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ABSTRACT

Available local raw materials: cereals; whea! white maize, rice,
legumes; faba beans, lentils, chickpeas, cowpeas, white beans, fruits;
apple and bananas as well as vegetablesl carrots and potatoes rvere used
for preparing weaning foods. The raw materiais were subjected to
different treatments including: soaking, germination, cooking and
sievin-e to remove the anti-nutritional factors (ANF). Treatments caused
an apparent increase in protein, fat and ash, whereas carbohydrates and
fibers were decreased. Treatments minimized (Al[F) in prepared
rveaning foods in comparison to raw materiais; e.g. tannin decreased to
67-93.69yo, phytic acid decreased to 76.4-g6.so/o, trypsin inhibitor
decreased to 67.9-88.4% and amylase inhibitor decreased to g9.2-
99.8%.

Key words: arnylase inhibitor, anti-nutritional factors, phytic acid,
tann ins, tryp s in in hib itor, w ean in g fo ods.

l.INTRODUCTION

Millions of children in developing countries of the world are
suffering from malnutrition. During weaning period. identified as the
rapidly growing period between infancy and childhood (Hasanin,
lgg4),malnutrition is more common.

Poverty, Iack of suitable food and ignorance of good nutritional
knowledge, are the principle reasons of malnutrition. weaning foods
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must bridge the gab between breast-feeding and the family diet.
Cereals, legumes, fruits and vegetables must be subjected to different
processing treatments to produce high digested and nutritionally

'aluable weaning foods.
ln this respect, germination and decorticating of legume pulses

reduced tannin to a low level with a significant increase in ionisable
ion. (Rao and Prabhavathi, 1982). A rapid loss of about 60% of
trypsin inhibitor activitv of beans was found as a result of autoclaving
cr treatment with boiling water. (Egbe and Akin,n-ele, 1989). Whereas,
Dhurandhar and Chang (1990) reported that trypsin inhibitor activity
(IIA) in beans was reduced by about 87% of the TIA in the rarv beans
due to increasing temperature or cooking time of beans. Also Mansour
and El-Adawy {1994) found that heat treatment of fenugreek seeds

Cestroyed most of trypsin inhibitor activity. On the other hand,
germination of fenugreek reduced the levels of phytic acid, tannic acid
and trypsin inhibitor activity' by about 799/0, 29% and 53yo,
respectively"

Comparison between malting and roasting of wheat was carried
crit by Gahlawat and Sehgal. (1993). They found that malting of wheat
reduced phytic acid" saponin and polyphenols to 51.70 ,61.2o/aand,
61.7%, r,r'hile roasting decreased them to 40.8%,48.6% and 5i.0 o/0,

respectiveiy.

The present rvork deals with the production of weaning foods
vith a lorv level or free of anti-nutritional factors.

2. MATERIALS & METHODS

a)Cereals: Wheat (Triticum aestiyum, L.variety Sakha 69), r,r'hite maize
(Zea nzaize, L.variety Giza 2) and milled riee (Oryza sativa, L
commercial).

b1 Legumes: Faba beans (Vicia faba, L. variety Ciza Blanka), lentils
(Lens culinaris L variety Giza 9), chickpeas (Cicer arietinum,
L.varief Giza 531), cowpeas (Yigna unguiculata, L. variefy Cream
7) and white beans (Phaseolus vulgaris, L. variety Giza 61.

cr Fruits: Apples (Malus purnila, L. variety Golden) and banana (Musa
bancna, L. variety Maghrabi).

d) Vegetables: Carrots {Daucus carota, L) and potatoes {salanum
tubers orusum, L) cornmerial.

The previous cereals and legumes rvere obtained from the
Apicultural Research Center, Giza, Egypt, whereas fruits, vegetables
ad milled rice were purchased frorn the local market.
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2.l.Removal of anti-nutritional factore
cereals and legumes were cleaned and washed with water, then

subjected to the follovring treatrnents: soaking for 24 hr at room
temperature, gerrninated for 96 hr at room temperaturg cooked for 20-
30 min in boiling water, dried at 50-60oc for 15 hr, then milled and
sieved by using 40 mesh sieve . concerning dce it was soaked for 6 hr,
cooked for 10 min in boiling water and then dried and sieved. Fruits
were peeled, sliced and dried after soaking tn solution contained citric
acid (lo/o dv), ascorbic acid (lyow/v), and Na Cl (0.5% dv) for 5_
10min. Yegetables; potatoes were washed and blanched for 15-20
minutes in a boiling water, then peeled and cut into thin slices, while
carrots were washed and peeled, then blanched in the same mar'rer.
The sliced materials were dried at 50oc for 15 hr, then ground to a fine
powder. The dried milled c€reals, legumes, fruits and iegetables were
packed in polyethylene bags and stored at 5oC till analysis.

2,2.Chemieal analysis
The treated and untreated materials were subjected to chemical

analysis.
Moisture, protein, faf crude fiber andashcontents ofsamples

were determined according to the methods outlined in A.o.A.c, (1gg0),
while total carbohydrates were calculated by difference.

