
















































































































































































































































































































































ABSTRACT

Organic Farming : For Nutritional Security and Better Future

r Shiv Prasad Vishwakarma*
r Dr. Sheetla Prasad Verma**

Organic agriculture is a production system that sustain the health of soil,
ecosystem and people. It relies on ecological process, biodiversity and cycle
adapted to local conditions, rather than the use of inputs with adverse effects.
Organic agriculture combines innovation and science to benefit the shared
environment and promote fair relationships and a good quality of life for all
involved. Organic agriculture is developing rapidly and today at least 162
countries produce organic foods commercially. India ranks 10th among the
countries in terms of cultivable land under organic certification. In India the
governments of hilly states viz., Uttarakhand, Sikkim and Mizoram have
undertaken significant initiatives to turn their states completely organic. The
principles, components and various forms of organic farming have been
discussed in this paper.

Keywords: Agro-chemicals, eco-system, soil health, biofertilizers, crop
residues.
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The term organic agriculture was coined
by Lord Northbourne, an agriculturist motivated
by Steiner’s biodynamic approach in 1940 while
Albert Howard firstly applied principles and
scientific knowledge in organic agriculture and
he is known as ‘Father of Organic Farming’.
Green revolution technologies involving greater
use of synthetic agrochemicals such as fertilizers
and pesticides with adoption of nutrient-
responsive, high-yielding varieties along with
expansion of irrigated area under crops have led

to substantial increase in the productivity of
crops, especially food grains culminating into the
change from ‘ship to mouth’ India to ‘’food
exporter’ country. Analysis of five years
productivity of all foodgrains indicates that from
just 582 kg/ha during 1950-55, productivity
increased to 1454 kg/ha during 1990-95 and 1598
kg/ha during 1996-2000 (Panda, 2011). However,
this increase in production has slowed down and
in some cases there are indications of decline in
productivity of some crops. Besides, damage to
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natural resources, loss of biodiversity, and
nutritional imbalance in soils, less nutrient use
efficiency, increased cost of cultivation,
unsustainability in agriculture and environmental
and human health problems are some other ill
effects of green revolution technologies in the
country. (Narayan, 2005)

The scientists are more concerned about
harmful impacts of pesticides on human and
environmental health. However, once again the
need for an appropriate technology suitable to
our requirements is being felt. The practice of
organic farming, said to the best known
alternative to modern agriculture

Present Scenario and Future Prospects
As per FIBL survey (2011), 1.8 million

farmers across 162 countries are now growing
organically produced commodities on more than
37.2 m ha. India has brought 4.9 m ha area under
organic certification process. Out of this
cultivated area accounts for 1.18 m ha (24.1%)
while remaining 3.71 m ha (75.9%) is wild forest
harvest collection area. Currently India ranks 10th

among the top ten countries having the cultivable
land under organic certification. Sikkim is on the
pathway of being an organic state.

It is estimated that various organic resources
having the total nutrient potential of 32.41 m
tonnes will be available for use in 2025. Out of
these organic resources, a large quantity of
tapable potential of major nutrients viz., N, P and
K from human excreta, livestock dung and crop
residues have been worked out to be only 7.75
m tonnes.

Concept and Principles of Organic
Farming

As per International Federation of Organic
Agriculture Movement (IFOAM) an
international umbrella organization for organic
farming, “Organic agriculture is production
system that sustains the health of soils, ecosystem
and people. It relies on ecological process,

biodiversity and cycle adapted to local
conditions rather than the use of inputs with
adverse effects. Organic agriculture combines
tradition; innovation and science benefit the
shared environment and promote fair
relationship and a good quality of life for all
involved.”

Organic agriculture aims at a sustainable
production system based on natural process. Key
characteristics of organic agriculture are:

l relies primarily on sustainable use of
local and renewable resources;

l minimal use of purchased inputs, only
as complementary to local resources;

l makes efficient use of solar energy and
potential of biological systems;

l maximizes recycling of plant nutrients
and organic matter; maintains diversity in  the
production systems;

l ensuring the basic biological functions
of soil-water-nutrient-human continuum and,

l provides farm animals natural conditions
according to their ecological role and behaviour.

The concept of organic farming in India is
based on the following principles:

1. The principle of health- farming should
sustain or enhance soil health, plant animal and
human.

2.  The principle of ecology- farming should
be based on ecological system and cycle, emulate
and help sustain them.

3.  The principle of faireness- farming
should have equity, respect and justice for all
living things.

4.  The principle of care- farming should
protect the health and wellbeing of current and
future generations and environment.

