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Six types of tradztronal togwa (a traditional fermented gruel prepared [ from a mixture of malted and unmalted cereal
. grains), six simulated togwa and their ingredients were analysed for proximate composition, energy and mineral
contents. The cereals used were maize (Zea mays), finger millet (Eleusine coracana) and sorghum (Sorghum

bicolor). Malt was prepared from sorghum and finger millet. The concentration of protein in traditional and
simulated togwawas higher compared to their main ingredients. Therangeswere 9.1-12.5, 9.9-12.9 and 8.7-12.0%

" respectiveh’ Crude fibre was. also higher in traditional and simulated togwa than in the main ingredients, while

cw'bohycb'ate percent of DM and energy contents were lower than in the ingredients. Ash contents in traditional
togwaawas 144-2.21% and ﬁ)r simulated togwa 1.32-2. 2%. Results for mineral contents indicated that
phosphorus magnesitim and polassium were the major mineral constituents in both the traditional togwa and
Iaboratory simulated samples In the tradrtrona] and simulated togwa samples, phosphorus content ranged,

respectrvely between 196— 334 and-191- 332 (mg/100g), magnesium between 59.5 — 123.7 and 59.4 — 123

(mg/l 00g) andpotassrum between 167- 315,and 167~ 313 (mg/100g). Calcium range was 3.95~ 12.32 (mg/100g)

m tradrtronal togwa and 3 40 11 92 (mg/l 00g) in'simulated togwa compared to 5.57 — 14.59 (mg/100g) in the

marn rngredzents Jron, zinc and copper contents were slightly higher in traditional and in simulated togwa

compared 1o their levels in the main ingredients. Iron ranged between 18.5-23.8 and 18.5-24.8 (mg/100g) in

tradrtronal and similated | samples respectrvely and zinc ranged between 1.39— 1. 82(mg/1 00g) in traditional togwa

and 1.41-1. 81 (mg/l 00g) in simulated ' samples. The contant of coppel in traditional and simulated togwawere 0.33

- 0.69 wtd 032- 070 (mg/l 00g) respectively. Apparentiy the choice of cereal and malt and the processes of
germmatron wtd fermentatron 1 for togwa production affects the proportions of nutrients found in the product. This
- results-in dzﬁmnt types of togwa with variation in proxrmate compo.srtzon energy densuy and mineral content.
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Int‘roduction : R : b'ac’terié,f:which cause diarrhoea among young
- children (Lorri 1993; Darling et al, 1995;

i bgwa is a traditional fermented gruel prepared - Kingamkono 1997). This is‘an'important attrib-
fr/om a mlxture of flours of malted and un- . yte of togwa, because diarrhoea and malnutrition
ma,lted cereal grains by lltlllSll'lg native amylase - appesr to reinforce one-anothér in a sense that a
from the malt as a saccharifying enzyme. Togwa - child with nutritional inadequacy is‘at a high risk
can be, inade from maize (Zea mays), sorghum  of contracting infectious diseases due to reduced
(Sorghum btcolor) or fmger millet (Eleusme ‘immunity (Lorri 1993; Mensah et al. 1995)
coracana) flour or thelf mixtures. Jogwa has been . thereby affecting the health of the children.
reponed to reduce the transrmssmn of mfectlous . Togwabeing a fermented cereal product can be a

vy
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good source of protéins Vitamins 'a\nd rninerals fo'r( .

in Tanzania Traditional techmques and mgred1ents
used for togwa preparation vary from one place to
another dependlng on availability of raw materials
and consumptlon ‘and’ soc1al hablts wh1ch has re-

far the nutrient quallty of the different types ‘of
togwa is not known, because few scientific studies
have been carried out on their nutrient composi-
,tion. This study was therefore aimed at assessing .,
and documentmg the prox1mate compos1t1on and
m1neral content of trad1tlonally prepared togwa

found ing urban and ‘ural areas of Dar—es Salaam

Innga Morogoro and Zan21bar in Tanzama where '_'

 togwa, has beén used asa 'weaning food for manv L
-, maize (staha varlety) sorghum (var tegemeo

