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Value additionto traditional productsfor iron security

Seema K arva and Pushpa Bharati

Green leafy vegetables constitute the treasure trove of nutrientsin addition to being cheap and easily available. Dehydration
of GLV sconcentrates nutrientsthus providing nutridense food for nutrient security. Hence, aninvestigation wasundertaken
to develop green leafy vegetable based designer foods for iron security of adolescent girls with the objective to utilize
dehydrated GLV in traditional products to ensure iron security. Bhajis and Pooris with rehydrated Rajagira, Chapathi
and Thalipattu with sautéed Rajagira received higher scores with acceptability scores of 85.33, 92.44, 88.89 and 90.44,
respectively and hence, were ranked first. The analyzed protein, iron and p-carotene content in al the value added
productsranged from 8.43t017.97 g, 10.59to 14.90 mg and 1937 to 3462 jug per serving, respectively and were ableto meet
12.98 to 27.64, 37.82 to 53.21 and 80.70 to 144.25 per cent of RDA, respectively for the adolescent girls. Hence, the
consumption of value added products from Rajagira might serve as a means of combating anemia and to improve the

health.
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INTRODUCTION

Anaemiais amgor public health problem among
the population of reproductive age in general and
adolescent girlsin particular. Despitethefact that Anaemia
Prophylaxis Programme is launched in 1970 by
Government of Indiato allay this disorder, the problem
till existsin the country with higher magnitude, due to
less compliance for pharmaceutical approach by
population.

Atthisjuncture, itisessential tolook for sustainable,
culturally acceptable, cost effective strategy with multiple
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benefits. Pharmaceutical approach with iron-folic acid
tablets provides sole nutrientswith low compliancerate.
AsDr. Gopalan putsit, food based approach is excellent
strategy to combat ma nutrition sinceit providesapackage
of nutrients and satisfaction, isculturally acceptable and
sustainablein addition to being cost effective.

Indiais bestowed with a number of iron rich foods
including cereals, pulses, oilseeds, nuts, vegetables and
dry fruits. The country isthe second largest producer of
vegetables in the world next only to China with a
production of 66 milliontonnes (Arora, 2005). Widearray
of GLVs are available in the country, many of them
flooding the market during season and are sold at throw
away prices.

The leaves of Rajagira scientifically called
Amaranthus paniculatus are cheapest available in
all seasonsin most parts of the country and arerichin
iron content (Karva, 2008). With this in view the
present study was planned with objectivesto evaluate
the acceptability of value added traditional products
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and to estimate the blood forming nutrientsin value added
products.

METHODOLOGY

Thergjagiraleaveswere procured fromlocal market
and sorted with tender stem and healthy leaves. Sorted
leaves were washed by dipping in water for one minute.
The procedure was repeated till the vegetable are devoid
of dirt and soil.

On the basis of survey (data published elsewhere),
atotal of six recipes (Chapathi, Poori, Thalipattu and
Bhaji with different pulses) which are traditionally
prepared and consumed daily by higher proportion of
adolescent girls were selected for value addition.
Dehydrated, rehydrated and fresh (sauted or unsauted)
GLVswereincorporated in sel ected recipes. Amount of
GLVs to be incorporated was determined based on the
iron content so asto meet minimum of 1/3" requirement
of iron for adolescent girls.

Sensory evaluation of the value added products:

The sensory parameters such as appearance,
texture, taste, flavour and overall acceptability of the
products were evaluated on a nine point hedonic scale
using ten trained panel of judges.

Consumer acceptability of the value added
products:

Since the ultimatum of any product is acceptability
by the consumers, recipes which received highest rank
at laboratory level were tested for acceptability by
consumers. Girlsresiding in hostels, laborers, staff and
students of the University served as consumers. One
serving of the product was provided to each consumer
and were requested to indicate the opinion as ‘like, dislike
or neutral’.

Nutrient composition of value added products:

Nutrient composition of the selected standardized
recipesincorporated with Rajagira such as Chapathi,
Poori, Thallipattu and Bhaji with different pulses
was computed by Annapurna software. Further blood
forming nutrientsincluding moisture (AOAC, 1990),
protein (micro kjeldahl method of AOAC 1990), iron
(Atomic Absorption Spectrophotometer method of
Lindsay and Norwell, 1978) and [B-carotene
(Anonymous, 1951) were analyzed.

Satistical analysis:

Theonefactor Completely Randomized Design was
used tointerpret the results of mean acceptability scores
of VAPs of Rajagira and analyzed nutrient composition
of the value added products.