Essential Components of Organic
Farming

The organic farming is an integrated
management approach of some essential
components in effective ways which are as
follows:
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1. Organic manures
(a) Bulky organic manure: It generally

contains fewer amounts of plant nutrients as
compared to concentrated organic manure. It
includes FYM, compost and Green manure.

 Farm yard manure (FYM)/composts:
FYM is the decomposed mixture of  dung and
urine of farm animals along with litter and left
out materials of fodder or roughages. On an
average, it contains 0.5% N, 0.25% P

2
O

5
 and

0.5% K
2
O. In addition to these nutrients, it also

contains a number of other plant nutrients such
as Ca, Mg, S, Zn, Cu Fe, Mn etc.

(b) Concentrated organic manure:
Concentrated organic manures are those
materials that are organic in nature and contain
higher percentage of essential plant nutrients
such as nitrogen, phosphorous and potash, as
compared to bulky organic manures. The
concentrated organic manures commonly used
are oilcakes, blood meal, fishmeal, meat meal
and horn and hoof meal.

(c) Green manuring: The green manure
crop supplies organic matter as well as additional
nitrogen, particularly if it is a legume crop which
fix nitrogen from the air with the help of its root-
nodule bacteria. A leguminous crop producing
25 tones of green matter per hectare will add
about 60 to 90 kg of nitrogen when ploughed
under.

2. Suitable crop rotation: The selection of
optimal crop rotation is important for successful
sustainable agriculture. Crop rotation is very
important for soil fertility management, weed,
insect and disease control.

3. Intercropping and mixed cropping
:Intercropping is growing of two or more crops
in same piece of land in definite row
arrangement. This practice ensures better
utilization of natural resources viz., land,
sunlight, moisture, nutrients and provide more
net profit. Mixed cropping is growing of two or
more crops in same piece of land without any

row ratio. Mixed /ntercropping with legume crop
is most suitable for fertility restoration point of
view (Mahapatraet al., 2005)

4. Crop residue: In India there is a great
potential for utilization of crop residues/ straw
of some of the major cereals and pulses. About
50% of the crop residues are utilized as animal
fed, the rest could be very well utilized for
recycling of nutrients.

5. Mulching: Mulches contribute to weed
management in organic crops by reducing weed
seed germination, blocking weed growth and
favouring the crop by conserving soil moisture
and maintaining favourable soil temperature.

6. Wastes: Industrial , municipal and
sewage wastes : Among the industrial
by products, spent wash from ditilisers and
molasses and press mud from sugar industry have
good manurial value. In India, the total municipal
refuses is about 12 m t/annum containing about
0.5% N, 0.3% P

2
O

5
 and 0.3% K

2
O. Sewage

sludge is available to an extent of 4 million tonnes
per annum containing 3% N, 2% P and 0.3% K.

7. Biofertilizers: Biofertilizers are less
expensive, eco-friendly and sustainable. The
beneficial micro-organisms in the soil are
biological nitrogen fixers, phosphate solubilises
and mycorrhizal fungi etc.

8. Bio-pesticides: Botanical pesticides are
ecologically and environmentally safer generally
affect the behaviour and physiology of insects
rather than killing them. Among them Neem
(Azadirachtaindica) has justifiably received the
maximum attention. Some of other commonly
used botanical insecticides are Nicotine,
Pyrethrum, Rotenone, Subabilla, Ryanin,
Quassia, Margosa, Acorus etc.

9. Vermicompost and vermiwash:
Vermicompost is a nutrient rich, natural fertilizer
and soil conditioner, it contains nearly 0.5-1.5%
N, 0.1-0.3% P

2
O

5
 and 0.15-0.5% K

2
O as well as

various vitamins, growth hormones and
immobilized microflora. The liquid fertilizer
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collected after the passes of water through a
column of worm activation is called as
vermiwash. It contains many microorganisms
like Rhizobium sp., Azotobacterand phosphate
solubilizers and is effectively used as foliar spray
(Dikshit,1998).

Different Forms of Organic Agriculture

1. Biodynamic Agriculture
Biodynamic agriculture is a method of

farming that aims to treat the farm as a living
system which interact the environment, to build
healthy, living soil and to produce food that
nourishes and vitalizes and helps to develop
mankind. These techniques enhance, rejuvenate,
add to and maintain soil quality. Cow horns and
cow dung, after being buried together in the earth,
make the most wonderful humus to spread on
the land. So many formulations and preparations
have been made but formulation 500 (cow horn
compost) and 501 (horn-silika) are most popular
and are being used by a large number of farmers
(Pandey, 2007).

