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NUTRIENT AND ENERGY CONTENT OF QUALITY PROTEIN
MAIZE MEAL WITH GRADED SUPPLEMENTATION
0OF ANCHOVIES FISH
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ABSTRACT

in ,P-I"Fl'l'.!f-ﬂ guldefines for consumers and detlciony, Quality Protein Maize (QPM) meal and
Anchovies fish were analyzed for wutrient and encryy content, sepurately, und in vorying
supplementation mivhures. (GFM meal (Bawka) was prepared by tradisionol procedure, subsequently
aver dried and milled to favilivate determination of proximate composition, using Assoclotion of
Amalytical Chemists (4.0.4.C.) methads per 108g of dry matter. Carbohydrate content wag
defermined by difference. Kimilar amafpsis was performed an Archovies (v afone, ond ay 5%,
T0%a, 15%, 20%, and 25% supplements of the QPM Boukn, Anchovies fish had the some content of
wiwiiire, teevefild proteiv, fourfald far, ene-thivd orude fiber, foncfold ash, and die-eighth the
eneryy content of ensupplemented (PM Banin. Supplemeniotion of (M Banks winh 3%
Anchavies fTsh increased pratein confent per [ty from 280 to 30.2g, fai from Lo e Ld) ok
from 2.3 1o iy, energy from 325.0kcal fo 327 5keul, and decreased cruide fiber from 248 1o
I Mg, and carbolpdrate from 39.6g o 3785 Nuirient content of OPM Banka did pet vary for 5%
anid (% Archaviey. suppdementation, bt there wos o deormase deemergye fo 324 000al. There way
alse o prodeal increase fn mtclenis fronn T3% re 25% sepplementotion. Energy conferf, Savever,
derreayed from 327 5kepl tp 315 dhol, and corbohpinate from ST8p to 76 per T00g with
increaia in devel of supplementution from S5 oo 35%0 On ohe basis of the doily dictiory peodein it
energy reguirements for pre-school children, 5% sapplementation of (PM Banku with Anchovies
Jindr was found to be sdeguate.

INTRODUCTION OPM varichies and ther Bvbrids are increcasingly

Maize, in variosus processed fonms, = an mmporiant
stapiy food for lorge oumbers of people n tho
divaloping wodld, making 3 sigmficant contribition
1 their calorie and prolesn intakes (FACQ, 199I)
Traditional maize varicies arg, howeser, deficicar
in lysine, trvptophan and the B-vitmmins (M,

19udy, ke prder o improve 'the nofriove valug of
marzs, menls prepared from it may be consumd
with supploments such as soyvbeans, green leafy
vegetables, cowpen, and fish

A Parther atiemgpt at improving the notritive valug
of maize hag led toothe development of Quality
Protein Matze (QPFM) in Ghana, since 1992
(Twumasi-Afrivie of al, 192 QPM, known
locally as E\baranga, literally transiated, a5 “Good
Mother” is a high-lysine, high-tryptophan vancty
derived from Opagque-2-maize {Ahenkora, [993)

becoming popetar i Latin Amenea and Ghana
(Twumasi-Afrvee ot al, 19932)  In Chana, o8 in
prher African countnes. the prepamtion of mazg
muls mvolves vanoss procossing mathods, soch
as soakinn, sprouting, fermentation, and cooking
(Ahcnkora, 1993), some of which mayv furthe:
imprinve the nutricat profile of the meal. Drespri
the amproved mutrstional value of QPM, and the
possihic improvensent by the processing method,
the pracuice of consuming il with other protam
supplements will sull go on smee acoepiahility of
the meal prepared frons it 15 as mportant o the
congumer a8 the nurritional value, Among, the Akans
m Gihana for tnstance, thereois the belief that
consurmption of iy meal without animal proten
will lead to deafhess. For these repgons, cven
financially constrained famifics would ey 1o
supplement th QFM meal with some fish. In Ghana,
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theé most common, cheaper and widely consumed
fish vanety is Anchovies, which may be taken in
dried or smoked forms. It s therefore relevant to
iscertain the protein content of dAnchovies. and
what lovel of supplementation would renlly be
nocessary so far as the encrgy and proten necds
of consumers are concerned,

The present work thesefore provides information
on the proximate compasition of Anchovies. Banky
{2 dumpling} prepared from Quality Protein Maizs,
and portions supplemented with graded amounts
of Anchiiiies, to provide 4 usefil gusdeline on the
amounts of cocrey, protein and other nutricnts tla:
can be made available, (o its consumers, especially
children from fnancially constraised familics

MATERIAL AND METHODS

Maize Varieties: The OPM (Dbatanpa) varety
wag obtained from the Crops Research Tnstitute
Fumesiia, Kumag, Ghana. Samples were inken
from three randomby selected bags, and tests were
careied out at the Sorakewa Laboratory at Crops
Research Institute, Flemeiia, 1o confirm the
vemaily of the vancty, wsimg their levels of lysine
and tryptophan.

