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Laboratory information management systems

Ensuring optimum food quality

Despite experiencing high growth rates and having the potential to become the largest

food producer in the world, India’s contribution to international food trade is almost

negligible. This is mainly because the country still lags behind foreign countries in terms

of technological advancements, infrastructure and food safety regulations. This article

focusses on laboratory information management systems (LIMS), which is a software that

will not only help companies achieve compliance with established guidelines & requirements

but also increase efficiency.

Colin Thurston

ndia is currently the world’s second-

largest food producer and has the

potential of becoming the largest

in the near future. Moreover, the
country ranks second in the world in the
production of fruits & vegetables, and
first in milk. The Indian food processing
sector has emerged as one of the major
drivers of the country’s economic growth,
triggered by surplus food and changing
consumption patterns towards a more
varied & nutritious diet. In 2006, the
sector was worth $ 29.4 billion in a total
food market of approximately $ 91.7
billion. According to the US Department
of Agriculture (USDA), in 2008, India’s

agriculture and food exports to the US
grew by 19.2 per cent.

However, India presently accounts
for less than 1.5 per cent of the
international food trade. The lack of
advanced technologies for better
processing, preservation and storage
of food, along with shortcomings
in transport infrastructure results in
significant quality deficiencies for India.
Also, the safety of food in India can be
compromised throughout the food
production process, right from crop
growing and raw materials gathering
to processing, packaging, distribution
and retail sales. For example, farmers
utilise approximately 30,000 tonne
of pesticides every year throughout
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India’s agricultural industry, ultimately
impacting the safety of soil, water and
food. As major export markets like the
US and EU restrict the use of pesticides
in the food chain, this could potentially
harm India’s future growth plans.

Safety regulations

Several acts and orders have been
established in India with the aim to
safeguard food quality & safety and
the health of consumers. However,
each of these acts and orders was
administered by different government
departments & ministries, resulting in
substantial implementation problems.
The Food Safety and Standards Act
2006 consolidated the various laws
and established the Food Safety and
Standards Authority of India (FSSI),
responsible for laying down science-
based standards for articles of food and
regulating their manufacture, storage,
distribution, sale and import.

The overall aim of this Act is
to ensure the availability of safe
and wholesome food for human
consumption. Food additives and
processing aids have to be used only
in accordance with the provisions of
the Act, and foods should not contain
contaminants including toxic metals,
toxins, pesticide residues, antibiotics
and veterinary drugs in excess of limits
prescribed under the regulation.

International norms
Indian food companies must comply
with international regulations in order

to gain a larger share of
the global food trade. In
the US, imports of meat,
poultry and egg products
are controlled by the Food
Safety and Inspection
Service (FSIS) of the USDA,
while the US Food and Drug
Administration (USFDA)
ensures the safety of all
other imported foods.
Countries that export
food products must have
an inspection system
equivalent to that employed in the US.
Only after this equivalence has been
established, foreign countries are eligible
to ship products. Moreover, regular on-site
audits of the eligible foreign inspection
systems and re-inspection of products
upon arrival at the ports are performed to
verify on-going equivalence.

Food and feed imported into
the EU must comply with the safety
requirements set by the EU Guidance
on Imports. The food hygiene import
systems for food of animal origin are
not entirely the same as for food of
non-animal origin or food containing
both, ingredients of animal as well as
plant origin. More stringent controls are
enforced in the case of products of animal
origin. These must be presented at the
border inspection post accompanied
by all the relevant certificates required
in the EU veterinary legislation. Food
companies outside the US and EU have a
general obligation to monitor the safety
of products and production processes
while the competent authority of the
exporting country must guarantee the
compliance or equivalence with EU and
US requirements.

Keys to efficiency

Investment in state-of-the-art-
technology is required to create the
necessary infrastructure that will allow
Indian food companies to perform
timely and dependable product safety
testing in compliance with native and
global regulatory requirements. LIMS as
well as advanced liquid chromatography
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tandem mass spectrometry (LC/MSn)
and gas chromatography tandem mass
spectrometry (GC/MSn) technologies
can be utilised to help meet safety
challenges across the entire food
production process.

Role of LIMS

LIMS operates as a central data
repository that gathers, stores and
reports on analytical data drawn
from multiple laboratory instruments,
allowing real time and fully automatic
management & control of the quality
assurance process. Regulatory
compliance of food products can be
easily verified using LIMS, which can
alert the food producer to a potential
failure to meet acceptable limits. This
triggers further investigation early in
the production process and prevents
contaminated food products from being
distributed to the consumer.

LIMS can be used to schedule the
systematic testing of sample batches at
specific control points, which addresses
the food producer’s need for immediate
notification of contaminants in the
production chain. It satisfies regulatory
requirements for a screening process
to identify not only potential sources
of contaminants but also the point
in the production cycle where that
contamination occurred. Utilising a
sophisticated LIMS solution enables
food producers to manage batch




relationships between raw materials, processed materials
& packaged goods, further protecting the consuming
population from harmful food products.

Further, LIMS can accommodate different types of data
including sample preparation data, instrument generated
data, standards, reagents & media, reference data for
users and management & metric reports. In addition,
LIMS can be relied on to identify instrument calibration
& service requirements and report on the specific parts
that need replacing, thus ensuring that every testing
procedure continues uninterrupted and in compliance
with established regulations.

LIMS is used in conjunction with sample collection
& preparation devices, instrumentation, chemicals
and consumables to form a complete food safety
testing solution. Advanced benchtop LC/MSn systems
accommodate the most demanding compound screening
and identification applications. High resolutions allow the
identification of pesticides, metabolites and other target
compounds within difficult samples, with excellent mass
accuracy in both positive as well as negative modes.
Coupled with federal aid information management system
(FAIMS), GC/MSn and GC/MS with highly selective reaction
monitoring (H-SRM) capability achieve food safety testing
even in complex samples with heavy matrix effects.

Way ahead...

Indian food processing companies should perform
precise & real-time product safety testing at all stages of
production, processing and distribution in order to ensure
highest product quality & compliance with domectic as
well as global food safety legislation. Moreover, the Indian
food processing industry requires increasing investment in
food safety testing systems and the government had taken
a number of steps like de-licensing of the sector, duty & tax
relief and financial assistance for infrastructure building &
setting up of food processing units to encourage investors.
Novel LIMS solutions and instrumentation technologies
play a significant role in the food safety monitoring
process. Competent systems enable food companies to
produce consistent results early in the production process,
allowing the timely identification of quality deficiencies and
minimising product recalls & the associated costs. €
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