years! Slmulated togwa samples were prepared

" under controlled laboratory cond1t1ons for product

N
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quallt\ 1mprovement and for companson w1th the
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togwa samples
Based on their formulatron;s1x types* of togwa

were selected and collected, two each'from: -

Dar-es-Salaam, Iringa and Morogoro (Table'1).
The selection of the six types of fogwa was based
on the results of the survey carried out in the men-
tioned regions (Ndabikunze et al. unpublished),
which showed that the types selected for each re-
gion were those used for weaning age children by
the majority of the people interviewed. For each
type of rogwa, five sample lots, ca. 3 litres each,
were collected at random from five different fami-
lies who were using togwa as a weaning food, la-
belled and transported in a cooling box (model
Iglo Kool mate36) to the Department of Food Sci- ©

ence and Technology, Sokoine University of Agri- =

culture, and frozen at —4°C for future nutrient -
analysis. The main ingredients used in the_prepa- -
ration of togwa from each family were:also col-
lected for analysis to assess the changes in‘nutrient
composition of the resulting togwa.

R Iet(MF)[31(w/w)] B

sulted in fogwa of different types and’ quality. So ~ DM+ MF -

Table1: Type_sof:tog}yq selected for analysis .

N .'JJJA

Togwa 'I:ype -lngredients mixtures and rations -
DM + MF

Dehulled maize flour (DM): Malted finger millet .
(MF)[Bl(w/w)] .
'Whole maze ﬂour (\VM) Malted f'nger mll-

T
AN NS

WM ME

Déhulled .maize- -flour: t*Malted " soi-
. -1 .ghum(var.tégemeo) (MS) [3:1, (W/iw)]=-.
WS+MS

Whole sorghum (var. Tegemeo)flour (UD)
" Malted locab$orghum (MU) [4:1 LWLy
UD +MU  Local sorghum (var.udo)flour (UD) Malted
local sorghum (MU) [4:1, (w/w)].

"." . Whole sorghum flour (W:S): Malted; finger
... millet (MF) [3:1,(ww)]. 2 - .. .

e ~

Lt "

Preparatlon of snmuliated togwa samples
Cereals for~s1mulatlon studies-included.

«.-and-udo; a local. variety).and finger. nullet - Maize

-and finger. millet were bought from Innga mar-
ket and sorghum (var tegemeo) was bought from
Ilonga Research Instltute in Morogoro while
sorghum(var L'do) was bought from
Dar-es- Salaam local market Ma1/e was
dehulled usmg a laboratorv dehuller (Rajan
Metal Machmery Ltd Model RMML/:O 1995
Dar -es- Salaam Tanzama) Malted flour was
from sorghum and finger millet. Germmat1on
procedures for the grains were simnilar to” the tra-
ditional ones but were closely monitored under
laboratory conditions. Grains were soaked in
‘distilled water and kept in a dark place for-12h.
After draining all the water, the grains were
washed with distilled water, spread outina.lcm
thick layer between wet cheesecloth and left to
germinate at room temperature for 72 h.

The grains were sprinkled-with distilled wa-
terevery 12 h. Sprouted sceds were put on clean
alum1n1um plates covereq w1th wire* mesh and
sun dried to m01sture content of lO% Dry
sprouted grams along s1delwhole and' dehulled
mmze and sorghum were milled’ separatelv using
a laboratory m1cro m1llmg rlnachme (Model 102
Maglc mill, U K ) to obtaln fine ﬂour The dif-
ferent types of togwa were then prepared in the
sequence shéwilin Flgure 1 “Thiree simulations

were prepared for each type of fggwa.
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mined using the dry ashing method at 550°C
Cereal flour (AOAC 1990). Carbohydrate was calculated as
the percentage difference (Livesey 1995). En-

s - © - ergyvalues weré calculated by multiplying %
, - fat, % protein and % carbohydrate by f_a.lctors of
[Distille dwater | | Stumy( 14% solids) 9,-4, and3.75, respectively (Paul and Southgate

o S 1988: AOAC 1990). For each lot analySIS was
R camed outmtnphcates T T

Mmeral content

o ;i’:ll:t eslurry for 15 “The ash obtained from the ash content deter-

. msnation was used for analysis of minerals ac-
cordmg to the AOAC (1990) procedures The
¥ ash:was dissolved in 20 ml of 1N HCl -and
Cool porridge 10 35°C | - heated for 5 minutes at 80 - 90 °C. The mixture
e = [ was then transferred quantitatively to a 100ml
volumetric flask and made up to volume w1th IN

