: The developed dataset provides an accurate aflatoxin knowledge ques-

tions and answers dataset useful for creating a domain-specific chatbot using Natural Lan-

guage Processing.

Improving agricultural practices: The dataset can help raise aflatoxin contamination aware-

ness by creating advisory tools for best agricultural practices for preventing aflatoxin con-
tamination to be integrated into other agriculture platforms.

Unique dataset: To the best of our knowledge this is the only dataset specifically for aflatoxin

contamination questions and answers.
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» Resource for low-resource language: The dataset is useful for training chatbot models in
Swahili language. Currently, the availability of Swahili language datasets is limited.

- Dataset adaptability: The dataset can be adopted and modified to create NLP chatbots that
can share aflatoxin knowledge in other languages apart from Swahili and English. The dataset
can also be used in Swahili translation models related to aflatoxin.

« Benefit to researchers: The dataset will be beneficial to researchers in low-resource languages
such as Swahili.

2. Background

Aflatoxin contamination of maize, groundnuts, and other crops has had significant effects on
public health, trade, and food security [3]. This dataset provides aflatoxin knowledge in the form
of questions and answers. Preparations of the dataset adopted methodologies used in prepar-
ing other chatbot datasets in general agriculture. Whereby, stakeholders are involved to ensure
relevant questions are obtained from the users and accurate responses are gathered from ex-
perts [4,5]. Primary data collection must be conducted with domain-specific datasets such as the
aflatoxin knowledge dataset [6]. With its uniqueness, this dataset contributes to the availability
of domain-specific datasets which are usually limited [7]. Furthermore, the dataset contributes
to the availability of Swabhili language datasets as the Swahili language is one of the African
languages that are disadvantaged and classified as a low-resource language because of inade-
quate data for NLP [8,9]. For this case, a multilingual (Swahili and English) NLP-based chatbot
for aflatoxin knowledge will be developed using this dataset. This will enable farmers, traders,
consumers, policymakers, and researchers to learn about it and adopt best practices that will
enhance contamination reduction hence minimizing the associated risks.

3. Data Description

The published dataset provides questions and answers on aflatoxin contamination. This
dataset was published in an open access repository on the 11th July, 2024 [10]. A total of 9 files
were stored in the Mendeley data repository, these files included the dataset files and other re-
lated documents stored in a folder named AflaQnASD and other sub folders named Datasets and
other documents as seen on Fig 1. Data files are stored in .xlsx format while research clearance
letter, consent forms, FGD and interview guides are stored in PDF format. Furthermore, the first
dataset file AflaQnAD-Swahili.xIsx contains 221 aflatoxin contamination-related paired questions
and answers in the Swahili language. These questions and answers are classified into knowl-
edge areas as shown in Table 1. The dataset is organized in four columns titled Sno, knowledge
area, questions and answers as shown in Figs. 2 & 3. On the other hand, the second data file
AflaQnAD-English.xIsx contains a translated set of the same questions and answers in English
language.

Table 1
Number of questions on knowledge areas.
Sno Knowledge areas QnA Pairs
1 Meaning of aflatoxin 59
2 Effects of aflatoxin 33
3 Management of contaminated crops 5
4 Laws and regulations 10
5 Prevention 58
6 Awareness of aflatoxin 56
7 Total pairs 221
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Fig. 1. Files and folders.
A B C D
1 Sno |Knowledge Area  |Question Answer
Fungus is a fog that grows on crops and even
other places. Fungal growths appear green,
2 1|Meaning of Aflatoxin |What is fungus? orange or yellow
The presence of fungi depends on the
What do you think determines climate of the place, therefore, different
3 2|Meaning of Aflatoxin [the presence of fungus? areas may have different types of fungi
Aflatoxins are toxins produced by fungi
when they grow on food crops. The word
aflatoxin is derived from the combination of!
4 3|Meaning of Aflatoxin |What is aflatoxin? two words, namely "poison" and "fungus".
There are various types of fungi that can
attack crops, but the ones most involved in
How many types of fungi causing |Producing  aflatoxin  are  Aspergillus,
5 4|Meaning of Aflatoxin |aflatoxin are there? Penicillium and Fusarium.
There are different types of aflatoxin.
However, the types of toxins produced in
large quantities in food crops and proven
through scientific studies to have serious
health effects are Aflatoxin, Fumonisin T-
2/HT-2 toxins, Deoxynivelenol (DON) or
Do all types of aflatoxin cause vomitoxin, Ochratoxin A (OTA), Ergot toxins
6 5|Meaning of Aflatoxin |harm? and Zearalenone
Sheet4 ®

