Available online www.jocpr.com

Journal of Chemical and Phar maceutical Resear ch, 2015, 7(5):215-223

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRC5

Millet residue resulting from the production of millet beer: Quantification,
Estimation of water content and Re-use optionsin Ngaounder e, Garoua and
Mar oua (Cameroon)

Meffo Y emele Bouberte', Tsamo Cornelius®* and Dongo Etienne®

!Department of Chemistry, Faculty of Science, Usitgiof Maroua, Maroua, Cameroon
’Department of Chemistry, Higher Teachers’ Train®ajlege, University of Maroua, Maroua, Cameroon
®Department of Chemistry, Faculty of Science, Umitgiof Yaounde I, Yaounde, Cameroon

ABSTRACT

This work involves the quantification, estimatioh water content and re-uses options of millet residn
Ngaoundere, Garoua and Maroua with the aim of figdbetter management options for this waste. Tagsirvey
of 22 quarters that constitute the selling pointsmllet beer locally called «bil-bil» in these togwas done. Here
guestionnaires were administered to the produce @nsumers of «bil-bil» to evaluate the quardité residues
produced and re-use options. Samples of residue ealected at different selling points and drigcth in the sun
and oven for 48 hours to determine the water cdnt€he duration of the drying process was deterchibg
measuring the time used to obtain a constant mHss. study revealed that nearly 100 % of the procueee
women while most of the consumers are low inconreeeaf both sexes. Results also showed 6269 H® B and
1951 kg of residue generated in Maroua, Ngaoun@ereg Garoua respectively per week during the pedbthe
survey and about 6% of the residue is used in feeding animals. Dependi the atmospheric conditions, it takes
16 hours in the sun to get dry completely and 24réiin the oven at 100 °C, giving the water conteni2 % and
84.4 % for the samples using the oven and solamgmespectively. This waste is a problem for tifeabitants and
their environmentsso, adequatpolicy and regulatory systenean help improve its management.
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INTRODUCTION

African countries and Asian countries are expeiiancapid population, economic and industrial growhd these
are making environmental conservation a difficaltkt In urban areas, the careless disposal of tinalusffluents
and other wastes on road sides, in rivers & lakesskample may contribute greatly to the poor dquaif river

water [1].

One of such waste is millet residue which is olgdifrom the production of millet beer commonly edlkbil-bil»

in Cameroon, using millet and water as raw matefia). There are several steps in the productiatcgss, which
include malting, milling, mashing, lautering, baij, fermenting, conditioning, filtering, and packag[3]. Millet

residue is obtained from the filtration step of firecess. Three types of filtering media are conlgnased in the
three Northern regions of Cameroon: bags of 50rkg00 kg, woven baskets with dry leaves and a coatlon of

the bags and the woven baskets. [4]. The solidiuesbbtained after filtration has an odor and camain between
22-28 % dry matter, 28-32 % protein, starch 7 Wulkmse 15 % , fats 10 % and mineral elements By These
residues are mainly external hulls of grains tlettain lignocelluloses (lignin, hemicelluloses, asdlulose) which
cannot be digested by yeast during the brewingge®due to the presence of lignin. After recovitny,residue can
be used as animal feed (e.g. breastfeeding cowresgf kg of residue in its diet, while mature cand small
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ruminants require 7% kg andlkg of residue respelgiiyfertilizers, human consumption, and laxatjveised for
long term conservation or transformed into biofiéls

Despite these re-use options, most of the residteedumped in the environment, where they may béaatinated
by fungi or release toxic compounds. As a resulhghl toxins or polyphenol compounds that resisitdyzal
degradation can leach out, posing a risk to hunmanesvironmental health. This is how some watercsiaround
the towns, have become polluted [6]. A greater getage of it is abandoned around the vicinity ofmhan
habitation attracting the housefly which is usualwector of various diseases such as typhoid festalera,
dysentery and trachoma. This causes damage to hio@adth and quality of life due to its smell.

The sustainable management of solid waste stresnimspierative in order to minimize environmental gndlic
health risks around the world. Unfortunately, white balance between the specific components sfsygtem in
delivering sustainable waste management are alreatlyunderstood and established in most develapeahtries,
this is not often the case for developing countsigsh as Cameroon [7].

This work therefore, involves the quantificatiostimation of water content and re-uses options ilétmesidue in
Ngaoundere, Garoua and Maroua with the aim of figdietter management options for this waste teeptdtuman
health and the environment.

