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ABSTRACT 
This paper presents a research into the use of locust bean pod powder (Makuba) as an additive in concrete. 
Makuba is a powdery product obtained from Locust bean pod when pounded. It is found mainly in the Northern 

part of Nigeria with scientific name Perkia Filicoidea. Two grades of Concrete (20 and 30) were investigated to 

determine the suitability of Makuba as an additive in Concrete. To each grade of Concrete, Makuba was added in 
varying concentration of 0%, 2.5%, 5.0% and 10% cured in water and tested for compressive strength after a 

period of 7, 28 and 56 days respectively. The chemical analysis carried out on Makuba showed that Makuba 
contains at least 15 elements. Ranking top are: Magnesium (24%), Potassium (20%), Calcium (17%), Aluminum 

(15%), Sodium (12%), Chlorine (10%), Radium (1%) and others below 1% in concentration. The results on the 

compressive strength of the concrete samples revealed generally a decrease in strength for every increase in 
Makuba content. However, there was a progressive increase in strength with age up to 56 days. Moisture 

absorption test also carried out had revealed a corresponding increase in the moisture absorption with the 
percentage addition of Makuba for both grades of Concrete. It has also revealed that grade 20 concrete absorbed 

more moisture than grade 30 Concrete. Makuba is therefore not considered suitable as additive in concrete at 

percentages considered. 
  

SIGNIFICANCE: The research gives an insight into the use of Makuba as a possible replacement to foreign 

additives in concrete owing to its availability, low cost, and properties. 
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1. INTRODUCTION 
 

Strength is commonly considered to be the most 

valuable property of concrete. However, in most 

practical cases other characteristics such as 

workability, durability, impermeability etc, are also 

important. Strength gives an overall picture of the 

quality of concrete. Compressive strength being the 

primary requirement of a good concrete in its 

hardened state is aimed at not just to ensure that the 

concrete withstands a prescribed compressive stress 

but also because other desired properties of concrete 

are concomitant with high strength (Ibu, 2009). 

According to British Cement Association 

(2006),concrete is made by mixing cement, 

supplementary cementitious materials, water, fine 

aggregate (sand), coarse aggregate (gravel or 

crushed stone) with or without admixtures, 

reinforcement, and fibres or pigments. Admixtures 

in liquid or powdery form in varying proportion are 

added to alter or modify one or more of the 

properties of the concrete. Neville (2003), defined 

admixtures as a chemical product which, except in 

special cases, is added to the concrete mix in 

quantities not larger than 5% by mass of cement 

during mixing or during an additional operation 

prior to placing of concrete for the purpose of 

achieving a specific modification, or modifications 

to the normal properties of concrete. In fact, British 

Cement Association (2006) recommends that the 

quantity added be less than 0.2% and usually less 

than 0.1% of the concrete weight. To this author, 

even at this low level, admixtures have a very 

significant effect on the concrete properties. The use 

of concrete admixtures to control the properties of 

fresh and hardened concrete is very common today. 

Among these admixtures are accelerators, retarders, 

water reducers, pigments, etc. 

Admixtures depending on the type, may be imported 

or sourced locally. The ones imported from abroad 

are often too expensive. It becomes imperative to 

develop local materials, which may be suitably used 

to, either improves on the performance of concrete 

or to alter its behaviour and at the same time 

cheaper. The cost of Makuba is about N2.00 per kg 

in 2008 in Kano. It can therefore be considered 

cheaper than most locally used materials and more 

so, imported materials. Makuba had been widely 

used as an additive in laterite for the construction of 

low cost housing in the Northern part of Nigeria. 
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This is probably, due to its availability and cheap 

rate of procurement. Thus, if it could be established 

that Makuba can be used as an additive in concrete 

the overall cost of the concrete work could be 

reduced.  

 

2. MATERIALS AND METHODS 
 

2.1 Materials 
2.1.1  Makuba: Makuba was purchased from 

Kurmi market of Kano State of Nigeria and taken to 

Bayero University, Kano for test. The powder was 

sieved through 425µm sieve to obtain the powdery 

particle of the substance. 

2.1.2  Cement: The cement used for the research 

was ordinary Portland cement manufactured by 

Ashaka Cement Plc, Bauchi. 