HCL
l ) Calcium, magnesium, iron, zinc and copper
were determined using a UNICAM Atomic Ab-
Fermentto pH 3.84.0in | . sorption Spéctrophotometer.(Model 919, Cam-

adarkplace for 12-16 b, |»i  bridge. U.K); while, sodium and-potassium was

determined by a Flame Photometer (Corning
Model 410, Cambridge, U.K.).
l o A single beam cathode lamp was used for

cach element. Phosphorus-was éstimated calori-

. . metrically using the UV/VIS spectrophotometer
Do __ s _ (UNICAM Model UV5625 052303 D2 v3. 00,
"7 |.Togwa ready for " Milton technical Centre, Cambridge, U.K.). The
v . . __|_consumption . | . - .. r_esrllts were expressed on dry matter basis.

In

Statistical analysns

Figure 1: Flow dlagram for preparatlon of sim- All samples were analysed in mphcate and
v the data were subjected to a one-way analy51s of
ulated fogwir . . B .

| variance using thé MSTAT-C programme (Freed
Proximate composition et-al. 1990). Differences among means were

A ) compared by Duncan’s multiple range test with a
The prox1mate composmon of the main ingre probability (7 0.05) (Duncan 1955):

dients of tradltlonal togwa and of simulated togwa
sampleis -was analysed according to the AOAC
(1990) methods Moisture content was determined
by hot alr-oven method at 75 - 80°C for 48 hours
(for togwa) and at 105°C for 24 hours for the main . and energy con ten ¢
1ngred1ents Dried samples were analysed for-'

crude piotein by the micro-Kjeldhal method using The proximate composition aiid carbohy-
a conversion factor.of 6.25 (AOAC 1984). Fat  drate and energy contents of the main ingredi-
content was determined by ether extraction using ~ €MS. traditional rogwa and simulated fogwa are
the Soxtec System (Tecator Soxtec System HT ~ Shown in Tables 2, 3 and 4, respectively. Proxi-
1043, Tecator AB, Hoganas, Sweden). Crude fibre = Mate composition is a quick way of screening
was analysed by dilute acid hydrolysis (Osborne the nutritional quality of foods and food sub-

and Voogt 1978), while'ash content was deter-  Stances and therefore its was used to scan the
’ ‘ nutrient contents of different types of togwa.

Results and Discussion

Proximate composntlon carbohydrate
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Table 2a: Nutrient composition of differénf formulations used in the preparation of traditional togwa1

Dry.matter _.Crude Crude

 Ingredients Fat Ash . Carbohy- Energy
. + -+ (W .- “protein fibre drate value
(%) (%) (%) (%) (%) * (keal/100g)
DM+MF 888 8737 156" 1920 129f g5 377
WM+MF_ 895 8914 322 373 .219° .. 8L.9¢ 376°
DM+MS' " 808" " 987" 321 360 133 g1 379¢
WS+MS 845 10117 £ 3116°  3.19° 2220 . 813 374
.t e - "’ o . N L : - 1l -y S
UD+MU, . 490.1° 1081° 268  206° ' 148 g 373
WS+MF 853 L6 236 237 148 . sy 37

- Each value is an average of triplicate determinations expressed
Means not sharing a common superscript in a column are signifi

on dry matter basis. -’
cantly different at P<0.05'

