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Acrylamide mitigation measures in selected foods


ABSTRACT
Aim: To identify mitigation measures to control acrylamide in selected foods 
Study design: Cross-sectional 
Place and Duration of Study: Kibera slum, Nairobi County, May 2021.
Methodology: A total of 632 participants (248 vendors and 384 consumers; aged 18 years and above) of selected foods (fried potato chips, bhajia, crisps, chapatti, mandazi, samosa and coffee) were included. Study county, villages and respondents were sampled purposively, simple randomly and conveniently, respectively. Researcher administered close-ended questionnaire was used to collect data. Data was entered and analyzed using SPSS version 20. Necessary associations were checked using Pearson’s chi square tests.
Results: (52.8%) of the vendor respondents sold chapati and the least (0.8%) crisps. Among the vendors of potato-based products, most (63.6%) used mature potato tubers and 58% often fried potato slices to just golden yellow. Additionally, most (89.8%) cooked chapatti to a light brown rather than dark colour, which lessens acrylamide formation.  Pearson’s chi square test showed statistically significant association between perception that acrylamide is a human health concern and cooking chapati to a light brown rather than dark brown colour (P= .01). It also showed significant association between consuming light coloured rather than dark brown food and some demographic characteristics (gender (P= .01), age (P=.01), marital status (P=.02) and employment status (P= .01)).
Conclusion: The biggest proportions of the vendors often implemented the varied acrylamide mitigation measures. There was a statistically significant relationship between eating the yellow rather than the dark brown potato fried products and some demographic characteristics. The results suggest that acrylamide mitigation measures are not a burden to implement. Therefore, it is crucial that the vendors and consumers be educated on acrylamide mitigation measures to be able to implement them at all times
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1. INTRODUCTION
Acrylamide in food items is a probable carcinogen, neurotoxin and a reproductive system toxin among others. It is naturally formed when food rich in reducing sugars and asparagine is cooked under temperatures higher than 120oC such as frying, baking, toasting and roasting. The benchmark levels for acrylamide in food include 500µg/kg for chips, 750µg/kg for potato crisps, 50µg/kg for soft wheat breads, 300µg/kg for other wheat products and 400µg/kg for roast coffee (EC, 2017/2158/EU). In addition, the European regulations on acrylamide mitigation in food states that if a food product has acrylamide levels beyond the benchmark level, it should be eliminated from the market (EC, 2017/2158/EU). Mitigation of acrylamide in food could markedly contribute to reduction in the risk of developing cancer and other related diseases. However, removal of acrylamide completely from food is difficult. It is therefore important to reduce its levels in order to mitigate health risks associated with its exposure. 
According to Hogervorst (2019), the food industry should take every possible effort to reduce as much as possible acrylamide levels in food they process. Acrylamide levels in foods are mitigated using specific measures for specific foods (EFSA, 2015). Mitigation of acrylamide in potato-based products should primarily be focused on factors that affect the levels of reducing sugars which are more than asparagine in potatoes. The recommended acrylamide mitigation measures include selection of potato varieties that have minimal levels of acrylamide precursors (FDA, 2016). Potato maturity should be optimized by controlling planting and harvesting time. Moreover, potatoes should not be harvested, transported, delivered and stored in cold temperatures. Sweetening associated with cold occurs at temperatures just above and around 4oC. Additionally, long period of storage results in increased reducing sugar concentration which is a result of cold sweetening and senescent sweetening (Halford, 2019). Senescent sweetening occurs during potato dormancy breaking and this stage signifies the end of the storage period that is optimum for a certain variety. Optimum storage temperature for potatoes meant for making chips and fries is 8.5-9.5oC because colder as well as warmer temperatures lead to increase in reducing sugars (Clasen et al., 2016; Wiberley-Bradford & Bethke, 2018). 
It is also important to handle potatoes with care to avoid roughness and bruising while trimming potatoes that have defects (FDA, 2016). During potato products processing, there is need to increase peels removal and cutting in shapes that have lower surface area verses volume ration. There is need to screen out small fries’ fragments and wash or soak before frying (Sobol et al., 2020). It is advisable to reduce frying temperatures to 175oC and below (EC, 2017/2158/EU; FDA, 2016; Rifai & Saleh, 2020). 
In cereal grains, especially wheat, acrylamide levels reduction should target reduction in the levels of asparagine in the cereal grains (FDA, 2016). Mitigation measures include the use of wheat varieties with lower asparagine levels and those without excess nitrogen fertilization (Postles et al., 2013). It is also important to partially substitute cereal grains with low asparagine levels for cereal grains with high asparagine levels as well as the application of asparaginase treatment to reduce acrylamide (FDA, 2016). 
In coffee, acrylamide can be mitigated by roasting the beans in a way that its formation is reduced while ensuring the target flavor is achieved. There is need to control coffee roasting conditions and consider asparaginase use in the effort to reduce acrylamide formation (FDA, 2016; EC, 2017/2158/EU). 
Coffee, potato fried and wheat- based products processed under high temperatures are the leading contributors of dietary acrylamide. Potato fries and wheat bread are known to be majorly consumed globally particularly by the younger generation (EFSA, 2015; WHO, 2020). This is also true for Nairobi slums (Owuor et al., 2017). In slum areas, food vending is an indispensable factor to consider when addressing food safety and security issues. The Kenyan constitution stipulates in Article 43 that it is the right of everyone to have food that is adequate and of acceptable quality (GOK, 2010). Regardless of the several relevant food laws and regulations, food processing contaminants such as acrylamide have not been adequately addressed. 
In light of the above, acrylamide mitigation could contribute significantly to lessening the risk of developing related diseases by utilizing the study findings. Implementing appropriate mitigation measures would to a great extent reduce acrylamide formation in food.


