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ABSTRACT 

In this study,  mineral analyses in two local alcoholic drinks (Burukutu and Pito) samples were 

collected from three states (Benue, Nasarawa and Plateau) and analyzed using standard 

methods of Association of Official Analytical Chemists (AOAC), and Atomic Absorption 

Spectrophotometer(AAS) . The study revealed that Burukutu contain the highest concentration 

value of Fe (5.49  2.14 µg/L) while Cr showed least concentration value of (0.17 0.037µg/L). 

Similarly Pito contained highest mineral concentration value of Pb (6.87  16.4 µg/L) while Cr 

has the least value (0.155 µg/L). The t-test determination for mineral content in 

burukutu between Benue and Nasarawa showed significant difference (P  for Zn (t = 0.99, 

P = 0.016), but Cd, Cr, Fe, K and Pb were not significantly different at P = 0.05. For mineral 

content in Pito between Benue and Nasarawa, there is significant difference (P  for Fe (t = 

0.98, P= 0.248, but Cd, Cr, K, Pb and Zn were not significantly different P  The 

concentrations of Cd, Cr and Pb of these beverages call for moderation since the body 

accumulates these substances and in excess they are of health concern to man. 

Keywords: Alcoholic drinks, minerals, concentration, fermentation, Burukutu, Pito 
 

1.0 Introduction 

All alcoholic beverages are prized for their ethanol content which is produced as a result of 

simple fungus, (yeast) fermentation (Shubhangini, 2010).  

Fermentation is an energy producing mechanism used by organisms starved of air, for even 

yeast, given oxygen, to break down glucose completely into water and carbon dioxide (Soper & 

Tyrell, 2000). A variety of raw materials are used namely grapes, apples cereals etc.  

Alcohol fermentation has been appreciated, if not understood since the dawn of civilization.  

The fermentations most widely exploited by man involve converting grain and other vegetable 

matter into ethanol through “alcohol fermentation”, as described by Louis Pasteur who studied  
 

 

 



18 | P a g e  

 

LAJAST: Journal of Engineering, Science and Technology 

ISSN: 2545 - 5583 (online) 

Vol. 3 Number 1, November, 2019 

www.asuplafia.org.ng/journal 

wine making and developed the pasteurization process. Under anaerobic conditions, in yeast and 

some other microorganisms, pyruvate,  the product of glycolysis, is converted first to 

acetaldehyde and carbondioxide by pyruvate decarboxylase and then to ethanol by alcohol 

dehydrogenase (John, et al.,2010). 
 

 

 

 

 

CH3COCOOH           CH3CHO +  CO2   CH3CH2OH
-
 

 

 

The ethanol in alcoholic beverages is produced by the fermentation of glucose, generally 

obtained from grapes or  from grains such as corn, rye, and wheat  which is why ethanol is  

sometimes known as grains alcohol. Grains are cooked in the presence of malt (sprouted barley) 

to convert much of their starch into glucose. Yeast enzymes are added to convert the glucose into 

ethanol and carbondioxide (Paula, 2011). Fermentation in its modern form covers all such 

reactions which involve slow decomposition of big molecules of certain organic compounds into 

simpler ones under catalytic influence  of non-living complex substances called ferments. 

 

Alcohol serves as a source of calories. Alcoholic beverages are prepared in which starch 

hydrolysis is accomplished by malting (germination); for example African, Kaffir, Egyptian 

Buzo, Nigerian Burukutu, Pito, Kenyan Busaa, Zambian Munkoyo. Most of these beverages are 

rich in carbohydrates, protein and most vitamins and minerals.  

 

Minerals are substances originating in rocks and metal ores.  Many minerals are essential for 

health. We obtain them by eating plants which take up minerals from  the soil, by eating animals 

that have eaten plants or eaten other animals and to some extent by drinking water that contains 

minerals (Lucy et al.,2009).  

