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Abstract

Two typesof ready to- uisgRTE)amylase rich malted mixesggior wheat inmixedwvith green gram) were
formulated andaddu, roti, kheer andporridge weresuitablypreparechnd analyzed for overall acceptabililhe
results of organoleptic evaluation rated betwgead (4) to very good (5) for athe sensory attributes sueh
appearance, colour,flavor,texture and overall atat®iitymeasuredThe results of physical parameters reveal
thatMalting decreased grain length, width, kernel weigh45to 19.0g),volume (0.50 —31.2 ml), hardnds$g

to 5.9 kg/cm) and reduced the bulk density. Wheat malted mik $ignificantly higher (P<0.05) fat (2.27 g),
carbohydrate (98.0 g) and calorie (396 kcal) cant8ignificantly higher (P<0.05) calcium (440 mt)iamine
(0.7 mg) and riboflavin (0.9 mg) content was obedrin ragi malted mixcompared to native and gertetha
grains. When compared to the native grains andechathixes germinated green gram had significaritipdr
protein (33.0 g), fiber (11.5 g), iron (8.0 g) arithmin C (157.8 mg) content.
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. Introduction

Flours of germinated ceredlsafare rich irthe enzyme amylase constitute amylaseh foods
(ARF). Even small quantities of this type of fodapiefy and reduce the bulk of the cereal-based
dietMalleshi and Suhasini (1995) .Thus, ARF helps tréasing the energy densityof weaning gruels
and in reducing its bulk as wellreported by Malieahd Suhasini (1995). It will also help in
enhancing the digestibility due to conversion abchydrates into simple sugars. Amylase rich food
is germinated cereal flour, which is extremely rigtthe enzyme alpha- amylase. The alpha-amylase
cleaves the long carbohydrate chains in the cdl@al into shorter dextrin. It modifies the starch
content of the cereals so that they do not thicmhwould therefore not require dilutions resultimg
enhanced digestibility Inyang and Idoko (2006).sTiemarkable property makes it possible to offer a
low viscosity yet high energy dense preparafibisstudy was conducted to develop reatly use
(RTE) amylase rich malted mixes (ARMMS) using malted wh@atticum aestivum) /-Ragi (finger
millet ,Eleusine coracana)in combination with green grafmung beanyigna radiate)and to assess
the physico-chemical and organoleptic quality cbimmsticssuchas appearance, colour,flavor,texture
and overall acceptabiliof the developed malted mixes.

. Methodology

Material required for the study,such emgi, wheat,green gramsugar andmilk powder were
procured from local marketinHyderabad,India. Two types ofready to- use ARMMSragi or
wheatmixed with green grammere formulated usingstandard procedure developed by. Malleshi and
Suhasini (1995) Suitable products namklddu, Roti, Kheer and Porridge were prepared with
amylase- rich- malted mixes.

The formulated ARMM and products were subjedted point hedonic scafer organoleptic
evaluation Amerineet al, 1965) for colour, flavor, texture, tastppearance and overall acceptability
by 15 selected trained panel members from staffsamdents of Post Graduate and Research Centre,
Rajendranagar.

Whole ragi, wheat and green gramere subjected to physical parameters using stdnda
procedures (Kumar et.al, 1991) for colour, textleagth, width, kernel weight, kernel volume and



hardness in native and malted grains. For the sssed of colour, texture, length and width, an
average of 10 whole grainwsdaken.

Proximate composition (moisture, protein, fat, fimad ash) of whole grains, germinated
grains and ARMMs were analyzed (AOAC, 1990). VitamC was assessed by colorimetric method
(Association of vitamin chemist 194hiamine was assessed by modified thiochrome method
(AOAC, 1990) Riboflavin was assessed by Florescence techniyOAC, 1990). Minerals such as
Iron and Calcium were determined by atomic absonpsipectrophotometer method (AOAC, 1990).
Amylase activity was estimated by the standard gutace given by Bermfield, (1955). Carbohydrate
content was calculated by difference and energyesalvere computed.
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Results and Discussion

The organoleptic scores(average of triplicatedfierproducts prepared with ragi malted mix
and wheat malted mix are given inTable 1 and 2.

Table — 1 Mean organoleptic Scoresfor the prodorepared with malted ragi mix

Sensory attributes*

AN Appearance Colour Flavor Texture gc;/:erpt abilit?/”
r?wi%ed mis 4.90+0.42 4.75+0.44 4.90+0.31 4.85#0.37 5.00+0.00
Porridge 4.65 = 0.4 4.75 £ 0.4. 470+04 480+04 4.85+0.3
Roti 4.60 £+ 0.5 470+£0.4 480+0.4 4.85+0.3 5.00+0.0
Kheel 4.75 + 0.4 4.65 £ 0.4 485+0.3 4.70+0.4 5.000.0
Laddt 4.75 + 0.4. 4.80+0.4 485+0.3 4.70+04 4.79+0.3