2. METHODOLOGY
2.1 Study design and location
The study design applied was cross-sectional. This design is important in data gathering at a particular moment (Schmidt & Brown, 2021). The study was carried out in Kibera slum, Nairobi City County which lies within geographical coordinates 1o19’0” South and 36o47’0” East. The study area was chosen because it is the largest slum in Kenya with a population of approximately 250, 000 of multi-ethnic nature (APHRC, 2014 and UN-HABITAT, 2020). 
2.2 Sampling techniques and study population
Purposive sampling was used to pick Nairobi City County; lottery simple random sampling was applied in selecting the participating villages; and, the vendor and consumer respondents were recruited using convenience sampling. Representativeness was improved by involving 12 research assistants in data collection at different locations, days and times (Stratton, 2021). The study included 248 vendors and 384 consumer respondents. 
2.3 Data collection and analysis
Researcher administered closed-ended questionnaire was used to collect primary data. The questionnaire was divided into sections including demographic characteristics of respondents and acrylamide mitigation measures among others. The data collected was entered and analyzed using IBM SPSS software version 20. Pearson’s chi square (at 5% significance level) tests done to check for association between different various variables.



3. RESULTS AND DISCUSSION
3.1 RESULTS 
3.1.1 Sociodemographic profile of respondents
Majority of the respondents were females (73.3% vendors; 57.6% consumers), the largest proportion (34.1% vendors; 30.5% consumers) was aged 25-34 years and almost half (47.2% vendors; 49% consumers) had attained secondary education. Moreover, a majority (65% vendors; 31.5% consumers) was self-employed, most (63% vendors; 50.8% consumers) were married and the largest proportion (80.2% vendors; 78.1% consumers) earned a monthly income of less than 10,000 Kenyan shillings as shown in Table 1. (Table 1).
Table 1. Sociodemographic profile of respondents
	Variable 
	Frequency and percentage 

	
	Vendors (n= 248)
	Consumers (n= 384)