2. PanchgavyaKrishi
Panchgavya is a bioenhancer prepared

from five products obtained from cow; dung,
uine, milk, curd and ghee. Dr Natrajan, a medical
practitioner and scientist from Tamilnadu
Agricultural University, has further refined the
formulation suiting to the requirement of various
horticultural and agricultural crops. It contains
many useful microorganisms such as fungi,
bacteria, actinomycetes and various
micronutrients. The formulation act as tonic to
enrich the soil, induce plant vigour with quality
production.

3. Natural farming
Natural farming emphasizes on efficient

use of on-farm biological resources and
enrichment of soil with the use of Jivamrutato
ensure high soil biological activity. Use of
Bijamrutafor seed or planting material treatment
and Jivamrutafor soil treatment and foliar spray

are important components.  Jivamrutahas been
found to be rich in various beneficial
microorganisms such as Azospirillum,
Trichoderma, Yeast and moulds, Pseudomonas
and PSM.

4. Rishi Krishi
The Rishi Krishi word has been drawn

from the Vedas. In this, all on-farm sources of
nutrientslike compost, cattle dung manure , green
leaf manure and crop biomass for mulching are
exploited to their best potential with continuous
soil enrichment.

5. Natueco Farming
Natueco methods emphasize farming by

knowing nature more and more through critical
scientific inquiries and experiments. This
farming system follows the principles of eco-
system networking of nature. It is beyond the
broader concepts of organic or natural farming
in both philosophy and practice. It depends on
developing a thorough understanding of crop
physiology, geometry of growth, fertility and
biochemistry. There are three relevant aspects
of NatuecoFarming :

(a) Soil - Enrichment of soil by recycling
of the biomass by establishing a proper energy
chain.

(b) Roots - Development and maintenance
of white feeder root zones for efficient absorption
of nutrients.

(c) Canopy - Harvesting the sun through
proper canopy management for efficient
photosynthesis.

6. Homa Farming
Homa farming has its origin from Vedas

and is based on the principle that “you heal the
atmosphere and the healed atmosphere will heal
you” The practitioners and propagators of homa
farming call it a “revealed science”. It is an
entirely spiritual practice that dates from the
Vedic period. The basic aspect of homa farming
is the chanting of Sanskrit mantras (Agnihotra
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puja) at specific times in the day before a holy
fire. The timing is extremely important.
Agnihotra is the basic Homa fire technique, based
on the bio-rhythm of sunrise and sunset, and can
be found in the ancient sciences of the Vedas.

7. Effective Microorganisms (EM)
Technology

It is a consortium culture of different
effective microbes commonly occurring in
nature. Most important among them are : N

2
-

fixers, P-solubilizers, photosynthetic
microorganisms, lactic acid bacteria, yeasts, plant
growth promoting rhizobacteria and various
fungi and actinomycetes. In this consortium, each
microorganism has its own beneficial role in
nutrient cycling, plant protection and soil health
and fertility enrichment.

Insect, Pest and Disease Management
The incidence of insect, pest and

diseases are comparatively very low in organic
production system. as compared to inorganic
system because several factors such as
application of oil cakes having insecticidal
properties, use of green manures like
Calotrophisand higher content of phenols in plant
parts. Natural enemies of crop pests and diseases
such as coccinellids, spidersmicromus, chrysopa,
syphids are generally found higher under organic
management in compare to inorganic and
integrated management systems. The
biopesticides prepared or collected from locally
available farm animal, plant and microorganisms

are many times effective to control the insects
and diseases. For example neem seed kernel
extract, tobacco extract (nicotine) and cow urine,
light trap, pheromone trap and soft soap are
generally used to control the pests and diseases
(Reddy and Nagrajan, 2011).
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ABSTRACT

Rabies free India : Possibilities

r Dr. Sheetla Prasad Verma*

Authentic data pertaining to the population of stray and pet dogs and human
and animal deaths due to rabies are not available with Ministry of Agriculture
(for animals) and Ministry of Health (for human death). The only published
information on which one can lay hands is from the National Multicentre Rabies
Survey, conducted in 2004 by the Association for Prevention and Control of
Rabies in India (APCRI) in collaboration with the World Health Organization.
The WHO has quoted a figure of 20565 human deaths from India due to rabies
per year. (Deshmukh RA. 2004).Canadian Medical Association has published
a set of recommendations for eradicating rabies based on a study conducted in
India and sponsored by WHO. The study is credited to Rozario Menezes MD
CMO (Retired) Consultant Pediatrics, Goa (India).

