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Adverse effect of COVID-19 crises on the sustainable food packaging and its mitigation 
strategies 
Article id:  SPL00001 
Bhavya Sachdev 
Department of Food Technology, Lady Irwin College, University of Delhi, New Delhi-110001 
 
INTRODUCTION 
Food packaging is an indispensable technique of modern food industry that enables movement of a food product 
from manufacturing to final consumption, offering containment and protection from various physical and 
biological sources of contamination. The Coronavirus outbreak has triggered the growth of food processing 
sector, indirectly creating a huge demand of single-use or disposable plastic. In this scenario, it would be normal 
to overlook packaging in terms of safety as no evidence suggests that COVID-19 infection can be transmitted 
through food or food packaging. But at the same time, it is important to note that packaging is playing an integral 
role in the containment of pharmaceuticals, foods, and other essential goods which are in heavy consumer 
demand.  Even though packaging plants remained operational during the nationwide lockdown, some 
interruption in the supply chain was observed due to shortage of raw material, insufficient workforce and 
mobility restrictions. 
 
Pre crises era: Sustainable Packaging 
Just before the COVID-19 crisis took over the entire world, climate-related issues were a matter of contention. 
India generated 26,000 tonnes per day of plastic waste during 2017-18. Only 60 per cent of that volume was 
recycled, and the rest ended up as litter on roads, in landfills or in streams. The global climate change was 
significant enough to create a stimulus replacing the use of single-use plastic with alternative and recyclable 
packaging material. The ban on single-use plastic had expected to reduce the country’s annual plastic 
consumption, an estimated 14 million tonnes, by about 5 percent. Big brands had started to switch to more eco-
friendly and sustainable alternatives. This initiated a trend to remove unnecessary packaging material from the 
fresh produce in order to minimize plastic use. 
 
Current scenario: Safety Packaging 
With the spread of COVID-19 infection, the tables significantly turned for the packaging industry in terms of 
customer safety and protection. This pandemic spurred the packaging industry to move back to single-use plastic 
as achieving hygiene and safety of its consumers became their primary objective. 
 
Knowing that the virus can be transmitted from contaminated surfaces, people are becoming more vigilant while 
buying goods, especially food items, and only prefer safely packaged food. The demand for reusable packaging 
material saw a decline in the past few months as it poses a risk of contamination. Plastic manufactures have 
begun to question the economic viability of recycling plastics after a dramatic sink in the oil prices as it directly 
affects the plastic market value. As a result, companies are pressurized to produce virgin or new plastic to meet 
the high demand- paving the road to an unsustainable future. 

 
Source-Big Food Productions / www.shutterstock.com 

http://www.agrifoodmagazine.co.in/


Agriculture & Food: e-Newsletter 
ISSN: 2851-8317  

www.agrifoodmagazine.co.in    

  

2 

Special Issue 01/2020: Food Science and Technology 

Amidst the nationwide lockdown imposed the government, people went on panic buying and online shopping of 
daily food and essential items which led to a sharp increase in the use of disposable packaging material. Going 
forward too, home deliveries will continue to rise as social distancing will become the new normal. But on a long-
term goal basis, it is imperative to prioritize sustainable and environment friendly packaging.  
 
The Bigger Picture 
However, it is also understandable that this can be termed as a momentary shift in the name of pandemic and the 
focus shifted from sustainability to single-use plastic can only be considered as a temporary solution. One needs 
to acknowledge the efforts of government in these times of unfamiliar reality. Many food packaging giants 
suggest that in the current scenario, plastic is the most suitable packaging material to safely contain the food 
items and once the pandemic is over everyone will be back to embracing eco-friendly packaging in full force.  
Here are some ways by which the packaging industry can prepare itself for the post COVID-19 scenario to shift the 
focus back to sustainability. Though many of these emerging technologies are in their infancy stage, a promising 
start can be expected. 
 
1. Paper Packaging: 
There lies a tremendous opportunity for the paper industry once plastic use is curbed. Big food companies across 
the globe are coming up with creative and innovative ideas to use paper as an alternative packaging material- 
paper straws, wood fibre made paper bottle, chocolate bars wrapped in origami cranes, to name a few. According 
to a new study, paper offers a sustainable alternative for plastic and can capture a fourth of the Rs 80,000 crore 
single-use plastics market by 2025, if its use is banned by the government. Unlike plastics, paper is eco-friendly 
and bio-degradable. Research and development in this field is highly focused to improve the functional 
effectiveness of paper as a fair alternative to plastic. 