	Gender
Male
Female 
	
66 (26.7%)
182 (73.3%)
	
163 (42.4%)
221 (57.6%)

	Age
18- 24 years
25- 34years
35-44 years
45- 54 years
55- 64years
Above 65 years
	
38 (15.3%)
85 (34.3%)
83 (33.5%)
33 (13.3%)
7 (2.8%)
2 (0.8%)
	
117 (30.5%)
117 (30.5%)
92 (23.9%)
44 (11.5%)
12 (3.1%)
2 (0.5%)

	Education level
None
Primary
Secondary 
Tertiary
University 
	
3 (1.2%)
101 (40.7%)
117 (47.2%)
17 (6.9%)
10 (4%)
	
10 (2.6%)
94 (24.5%)
188 (49%)
70 (18.2%)
22 (5.7%)

	Employment status
Casual labourer
Government employed 
Self- employed
Un-employed 
Student 
	
18 (7.2%)
2 (0.8%)
163 (65.8%)
59 (23.8%)
6 (2.4%)
	
97 (25.3%)
19 (4.9%)
121 (31.5%)
88 (22.9%)
59 (15.4%)

	Marital status 
Married
Single
Divorced
Separated 
Widowed 
	
156 (63%)
70 (28.2%)
4 (1.6%)
4 (1.6%)
14 (5.6%)
	
195 (50.8%)
158 (41.1%)
5 (1.3%)
15 (3.9%)
11 (2.9)

	Income level (Kshs)
< 10, 000
10, 000- 19, 000
20, 000- 100, 000
> 100, 000
	
199 (80.2%)
42 (17%)
7 (2.8%)
0 (0%)
	
300 (78.1%)
66 (17.2%)
18 (4.7%)
0 (0%)



3.1.2 Mitigation measures to control acrylamide in selected foods 
3.1.2.1 Vendors’ mitigation measures to control acrylamide 

[bookmark: _Toc89226742][bookmark: _Toc92834640][bookmark: _Toc138027746]Results indicated that most (52.8%) of the vendors sold chapati whereas the least (0.8%) vended crisps. Some vendors sold more than one food as shown in (Table 2). 




Table 2. Proportion of vendors for each of the selected foods
	Food type
	Frequency
	Percent

	Fried potato chips 
	108
	43.5%

	Bhajia 
	74
	29.8%

	Crisps 
	2
	 0.8%

	Chapati 
	131
	52.8%

	Mandazi 
	108
	43.5%

	Samosa 
	39
	15.7%

	Coffee 
	33
	13.3%


[bookmark: _Toc89226743][bookmark: _Toc92834641][bookmark: _Toc138027747]On acrylamide mitigation measures shown in (Table 3), approximately 63.9% of chips, Bhajia and crisps vendors often used mature potato tubers while 31.7% often soaked raw potato slices in water for 15-30 minutes before frying. About 35.2% often stored potatoes in a dark cool place to prevent sprouting while 58% often fried potato slices to golden yellow rather than a brown color. Concerning wheat breads, 58.3% of the respective vendors often cooked them to a light brown rather than dark brown colour (Table 3).

Table 3. Vendors responses on acrylamide mitigation measure questions
	S. No.
	Activity
	Often
	Sometimes
	Rarely
	Never

	1.
	I use mature potato tubers to make chips/Bhajia/crisps (n = 144)
	92 (63.9%)
	33 (22.9%)
	8 (5.6%)
	11 (7.6%)

	2.
	Soak raw potato slices in water for 15-30 minutes before frying (n =145)
	46 (31.7%)
	32 (22.1%)
	15 (10.3%)
	52 (35.9%)

	3.
	Store potatoes in a dark cool place to prevent sprouting (n = 142)
	50 (35.2%)
	44 (31%)
	27 (19%)
	21 (14.8%)

	4.
	Fry potato slices to golden yellow rather than a brown color (n = 143) 
	83 (58%)
	24 (16.8%)
	22 (15.4%)
	14 (9.8%)

	6.
	I cook chapatti and other wheat breads to a light brown rather than dark brown colour (n = 187)
	109 (58.3%)
	48 (25.7%)
	20 (10.7%)
	10 (4%)



