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Errata

p.84, reference (13) should read

{13) Pollock, J.R.A., Essery, R.E. & Kirsop, B.H.,
J. Inst. Brew., 81 (1953) 295-300.

p.94, line 12

"Reissenweker" should read : "Reissenweber".
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Stellingen

. Hoewel de voedingswaarde van Afrikaanse troebele bieren in
bepaald opzicht hoger is dan die van helder gerstebier, mag dit
geenszins worden opgevat als verontschuldiging voor onbeperkte
consumptie van eerstgenoemde produkten.

Platt, B.S., Food Technol., 18(1964)662-670.

Chevassus-Agnes, S., Favier, J.C. & Joseph, A., Cahiers de Nutrition et de

Diététique, 11(1976)89-104,

Dit proefschrift, hoofdstuk 6,

2. Akinrele's veronderstelling dat geen zetmeelafbraak optreedt
gedurende het weken van maiskorrels in water tijdens de ogi-
bereiding, is ongegrond.

Akinrele, I.A., J.Sci.Fd Agric., 21(1970)619-625,

Dit proefschrift, hoofdstuk 8,

3. Overmatige fermentatieve verzuring van Busaa kan het meest

effectief worden voorkomen door pasteurisatie van dit produkt.

Indien pasteurisatie niet kan of mag worden toegepast, kan deze

verzuring twee weken worden uitgesteld door bewaring bij 3-5"C.
Dit proefschrift, hoofdstuk 9.

4. Gezien de verdovende eigenschappen van foezelalcoholen mag
worden verondersteld dat de - regelmatig met fatale gevolgen
gepaard gaande - verslaving aan Chang'aa mede wordt verocorzaakt
door het vaak hoge foezelgehalte van dit produkt,.
Miiller-Limmroth, W., Piendl, A. & Hoffmann, H., Brauwiss., 30(1977)303-311.
Dit proefschrift, hoofdstuk 7.

5, In de methode, beschreven door Bathgate, ter bepaling van de
activiteit in mout van "endo-f-glucanase", wordt dit enzym ten
onrechte vermeld als B-(l,4)-glucaan 4-glucanohydrolase:
EC 3.2.1.4. Bovendien is het aannemelijk dat, door de keuze van
gezuiverd B-glucaan uit gerst als substraat, deze methode niet
specifiek is voor het enzym endo-B-glucanase (endo-1,4:1,3-p-
glucaan 4-glucanohydrolase), maar ook tegelijkertijd de activiteit
van o.a. cellulase (B-(l,4)-glucaan 4-glucanohydrolase) weer-
spiegelt. Zonder verdere kennis omtrent de structuur van B-glucanen
van andere graansoorten, en de intrinsieke enzymen die kunnen
leiden tot hun afbraak, verdient het geen aanbeveling de eerder
genocemde methode toe te passen ter voorspelling van de filtreer-
baarheid van wort, bereid uit mout van andere graansoorten dan
gerst.

Bathgate, G.N,, J.Inst.Brew., 85(1979)92-94,

Fincher, G.B., J.Inst.Brew., 86(1980)163.

Dit proefschrift, hoofdstuk 10.

6. Gezien vanuit het oogpunt van volksgezondheid, aanvaardbaarheid,
en verpakkingskosten, verdient de invoering van losse zure melk-
produkten de voorkeur boven verpakte gesteriliseerde melk in het
Keniazanse schoolmelkprogramma.



7. Het gebruik van een aantal hoogwaardige Afrikaanse traditionele
gerechten getuigt van een op lange praktijk berustende wijsheid.
Het verdient aanbeveling aandacht te besteden aan promotie — ge-
steund door produktontwikkeling en conservering - van zulke gerech-
ten teneinde hun verdringing door minder azangepaste of geimporteer-
de levensmiddelen te voorkomen.

8. Het zijn tegenwoordig niet zozeer problemen van technische aard,
doch politieke factoren, die er in belangrijke mate toce bijdragen,
dat - omvangrijk technologisch en op consumenten gericht onderzoek
ten spijt - meel van tropische landbouwgewassen, in daartoe geschik=-
te landen, nog slechts in geringe mate als bakkerijgrondstof wordt
toegepast,

9. In plaats van het direct overnemen van stringente eisen voor
hygiéne en microbiologische kwaliteit van levensmiddelen zoals aan-
bevolen door een aantal internationale organisaties (WHO, Codex Ali-
mentarius, e.a.), zouden ontwikkelingslanden gebaat zijn bij een
genuanceerd systeem waarin zulke normen geleidelijk aan worden ver-
scherpt.