1. To reduce human and animal deaths from rabies, collaborative efforts
will be required from multiple stakeholders, including veterinarians from Animal
Husbandry, public health officials, civic bodies / panchayats, other members of
civic society and media.

2. There must be strict implementation of the legal provisions for licensing
and annual vaccination of pet dogs.

3. Dedicated efforts are needed to control the population of stray dogs,
through intensive animal birth control programs all over India.

4. Mass Anti Rabies vaccination of stray and pet dogs is required to create
herd immunity against Rabies.

5. Awareness and educational programs are needed to sensitize the
stakeholders e.g. the public, medical and veterinary fraternity, local self Govt.
institutions and media and press.

6. Dangers of inadequately managed animal bites, improper wound care
must be addressed. Post exposure vaccination with modern tissue-culture
vaccines using intra-dermal route and the administration of human rabies
immuno globulins, where ever needed must be strictly adhered to.
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Introduction:
Animal Welfare Board of India (AWBI) is

a statutory Body of Govt. of India established in
1962 under Section 4 of the Prevention of Cruelty
to Animals Act 1960 (No. 59 of 1960). At present
AWBI is working under the aegis of Ministry of
Environment & Forests, GOI. This statutory body
has been constituted by the Government of India
for the promotion of animal welfare in general
and for the purpose of protecting animals from
being subjected to unnecessary pain and
suffering, in particular. AWBI is also overseeing,
and facilitating the implementation of the Central
Sector Scheme for Animal Birth Control and anti
rabies vaccination for street dogs all over India
with the help of NGOs, AWOs, SPCAs and civic
bodies. This scheme is also contributing towards
prevention and control of Rabies.

Rabies is one the most dreadful fatal
infectious diseases affecting both human beings
and animals. It is prevalent throughout India
except in the islands of Lakshadweep, Andaman
and Nicobar. Despite causing heavy mortality in
human beings and animals, rabies in India has
been a disease of low public health priority both
in medical and veterinary sectors. Besides it is
not even included in the list of notifiable diseases.
The disease mostly afflicts persons in the rural
sector, since they neglect, or are unable to take
proper post exposure vaccination/medication
after a dog bite. There is no organized system of
surveillance of rabies in India as such there is
lack of reliable data on the disease.

The main vector of rabies allover the world
and in India too is the dog. More than 98 % deaths
take place consequent to bites of rabid dogs
mostly in rural areas, where awareness and
facilities for post exposure anti rabies treatment
are inadequate. Rabies is mainly a problem of
the developing world-Asia and Africa where 99
% of all human deaths estimated to be over 55000
occur globally every year. Because of the high
mortality rate associated with Rabies, several
Asian countries have established national plans
to control Rabies.

WHO has stressed that only mass sustained
rabies immunization of stray and pet dogs can
control the disease in dogs and human beings.
As per the WHO Expert Consultation on Rabies
[WHO Technical Report Series; 931], 70% of
country’s dog population needs to be immunized
to create herd immunity and to break the chain
of transmission of rabies virus. The effectiveness
of large scale immunization of dogs to control
human Rabies is authenticated by the fact that
incidence of human rabies has considerably
declined consequent to successful
implementation of Animal Welfare Board of
India’s Animal Birth Control / Anti Rabies (ABC!
AR) programme in several metros such as
Chennai, Jaipur, Kalimpong, Gangtok, Delhi and
Bangalore. Chennal and Jaipur are now zero
rabies cities. In fact Latin America has seen a
significant reduction in human rabies deaths in
the last two decades consequent to mass
immunization of Stray and Pet dogs.

