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ABSTRACT 
Aims: To determine the concentration of acrylamide (AA) in selected foods vended in informal settlements of Nairobi City County
Study design: Analytical cross-sectional 
Place and Duration of Study: Kibera Informal settlements, Nairobi City County, Kenya, May 2021.
Methodology: Sample: A total of 162 food samples were collected. They included potato chips (25 samples), crisps (22), bhajia (20), chapatti (27), mandazi (24), samosa (25) and coffee (19) samples. Sampling techniques: County sampled purposively. Villages sampled randomly while the samples were collected using convenience sampling. Data collection tools: food samples were collected in the vendors’ original packaging material. Samples analysis: High Performance Liquid Chromatography-Ultraviolet (LC-UV) laboratory procedure was used. One-way ANOVA was used to test for differences in mean AA concentration in different food groups. Tukey-Kramer post hoc test was used to identify specific differences between AA means.

Results: The highest AA level was found in crisps (246.9µg/kg) and the least.in mandazi (44.1µg/kg). Coffee had the highest average AA (130.28µg/kg). Mandazi had both the least (44.1µg/kg) AA amount and the least (69.47µg/kg) AA average. None of the samples of chips, crisps, bhajia and coffee exceeded the Benchmark levels. All the samples of chapatti and Samosa exceeded the Benchmark levels. Mandazi had 95.8% of its samples exceeding the Benchmark level. There was a statistically significant difference (p = .001) between AA means. AA content was statistically significantly higher in coffee as compared to other food samples. AA content was statistically higher (p =.04) in crisps as compared to mandazi. There was no statistically significant difference between the means of the rest of the groups

Conclusion: AA was detected in all food samples analyzed. All the samples of chapatti and Samosa, and most of the samples of Mandazi exceeded the Benchmark levels. Therefore, the food vendors should put in place AA mitigation measures to minimize AA formation in food and to adhere to the set Benchmark levels for AA in food. 
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1. INTRODUCTION