10, Het toenemende Salmonella-probleem in ontwikkelde landen is
een van de voorbeelden, die aantonen dat de begrippen "ontwikkeld"
en "verstandig" niet verward mogen worden.
Oosterom, J., Wit, J.C. de, Schothorst, M. van, Leusden, F.M. van & Kampel-
macher, E.H., Zbl.Bakt.Hyg., I.Abt.Orig. A248(1980)190-201.

11. Beroepsmatige wisselwerking tussen buitenlandse en plaatselijke
collega's wordt bevorderd door een zodanige mate van kennismaking,
dat het woord "buitenlander" zijn bijklank "vreemdeling™ verliest.
De hokjesgeest, en relatief grote persconlijke luxe, die zich regel-
matig manifesteren bij buitenlanders werkzaam in ontwikkelingslan-
den, dragen tot zulke kennismaking niet bij.

12, Tijdens de voorbereiding en uitvoering van projecten voor tech-
nische samenwerking met ontwikkelingslanden wordt herhaaldelijk on-
voldoende aandacht besteed aan het feit, dat de te verschaffen fa-

ciliteiten door de ontvangende instantie, na beéindiging van zulke

projecten, vaak niet optimaal kunnen worden benut,

13. Recent onderzoek wijst uit dat het tot poeder vermalen hoorn-
materiaal van neushoorns een belangrijke rol speelt in de traditio-
nele Chinese geneeskunde, met name ter behandeling van koortsen.
Afgezien van het belang van natuurbehoud, zou deze rol reden genoeg
moeten zijn voor de betrokken Chinese autoriteiten om koortsachtig
mede te werken aan het voorkomen van de dreigende uitroeiing van
deze diergroep.

Martin, E.B., The international trade in rhinoceros produets. A report for

the WWF and the IUCN, 1979.

M.J.R. Nout

Aspects of the manufacture and consumption of Kenyan traditional fermented
beverages

Wageningen, 9 september 198l
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1 Introduction

Kenya stragdles the equator in East Africa and occupies an area of
584,000 km“ (approximately 17 x the size of the Netherlands).
Figure 1! shows a sketch of the country, its 8 provinces,

41 districts, and the major towns (provincial headquarters).

As a result of the wide variation in altitude (highest point:
Mount Kenva 5200 m), a variety of climatological zones exists,
ranging from desert to humid-tropical to alpine. Table 1 summarises
the major areas and their climatological characteristics.

Table 1. Kenya: climatological zones acc, to Bhushan (10),

Arxea Av.altitude Av,annual Temperature Description
rainfall min.o max.
(m) (mm) ("c)
Western Kenya 1150 1000-1300 16 32 hot and rainy all year with

typical rain forest vegeta-
tion, now extensively

cultivated.
Rift Valley 1650 750~1200 12 24 temperate climate with two
and Highlands rainy seasons from March to

May and October to December;
the Highlands are the most
productive agricultural
areas of Kenya.

Northern and 130 250~ 500 22 34 semi-desert and desert areas
Eagtern Kenya with little vegetation, the
home of pastoralists.

Coastal belt 17 1000-1250 22 30 warm and humid, thin coastal
: belt suitable for farming,
giving away to thorn scrub
and semi—-desert inland.

The Kenyan population, estimated at 15.2 million by the 1979 census,
comprises 98 7 Africans, with the remaining 2 7 consisting mainly
of Asians. The African population comprises three major ethnic
groups; the numerical strength, tribes, and their traditional
residential areas are summarised in Table 2.

