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DISCOVERY OF ^s,{I(i IN CENTRAL AFRICA :iI MOLD.FERMENTED LIQUOR OF THE SONGOLA

Takako ANKEI *

Rasumd. - L'auteur a trouvd un nouveau type d'alcool de riz en Rdpublique du Zaire. Les
moisissures jouent un rdle indispensable dans la saccharification de I'amidon. comme dans le
cas du srk€ au Japon. Une comparaison des conditions initiales de la fermentation suggare une
origine ind6pendante d€ I'Asie. D'aulres audes de lerrain permetrront probabtement de rev€ler
I'existence de telles boissons ferment6es a base de moisissures dans d.autres r6gions d.Afrique.

Absttuci A new rype of alcoholic beverage from rice was discovered in the republic of Zalre.
Molds on rice play an indispensable role in the saccharification of starch. as ;s the case of
Japanese s.I6. Comparison of staners for fermentation suggests its origin independent of Asia.
Fu.ther fi€ld survey will probably reveal lhe exisrence of such mold-fermented alcoholic
beverages in orher regions of Africa.

I. - SAT(E IN THE ALCOHOLIC BEVERAGES OF THE WORLD

What is the place of the Japanese traditional beverage saftl in the classification
of th€ alcoholic beverages of the world ? It is made from .ic€, and is different from
wine. lt is also quite different from beer as will be explained below. All of the
traditional Japanese bevcrages including saki have a singlc process of fermentation
in which molds play an indispensabl€ role. The nature of fermentation of .ralrl is
surprizingly unknown to people living outside of Asia where Jal.dand its relatives have
been the most imponant alcoholic beverages (l).

All the alcoholic beverages of the world are generally a result of a single
biochemical transformation : yeasts (species of the genera Saccharomyces, Arrlytomy-
ces, Endomycopsis, etc.) transfom sugar (glucose, fructose, or sucrose) into ethanol

(') Laboratory of Biology, Faculty of Educarion. yamaguchi University. Japan.
(l) Sckl is fermented with rice wirhout distillarion. tt has an alcohotic conlen! of l5-20 %.

and has transparent, pale yellow color with sFecific aroma. sligbt acid and sweetness. lt is also
called as serrftu (clarified alcoholic beverage) o irorsr! (alcoholic beverage of Japan) for the
purpose of distinction from rakd" in a broad sense that includes all the alcoholic beverages.
I use thc term safl in a narrow sense in this paper. ANGLADETTE (1966 :564) and STETNKRAUS
(1983 | 375) provide detailed flow charts of indusrriatized sakJ production.
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and carbon dioxide. The major diffcrence exists in the p.ocess prior to sugar
formation. The dichotomy of distillation/non-distillation is of limited significance in
spite of its importance in the domain of gastronomy (SALL€ et SALLE, 1986), because

we can, in theory, distill all types of alcoholic beverages.

Thus, the keys for a scientific classification of alcoholic beverag€s will be the
difference of materials used and the ferments that change the materials into sugar
(Table I ). The difference of starter for the ferments will provide us of a more elaborate
classifiaation. In this way, Wenrn (1954) classified the alcoholic beverages of the
world : carbohydrates or materials for fermentation are classified as, l) sugar that is
ready for alcoholic fermentation, 2) laclose that must be first transformed into sugar

by galactosidase (an enzyme), or 3) starch that requires transformation into sugar by
amylase (another enzyme). Amylase derives from three different ferments : 3a) saliva,
3b) malts or germinated grains, and 3c) molds that produce saccharifying enzymes
(species of thc getera Asperyillus, Mucor, Rhizopus, etc.).

It is not recommended to translate sakl as "rice beer" or "rice wine". As a

type 3c beverage, r4,keshould be clearly distinguished from beer and whiskey (type 3b)

or from wine and brandy (type l). MAURTZIo (1933), although he called sa*i as

Tabie l. Types for the fcrmcntaiion of alcoholic beverages

classification after Nakao (t967). and examples mainly after Steinkraus er al (1983)

' Distilled beverages are put in parentheses.