One may conclude that even though the rabies is not a notifiable disease for
Veterinary and Public health departments but it is a serious problem affecting
the whole ecosystem human, animal and wildlife. The Animal Welfare Board of
India, Ministry of Environment & Forests, Govt. of India has a very important
role to play in capacity building, awareness generation and training of Vets/
Paravets/Dog Catchers for effective implementation of the Animal Birth Control
Programme and motivating State Dept. of Animal Husbandry, urban and rural
authorities in humane mass vaccination of dogs.
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Current Scenario regarding Rabies and
Stray

Dog Population Control:

1.  The burden of Rabies on India:
The burden of rabies on India is tabulated

as under*: No. of human deaths - 17000 to 20000
every year (WHO estimate, but regarded by many
as highly inflated), No. of dog bites -17.4 million
every year, Cost of Post Exposure Treatment in
humans - Rs.400.00 corers approx, Cost of Post
Exposure Treatment in animals - Rs.10.00 corers
approx, Besides large number of human deaths,
rabid dog bites cause heavy financial loss to
farmers from deaths in cattle, horses, sheep, goats
and camels also. High incidence of Rabies is
negative publicity for tourists visiting India.
Rabies therefore casts a heavy burden on India
both in terms of loss of human/ animal life as
well as financial loss.

*Figures taken from Burden of Rabies in
India by APCRI/ WHO.

2. Role of Animal Welfare Board of India
AWBI is engaged in facilitating the

implementation of ABC/AR programme for
controlling the incidence of rabies and population
of stray dogs. This is being carried out through
NGO5, SPCAs & AWOs. Over 1.3 lacks stray
and community dogs are sterilized neutered every
year and also immunized against Rabies.

Total budget allocation under the Animal
Birth Control Central Sector Scheme being
implemented by AWBI is approx. Rs. 3.60 Crore.

The neutered/spayed dogs are released in
their original habitat with the efforts of local
bodies after sterilization and immunization. This
step is an important step because dogs are
territorial in nature and chase out the intruder
dog from other localities. The sterilized and
immunized dogs acts as guard against
unsterilized, unvaccinated dogs of other localities
this auto guard mechanism stabilizes the dog-
population in the targeted area. The ABC/AR

programme needs to be implemented and
monitored area-wise for achieving a target of 70
percent sterilization and vaccination.

3. WHO guidelines on Rabies and Dog
Population Control:

In 1990, WSPA and WHO brought out their
“Guidelines for Dog Population Management”
followed by WSPA’s guidelines for “Stray Dog
Control”. And this is what the report, authored
by Dr. K. Bogel, Chief Veterinarian, Public
Health Unit, WHO and John Hoyt, says: “All
too often, authorities confronted with the
problems caused by these dogs have turned to
mass destruction in the hope of finding a quick
solution, only to discover that the destruction had
to continue, year after year with no end in sight”.
Albert Einstein defined as doing the same thing
over and over again and expecting different
results as insanity. The age-old method of catch-
and-kill has therefore not worked and never will.

The WHO at its Fourth International
Symposium on Rabies Control in Asia stated:
“Elimination of Rabies in Humans Requires
Control of Rabies in Dogs’ Dr. F.X. Meslin of
the Communicable Diseases Surveillance
Department of the WHO says: “Rabies
elimination by vaccination of the dog population
is the most cost beneficial strategy.” It has also
been repeatedly stressed that once the threshold
figure of 70% of a dog population being
vaccinated is reached, the propagation of rabies
virus is virtually halted. WHO has also repeatedly
recommended controlling the population of dogs
through intensive ABC/AR programmes.

Killing of stray dogs by civic bodies to
control Rabies and their population has proved
a failure. This is because, as stated before, the
population turnover of dogs is too high, and the
removal is compensated by increased survival
rates. Moreover, killing of healthy stray dogs
does not go well with our cultural ethos of love
and compassion for animals and is also against
the provisions of the Prevention of Cruelty to
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Animals Act, 1960, and the Rules framed there
under, especially the Animal Birth Control
(Dogs) Rules, 2001. On the other hand, well
executed intensive Animal Birth contro/ Anti
Rabies Programmes have proved successful in
controlling the incidence of Rabies as well as
the population of stray dogs.

4.  Participatory stray dogs sterilization
programme:

A few civic bodies have now come forward
to join hands with AWBI in a participatory model
to expand the scope of ABC/AR programme in
their civic areas by sharing 50% cost of
sterilization. This effort is making significant
contribution to control Rabies and the population
of stray dogs at the national level. Successful
stray dog population control at the national level
requires mass sterilization and vaccination to be
completed within a given time frame. Dogs are
prolific breeders and the impact of sterilizing
only a limited number of dogs is soon made up
by the additional litters produced by a sizable
number of unsterilized dogs. Hence, the
programme has to be done on a very large scale,
systematically and area wise, with sterilized dogs
being released back into their territories to keep
un-sterilized, un-immunized dogs out.