Minerals are needed by the body in only tiny quantities and are termed macrominerals or 

microminerals e.g Ca, Mg, P, K, Na and S according to the % of your total body weight they 

constitute and how much you need in your daily diet. Microminerals which are also known as 

trace elements make up less than 0.005% of the body’s weight. Those microminerals with 

identified or established roles in health include Cr, Cu, F
-
, I, Fe, Se and Zn.  

 

Burukutu and Pitto are cereals food drinks that are locally brewed and widely consumed in 

Nigeria particularly in the North Central States. They are produced from starchy grains such as 

sorghum (guinea corn), millet and maize or composites of either two and serve as source of 

alcohol by low income earners in preference to more expensive branded factory-based beers 

(Kolawole et.al.,2007). 

 

 

Pyruvate decarboxylase 
Alcohol dehydrogenase 
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2.0 Materials and Methods 

2.1 Chemicals and Instrumentations 

All the reagents used for these analysis are of Analytical Grade (Analar) , the instrument used 

include Atomic  Absorption Spectrophotometer. 

 

2.2 Study Area 

A total of nine (9) Local Government Areas three from each of the three states (Benue, Nasarawa 

and Plateau) in North-Central Nigeria were used.     

 

2.3 Sample collection and preparation.  

Samples of Pito and Burukutu were collected into 2 litres of plastic container from three 

different most frequently patronized vendors joints in Nasarawa, Benue and Plateau (labeled 

randomly as DAA, DBG, DRR, LAT, LBS, LMG, ALR, AAK, AWR, JNT, JNP, 

JNR,JSB,JEL,JER,, JEB,JST, JSL, JEL, JER, JEB, NMM, MNB,MLW,GOM, 

GAR,GA,OBC,OOI and OIS). The samples were transferred to the laboratory in an ice covered 

flask before storing in the refrigerator.   

 

2.4 Mineral analysis of the samples.  

The mineral analysis of the samples of fermented drinks was carried out using standard methods 

described by AOAC,(2013). The concentration of three (3) heavy metals (Cd, Cr and Pb) in 27 

samples of Pito and burukutu were determined by Atomic Absorption Spectroscopy (AAS) 

(Thermo 3000 series) at the National Research Institute of Chemical Technology (NARICT) 

Zaria.  

 

2.5 Statistical t-Test for Metals in Samples 

The statistical t-Test for the various metals in burukutu and pito between the states  were 

determined to test for significant difference in the mean of metal contents in the samples. The 

metal contents in samples in the various states were also compared with the control values.  The 

experimental data obtained in this study was analysed statistically using mean, standard 

deviation and bar chat. Student t-test by analysis of variance (ANOVA) was also used to 

determine any possible variation (at P<0.05 significance level). 

3.0 Results and Discussion  

3.1 Results 

The results of mineral analysis for Burukutu and Pito are presented in Tables 1 and 2 below 

respectively.   
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Table 1: Minerals Contents  (  of Burukutu 

 

Sample codes 

 

Metals 

(µg/L) 
GK MK OT AK DM LF JS JE JN CT Average Std Dev 

Cd 0.0210 0. 193 0.193 0.187 0.0220 0.0200 0.183 0.257 0.069 0.227 0.259  +0.163 

Cr 0.137 0. 179 0.179 0.190 0.211 0.192 0.107 0.183 0.115 0.181 0.166 +0.0369 

Fe 6.17 4.49 4.49 7.28 2.41 7.96 6.02 2.56 8.06 12.2 5.49 +2.14 

K 17.0 105.0 105.0 20.1 22.4 21.0 21.2 19.3 21.2 19.3 39.2 +37.5 

Pb 0. 431 0.389 0.389 0.521 0.277 0.355 0.665 0.278 0.177 0.201 0.387 +0.144 

Zn 0. 495 0.932 0.932 0.331 0.275 0.348 0.353 0.416 1.04 0.42 0.569 +0.307 

 

Values are triplicate determinations and means + standard deviation 

 

Table 2: Minerals Contents (  of Pito 

 

Sample codes 

 

  