Acrylamide (AA) is a colorless, odorless compound and has been classified as causing gene toxicity and a Group 2A carcinogen (EFSA, 2015; IARC, 1994; Ubaoji & Orji, 2016). The health issues related to AA contribute largely to the disease burden in the world (WHO, 2020). Dietary AA is the main source of AA exposure in humans (Adani et al., 2020).  It occurs when people consume food that has high content of carbohydrates and asparagine and heated to high temperatures above 120oc during cooking. AA forms naturally when there is a reaction between reducing sugars and amino acid asparagine. This chemical process is called the Maillard reaction and it contributes to favourable changes in color, aroma and flavor in food as well as the undesirable change of forming AA (Hamzalıoglu et al., 2019; EFSA, 2015; Murkovic, 2019). Asparagine is present in high levels in potatoes while grains and coffee contain it in lesser amounts (EFSA, 2015; FDA, 2017; Hamzalıoglu et al., 2019). The conversion rate of asparagine to AA is highly affected by reducing sugars. Wheat is rich in reducing sugars (Hamzalıoglu et al., 2019). Food processing conditions such as the length of time and temperature applied as well as the final moisture content greatly influences AA formation. In cooking temperatures between 150-170oc, there is moderate increase in AA formation. Increase in frying temperatures especially above 175oc in chips results in linear increase in AA formation. Also, increasing frying time at the same cooking temperature also increases AA (Hamzalıoglu et al., 2019). 
The topmost sources of dietary AA include potato products like potato crisps and chips; cereal grain products for instance wheat bread, and; roasted coffee (Elias et al., 2017; Esposito et al., 2017; Hamzalıoglu et al., 2019; Mojska & Gielecinska, 2013). Chips, crisps and wheat breads are major foods consumed throughout the world especially among young people (EFSA, 2015; WHO, 2020). These foods, heated to high temperatures during cooking, are therefore the basis for this research.
The benchmark levels for AA in chips and potato crisps are 500µg/kg and 750µg/kg, respectively (EC, 2017/2158/EU). However, they can contain above 1000 ppb (1000 µg/kg) of AA (Khan et al., 2018; Ubaoji & Orji, 2016). In some instances, breads such as crisp bread can contain up to 674µg/kg (EFSA, 2015). Soft wheat breads contain up to 126 µg/kg of AA with a benchmark level of 50µg/kg whereas other wheat products can contain up to 400µg/kg with a benchmark level of 300µg/kg (EC, 2017/2158/EU). Other soft grain breads can contain up to 200µg/kg with a benchmark level of 100µg/kg (EFSA, 2015; EC, 2017/2158/EU). Abong’ et al. (2021a) found AA concentration of 354.18µg/kg in street chips in Nairobi which was lower than the benchmark level (500µg/kg) for chips.  Abong’ et al. (2020) found mean AA content of 5428µg/kg in non-branded crisps which is seven times higher than the benchmark level of 750µg/kg for crisps. 
AA presence in food was demonstrated in the year 2002 and it was found to be in significant amounts in commonly consumed foods (Rifai & Saleh, 2020; Tareke et al., 2002). In food, even the same food, the concentration of AA differs depending on the method used to cook the food (Kotemori et al., 2018b). In studies by a number of researchers, the main contributors of dietary AA are chips and potato crisps, cereal grain breads, biscuits and coffee (Dybing et al., 2005; EFSA, 2015; Hogervorst et al., 2007). A study conducted in Estonia found the highest mean amount of dietary AA in coffee substitutes and potato crisps at 721µg/kg and 529µg/kg respectively. Chips had 299µg/kg, wheat-based breakfast cereals at 221µg/kg, coffee at 210µg/kg among others. The indicative value was exceeded for Chips (14%), potato crisps (9%), vegetable-based baby food (55%), infant processed cereal-based foods (15.8%) and one wheat-based product (Elias et al., 2017). 
AA in food can generally be minimized using various ways which include cooking food under maximum temperatures of 175oc (EC, 2017/2158/EU). There is also need to use raw food varieties that are low in carbohydrates and asparagine when preparing food under temperatures higher than the maximum recommended temperatures. Other mitigation measures include proper storage of food materials, soaking and blanching of potato-based raw food before frying (FDA, 2016; Halford, 2019). There is however limited data on the concentrations of AA in the rest of these foods in Nairobi. This study therefore aimed at determining AA concentration in selected plant-based foods.
In informal settlements in Nairobi, potato fried and wheat- based products that are cooked under high heat are among the most sold food (Owuor et al., 2017). Together with coffee, these food items, are substantial contributors of dietary AA (Elias et al., 2017; Hamzalıoglu et al., 2019). In the Kenyan constitution, Article 43, it is the right of everyone to have food that is adequate and of acceptable quality (Government of Kenya- GoK, 2010). Also, Kenya has several relevant food laws and regulations. However, food processing contaminants such as AA have not been adequately addressed. Nevertheless, the National Food safety policy shows the national government’s efforts to address food safety issues in various ways including training and capacity building, education and communication and monitoring and evaluation, among others (GoK, 2021). Therefore, the objective of this study was to determine the concentration of acrylamide (AA) in selected foods vended in informal settlements of Nairobi City County