Table 2b: Nutrient composition of different formulations used in the preparation of simulated togwa1

s

Loar

Ingredieints Dy " "*Crude pto- - Crude fi- ~ Fat: —Ash  Carbo-
matter ~ tein(%) ' bre o hydrate
S e g G ) oy
DM+MF 899  928¢ 1.60° 1857 1.32¢¢ g60°
WM+MF 893" 892° 315 368 1305 g
‘DM+MS 826"~ 1062 ©  TIgh 363 128¢  810°
WS+MS-  855%  -109% .. ' 3]s 301° 196" 81.0¢.
UD+MU .90.1° .- 110> 298 216° 135 826"
WS+MF  86.1% 12010, 22p° 225 131% 819

Energy
value
(kcal/100g)

376°¢
377°
380°
3744
372¢

376°¢

1 g o .
Each value is'an average of triplicate. determinations expressed on dry matter basis,

Means not sharing a common Asupers'cn'pt in a column are significantly different at P<0.05.
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Table 3: Nutrient composition of different types of traditional togwhl

Togwatype Dry ~ - Cride Cruder 'Fat'  Ash Carbohy- Energy value
“e % matter - protein” fibre : © drate (kca/100g)"
T (%) (%) (%) = (B (B) L, (o) P A S

DM+MF 108  9.1¢ ** 2:33° v.1580 145%v  854° - 3714 <~
WM FME-110° " +-9.5% 358 354 2217 .812° - 374p T o
'DMAHMS ™ 110.1° © 10.9°0 36557 3175 0 1449 0§08+ 375 e
‘WS +MS - 10:0%  TEO® ¢ 3:49°- 3011 <1520 ¢ §0.9° ¢ 374> T v«
“UD * MU~ H.9% - 105 36" 22640154 8260 T 3720 .
WS MF: “10.0°7 <125 = -368° .. 21007 165° - 80157 369°

e T s N . oo v N ‘ N

—m ey~ b1 . N . N —

. 1. 5 . . . W >
ES 3 LTy L R % - PR L
, . - o5 -A.r/'
NS .

‘Means nqt-shanng'a- common supcrscnpt in a column are sngnlﬁcantly different at P<0.05.

Table 4 Nutnent composrtlon of dlfferent types of sunulated togwa

‘Togwa type9 ERS Dry mattér™ "Crudé* Crude ﬂ- Fpt 5 '7Aéh’-- " Carbohiy- "Enérgy’
DTS %) L W prot€in bre Tt T Tie S'drate © value
-“ Ul e me N L L (%) ¢ s () LT (%) %) Kcall00gy

DM +MF- - 10.1d~ WITi992e 2560 L T119° -1».37e~ 85.0*"  369%-i. .

WM+MF © “510.9° "7 . 986° " 3670 :2:r320r 2.20% -4 81.0%. - "a372b 27

S

SDMHMS+- -~ 10150 - 1166° ° 326°° < "3.03%- 1320 .80.7¢ 377 LT
HWSHFMS® e " 102%7 2 T 1191° - 3,620 206° 146° - 809° . - 370

UD +MD 1126' (11050 -0 3379 0 2045 147° 820 370 -
WQ :FMF 3 L?— »9 Qe L 1—2'92“~ '% 752 1 97d 156° 798 3699 . .
R N R v, .

'Each value isan avcragc of tnpllcatc determmatlons foreach lot cxprcsscd on dry matter basns-

Means not shanng a common superscrlpt in a column are sxgnlﬁcantly dlffcrcnt at P<0 05
.

tradrtlonally fermented togwa (Table 4) Thrs dif-

~-ference could be a reﬂectlon of better process

The percentage protein in DM of all types-of - control during the preparation of simulated fogwa
togwa except for togwa type-(UD + MU) was ;than in home prepared traditional rogwa.
higher compared to their main ingredients. The -- ~Krishnakumari and Thayumanavan (1995). and
protein~percer_1tage~in«tmdiﬁonal togwa type (WS + ~‘Abdalla et al. (1998) also observed higher protein
MF) (12. 5 %)-was-significantly (P < 0.05) higher -percentage after fermentation of cereal based
than in other traditional fogwa.:There -was-no sig- - weaning foods, and they attributed this increase to
nificant: drfference (P> 0.05) in protein percentage  -better utilization of-substrate by fermenting mj-
(10.92 and 11.0 %); (Tgble 3), between traditional  croorganisms. Krishnakumari and Thayumanavan
togwa type (DM + MS) and (WS +MS): The low-  (1995) also suggested that such increase was due
est protein percentages, (9.1 and 9.5%), were-ob-  to improved contribution by malted flour. How-
served in traditional ‘togwa type (DM +'MF) and  -ever, we suggest that the apparent slight increase
(WM + MF); respectively. The increase-of protein _ in protein is due to the/loss from carbohydrate and
percentage was higher-in simulated samples than in .fat components; some being metabolised into vol-
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atile compounds during fermentation. Basically,

