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Modern Industry

World Malaria Day, National Technology Day,
International Tea Day, and the International Day for
Biological Diversity may seem unrelated at face value. Yet,
a single commonality unites each observance: the
intersection of science, safety, and sustainability. Without
analytical characterization, compliance based on a certified
Quality Management System (QMS), and quantitative
environmental parameters, modern industry cannot sustain
itself.

From GMP compliance in pharmaceuticals to matrix
characterization in food and ecotoxicology, testing
laboratories are now the risk-mitigating and data-analyzing
hubs of global supply chains.

World Malaria Day highlights the link between disease
vector control, microbiology, and water quality
management. Malaria is closely associated with mosquito
breeding in stagnant water, which often overlaps with
unsafe sanitation conditions. Therefore, accurate water
quality assessment is essential. Water for potable and
industrial use must comply with IS 10500 standards,
including microbiological testing for pathogens such as E.
coli and screening for toxic contaminants and heavy metals.
E. coli testing is an important indicator of water sanitation
and public health safety.

The global pharmaceutical industry currently faces
significant hurdles, including uncertainties associated with
novel drug molecules, complex formulations, and stringent
data integrity demands. These challenges mirror those
highlighted on National Technology Day, a day that
celebrates the critical role researchers play in nation-
building and technological advancement. As global markets
transition into highly regulated economies, innovation
without scientific validation is no longer viable.

In the manufacturing of pharmaceuticals, medical devices,
and specialty chemicals, proactive quality assurance
methodology must be adopted during R&D to prevent
formulation failures and product recalls. The only way to
ensure risk-free product development is through
comprehensive method validation per ICH (Q2/Q14) or
equivalent regulatory guidelines. This includes establishing
specificity, limits of detection and quantification
(LOD/LOQ), linearity, and robustness. In these highly
regulated environments, failing to perform stability-
indicating assays or forced degradation studies leads
directly to Out-of-Specification (OOS) results, regulatory
warning letters, and costly recalls.

Laboratories can no longer operate as mere support
facilities; they must be strategic partners. Organizations
must either scale up their internal labs to ISO/IEC 17025
accreditation or partner with accredited institutions.
Organizations like the Shriram Research Institute provide
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the high-throughput analytical, microbiological, and
material characterization facilities required for global
market access. The scientific data generated is traceable,
auditable, and benchmarked against international standards,
cementing the institute's position as one of the country's
premier ISO/IEC 17025-accredited analytical partners.

International Tea Day shifts the focus to agrochemicals and
complex food matrices. As a major globally cultivated
agricultural commodity, tea requires sophisticated
extraction protocols (such as Quick, Easy, Cheap,
Effective, Rugged and Safe (QuEChERS)) followed by
LC-MS/MS and GC-MS/MS analysis to detect hundreds of
multi-class pesticide compounds down to parts-per-billion
(ppb) levels. Trace element profiling via ICP-MS is also
mandatory to ensure compliance with stringent Maximum
Residue Limits (MRLs) for highly toxic elements like
arsenic, lead, and cadmium. Additionally, shelf-life
stability profiles must be established using controlled
environmental chambers to assess water activity and the
oxidative decomposition of the matrix, ensuring microbial
and chemical stability over time.

The International Day for Biological Diversity places
industrial activity under strict ecological scrutiny. Rigorous
environmental risk assessments must now accompany
corporate action, quantified by advanced analytical
chemistry. Industrial effluents must be tested for chemical
oxygen demand (COD), biochemical oxygen demand
(BOD), and persistent organic pollutants (POPs). Screening
for emerging contaminants, such as PFAS (per- and
polyfluoroalkyl substances), is also increasingly required.
Furthermore, ecological assessments demand spectroscopic
methods to determine heavy metal contamination in soil,
alongside chromatography to quantify total hydrocarbon
fractions for effective waste remediation.

As regulatory agencies such as FSSAI and BIS tighten
compliance requirements, qualitative claims are falling by
the wayside. Today, data integrity frameworks like
ALCOA+ (Attributable, Legible, Contemporaneous,
Original, and Accurate) are the lifeblood of market access,
and regulators are actively penalizing non-compliance.
Multidisciplinary analysis and high-resolution instrumental
profiling  spanning  chromatography,  spectroscopy,
microanalysis, and molecular biology continue to drive
industrial surveillance at the Shriram Institute for Industrial
Research.