2. material and methods 
The study design applied to determine the concentration of AA in selected foods in Kibera slum was analytical cross-sectional. The design is significant in collecting data from respondents at a particular time (Schmidt & Brown, 2021). 
The study was done in Kibera informal settlement, Nairobi City County. The food samples were collected using convenient sampling at different locations (villages), on different days and at different times of the day (Stratton, 2021). A total of 162 food samples which included potato chips (25 samples), crisps (22), bhajia (20), chapatti (27), mandazi (24), samosa (25) and coffee (19 samples) were collected from the vendors. In a study on acrylamide in snack foods in India, Murugan et al. (2018) collected a total of 51 food samples from at least 5 different snack foods. In Ethiopia, Deribew and Woldegiorgis (2021) collected 30 samples each from 3 different heat-treated foods for acrylamide analysis. The foods in this study were selected because they fall in the class of the topmost dietary acrylamide sources which are potato fries, cereal grain products and roasted coffee (EFSA, 2015; Elias et al., 2017; Esposito et al., 2017; Mojska & Gielecinska, 2013; Hamzalıoglu et al., 2019). Also, chips, crisps and wheat breads are major foods that are consumed the world over especially among young people (EFSA, 2015; WHO, 2020). 
One food sample for each of the selected foods were bought from the same vendor depending on what the vendor was selling before moving to the next vendor. The procedure continued until the required sample size was reached. Brewed coffee was transferred immediately to sterile plastic bottles. The solid food samples (potato based and wheat based) were collected in the vendors’ original packaging material and later put in plastic bags. The food samples were transported in carrier bags to the laboratory and stored in the freezer before analysis.
Laboratory analysis of food samples was conducted at Kenyatta University Food and Nutrition Laboratory. The system used for analysis, High Performance Liquid Chromatography-Ultraviolet (LC-UV), has been used in various studies in analyzing acrylamide levels in food (FDA, 2013; Granby, 2019; Alfarhani, 2017; Murugan et al., 2018; Oroian et al., 2015; Sarion et al., 2020).

Figure 1. Summary of food analysis in the Laboratory
Analysis by HPLC-UV was done using a Shimadzu HPLC instrument. Satisfactory resolution of chromatograms was obtained by using 30% (v/v) HPLC grade water and 70% (v/v) acetonitrile. High performance liquid chromatography column temperature was maintained at 25oC to get stable acrylamide retention time of 5.7 minutes. The flow rate was sustained at 0.5ml/min and detection of acrylamide was done at UV wavelength 202 nm. Triple analysis of the solution was done to obtain 3 values per sample. The average result value was used as a representative value for the concentration of acrylamide in the solutions. At the desired retention time, clear chromatograms were obtained from all the solutions. Recovery of the method was calculated by analyzing acrylamide content in the spiked and unspiked samples. The average recovery of acrylamide from spiked samples at 0.05- 1.0mg/L was between 99.33 and 107.4%. This range is within the range (75-110%) that all methods for analysis of acrylamide must meet as set by EC (2017/2158/EU). 
A calibration curve from the standard solution was constructed as shown in Figure 2. The curve was found linear at six standard concentrations ranging from 0.05 to 1.0mg/L. The linear regression analysis was utilized in the calculation of R2 (coefficient of determination) which was found to be 0.999. Being higher than 0.995, over the range of 50- 1000µg/L, it indicates excellent linearity. European commission (EC) also set the limit of detection at 20µg/kg (2017/2158/EU). 
[bookmark: _Toc92834621][bookmark: _Toc138025197][image: ]
Figure 2. Calibration curve for acrylamide standard (50-1000µg/L)
[bookmark: _Toc92834622]Quantitative data was entered followed by analysis using the SPSS (Statistical Package for Social Sciences) software version 20. Descriptive statistics including mean, range, percentages and frequencies were used to summarize data. One-way ANOVA was used to test for differences in mean acrylamide concentration in different food groups. Tukey-Kramer post hoc test was used to identify the specific differences between acrylamide means. The results were presented using tables and charts.  
3. Results and discussion

Results 
[bookmark: _Toc89226726][bookmark: _Toc92834628][bookmark: _Toc138027740]A total of 162 food samples were obtained which included potato chips (25), crisps (22), bhajia (20), chapatti (27), mandazi (24), samosa (25) and coffee (19). The study considered the concentration of acrylamide in the selected food. Acrylamide was detected in all the food samples analyzed (Table 1).
Table 1. Acrylamide concentration in selected foods in micrograms per kilogram (µg/kg)  
	Food type
	n
	Mean Acrylamide content ± SD (µg/kg) 
	Range (µg/kg)  
	Benchmark level (µg/kg)  
	Samples exceeding Benchmark level (%)