the amount of protein as analysed by the mi-

cro-Kjeldahl method can hardly change. However,

if some components disappear, the relationships of

amounts of components may -change. Similar in-

creases in protein content of germinated and fer-

mented cereal based foods have also been reported

by other researchers (Adewusi ef al., 1992; Mtebe -
et al. 1993; Steinkraus 1996; Sanni et al. 1999).
Among the six types of togwa no single type could .-
meet the protein requirement of infants (6-12
months). The average recommended profein in-..

take is 14g per day (Latham 1997). This is be-
cause of low dry matter of togwa fed to the infants
and low frequency of feeding.

The fat peréentage in DM ranged between'
1.58% for traditional.rogwa. type (DM + MF) to .

3.54% for type (WM +MF). The higher fat content
in type (WM +MF) may be due to the high fat
content in the germ of whole maize flour, contain-
ing more than 80% of the grain fat.

Lower fat levels in small grains were probably'

due to lipolytic activity of fermenting microorgan-
isms, which could oxidise the lipids to obtain en-
ergy for their metabolic activities. Decrease in fat

content for fermented sorghum and finger millet |
was also reported'by Opoku et al., (1981),
Ikemfuna and Atii (1994) and Sanni ez a/,>(1999). -

ing foods. The positive effect is that children fed
on fogwa will have reduced problems of-consti-
pation; the fibre absorbs water and provides

rroughage for the bowels assisting intestinal

transit (Anderson etal., 1990). This may be a
reason why fogwa is fed to infants as young as
four months old. - S0 C e

The, ash percentage in DM among d1fferent
main 1ngred1ents ranged from 1.29%:for type

B

.(DM + MF) to 2:22% for type (WS + MS). Type

(WM + MF) togwa had a s1gmf1cantly (P 0:05)
higher ash than other traditional togwa: This was

‘probably due to the large proportion of whole

maize flour in the mixture. Although malting
and fermentation have been reported to decrease
ash content of sorghum or finger’ nfillet

.(Malleshi and Klopfenstein,,1998), variation-in

ash for traditional togwa may also be due to the
type of water used in its preparation. Water sam-
ples used for preparation of togwa from the four

. regions were collected and analysed for miner-

als. Sodium and potassium were the dominant
minerals in water but in insignificant-amounts.

- Other:minerals included calcium, iron, zinc and

copper. Also contaminating dust and other dirt

_may have contributed to an increase in ashi intra-

The low level of fat is; however, desirable as iten--.:

hances the storage stability and keeping quality of
togwa.

The percentage fibre in DM was higher in all
the traditional and the simulated togwa compared
to their base ingredients (Tables 2, 3 and 4). For
traditional togwa it ranged from 2.33% for type
(DM +MF) to 3.68% for type (WS + MF), and
was most often highest in simulated samples.
‘These results are in agreement with those of
Malleshi and Klopfenstein (1998) working with
sorghum and finger millét.- During germination
and fermentation = and -amylasé contributes to the