Fernentilrg
ra terial

Enzyres for
sugar- forration

Types Exa.plest

Siarch

Lac@se
in ri tk

Starch

Starch

Arylase in ;olds

necessary

Ca lactos idase

Arylas€ in sal iva

Arylase in ml ts

Type I

Iype 2

Type 3a

Type 3b

lype &

liine; Ilooey {ines; Ethiopian Tej;
Sugar cane r,rrines; Paln $ines; flexican
Polque, Colonche and flezcal; Indian
j ackfrui ts $ines; l(enyan UrMga;
(Erandy and Rhur) etc.

Russian Xouriss and l(efir; llonSol ian
Airagi (Mongol ian Erhi) etc,

South Arerican uize Chicha; 0kinaran
rice lliki, etc.

Beers; African Sorghu beer; flexican
lesguino: ESJptian Eouza; Nige.ian Pito;
Ethiopian Talla; l(enyan Busaa; Zarbian
opaque mize beer and l'lunkoYo;
(llhiskey and Vodka) etc.

Japaoese Sak6, Arazake, and 0oburoku;
Chinese Shaosing-chu: l(orean lakju and
lak.iu; l'lalaysian Sarsu and Tapai;
Philippine lapuy; Thai rice line;
lndian Ruhi and Pachrai: lndodesian
Brer Eali; (Japaoese Shochu) et .
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Reisbier, was one of the earlier scholars who realized the distinction of sal<e from beer

or wine (2).

The Handbook of Indigenous Fermented Foods (STEINKRAUS et al., 1983) 'u^s
an excellent contribution to the understanding of the ferm€nting process of alcoholic
beverages, and of the biochemical meaning of traditional op€rations. Its classitication

was roughly in accordance with that of WERrH (1954), and contains the indig€nous

alcoholic beverages quoted in Table l.
Figurc I shows the distribution of the above five types of alcoholic beverages

of the world after WERrH (1954) revised by NAKAo (1967) and YosHrDA (1986) as for
the 3b and 3c types in Asia. lt also shows the existence oftype 3c beverages in Cenhal

Africa, the major discovery of this paper.

II. - ALCOHOLIC BEVERAGES OF THE SONGOLA

The Songola are a Bantu people composed of at least six subgroups, five of
which are slash-and-bum cultivators of the Zairean equatorial forest, the rest practices

rive.ine fishing on the zaire River (ANKEr, 1984). This paper is based on a seven-month

field study among the Kuko cultivators (village Ngoli)' and two months stay among

the Enya fishermen (village Tongomacho) (3). Kuko men prepare the fields by felling

trees that attain up to 40 meters. After burning is done by ment women do all other

works as planting, weeding, and harvesting. The Kuko have more than 45 species of
cultivated plants, among which cassava (30 cultivats), plantains (29 cultivars), rice

(21 iultivars) are the most important (ANKE|, l98l). Oil palm trees (3 cultivars) are

planted in and outside the fields, and has an essential importance for the diet and

the economic life of the Kuko subgroup.

DELHATSE (1909) in his ethnography on the Lega people stated that the Songola

were well-known for their drunkenness. Among today's SonSola there are s€veral

restnctions on drinking : some of them abstain completely because of thcir religion

(2) Among the Japanese lraditional alcoholic b€veraSes other than rd/tl in a narrow sense'

're have ama;ake (liretally, sweet rakl. Turbid. sweet bevetage with very low alcoholic contents)'

doburoku (unflhrated sak4. irin (sweet beverage for cooking' fermented with an addilion of

distilled liquor), etc. All these non-distilled beverages are made from rice. Traditional dislilled

liquors are exclusively called shochu, which are made from varied cereals and root crops: rice'

barley, maize, sorghum. buckwheat, sweel potatoes. etc lt is important that all these Japanese

alcoholic beverages b€long with lhe type 3c. Produc€d with the same Senus of molds : Asperyillus

spp. Although mah-fermented beverages were not traditionally known in Japan' lhere €xisted

a relic of 3a type beverage, mll<lof okinawa made by chewing rice until the world war ll There

cxists a distilled liquor of sugar cane (type | ) in Amami islands where sugar cane plantalion began

during the Edo era. Thus. lhe Songola liquor' produced with mold_fermentalion of rice has

principally the same ferm€ntation process with roil in a narrow sense. and is colosest to dtoc',r'
not only ;n its manufacture. but also in its color, flavor and laste

(3) This paper is a revised and much abridged edition of mv article (ANKEI' 1987) in which

I described the preparation of mold-femented alcoholic beverage and palm wines' and the social

and €conomic significance of alcoholic beverages among the Songola-



(Protestantism, Kimbanguism, or Islam), arld the goverment makes it a rule to prohibit
the distillation of liquors and preparation of wines f.om oil palm trees that are
regarded impofiant for the production of edible oil. In spite of these restrictions
alcoholic beverages have remained one of the most popular beverages for Songola
mcn, and a major source of cash income for many women who engag€ in the
production of distilled liquors.