Although industrialisation and commerce are increasingly gaining
momentum in Kenya, it is nevertheless an agricultural country,
where the majority of the population is engaged in agriculture.
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Legend to Figure 1. ,

WE Western Province 15 Nandi district 30 Kitui district
1 Bungoma distriet 16 Kericho district 31 Masaku district
2 Busia district . 17 Nakuru district
3 Kakamega district 18 Narok district N-E North-Eastern Province
.19 Kajiado district 32 Mandera district
NY Nyanza Province 33 Wajir district
7% siaya district CE Central Province 34 Garissa district
5 Nyanza district ‘ 20 Nyandarua district
6 Kisii district 21 Nyeri district €O Coast Province
22 Kirinyaga district 35 Tana River district
RV Rift Valley Province 23 Murang'a distriet 36 Lamu district
7 Turkana district " 24 Kiambu district 37 Taita district
8 Samburu district 25 Thika district 38 Kilifi district
9 West Pokot district : 39 Kwale district
10 Trans Nzoia district EA Eastern Province 40 Mombasa district
11 Elgeyo Marakwet district 26 Marsabit district
12 Baringo district 27 Isiolo district
13 Laikipia district 28 Meru district 41 Nairobi area
14 Uasin Gishu.district 29 Embu district

However, only approximately 35 Z of the gross national product
is derived from this sector (10,49)due to widespread subsistence

farming.

Table 2. The major ethnic groups of Kenya acc. to Bhushan (i0).

Ethnic group 7% of African Major tribes Main area
population
Bantu 66.5 Central Bantu: Xikuyu, Embu, Rift Valley and
Meru Highlands

Western Bantu: Luhyia, Kisii, Western Kenya
Kuria

Eastern Bantu: Kamba, Kenda, Eastern Kenya
Swahili, Pokomo  and Coast

Nilotes 30.4 Highland Nilotes: Kipsigi, Rift Valley and
Nandi, Pokot, Suk, Tugen Highlands
River/Lake Nilotes: Luo Western Kenya
Plains Nilotes: Maasai, Rift Valley
. Samburu, Turkana
Cushites 3.1 Somali, Galla, Rendille Northern and
(Hamites) Eastern Kenya

As a background to the following chapters, 2 few relevant aspects
(mainly derived from Acland (1)) are presented of those agricul-
tural crops grown in Kenya which, among others, provide ingredients
for the manufacture of fermented beverages. These are mainly cereals
(maize, sorghum, finger millet, bulrush millet, barley), sugar-
cane, and coconut palms.



Maize (Zea mays) is the most important staple crop in Kenya. It Ts
.grown throughout the country but in particular in the Western, | |
Rift Valley, Central, and Eastern Provinces. Almost exclusively,
white dent floury cultivars are grown which produce a creamy white
meal when processed. All the maize produced is used for human con-
sumption. The majority is processed either by hammer milling or
(increasingly) by extraction milling into a coarse meal (either
whole or sifted). A common dish prepared by cooking maize meal and
water is Ugali, characteristically a stiff porridge.

Maize meal is also used in the preparation of fermented products.
When maize meal is immersed in water and left overnight at ambﬂent
temperatures, a spontaneous souring takes place as a result of
microbial activity in the presence of fermentable sugars derivéd
from the maize meal. The resulting sour slurry is added in a cer-—
tain proportion to boiling water, which causes the maize meal to
gelatinise and produces a viscous gruel (Uji), which has a pledsant
and refreshing sour taste.

The names Ugali and Uji are not specifically used to denote maize-
derived dishes. Ugali (stiff porridge) and Uji (gruel) are also =
prepared from sorghum, mlllets, and cassava.

A third product in which maize meal is used as an 1ngred1ent is
Busaa, a traditional beer. A description of this product and 1ﬂ
manufacture will be given in Chapter 2.

Table 3 summarises the estimated maize productlon in 1978, 1tsi
mode of processing, and a breakdown of the various uses of malae*
meal (Kariungi, F.T., personal communication).

Table 3. Kenya: estimated maize production, processing and utilisation (1978).

NET MAIZE PRODUCTION (i.e. after post-harvest losses): 1.7 .100 tonnes

PROCESSING: Z of net production
Hammer milling 45 .
Extraction milling 16 E

Others (incl. fresh consumption and starch manufacture) 39

UTILISATION OF MAIZE MEAL (WHOLE & SIFTED) (TOTAL 8 .10° tonnes)
Unfermented products: Ugali (stiff porridge) 81-84 %
Fermented products: Uji {(gruel) 10-12 2

Busaa (opaque beer) 6~ 7 7%

The net production includes the marketed maize (through the Natio-
nal Cereals and Produce Board) as well as the non-marketed maize
(subsistence farming). It should be noted that although some
statistics are available in Kenya, a number of activities mention-
ned in this study are not yet controlled or recorded. In such
cases, estimates based on field-work and interviews have been used
in conjunction with official statistics to give an overall impres-
sion of the situation.