*5- very good, 4- good, 3- fair, 2- poor ahdvery poor

Table 2: Mean organoleptic scores for the prodpiegpared with malted wheat mix

Products Sensory attributes*

Appearance Colour Flavor Texture acggritslzlillity
‘A]V;‘f:‘é mix | 4-85£0.44 4.90+0.36 4.79+0.48 4.80+0.41 4.95+0.38
Roti 4.75 + 0.44 480+041 | 470+047| 4.65+0.48 54D.44
Kheer 4.80+0.41 480+041 | 470+047 485+0.37 049.31
Laddu 465+0.48 | 470+047 | 480x041 485+036 049.31

*5-very good, 4-good, 3-fair, 2-poodal-very poor

Results from the tables 1 & 2, indicate that thdtedaragi and wheat mixes are very good.
Maximum sensory scores were obtained for ragi rdatiex (5.0), Ragi roti (5.0) and Ragi kheer (5.0)
in the present study. Vaidehi et al (1985) reportieat the overall acceptability of the biscuits
prepared with ragi malted mix and wheat malted mece good ,is comparable with the present
study. Whereas, burfi prepared from genotype mdiiteger millet flour showed that the overall
acceptability scores ranged from fair to good. (®&ta Kumari and Saritha Srivastava, 2000)

Physical parametersfor native and malted grairgi,(reheat and green gram) were assessed
and the results are given in Table 3. Maltingiites in decrease of 1000 kernel weight by 4 .5 to
19.0 g and the volume by 5.0 to 31.2 ml which ticeable level of decrease. Grain hardness was



also observed less in all grains after maltingabee the malts of the grains had shrunken appearanc
and their hardness was considerably lower (1.19c§/cn?) than the native grains. Malting helped
to reduce the bulk density of the malted mixeamifar observations in weight, volume and hardness
of native and malted grains were reported byDeltdlevet.al(1946), Ibeanu ,( 2010),Malleshi, and
Desikachar, (1981)and Sangita and Saritha (2000).

Table — 3 Physical parameters of native and majtaohs (Ragi, Wheat and Green gram)

Sina. Parameters Ragi Wheat | Green gramr
1.| Colou Cream vhite | Brown Greer

2 | Texture Harc Harc Harc
3 | Length (cms

a) Native 0.65 - 0.55

b) Malted 0.75 - 0.5
4 | Width (mm)

a) Native 0.35 - 0.45

b) Maltec 0.34 - 0.4
5 1000- Kernel wt (g

a) Native 52.00 28.7 44.0

b) Malted 47.90 24.2 25.0
6 | 1000- Kernel volume(ml 35.5(

a) Native 33.70 28.0 64.5

b) Malted 23.0 33.3
7 | Hardness kg/c®

a) Native 13.10 19.0 7.6

b) Malted 7.20 8.0 3.5

Kolusheva and Marinova (2007) conducted a studietermine the optimal conditions for enzymatic
hydrolysis of starch through the use of thermadgistant bacteria-amylase, produced from strain of
Bacillus Subtilis XK-86 in the plant Biovet, PestagBulgaria. The Study revealed that the optimal
concentration was 12 enzyme units per ml suspensiooe the use of higher concentration did not
lead to an increase in the rate of enzymatic reaclihe study concluded that an alpha amylase gives
high reaction rate of hydrolysis and thus high emration of reducing sugar conte(ifable4 in a
relatively short period of time (4 hours and 15 ut@s).

Influence of amylase content on the viscous behasfidow hydrated molten starches with various
amylase contents (0-70%) were processed on a twawsextruder equipped with a special slit die
rheometer. Relationships between thermo mechantctment and starch macromolecular
degradation are defined and flow curves are digtliss

Table4: Influence of substrate and enzyme concigorisaon the level of enzymatic starch
Hydrolysis (30 min after the beginning of hydrob)si

Influence of the substrate concentration Influeoiche enzyme concentration
Concentration of the . Enzyme concentration: % hydrolysis of
) % hydrolysis of starch . y . o hycroly
substrate g units per ml suspension starch
100 18.2 6 8.2
150 22.5 8 12.4

200 27.1 10 25.2




250 30.1 12 30.1
300 30.3 14 30.2

the role of moisture content, product temperatarel mechanical energy on melt viscosity. The
viscous behavior is described by a polesv expression. Viscosity is more sensitive to s

content and macromolecular degradation at lower @By contents. Using multiple regression
analysis, expressions for the different starchesewwoposed to describe the influence on the
viscosity of amylopectin, which is the macromolecutomponent with short chain branching. The
main differences observed when decreasing the amytontent were a lower viscosity and less

pronounced shear thinning.

The chemical composition of native grains, gerngdajrains and malted mixes is given in Table-5.