Tbe Songola call all the alcoholic beverages mili (4), whicb has the following
indigenous varieti€s: a) mih)r ni iDiln, fermenred sap of oil palm (ibili, E/aets
guinee sis), b) mil) mi lbdndd, fermented sap of Raphia patm (ibdndd, Raphia sp.),
c) kuku, sugarcane juice fermented with l5 7o volume of fermented palm sap as starter.
Varieties a) and b) are called mili mi miinj!, (literally "liquor of warer"). These patm
wines are very popular whereas the sugarcane wine is no longer consumed. Two
varieties of distilled liquor, mit) ni liyi (literally, "liquor of fire") were made until
several decades ago: d) distilled palm wines and e) disrilled liquor of fermented
plaintain bananas. All these beverages are exlusively based on sugar, and are classifed
as type I alcoholic bevemges. The Songola have another varieties of distilled liquor
that is the mair subject ofthis paper : f) distilled liquor from a base of mold_fermented
rice and cassava. Sometimes maize grains are mixed to supplement rice. In large towns
like Kindu and Kibombo, g) twice-distilled liquor of this rice and cassava liquor is
sold by the name cinq cetrts.

III. _ PROCESS OF PREPARATION OF MOLD.FERMENTf,D RICE LIQUOR

Unhusked ric€ (mnfr)rngi), maize (isingf), and cassava (mrisring(l) are prepared
separately. The Kuko women rega.d rice as indispensable for fermentation wnereas
maize is often omitted. On the contrary, Enya women, having only small fields, often
omit dce because unhusked rice is much more difficult to find at the markets rhan
maize. The production is done exclusively by women. The men usually mix and sell
the liquor which their wives have made. Consult the flow charts in Fisures 2 and 3.

A, PreD{rrtion of rice

1. Rice, harvested in February-April, is stored in the form of bundles of ears,
and is sometimes stored in a tin as threshed grains before the cropping seasons.
Threshing is done by treading the bundles.

2. Unhusked rice grains are put in a monar (tilingi) and are roughly crushed
with a pestle (miraiti),

3. Watcr is poured on the mixture of the husked rice, braa and husks until it
becomes wet and homogeneous.

(4) The Songola language is rranscribed according to Ankei (1986). Ir has seven vowels
/iieaouV,/withhigh / / and low /' / rones.
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4. The wet mixturc is put in a food baskct (litirti) Iined with tlee leav€s, and
the content is covered with the same leav$. Trees having largc leaves are chosen :
Venonia confe a B€nth. (Composita€, Songola namc rnnbiryiliti) ar,d Cqtoncoba
welwitschii (Oliv.) cilg (Flacourtiacea€, lilirbrilinbdr fi df.i[). Th€s€ leav€s, used
especially for this purpose, have hairy surface whereas the leavcs of Marantacea€
herbs, usually used for wrapping foods, have a smooth surface.

5. The basket coDtaining 20-30 lite6 of wet rice is storcd et a dark comer of
a bedroom or a storcroom. On the lifth or sixth day molds are observed to cover the
pounded dce, and the Songola say that at this stag€ thcre is already the trac€ of the
specific smell of distilled liquor. Molds are called |i|bil8i by the Songola (5).

6. Od the tenth to sirtecnth d8y, thc mirturc of ric€, transformed into small
lumps by molding is pounded carcfully in a morter with a pestle (photo l).

(5) The Songola includcs i|t lhis terrh the molds growing on any orher foodstuffs and also
ahc dense fog from lhe Zairc River.

PHoro l. - Mold-fcrmcnted ric€ (A5).
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7. The pounded mold-fermented rice is wrappcd with the leaves of the trees

as in the stage 4, and is put in a basket. It is hen placed on a shelf called kiliyi, over
the hearth. After three days, tho content becomes completely dry.