[bookmark: _Toc89226744][bookmark: _Toc92834642][bookmark: _Toc138027748]Results in Table 4 showed that most (87.7%) of those who perceived acrylamide as a human health concern used mature potatoes to make chips, bhajia and crisps. Most (70.4%) stored potatoes in a dark cool place to prevent sprouting and most (79.7%) fried potato slices to golden yellow rather than a brown colour. Additionally, most (89.8%) cooked chapatti to a light brown rather than dark colour. However, most (52.4%) of those who perceived acrylamide as a human health concern did not soak raw potato slices in water for 15-30 minutes before frying. There was a significant statistical relationship (P = .01) between perception that acrylamide is a human health concern and cooking chapati to a light brown rather than dark brown colour. 	Comment by HP: Remove	Comment by HP: Remove Most (89.8%) from your discussion and just state the percentage. The “Most” is too common in your discussion.
89.9% cooked chapatti to a light brown……..
Table 4. Association between acrylamide perception as a human health concern and vendors’ acrylamide mitigation practices
	
S. No.
	
Variable
	Acrylamide is a human health concern

	
	
	Agree
	No Opinion
	Disagree
	Significance

	1.
	Use mature potato tubers to make chips/Bhajia/crisps (n= 140)
Yes
No
	

71(87.7%)
10(12.3%)
	

40(90.9%)4 (9.1%)
	

12(80%)
3(20%)
	
χ2=1.255, df=2, p=0.534

	2.
	Soak raw potato slices in water for 15-30 minutes before frying (n=141)
Yes
No
	

39(47.6%)
43(52.4%)
	

25(58.1%)
18(41.9%)
	

11(68.8%)
5(31.2%)
	
χ2=3.023, df=2, p=0.221

	3.
	Store potatoes in a dark cool place to prevent sprouting (n=138)
Yes 
No
	

57(70.4%)
24(29.6%)
	

26(60.5%)
17(39.5%)
	

8(57.1%)
6(42.9%)
	
χ2=1.764, df=2, p=0.414

	4.
	Fry potato slices to golden yellow rather than a brown color (n= 139)
Yes
No 
	

63(79.7%)
16(20.3%)
	

33(76.7%)
10(23.3%)
	

10(58.8%)
7(41.2%)
	
χ2=3.391, df=2, p=0.184

	6.
	Cook chapatti to a light brown rather than dark brown colour (n= 181)
Yes 
No
	

88(89.8%)
10(10.2%)
	

46(82.1%)
10(17.9%)
	

18(66.7%)
9(33.3%)
	

χ2=8.619, df=2, p=0.013


[bookmark: _Toc92834643][bookmark: _Toc138027697]3.1.2.2 Consumers mitigation measures to control acrylamide 
[bookmark: _Toc89226746][bookmark: _Toc92834644][bookmark: _Toc138027749]Among the consumers of potato-based fried products (361), most (44.9%) often eat potato chips, bhajia and crisps that are yellow and not the dark brown ones (Table 5).	Comment by HP: Please, do corrections as above	Comment by HP: Is this a citation or you want to refer to a Table? I’ve made corrections on this above. Check and correct appropriately
Table 5. Responses on eating potato-based products that are yellow and not the dark brown ones
	Eating potato chips/bhajia/crisps that are golden yellow and not the dark brown ones 

	
	Frequency
	Percentage (%)