The future of modern industry is in the hands of empirical,
data-driven laboratories. Science is now more than R&D; it
is the quantitative proof of industrial safety, quality, and
environmental viability.
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Where Science meets Innovation

A
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Shriram Institute for Industrial Research founded by Lala Sir Shriram in Delhi in 1947, and its Southern Branch
established in Bangalore in 1984, have done outstanding contributions to India’s Scientific, Technological and
Industrial growth by providing research, development and testing services in various fields. I had an opportunity
to serve as one of the members of the Institute’s Research Advisory Committee formed by the present Director of
the Institute, who is an excellent leader-manager-technocrat. He has included in the Advisory Committee experts
from several fields such as Aecrospace, Biochemistry, Biotechnology, Chemistry & Physics, Chemical
Engineering, Environment, Electronics & Communication, Food Technology, Metallurgy, Molecular Biology,

Microbiology & Cell Biology, Polymer Science, Robotics, Al & ML, Textile Technology with a vision and
mission to expand the breadth and depth of activities of the Institute.

In addition to providing high quality support to industries and other organizations in several fields, the Institute is
also offering high quality contract research, consultancy and advisory services. I am also highly impressed by
the excellent infrastructure including testing and analytical facilities and the dedicated team of highly qualified
engineers, scientists and other members of the team, Shriram Research Institute (SRI).

I congratulate the Director and team SRI, for starting many innovative things in the Institute such as ‘Manthana
Committee’ to motivate the Scientists to take up further Research & Filing Patents and also a very informative
Newsletter with an energetic and inspiring name ‘Jnana Chetana’. I am also impressed by the choice of a variety
of inspiring and informative articles in the first three issues. I extend my hearty congratulations and wishing all
the best for the ‘Newsletter’ to grow into a Journal of great eminence.

Let me also use this opportunity to wish all the very best to Shriram Research Institute (SRI) and its team for
continued excellent services and growth as per the vision of their great Founder and his Successors, and
contribute to achieving the National Vision and Mission of ‘Atmanirbhar Bharat’ & ‘Viksit Bharat’ - ‘Sabka
Saath, Sabka Vikas’.

Dr. CG Krishnadas Nair

Former Managing Director & Chairman, Hindustan Aeronautics Ltd
Former Chancellor, Jain (Deemed-to-be-University)

Founder & President Emeritus,

Society of Indian Aerospace Technologies & Industries (SIATI)
Research Advisory Committee (RAC) Members, SRI
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Mind of an Engineer
-Dr. C. G. Krishnadas Nair

The dictionary definition of an engineer is “one who designs / builds / maintains tools, instruments, equipment, systems,
machines, vehicles and the like; buildings, roads, railways, bridges and the like. Engineers use knowledge to produce
technology and products of utility to the world; human beings and other living beings. There were engineers among
humans even in the pre-historic age, when humans were illiterate and cave dwellers or nomads. In the Stone age, these
creative minded humans, imagined (designed) and fabricated tools and other articles of utility from stones in varying
complexity of shapes and sizes. In fact, it is this creative mind which helped humans in the ascent of human civilisation
right through Stone age, copper age, Iron age and the modern age of Information Technology and intelligent materials. An
engineer’s mind must observe, dream, imagine and be creative.

When great engineers contributed by dreaming / imagining and by creative work, what else was in their mind? Bharat
Ratna, Sir M.Visveswaraiah, designed and directed the construction of the Osman Sagar (under the governance of the
Nizam VII) in Hyderabad which saved Hyderabad from annual flooding during the monsoons and also created a reservoir
with sustained supply of water to the growing needs of the city of Hyderabad. He designed and built Krishnaraja sagar
dam across the river Cauveri in Mysore and the beautiful Brindavan gardens with dancing fountains using the out flow of
the water from the dam. When engineers design & build such things of beauty and value to humans and environment, the
mind is committed to “selfless services to society and environment”. This must be another important feature of the
engineer’s mind.

Engineers must be responsible environmentalists. An engineer’s mind should be responsible for environmental
protection and sustainable development. While engineer’s work is essential for progress and prosperity, it can also lead
to injuries to life and environment. For example: mining of coal, minerals and metals, building dams for irrigation and
hydro-electric projects will disturb the local eco-system and destroy forests. Industries producing Chemicals & fertilisers,
and metals and alloys, petroleum products and such other products regularly pollute air, water and ground. Automobile
and aircraft exhausts poison the air. But we need minerals, metals, chemicals and fertilizers, dams for irrigation and
electricity, automobiles and aircrafts. Engineers must have an understanding and concern of the environmental problems
and reduce or eliminate the same using technology and other appropriate measures. For example: pollution from the
industries can be neutralised by appropriate treatments. Forests can be re-generated, automobile and aircraft emissions can
be controlled by improving the engine design and also change of fuel.

Engineers are not magicians; they create real things out of resources provided by nature. Whatever the products, be the
metals and alloys and other materials, buildings and habitat, machines, ships, automobiles, aeroplanes and the alike or
energy from thermal hydro-electric projects or nuclear, solar or wind power, all these are from resources provided to
humans by God Almighty who gifted humans with the power to observe, imagine and create. So let all of us engineers
remain humble and remind ourselves that it is God’s work, we are doing. “Work is worship” as Swamy Vivekananda
exhorted to the World. Humility is another important aspect of a good engineer’s mind. “Vidya Vineyena Shobitham -
Knowledge Shines with humility.