Given the huge population of stray dogs in
our country, it is indeed a big challenge to
sterilize and immunize such a large population
approx. 25 million (at least 70%) on a sustainable
basis.

However, it is not impossible to do so if a
well planned National Rabies free programme
is executed involving the State Dept. of Animal
Husbandry, Depts. of Health, Civic bodies,
Panchayats, District administration and
electronic media.

5.  Man Dog Conflict
Notwithstanding the age old friendly

relationship between man and dog, few instances
of large scale killing of stray dogs in a most

brutal, inhumane and cruel manner have taken
place at Bangalore, Andhra Pradesh, Meerut and
in Srinagar in J&K. This has happened
consequent to stray dogs biting, mauling, and as
a mass public hysteria due to Rabies deaths in
human beings as it happened in Andhra Pradesh
and Jammu & Kashmir recently.

Stray dogs at most places have free access
to left over food, meat and offals of slaughter
houses and meat shops and are fast multiplying
in numbers. Such uncalled for charity causes
Man Dog conflict. Community dogs, in a bid to
protect their food source, become aggressive and
result in man-dog conflict.

The habitat and leftover waste food
management, scraps and garbage dumps
management, slaughter houses and meat shops
waste food management will check fast
multiplication of stray dogs. This was also
recommended by WHO as one of the important
requirements for controlling the population of
stray dogs. The habitat control and solid waste
management, awareness creation should be the
regular feature in Civic / Panchayat and
Panchayat Raj bodies of urban and rural
administration.

6. Conclusion
ABC/AR programme does indeed work and

is the only rational and humane solution to
address Rabies and population of stray dogs.
However, active participation of stakeholders
such as Ministry of Agriculture (Dept. of Animal
Husbandry), Ministry of Health, Ministries of
Rural and Urban Development is essential for
the successful implementation of the Rabies
eradication programme and stray dogs’
sterilization programme. Unless we are able to
carry out mass immunization of the Pet / Stray
dogs against rabies, and also their mass
sterilization in an intensive manner, human
beings and animals in India may continue to
suffer from this dreaded disease. Modern tissue-
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culture anti-rabies human vaccines, which are
currently administered intramuscularly, must be
made more widely and easily accessible. Efforts
are needed to lower the prohibitive costs of post
exposure vaccination by introducing arid
popularizing the intra-dermal route of rabies
vaccination, which requires just one-tenth of the
intramuscular dose. The possibility of adding pre-
exposure vaccination to the routine childhood
immunization schedule should be considered.

The facilities for the surveillance and
diagnosis of animal rabies must be improved in
quality and offer wider coverage, and rabies must
be made a mandatory reportable disease.

References :
1. Presence/Absence of Rabies worldwide

-2006. Geneva: Department of Food Safety,

Zoonoses and Food borne diseases, (WHO:
2008). Available: www.who.int/ rabies/
rabies_maps/en! 4ex.html.

2. Deshmukh RA. Rabies. Pune (India):
Yogaksema Department of Virology, Haffkine
Institute; 2004.

3. Rabies Free India (2006 July-Dec) in
Animal Citizen Page 1-64 (The Quarterly
Magazine of AWBI.

4. Standard Ope rating Procedure for
Sterilization of Dogs under ABC programme
(July 2009) publication AWBI.

5. Kharb, RM(2011) vision for Rabies free
India., Animal citizen March 2011, Page 6-12.

6. Narayan, K.G. (2004) Epidemiology,
Diagnosis and Management of Zoonoses Pub.
ICAR, New Delhi, Page 83-93.

SHODH CHETNA – YEAR-3 (OCT. TO DEC., 2017) VOL. 4, ISSN : 2350-0441 178



ABSTRACT

Study of Subjective and Objective Evaluation of Food

r Dr. Sheetla Prasad Verma*

Food quality is a complex concept with properties that include taste, aroma,
texture, appearance, nutritional value and safety. Food scientists must be able
to evaluate these properties in order to assure that quality has been achieved.
When the food is evaluated by the use of human sensory organs, the food is
being subjectively evaluated. When assessment is done with the use of
instruments that do not involve the human senses, the food is said to be
objectively evaluated. Objective evaluation of food is preferable to subjective
evaluation only if the objective tests can provide a precise measure of a sensory
quality.