8. The dry content is pounded again,

9. The result is now made to pass throuSh a sieve kiyiogi on a shallow and
wide basket lirill. Grey powder is obtained as the product of thcse processes.

10. This powder is covercd with the leaves as in the processes 4 an 7. This
product is called ryambo in Swahili, a word that usually means baits for fishing or
baits in a trap for animals.

ll. The basket is stored on the food shelf until all is ready for the start of
mixture and brewing.

PHoro 2. - Maize kerncls wrapped in trcc laaves (H)
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B. Prep atior of maize

Maize is always used to supplement rice among the Kuko whereas it is
sometimes used independcntly among the Enya. The preparation of thg maize is not
shown in the flow charts because it is practically the same as that of ric€ (Fig. 2A).
The differenc€ from rice is that it is made to sprout before molding.

l. Maize is twice harvested in December-January and in April-May (ANKEr,
l98l). Although younger soft ears of maiz€ are cooked, th€ mature kernels are
€xclusively used for brewing.

2. The eals are shelled. Unlike rice, the kemels are not crushed.

3. The kemels are soaked in water for two or three days.

4. The soaked kernels are wrapped in the same leaves as in the preparation of
rice, and arc put in a basket (Photo 2).

5. Th€ basket is placed in a dark comer of a bedroom or a storeroom for tbree
days while the kernels germinate.

6. The germinated kemels ar€ crushed in a mortat.
7. The crushed kcmels wrapped in the leaves becom€ covercd with molds, and

after seveml days, the smell of distilled liquor begins to become evident,
8. The mold-covered kemels are beaten again in a monat, but are not made

to pass through a sieve, as is the case with rice.

9. The product, also called vyambo, is stored separetely from rice in a basket
on the food shelf.

C. Preparatior of cgssevt flour

Cassava flour (l6pdtd) is prepared from bitter cultivars (mdsoig{ wichiwi). The
tubers a.e soaked in water in order to dissolvc the poisonous cyanide contained io
them. The process is the same as that of the preparation of brikili (ugeli in Swahili),
one of the staple foods of the Songola.

l Bitter cassava is peeled, to get rid of the most poisonous parts of the tubers.
2. Peeled tubers are soaked in a shallow pool near the fountain in the forest

for about three days. The sodden tubers become soft when the Doison is dissolved
out, They are put in baskets and are carried back to the village.

3. The sodden tubers are put in a mortar and pestled. Hard, wicklife cores are
removcd.

4. The beaten tubers arc rounded into balls with a diameter of 15-20 centi-
metres. These ballE are called ldnirdi ki mdsring{.

5. Th€ cas$ava balls are dried on a food shelf. lt takes about four days until
they are dry,

6. The dry cassava balls are beaten in a mortar.
7. The content of mortar is passed through a sieve in a shallow basket to obtatn

fine bitter cassava flour (ldpdtd).
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D-3

Flc 3. Preparation of the mash.

D. Pleprrraion of the mssh

The mold-fermented rice (A) andlor germinated and mold-ferm€nted maize (B)'

and cassava flour (C) are mixed with water to form the mash in which the alcoholic

fermentation takes place. The Kuko prefer rice to maize and will not make alcoholic
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beverages without rice. It takes ten to sixte€n days for the preparation of rice and
maize, and seven days for cassava flour. The Songola say that rice and maize stand
by until the cassava balls are dry. Preparation of the mash is carri€d out in an open
space beside the wat€r. This kiwirji ki mili, or an open space for liquon, is generally
situated in the bush not far from the village. The following fermentation and
consequent distillation take place in this open space.

l. Water is boiled in a big metal pot. The cassava flour prepared in stagc C-7
is poured gradually into the boiling water.

2. The content is kneaded with a long spatula (niliwi) to make a sticky hot
cassava p:rste, bitkili (Photo 3).

3. The hot cassava paste is spread directly on the ground until it g€ts cool
enough to be touched with hands. This warm cassava paste is returned to th€ same
pot. The cooling process is followed very carefully because the consequent fermen-
tation will fail if the paste is too hot.

4. The cassava paste is mixed with rice and maize powder. One part rice
(andlor maize) powder is poured on 2-3 pans cassava paEte and the result is aarefully
kneadcd by hand until the mixtur€ becomes homogeneous.

