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BABSTRACT : Thisstudy envisaged acomparison between organic and inorganic amaranth. Parameters
like physical characteristics, nutrient comparison, anti-nutrient profile, shelf-life, sensory quality and
pesticide residues were analysed. Fresh weight was seen to be higher for organic amaranth (85.48 g).
Appearance scores showed higher values for organically cultivated amaranth and the difference in values
were significant. Highest moisture content was observed in organicaly cultivated amaranth. Vitamin C
levels were found to be at par. Calcium levels were seen to be higher in organically cultivated amaranth
(261.6 mg). Phenol content of organic amaranth was found to be lower than inorganically cultivated ones.
Pesticide residue analysis gave negative results.
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rganic farming is today’s answer not only for higher
Oand sustained productivity, but also for safe and

nutritious food. Organic food is increasingly
demanded by the enlightened consumers all round the world.
Organically grown agricultural product fetches a higher
premium in the market. A scientific backing for the superior
quality of organically cultivated produce would be more
convincing to the consumers at large.

Vegetables are the integral part of a balanced diet and
are considered inevitable, as their consumption prevents
many diseases. Role of vegetables as a source of anti oxidants
in prevention of new generation disease and delaying aging
iswell recognized.

Out of the common leafy vegetables, amaranth is the
most popular vegetable consumed by most people all over
India (Akbugro et al., 2007). It isahigh yielding nutritious
tropical leafy vegetable. It is the only commercially grown
leafy vegetable in Kerala. It iscultivated in an area of 1035
ha in this state. This crop has been an attractive option for
farmers because of its very short duration high productivity,
drought tolerance and relatively low incidence of pests and
disease. Amaranth is often referred to as the poor man’s
spinach as it is a rich source of proteins, vitamins and

minerals.

Limited number of studies have systematically compared
the quality of organically and conventionally produced
vegetables, in this state. Hence, a study was taken up, to
compare the quality of this popular leafy vegetable.

B RESEARCH METHODS

This study was aimed to compare the quality
characteristics of amaranth (variety-Arun) cultivated using
organic and conventional methods.

Selection of locale:

Samples for the experiment were collected from the
organic bazaar being operated by an NGO in the heart of the
city. This is the only organic market prevalent in
Thiruvananthapuram district. This organic market is issuing
the ‘PGS’ certification for the organic practices prescribed by
theNGO.

The conventional samples were collected from local
farmersof Kalliyoor panchayath.

Selection of treatments:
Three types of farming practices were identified as the
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treatment for the study.

T,- Organic vegetables (PGS certified — the cultivation
areameeting all the requirements prescribed by the NGO.

T,- Organic input vegetables (PGS certified — the
cultivation area meeting all the requirements prescribed by
the NGO, but the surrounding areas not following similar
practices).

T, and T,- Treatments emphasized the use of organic
manures, green manures and organic pest management
practices. Therewas no use of growth regulators and chemical
fertilizers.

T,— Conventionally grown vegetables (obtained from
thefarmersof Kalliyoor Panchayath), which were grown using
chemical fertilizers.

Quality parameter sselected for the study:
Evaluation of organic vegetables with respect to the
following parameters was conducted:

Physical quality:

Colours — Colour of amaranth was compared by direct
observation of 5 units of the sample of each treatment and
then rated on a score card.

Fresh weight — Fresh weight of amaranth was taken on
the second day of harvest. Five stalks of amaranth were
weighed from each treatment.

Leaf stem ratio — This ratio was obtained by dividing the
weight of leaves by weight of stem of five stalks of the sample
from each treatment.

Sensory quality:

Since sensory quality plays an important role in
deciding the quality of any food, the sensory quality was
assessed using a score card. The colour, flavour, texture
and taste of the vegetable was ascertained. This was done
by asemi trained panel of 10 membersusing a5 point rating
scale.

Shelf-life:

Duration with respect to onset of visible marks of
deterioration was noted on five units of each sample from
each treatment

The physiological loss of water (PLW): The weight of
the vegetables was taken daily under ambient condition and
the percentage of loss of water was noted. This procedure
was continued till the manifestation of change in colour,
appearance, texture or setting of decay.