An engineer’s mind should have a major “heart component”, to be a good human being and to contribute to society
and environment. Engineers must include courses in humanities, covering literature, history of human civilisation, ethics
and values, environment, sustainability and Corporate Social Responsibility (CSR) and also cultural and sports activities.
These must be complimented with in-house group activities, Inter-collegiate, Inter-university discussions, Youth festivals,
Cultural and Social activities. Such activities will make an engineer’s mind and personality multi-dimensional and enhance
the EQ very much required for team-work and success in life. We have several examples of great scientists and engineers
who distinguished not only in scientific / engineering achievements but also were exponents/ appreciators of music, art and
literature with compassion and empathy for fellow humans, society and environment.

An engineer’s mind should be tough and positive while facing criticism and should never allow frustration to creep in
leading to despair. Constructive criticism for improvement must be responded with positive action. A product is not
developed until it is accepted by the customer.

An engineer’s mind should respond to change and adversities with a positive attitude. I will give an example from my
life. My first job was in HAL Helicopter Design as Manager Design / Material Specialist. I took the initiative in
Indigenous development of materials and components and fibre-reinforced structures for the helicopters being produced
under license.

(https://shriramscientiﬁc.com/)
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The news of my early success in indigenous development of materials and FRP structures reached the Chairman of
HAL and I was transferred to the newly created Development department in Corporate office with a designation of
Import Substitution Officer. I was thoroughly dis-appointed as I felt I was reduced from position of Manager
Design to an Import Substitution Officer. My dream at that time, was to become the Senior Manager and eventually
become the Chief of the Central laboratory of HAL. This, I thought would be the best career for me and of the
maximum [ could reach in an aircraft industry, predominated by Aeronautical Engineers and Senior Air Force
personnel. I poured out my heart to the new boss in the Corporate office and I informed him of my considering to
resign and go back to Canada, if I was not put back in the Helicopter Design Division or in the Central Laboratory.
My new boss, a very senior Air Force Officer and an accomplished electronics engineer, made me think differently.
He advised me not to look at the change of designation but look at the opportunity to work in the Corporate office. I
was part of the Corporate R&D and reporting to the Chief of Development, who reports to the Chairman of the
company. Hence, I was only two levels below the Chairman. If I continued in the Helicopter Division or as Senior
Manager in the Laboratory, I was several levels below the Divisional Head /General Manager, who is three levels
below the Chairman. I would be representing the Chairman and not Divisional General Manager, when [ went to
discuss with General Managers of other divisions and senior Scientists of National Research Laboratories for
Indigenous development and so I would be working with greater authority. If I was interested and focussed on my
objective of enhancing research and self-reliance then the change was indeed a positive one and should forget about
the temporary unhappiness of immediate promotion and lack of a classy designation. I accepted my mentor’s view,
and this was a great turning point in my career. Had I insisted on going back to the Helicopter Division as Design
Engineer / Manager and perhaps I would have got a promotion to Senior Manager in a few years; I would have
perhaps retired from HAL as the Chief of the Laboratory, instead of growing up in the Corporate World and finally
becoming the Chairman of the company.

An engineer’s mind should be willing to learn continuously and impart knowledge and skills to sub-ordinates for
achieving team excellence. Teaching is a noble profession as teachers impart knowledge and skills to the students
without any inhibition and bless them to become great achievers. In industry some engineer-managers hold their
knowledge and information from imparting to their team members as they fear of the sub-ordinates performing better
than them and possibility of their going higher up in the organisation. This is a negative attitude. In fact, as one
teaches and trains the team members, the team performance will excel. Hence a good engineer / manager must not
only be a continuous learner but also be a willing and committed teacher.

Strengthening Quality, Accuracy, and Customer Confidence

- Quality Assurance Department

The SRI Quality Assurance Department continues to strengthen its commitment to quality, reliability, and technical
excellence through active participation in Proficiency Testing (PT) Programs during 2025-2026. PT programs are an
essential part of laboratory quality assurance systems and play a vital role in evaluating the accuracy and consistency
of testing and calibration activities.

A Proficiency Testing Program involves the analysis of identical samples by multiple laboratories using standardized
methods. The results are statistically evaluated by accredited PT providers to assess laboratory performance against
predefined criteria. Participation in such programs supports compliance with ISO/IEC 17025 requirements and
contributes to ISO/IEC 17043 accreditation.

During the reporting period, the laboratory successfully participated in 43 PT programs covering 178 parameters
across various disciplines, including mechanical, thermal, and electrotechnical calibration, as well as food, water,
wastewater, air, biological, drugs & cosmetics, paints, pesticides, and mechanical testing.