	Often
	162
	44.9

	Sometimes
	102
	28.3

	Rarely
	59
	16.1

	Never 
	39
	10.8

	Total
	361
	100



[bookmark: _Toc89226747][bookmark: _Toc92834645][bookmark: _Toc138027750]Sociodemographic variables that showed significant associations with often eating potato chips, bhajia and crisps that are yellow and not the dark brown ones included gender (P= .01), age (P=.01), marital status (P=.02) and employment status (P= .01). Females, the younger generation, the married and the employed were more likely to eat the yellow and not the dark brown ones. Additionally, perception of acrylamide as a human health concern (P= .001) and knowledge level (P= .003) were also statistically significant association between and often eating potato chips, bhajia and crisps that are yellow and not the dark brown ones as compared to their counterparts. Variables that did not show significant association included education level (P= .29) and income level (P= .31) (Table 6).	Comment by HP: Make necessary correction in referring Tables
Table 6. Associations between eating potato-based products that are yellow and not the dark brown ones and demographic characteristics of consumers
	Variable 

	Eat potato chips/bhajia/crisps that are yellow and not the dark brown ones (n=361)

	
	Often 
	Sometimes 
	Rarely 
	Never 
	Significance

	Gender 
Male 
Female 
	
56(34.6%)
106(65.4%)
	
38(37.3%)
64(62.7%)
	
30(51.7%)
28(48.3%)
	
23(59%)
16(41%)
	χ2=11.341, 
df=6, 
p=0.01

	Age (years)
18-34 
35-44 
≤ 45 
	
108(67.1%)
34(21.1%)
19(11.8%)
	
72(70.6%)
19(18.65)
11(10.8%)
	
28(49.1%)
14(24.6%)
15(26.3%)
	
18(46.2%)
14(35.9%)
7(17.9%)
	
χ2=16.480, 
df=4, 
p=0.011

	Education level  
Primary school and below
Secondary school 
Post-Secondary school 
	
39 (24.1%)
83 (51.2%)
40 (24.7%)
	
31(30.4%)
45(44.1%)
26(25.5%)
	
18(31%)
23(39.7%)
17(29.3%)
	
8(21.1%)
25(65.8%)
5(13.2%)
	
χ2=8.284,
df=6, 
p=0.218

	Employment status 
Employed 
Unemployed
	
87 (53.7%)
75 (46.3%)
	
60(60%)
40(40%)
	
38(66.7%)
19(33.3%)
	
31(81.6%)
7(18.4%)
	χ2=11.114, 
df=3, 
p=0.011

	Marital status
Married 
Single 
Divorced/Separated/Widowed
	
77 (47.5%)
74 (44.7%)
11 (6.8%)
	
43(42.2%)
45(44.1%)
14(13.7%)
	
28(50%)
25(44.6%)
3(5.4%)
	
28(73.7%)
9(23.7%)
1(2.6%)
	
χ2=15.662, 
df=6, 
p=0.016

	Income level (Kshs)
Below10,000
10,000 and above 
	
113(79.6%)
29 (20.4%)
	
71(74.7%)
24(25.3%)
	
38(73.1%)
14(26.9%)
	
30(88.2%)
4(11.8%)
	χ2=3.608, 
df=3, 
p=0.307

	Acrylamide is a human health concern 
Yes
No 
	

93 (45.1%)
58(45%)
	

71(34.5%)
24(18.6%)
	

28(13.6%)
27(20.9%)
	

14(41.2%)
20(15.5%)
	
χ2= 15.566, 
df=3, 
p=0.001

	Knowledge level 
Good (51-100%score)
Poor (0-50% score)
	
60(48%)
92(43.2%)
	
45(36%)
50(23.5%)
	
14(11.2%)
42(19.7%)
	
6(4.8%)
29(13.6%)
	χ2= 14.163, 
df=3, 
p=0.003



[bookmark: _Toc89226748][bookmark: _Toc92834646][bookmark: _Toc138027751]
Approximately 45% (168) which represents the largest proportion of consumers of wheat-based products (chapatti, mandazi and samosas), eat the yellow and not the dark brown ones (Table 7).	Comment by HP: Do same as stated above for Tables