Sorghum (Sorghum bicolor) is mainly grown as a subsistence crop,
exclusively for human consumption. Because of its relative resig-
tance to drought it can be grown in areas where poor so0il condiT
tions and insufficient rainfall preclude maize cultivation. At
present, due to the introduction of maize cultivars of increased
drought-resistance, sorghum and maize are often found together in




areas of varying climatological character, e.g. in the Western,
Eastern, and Rift Valley Provinces. The estimated annual produc-
tion of sorghum is approximately 200,000-500,000 tonnes.

On a home scale, sorghum grains are pounded or ground to produce
meals, ranging in colour from creamy white to pink, which are used
in the preparation of Ugali and Uji dishes.

In several African regions (West Africa, East Africa, South Africa)
sorghum is a major raw material for the manufacture of sorghum
malt and traditional beers. In Kenya however, field observations
revealed that sorghum is used in negligible quantities for this
purpose.

Finger millet (Eleusine coracana) is a millet grown mainly in the
warn, humid areas of Zimbabwe, Uganda, Tanzania, and Kenya. It is
found mainly in the Lake Victoria region of Kenya, in particular
in the Kericho, Kisii, Bungoma, Busia, and Siaya districts.
Although finger millet is a cash crop of considerable importance,
notably in the Western Province, official statistics concerning
its production are not existent.

The importance of sorghum as a malting cereal in several African
regions was mentioned above. In East Africa however, finger millet
is the major ingredient used in the traditional manufacture of
malt. Although sorghum would be available for malting purposes,
local malt manufacturers maintain that finger millet is superior
to sorghum in terms of activity and flavour. Because of its popu-
larity as a traditional source of malt, and its limited availabil-
ity, finger millet is approximately twice as expensive as sorghum
or other millets (e.g. bulrush millet). This partly explains why
only a minor quantity of finger millet is used for food preparation
(Ugali, Uji), since it is traditionally considered a luxury item
and reserved for special occasions.

Bulrush millet (Pemnisetum typhoides) is more resistant to drought
than sorghum and is therefore found mainly on poor (sandy), arid
soils. It is widely distributed in the arid and semi-arid zones of
Africa and other continents. In Kenya it is grown mainly in the
lower altitude areas of Kirinyaga, Embu, Meru, and Machakos dis-
tricts.

The yields of this crop are usually 450 kg/ha. Little is known
about the area under cultivation or total production, since it 1is
mainly used for subsistence purposes, rather than as a cash crop.
Most bulrush millet is processed into a meal (using mortar and
pestle, grinding stones, or hammer mill), which is used in the
preparation of Ugali and Uji, either as the scle ingredient, or
mixed with sorghum or maize meal, Occasionally, and on a small
scale, bulrush millet is used for the manufacture of traditional
beer (e.g. Marwa in Meru district) (see Chapter 2).

Barley (Hordeum vulgare) is grown under contract for Kenya Brewer-
ies Ltd., which have their malt factory in Nairobi. The higher
altitude areas (mainly in the Rift Valley Province) of over 2000 m
are suitable for barley growing; at lower altitudes the rainfall

is often too unreliable. The major varieties grown are Proctor,
Tumaini, and Research, For the 1980/1981 season 27,500 ha of barley
were grown with a total expected production of 54,500 tonnes.

After grading at the maltings plant, the screenings (grains
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passing through a 2.2 mm sieve) are used for the manufacture pf
barley syrup, and approximately 30,000 tonnes of malt are pro 4céd
per annum (1981}.

Sugar-cane (Saccharum officinarum) is mainly grown in the Lake -
Vietoria basin (approximately 30,000 ha), and at the coast near
the Tanzanian border at Ramisi (approximately 5,000 ha). The main
product derived from sugar-cane in terms of tonnage, is white;
sugar. This is manufactured by seven mills in the Lake Victoria
basin, with an estimated annual production of 320,000 tonnes (17),
and by one mill at Ramisi, with an annual production of approkima-
tely 30,000 tonnes,
The manufacture of another sugar-cane derived product, Jaggery, is
more scattered in East Africa than the production of white supar,
which is restricted to the vicinity of sugar-mills. Jaggery fapcto-
ries are small and simple. The sugar-cane is crushed to extract
the juice, which is then boiled until it is thick enough to set in
moulds when cooled. If good quality cane is used, and if the juice
is well clarified, good quality "superfine" Jaggery can be produ-
ced. This is a sweetening material used by the Asian community in
cooking and in the preparation of sweetmeats. Its use however|is
declining. Poor quality cane is often used for Jaggery and clarif-
ication 1is given little attention. The result is a bitter prpduct,
sometimes called Black Jaggery, which is widely used in the mpnu-
facture of traditional spirits (Chang'aa).