-solubilization of catboliydrates, ‘and protéclytic
efizymes 10 partial protein d1gest10n The apparent
“inicreas€ in fibre content of togwa may have been
due.to further metabolism iritd volatile com-
pounds.; which inay- then reduce the dry matter.
The increase in fibre content has both positive-and
‘negative effects;-the negative effects being that
“high:diet fibre content-has been reported for re-
ducing the b10ava11ab111ty of micronutrients (Torre
et al.,; 1991; William 1995) in cercal based wean-

ditional fogwa. For example ash content was low
for simulated togwa, which were prepared using
well-cleaned grains and-distilled waterinstead-of
tap water (Table 4). -
. The carbohydrate percentages and energy
contents of traditional and simulated togwa were
mainly lower than those of.the main ingredients.
(Tables 2 3 and 4). Carbohydrate contnts variea,
ranging from 80.1% for type (WS + MF) to
85.4% for traditional togwa type (DM + MF)
and 79.8 — 85.0% for simulated togwa of the
same types. Energy content was significantly -

(P<0.05) higher in'type, (DM +MS) for both tra-

.ditional and ‘simulated togwa (375 and 377

--_kcal/ 100g; respecnvely)}compared to the other
g types of rogwa. This Wwas 4 reflection of their-

high fat and proteln conteits (Tables-3 and 4)

“Fat produces double the iamount of energy per ‘Q?

+

grarn comparéd to carbohydrates (Paul and

-Southgate, 1985). The energy content in both the

traditional and 51mulated togwa (Tables 3 and 4)

-were:within the range suggested by Walker .
2 (1990) for infant-weaning foods: This-author .
- suggested energy content of 370 kcal/100g as '/

‘being desirable. The dry. matter.of fogwa'ranged .



from 9.95 to 11.91 %. This means that the energy
density of fogwa will adjust to 55.3 - 75.3
kcal/100ml. The decrease in carbohydrate and en-
ergy-from the base ingredients to fogwa agrees.
with findings of Abdalla et al. (1998). Carbohy-
drates-are the principal substrates for fermenting .-
lactic acid bacteria;, henceto-supplement this re-
quirement there is significant degradanon of
starch by - and- -amylase produced mainly by the.
malted flour (Krishnakumari and Thayumanavan,
1995).and in somie cases by fermenting mi-
cro-organisms. This decrease has also been re-

ported'in other fermented cereal products such as -

ogi, wji and mahewu (Spe@gkxau53\ 1996).

Mineral cont.el:lt
The mineral contents of the six types of the

main ingredients used to prepare traditional and:

simulated togwa are shown in Tables 5a and 5b,
respectively, and for traditional and simulated

togwa in Tables 6 and 7, respectively: Phosphorus, -

magnesium and potassium were the major mineral

-Traditional togwa 71

constituents in the main ingredients, tradi-
tional and simulated fogwa. Calcium in the main
ingredients for traditional fogwa ranged from 5.6
mg/100g for type (UD + MU) to 14.6 mg/100g
for type (WS + MF). This was significantly (P
0.05) highest in type (WS + MF) and lowest in
type (UD + MU). A similar trend was observed
among diferent types of traditional and simu-

lated togwa (Tables 6 and 7). These values are

higher than those reported by Klaus and Karel
(1991), Ikemfuna and Atii (1994) and Abdallah
et al., (1998), for single grain flour, which shows
that porridge fermented with a mixture of un-
malted and malted flour produces a better prod-
uct such as togwa with increased nutrient den-
sity. Togwa type (WS + MF) for both traditional
and simulated togwa, had significantly '(P0.05)
higher calcium than the other types of fogwa,
and was lowest in togwa type (WS+MS).

Table 5a: Mineral content in different ingredients used for prebaraﬁon of traditional tog;va

Y

2135

Ingredients o Ca \ P Mg K Na Fe Zn Cu
R '(mg/lOOglﬁM)l . _
DM+MF 103" 2000 . 67.1f 163 - 13.3°  153°  13% 03¢
WM+MF 8.6 225° 93.5? . 284, ‘:'-8.9; 203 16 ;_O.i‘dfi
DM +MS se 302 .. 107.1° 03 L 9s IR i Tos
WS +MS 6,3f4 e ':194'.‘6'd \(3{9‘6" 128 185 16" ":‘0.45';
UD +MU 56°., " 203 © 253 318 o 1430 Ny 7 et 04
WS + MF 16 - 2619 1188 - 258 160 S 0