1.1. Study area

Cameroon is a developing country in Central Africith a surface area of 475,650 kmand a population of 19
406100 habitants and expected to be 21 917 6020tp 28]. Its geographical position as well as tbatthe
Northern region of Cameroon showing its vegetaimmpresented in Figure 1 [9]. The climate of thetimern
regions of Cameroon (Sudano—Sahelian climate) ésacierized by a very long dry season (Novembévidg)
which is favorable for the cultivation of millet v is the main ingredient of millet beer locallglled «bil-bil»
[10]. Millet is the staple food of the people ireie towns and besides using it in brewing milletrpi¢ is also use in
making other food products. The brewing uses afletood causing deforestation in these Sudano—Bahteiwns,
where re-forestation is one of Cameroon governreesitallenges because the effects of climatic clmegeh as
flooding have become very recurrent [11].
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Figure 1 Map of Camer oon showing its vegetation cover as of 2003
EXPERIMENTAL SECTION

A survey ( §' February-25 April 2013 ) of the selling points of «bil-bil» bed «cabarets» in Maroua (10 quarters),
Garoua (07 quarters) and Ngaoundere (05 quarters)dane followed by the administration of questaires to the
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producers and consumers of «bil-bil». Samples sidtes resulting from «bil-bil» production were leoted at
different selling points in the three towns andedrboth in the sun and oven to determine the watetent. For
drying in the oven: different masses (heavier ma&0 g, lighter mass: 38 g) of the residue wertecied,
weighed in aluminium foil papers and put in the ma a temperature of 18C. For drying in the sun: samples of
the residue with different masses (heavier mas80 1f lighter mass: 1000 g) were collected, weigded put in
the sun under the following average conditions:perature 38C, pressure 9600 Pa, humidity 62 % and wind SW
4.5 ms. Samples in the oven and sun were collestddeweighed after 6, 24 and 48 hours.

The water content was calculated by using the ioiig equation (1);

initial rmass of residue— final mass of residue
Water content =

x 100 L )(1

initial mass of residue

The duration of the drying process was determinethbasuring the time used to obtain a constant.mass
RESULTSAND DISCUSSION

3.1. Number of quartersand peopleinvolved in thisactivity per town

A survey of selling points in these three townseaded that mainly women are implicated in theswities. Tables
1, 2 and 3 present the total number of persons ifeurof consumers plus producers) involve in thediiies in
the different selling points per quarter in thefetiént towns of Ngaoundere, Garoua and Maroua césphy.

Table 1 Number of quartersand consumer s plus producer s surveyed in Ngaoundere

Quarter Representative population | No of consumers | No of producers
Joli Soir 126 71 55
Burkina 25 6 19
ONAREF 11 3 9
Nowegienne 14 3 11
Bamianga 10 1 9

Total: 186

Table2 Number of quartersand consumer s plus producer s surveyed in Garoua

Quarter Representative population | No of consumers | No of producers
Njamboutou 13 5 8
Sodecoton 4 1 3
Bamileke 12 8 4
Romde Adjia 19 9 10
Yelwa 7 1 6
Soweto 9 2 7
Ngalbidje 23 8 15

Total: 87

Table 3 Number of quartersand consumer s plus producer s surveyed in Maroua

Quarter Representative population | No of consumers | No of producers
Pont vert 58 22 36
Baoliwol 23 14 9
Pitoare 15 5 10
Domayo 29 6 23
Harde 49 9 40
Pallar 25 19 6
Missinglieo 13 4 9
Ourotchede 22 3 19
Zilend 16 9 7
Founangue 15 6 9

Total: 265

The study also revealed that this activity is peact by people with diverse professional backgreuwith ages
ranging from 16 to 56 years with those betweenrab 36 years constituting the majority. However,rhye@00 %
of the producers are entirely women while mosthaf tonsumers are low income earners (studentssgekers,
farmers) of both sexes. It should be noted alsbrtiwst producers are also high consumers.

The variations in the number of persons involvethin activity in different towns stems principafipm the level
of urban development in these three towns. Mor@leeare involved in Maroua (25%nd Ngaoundere (186) than
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Garoua (87) because though highly populated, MaamagaNgaoundere have many remote quarters thatifavoe
practice of this activity unlike in Garoua that Ibawrs many big government and industrial activitigh good
urban network. Thus, very little space for thisidgt (that contributes in poor hygienic situatiar the town)
resulting from strict control by the municipal aoittties.