Cane is also grown in small plots for direct consumption and Brew-
ing throughout the lower altitude, wetter areas of Kenya.

Coconut palms (Cocos nucifera) are only of importance along the
coast. A rough estimate of the number of coconut palms in Kenpa is.
approximately two million, grown on about 16,000 ha. Their maﬁn
commercial products are mature nuts, immature nuts, and palm wine.
Because of lack of incentive to produce good quality copra, tte
production and quality of copra is low. The fresh mature fruits,
immature fruits, and palm wine are claimed (1) to provide better
returns.

Palm wine is obtained by the spontaneous fermentation of palmrsap,
collected from the immature inflorescences. After cutting off|the
tip of the inflorescence, a calabash is attached to collect the
sap which trickles from the severed tip. At regular intervals! the
cutting of the tip must be repeated to provide fresh wound tlssue
from which the sap can flow. ;




2 Fermented beverages and their environment in Kenya

2.1 GENERAL

In this study, fermented beverages will be used to denote carbo-
hydrate-based, low viscosity liquids containing a noticeable
amount (>1 Z by volume) of alcohol. This excludes other, non-alco-
holic, fermented products of higher viscosity such as sour milk or
uji.

Furthermore, the fermented beverages consumed in Kenya will be
distinguished according to their origin, i.e. into traditiomnal
and foreign beverages.

Traditional fermented beverages are those which are indigenous to
the area and have been developed by the African people themselves.
Although the majority of Kenyan traditional fermented beverages
have a long history and form an integral part of the culture of
the land, the word "traditional" does not necessarily mean
"ancient'". It rather indicates that the products are produced
using age-old techniques from locally available (mostly home-
grown) raw materials., Formulations for traditional beverages are
flexible and depend partly on the availability and/or price of the
ingredients. This can be illustrated by the following example.
According to oral tradition, various Kenyan traditional fermented
beverages were prepared from wild honey in the past. Nowadays how-
ever, the same traditional beverages are mostly manufactured from
either sugar-cane juice, or crude or refined sugar since these are
cheaper and more available than honey.

In legal terms, the Traditional Liquor Act (25) describes tradi-

tional liquor as:

"(a) Any intoxicating liquor manufactured by traditional African
methods, other than distillation, which is offered, or inten-
ded to be offered, for sale in a state of continuing fermen-
tation without further processing; or

{b) such other intoxicating liquor manufactured in Kenya, other-
wise than by distillation, as the Minister may, by notice in
the Gazette, declare to be traditional liquor for the purpo-
ses of this Act." (25).

Foreign fermented beverages have been introduced into Kenya, main-
ly during the 20%® century. Missionaries, colonial administrators,
and settler-farmers have been instrumental in introducing a varie-
ty of technologies and foreign products, including fermented bever~
ages,

Although it is generally known that beer was produced by the Sume~-
rians before 7000 B.C. and wine by the Assyrians in 3500 B.C.,
specific types of beer developed in Europe as a result of techno-
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logical progress and regional taste preferences. These spec1f10
types of beer such as lager, ale, porter, bock, etc., could t %rﬂ-
fore be termed ag "indigenous™ or "traditional European beers

One relevant difference between the two groups, namely Kenyaq and
European traditional fermented beverages should be indicated. During
the past few centuries, European traditional fermented beverages

( ales, lager beers, wines, and spirits ) have been subject to a
gradual process of sophistication as a result of rapid scientifiéd
and technological development. The European beers and wines of

say, 200-300 years ago would therefore be rejected by most present-
day consumers on the grounds of their turbidity, poor shelf Jlfe,
and fluctuating quality characteristics. Kenyan (and most African)
traditional fermented beverages have not yet benefitted from -the
scientific and technological developments mentioned above., Their
status could therefore be conveniently compared to that of the
European fermented beverages of before the industrial and techno-~
logical revolution. Consequently, a wide scientific/technological
gap separates the Kenyan traditional fermented beverages from the
foreign fermented beverages of today.