Tannins were determined as catachin using methanol vanillin
hydrochloric acid (MV-HCD according to the prooedure described by
Maxson and Rooney, {1972) and modified by price et al., (197g}.

Phytate was determined according to the procedure described by
Mohamed et al.,(1986).

Trypsin inhibitor activity was determined
method described by Gatta et at. (l9BB).

Amylase irhibitor activity was determined
procedure described by Yetter et al. (1979).

according to the

according to the

3. RESULTS AND DISCUSSION

. The data presented in Table (t) revealed that the protein content
increased by about t.l7-l.z7, 1.11-I.16 and, l.2l-1.3i times as the
controls for cereals, legumes and vegetables, respectively, while a
slight decrease or no change for fruits. Fat content increased also in the
range of 1-05-2.30 times for cereals, 1.20 forfruits and 1.04-1.33 for
vegetables, meanwhile, it varied forlegumes to be 1.20, 1.36 and 1.0
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for faba bean, lentils and chickpeas, while it decreased to 0.g6 and 0.67
times for cowpea and white beans compared with control. Ash showed
a decrease in its amount ranged betwlen 0.g6-0.93 times as that of
control for legumes and fruits, while it increased for vegetabres, by
about 1.43-1.73 times and 1.02-l.rf for cereals except ilat of rice
which decreased to 0.69 times as that of control. concerning fibers, the
data revealed that its amount decreased as a result of treafinents. The
maximum decrease was found in cereals foilowed by legumes and
vegetables, while fruits showed no change. carbohydrate cinteut, due
to keatments, showed a decrease rangrng between o.be-o.gs, 0.96-0.99,
0.98-1'0 and 0.95 times as that ofcontrorforcerears,regumes,&uits
and 

.vegetables, respectivery. The decrease of fiber *uy I" due to the
sieving while ash decreased due to soaking germination and cooking.
on the other hand, solubility of the sotuble sugars in the media is
considered the main reason for the decrease of totai carbohydrates after
the different processes. In this respec! Rahma et ar., (r;g7) reported
that total protein, 

-1gn-p-rotein 
nitrogen and ash increased during

germination. Ali (1996) found that crude protein increased and total
lipids decreased of kidney beans after lhahr of germination compared
with ungerminated ones.

Figures {1,2,3 a'd 4) showed the effect of different treatnents,
ie., soaking germination, cooking and sieving on the antinutritional
factors, i.e., tannins, phytic acid, typsin inhibitor and u_amylase
inhibitor of some legumes (faba beans, rentils, chickpeas, 

"owpeas 
arrd

white beans), cereals (wheat, white maize and rice), tuits lapptes ano
l*uoul and vegetables (carrots and potatoes) which are useo as
ingredients for baby food formulas. Figure (l) illustratesthe tannins
content of treated and untreated materials. It is worth to mention that
legumes were characteri rndby high tannin content (0.53-r.65 mg/g) cf
which faba bean was the superior, while lentils contained the lowest
amount of tannins.

ot]rer materials contained tannins ranging between 0.0-0.64 for
cereals, 0-44-0.69 for fruits and 0.29-0. sz *gi for vegetables. The
treated materials resulted in a dramatic decrease in tannins content by
amounts af 82-9 5 .9a/o for legumes, gg.}-rcayo for cereals, 7 2.5 -7 g.4yo
for ftuits aad' 68-G}-9r.gz% for vegetables (Fig. 1 a'and b). The
obtained data are in the line with the finding of Barimpomo and simard
(1993) who found that tannins of dry bean decrease after
paking cooking or soaking-cooking by about 2g.76olvs9.gr% and
8 4.64o1a, respectively.

Phytic acid content of row and treated materials are shown in



Figure(la) Tannins content of raw and freated legumes
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Figure i2)- tt could be observed that cereals, except rice, contained the
highest amount of phytic acid (8.11-11.2 mygi followed by potatoes

(10.a mg/g), faba bean{8.22 mde) and carrct (5.16 mgig}, whitre other

legumes content of phytic acid ranged from2.37-4.5mdg. Treatments

led to a decrease of phytic acid content by about 82.73-90.lYafor
cereals, 88.5% for vegetables, and 80"5-96.5% for legumes (Figure 2b).

red from treated

The obtained results are in agreement with Mansour and El-
Adarvy (f994) *fio reported that the reduction of phytic acid levels in
beans during germination is due to the phytase activity.

Trypsin inhibitor content of the legumes under study can be

arranged in the following descending order: chickpea > cowpeas >
white beans > faba bean > lentils which was 13.4,8.88,8.4.6 and2.61

TlUlmg, respectively (Figure 3). Treatment resulted in trypsin inhibitor
decrease ranging fuom 67.9%for chickpea to 88.45%for white beans.

The obtained data agree with those reported by Dhurandhor and Chang
(1990) who found that rypsin inhibitor activity (TIA) in beans could be

reduced to 87% of the TlA in the raw material by increasing

temperature or cooking time.
Concerning the inhihitor activity of amylase content, results in

Figure (4a) show that legumes were ahaructenzed with u-amylase

inhibition activity ranging from 3 0. 8 to 36.40/o, except that of lentils
which showed a value of 6.9s/o.Meanwhile, wheat showed the highest

a-amylase inhibition value followed by maize and rice. (Figure 4b).
Carrot and potatoes (Figure 4b) showedvaluesof 14.31 and,21.2o/o,

respectively. After treatments, rice, carrot and potatoes were free from
amylase inhibitor, while legumes showed a decrease of 82.5-99.4%.