15

cae

~ - 4 T

Each value is an average of tnpllcate determmatlons expressed on dry matter basns

al W
Means not sharing a common superscnpt in‘a column are sngmﬁcantly different atP’ 0. 05 X
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Table 5b ‘Mineral content in different mgredlents used for preparatlon of s1mulated togwa

[

Na_ :

o In

~Ingredlents C i P s Mg K Fe - Cu
B O S A AL XN B (mg/lOOQM)" Wil {7 N
DMMF 13 30 191f U594t T 168" 190N 242 LT 067
CF et oHa v RO TR ST T borL oo
- WM+MF Lo ‘-42198 T85 D3I 185° . 2440 - 15° -040° .
rorno- T I A U B R - ot L L I A
: DM+MS 98 261 - 100155 213 -, L1221 150, . 043¢
. ST e TR i. PR : - ‘ Yy 7:::-\;:/ -'4_" T, . R
WS ™S 7.4d 35 125 3{ 3120 1467 1897 140 T 043°
UD+MU 39.‘/{_'.1" '285;“5 __“”il'z‘; 0b W 154189 15 " 031c
Coe T Ty R VT LD Loen T LR YR
CWS+MF 1400 2420 8¢ 220‘1‘ 2070 21*7*’:. 18P 0650

! Each value is an average of triplicate determinations expressed on dry matter basis. -
Means not sharing a common superscript in a columnn are significanlty different at P<0.05:

Phosphorus in the main ingredients for traditional
togwa ranged from 200 mg/100g (DM +MF) to
362 mg/100g (WS + MS) and from 191 to 332
mg/100g in the main ingredients for simulated
togwa. In traditional togwa and simulated sam-
ples, type (WS + MS) had significantly (P 0.05)
the highest phosphorus (334 and 332 mg/100g),
respectlvely i

‘Results in Tables 6 and 7 show that togwa
made from ingredients containing sorghum tended
to have higher phosphorus values than those made
from'maize. Generally- calcium-and phosphorus
content in traditional fogwa was low compared to
those in the main ingredients. The decrease in cal-
cium and phosphorus has also been reported in
fermented cereal weaning foods (Sanni ef'al.,

1999). This slight decrease in"the ¢alciui and

phosphorus contents in traditional togwa may
have resulted from the fact that ingredients for tra-
ditional togwa were not standardized to be sure
that the same amounts were used during togwa
preparation. This decrease in calcium content for
traditional togwa is a disadvantage because if
tfogwa is used as a weaning food, it needs enough

N

Table 6: Mineral contents in different types 0'_1_' tradi-
tional togwa

K°"Na Fe Zn Cu

Togwa Ca P Mg
ope -
(Mg/100g -
DM)!

DM+MF  7.0%, 196" 59.57  167%-187 238" 182" 069"
WMHMF 42¢7 219° 80.9° 233c 10.6' 225° 154° 0.46°
TDM+MS 46 264 101.2° 213° 11.9° 2 0571.55%; 0.46°
WS+MS  3.9% 334" 1237 315" 146" ~188* 139° 0.46°
UD+MU  4.0° ,285% 117.2° 281° 154° 18, 57 159" 033

123" 243* 986 T1sa bl

WSHMF 22077 205" 22.0°

Lo Lo L
'Each value is an average of triplicate determinations
for each lot expressed on dry matter basis.

‘Means not sharing a common sypereript in a column are

51gmt'cantly dlfferent at P<0. 05 e em
calcium to sustain the growing child. The recom-
mended calcium intake per day is 400-500 mg for
12-36 months child. Both traditional and simu-
lated fogwa did not meet this requirement. Iron
content of traditional and simulated togwa ranged
from 18.5 mg/100g for type (UD +MU) to-23:8



mg/100g for type (DM + MF) and from 18.5 to
24.7 mg/ 100g,~respectively (Tables 6 and 7)