Table 7. Responses on eating wheat-based products that are yellow and not the dark brown ones
	Eat chapatti, mandazi and samosas that are yellow and not the dark brown ones

	
	Frequency 
	Percentage (%)

	Often
	168
	44.8

	Sometimes
	97
	25.9

	Rarely
	63
	16.8

	Never 
	47
	12.5

	Total
	375
	100


[bookmark: _Toc89226749][bookmark: _Toc92834647][bookmark: _Toc138027752]Pearson’s chi-square test results (Table 8) showed a statistically significant association between age (P= .04), employment status (P= .001), perception that acrylamide is a human health concern (P= .001) and level of knowledge (P= .001) and eating the yellow and not the dark brown wheat-based products. The younger consumers (18-34 years old), the employed, those who perceived acrylamide as a human health and those who had good knowledge on acrylamide were more likely to eat the yellow rather than the dark brown wheat-based products.
Variable with no statistically significant association included gender (P= .10), education level (P= .46), marital status (P= .28) and income level (P= .58) (Table 7). This shows that gender, education level, marital status and income level were not associated with the choice of the colour of the wheat-based products.
Table 8. Associations between eating chapatti, mandazi and samosas that are yellow and not the dark brown ones and demographic characteristics
	Variable 

	Eat chapatti, mandazi and samosas that are yellow and not the dark brown ones (n= 375)

	
	Often 
	Sometimes 
	Rarely 
	Never 
	Significance

	Gender 
Male 
Female 
	
66(39.3%)
102(60.7%)
	
37(38.1%)
60(61.9%)
	
32(50.8%)
31(49.2%)
	
24(51.1%)
23(48.9%)
	χ2=4.648, df=3, 
p= 0.199

	Age (Years)
18-34 
35-44 
45 and above 
	
101(60.5%)
41 (24.6%)
25 (15%)
	
72(74.2%)
13(13.4%)
12(2.4%)
	
32(50.8%)
20(31,7%)
11(17.5%)
	
23(50%)
14(30.4%)
9(19.6%)
	
χ2=13.086, df=6, 
p=0.042

	Education level
Primary school and below 
Secondary school 
Post-secondary school
	
45 (26.9%)
84 (50.3%)
38 (22.8%)
	
31(32%)
43(44.3%)
23(23.7%)
	
19(30.2%)
28(44.4%)
16(25.4%)
	
7(14.9%)
28(59.6%)
12(25.5%)
	χ2=5.655, df=6, 
p=0.463

	Marital status
Married 
Single 
Divorced/separated/widowed 
	
80 (48.2%)
69 (41.6%)
17 (10.2%)
	
43(44.8%)
45(46.9%)
8(8.3%)
	
35(55.6%)
24(38.1%)
4(6.3%)
	
30(63.8%)
16(34%)
1(2.1%)
	
χ2=7.509, df=6, 
p=0.276

	Employment status  
Employed 
Unemployed
	
97 (58.4%)
69 (41.6%)
	
49(51%)
47(49%)
	
49(79%)
13(21%)
	
35(74.5%)
12(25.5%)
	χ2=16.524, df=3, 
p=0.001

	Income level (Kshs)
Below 10,000 
10,000 and above 
	
111(75.5%)
36 (24.5%)
	
72(81.8%)
16(18.2%)
	
45(77.6%)
13(22.4%)
	
35(83.3%)
7(16.7%)
	χ2=1.963, df=3, 
p=0.580

	Acrylamide is a human health concern 
Yes
No
	

105(50.5%)
45(33.3%)
	

67(32.2%)
23(17%)
	

23(11.1%)
36(26.7%)
	

13(6.2%)
31(23%)
	
χ2=42.110, df=3, 
p=0.000

	Knowledge level 
Good (51-100%score)
Poor (0-50% score)
	
71(56.8%)
80(36%)
	