Table — 5Nutrient composition of native, germinatedyrains and malted mixes (per 100g)

Parameters Native flours Germinated grains Malted Mxes
Ragi | Wheat | Green Ragi | Wheat | Green Ragi Wheat
gram gram malted malted mix
mix

Moisture (g) 119 115 94 170 435 90.10* 8.0 7.6
Protein (g 7.8 | 12.2¢ 23.7¢ 10.2 | 14.C 33.0* 15.: 19.C
Fat (g) 15 1.2 1.6 1.3 2.0 2.1 1.8 2.27*
Fibre (g 3.3 2.C 4.C 1.8 10.5 11.5* 2.C 8.C
Ash (g) 2.6 2.4 3.6 2.0 2.0 4.5* 2.9 1.8
Carbohydrates (§) | 72.6| 71.0 57.0 75.0 82.1 60.8 94.51 98.0%
Energy (k.cal 33€ | 34¢ 228.( | 390.C] 403.( 380.( 37¢€ 396*
Calcium (mg) 350 30.0 320.0] 242.054.0 109.0 440* 193.2
Iron (mg 3.8 3.5 4.C 7.1 5.C 8.0% 4.4 5.8
Vitamin C (mg) - - - 8.7 5.0 157.8* 25 14.1
Thiamine (mg 0.1¢| 0.17 0.2¢ - 0.6 0.37 0.7* 0.4
Riboflavin (mg) 0.42| 0.45 0.43 - 1.23 0.31 0.9* 0.5
Amylase activity® | 10.0| 6.0 3.0 1694 145 132 117 102

@ mg maltose released by 1g of malt flour whenchote1ml of 1% starch at &2 for 30 min.
*. Significant at 5% level

b- Calculated

c- Computed

It is evident fromTable 5that, wheat malted mix has significantly highex@®0) content of
fat (2.27g), carbohydrate (98.0g) and calories (B@al). Ragi malted mix has significantly higher
(p<0.05) content of calcium (440mg), thiamine (Ogjnmiboflavin (0.9mg) and amylase activity (169
mg %) when compared to native and germinated grdiissen (1982)and Glennie (1984)reported
that significant decrease in fiber on malting dueell wall degradation during sprouting processe T
results in the present study can be comparabletivithresults reported by Malleshi, and Desikachar,
(1981). However, germinated green gram had sigmiflg higher (p<0.05) content of Protein (33.0g),
Fibre (11.59), Iron (8.0g) and Vitamin C (157.8mghe incorporation of malted green gram mix and
skimmed milk powder to the wheat malted mix and raglted mix helped to improve nutritional
status of vulnerable segments of population witaré to protein, energy, iron, calcium and ‘B’
complex vitamins status.

A study was conducted tyeanu( 2010)to assess the energy and nutrient densitidshe
rate of reduction in viscosity of formulated amyagch infant complementary blends based on local
staples. In the study the amylase rich infant cemgntary blends based on local staples were
prepared/chemically analyzed and combined in differatios to supply 20g of protein per day. The
energy and nutrient densities of the compositeseweiculated before being used to prepare



porridges. Amylase rich flour (ARF) made from gemated sorghum was added to the porridges to
produce gruels. The rate of reduction in viscosityhe porridges after the addition of ARF was also
calculated. The results indicated that the enamyy protein densities of the blends were high and
ranged from 0.7 to 0.8kcal and 0.7 to 1.1g/100kesdpectively. The densities of vitamin A, calcium
and iron were low, while those of folate and iodimere high. All the porridges had over 600cP
viscosity before the addition of ARF. The viscasstiof the porridges were reduced on addition of
ARF and the percentage reduction ranged from 1rd%ldantain: cowpea (PCo) blend to 88.6% in
maize: cassava: soybean (MaCS) blend. The forntutmaeplementary gruels were energy, protein,
folate and iodine dense but low in vitamin A, irand calcium. The gruels are however, capable of
bridging the energy/nutrient gap between breask rild the introduction of adult family diet if
supplemented with vitamin A, iron and calcium frather rich sources. The results of the present
study also coincidingwith the results reportedhia &bove study.

Malting is the controlled germination followed bgntrolled drying of the kernels. The main
objective of malting is to promote the developmehhydrolytic enzymes, which are not present in
non — germinated grain ( Dewar et al.,1997 ). Olemefits of the malting process include incrdase
vitamin C content , phosphorus availability andtbesis of lysine and tryptophan, calcium content
(Dulby and Tsai(1976) and Sangita and Sarita(206Q)yther more , amylases are elaborated and as a
result the viscosity of gellated starch decreaBeandtzaeg et al., ( 1981). Malting also includess t
inhibition of growth of pathogens through the fentagion process.

In conclusion, with regard to physical parametdrsiaive and malted grains (ragi, wheat and
green gram), decrease in grain length, width, kemegght, volume and hardness of the malted grains
was observed. Thus the malted grains help to retheebulk density of the malted mixes. ARMMs
formulated were found to be nutritionally dense whwmpared to native and germinated grains.
Hencehe incorporation of malted green gram mix and sk@d milk powder to the wheat malted mix
and ragi malted mix helpto improve nutritive valolethe malted mixes, specially protein, energy,
iron, calcium and ‘B’ complex vitamins .
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