The performance summary demonstrated encouraging results, with 60.11% of results falling under the “Good”
category (Z-score < 1), 23.59% categorized as “Satisfactory” (Z-score < 2), and 3.9% achieving “Excellent”
performance with a Z-score of 0.00. These results reflect the laboratory’s strong technical competency, effective
quality control practices, and commitment to delivering reliable and accurate services.

The Quality Assurance Department continuously monitors PT performance to identify opportunities for improvement.
Wherever deviations were observed, detailed Root Cause Analysis (RCA) and corrective actions were implemented to
enhance analytical precision and process efficiency.

Through consistent participation in PT programs, the organization continues to strengthen customer confidence,
maintain compliance with international standards, and promote a culture of continuous improvement and technical
excellence across all laboratory operations.

(https://shriramscientiﬁc.com/)
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Instrumentation

GC-MS/MS: A Powerful Tool for Modern Analytical Testing

Gas Chromatography-Mass Spectrometry (GC-MS)

Gas chromatography instruments containing a mass
spectrometry detector are extremely sensitive and
only requires a small amount of sample. Mass spec
detectors measures the charge produced by an ion as
well as the mass of the ion. As the molecules from the
sample are eluted from the column they enter the
mass spec detector which then ionizes, accelerates the
fragments from each molecule separately.

Quadrupole - consists of two sets on opposing rods.
This mass analyzer uses a combination of RF(AC)
and DC modulation to sort ions. This analyzer
provides nominal mass resolution

Ion Trap - operates on a principle as the quadrupole;
however ions can be stored for subsequent analysis.
The ions are sorted by changing the electric field
inside of the trap by manipulating the RF field and
sequentially ejecting the ions from low to high mass
to charge. This analyzer provides nominal mass
resolution

Triple Quadrupole - consists of two sets of quadrupole
with one collision cell in between. This mass analyzer
uses a combination of RF and DC modulation to sort
ions just like single quadrupole. Q1 and Q3 work like
mass filter (using RF and DC) while Q2 works as a
Collision cell (RF only and Collided gas). Q1 can
selected any precursor (parent mass) and pass it into
collision cell (Q2) where precursor are fragmented
and pass through Q3 for ion sorting again. This
analyzer provides nominal mass with high sensitivity
& fast confirmation analysis

Magnetic Sector - Uses a combination of magnetic and
electrical fields to sort ions. The ions are focused and
resolved by passing through an electric field then a
magnetic field

Time of Flight (TOF) - Ionized compounds/fragments
from the source are directed into flight tube. Ions are
separated by virtue of their different flight times over
a known distance

Orbitrap - Ionized compounds/fragments from the
source are directed into an Orbital Trap where Ions
are separated by their orbital radius and frequency of
movement between the vertical axis result in a
“frequency image” which will then be converted into
m/z using Fourier Transform algorithm. This mass
analyzer provides the most high mass resolution (up
to 500,000). Ideally work for untargeted compounds.

Multiresidue Pesticide Analysis in Variety of Food
Commodities, Confectionaries, Beverages Etc.,
(insecticides, herbicides, and fungicides) as per
FSSAI BIS, Tea Board, SFDA, EIC and APEDA.

. Ethylene Oxide (ETO) Testing in Food and Botanical

SEARC,
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Products

- Dr. P. Yuvaraj

Volatile Organic Compounds (VOCs) Paints,
Environment, Hospitals, Industries, Product service
as per REACH & RoHS.

Semi Volatile Organic Compounds (SVOCs)
plasticizers in vinyl, toys, flooring, electronics,
furniture and water.

Poly Aromatic Hydrocarbons (PAHs) Environment,
water, Toys

Poly Chlorinated Biphenyls (PCBs)

Clinical - urine, whole blood, serum, and gastric
contents for toxicology screening, therapeutic drug
monitoring, and metabolomics.

Biochemical Screening and Genetic Disorders -
Newborn Screening, Prenatal Screening,

Pharmaceuticals - Residual Solvent Testing, Impurity
Profiling, Active Pharmaceutical Ingredient (API)
Analysis, Extractables & Leachables

Forensic — Toxicology, Arson Investigation, Trace
Evidence

Dope Testing - drugs, stimulants, and anabolic steroids
in athletes' biological samples

Nitrosamines Testing — Pharmaceutical products

Dioxins and Furans Testing - environmental, food,
Animal feed and biological matrices

Packaging Material Testing - toxic solvents,
plasticizers, and unknown migrants to ensure
regulatory compliance, Extractables & Leachables,
Non-Intentionally Added Substances. Off-Odor/Taste
Analysis: Helps troubleshoot why a product smells or
tastes differently by comparing the volatile profiles of
"good" and "bad" packaging samples. Food &
Pharma Compliance: Ensures materials like plastics
and paper meet strict European Union and REACH
safety standards. It tests for restricted plasticizers,
heavy metals, and endocrine disruptors.