3.2. Quantity of residue produced per week

DJANAN et al., 2002 [12] reported that, 62.5 kgnaflet produces 37.5 kg of residues (or 60 %) [T4]is relation
permitted the estimation of the quantity of resigweduced after brewing as it was noticed from shigly that, the
quantity of millet used by producers ranged mobtyween 25-100 kg per quarter per week. This egtirttaus
showed that 6269 kg, 3818 kg and 1951 kg of resideee generated in Maroua, Ngaoundere and Garoua
respectively per week during the period of the syr\hese findings are summarized in Figure 2 below

Summary of quantity of residue per week

ENgaoundere

H Garoua

2
22% Maroua

Figure 2 The quantity of residue produced in each town per week

It is evident from Figure 2, Maroua produces thghbst quantity of millet residue, followed by Ngadere and
lastly, Garoua. This can also be explained on #&sbof the existence of many remote quarters inolvt and
Ngaoundere.

3.3. Re-use options of theresidue

There exist many re-use options for this residd fue mainly to its lignocelluloses (lignin, hemlicloses, and
cellulose), fats and mineral elements contentsl{fjtesents exceptional nutritive qualities fornaals in general. It
can also be exploited in the production of biofustsl enrichment of the soil. Despite the fact thagpod number
of re-use options are practiced in these townpresented in Figure 3 below, this study howeverated that most
of it is stored in old clay pots, basins, and bagd dumped around the road sides.

218



Tsamo Corneliuset al J. Chem. Pharm. Res,, 2015, 7(5):215-223

Percentage valorization per town

1%%

mFeed
m Fertiliser
Biofuel

m Arki

Figure 3 Summary of re-use options of theresiduein the three towns

In general, the highest percentage (62 %) of tk&ue is used in feeding animals in all the theens. This is
obvious as cattle’s rearing is the main activityhirse three towns. Table 4, shows compositioriet§ dontaining
the residue fed to some animals.

Table 4 Composition of diets containing millet residue fed to some animals [14]

Br eastfeeding cow Mature Cow Small ruminants
9kg of residue from «bil-bil» 7% kg of residuerfrabil-bil» | 1kg of residue from «bil-bil>
2%, kg of millet chaff 2 kg of millet chaff 1/4kg afillet chaff

The least (1 %) re-use option is in biofuels. Thésause though the residue is not environmentaépndly when
disposed it takes time to ferment, thus many peaptestly the rural population prefer other rapidirees of fuel
(e.g. wood). The application of the residue adlizet is predominant in Ngaoundere because hezside cattle
rearing cultivation of a variety of other cropspiscticed owing to its Sahelian and equatorial atem. “Arki” is

used to describe another local drink very rich lgolol resulting from a lengthy fermentation peridde use of
residue to produce this drink is highest in MaroMaroua is characterized by very rural populationhwow

incomes and having one of the lowest schoolarisatites in Cameroon, thus, elucidating the higtsaomption of
arki as most people are unemployed and lack adedmatvliedge on the dangers of this drink.

3.4. Analyses of the water content of theresidue

Results show that it takes 48 hours on averagdrfgng to be complete (constant mass) for both q¥égures 4
and 5) and sun drying (Figures 6 and 7). The cohsteight implies all the water in the residue lea@porated.
Thus, this measured mass obtain is that of thé finad sample and the water content is estimagiaguequation
(1). For drying in the oven, the final quantity drfy matter in percentage obtained was 28 % fothallsamples,
giving a percentage water content of 72 % in themmples, Tables 5 and 6. For the samples in thetisarfinal
guantity of dry matter in percentage obtained wadg 86 giving a percentage water content of 15.6 é&bles 7 and
8. The difference in the water content of the sampteshe sun and oven is probably due to the absorpifo
moisture by the samples in the sun since it wassegh to the humidity of the atmosphere. Genertibre was no
observable color change of the samples during dted the drying process. However, the texture ckdnfjom
sticky to crispy and the odor disappeared thusativacting flies. Showing, the organic matter evaped with
drying.

Table5 Changesin mass of the heavier sample with timein the oven

Mass(g) | Percentagelossin mass | Time(h)
1800 0 0
1361 23.4 6
572 68.2 24
517 71.2 30
503 72 48

Water content 2%
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Figure 4 Percentage lossin mass against time for the heavier sample dried in the oven

The curve Figure 4, shows a general increase inptieentage loss in mass with the gradient steapé¢he
beginning (between 0 and 26 hours) showing thatateeof percentage loss in mass is highest dte¢ganing and
gradually decrease as all the water is lost.