Table Wean bod blends materials.
Blends Ingredients

(1) 70 7o wh eat+ I 5 %o Ie nti Is+ I 5 7o ch ic kpea s.

(2) 1 0o/o maiz* l1Yo fa ba beans+ I 5 7ow h itebeans.

(3) i 0Y"rice+30a/ofaba beans.

(1) 405wheat+23 70 lal.aizet.1.5ohfaba beans+12 Tocowpeas+SYoapples+S7o banan a.

(s) 30Yowheat+337o rice+ l0Yochickpeas + I Tcowpeas+ 1 0Tocarrots.

(6) 43n/omaize+2fiYo rice+TTolentil +2Ocowpeas+ 1 0 o/e potatoes.

(7) 25 %o w h eat+ 1 3 
o/o maize+?Sohrice+ I 2 7o lentil

+ I 5 7o bea ns+5 Tocarrots+S Yo potatoes.

(8) 30%wheat+lSTomaizerlSYorice+l2Tochickpeas+lSTobeans+SToapples+Sok^ea
rrots.



Figure (2-a): Phytic acid contents ofcereal and vegtables
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Fig. (3) Trypsin inhibitor contents of legumes

It could be concluded that heat treatment caused the rnaximurn

reduction of a-arnylase inhibition. The obtained lesults are in
agreement with Piergiovanni (1994) who found that the most

pionounced decrease of amylase inhibitor was observed when soaked

ieeds were boiled. Also, Ali (i996) found that soaking, cooking,

gennination plus cooking and soaking plus cooking decreased amylase

inhibition activity in legumes with varying degrees"

After reduction of the anti-nutritional factors from the materials

under study and according to the chemical composition, trials were

taken to formulate eight weaning food blends by mixing the

forernentioned ingredients in different ratios (Table 2). The data

presented in Table (3) show the antinutriticnal factorsof produced

tlends formulated frorn the treated ingredients compareci with controi

samples prepared from untreated materials and mixed in the same

ratios. The data revealed that the treated ingredients, consisted of
formulated blends reduced tannin contents. phlric acid. trypsin

inhibitor and amylase inhibitor by about 85.7 to 98.6oh, 73'9-

9A .6y,,85 :7 -92.3% and 9 1 ,9-95 .7%. respectivel!' compared with blends

prepared from untreated materials. In this respect. Marero et al,, (1991)
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Figure (4i-a) Amylase contents of legumes (As % of inhibition)
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found that the successive treatments r.e.. germination, dehulling,
roasting and cooking redlced the anti-trypsirifactors namery; phyticacid, tannins, anti-trypsin activif fiom riee. .o.n, *ungb"an and
cowpea as ra\v materials used for preparing weaning foocis.

Table

.-' -o ol Anrr-nulnttonli lactors acti,, in.decrease.
Il.{ = I rypsin inhihjior acrir iq.

Aisc, Hassona 
.and h{ekawy (199i) rbund that germination ofra&eat grains then boiling, redued phytic acid content t:y- about3T%o,it could be concruded that the successir-e o.ur*.ni, .*rrr,.o in

: Anti-nqtritional factors of raw and treated blenitls-

No. Blends
Tannins
ms/sm"-

Phytic acid
mslsm""

T.I.A
Unitlms,

A.I.A
7o Inhibition(t) Raw

Treated
0.I68 8.58 4.8 43.61

0.023 0.8 0.7 2.92
196.30)* (90.67)* (85.41)* (93.30)*

{2) Raw
Treated

0.64 7.62 4.32 32.56

0.015 1.43 0.34 2.63
(97.50)* i81.23)* (92.t2\* (9t.92)*

(3) R.aw
Treated

4.49 4-28 3.60 13.47

0.021 0.78 G.39 r.11
(95.71)* (81.7n* {89.16)* (93.99)"

(4) R.aw
Treated

0.45 7.58 3.93 37.8

0.021 I.1I 0.31 2.83
(95.33)* (85.35)* (92.x l)* {9Z.st\*(s) Raw

Treated
0.45 s.64 5.69 43.2t

0.035 {}.68 {.79 1.87
(87.94't* (86.1 1)* (9s.6?)*

(6) Raw
Treated

0.33 5.57 3.91 25.02

0.005 1.16 0.46 1.30
{96.60)* t79.54)* {88.23)* (94_80)*(7) Raw

Treated
0.43 2.3t) 3.14 28.7

0.028 0.60 &.24 211
__(94.0)* (73.91)* (92.3s)'* (92.57i*

{8} Raw
Treated

0.53 s.42 5.73 -11.41

0.017 0.84 0.66 1.82
(96"791* (84.50'l* (88.4E)* (94.s5J*
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considerable reduction in the anti-nutritional f'actors and produced

weaning foods contained the lowest level oithem"
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