2,2 KENYAN TRADITIONAL FERMENTED BEVERAGES

As mentioned in Section 2.1, the traditional fermented beverages
are prepared from locally available ingredients. The origin af

some Kenyan traditional fermented beverages can therefore be traced
to those regions where s50il and climatological conditions permit
the production of the essential ingredients. This is illusgtrated

by e.g. the manufacture of palm wine which originated at, and is
still limited to the cocastal belt, since this is the sole region

in Kenya where palms grow in abundance. Likewise, honey-based wines
originate from forest and bush areas where wild honey was available
in sufficient quantities. _
Although documentary evidence is not available, it appears that
occupational factors also played a role in the emergence of flermen«
ted beverages. Whereas most agricultural societies prepare tradi-
tional fermented beverages from ingredients containing carbohydra-~
tes as the major comstituent, the pastoral tribes (e.g. the Maasai)
do not appear to make fermented beverages, other than sour milk
products.

At present, these rather well~defined regional and possibly dccu-
pational patterns have disappeared to some extent as a result of
improved infrastructure and increased migration (urbanisation).

For the purpose of this study , beers are defined as those bever-
ages formed by alcoholic fermentation of sugars in solution, which
have been generated by a brewing (saccharification) process. Wines,
on the other hand, are obtained from raw materials containing
naturally occurring fermentable sugars. Based on these definitions,
the Kenyan traditional fermented beverages can he distinguished
into beers, wines, and spirits (distilled from beers or wines).




2.2.1 Beers
2,2.1.1 1Introduction

Pombe is a general name to denote African opaque beers made from
maize, sorghum, or millets. Several types of Pombe have been des-
cribed (13, 30, 36) which differ in characteristics and chemical
composition as a result of specific ingredients and traditional
processes involved in their manufacture.

The Kenyan traditional beers can all be classified as Pombe. They
are however significantly different from one each other with
regard to ingredients used and methods of preparation.

2.2.1.2 Busaa

Busaa is an opaque maize beer and originates from the western part
of Kenya, where it plays an important role in the traditional

Bantu and Nilotic cultures, particularly in the Luhyia, Luo, Kisii,
and Kuria tribes. At present, the habit of Busaa consumption has
spread all over Kenyva as a result of the increased migration of
people from western Kenya throughout the country, and in particu-
lar to the urban areas.

The traditional process for the manufacture of Busaa has been des-
cribed by Saint-Hilaire and Weibel(44). In principle, Busaa is ob=-
tained by a two-stage fermentation process, In the first stage, a
stiff mixture of water and raw maize meal is allowed to ferment at
ambient temperatures (22-30 0C) for two to three days, which
results in its acidification. Subsequently, the soured mass is
roasted (Plate 1). The roasting operation results in a partial
gelatinisation of the maize starch and the formation of a desir-
able roasted flavour. In the second stage, the roasted fermented
maize crumb is mixed with water, and finely ground malt made from
finger millet is added. The mixture is allowed to ferment at
ambient temperatures for two to three days. During this second
phase, simultaneous generation of fermentable carbohydrates (from
the maize and millet, by amylases from the finger millet malt) and
fermentation take place.

The (spontaneous) fermentation results in the formation of, among
others, alcohol and lactic acid. The final product contains vary-
ing amounts of alcohol (2-4 7 v/v)(volume/volume) and lactic acid
(0.5-1,0 % w/v)(weight/volume). At the time of consumption, good
quality Busaa has an opaque, creamy brown appearance due to a
stable dispersion of starch and other cereal residues. However,
after prolonged storage, fermentative acidification continues and
the stability of this dispersion breaks down, resulting in a sepa-
ration of sediment and clear supernatant. Due to the visual dete-
rioration and increased sourness, the product becomes unacceptable
and is rejected (personal communications from several beer hall
operators).

After fermentation, Busaa contains a4 considerable amount of coarse
particles originating from the maize meal and finger millet malt.
These are usually removed prior to consumption by straining. Tra-
ditionally, this is achieved using filters which have been attach-
ed to wooden drinking straws through which the beer is sucked from
a pot. Using such straws, a group of people, sometimes as many as
60, share a pot of Busaa.




10

Plate 1,

Roasting of fermented
maize as part of the
Busaa manufacturing
process.
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Because of the present wide distribution of Busaa consumption
throughout the country, and the increased commercialisation of the
product, the traditional method of consumption (using drinking
straws) is gradually disappearing. Nowadays, the crude beer is
often strained through a coarse milk sieve, and is then drunk from
plastic mugs or margarine tins (Plate 2).