37(29.6%)
54(24.3%)
	
11(8.8%)
49(22.1%)
	
6(4.8%)
39(17.6%)
	χ2=26.971, df=3, 
p=0.000



3.2 DISCUSSION
Acrylamide is primarily formed when food rich in reducing sugars and asparagine is prepared using temperatures above 120o Celsius with little moisture (FDA, 2016). Cooking methods that involve high heat cooking include frying, roasting, grilling or baking. Cooking processes that involve high moisture content such as steaming and boiling do not lead to formation of acrylamide (Adani et al., 2020). The presence of acrylamide in food is a major public health concern that necessitates great and concerted effort to reduce its exposure to humans (FAO, 2005; FAO/WHO, 2011; EFSA, 2015). Mitigation measures against acrylamide formation include modifying processing conditions which include temperature and cooking time and addition of acrylamide inhibiting agents (Curtis & Halford, 2016; Jackson & Al-Taher, 2005; Kizito et al., 2015). 
According to EC (2017/2158/EU) and Murkovic et al. (2019), there is need to look at the mitigation measures to ensure achievement of acrylamide levels lower than the benchmark levels. Perera et al. (2021) stated that it is important to implement suitable acrylamide mitigation strategies at various levels. That study cited mitigation strategies including good cooking practices and a change in food behaviors and food consumption patterns. GAIN (2020) reported that the will, motivation and the ability of vendors to ensure food safety is contributed by their knowledge, attitude and practice. Complete removal of acrylamide from food is hard hence the need to reduce its levels in food by diversifying diets among other mitigation measures (Elias et al., 2017). 
Most of the vendors of potato-based products often used mature potato tubers. (Mainya et al., (2020) stated that level of maturity of potatoes affects the amounts of reducing sugars which are a precursor for the formation of acrylamide. The practice of using mature potatoes as reported by a majority of vendors is good practice as advised by FDA (2016) and Mainya et al. (2020). This is because premature potatoes have high levels of reducing sugars as compared to mature ones. If used, then the resulting chips and crisps from the potatoes will have high acrylamide levels. Therefore, it is of great significance to ensure changes in the acrylamide forming potential of raw potatoes so as to minimize acrylamide formation in the potato product (Halford, 2019; Rifai & Saleh, 2020). 
The results of this study indicated that most of the vendors often fried potato slices to golden yellow rather than a brown color. This finding agrees with a finding reported by Mesias et al. (2020) where respondents preferred frying chips to a golden color. This may have been driven by the fact that most of the consumers often ate potato chips, bhajia and crisps that are yellow and not the dark brown ones. This is consistent with a study done on potato frying practices where most (87.3%) of the respondents preferred golden color for chips (Mesias et al., 2020). Tajner-Czopek et al. (2021) pointed out colour as the first priority for consumers in chips and crisps. Consumers like the light and golden colour of potato snacks regardless of the preparation method. Lombard (2017) emphasizes that the light yellows to golden brown crisps are appealing to consumers and have minimal acrylamide content.  
A big proportion of the employed who perceived acrylamide as a human health concern also ate yellow rather than the dark brown chips, bhajia and crisps. According to GAIN (2020), in their review, various studies noted that consumers used visual clues to decide where to buy food. This implies that consumers do not necessarily buy food based on their knowledge of the risk associated with its consumption but also based on their own preferences as noted by Mesias et al. (2020).
As shown earlier, there was a significant statistical association between age, marital status and level of income and often eating potato potato-based products that are yellow and not the dark brown ones. The younger adults aged between 18 and 34 years, the married and those who earned low income were more likely to eat the yellow and not the dark brown ones. There is scanty information in acrylamide studies to support this finding. However, in a study by Mesias et al. (2020) most of the respondents preferred golden color for chips. Tajner-Czopek et al. (2021) stated that the colour of chips and crisps is the first priority for consumers and that they like the light and golden colour of potato snacks. Lombard (2017) added that crisps that are light yellow to golden brown are attractive to consumers and they have minimal acrylamide content.  Also, in the current study area, people may be used to eating food of lighter colour. Being a slum area, reducing cost of cooking by reducing cooking time is crucial which results in food of a lighter colour hence their choice of light-yellow potato products. 