OBSERVATIONS AND ASSESSMENT
Theresults obtained from the present investigation
as well as relevant discussion have been summarized
under following heads:

Sensory evaluation of the value added products:

All the products prepared by incorporating Rajagira
in different forms were acceptabl e with scores of above
6.0 ranging from moderately good (6.4) to excellent (8.6)
on nine point hedonic scale (Fig. 1 and 2).

Acceptability of cereal based value added products
(VAPs) with Rajagira leaves is depicted in Fig.1. The
Chapathi incorporated with sauted leafy vegetable
exhibited highest scores for al the sensory parameters
compared to dehydrated and rehydrated forms. However,
the form of Rajagira whether sauted, dehydrated or
rehydrated did not significantly influence the scores for
colour and appearance or aroma. Incorporation of
dehydrated leafy vegetablein Chapathi resulted in lower
level of acceptability with regard to all the sensory
parameters studied. Nevertheless, all the three forms of
rajagira incorporated Chapathies recieved scores
between good and excellent, with mean scores ranging
between 7.7 (texture) to 8.1 (aroma).

Thetexture and overall acceptability of Poori (Fig.
1) with sauted Rajagira were scored between
moderately good and very good with scores of 6.8 and
6.9, respectively, whereas, all the other parameterswere
scored between very good and extremely good. While
aroma of Poori with dehydrated Rajagira was scored
as extremely good (8.0), the other parameters received
the scores between very good and extremely good.
However, rehydrated Rajagira incorporated Poori was
highly accepted with scores between extremely good and
excellent and were significantly higher compared to that
with sauted leafy vegetable as indicated by “F’ test.

The acceptability scores for Thalipattu with
incorporation of Rajagirain different formsare depicted
in the Fig. 1. The Thalipattu in which sauted leafy
vegetablewasincorporated received significantly highest
scores (8.6) with respect to overall acceptability.
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However, the form of Rajagira whether sauted,
dehydrated or rehydrated did not significantly influence
the scores for colour and appearance, taste and aroma.
Thetexture of Thalipattu with rehydrated Rajagirawas
scored between extremely good and excellent with 8.6
scores. Incorporation of dehydrated leafy vegetable in
Thalipattu resulted in lower level of acceptability with
regard to all the sensory parameters studied. In spite of
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Fig. 1: Mean sensory scores of cereal based VAPs with Rajagira

leaves

the numerical differences, all thethreeformsof Rajagira
incorporated Thalipattu were acceptable and scored
between good and excellent, with mean scores ranging
between 7.6 (colour and appearance and texture) to 8.6
(texture). The results are in concurrence with those of
Lakshmi and Vimala (2000); Unde et al. (2000); Kaur
and Kochar (2005) Singh and Awasthi (2003); Shah (2005)
and Nande et al. (2007).

Fig. 2 indicates mean sensory scores of pulse based
VAPs with Rajagira leaves. The highest scores were
received by the green gram Dhal bhaji with rehydrated
Rajagira irrespective of all sensory parameters. Bhaji
with fresh Rajagira was scored between very good and
extremely good for the col our and appearance with scores
of 7.6 and between extremely good and excellent for
overall acceptability with scoreof 8.1. Whereas, theBhaji
with rehydrated Rajagira was scored between very good
and extremely good for texture (7.7) and between
extremely good and excellent for taste (8.2). With regard
to aroma, Bhaji with rehydrated and fresh Rajagira
received significantly higher scores (7.4 each) than Bhaji
with dehydrated Rajagira (6.7). Though Bhaji with
dehydrated Rajagira received lowest scores for al the
sensory parameters studied, it was above the acceptable
level of 6.00.

The mean acceptability scoresfor Bhaji (red gram
Dhal based) and Bhaji (whole green gram based) with
incorporation of fresh, rehydrated and dehydrated
Rajagira is depicted in the Fig. 2. Both Bhajis with
rehydrated Rajagira recorded highest scores for all the
sensory parameters, ranging between extremely good (8)
and excellent (9). However, the form of Rajagira
whether fresh, dehydrated or rehydrated did not
significantly influence the scores for texture and aroma
of Bhaji though rehydrated form received higher scores.
Incorporation of dehydrated leafy vegetable in Bhaji
resulted in lower level of acceptability with regardto all
the sensory parameters studied, compared to fresh and
rehydrated. Higher acceptability of Bhajis with
rehydrated Rajagira compared to other two may
probably be because of bright colour of the leaves, well
cooked, soft fibres and good blendability with pulses. The
rehydration process enhances the softness of fibres in
addition augmenting colour. Though, all three forms of
Rajagira differed significantly with regard to sensory
parameters, they were acceptable at the [aboratory level
by panel of judges. The results are in accordance with
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those of Lalithaand Sathya (2003); Anonymous (2003);
Shah (2005) and Nambiar and Parnami (2007).