Table 7: Mineral contents in drfferent types of
simulated togiva

" Na

Togwa'Ca P Mg K Fe “Zn° Cu
type T - SR
(Mg/100g

. . .. DM LT D Ll
DM+MF 1373° 191f 594" 167" 19.12% 247181 0.70*
WM+ME A412.2¢ 218 79.9°  232c 10.65" .23.5% 153" 0.45°
DM+MS  9:38¢.262° 1007 . 213° 11.45° 220" 1.52° 0.46°
WSFMS 730 332 123' '313' “14.859 19.0° 1.41° 0.46°
UDHMU 9.0° 284° 116> 281°715.62° 18.5' 1.54° 032

WSH+MF 1.54° 067

14.8* 243¢ 977

R B

2214-20.95" 22.0°

LN

B S o WA G SRR L B R ol R

e RPN

'Each value'is an average of triplicate determinationas
for each lot expressed on dry matter basis.

Means.not sharing a common supercript in a column are
s1gmf|cantly different at P<0.05.

All types of trad1t1onal togwa had an increased
iron content compared to their main ingredients
while with simulated fogwa the iricrease was not
s1gmf1cant 1nd1cat1ng that, most of the iron found
in the 1ngred1ents for 'simulated togwa was re-
ta1ned at the end of fermentation: Magnesium
'ranged from 67.1 to 125.3 mg/100g for the differ-
ent types of the main ingredients for traditional
togwa and from 59.4 to 125.3 mg/100g in the in-
gredients used for simulated togwa. Togwa pre-
pared from.a mixturé of type. (WS +MS) had a
s1gmf1cantly (P 0.05) higher amount of magne-

sium than other types both for ‘the traditional °

togwa and 51mulated togwa (Tables 6 and 7). Gen-

‘ erally there were s1gmﬁcant (PO. 05) dtﬁ’erences in

magnes1um contents among d1fferent types of
togwa Ny ——
T{'here was an apparent sllght increase in potas-
sium content of (DM + MF), (WM + MF), (DM +
MS)|and (WS +MS)-types for traditional togiwa
(Tabrle 6). For:simulated fogwa samples, potas-
sium ranged from 167 to 313 mg/ 100g. The main

ingredients_of - type (WS * MF) exhibited signifi- .

cantly (P 0. 05) h1gher value of sodium than the
other typés. Th1s trend was also observed in the
different types of tradltlonal and simulated togwa.
Sodium conténts ranged froim 10 6 mg/100g for
type (WM + MF) to 20 5 mg/100g for type (WS +
MF) for traditional togwa samples and from 10.6
mg/100g type (WM + MF) to 20.9 mg/100g type
(WS + MF) for simulated togwa. Togwa type (WS

1
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+ MF) had s1gn1f1cantlv (P0.05) higher sod1um
content than other types. Zinc content ranged
from 1.39 to 1.82 mg/100g among traditional
. togwa samples and from 1.41 to 1.81 mg/100g
- for simulated samples. All types of traditional

" togwa had a slight increase in zinc content com-

pared to the main ingredients. This increase may
have been contributed from the water used to
prepare traditional togwa. Copper was:also
" “higher in traditional fogwa compared to the main
ingredients ranging from 0.33 mg/100g for type
(UD +MU) to 0.69 mg/100g for togwa type (DM
“+MF) (Table 6). For simulated togwa samples
copper ranged from 0.32 mg/100g for type (UD
+ MU) to 0.7 mg/100g for type (DM +MF) (Ta-
ble 7).

Conclus1ons

. The ‘different types of togwa stud1ed were
charactensed by variations in prox1mate compo-
sition, energy values and in mineral contents.
However, these variations were observed. not to

. be associated with geographical differences but
rather the main ingredients used to ‘prepare tradi-
tional rogwa.. The processes of germination and
fermentation affected the proportions of nutri-
ents found in the togwa. Although there was an
* apparent increase in protein and some minerals,
the food value of togwa as a weaning food can-
not completely be predicted on the basis of this
study. The quantity of togwa that can be con-
sumed, quality of its protein in terms of amino
acid composition and the bioavailabity of micro-
nutrients and content of 1mportant vitamins such
“as B and C, could reﬂect on the actual nutritive
potent1al of togwa asa weamng ‘food.
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