2.1.3  Aggregate: The coarse aggregate was made 

of crushed granite with nominal size of 20mm. The 

fine aggregate was clean sharp sand of zone 2. Both 

samples were obtained at A.T.C junction, B.U.K. 

road in Kano. 

2.1.4  Water: The water used for mixing and 

curing of the cubes was potable and fit for drinking. 

 

2.2 Methods 

2.2.1 Determination of optimum moisture content 

of cement and makuba. This test was carried out in 

accordance with BS 4550 part 3 (1978). The results 

are presented in Table 1 

2.2.2 Sieve analysis of fine and coarse 

aggregates. This was conducted in accordance with 

BS 812 part 1 (1975). The results are indicated in 

Table 1 

2.2.3 Chemical analysis of makuba. This was 

conducted at the Centre for Energy Research and 

Training (CERT), Ahmadu Bello University, Zaria 

using the Nigeria Research Reactor - 1 (NIRR-1). 

The results are presented in Table 2. 

2.2.4 Concrete mix design 

The mix design of grades 20 and 30 concrete were 

carried out in accordance with Teychem, etal (1975), 

popularly known as Department of Environment, 

United Kingdom (1975), method for design of 

normal concrete mixes. The concrete was batched by 

weight with addition of makuba as additive of 0 %, 

2.5 %, 5 %, and 10 % of weight of cement 

respectively. Cubes of samples of both grades of 

concrete were cast and cured in clean water for 7 

days, 28 days, and 56 days respectively. 

2.2.5 Slump test 

This test was conducted in accordance with BS 1881 

part 102 (1983) on fresh concrete of both grades to 

determine the workability of the concrete. The result 

is presented in Table 3. 

2.2.6 Compressive strength. 

This was conducted in accordance to BS 1881, part 

116 (1983) on concrete samples of both grades of 

makuba concrete cured in water for 7 days, 28 days, 

and 56 days respectively. The results are presented 

in Table 4 

2.2.7 Water absorption of makuba concrete. This 

test was conducted in accordance with BS 1881 part 

122 (1983) on samples of both grades of makuba 

concrete cured in water for 28 days. The result is 

presented in Table 5. 

 

3. RESULTS AND DISCUSSION 
 
Table 1 presents results on some properties of the 

mix constituents. The results showed that the 

optimum moisture content of makuba of 18 % 

compared to that of cement of 20 %. The fine 

aggregates used were in zone 2 and coarse 

aggregates were of 20 mm nominal size. Table 2 

presents the chemical composition of makuba. The 

analysis indicated that makuba contains at least 

fifteen elements with magnesium (24%), potassium 

(20%), calcium (17%), aluminium (15%), sodium 

(12%), chlorine (10%) etc. It was noted that makuba 

does not contain silicon which is an important 

element in cement. Table 3 gives the results of 

slump test of both grades of makuba concrete. The 

result showed that the slump reduced with increase 

in percentage addition of makuba. However, the 

values were within the designed range of slump of 

10-30 mm. 

Table 4 shows the compressive strength for grade 20 

and 30 concrete respectively with various percentage 

of Makuba. The results show that generally, the 

compressive strength of the concrete had decreased 

with an increase in the percentage addition of 

Makuba. However, the concrete had gained strength 

progressively to 56 days for any particular 

percentage addition of Makuba. This is also 

presented in Figures 1 and 2. There is also a 

corresponding reduction in density for every 

increase in the concentration of makuba. The 

possible causes of this decrease may be attributed to 

the action of “makuba” on the concrete.  

Makuba contains elements such as magnesium, 

sodium and potassium, which react with water 

forming hydroxides (alkalis) and then reacts with 

hydrated cement to form salts which weakens the 

bonds in concrete. The salts; sodium silicate and 

magnesium silicate respectively break the bond 

integrity of concrete (Snow, 1992; Neville, 2003; 

Schramm et al, 2004). Ogork and Rimi (2007) also 

gave an explanation concerning the effect of 

Potassium in concrete. They stated that Potassium 

reacts with hydrates of C2S and C3S in cement to 
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give Potassium silicate, which is responsible for the 

high early strength in concrete, but with higher 

percentage of Potassium displaces more of the 

calcium in the cement to form potassium silicates 

with less calcium silicates left. This leads to a 

reduction in strength of the concrete.  