Method Development and Validation -
Pharmaceutical products, food products, Environment
sample and other products testing parameters method
development and validation conducts and document

preparation.
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SCIENTIFIC ARTICLES

Extending Bread Shelf Life: A Key Step Toward Reducing Food Waste
- Guru Prasad V.

Bread is among the most widely consumed staple foods globally; however, its limited shelf life remains a major
challenge for the bakery industry owing to microbial spoilage, moisture loss, staling and progressive quality
deterioration during storage. Reduced storage stability contributes substantially to food waste, economic losses and
restricted market distribution, particularly in large-scale supply chains and export systems. Recent advances in food
preservation technologies have enabled the development of effective strategies to extend bread shelf life while
maintaining sensory quality, nutritional value and consumer acceptance. Among current preservation approaches,
modified atmosphere packaging (MAP) has emerged as an effective technology for controlling microbial spoilage in
bakery products. In MAP systems, oxygen within the package is displaced by gases such as carbon dioxide and
nitrogen. Carbon dioxide exerts antimicrobial activity by inhibiting the growth of moulds and spoilage microorganisms,
whereas nitrogen acts as an inert filler gas that reduces oxidative deterioration and prevents package collapse. The
reduction of oxygen concentration within the package significantly delays fungal contamination and preserves bread
texture, thereby extending storage stability under ambient conditions. Consequently, MAP technology has become
increasingly important in industrial bakery production and long-distance transportation. Sourdough fermentation
represents another important strategy for natural shelf-life enhancement. During fermentation, lactic acid bacteria,
particularly Lactobacillus species, together with yeast such as Saccharomyces cerevisiae, produce organic acids,
antimicrobial metabolites and bioactive compounds that suppress spoilage microorganisms and retard mould
development. In addition to improving microbial stability, sourdough fermentation enhances bread flavour, aroma,
texture, digestibility and nutritional quality. The natural preservative effect of sourdough has attracted considerable
attention owing to increasing consumer demand for clean-label bakery products containing fewer synthetic additives.
Chemical preservatives, including calcium propionate, continue to play a central role in commercial bread preservation
because of their strong antifungal efficacy and cost-effectiveness. Nevertheless, growing consumer preference for
naturally derived ingredients has stimulated interest in plant-based antimicrobial compounds obtained from herbs and
spices such as rosemary, oregano, clove and cinnamon. Essential oils and phenolic compounds present in these natural
sources exhibit inhibitory activity against moulds and spoilage fungi, offering potential alternatives to conventional
synthetic preservatives. The integration of natural antimicrobials with fermentation processes and advanced packaging
systems has demonstrated promising results in maintaining bread quality and extending shelf stability. Advances in
packaging materials have further strengthened preservation efficiency in bakery products. High-barrier packaging films
reduce oxygen and moisture transmission, thereby minimizing staling and microbial growth. Moreover, intelligent and
active packaging systems incorporating freshness indicators, oxygen scavengers and antimicrobial components provide
additional protection during storage and transportation. These innovations are particularly advantageous for global
supply chains in which bakery products require prolonged stability under diverse environmental conditions. Improving
bread shelf life offers significant economic, environmental and social benefits. Enhanced storage stability reduces
product wastage, improves distribution efficiency, supports international trade and increases profitability for

manufacturers and retailers. EXTENDING BREAD SHELF LIFE

Furthermore, longer—lasting - Science-Driven Solutions for Fresher Bread, Less Waste, Stronger Global Impact

Modern technologies work together to keep bread fresh, safe and delicious for longer. b)Y,

bakery products contribute to food

security and sustainability by ECHNOLOGY 4p, WHY IMPROVING SHELF LIFE MATTERS
reducing post-production losses oty )\ PACKAGING (MAD) \'\2:\2( protection: Longer F'eSh,Z4C/7' REDUCES FOOD WASTE
) - Replaces oxygen with gases peosesy 1 Ss. e Less spoilage from bakery to
and minimizing the environmental m o s : @ Kichen el rctck o et
burden associated with food ety Gl
. . SOURDOUGH
disposal. Collectively, the | FERMENTATION

|+ Natural acids lower pH LEAReY )
|« Inhibits spoilage microbes
+ Improves flavor, texture
and nutrition

integration of modern packaging
technologies, natural preservation
strategies and fermentation-based
approaches represents a sustainable

PRESERVATIVES

+ Effective solutions like calcium
propionate

+ Natural alternatives from herbs
and spices (rosemary, clove,

LOWER ECONOMIC LOSSES
Lsins Helps bakeries, retailers and
farmers save money and
improve efficiency.
oregan, cinnamon)