	Chips
	25
	85.91 ± 33.85
	47.3- 186.2
	500
	0

	Crisps
	22
	99.33 ± 48.05
	59.9-246.9
	750
	0

	Bhajia
	19
	78.27 ± 9.61
	60.9-180.4
	750
	0

	Chapati
	27
	88.04 ± 36.68
	57.9- 187.5
	50
	100

	Mandazi
	23
	73.56 ± 9.23
	44.1-167.7
	50
	95.8

	Samosa
	25
	77.39 ± 12.38
	61.5-108.9
	50
	100

	Coffee
	19
	130.28 ± 49.35
	64.0-226.9
	400-850
	0


[bookmark: _Hlk205560224]The highest acrylamide level was found in crisps (246.9µg/kg). The least amount was found in mandazi at (44.1µg/kg). Coffee had the highest average acrylamide amount (130.28µg/kg) and also the second highest (226.7µg/kg). Mandazi had both the least (44.1µg/kg) acrylamide and the least (69.47µg/kg) acrylamide average. None of the samples of chips, crisps, bhajia and coffee exceeded the Benchmark levels. However, all the samples of chapatti and Samosa exceeded the Benchmark levels. Mandazi had 95.8% of its samples exceeding the Benchmark level (Table 1).
Clear chromatograms for the internal standard (acrylamide) and acrylamide in food samples were obtained (Figure 3 to 10). Figure 3 shows clear chromatograms of acrylamide standard at concentrations 0.8mg (0.8 ppm/L) and 1.0mg/L (1 ppm). Clear chromatograms for acrylamide in food samples detected within the desired retention time show that standard acrylamide was detected (Figures 4 to 10). This confirms that what was detected within the desired retention time was indeed acrylamide.
[bookmark: _Toc89226727][bookmark: _Toc92834629][bookmark: _Toc138025198][image: ]
Figure 3. Chromatogram of acrylamide standard
[bookmark: _Toc89226728][image: ]
[bookmark: _Toc138025199]Figure 4. Chromatogram of Chips (68.0µg/kg) as compared to standard acrylamide 

[bookmark: _Toc89226729][bookmark: _Toc92834630][bookmark: _Toc138025200][image: ]
Figure 5. Chromatogram of Crisps (75.9µg/kg) as compared to standard acrylamide 

[bookmark: _Toc89226730][bookmark: _Toc138025201][image: ]Figure 6. Chromatogram of Bhajia (70.0µg/kg) as compared to standard acrylamide
[image: ]
[bookmark: _Toc89226731][bookmark: _Toc92834631][bookmark: _Toc138025202]Figure 7. Chromatogram of Chapati (77.8µg/kg) as compared to standard acrylamide

[bookmark: _Toc89226732][bookmark: _Toc138025203][image: ]Figure 8. Chromatogram of Mandazi (67.4µg/kg) as compared to standard acrylamide
[bookmark: _Toc89226733][bookmark: _Toc92834632][bookmark: _Toc138025204][image: ]Figure 9. Chromatogram of Samosa (66.2µg/kg) as compared to standard acrylamide

[bookmark: _Toc89226734][bookmark: _Toc138025205][image: ]
Figure 10. Chromatogram of Coffee (226.0µg/kg) as compared to standard acrylamide
ANOVA test was conducted to test for difference between means of acrylamide in the selected foods. For Bhajia and Mandazi, one outlier was removed from each of them for the purpose of running the ANOVA test (Table 2).
[bookmark: _Toc89226735][bookmark: _Toc92834633][bookmark: _Toc138027741]Table 2. Difference between means in Acrylamide content (95% Level of confidence)
	Food type
	N
	Mean Acrylamide content (µg/kg) 
	Standard Deviation
	Df
	F
	Sig

	Chips
	25
	85.91
	33.85
	


(6, 153)

	


8.175
	


0.000

	Crisps
	22
	99.33
	48.05
	
	
	

	Bhajia
	19
	72.69
	9.61
	
	
	

	Chapati
	27
	88.04
	36.68
	
	
	

	Mandazi
	23
	69.47
	9.23
	
	
	

	Samosa
	25
	77.39
	12.38
	
	
	

	Coffee
	19
	130.28
	49.35
	
	
	