5. The contents is put in an open drum can (ngiogili), and is tightly cov€red
with banana leaves (kiinl).

6. After seven to twenty days, the mixture in the drum is rcady to be distilled.
When the fermentation is completed, the past€ becomes soft and fluid. The interval

PHoro 3. - Making cassava paste (D-2).
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from mixing until distilling can be controlled by the thickness of the cassava paste

in stage D-2 : soft cassava paste (bikili byi tanbi) takes less time than a stiff paste

(birti6li byi rini).

E. Distillrtior

The mash that has been well fermented is yellowish brown, and has a

characteristic smell. It sometimes contains small fly maggots.

l. A distilling apparatus is set up at the "op€n space for liquor". It is made

up of (a) a large drum can for the mash (kingirlirogirh)r ki kalimb6li)' (b) rolled tin
pipes (rirp6pi) for cooling alcohol vapor, (c) a half-cut drum can (kipnlisdd Ii miirji)
for the water that cools the vapor, and (d) glass bottles (Fig. 4). Firewood must be

gathered and chopped before distillation.

2, The inside of the large drum can is smeared with a small amount of palm

oil. This prevents the mash from buming.

3. The mash put in the drum can (a) for distillation is diluted with a third to
two fifths volume of water according to the thickness of the mash (Photo 4). The

Songola say that this makes the heating homogeneous and p.events the mash from
buming. The diluted content is well stirred with a pole and hands.

4, Firewood beneath the large can (a) is ignitied.

5. An iron plat€ lid is put on the drum can (a), and the opening is closed with
uneatcn cassava past€ made of th€ smoked outer pans of the tube$.

6. The smaller can (c) is filled with cold water.

7. The openings are closed rf,ith cassava paste.

8. At the lirst signs of vapor, colorless, tranparent drops containing alcohol

come out of the pipe. tf the mash is bunt on account of too hot a fire, the liquor
b€comes brownish and has a burnt smell. The lust two or three bottles are vgry strong

and, judging from the taste, contain more thar 50 % alcohol. The alcoholic content

Frc. 4. -- Apparatus for distilling SonSola liquor.
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IV. - DETERMINATION OF THE FETMENTS
AND THE POSSSIBLE SOURCES FOR THETR STAMERS

A. Deteroir.tior of abc fermcrts

It is evident that the production of the Songola liquor (milq mi tiyi) is not
based on the principles common with wines (tipe I of Chapter I), Koumiss (type 2),
or Chicha (typ€ 3a).

pHoro 4. _ Disriuing (E-3).

becomes smaller in later stages of distillation. The cooling water in the smaller can
(c) is frequently renewed during distillarion.

9. Whe[ the drops become practically void ofalcohol, the distilling is over. The
content of the bottles is mixed in the village. Mixing is, as a rule, the task of the
husband of the woman who distillet it. He starts mixing be emptying into a pan the
bottles which w€re distilled last (thus weaker in alcoholic content). When the mixture
retains a minimum standard of alcoholic contcnt of the liquor for sale (20-25 yo), he
stops mixing and puts aside the botttcs distilled earlier containing the geatest
alcoholic content for his own consumption.

Thc mash containing mold-fermented rice fills a shallow bastet rneasuring
60 centimetrcs in diameter. Two basketsful of cassava flour arc enough for foui
distillations, each of which are expected to produce 15.25 bottlcs containing 720 ml
according to thc success of fermentation.
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Although we have not yet sucaeeded in identifying the microorganisms

concerned by way of cultivation or by microscopic observations, we can logically
conclude that thc molds on rica play the crucial role in the processes of fermentation'

This conclusion was inferred from the analysis of the preparatio[ of the rice : A-2

and A-7.

The signiflcance of the process A-2 : all of th€ rice grains are crushed before

being soaked in water, and thereforc lhey nevcr germinate. Thus, the liquor of the

Kuko made only with rice and cassava can rot be something like beer or whisky

(type 3b) in which starch is saccharified by amylase produced by germinarion of the

grains.