Table 1 indicates the ranks of the value added
products based on acceptability indices. The Rajagira
incorporated in the rehydrated form in Poori and Bhaji
with green gram Dhal, red gram Dhal and whole green
gram were ranked | with highest scores of 91.78, 85.33,
91.78, and 92.44, respectively. Chapathi and Thalipattu
with sauted Rajagira were ranked | with highest scores
of 90.44 and 88.89, respectively. It was obviousthat fresh
vegetable when incorporated in products like Thalipattu
and Bhaji with different pul seswere not acceptedinline
with rehydrated GLV and hence, were ranked 111 and I1.
Dehydrated leafy vegetable when incorporated in
different products were ranked third with lower sensory
scores ranging from 75.0 to 86.0 except Poori which
was ranked second.

Consumer acceptability of the value added
products:

Chapathi and Rajagira bhaji with green gram
Dhal were evaluated by 300 adolescent girlsto indicate
their acceptability (Fig. 3). Among 300 consumersmgjority
of them liked Chapathi (90.33%) and Bhaji (84.33%).
Around 8.34 and 12.67 per cent of the consumersneither
liked nor disliked the products viz., Chapathi and Bhaji,
respectively. Very few consumers (1.33 and 3.00 %) did
not like Chapathi and Bhaji with rehydrated Rajagira,
respectively.

Composition of blood forming nutrientsin VAPs :
The composition of blood forming nutrients (by
analysis) of VAPs (with rehydrated Rajagira) and its
per cent adequacy (per serving) for adolescent girlsis
giveninTable2.
Moisture content of Rajagira bhaji (with green
gram Dhal) was significantly higher (65.26 g) followed

Table 1: Ranks of the value added products based on acceptability indices

Sr. No. Products Unsauted Sauted Dehydrated Rehydrated
1 Chapathi _ | (90.44) 111 (82.00) 11 (89.33)
2 Poori B 11 (79.11) Il (85.78) 1 (91.78)
3 Thalipattu 11 (86.00) | (88.89) 11 (86.00) Il (88.44)
4. Bhaji-I 11 (84.67) B 11 (75.56.) 1 (85.33)
5. Bhaji-11 11 (86.00) _ 111 (82.89) 1(91.78)
6. Bhaji-111 11 (85.33) _ 111 (82.22) 1 (92.44)
Figuresin parenthesis indicate acceptability indices
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Fig. 3: Consumer acceptability (%) of VAPs

by Rajagira Thalipattu (31.98 g), Poori (28.76 g) and
Chapathi (27.61 g) per serving. Thalipattu contained
significantly higher amounts of protein (17.97 g), iron
(14.90 g) and B-carotene (3462Jug) per serving compared
to other value added products viz., Chapathi, Poori,
Bhaji. Obviously, Thalipattu could meet higher
requirements of these blood forming nutrients (28, 53 and
144%, respectively) than other VAPs. This may be
attributed to the large serving size and combination of
variety of ingredients specially cereals and pulses, in
proportion of 2:1 and with the addition of GLV, the
compoasitionimproved further.

Bhaji with green gram provided significantly lower
amounts of protein (8.44 g/ serving), iron (10.59 mg /
serving) and B-carotene (1937 g/ serving) meeting 13,
38and 81 per cent of the recommendations of adolescent
girls. Value added Chapathi and Poori did not differ
significantly with regard to the quantity of iron presentin
them. Poori recorded significantly lower amounts of
protein (9.35 g) and B-carotene (2300 pg) compared to
Chapathi (10.46 g and 2490 g, respectively).