[bookmark: _Hlk205561844]When the outliers for Bhajia and Mandazi were removed, the mean acrylamide content of Bhajia dropped from 78.27 µg/kg to 72.69 µg/kg and that of Mandazi from 73.56 µg/kg to 69.47µg/kg. However, the mean acrylamide content of coffee remained the highest (130.28µg/kg) and that of mandazi remained the lowest (69.47µg/kg). From the one-way ANOVA results, there was a statistically significant difference (p = .001) between acrylamide means (Table 2). Based on this statistically significant difference, Tukey-Kramer post hoc test was conducted to locate the specific differences between acrylamide means (Table 3). 
[bookmark: _Toc89226736][bookmark: _Toc92834634][bookmark: _Toc138027742]
Table 3. Specific differences between acrylamide means 
	Food type 
	Food type
	Significance (95% CI)

	Coffee
	Chips 
	.001

	
	Crisps
	.044

	
	Bhajia 
	.001

	
	Chapatti
	.001

	
	Mandazi
	.001

	
	Samosa 
	.001

	Crisps
	Mandazi
	.039



[bookmark: _Hlk205561894][bookmark: _Hlk205561978]Tukey-Kramer post hoc test revealed that acrylamide content was statistically significantly higher in coffee (130.28 ± 49.35 µg/kg)  as compared to chips (85.91 ± 33.85 µg/kg , p = .001), crisps (99.33 ± 48.05 µg/kg , p = .044), bhajia (72.69 ± 9.61 µg/kg , p = .001), chapatti (88.04 ± 36.68 µg/kg , p = .001), mandazi (69.47 ± 9.23 µg/kg , p = .001) and samosa (77.39 ± 12.38 µg/kg, p = .001). Additionally, acrylamide content was statistically higher (99.33 ± 48.05 µg/kg, p = .039) in crisps as compared to mandazi (69.47 ± 9.23 µg/kg). There was no statistically significant difference between the means of the rest of the groups. 
Discussion 
Like in a study conducted by ObedMainya et al. (2019) in Kisii, Kenya, acrylamide was found in all the samples analyzed in this study. This is because cooking of these foods involves high temperatures- low moisture conditions. Acrylamide levels ranged from 44.1µg/kg in a mandazi sample to 246.9µg/kg in a sample of crisps. Coffee had the highest mean acrylamide amount (130.28µg/kg). This is consistent with a Romanian market study where coffee had the highest average acrylamide concentration (199µg/kg) (Pogurschi et al., 2021). Coffee beans are roasted under high temperatures during coffee processing hence the high acrylamide content as compared to the other food samples.
Acrylamide content for potato products ranged from 47.3-186.2µg/kg. Based on the Benchmark level (500- 750 µg/kg) as per the European legislation, depending on the potato product, this is below the set level. The figures are in agreement with those of a study by Hu et al. (2017) on thermally processed foods where potato products had acrylamide content ranging from 11 to 3649µg/kg. The results fall within the stated range. However, the results differ with those reported by Alyousef et al. (2016) in Syria where different potato products had acrylamide content ranging from 396 to 1844µg/kg. This study site being a slum, food could be prepared for a short time and under low heat to minimize on cost. 
Acrylamide amounts for potato chips samples ranged from 47.3-186.2µg/kg with a mean of 85.91µg/kg. Based on the Benchmark level (500µg/kg) as per the European legislation, the average is 82.82% less. This was inconsistent with a study conducted in Romanian market where potato chips had a higher average of acrylamide content of 134µg/kg (Pogurschi et al., 2021). In a study done in Nairobi by Abong’ et al. (2021a) on acrylamide in street chips, the mean (354.18µg/kg) widely differs from the mean (85.91µg/kg) for this study. However, acrylamide range for the current study falls within the range (43-714µg/kg) for acrylamide content reported by Abong’ et al. (2021a). It also differs from findings of another study conducted in Syria with acrylamide ranging from 396-1844µg/kg (Alyousef et al., 2016). The varying acrylamide content in this could also be due to differences in maturity of potatoes, storage and cooking conditions among others (Keramat et al., 2011; Rydberg et al., 2005; Yang et al., 2016). 