Metals 

(µg/L) 
GK MK OT AK DM LF JS JE JN CT Average Std Dev 

Cd 0.0180 0.193 0.243 0.133 0.147 0.197 0.233 0.026 0.026 0.193 0.205 +0.0470 

Cr 0.137 0.146 0.122 0.131 0.159 0.170 0.198 0.109 0.222 0.144 0.155 +0.368 

Fe 3.72 7.58 6.53 1.61 2.03 1.80 4.92 5.91 10.2 8.56 4.92 +2.93 

K 12.1 16.7 19.5 20.8 21.9 17.0 22.7 21.6 20.0 20.5 19.1 +3.35 

Pb 0.504 0.465 0.299 0.368 50.1 2.35 0.386 0.174 7.21 0.403 6.87 +16.4 

Zn 0.354 0.505 0.315 0.289 0.849 0.282 0.337 0.290 1.10 0.278 0.480 +0.294 

 

Values are triplicate determinations and means + standard deviation 

 

3.2 Discussion  

The mineral content of Burukutu and Pito samples revealed the followings; 

The Cd content of burukutu in this study ranged from 0.0210 
 
–

  
0.257 µg/L with mean value of 

0.259 µg/L and control value of 0.227 µg/L. The mean Cd content of burukutu for Benue 

(0.0199 µg/L), and Nasarawa (0.0202 µg/L) were less than the control but that of Plateau 

(0.0377 µg/L) was greater. The mean Cd content of burukutu in this study is less than 81.0 µg/L  
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in burukutu, 1.88 µg/L in goskolo, 9.0 µg/L in gulder, 455 µg/L in star, 864 µg/L in guineas 

stout, and 810 µg/L in harp at Jos reported by Gazuwa et al., (2015), Cd was not detected in 

kunu and burukutu at Ilorin, Kwara reported by Dosumu et al., (2009). The Cd content in the 

study for burukutu is less than the maximum limit (100 µg/kg) set by Codex Alimentarious 

Commission (FAO/WHO, 2007). 

For pito, Cd content ranged from 0.0180 to 0.243 µg/L with mean value of 0.205 µg/L and 

control value of 0.193 µg/L. The mean Cd content of pito for Benue (0.0206 µg/L), Nasarawa 

(0.0159 µg/L) and Plateau (0.0251 µg/L) were less than the control. The mean Cd content of pito 

in this study is less than 48.0 µg/L at Bolgatanga and  also, 18.0 µg/L at Tamale, 0.012µg/L at 

Wa, 2.0 µg/L at Accra, Ghana reported by Duodu et al., (2012), 071 µg/L at Jos reported by 

Gazuwa et al., (2015). The Cd content in the study for pito is less than the maximum limit (100 

µg/kg) set by Codex Alimentarious Commission (FAO/WHO, 2007).  

 

The Cr content of burukutu in this study ranged from 0.107 –
  

0.211 µg/L with mean value of 

0.181 µg/L and control value of 0.166 µg/L. The mean Cr content of burukutu for Benue (0.165 

µg/L), and Plateau (0.135 µg/L) were less than the control but that of Nasarawa (0.198 µg/L) is 

greater. The Cr content in the study is less than the maximum limit (100 µg/kg) set by Codex 

Alimentarious Commission (FAO/WHO, 2007).  

For pito Cr content ranged from 0.109
 
– 0.222 µg/L with mean value of 0.155 µg/L and control 

value of 0.144 µg/L. The mean Cr content of pito for Benue (0.135 µg/L) was less than the 

control but that of Nasarawa (0.153 µg/L) and Plateau (0.177 µg/L) were greater. The mean Cr 

content of pito in this study is less than 1.0 µg/L at Accra and 1.0 µg/L at Tamale, Ghana 

reported by Duodu et al., (2012). The Cr content in the study for pito is less than the maximum 

limit (100 µg/kg) set by Codex Alimentarious Commission (FAO/WHO, 2007).  