The energy content of Chapathi and Poori was
328 and 233 Kcal, respectively which was augmented

Table 2 : Composition *and adequacy (%) of blood forming nutrientsin VAPSs (per serving)

ﬁ;‘) Products Moisture (g) Protein Iron p-carotene

: (9 Adequacy (%) (mg) Adegquacy (%) (H9) Adeguacy (%)
1. Chapathi 27.61 10.46 16.15 12.70 45.35 2490 103.75
2. Poori 28.76 9.35 14.38 12.25 43.75 2300 95.83
3. Thalipattu 31.98 17.97 27.64 14.90 53.21 3462 144.25
4. Bhaji 65.26 843 12.98 10.59 37.82 1937 80.70
Mean 38.40 11.55 12.61 2547.25
SEx 0.52 0.01 0.46 0.41
C.D. (P=0.01) 2.25 0.04 197 1.76
‘F’ value 1198.92** 227578.7** 15.10** 2547165.5%*
Each value represents average of 4 determinations ** indicate significance of value at P=0.01 ®By analysis
Table 3: Increase (%) in the blood forming nutrientswith incor poration of Rajagira leaves
NUTaTS Products Chapathi Poori Thalipattu Bhaji-I Bhaji-II Bhaji-I1l
Energy 11.18 165 8.05 21.38 21.65 21.65
Protein 39.72 47.54 22.22 69.04 78.94 73.17
Iron 386.2 444 233.33 1009.09 1233.33 925
Zinc 7.69 9.09 5.55 16.66 33.33 16.66
Total carotene 41735.3 47300 9854.16 54576.9 28380 37342.1
Total folic 346.51 416.2 118.63 326.75 430.63 4138.88
Vit.C 4050 4050 764.15 920.45 920.45 920.45
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by 11.18 (Chapathi) and 16.50 per cent (Poori) over
the traditional non-incorporated product. The protein
content was increased by 39.72 per cent in Chapathi
(10.2 g) and 47.52 per cent in Poori (9.0 g). There was
atremendousincreaseiniron and total carotene contents
inall thevalue added products. The presence of minerals
likeiron and zinc wasto an extent of 14.1and 1.4 mgin
Chapathi and 13.6 and 1.2 mg in Poori which were
enhanced by 386.20 and 7.69 per cent in Chapathi and
444.00 and 9.09 per cent in Poori. The total carotene
content wasincreased by 41735.29 per cent and 47300.00
per cent in Chapathi and Poori containing 7112 and 7110
g per serving, respectively.

Theenergy (456 Kcal) and protein (16.5 g) content
of Thalipattu was increased by 8.05 and 22.22 per cent
whereasiron (16.0 mg) and zinc (1.9 mg) contents were
augmented by 233.33 and 5.55 per cent. The total
carotene and total folic acid content of Thalipattu was
7167 and 137.3 ug which was augmented to 9854.16 and
118.63 per cent.

Rajagirabhaji with variation of pulsesdid not show
much variation in energy and protein content (193 kcal
and 6.8 gin green gram Dhal based, 191 kcal and 6.8 g
in red gram Dhal based, 191 and 7.1 g in whole green
gram based which wasincreased by 21.38 per cent (green
gram Dhal based) to 21.65 (whole green gram and red
gram Dhal based) and 69.04 (green gram Dhal based)
to 78.94 per cent (red gram Dhal based), respectively.
The iron content was enhanced many fold in Bhaji
prepared using Rajagira leaves (925.00% in Bhaji with
whole green gram to 1233.33 per cent in that with red
gram Dhal based, respectively) compared to
unincorporated pulse Bhajis (12.3 and 12.0 mg,
respectively). Bhaji with red gram Dhal showed lesser
content (0.4 mg) of zinc than other variations (0.7 mg)
which was enhanced by 28380.00 per cent. While the
actual content of the total carotene and total folic acid
ranged from 7108 (green gram Dhal based) to 7120 pg
(red gram Dhal based) and 76.3 (whole green gram
based) to 97.3 pug (green gram Dhal based), respectively
in all thevariations of Bhaji, thisincreased by 54576.92
and 28380.00 per cent and 4138.88 to 326.75 per cent.
The combination of ingredients leads to an increase in
essential amino acid content substantially, thus, improving
the quality of the products. Similarly a substantial
increment in nutrients was observed in the products after
addition of GLVs by Nalwade et al. (2002); Kaur and

Bajwa (2003); Anonymous (2003); Puniaet al. (2004);
Jemimaand Bhavani (2004) and Kasturibaet al. (2007).

Conclusion:

Thus, it can be concluded from the study that leafy
vegetables like Rajagira, an underexploited vegetable
can be successfully incorporated in traditional routinely
consumed productsfacilitating animprovement in nutritive
value without affecting the acceptability. This happens
to be the most sustai nable strategy to combat widespread
micronutrient hidden hunger.
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