2.2.1.3 Chekwe

Chekwe is a finger millet opaque beer, and is consumed in limited
gquantities in the Busia and Bungoma districts by the Luyia people.
In contrast to Busaa, Chekw2 is still very limited to its area of
origin.

Because of the relative high price of finger millet, Chekw? is a
more expensive beer and is therefore kept for special occasions
(Amoth, M.C., personal communication). Still strongly associated
with the local culture, Chekw2 is consumed communally (by social
clubs, at festivities, etc.) using the traditional drinking
straws. Plate 3 shows a close~up of the woven filters which are
permanently attached to the drimnking straws. Once in a while, the
filter is blocked by the particles from the beer and needs to be
tapped gently in order to be freed. The front cover shows a Chekwe
party, held by a cultural association (the Lumumba Society) in
Busia district. Singing, playing music, story telling, and sipping
beer provide for relaxation on Sundays, and play an important role
in the life of many people in the rural areas.

The flow-sheet of operations for the manufacture of Chekw® is al-
most identical to that for Busaa, although instead of uncooked
maize meal, freshly ground finger millet is used in the first fer-
mentation stage. After roasting the fermented finger millet mass,
the second fermentation phase is initiated by the addition of
water, and malt from finger millet. The final product has a plea-
sant, refreshing sour taste (acidity approximately 0.5-0.8 7 w/v
as lactic acid) and usually contains 4-5 7 v/v alcohol.

2.2.1.4 Marwa

Marwa is an opaque beer, made from bulrush millet only. As far as
is known, it is manufactured only in Meru district on the eastern
slopes of Mount Kenya where bulrush millet is grown in considerable
quantities as a subsistence crop by the Meru tribe (Central Bantu).
The Marwa manufacturing process is somewhat more complex than that
for Busaa or Chekwé. Malt is made from bulrush millet, which is
mashed with warm water. After the required mashing time, the mash
is filtered and the liquid concentrated by a long boiling process.
A mash concentrate is obtained, which can be stored well in sealed
containers until it is required for the manufacture of Marwa.
During the Marwa preparation, fresh meal from bulrush millet is
cooked with water to form a thin paste, to which the required
quantities of mash concentrate and fresh bulrush millet malt are
added. A short spontaneous fermentation takes place overnight and
resultes in the finmal beer. The product has only a short shelf~-life
since undesirable souring soon takes place (Imungi, J.K., personal
communication).
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2.2.1.5 Chibuku I

In the strict sense of the definition given earlier (Section 2.}),
Chibuku is not a traditional fermented beverage, since its manpu~
facture involves foreign technologies (see further). In legal | térms
however, Chibuku fulfils the description of traditional liquor
laid down in the Traditional Liquor Act (25). In 1975, Chibuku

was officially gazetted as a traditional liquor for the purposes
of this Act. ,

Chibuku, which could be termed an "industrial imitation traditio-
nal maize beer", is obtained by the following process. Whole thaize
kernels are gelatinised and sterilised by cooking under pressure
in an autoclave. After cooling, saccharification is achieved by
additions of purified a- and f-~amylase enzymes. The opaque mash is
then cooled further and inoculated with dehydrated baker's ye#st
(Sacch. cerevisiae) which is responsible for a 24 h alcoholic fer-
mentation at 28-30 °C. The product is sold in a state of active.
fermentation, as required by the Traditional Liquor Act (25)..
Because of the continuous CO, generation in Chibuku during tran-,
sport and temporary storage, the product must be kept in open ¢on=
tainers. Bulk distribution is carried out by tanker lorries t

bars where it is sold from open 50-100 litre vats. Smaller quantit-
ies are packed in waxed carton containers of a half or one ljtre
size provided with vented seals, allowing the escape of excess (€O,
gas., At the time of consumption, 30-60 h after inoculation, the.
product has an alcohol content of approximately 4-5 2 v/v, -
Chibuku plays an insignificant role in the Kenyan market for tra-
ditional fermented beverages (Lancaster, P., personal communica-
tion). One major reason is the limited shelf-life of the product
(one to two days) which restricts distribution to those areas
close to Nairobi, where the only factory is located. An addltional
factor which affects its consumer appeal is that in contrast to
genuine trad1t10na1 maize and millet beers, fermentative souring,
does not occur during the manufacture of Chibuku. As a result,
Chibuku lacks the attractive refreshing sour taste and aroma ¢f
its counterparts. It is therefore considered less acceptable By
many regular consumers of traditional fermented beverages (pe#so*’
nal communications from several beer hall operators). ‘