 The progressive increase in strength and density up 

to 28 days may be attributed to the hydration process 

in the concrete being cured. After the age of 28 days, 

the concrete would have gained most of its 

compressive strength, while the formation of salts 

also ultimately reduces its strength. Table 5 gives 

the summary of result of the percentile water 

absorption of grade 20 and 30 concrete respectively 

for various percentage addition of “makuba”, cured 

in water for 28 days. The results show that the water 

absorption increases with increase in the percentage 

addition of “makuba” for both grades of concrete. 

This is also presented in Figure 3. This is as a result 

of the effect of makuba which weakens the bond in 

concrete by formation of salts. This may also result 

in more voids created in the concrete, thus, the 

concrete will tend to absorb more water. 

  

Table 1: Some properties of mix constituents 

 

 PROPERTY CONSTITUENT RESULT 

Optimum moisture content Cement 20 % 

 Makuba 18 % 

Grading of aggregates Fine aggregates Zone 2 

 Coarse aggregates 20 mm nominal size 

 

Table 2: Chemical composition of makuba 

 

ELEMENT CONCENTRATION, (PPM) PERCENTAGE 

CONCENTRATION, (%) 

Magnesium (Mg)  874±0.9 24 

Potassium (K) 729±6 20 

Calcium (Ca) 621±18 17 

Aluminium (Al) 568±11 15 

Sodium (Na) 432±13 12 

Chlorine (Cl)  384±57 10 

Radium (Rd) 44.3±10.1 1 

Manganese (Mn) 28.7±0.4 1 

Chromium (Cr) 1.18±0.18 < 1 

Thorium (Th) 1.10±0.17 < 1 

Lanthanum (La) 0.57±0.07 < 1 

Hafnium (Hf) 0.54±0.12 < 1 

Scandium (Sc) 0.17±0.03 < 1 

Samarium (Sm)  0.17±0.01 < 1 

Zinc (Zn) BDL < 1 

BDL-Below detection limit 

 

Table 3: Workability of grades 30 and 20 concrete 
 

Percentage addition of 

makuba 

Average slump (mm)  

 Grade 30 concrete Grade 20 concrete 

0 20 22 

2.5 17 19 

5 13 14 

10 12 13 
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Table 4: Summary of average compressive strength for grade 20 and 30 concrete (N/mm
2
) 

 

  Percentage  Addition of  Makuba  

Grade of 

concrete 

Age 

(Days) 

0 2.5 5 10 

20 7 29.41 27.41 22.82 17.33 

28 33.93 29.04 27.41 21.48 

56 37.33 32.29 29.04 22.67 

30 7 36.89 28.00 23.26 18.22 

28 41.33 30.29 28.59 22.07 

56 43.11 32.45 29.70 23.70 

 

 

Table 5: Summary of water absorption for grade 30 and grade 20 concrete   

 

% ADDITION OF 

MAKUBA 

AVERAGE MOISTURE ABSORPTION (%) 

GRADE 30 GRADE 20 

0 0.4 0.5 

2.5 0.6 0.7 

5.0 1.2 1.0 

10.0 1.3  2.13  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Compressive strength of grade 20 makuba concrete 
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Figure 2: Compressive strength of grade 30 makuba concre 

 

 

 

 
 

 

 

Figure 3 Water absorption of makuba concrete 
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4. CONCLUSION 
 

On the basis of the result obtain, the following 

conclusion could be drawn; 

i Makuba contains at least 15 elements. Top 

most of these elements are Magnesium 

(24%), Potassium (20%), Calcium (17%), 

Aluminum (16%), Sodium (12%) and 

Chlorine (11%) in high concentration.   

ii The compressive strength and density of the 

concrete decreases with increase in the 

addition of Makuba for both grades of 

concrete.  

iii The water absorption of concrete increases 

with an increase in the percentage addition 

of Makuba. 

iv  Makuba is not suitable as additive in 

concrete. It may however be suitable when 

used in very small quantities.  
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