Key words- Food, Subjective and objective evaluation, Sensory quality.
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Introduction
Most of us enjoy the pleasure of eating a

wide variety of foods. Evaluation is an important
part of the process of developing new food
products and of analysing the market potential
for these foods, likewise it is necessary in the
study of processing and storage effects. The
student of food science must be able to evaluate
food products prepared in the laboratory to
understand effects of various food preparation
and processing procedures on these foods. The
research emphasis in the food industry has been
normaly on economical preparation and
distribution of safe and nutritious foods.

The most important sensory properties of
food are flavour (comprising taste and odour),
temperature (sensations of heat and cold),

appearance and texture or mouth-feel (affecting
the senses of touch).

The art of food preparation, small or large
scale, is the art of skilful combination of these
properties to please the eye, the nose and the
palate (George and Maynard, 1973). Flavour is
a complex of sensations that we derive from food,
including particularly the sensations of taste and
smell. If we have a cold, our flavour sensations
are often blunted, because the smell or olfactory
apparatus is temporarily out of action.

The basic requirements for all sensory
testing facilities are (i) food preparation area, (ii)
separate panel discussion area, (iii) quiet panel
booth area, (iv) desk or office area for the panel
leader, and (v) supplies for preparing and serving
samples.
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Scientific methods of sensory analysis of foods are becoming increasingly important in assessing
the acceptability of food products. There are two main groups of methods of sensory evaluation, (a)
analytical or objective methods (difference, ranking and quality tests) and (b) hedonic or subjective
methods (preference, consumer and market tests). The different methods of sensory analysis are
given in Table-1 (Swaminathan, 1988).

Table-1. Main methods of sensory evaluation

SUBJECTIVE EVALUATION
Human sense organs for taste, smell, sight, touch and hearing are the ways for subjective

evaluation of food. People participating in sensory evaluation may be untrained consumers or trained
laboratory-taste panelists. Groups of consumers are usually used in preference testing to learn if a
good product will be acceptable, the results of which are useful to food manufacturers in predicting
whether or not consumers will buy a particular new product. Consumer panels are usually composed
of a large number of individuals often more than 100 people selected from a geographical area
representing the general consumer population.

A trained laboratory panel is commonly used for difference testing, scoring or ranking. Panel
members should be readily accessible to the testing laboratory and be in good health. Training
increases sensitivity and memory, permitting more precise judgements and more uniform results.
The amount of training given to panel members depends on the degree of accuracy required for the
testing. Judges may be tested for their ability to recognize the four basic tastes sweet, salty, sour and
bitter.

The threshold for each of the basic tastes may be determined by having the subject taste, a
series of solutions which gradually increase in concentration of a substance that elicits the taste.
The threshold is the concentration at which the subject can first detect that the solution is different
from water. The sex of the panelists as well as smoking habits have little influence on ability to
discriminate tastes, but there is some effect of age on flavour sensitivity, particularly after age of 50
years.
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A special testing area should be used for
sensory evaluation of food, so that conditions
such as lighting, temperature, atmosphere and
humidity can be carefully controlled. The testing
area should be separated from the food
preparation area, and the judges should be
separated from each other for independent
judgement.

Sensory evaluation is as scientific discipline
used to evoke, measure, analyse and interpret
reactions to these characteristics of foods that
are perceived by the senses. The various
approaches employed in sensory testing of food
include the use of the following tests.

Paired comparison
The judge is given two samples and

requested to indicate how they differ in a
particular sensory characteristics. This test is
useful in selection and training of a panel. It is
also valuable in programmes to control and
maintain the quality of a food product. However
only two samples can be compared at one time,
at times necessitating a large number of
comparisons.

Triangle test
Three samples are presented

simultaneously, two of which are identical. The
judge must decide which two of the three samples
are alike and which is the odd one. This test has
similar advantages and disadvantages to paired
comparisons, and is particularly useful when only
small differences exist between samples.

Duo-trio test
One identified sample is presented first.

Two coded samples are then presented, one of
which is identical to the first sample. The judge
must determine which of the two coded samples
is like the first control sample. With this test there
is 50% chance of a correct answer simply by
guessing. In many cases the paired comparison
and triangle tests may be more useful than the
duo-trio test.

Ranking
Several samples are presented

simultaneously, and are ranked by the judge
according to the intensity of a single sensory
characteristic. This test is useful when a
comparatively large number of samples are being
evaluated at one time for a single quality
characteristic.