The current study results show acrylamide levels within the range (36µg/kg to 1411µg/kg) reported in Ethiopian study by Deribew and Woldegiorgis (2021) for acrylamide in chips. In this study, none of the samples analyzed exceeded the Benchmark level by EU (EC, 2017/2158/EU). Mihai et al. (2021) analyzed 8 samples of chips and reported acrylamide levels ranging from 31.45 to 371.30µg/kg with a mean of 107.19µg/kg. Though the mean was high in the study, the range fitly accommodates values obtained in this study. As in this study, none of the samples analyzed by Mihai et al. (2021) had acrylamide values more than the EC Benchmark level of 500µg/kg. The low values could be related to cooking conditions such as temperature and cooking time as noted by Rydberg et al. (2005), Keramat et al. (2011) and Yang et al. (2016). In separate studies conducted in Spain, Korea and Cyprus, mean acrylamide contents in chips reported were 303µg/kg, 372µg/kg and 383µg/kg, respectively (Mesias et al., 2019; Kafouris et al. 2018; Lee & Kim, 2020). Michalak et al. (2019) also found a mean of 377 ± 86µg/kg in their chips samples. All these values are higher than the value found in this study. ObedMainya et al. (2019) reported extremely high (5056.8µg/kg) value for potato chips as compared to the results of the current study. 
Crisps had acrylamide amounts ranging from 59.9-246.9µg/kg with a mean of 99.33µg/kg. This average is 86.76% less when compared to the Benchmark level (750µg/kg) as specified in the European legislation for potato crisps (EC, 2017/2158/EU). The findings of the study agree with a study by ObedMainya et al. (2019) in Kisii, Kenya where acrylamide was detected in all the samples analyzed. However, results of the said study were as high as 127.4604mg/kg (127460.4µg/kg) compared to the results of the present study.  In another study conducted in Nairobi, acrylamide contents in crisps were too high with a mean of 5428µg/kg for non-branded crisps compared to the findings of the present study (Abong’ et al., 2020). In Spain, Mesias et al. (2020) also reported higher levels of acrylamide with a mean of 644 ± 387µg/kg in potato crisps. Michalak et al. (2019) also reported a higher figure of 546 ± 68µg/kg. In an Ethiopian study by Deribew and Woldegiorgis (2021), mean acrylamide content for crisps was too high (1,298 ± 929µg/kg) and most (57%) of the samples exceeded the EU Benchmark level (750µg/kg). Another study conducted in Korea found a high mean acrylamide content of 546 ± 353µg/kg as compared to the mean in this study. However, the values obtained in this study fall within the range of 14 to 1435µg/kg in crisps (Lee and Kim, 2020). In Cyprus and Romania, acrylamide content was also higher than the figure found in this study (Kafouris et al., 2018). Mihai et al. (2021) analyzed crisps samples and found acrylamide levels higher than 400µg/kg. In addition, 19% of their samples had acrylamide content that surpassed the EC Benchmark level (750µg/kg). 
Bhajia had acrylamide average value of 78.27µg/kg with the lowest amount being 60.9µg/kg and the highest was 180.4µg/kg. This average is 84.35% less when compared to the Benchmark level (500µg/kg) as specified in the European legislation (EC, 2017/2158/EU). The low acrylamide value could be attributed to the setting of the study where resource maximization to make maximum profit is crucial. Hence, cooking time is reduced as much as possible.
In wheat products, acrylamide ranged from 44.1 to 187.5µg/kg with an average of 79.66µg/kg. The average is 59.32% higher than the benchmark level of 50µg/kg for wheat breads (EC, 2017/2158/EU). The acrylamide results for wheat breads were within the range (10-305µg/kg) reported by Hu et al. (2017). They were also consistent with results by Alyousef et al. (2016) where acrylamide in bread ranged from 19±1.73–263±3.60µg/kg. In this category, acrylamide content was the highest in chapatti followed by samosa while the least was in mandazi samples. The difference in acrylamide content in this food category may be explained by the different cooking methods used since chapatti is pan fried whereas samosa and mandazis are deep fried.