Fig. 2. Sample English dataset rows and columns.
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A B (o D
1 Namba|Eneo la maarifa Maswali Majibu
kwamba kuvu ni ukungu unaoota kwenye mazao
Maana ya na hata sehemu nyinginezo. Uoto wa kuvu
2 1/Sumukuvu Nini maana ya Kuvu? huonekana kwa rangi ya kijani, chungwa au njano.
Uwepo wa kuvu hutegemea hali ya hewa ya
Maana ya Uwepo wa kuvu mahali husika, hivyo, maeneo tofauti huweza
3 2|Sumukuvu hutegemeana na nini?  |kuwa na aina tofauti za kuvu.

sumukuvu ni sumu zinazozalishwa na kuvu
wanapoota kwenye mazao ya chakula. Neno
sumukuvu limetokana na muunganiko wa maneno

Maana ya
4 3|Sumukuvu Sumukuvu ni nini? mawili, yaani “sumu” na “kuvu”.
kuna aina mbalimbali za kuvu wanaoweza
kushambulia mazao lakini wanaohusika zaidi
katika kuzalisha sumukuvu kwenye mazao ya
Maana ya chakula ni jamii ya Aspergillus, Penicillium na
5 4|Sumukuvu Kuna aina ngapi za kuvu? |Fusarium.
zipo aina mbalimbali za sumukuvu. Hata hivyo,
aina za sumukuvu zinazozalishwa kwa wingi katika
mazao ya chakula na zilizothibitishwa kupitia tafiti
za kisayansi kuwa na madhara makubwa kiafya ni
Aflatoxin, Fumonisin T-2/HT-2 toxins,
Maanaya Je aina zote za sumukuvu |Deoxynivelenol (DON) au vomitoxin, Ochratoxin A
6 5[Sumukuvu husababisha madhara? |(OTA), Ergot toxins na Zearalenone.
Sheet4 ®

Fig. 3. Sample Swahili dataset rows and columns.

4. Experimental Design, Materials and Methods
4.1. Literature Search

The researcher started with a thorough literature review of 127 publications on aflatoxin con-
tamination knowledge. The selection of the used publication was based on the inclusion criteria
including publications available in full text, publications in English, and publications from 2017
to 2022. These publications came from the Science Direct database, Research 4 Life databases,
Google Scholar, Education Resources Information Centre (ERIC), and the PubMed database. The
thorough literature review enabled the identification of the data collection areas, population,
data collection method, and data analysis method [11,12].

4.2. Data Collection Process

4.2.1. Regions Involved

Data were collected from the Arusha, Dodoma, Iringa, Morogoro, Tabora, and Mtwara regions,
each representing one agriculture zone from the seven zones in Tanzania [2]. Furthermore, the
selected areas had maize and/or groundnut farming since they were the main crops focused on
the data collection. These regions are shown in Fig. 4. Purposive sampling was used to select
specific data collection areas in the regions.

4.2.2. Population and Sampling
The population included maize and groundnut farmers, traders, and consumers from Arusha,
Dodoma, Iringa, Morogoro, Tabora, and Mtwara regions. Out of these 70 were randomly selected
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Fig. 4. Map of study areas.

to be included in the data collection process as respondents. The selection was based on the
list of farmers, traders, and consumers provided by the community leaders from specific data
collection areas in the regions.