 

The Fe content of burukutu in this study ranged from 2.41 –
 
8.06 µg/L with mean value of 5.49 

µg/L and control value of 12.2 µg/L. The mean Fe content of burukutu for Benue (5.05 µg/L), 

Nasarawa (5.88 µg/L) and Plateau (5.54 µg/L) were less than the control. The Fe content of 

burukutu in this study is less than 12000 µg/L for burukutu at Mammy market, Abakpa Enugu 

state reported by Eze et al. (2011), 2610 µg/L for burukutu and 171 µg/L for goskolo at Jos 

reported by Gazuwa et al., (2015), the permissible limit (1000 µg/L) set by WHO for drinking 

water and (426000 µg/L) set by Codex Alimentarious Commission (FAO/WHO, 2007). 

For pito Fe content ranged from 1.61 – 7.58 µg/L with mean value of 4.92 µg/L and control 

value of 8.56 µg/L. The mean Fe content of pito for Benue (5.94 µg/L), Nasarawa (7.01 µg/L) 

and Plateau (5.54 µg/L) were less than the control. The mean Fe content for pito is less than 568 

µg/L at Bolgatanga, 1650 µg/L at Tamale, 312 µg/L at Wa and 544 µg/L at Accra, Ghana 

reported by Duodu et al., (2012), and 2650 µg/L for pito at Jos reported by Gazuwa, et al. (2015)  
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, the permissible limit (1000 µg/L) set by WHO for drinking water and (426000 µg/L) set by 

Codex Alimentarious Commission (FAO/WHO, 2007). 

The K content of burukutu in this study ranged from 1700 –
 
10500 µg/L with mean value of 

3920 µg/L and control value of 1930 µg/L. The mean K content of burukutu for Benue (7580 

µg/L), Nasarawa (2120 µg/L) and Plateau (2060 µg/L) were greater than the control. The mean 

K content of burukutu in this study is less than 10000 µg/L for burukutu at Madakiya, Kaduna 

state reported by Yabaya, (2008), 4850 µg/L for kunu and 5550 µg/L for burukutu at Illorin, 

Kwara state reported by Dosumu et al. (2009), 1080 µg/L for burukutu at Mammy market, 

Abakpa Enugu state reported by Eze et al., (2011), and 1410 µg/L at Abidjan, Cote ‘d Ivoire by 

Solange et al., (2014).  

For pito K content ranged from 1210 – µg/L with mean value of 1910 µg/L and control value of 

2050 µg/L. The mean Cd content of pito for Benue (1610 µg/L), and Nasarawa (1990 µg/L) were 

less than the control but that of Plateau (2140 µg/L) was greater. The mean K content of pito in 

this study is less than 4850 µg/L for kunu and 4350 µg/L for pito at Illorin, Kwara state reported 

by Dosumu et al. (2009), 751000 µg/L for pito at Bolgatanga, 943000 µg/L at Tamale, 695000 

µg/L at Wa and 790000 µg//L at Accra, Ghana reported by Duodu et al., (2012). 

The Pb content of burukutu in this study ranged from 0.177
 
–

 
0.665 µg/L with mean value of 

0.387 µg/L and control value of 0.201 µg/L. The mean Pb content of burukutu for Benue (0.403 

µg/L), Nasarawa (0.384 µg/L) and Plateau (0.374 µg/L) were greater than the control. The mean 

content of Pb in burukutu in this study is less than 40.0 µg/L for burukutu at Ilorin, Kwara state 

reported by Adebayo et al. (2010), 190 µg/L observed in burukutu in Southern Nigeria (Iwegbue 

et al.,2014), 11.0 µg/L for goskolo, 22.0µg/L for burukutu at Jos reported by Gazuwa et al., 

(2015) and the maximum limit (2000 µg/kg) set by Codex Alimentarious Commission 

(FAO/WHO, 2007). 