é EXPANDS MARKET REACH
“Need Longer shelf life supports longer
distribution and opens doors to
domestic and global markets.
+ Control mold without affecting

taste and quality
ADVANCED PACKAGING 4 e @ @ [b CONSUMER BENEFITS

@ Q@

pathway for improving bread
: \  + High-barrier materials block PO More freshness, safety and
quality, safety and  market >) s andooggen k|l | A | R e cholces Inciuding cesnviabel
.. . . « Active &'mtorl‘l'l'geﬂ:‘;:}(;q;\g and natural products.
monitor freshness inhibit
competitiveness within the global s
. ADVANTAGES IN THE GLOBAL MARKET
bakery industry.
Meets international quality / Enhances brand *4 Supports long-distance Meets consumer demand (\' Strengthens sustainability
and safety standards 1 I reputation and .= exportand global for quality, sustainability ‘0 and contributes to
(1} competitiveness s  supply chains ® %  and clean-label products L food security
¥ By ing science, i and i ion, the bakery industry can deliver better bread for people and the planet—today and for the future.
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Accelerated Weathering Studies on Interior and Exterior Applications

Understanding Xenon Arc Weathering Testing

Materials used in the automotive, aerospace, plastics,
coatings, textiles, and electronics industries are
continuously exposed to sunlight, heat, humidity, and
environmental conditions. Over time, these conditions
can cause fading, cracking, chalking, discoloration, and
loss of material strength.

To evaluate long-term environmental durability within a
shorter testing duration, industries use accelerated
weathering testing methods. One of the most widely
accepted methods is Xenon Arc Weathering Testing,
which simulates natural sunlight and environmental
exposure conditions in a controlled laboratory
environment.

At Shriram Research Institute, accelerated weathering
studies help industries in evaluating product durability,
material performance, and long-term environmental
resistance.

Why is Weathering Testing Important?

Environmental exposure can significantly affect product life
and appearance. Products exposed to sunlight and
moisture may experience color fading, surface cracking,
brittleness, gloss reduction, coating failure, mechanical
degradation.

Accelerated weathering testing helps manufacturers

understand these effects before products reach the
market. This testing is widely used during product

development, material comparison studies, quality
validation, supplier approval, research and development
activities.

Applications Across Various Sectors

Accelerated weathering testing is widely used in automotive,
aerospace, polymeric materials, paint and coatings
consumer products, textile products, electrical and
electronics products.

This study supports manufacturers in improving product
reliability and ensures better field performance under
real-world environmental conditions.

Interior Applications

Interior materials are exposed to sunlight through glass,
elevated cabin temperatures, and humidity conditions.

Common Interior Products

Automotive dashboards, Door trims, Seat fabrics, Plastic
panels, Interior coatings, Electronic housings

Common Standards for Interior Applications
ASTM D7869, SAE J2412,1SO 105-B06
These standards help evaluate:

-Palani M.

Exterior Applications

Exterior products are exposed to direct sunlight, rain, UV
radiation, temperature variations, and outdoor
environmental conditions.

Common Exterior Products

Automotive exterior parts, paints and coatings, outdoor
plastics, roofing materials, aerospace exterior
components

Common Standards for Exterior Applications

ASTM G155, ISO 4892-2, SAE J2527, ASTM D2565,
IEC 60068 Series

These standards help evaluate

UV resistance, surface degradation, gloss retention,
coating performance, long-term durability

Shelf-Life Assessment

One common question in accelerated weathering testing
is how laboratory exposure time relates to actual
product life.

Xenon arc testing accelerates the effects of sunlight, heat,
and moisture to simulate years of outdoor exposure
within a shorter time period. However, there is no exact
universal conversion between laboratory exposure hours
and real outdoor service life because material behavior
depends on climate conditions, material type, product
application, UV intensity, environmental exposure
conditions

Typical industry practices include:
* 500 hours for preliminary screening
* 1000 hours for durability evaluation

e 2000+ hours
assessment

for long-term performance
The results are mainly used for comparative studies,
product qualification, reliability assessment, material
improvement

Accelerated Weathering Evaluation of Labels on
Plastic Enclosures after 1000 Hours of Exposure
(ASTM D7869)
Effects Observed After Accelerated Weathering
Observed changes after exposure may include fading,
discoloration, adhesive degradation, loss of print clarity,

and surface deterioration caused by simulated sunlight,
heat, and moisture conditions.