4.2.3. Research Clearance

Research clearance was obtained from the Tanzanian President’s Office - Regional Adminis-
tration and Local Government Ministry. This enabled easy access to the study site with assis-
tance from community leaders.

4.3. Data Collection Process

Focus group discussion (FDG) was the data collection method used. This was selected to al-
low an easy understanding of the phenomena through the interaction with the respondents.
During its implementation, 70 selected respondents were contacted to be invited to the FGD
sessions. Not all showed up, but all the sessions had between 3 to 10 respondents, making up
60 respondents [1]. The 7 FGD sessions were conducted with the researchers at the selected
data collection sites using the simple pre-developed and tested FGD guide. The guide and the
execution of the session were developed and conducted following FGD guide standards as stated
in [13]. This included introductions to the data collection team, an explanation of the data col-
lection process, and an explanation and signing of the consent form. Some of the sessions are
as seen in Fig. 5.
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Fig. 5. Focus group discussion and interview sessions.

The conversation was recorded through note-taking and audio recording by the research as-
sistants. The language used was Swahili language to enable participants to understand and in-
teract as the majority were not conversant with the English language.

4.4. Data Processing and Analysis

The Swahili data collected was transcribed using a summary transcription style that focuses
on key points. Then the transcribed data were translated into the English language using Google
Translate and then manual verification was done. The translated data were then coded by as-
signing labels to significant portions of text. Then thematic data analysis was done using the R
Qualitative Data Analysis (RQDA) tool. From the analysis, six themes and sub-themes were iden-
tified. These were (1) Meaning of Aflatoxin (2) Effects of Aflatoxin (3) the Management of Con-
taminated crops (4) Laws and Regulations (5) Prevention and (6) Aflatoxin awareness creation
[1]. All questions collected through the FGD sessions were organized into the identified themes.
This brought the data collection process to the next stage as the questions needed answers.

4.5. Response to the Questions

An interview guide was developed and all the collected questions were given to 9 experts
and researchers to give responses. These experts were from identified organizations dealing with
aflatoxin and aflatoxin contamination issues. The organizations were the International Institute
of Tropical Agriculture (IITA), the Tanzania Bureau of Standards (TBS), the Economic and So-
cial Research Foundation (ESRF), the Tanzania Initiative for Preventing Aflatoxin Contamination
(TANIPAC), and the Nelson Mandela African Institution of Science and Technology (NM-AIST) [1].
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FGD (Data collected in
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- Data collection tools - Traders Tabora -Data converted to English
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Respondents from
Organisations

- AflaQnAD-Swahili.xIsx
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NM-AIST, TANIPAC

Fig. 6. Data collection flow diagram.

4.6. Dataset Development

Responses from all 9 interviewed experts were collected and recorded together. Then they
were manually analyzed by comparing all answers to the same question, removing duplicates,
and maintaining uniqueness from specific responses. This resulted in an English aflatoxin knowl-
edge dataset of 221 paired questions and answers the number of pairs being similar to other
available datasets [14]. This dataset was then translated to Swahili language using Google Trans-
late and then manual verification was done to ensure that the semantic composition remained
the same. Fig. 6 shows the data collection flow diagram.

Limitations

The dataset provided contains aflatoxin contamination knowledge limited to maize and
groundnuts. The data was collected from a sample representing only 6 regions in Tanzania. The
presented dataset is also limited in size. Future datasets can expand the contents to cover all
crops affected by aflatoxin but also the sample size could be increased.

Ethics Statement

Participants consented by signing the consent form provided to them. Ethical clearance cer-
tificate with number KNCHREC00024/01/2024 was granted by KNCHREC and Research clearance
was provided by the Tanzanian President’s Office - Regional Administration and Local Govern-
ment ministry.

Data Availability

Aflatoxin Question and Answer Swahili Dataset (AflaQnASD) (Original data) (Mendeley Data)
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