Scoring
The judge rates samples according to a set

of numerical standards. Standards may consider
the relative importance of particular properties
such as colour, texture, and flavour in
formulating an overall score. Scoring is called
hedonic when the degree of liking is expressed
on a scale of five to nine points, ranging from
extreme disapproval to extreme approval. Much
information about the test product can be
accumulated as scoring allows the collection of
both qualitative and quantitative data. This type
of evaluation may be difficult for an
inexperienced person who does not have well-
established standards by which to judge.

Flavour profile method
A specially trained panel works together in

producing written record of the aroma and
flavour of a product. Aroma and flavour are
examined separately and tabulated according to
(i) individually detectable components or
character notes, (ii) intensity of each, (iii) order
of appearance, (iv) aptitude and (v) the after taste.
This method requires a highly skilled panel that
works well together. The information collected
may be difficult to interpret and analyse for
purposes of research.

OBJECTIVE EVALUATION
Because sensory evaluation of food is time-

consuming and costly, less expensive methods
of analysis with laboratory instruments are
desirable provided they give information that
correlates well with the sensory characteristics.
Objective evaluation involving instruments may
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be categorized into two types, viz, imitative
measures and non-imitative measurements.
Imitative measurements are done by instruments
which imitate the way in which humans perceive
the sensory property, such as machines that
duplicate the bite of human teeth. Non-imitative
measurements include any determination of
chemical or physical properties of a food system
that statistically correlates with sensory
properties when each type of measurement is
performed on a single food product. For example,
the taste intensity of a particular acid solution
may be predicted by determining the hydrogen
ion concentration.

Texture measurement
Rheology deals with the deformation and

flow of both liquids and solids. Deformation and
flow of food materials are related to their
subjectivity perceived textural properties. For
example, the tenderness of meat is subjectively
evaluated by the effort or force required for the
teeth to penetrate and chew the tissue. Fresh fruit
is sometimes pressed with the hand and fingers
as an indication of firmness or softness.

Objective tests for measuring food texture
also rely upon deformation and flow

characteristics in determining how much the test
sample resists to applied force which is greater
than gravity. Instruments for texture
measurement usually consist of four basic
elements.
1. A probe contacting the food sample. This

may be a flat plunger, a rod, a spindle, a
pair of shearing jaws, or tooth-shaped
attachment, a cutting blade, or a set of
cutting wires.

2. A driving mechanism for putting the probe
in motion. The motion may be verticle,
horizontal or rotational at either a constant
or a variable rate.

3. A sensory element for detecting the
resistance of the food sample to the applied
force.

4. A recognizing system. This may be a dial
showing maximum force, on oscilloscope,
or a recorder tracing.
Each texture-measuring device has

advantages and short-comings that are
considered when using it for the evaluation of
food. Some instruments commonly used for
measuring the texture of foods are given in
Table-2.

Table-2
Instruments used for measuring the texture of foods

Instrument Description

Penetrometer Employs a rod-like or cone-shaped probe to penetrate the test material

Compressimeter Uses a flat or curved plunger to test the resistance of a food sample
being compressed

Shearing device Uses a single or multiple blade. Probe to shear through a sample

Cutting device Employs a knife-like blade or wire to cut through the test food

Masticometer Attempts to simulate the condition of mastication or chewing

Consistometer Measures either the distance of spread when a semi-solid food sample
is placed on a flat surface, or the resistance to a rotating spindle or
poddle placed in a liquid food

Viscometer Employs capillary flow or uses a rotated spindle in the test material

Multiple-purpose units Perform a number of different texture tests
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Foods are particularly complex materials
from a rheological stand point. They are often
heterogeneous and rheological properties may
vary from one place to another within one food
product. Most foods cannot be described by a
simple rheological model since they usually
passes all rheological properties to some degree.

Flavour measurements
No imitative objective procedures are

available to measure the taste and the aroma of
food because the processes by which these senses
operate are not fully understood. The closest
imitative evaluation of flavour has come from
research studies which measures nerve responses
in experimental animals that are triggered by
stimulating a taste cell.

The gas chromatography, a sensitive
laboratory procedure, has been widely used in
the study of chemical molecules that contribute
to the aroma and flavour of foods. Many different
molecules may be present in the aroma from one

food. For example, more than 400 components
have been detected in coffee and at least 120
constituents in fresh strawberry odour. A major
task in aroma research is identifying these
molecules and determining which ones are
primarily responsible for characteristic aromas.
Gas chromatography makes possible the
separation and detection of the molecules.

Food quality is a complex concept with
properties that include taste, aroma, texture,
appearance, nutritional value and safety.
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