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Abstract

Tjiparuro Z., 2013. Challenges of designing a cracker for Morama bean – Short communication. Res. Agr. Eng., 
59: 35–37.

Experiments were done on Morama beans (Tylosema esculentum) using macadamia nut crackers. Results and subsequent 
design work done thereafter showed that the cracking of the beans, their alignment during cracking and separation of 
kernels from shells presented peculiar challenges unresolvable by conventional processes. 
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What is scientifically known as Tylosema esculen-
tum and classified as a bean is essentially, especially 
to a layperson, a hard-shelled nut known as Morama 
in the Botswana vernacular, where it is abundant. 
It is also abundant in Eastern Namibia, with traces 
in South Africa (Nepolo et al. 2009). Morama is a 
source of quality protein, oil rich in mono and di-
unsaturated fatty acids, with no cholesterol, from 
which a range of products such as milk, oil, cookies, 
yoghurt, etc. can be derived (Jackson et al. 2010; 
Holse et al. 2011). Traditionally, the bean is usually 
roasted and manually cracked along its major axis to 
split into two clean halves. Shells are separated from 
kernels by hand sorting. Jideani et al. (2009) studied 
its physical parameters. The bean’s anecdotal param-
eters acknowledged to influence the design of pro-
cessing equipment (Olmstead 1975; Yoshimura, 
Papalambros 2004), however, were not studied.

MATERIAL AND METHODS

In April 2007, experiments were done on Mora-
ma beans in Tzaneen (South Africa) using macada-
mia nuts crackers. The beans were divided into two 

almost equal batches, cracked on two machines, 
and the resulting mixtures were put through sieves 
of sizes 14, 12, 7 and 3 mm. From this the following 
main parameters were computed. 

Size distribution (%): the ratio in weight of the 
beans captured by each screen to the total weight 
of the throughput from the machine

Cracking efficiency (%): the ratio of completely 
cracked beans to the total beans fed into the hopper. 

Kernel breakage ratio (KBR): the amount of 
damaged and cracked kernel

RESULTS AND DISCUSSION

The results are given in Table 1 and their histo-
grams are given in Fig. 1. The results show the fol-
lowing:

14 mm sieve: 59.5 % and 67.8% of beans were 
trapped by 14 mm sieve, dominated by 90% and 
88.2% non-cracks, as a result of the smaller size of 
Morama beans compared to macadamia nuts, re-
spectively (Naturland 2000; Jideani et al. 2009). 
Additionally, a lot of beans were partially cracked 
and thus unable to release the kernels. 
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12 mm sieve: All beans in this category were 
cracked and consisted mostly of halves and quar-
ters in almost equal proportion.

7 mm sieve: This consists mostly of quarters of 
kernels and shells, exhibiting 100% cracking rate.

3 mm sieve and below: Anything at 3 mm sieve size 
and below consisted mostly of small cracks and dust of 
kernels and shells, certainly the kind that will be blown 
away as waste or dust in a commercial operation. How-
ever at 7.5% and 6.2% for both crackers, respectively, 
pulverisation of the beans was not very excessive.

Overall, the Macadamia crackers were not suit-
able for Morama beans with less than 46.0% crack-
ing efficiency for both machines. Thus a suitable 
machine was developed. During its testing, two 
challenges namely, bean alignment and bean shell-
lightening, were found to be central to the design of 
a Morama processing plant.

Bean alignment during cracking. The beans 
present a design challenge as naturally they rest on 
their shorter axes, hence need careful alignment to 
present their major axis during cracking. 

Separation by shell-lightening. Morama shells 
and kernels are difficult to separate as they both 
sink in water and do not separate in air. Thus, shell-
weighting was tried by soaking the beans in water 
at intervals of 10, 30, 60 and 120 min to enable just 
the shells to absorb water and become heavier, 
but could not separate when cracked and passed 
through a draft of air. Lastly, shell-lightening was 
done by rubbing off the weight of shells with car-
borundum stones before cracking. This resulted in 
shells separating to leave behind a mixture domi-
nated by kernels. 

CONCLUSIONS 

In conclusion, the Macadamia crackers were 
not suitable for the beans. Alignment of the bean 
during cracking was found to be a key parameter. 
Lastly, an approach to deal with crops whose dif-
ference between shells and kernels is very minimal 
is presented. 

Table 1. Size distribution, cracking efficiency and kernel breakage ratio

Cracker type Parameters
Sieve size (mm)/quantity (%)

14 12 7 3 < 3

Motorised Cracker

SD – 59.5 14.4 18.4 5.5 2.2

CE 46.0

KBR 14.3

Commercial Cracker Type 1

SD – 67.8 13.3 12.6 4.0 2.2

CE 40.0

KBR 12.9

SD – size distribution, CE – cracking efficiency, KBR – kernel breakage ratio
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Fig. 1. Size distribution, cracking efficiency (CE) and kernel breakage ratio (KBR) 
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