During the A-7 stage, the rice powder is dried on the hot food shelf over the

fireplace for three days until it becomes completely dried. Under such severe

cottditiont, most of the microorganisms are desEoyed, and only those producing

dormant spores can survive. Microorganisms that have the ability of producing

dormant spores under unfavorable conditions are : some fungi (yeast and mold) and

a very limited number of bacteria species (some genera of the familly Bacillaceae)

(YANAcrrA, 1982; 86i TERAKAWA, 1984 I 38). Among the spore producing microor-

ganisms, mold and some specics in the genus Becillus are known to have thc ability

of starch hydrolysis (6). So, it is natural to assum€ the co-€xistence of y€ast, molds,

an Sacillas species in the rice powder (vyrmbo). Then, which plays the more important

rcle in the fermetation of the liquor of the Songola, molds or bacteria ?

Duriog the course of the prepartion of the mash, th€ cassava paste is carefully

cooled until it could b€ handled with hands (stage D-3). Too high a t€mperature of
the cassava paste \pill result in a failure of the fermetation because it kills the spores

of yeast and molds, but not the bacteria sporcs (7). Thus, at ea ier stages both molds

and sprore-forming bacteria may contribute to the amylolysis of dce and cassava

starch. Numerous species of other (desirable and undesirable) microorganisms

undoubtedly begin to grow in the mash because the containe.s for fermentation are

not sterlizcd (8).

Starch hydrolysis (saccharification) and alcohol formation are not separate

processes, and thcy generally continue rather simultaneously in the mash Along with

ih" progr"r, of fetmentation the mash gelerally tends to contain acids, as a result of

(6\ Baci us rrlrlilis, for example, is used for lhe industrialized production of amylase

(SAMETMA and NARA, 1979: 199).

(7) Spores of Bacillus endute up to l2O degrees centigrade, and are much more resistant

against heat than mold spor€s (HAcHlsuKA and HoRlGo{tHl, 19?6: 229; YANAGITA' l98l :471;
YANAarrA. 1982:2?4). Moreover, it is known that lhe germination of the spores of this Senus

is accelerated with heal (AN(EI TAKAKo, 1976).

(8) lt will be misleading to suppose that only a limit€d number of microorganisms are

engaged in the fermentation of non-induslrialized alcoholic beverages such as the Songola liquor'

For example, as many as 24 species of yeasls and molds belonging to 8 genera are found in
Indonesian rdgi, cakeJike staner for alcoholic beveraSes (STEINKRAUs' 1983 : 386). Moreover' the

microflora drastically changes during the course of fermentation. Since it is impossible to

cons€rve the changing microflora, he who wanls lo identify the microflora must carry out

sampling. cullivation of the species under different conditions, and microscopic observalions all

in the field. The difficulty i|| the scientific study of indiSenous fermented beveraSes exisrs in these

facts.
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cotversion of some proportion of sugar into acids such as lactic acid. The acid
circumstances in the mash makes th€ growth of Bacillus and other microorganisms
more and morc difficults whereas it does not much inhibit the growth of molds and
yeasts (SAKAoucHr, 1964 : 185; STETNKRAUS, 1983 : 348). So, the ,acr7rr|r species in the
mash, if they existed, soon become negligible. ln later stages of fermentation only the
microorganisms that can endure the high acidity in the mash. In this way, it may be
concluded that it is amylolytic molds that play an essential role during the fermen-
tation (saccharification) proccss of the Songola liquor, and that it deserves the
appelation of mold-fermented liquor.

In the region adjacent to the Songola territory, BroAwA (1983) detected that
thre€ genera of molds (Asperyillus, Mucor and Penicillium) abound of fresh cassava
tubers. Since the former two genera ar€ used for the preparation ofalcoholic beverages
in East Asia, it is probable that some species of th€ g€nera Aspergillus and Mucor ate
concemed with the liquor of the Songola.

B. ComprrisoD ldith Asir|| mold-fermeDtcd liquors

The Songola do not add an artificial sta.ter in the mash, and the fermentation
se€ms rather spontaneous. At what stage and from what sourc€s arc mold and yeast
introduced ?