Before Exposure After Exposure
@ Trimble X 2 Tri s
. () GS920 A (1) GS920 ’
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Cloning, Sequencing and Structure Prediction of tHMG1 Gene from Auxotrophic

Mutant Yeast Saccharomyces cerevisiae Strain BY4741

In a significant advancement for industrial biotechnology,
researchers from the University of Agricultural Sciences
(UAS), Bengaluru, in collaboration with the Shriram
Research Institute (also known as Shriram Institute for
Industrial Research), successfully cloned, sequenced, and
structurally analyzed the tHMG1 gene from the yeast
Saccharomyces cerevisiae strain BY4741. Their findings,
published in the Mysore Journal of Agricultural Sciences
(2025), could contribute to the future development of
high-yield microbial systems for terpene production.
Terpenes are a large group of naturally occurring
compounds widely used in pharmaceuticals, cosmetics,
food additives, fragrances, and biofuels. Traditionally,
these compounds are extracted from plants, a process that
can be costly, time-consuming, and environmentally
demanding. Scientists are therefore increasingly exploring
microorganisms such as yeast as sustainable alternatives
for terpene production.

The focus of this study was the tHMGI1 gene, a truncated
form of the HMG1 gene that encodes the enzyme HMG-
CoA reductase. This enzyme plays a critical role in the
mevalonate pathway, which is responsible for
synthesizing essential isoprenoids and terpenes. In its
natural form, the HMG1 enzyme contains a regulatory
domain that controls mevalonate production through
feedback inhibition. While this regulation is important for
normal cellular functioning, it limits the production of
commercially valuable metabolites.

To overcome this limitation, researchers targeted the
truncated version, tHMG1, which lacks the regulatory
region. Without this inhibitory domain, the pathway can
potentially produce higher levels of mevalonate, thereby
improving terpene biosynthesis. Such modifications are
especially valuable in metabolic engineering programs
aimed at increasing industrial yields.

Using PCR amplification techniques, the team
successfully isolated a 1578 base-pair fragment of the
tHMG1 gene from Saccharomyces cerevisiae BY4741.
The amplified gene was cloned into the pTZ57R/T vector
and transformed into E. coli DH5a cells for propagation
and analysis. Subsequent restriction digestion and
sequencing confirmed successful cloning of the gene.

One of the notable outcomes of the study was that the
cloned tHMGI sequence showed 100 percent identity

-Dr. Chandrashekhara K.N.

conducted computational analyses to understand the
structural properties of the tHMGI1 protein. Using
InterPro software, they identified important conserved
domains associated with HMG-CoA reductase activity.
The team then generated a three-dimensional structural
model using the Swiss-Model server.

The predicted structure revealed a distinct arrangement of
alpha-helical and mixed alpha-beta domains, features
commonly associated with enzymatic activity and
substrate interaction. To validate the quality of the
predicted model, Ramachandran plot analysis was
performed. Impressively, over 91 percent of amino acid
residues were located within energetically favorable
regions, demonstrating the reliability and structural
stability of the model.

This research represents an important step toward
understanding and engineering yeast metabolic pathways
for industrial applications. By providing molecular and
structural insights into tHMGI, the study lays a strong
foundation for future efforts to enhance terpene
production using genetically engineered yeast strains.

As industries increasingly seek sustainable and bio-based
production systems, studies like this highlight the
growing role of microbial biotechnology in meeting
future industrial and environmental demands.

with the HMG1 sequence available in the NCBI database,
indicating high fidelity during amplification and cloning.
This confirmed that no mutations had occurred during the
experimental process.

Beyond cloning and sequencing, the researchers also

Predicted 3D structure of the tHMG1 protein generated
by Swiss-Model server. This figure shows the predicted
three-dimensional structure of the tHMGI1 protein,
highlighting its overall architecture and secondary
structure elements

(https://shriramscientiﬁc.com/)




Quality 5.0: How We Are Redefining Industrial Excellence for a Sustainable Future

- Nagaraj D.

In today’s hyper-connected and rapidly shifting industrial landscape, traditional quality control is no longer enough.
For decades, Quality Management (QM) has been defined by compliance, standardization, and defect reduction.
But as global supply chains face unprecedented complexity and volatility, our partners require more than just

compliance—they require absolute resilience.

That is why we are leading the charge into a

new paradigm: Quality 5.0.

Moving beyond legacy frameworks, Quality 5.0
represents a profound shift. It merges the technological
advancements of Industry 4.0 with an intense,
unwavering focus on sustainability, radical agility, and
human-centric innovation. By adopting the Quality
2030 Agenda, we are completely transforming our
operational DNA to ensure we deliver unmatched value,
stability, and foresight to our customers.

Here is how our transition to Quality 5.0 translates into
a competitive advantage for your business.

The 5 Pillars of Our 2030 Blueprint

To thrive in the coming decade, we have aligned our
internal quality systems with global imperatives,
including the UN’s 2030 Agenda for Sustainable
Development. Our roadmap is anchored by five
strategic pillars designed to directly benefit our partners:
1. End-to-End Systems Integration: We no longer
look at production in isolated silos. By mastering a
complete systems perspective, we map and manage our
entire operational ecosystem. For our customers, this
means seamless project execution, transparent
communication, and flawless end-to-end delivery.