Chapatti samples’ acrylamide amounts ranged from 57.9-187.5 µg/kg with an average of 88.04µg/kg. This average is 76% high as compared with the Benchmark level (50µg/kg) as specified in the European legislation for wheat breads (EC, 2017/2158/EU). Michalak et al. (2019) reported mean acrylamide content that was 10% higher than the EC Benchmark level. This was quite low as compared to the value in this study. In India, chapattis that were prepared using locally available wheat varieties were found to have different means. They were 58 ± 1.5, 47.2 ± 2.2, 45.8 ± 0.8 and 52.5 ± 2.5µg/kg (Mulla et al., 2010). The mean values were a bit low as compared to the mean value for this study. The difference could be related to cooking conditions such as temperature and cooking time as noted by Rydberg et al. (2005), Keramat et al. (2011) and Yang et al. (2016).  Michalak et al. (2019) also found lower (55 ± 24µg/kg) acrylamide amount in soft bread but found a higher level (312 ± 56µg/kg) in crisp wheat bread.
Mandazi samples had acrylamide amounts ranging from 44.1-167.7µg/kg with average acrylamide level of 73.56µg/kg. This average is 47% high when compared to the Benchmark level (50µg/kg) as specified in the European legislation for wheat breads (EC, 2017/2158/EU). Additionally, Samosa samples had acrylamide ranging from 61.5-108.9µg/kg with a mean of 77.39µg/kg. This value is 54% high when compared to the Benchmark level (50µg/kg) as specified in the European legislation for wheat breads (EC, 2017/2158/EU). The high values may be as a result of poor knowledge on acrylamide formation and mitigation among the respondents.
Coffee samples contained acrylamide ranging from 64.0-226.9µg/kg with an average value of 130.28µg/kg. This average is 73.9% less than the Benchmark level (400µg/kg) as specified in the European legislation (for roast coffee) (EC, 2017/2158/EU). The low acrylamide content in the brewed coffee in this current study may be because the study was conducted in a slum area where resource maximization is crucial. Hence, most vendors may use little ground coffee to brew coffee. These results are however supported by results from a study by Alyousef et al. (2016) in Syria where acrylamide in coffee ranged from 64±3.05–121±4.58µg/kg. 
From one-way ANOVA, there was statistically significant difference between acrylamide means. This result agrees with that reported by Alyousef et al. (2016) where there was significant difference in acrylamide levels between and within food products analyzed. Tukey-Kramer post hoc test revealed that acrylamide content was statistically significantly higher in coffee as compared to chips, crisps, bhajia, chapatti, mandazi, and samosa. Additionally, acrylamide content was statistically significantly higher (p = .039) in crisps as compared to mandazi. This may be because of the desired cooking endpoints where crisps are cooked until dry and crispy as compared to mandazi which is cooked to mostly a light brown colour. There were no statistically significant differences between the means of the rest of the groups. These results vary from those reported by Dimitrieska-Stojkovikj et al. (2019) where significantly higher acrylamide levels were found in chips as compared to other foods (p< 0.05). However, it agrees with the result that acrylamide content was statistically significantly higher in crisps as compared to mandazi. Michalak et al. (2019) also reported that mean acrylamide content was higher in crisps as compared to chips and soft wheat bread. That study also reported statistically significantly higher mean acrylamide levels in chips and potato crisps as compared to soft wheat bread. The differences could imply a difference in cooking methods, cooking temperature and time and the desired cooking endpoints.  

Conclusion

[bookmark: _Hlk205563870][bookmark: _Hlk205564086]Acrylamide was detected in all food samples analyzed. The highest mean was found in coffee and the least in mandazi. All samples of chapatti and Samosa exceeded Benchmark levels. Coffee had statistically significantly higher mean acrylamide concentration as compared to other selected food samples. Food vendors should implement acrylamide mitigation measures to minimize formation in food and to adhere to the set Benchmark levels in food. 
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