It is true that mold is always d€tected on the husks of rice (ltzuKA, 1960:
250-265), and the husks themselves can be one of the sources of mold. In the case
of maize, however, the main source may be the leaves used to wmp il at stage B-4.
As for the rice, it is probable that these leaves in the stage A-4 are also the principal
source of starter for the mold. It may be meaningful thai the Songola choose the hairy
leaves of two species of trecs for wrapping the ferments of their liquor whereas all
other foods are wrapped with thin and smooth leaves belonging ro an herb family
of Marantaceae or with banana leaves,

The specific smell of Songola liquors begins at the stage A-5 for the rice and
B-7 for the maize. I1 is p.obable that the vyambo at these stages already contains the
microorganisms that will abound in the mash. Therefore, not only molds but also yeast
must have been intioduced before these stages. Yeast is presumably derived from the
leaves during the A-4 and B-4 stages, It may be introduced again in the mash at the
D-3 stage during which cassava paste is spread directly on the ground. Covering the
hot cassava paste with soil may be an empirical technique to introduce the yeast which
abounds in the soil (TERAKAWA, 1984: 215). This technique, however, results in the
introduction of a variety of microorganisms that would damage the desired alcoholic
fermentation. The large proportion of rice in cassava flour (up to half of the latter)
may be a procedure that prevents undesired microorganisms from growing.

Thus, it became most probable that the l€aves of trees put in contact with the
wet, crushed grains and kernels are the main sourcc of both mold and yeast. Y€ast
may be introduced again at later stages from the soil to ensure the alcoholic
fermentation.
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v. - DrscusstoN

A. Mold-fermerted .lcoholic bcvelrges of Afric{ : m itrrovrtiotr ideperdett of Asir ?

It has been believed that mold-f€rmcnted alcoholic beverages exist only in East
and Southeast Asia (NAKAo, 196'l | 376l' YosHrDA, 1986: ,16). We found that the
distilled liquor of the Songola is based on rice andlor maizc mold. Should such an
isolated distribution in Africa be regarded as th€ rcsult of diffusion from Asia or as
an independent innovation ? We will iry to find an answer to this question through
a comparison of fermenting methods of Asian alcoholic beverages with those of the
SonSola.

YosHrDA (1985) classified the raditional alcoholic beveragcs made from various
grains in East and Southeast Asia on the cdteria of the "starters" used. He found that
mold stafi€rs of Asia could be classilied into l) plant starters such as leaves, rice
husks, and plant juice, 2) heated or unheated grain stafiers (funher subdivided into
milled flour compressed in cakes, full grains, or crushed grains), 3) used mash staners,
alrd 4) spore start€rs as in today's Japanese srk6,

The mold-fermented rice liquor of the Songola may be classified as having the
leaf (and probably rice husk) starter applied on crushed, unhusked raw rice. We do
not find the same procedure among the cumulative listing prepared by YosHrDA (1985 :

75-l14; 1986: 45-96). The most resembling example from Asia is that of the
Lushei-kuki of Nagaland, India. They crush husked rice, wet it, wrap it in l€aves, stack
the packcts, and wait several months until alcoholic beverage oozes out. Among the
Asian alcoholic beverages, this example was regarded as rather exceptional and
archaic because of the leaf starter applied on uncooked ric€, The dilference lies in
the fact that rice used by the Songola is unhusked.

Thus, mold-fermented rice liquor of the Songola is somewhat sirnilar to one of
the most archaic one of Asia. In spite of rhe apparent antiquity of the starrer, the
techniques of preparation is much elaborated seeing that if includes distillation and
the addition of cassava paste that makes the product strong and cheap. Moreover, nce
was introduced in the territory of the Songola only a century ago by the Arab traders
coming from the east coast ofthe continent (ANKEI, l98l : 124). Further, rhe technique
of preparing cassava flour arrived at thc Songola tenitory in thc 50's. To day's rice
liquor of the Songola was startod only some decades ago, and not a result of ancient
diffusion from Asia. And above all, the starter for fermentation is different from those
found in Asia. It may be concluded that the mold-fermented alcoholic beverage of
Africa was an independcnt, but much more recent innovation than those in Asia.
Then, it may well be asked when and where this innovation took Dlace.