Formulation of the Diets: In the Preparation of
the QPM meal (Banby), a reasonable quantity of
OFM, depending on the storage facilities avmlable
was sieeped in clean water for three days, after
thoroughly washing the grains. On the third day,
the maize was washed, dramed of excess water
and mulled wiet, Approcamately | ke of the floor
was mixed with | fiter of clean water, and kncaded.
The resulting mixture was left 1o stay ovemnight, 10
produce a fermented product, known as cormn
dougls. Bomkn was prepared by muxing about 3.0
kg of dough with 2.0 liters of water and
approxemately 60.0 g of jodized table =alt, and
cooked with constant stirring, &nd stretching with a
carved plece of wood. The preparation process of
the Hendu was carmed out with mtermittent addition
of water, depending on the mixture and viscosity
desared, until semi-sofid doagh was formed.  The
et =0 propared was Braken down into smaller
bt undcr very hvgienic conditions, sprésd on lein
metal trays and dricd m o hot air dricr at 1650 °C
for 24 howrs, The resulting dricd Barky was then
milled to obiain the dry matier ready for

supplementation with the dried fish (Anchovies)
powider

Fish: Heat smoked and dried Anchovies wers
abtained from the open market in Ascrs, Ghina
The head and the scales of the (ighes ware
remioved. They were then milled intg powder, and
gtored in a cold rocm,

Sux different diet mixes were prepared fhom the
dried, milled QPM HBonks ond the fsh
fAnchovies) powder, using graded portions of the
fish as: 0%, $%. 10%, 15%, 20%, 25% by weaght.

Proximate Composition Analysis: Mossture;
Protem, fat, crude fibeg, ash and carbohydrate
contents of the Anchovies, QPM Barkn with and
without supplemeniation with Anchovies were
determined on dry matter basis in duplicats
according to the methods of Association of
Anabytical Chemists (A 0. AT, 1990), in the
Iasboruory of the Depanment of Nutrition and Food
Seience, Unmveraity of Ghana, Legon, while energy
content was determined by the ATWATER
SYSTEM (FAD, 1982),

RESULTS AND DISCUSSION

Table 1.0 shows the proximate composition of
Anchovier, OPM Hanku , and Achovics
supplimented mines of the QFM Mok

With a percentage protem of 72,2% on dry mares
basis. Anchovies i3 4 very pood souree of fish, a
food stem that features prominently in the diet of
most populations. It provides the source of animal
profeins for most of the meral ar urban poor who
miy not be able o afford the relatively more
expensive meal and  poultry  products
Furthermore, due 10 ity soft nature and casy
digestibality fish is a very important source of protein
for children in most developing countries. 1n these
populations fish is also caten together with starchy
slaples er cereals or grams. therefore dnchovies
will b viery. useful

Archenres is uspeeie of manne fish In Ghann
1l 1= proccssed and conduined 10 varioos forms:
[resh, amgked=dricd, or sun-dried. 1t s (he
cheapest of all the marine fishes available on the
pairket, and is therefore vory important for o
greates propontion of the ruml and urban poor that
isae it froquenthy,
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Table 1.0 Proximate Composition of Anchovies, QFM Banrks and
graded Anchovies supplemented mixes, per 100g on dry matter basis.

% S b % % - % Encrgy
Samgle Moisnee  Drymatier  Prowein  Fal Crude Ash CHO® {Kial}
Fibee
Anch [ %5 T2 41 08 3% 12 Xl
OPMB b5 435 240 10 24 15 LT 25
QPMB + SthAnch 57 .3 32 14 L8 k1] 518 1273
QPME + W¥hAnch 57 0] 114 i4 19 30 554 3244
QPMB+ 1 5%%uAnch i% 03 Hh B 17 38 2.5 3194
OFME+ H%Anch Liy) wa T K 19 07 i 502 382
(FMB + 25%Anch 55 M5 o A 1A 45 i 5154
Key,  Anch = Archovies, QPMEB = QPM Banky;

CHO* Carbolovdrase obtained by difference

The higher peroentage of Protein, Fag, and Ash in
the Anchovies as compared 1o the QPM Banku |s
capected sinoe the Aachovies, which is figh, is
obviously o botter source of protem, fats. and oils,
a5 well as minerats, Apart from the Ash content.
which was bawer, the protein, fat and psh contents
of Anchovies as found o this study, compares
favourably well with the respoctive values of 68 &1,
3 5g and 16.0g per 100g reported by Eveson and
Aokrah (Eveson and Ankreh, 1975). These findmgs
piveea glear indication tiat smoked doed Anchovies
are a very good source of protein, and can be used
as a food supplement to mprove the protein guality
af dicts which:zre limiting 10 essential mmino gcids,

eapocially, maize.