2.2.2 Wines |
2.2,.2.1 Muratina

Mead is a collective name for fermented beverages made from hdney
which are indigenous to several African countries. ‘
Muratina is the traditional mead of the Central and Eastern Bantu
tribes (Kikuyu, Embu, Meru, Kamba). Traditionally, the source of
fermentable carbohydrates was wild honey, but nowadays most Mura-
tina is prepared from sugar-cane juice, which is cheaper and nofe
easily available. As a result of widespread migration (Kikuyu;in
partLCular) within Kenya, Muratina is manufactured at a small,
scale in most urban centres in the country.

The wine derives its name from the fruits of the Sausage Tree |
(Cucumber Tree) (Kigelia pinnata syn. K. africana) (Kikuyu: Mdra-
tina), which have been reported to act as a flavouring agent (44).
The fruits, resembling cucumbers, are cut in halves, boiled in



Plate 3. Traditional drinking straws with attached filters.
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Plate 4. Traditional beer hall in a Nairobi suburb.




14

water or roasted, and soaked in order to extract undesirable bit-
ter substances, and then sun—-dried. Pieces of the dried fruit| are
added to honey or sugar-cane, which is diluted to the require

strength. The fermentation is carried out in earthen pots or pil
drums in a warm environment and takes two to four days to complete.
Although some fermentative acidification takes place, the fermen-
tation is mainly of an alcoholic character. The alcohol content

of Muratina varies from 3-6 7 v/v, After fermentation, the Murati-
na fruits are recovered, sun-dried and stored for use in future
fermentations. Apart from producing a certain flavour, it is like-
ly that the Muratina fruits, having once been used in fermentptlon,
will serve as an inoculum for subsequent fermentations, ‘

i

2.2,2.2 Mnazi |

In contrast to West Africa, palm wine is of only minor importhnce
in Kenya (see further Chapter 5). Palm wine, also referred to as
Toddy, is extremely popular in West Africanm countries, e.g.
Nigeria, Cameroon, Benin, Togo, Ghana, and Ivory Coast, and has
been investigated by several workers (19,20,34,36).
Palm wine can be obtained from different palms. In West Africa,
the raphia palm (mainly Raphia hookeri) and the o0il palm (Elaeis
guineensis) are commonly tapped for palm-sap. In Kenya, the most
common palms are the coconut palm (Cocos nucifera), the borassus
palm (Borassus aethiopum), the doum palm (Hyphaene coriacea), and
the wild date palm (Phoenix reclinata). Although palm wine could
be obtained from all these four types of palms, only the coconut
palm is tapped, in the Kenyan coastal region (Swahili, Giriama,
Pokomo tribes).
Coconut palm-sap is collected twice daily from calebashes suspen-
ded from the immature male inflorescence which has been damaged
deliberately by crushing or cutting it.
Wine from coconut palms has not been studied in detail, but situdies
on oil palm wine (34) indicated the presence of yeasts and a wide
range of bacteria during the fermentation of the palm~sap. The bark
of the male inflorescence of the (0il) palm was identified (34) as
the source of micro- organlsms which occurred during the fermentaﬂ
tion and which were present in the final product.
The fermented coconut palm-sap is locally referred to as Mnazi.
The alcohol content of Mnazi depends on several factors, including
the chemical composition of the sap, the time allowed for fermen-
tation, and the temperature during the fermentation, and usually
varies between 0.5 and 7 Z v/v.

2,2.3 Spirits

The origin of the craft of traditional distilling in Kenya cawnnot
be reliably traced. It is believed by some, that this technique
was copied from Nubian (Sudanese) soldiers enlisted in the Kings
African Rifles (KAR) shortly before the First World War. This
would explain the name "Nubian gin" which is used as synonym for
the Kenyan traditional spirit Chang'aa. It is likely however, that
spirit manufacture was already practised in western Kenya al an
earlier date, but that Chang'aa was given its name "Nubian gir"
later during the colonial period because of its popularity among
the Sudanese soldiers. : ;