B. Evolutior of mold-fermeoaed alcoholic bererag€s in Africa

The existence of mold-f€rmented liquor in Africa has long been neglected. The
alcoholic beverag€s prepared with grains andlor tubers werc simply..called beers"
in most of the descriptions by European and American ethnographerc who were
ignorant of th€ molds used as ferments. We can add some more examples from outside
the Songola territory, and show thar the liquor of the Songola is not a very rare
example in Africa.
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DALZTEL (1937 : 534) repons that "a native beer is made from rice in Senegal,

Nigeria, etc.". A cumulative listing of foods used in Africa (JARDTN, 1970) cites "spirits
of rice" from tropical Afdca. It is highly probable that these alcoholic beverag€s w€re
based on mold-fermentation if the rice was the only material used. The reason for
this assumption is as follows. When germinated, rice produces a practically negligible
amount ofamylase, in contrast with other grain crops such as barley (OHrsuKA, l98l :

2); it is difticult to make type 3b beverage as beer with rice. In this sense the
combination of rice and mold-fermentation is to be emphasized.

ln the maize liquor of the Enya subgroup; hydrolysis ol the starch takes place
first by germination, and then by the formation of molds on the crushed kernels. This
double operation is assumed to contribute to the stability of fermentation. Maize and
cassava liquor is also reponed from the Ngandu people who live in the equatorial
forest to the west of the Songola (TAKEDA, 1987 : t087). These examples suggest that
the techniques of combining gerrnination and mold formation are veiled in the
ethnographic descriptions that have simply reported "beers" based on germination
(MrRACLE, 1967).

FUKUr (1970) described the preparation of alcoholic beverages of millet without
any germination among the lraqw of Tanzania. We may suppose that this could be
an example of alcoholic beverages that are made by the mold fermentation of grains
other than rice and rnaize.

On the basis of the comparison of rice liquor and the maize liquor of the
Songola, we can consider the probable development of the techniques of mold-
fermentation in Africa. In th€ equatorial forests, the alcoholic beverages based on
sugar were long dominant becaus€ palms, sugar canes, and bananas wefe easily
available, and probably because the Bantu peoples who invaded this forest did not
have grain crops as MuRDocK (1959) hypothesized it. Outside the foresr, the alcoholic
beverages were principally made with germinated grains of type 3b (MrRACLE, 1967).

When maiz€ was introduced in the forest after the sixteenth century, it became
possible to prepare alcoholic beverages with germinated maize there. It is natural to
suppose that the technique of the combination of germination and mold formation
was soon lound on account of the humid climate of the forest that favors the
development of molds. After several centuries, rice (Asian r,ce, Oryza saliva) 

^fti\tedin the forest. Some of the cuhivators must have lried to apply the same technique of
fermentation to rice, and found that the germination of rice did not improve the yield
of the product (because ofthe practical absence of amylase as described above). When
the process of germination of rice was omitted because of its inefficiency, the
techniques found in today's mold-fermentarion of lhe Songola began. This hypothesis
of the omission of germination explains why rice is neither husked nor cooked in the
present t€chnique : it retains the characteristics of germinating techniques. These
innovations, however, did not become widespread in the forest zones until they were
combined with the technique of adding cassava flour (introduced afier the sixteenth
century). Along with the commencement of distillation, this change brought about
strong, cheap, easy to brew alcoholic beverages (9).

(9) ln the barter markers of the Songola. a fisherman is expecred to ger in exchange for
his I kg fish. I8.9 kg of raw cassava. 8.3 kg of dried poisonous cassava. or 4.9 kg ot plantains.
Thus. cassava is much easier to obtain rhan planlains. former marerials for rhe Songola liquo.s
(A\KEr. 1984).
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This reconstruction of the emergence of mold-fermented alcoholic beverages in

Africa agrees with the hypothesized earliest stages ofthe development ofthose in Asia
as postulated by YosHrDA (1986). He assumes that mold-fermented alcoholic beverages
in Asia began somewber€ in Asia at about 2000 B.C. as a result of the application
of germination techniques that develop€d with barley, to rice, a crop of East Asian
origin (YosHrDA, 1986: 99; WATABE, 1987). African mold-fermented alcoholic beve-
rages may have been the result of a parallel development that took place much later
than in Asia.

In conclusion, this paper revealed the existence of mold-fermented alcoholic
beverages in the equatorial forest of Africa, and susggests a wider distribution of such
techniques of fermentation. Field and laboratory studies on the microorganisms on
one hand, and the re-examination of the €thnographic materials on the other, will
provide us with surer clues to the nature and the history of these domesticated
microoreanisms : molds.
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