Table 6 Changein massfor thelighter sample with timein the oven

Mass(g) | Percentagelossin mass | Time(h)
38 0 0
10.95 71.2 24
10.87 71.4 48
10.8 72 72

Water content 2%

The same quantity of water content obtained (72d¥lpeavier and lighter samples dried in the ovenpaincipally
due to controlled conditions in the oven. It aladicate that water contain in the residue is plajisicadsorbed
which can easily be lost in the same quantity tatihg despite the quantity of residue concerned
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Figure5 Per centage lossin mass against time for thelighter sampledried in the oven

The curve Figure 5, shows a rapid initial increimsthe percentage loss in mass of the lighter sasnflietween O-
32 hours) and a slight increase between (32- 46shand finally a constant after forty-eight hourke surface area
of heating for lighter samples is greater thanheavier samples. Thus, the behaviour of the cuiger€ 5 (absent
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in heavier samples, Figure 4), may be due to thedtion of new compound(s) or impurities which arere stable
to heat at 100 °C.

Table 7 Changein mass for thelighter samplein thesun

Mass(g) | Percentagelossin mass | Time(h)
1000 0 0
212 78.8 6
143 85.7 24
134 86.6 30
133 86.7 48
Water content 86.7%
100
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. 80 ~—
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< 30 ce
T mass
20
10
0
0 20 40 G0
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Figure 6 Per centage lossin masswith time for the lighter sampledried in the sun

Table 8 Changein mass of heavier samplein the sun

Mass(g) | Percentagechangein mass | Time(h)
1500 0 0
441 70.6 6
292 80.5 24
271 81.9 30
270 82 48

Water Content 82%

The difference in water content for heavier antitéy samples dried in the sun, 82 % (Table 8) &hd 8 (Table
7) respectively, is to be expected as the lighteanes provide a greater surface exposure to thettsan the
heavier samples. Also is difficult to perfectly ¢arh atmospheric conditions during the dying peridtle difference
of about 4 % between the heavier and lighter sasrpé¢ter illustrate this. This water content ofro8@ % for these
samples is also an indication that the water iy phlysically adsorbed on the residue surface wharh easily be
lost in the same quantity if dried under same aietl conditions.
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Figure 7 Per centage lossin mass against time for the heavier sample dried in the sun

From the shape of the graphs, Figures 6 and 7rfanglin the sun, it is seen that it takes a shiditee for a large
quantity of water to be lost, 0- 16 hours for heaand lighter samples. It is also observe thattlier heavier
samples Figure 7, the weight loss stays constam ft6-24 hours and then increase again while ferlighter
sample Figure 6, the weight loss decrease from4l&durs and increase from 24-26 hours. The behexabu
heavier samples may simply be due to the re-alisormf atmospheric water which may be the sameofact
responsible for the increase in weight loss from284hours for the lighter samples. However, therelse in
weight loss for the lighter samples can be attabduto the presence of some impurities or formatbmew
compound(s) which are stable at atmospheric terntyresa

CONCLUSION

The production and consumption of millet beer &ilib- is highly practiced in less developed zoneshef towns
studied because the inhabitants are mostly lessagetli unemployed or farmers with very low incormgs liter of
this drink cost just about 10 US dollar cents coragao more than one US dollar for the cheapedtebot well

refined beer. The volume of the residue producectletively high (approximately 12000 kg) in theel towns
studied which though had many re-use options Istil a good portion of it being dumped in to theirmment

without any control measures. This study reveathed drying the residue in the sun (which is chedipethe local

population) eliminated the highest percentage akewéB4 % on average) and this could possibly im®eere-use
options and avoid dumping of non dried residue &msform of drying eliminates the odour ) whichrésponsible
for a number of health and enviromental problemthése towns e.g. cholera. However, This dumping irucial

problem in these towns like those of other citiesl@eveloping countries, where the lack of adequsatment of
different types of waste, remains one of the mpjoblems to be solved [15].

Due to the culture, climate, poverty and low ediocet! levels in the Maroua, Garoua and Ngaoundtre,
cultivation of millet, production and consumptiohnoillet beer and generation of millet residue witintinue to rise
in these areas. So, the government through thed logmans as well as civil society and nongovernmlent
organizations amongst others can improve the mamawgeof the waste through: sensitization on thegdenof the
waste and the millet beer, better management apfionthe residue, improved production processtlier millet
beer that will generate less waste and proper argton of the production to management of the evdstough
adequate policy and regulatory systems.
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