Nutrient and chemical composition:
The details of methods adopted to study the nutrients
are as given below:

Nutrient /chemical Method

Moisture AOAC (1990)

Fibre Sadasivam and Manikam (1992)
Total minerals AOAC (1984)

Acidity Sadasivam Manikam (1992)
Vitamin C Srivastava and Kumar (1998)
B-carotene Jackson (1973)

Calcium ----do------

Iron ----do------

Anti nutrient composition:
The details of procedures followed to analyse anti
nutrients are as detailed below:

Antinutrient Method

Oxalate AOAC (1984)

Phylate Sadasivam and Manikam (1992)
Phenol Sharma (2004)

Tannin Ranganna (2001)

Pesticide residue:
Pesticide residue was estimated using the schimatzu-
gas chromatograph (Anastassiades et al., 2003).

Satistical analysis:

2 factor ANOVA (CRD) was employed for comparison
among treatment (Snecdor and Cochran, 1968). For a
commutative evaluation of the quality of amaranth based on
sensory evaluation of scores, given by the 10 judges, non
parametric ANOVA (Kruskal values) were done.

B RESEARCH FINDINGS AND DISCUSSION

The findings obtained from the present study have been
discussed under the following sub-heads:

Physical characteristics:

The physical characteristics of amaranth is depicted in
Table 1. In the present study, al the treatments of amaranth
were found to be dark pink in colour. Score card reveaed
higher values of colour for conventionally cultivated
amaranth. Fresh weight was seen to be higher for organic
amaranth T, (85.48 g) when compared to other treatments. As

‘Table 1: Physical characteristics of amaranth

Treatments Col o;reg]z;nked Fr&sh( ;A)/ei ght Left;t isf)em
T. 6.50 84.32 0.59
T, 8.0 85.48 0.59
Ts 9.50 85.2 0.58
Mean 8.0 85 0.59
Fvalue 155 0.24"s 198N

NS=Non-significant
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far leaf stemratio, all the treatments gave similar values.

The processed data on sensory evaluation of amaranth
indifferent treatmentsare shown in Table 2. Theranked means
of the observation are also depicted in the table.

Table2: Sensory qualities of amaranth

Quality Amaranth treatments x?
attribute Ty T, T3

Appearance 21.20 12.10 13.20 6.89
Colour 16.20 14.30 16.0 0.30
Flavour 12.85 19.05 14.60 3.24
Texture 11.20 19.15 16.15 461
Taste 13.05 18.75 14.70 251

CVv =7.717

Sensory qualities:

Resultsreveal ed that appearance and col our were higher
in organically cultivated amaranth (21.2 and 16.20,
respectively). Significant difference was observed in the
appearance among treatments. Flavour, texture and taste were
superior for organic treatment T,

Shelf-life:

Asrevealed in Table 3, on an average, all the treatments
of amaranth kept well for three days.

Table 3 : Shelf-life parameter of amaranthus \

Quiality attribute T, T, Ts Mean
No. of daystill onset of 3 3 3 3
visible

PLW-Physiological loss of 712 7054  70.63 70.79
water (%)

Chemical and nutrient composition:

The various parameters analysed were, moisture, fibre,
total minerals, acidity, vitamin C, B-caroteneand mineralslike
calcium. Theresults are presented in Table 4.

Higher moisture content was observed in organically
cultivated amaranth (93.5%). Statistically too wasfound to be
significantly high. With respect to total minerals, amaranth

(T,) showed higher values (3.04). Acidity of amaranth ranged
between 4.18 and 5.24, per cent, vitamin C levels of all
treatments were found to be at par. B-carotene level of
amaranth was however highest in T, (6024 mcg). As far iron
content, organically cultivated amaranth showed higher
values.