For pito Pb content ranged from 0.174 – 50.1 µg/L with mean value of 6.87 µg/L and control 

value of 0.403 µg/L. The mean Pb content of pito for Benue (0.423 µg/L), Nasarawa (17.6 µg/L) 

and Plateau (2.59 µg/L) were greater than the control. The mean Pb content of pito in this study 

is less than 272 µg/L for pito at Tamale, 106 µg/L for pito at Bolgatanga, 168 µg/L at Wa and 

166 µg//L at Accra, Ghana reported by Duodu et al., (2012) and the maximum limit (2000 

µg/kg) set by Codex Alimentarious Commission (FAO/WHO, 2007). 

Lead can severely affect the central nervous system. Overt signs of acute intoxication include 

dullness, restlessness, irritability, poor attention span, headaches, muscle tremor, hallucinations, 

and loss of memory. Signs of chronic lead toxicity include tiredness, sleeplessness, irritability, 

headaches, joint pain, and gastrointestinal symptoms (Baker et al., 2014). 

The Zn content of burukutu in this study ranged from 0.275–
 
1.04 µg/L with mean value of 0.420

 

µg/L and control value of 0.569 µg/L. The mean Zn content of burukutu for Benue (0.787 µg/L), 

and Plateau (0.603 µg/L) were greater than the control but that of Nasarawa (0.318 µg/L) was  
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less. The mean Zn content of burukutu in this study is less than 5.0 µg/L for kunu and 5.0 µg/L 

for burukutu at Illorin, Kwara state reported by Dosumu et al. (2009), 2330 µg/L for kunu at 

Ilorin, Kwara state reported by Adebayo et al. (2010), 184 µg/L for burukutu and 0.003 µg/L for 

goskolo at Jos reported by Gazuwa et al., (2015), the maximum limit (15000 µg/L) set by WHO, 

and (99400 µg/kg) set by Codex Alimentarious Commission (FAO/WHO, 2007). 

For pito Zn content ranged from 0.282
 
– 1.10

 
µg/L with mean value of 0.2.78 µg/L and control 

value of 0.480
 
µg/L. The mean Pb content of pito for Benue (0.392

 
µg/L), Nasarawa (0.473 

µg/L) and Plateau (0.575
 
µg/L) were greater than the control. The mean Zn content of pito in this 

study is less than 5.0 µg/L for kunu and 5.0 µg/L for pito at Illorin, Kwara state reported by 

Dosumu et al.,(2009), The mean Zn content of pito in this study is less than 683 µg/L for pito at 

Tamale, 636 µg/L for pito at Bolgatanga, 694 µg/L at Wa and 859 µg//L at Accra, Ghana 

reported by Duodu et al.,(2012), 51.0 µg/L at Jos reported by Gazuwa et al.,(2015) , the 

maximum limit (15000.0 µg/L) set by WHO, and (99400 µg/kg) set by Codex Alimentarious 

Commission (FAO/WHO, 2007). 

Zn is an essential nutrient required in the body for boosting immune functions, a cofactor of 

several enzymes including carboxypeptidase, DNA polymerase, carbonic anhydrase,  alkaline 

phosphatase and alcohol dehydrogenase among others (Gazuwa and Ubom, 2015). Burukutu and 

pito are good sources of Zn which is relevant for immune function, wound healing, blood 

clotting, and thyroid function (Debjit. 2010) 

The variations in mineral compositions in the samples of burukutu and pito may be due to the 

non- standard processing methods, soil fertility, soil moisture  and storage. Mineral elements are 

important because they are essential for regulating and building the living cells and fighting 

depression(Ogunbawo et al., 2013). 

The presence of metals in these alcoholic beverages except for accidental action reflects the 

environment. Water is the main component of these beverages, and as a consequence, the 

concentrations of metals in these beverages may be related to the purity of water  used in the 

production processes, hence there is a possibility of contamination of the products with metallic 

extracts from the equipment used(Iwegbue et.al.,2014). 

 

4.0 Conclusion and Recommendation  

The findings of the study revealed that the essential minerals; Fe, K and Zn in burukutu and pito 

makes these locally fermented brews a rich sources of nutritional minerals. The concentration of 

Cd, Cr and Pb in these beverages calls for moderation since the body accumulate these 

substances and in excess they are of health concern to man. 
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