2. "Stability in Change" for Reliable Delivery: The
modern market is volatile, but your supply chain
shouldn't be. We have resolved the agility paradox by
defining core processes that remain unshakably stable,
while building dynamic frameworks around them. This
allows us to pivot and adapt to market disruptions
instantly, guaranteeing consistent delivery without
compromising quality.

3. Agile, Empowered Teams: Bureaucracy slows
down innovation. We are implementing smart, self-
organizing models that empower our frontline experts.
By placing decision-making power closer to the
operational level, we can respond to your evolving
needs and technical challenges with unprecedented

speed and precision.

4. Sustainability as an Engine for Growth:
Sustainable development is no longer a peripheral
corporate goal; it is the core driver of our Quality
Management System. We are systematically pushing for
environmental, social, and economic improvements. By
partnering with us, you are actively future-proofing
your own supply chain and advancing your company’s
ESG (Environmental, Social, and Governance)
objectives.

5. A Partnership Built on Higher Purpose: True
quality requires deep engagement. We have aligned our
daily operations with the higher purpose of global
sustainability and organizational flourishing. We aren't
just a vendor; we are a partner deeply invested in
creating a positive, lasting impact alongside you.

Our "Positive Core': The Foundation of Your Trust

Advanced frameworks fall flat without a culture of
excellence to sustain them. As we modernize our
operations, we are fiercely protecting the "positive core"
of our organization—the foundational values that ensure
our customers can place their absolute trust in us.
Relentless Value Creation: Delivering tangible,
measurable value is our "North Star" and the unifying
purpose behind every project we undertake.

Proactive Problem Solving: We equip our teams with
robust methodologies to aggressively uncover root
causes and understand process variations, ensuring
issues are solved permanently, not just patched.
Human-Centric Innovation: We believe that the best
technology is driven by the best minds. We design
systems that unlock the full potential of our workforce,
bringing superior expertise to your projects.

Actionable Wisdom: We don't deal in ivory-tower
theories. Our quality strategies remain highly
interactive, grounded in daily manufacturing realities,
and focused on rapid adaptation to your specific market
demands.

Forging the Future, Together

The path to 2030 demands a revitalized approach to industrial excellence. It requires us to preserve our proven, core
competencies while aggressively reimagining how we operate in a complex world.

By embracing Quality 5.0, we are building an organization that is not only prepared for the future but is actively
shaping it. We have the talent, the tools, and the blueprint. We invite you to partner with us as we set the new global

(https://shriramscientiﬁc.com/)
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Transforming Laboratory Excellence through LIMS Implementation at SRI

To strengthen operational excellence and regulatory compliance, SRI has successfully implemented a Laboratory
Information Management System (LIMS), a modern digital platform designed to automate, standardize, and optimize
laboratory operations. LIMS serves as a centralized system that manages the complete laboratory workflow from
sample registration to result reporting while ensuring accuracy, traceability, and data integrity. The platform is
designed for laboratories across diverse sectors including polymers, food and beverage, environmental testing,
petrochemicals, pharmaceuticals, and research applications. Its configurable no-code workflow engine allows
laboratories to customize processes without programming expertise, enabling faster implementation and greater
flexibility. One of the key advantages of LIMS is seamless instrument integration. The system automatically captures
data from laboratory instruments through multiple connectivity formats such as RS232, CSV, XML, and network-
based systems. This eliminates manual data entry errors and significantly improves efficiency and turnaround time.
The integrated Scheduler module automates test prioritization, analyst assignment, and calibration schedules. The
Statistical Quality Control (SQC) module supports quality monitoring through control charts and trend analysis.
Real-time dashboards provide complete visibility into laboratory performance and resource utilization. LIMS also
delivers significant benefits to laboratory personnel and clients through barcode-based sample traceability, automated
reporting, improved data accuracy, and role-based access to information. Dynamic report generation enables rapid
distribution of authorized test reports through email and client portals. Importantly, the system is designed to support
compliance with major international standards and guidelines, including ISO/IEC 17025:2017, FDA 21 CFR Part 11,
EU GMP Annex 11, and Good Laboratory Practice (GLP), thereby strengthening data integrity, audit readiness, and
regulatory traceability.
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LIMS Core Modules
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By implementing LIMS, SRI is advancing toward a smarter, more efficient, and digitally connected laboratory ecosystem that supports quality, transparency,
and scientific excellence across polymers, food & beverage, environmental, petrochemicals, phar icals, and research sectors.
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Comprehensive Testing Solutions

for Cereals & Cereal Products
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NUTRITIONAL PARAMETERS
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