Antinutrient status:

The oxalate and phytate levels did not show any
significant difference among the treatments (Table 5). Asfar
tanin content, T, observation showed the highest level, levels
were lowest in organic amaranth. Phenol context was lowest
inT, treatment.

Pesticideresidueanalysisrevealed noresiduein any of the
treatments:

In the present study, the physical characteristics studied
for amaranthuswere colours, leaf stem ratio and fresh weight.
These are important characteristics from the consumer point
of view. All the sampleswere dark pink in colour, since all of
them were of the same variety, variation in colour is not
expected. Similarly freshweight of al sampleswere also found
to be on par, this could be owing to the homogenous
cultivating and storage conditions. The mean value of leaf
stem ratio matched the values observed by Shankaran (2006)
ranging between 0.53-2.38. Mohana Lekshmi et al. (1998) to
reported optimum val ue of |eaf stemratio between 1.0-1.5.

On analyzing the sensory qualities, colour and
appearance was higher in organic treatment (T, ), whereas other
characteristicsliketaste, texture and flavourswere superior in
organic amaranth (T,). Smith et al. (2002) after reviewing
several studies reported that organic vegetables are claimed
to be better tasting and fresher. There have been many
comparative studies of organoleptic quality of organic and
conventional fruits and vegetables. The result consistently
showed enhanced organoleptic quality in organic produce.
(www.organic centre.org). However, Woese et al. (1997) found
that in sensory tests performed with potatoes, differences
could be found between varieties, but not between cultivators
systems.

Table4 : Chemical and nutrient composition of amaranth

Parameters T, T, Ts C.D. (P=0.05)
Moisture (%) 935 915 86.21 1.338
Fibre (%) 0.88 6.94 0.96

Total mineral (%) 242 3.04 25 0.361
Acidity(%) 418 5.20 5.24 0.369
Vitamin C (mg) 43.36 43.18 4324

[-carotene (mcg) 5494.2 5372 6024 429.956
Calcium (mg) 261.6 2334 259 4.365
Iron (mg) 2.24 242 2.18 0.11

‘-‘indicates that the ‘f” ratio was not seen to be significant even at P=0.05
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Table5: Antinutrient composition of amaranth

Antinutrients T, T, Ts C.D. (P=0.05)
Oxalate (%) 2.02 2 1.98
Phylate (%) 053 053 0.52
Phenol (mg) 0.26 0.35 0.39 0.45
Tannin (mg) 43.56 50.76 55.18 2.04
Shelf-life of the vegetableswere determined withrespect A ythors’ affiliations:
to 2 parameters; duration withrespect toonset of visblemarks ~ AGEY PAPACHAN, College of Agriculture, Vellayani,

of deteriorationsand physiological |oss of water (PLW). Both
the parameters did not show any difference among the
treatments. Thiswasin contrast to the observation of Krishna
(2005) and Khamkar (1993).

Moisture content was observed to be higher in
organically cultivated amaranth (93.5%). But reported that there
was not much variation in moisture content with respect to
cultivation practices. Fibre content of the vegetabl es amongst
all treatments were at par. However Neelam et al. (2009)
revealed higher fibre content in organically grown brinjal.

Total mineralswere observed to be highest in organically
treated (T,) amaranth. Studies by Akenkora et al. (1998) too
made similar observations. Vitamin ‘C’ content of the
treatments were more or less at par. B-carotene levels of
amaranth was highest in T, which was significantly different
from other treatments. In contrary highest level of calcium
was recorded in organic treatment (T ).

Review of literature in general reveals that organic
produce have higher nutritive value though the biological
mechanisms responsible for this have not been explained in
most of the contexts. However, Lundegardh (2003) has
concluded on the better nutritional value of organic produce
owing to greater activation of plant defense mechanism
(without pesticide), with active self-life comprising of
interacting plants and microbes and balanced mineral intake
(without excess of nutrientsfrom fertilizers).

Antinutrient profile revealed significantly lower levels
of phenol and tannim content in organic amaranth. This
observation could be further investigated upon alarger trial
for validation.

Pesticide residue analysis showed negative results as
expected.
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