The percentapes of the components of the QPM
Bankn meal ore also guite high when compared
with 7.2g of protein, 0.2z of fat, 0 [z of fiber and
2.0x af Agh, per 100z of normal maize, reported by
Eveson and Ankrah (Eyeson and Ankrab, 1973),
However, concentrtion affect, gince hot-air-oven
dried sample of the QPM Honky wag used in iy
stisdy, cannot be discounted.

The dry maiter in the gilyvzed sempgle wos 83 5%,
whereas in the freshly prepared QPM Bomko, o
was 35.0%, This implies that in the QPM Banifk,
the Protein, Carbohydrate, Fatand Ash contents

are expected to be almost o thind of that of the
dricd QPM Barku, thates, 10.5g, 22 3g, 00dg, and
1.5y, por 100g, respectively. These figuris ane
consistent with the findings of Abenkora of @i,
(1995, and Oracee-Temeh (1985}, These figures
sugpest that a pre-gchool child, the most vinerable
i respect of dictary energy and nutnent supplics,
who may consiume o daily average of S00.0g of
OPM Hanku with 5.0% dnchovies wall obtan
approsimately 32,%g of protein and 5723 keal of
cnergy, while the moal wath 10.0% Anchoviss will
provide respective values of 36, Tg and 3677 keal
The resul of the study suggest (hat with inprease
in the percentage supplementatron, though the
profen intake may mcrease, the energy mtake may
docrease. Mewerthelese, with QPM Bankn, 5.0%
Anchovies supplementation can provide the
rexpurimed daiby protein intake of te pre-school child,
(16.0g - 24.04), (Garrow and Jamos, 1993); and
nlso make the hghest contribaution of pnerpy intale

Table | 0 further shows that while predein, ash and
fat contents of the varioos supplemented Bawsku
mixes merensed with increaso in the proporgion of
Anchowvies, the crode fAlre and earbohydraie
gonteits miher decreased. Thas observation is the
congagueied of increasg in the ammmt of proleing,
fad and wsh Trom the Awchoaer as ity proporion
increases. On the basis of the assertion by Fox and
Carmgron [15995), that the quality of & protean food
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15 judged By its protoin eontent the QPM - Sk
dict with Archevies can be saud 0 bave o baegh
quality protem. This is confirmed by the refatively
higher kvels of bysine and trvptophan found 1n this
makz variety (Bressani, 1991 Twumasi-Afrivie o
al., 1994; Ahenkoea ot al., 1999)

On the basis of the statement by Latham {997}
that the only sustainable way to inprove the
nutritianal status in developing counirics 15 to adopt
food-based approach, the important role QPM can
play 10 managing or preventing Protein-Encrgy -
Maknutrition cannot be overcmphasized. 1n Glea,
where Armar-Klemesu et ol - (1995) have
attributed the mryriad of mutrstional problems 1o poor
quality of dict. amang other things, and severe
nutritional deficieneses in protem and calones havw
also been reported in a greater part of the Cobngry
{(GoG and UNICEF, 1990, GDHS, 1944), the
promotion af the cultivation and use of QPM will
be worthwhile The fact that the acecptability of
the QFM saricty for the varions foms of traditional
maize meals in Ghana 1= already cstablished
(Ahenkora et al. 1994) implics that the promotion
af s widespread use in the nation may reguing litte
eifort. On the hasis of the sipmificant contribution
maize miakes in the doly supply of calories and
protcins to indiwiduals in cortain developing countries
(FAD. 1992} there 15 no doubt that the promotion
of the cultivation and use of QFM maize would [
a long way in salving the probivm of Protcin-Energy
Malnutrition  This is beeause as much as over
3080% of the datly protemn roquiremant and 40,00
of the calone requirements can be provided by
QPM

CONCLUSION

Anchovies has a bigh protein content {72 2 por
10 dryv matler), and for that matter a very good
sowrce of animul protcin supplement For the
majarity of people among whom it s pepular On
the basis of the dietary protein and caloric
requirement of 2 pre-schoel child. the most
vulnerable In respect of these supplics, $.0%
Aiappilonitaisiaon wire Agelentcs (1t i
Cluafity Peolgin Maiee (OPM] Bk
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