Those who perceived acrylamide as a health risk were more likely to eat potato products that are yellow and not the dark brown ones. This finding is consistent with a study conducted in Cambodia on risk perception and dietary decisions which concluded that risk perception is a key driver to changing food purchasing and consumption behaviours (Brown et al., 2022). However, in a systematic review conducted by GAIN (2020), it was noted that as much as consumers were aware of the risks linked to the consumption of some food, the consumers went for the food products that were often cheaper and easier to get. This is very likely where though people are knowledgeable about the associated health risks, they do not have enough money to purchase what is considered safe.
Approximately a third of the vendors often soaked raw potato slices in water for 15-30 minutes before frying. This is quite a small percentage. This practice should be encouraged as advised by Sobol et al. (2020) that potato slices should be washed or soaked. It is also important to blanch potatoes for chips before frying to remove soluble sugars (EC, 2017/2158/EU; Raffan & Halford, 2019). In addition, about a third of the vendors often stored potatoes in a dark and cool place to inhibit sprouting. The importance of storage is emphasized by Clasen et al. (2016) that optimum storage temperature for potatoes meant for making crisps and chips should be 8.5 - 9.5oC. This is because temperatures below the said temperatures lead to increase in reducing sugars which in turn increases acrylamide formation. It is important to manage storage conditions to mitigate sprouting (Halford et al., 2012; Halford, 2019).
In a household study on acrylamide formation prevention in Spain, households upheld most of the mitigation measures recommended for the mitigation of acrylamide formation when preparing chips (Mesias et al. (2020). This implies that the mitigation measures are not a burden to implement at any level of food handling. However, in a review by GAIN (2020), poor food handling and storage practices among other unsafe food practices were reported. The challenge may be lack of knowledge on acrylamide formation, its health effects and mitigation measures.
In wheat-based product, most females, most of those aged between 18 and 34 and most of those who had attained secondary school education often ate wheat-based products (chapatti, samosa and mandazi) that are yellow and not the dark brown ones. According to GAIN (2020), consumers used visual clues to decide where to buy food. This may be the case with this study where consumers buy food based on their preferences regarding colour among other factors. However, in a systematic review conducted by the same researcher, as much as consumers were aware of the risks linked to the consumption of fast food, the consumers went for the food products that were often cheaper and easier to get. This implies that consumers do not necessarily buy food based on their knowledge of the risk associated with its consumption but also based on their own preferences as noted by Mesias et al. (2020). The disparity in findings may be explained by the fact that where money is scarce, people will always go for cheap regardless of whether they are aware of the related health risks or not. To reduce exposure to acrylamide intake through coffee, diversification of diet is essential so as to minimize dietary exposure (Elias et al., 2017). 
4. CONCLUSION
Most of the vendors often used mature potato tubers to make chips/bhajia/crisps, most often fried potato slices to golden yellow rather than a brown color and most often cooked chapatti and other wheat breads to a light brown rather than dark brown colour, respectively. The biggest proportion of the vendors often stored potatoes in a dark cool place which prevents sprouting. Besides, the biggest percentage of consumers preferred consuming potato based and wheat-based products that are yellow and not the dark brown ones. There was a statistically significant relationship between eating the yellow rather than the dark brown potato fried products and some demographic characteristics including age, marital status and level of income. Regardless of knowledge levels of the respondents, various acrylamide mitigation practices were put in place by the two groups. This suggests that acrylamide mitigation measures are not a burden to implement. Following it is therefore crucial that the vendors and consumers should be educated on acrylamide mitigation measures to be able to implement them at all times.
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