 
 
2. Edible Packaging:  
Edible coating consists of biopolymers, or edible hydrocolloids, which are directly coated on the food surface 
either by immersion of foods into the biopolymer solution or by spraying the biopolymer solution over the food 
surface. It can be used a primary packaging material for perishable and semi-perishable foods in the form of 
coatings or films. Edibility and biodegradability are the two of its major advantages. Edible coating can even act as 
carriers of antioxidants, antimicrobials and anti-browning agents thus extending the shelf life of food. An Indian 
edible cutlery manufacturer recently developed edible spoons from rice flour, wheat and sorghum making them 
100% edible and compostable. 
3. Redefining the 3Rs 
As home-delivery option of purchasing goods is being expected to spur after the withdrawal of lockdown, multi-
material and flexible packaging appears to be an effective alternative minimizing shipment weight while offering 
equal protection. The development of economical and recyclable packaging innovations is the need of the hour. 
For instance, a Netherland based start-up partners with restaurants and customers to provide reusable delivery 

Source- Eco-Tech direct 
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containers, eliminating single-use takeaway containers. Stringent laws must be put in place to identify the correct 
separation and recycling protocol of various multi-layer plastics. 
Sustainable food packaging requires extensive planning to ensure economic efficiency, customer satisfaction and 
environment protection. The pandemic is an alarming situation which shows that the path to a sustainable future 
is certainly a long one. 
 
REFERENCES 
1. Kaur M., (2020, April 8). Impact of Covid-19 on packaging industry. A shift from sustainability to safety. 
Retrieved from https://indifoodbev.com/industry-news/impact-of-covid-19-on-packaging-industry/ 
2. Replacing Single-Use Plastics with Paper (2020). Retrieved from http://papermart.in/2020/04/24/replacing-
single-use-plastics-with-paper/# 
3. Santhosh, R., Tiwari, A., & Rawson, A. (2020). Biopolymers as Edible Coating for Food: Recent Trends. Polymers 
Coatings: Technology and Applications, 233. 
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Forward osmosis as an emerging technology for food industries 
Article id:  SPL00002 
Shalini Singh1, A K Sharma2 and Samit Dutta3 
1M. tech, Department of Food Engineering, College of Food Processing Technology & Bio-energy, AAU, Anand, 
Gujarat-388110, India 
2Professor & Head, Department of Food Engineering, College of Food Processing Technology & Bio-energy, AAU, 
Anand, Gujarat-388110, India 
3Associate Professor, Department of Food Business Management, College of Food Processing Technology & Bio-
energy, AAU, Anand, Gujarat-388110, India 
______________________________________________________________________________ 
INTRODUCTION  
Osmosis is a physical phenomenon, is defined as a net movement of water across a selectively permeable 
membrane driven by a difference in osmotic pressure across the membrane. This selectively permeable 
membrane allows movement of water and rejects solute molecules or ions in the substance.   
The concentration of liquid products is done to increase shelf life, to reduce storage and transportation cost. 
Evaporation is a thermal technique used for concentration of any liquid food by removing its water to an extent so 
that the liquid food will be almost similar as solid. This kind of thermal concentration is commonly used for liquid 
foods (i.e., milk, fruit juice, and sugar solutions) to manufacture products such as sweet condensed milk (Gänzle et 
al., 2008), beet or cane sugar, fruit juice (Tonelli et al., 1990) and tomato sauce concentrates (Runyon et al., 1991). 
Above all, it is an intermediate process in the production of milk, buttermilk and whey powders (Schuck, 2002), 
infant formula (Zhu et al., 2011), protein isolates (Onwulata et al., 2006), etc. The evaporative concentration of 
liquid foods shows major drawbacks such as deterioration of sensory attributes (colour, taste, and aroma) by heat 
and nutritional value (vitamins, etc.) of the finished concentrated product. The initial few minutes of evaporative 
concentration results in loss of most of the aroma compounds present in raw juice (Lazarides et al., 1990). Use of 
vacuum evaporation for juice concentration is highly energy intensive (Petrotos and Lazarides, 2001).   
These days’ consumer demand for fruit juices of good quality, free from preservatives and additives with natural 
flavour and aroma has led to the development of alternative techniques for concentration processes such as 
reverse osmosis in order to reduce the losses due to evaporative concentration. Membranes processes reported 
many problems such as requirement of high pressure, limit to maximum attainable concentration, and membrane 
fouling (Rastogi et al., 2011) which motivated researches to work upon this innovative field of membrane 
separation.  
 
FORWARD OSMOSIS  
Forward osmosis (FO), also known as direct osmosis, is a membrane technology that uses osmotic pressure 
difference between two solutions to generate a water flow through the membrane, without using any external 
pressure as in reverse osmosis (RO). One side of the membrane, called as feed solution (FS), which has low 
osmotic pressure. On another side of the membrane, called as draw solution or solutes (DS), that has a higher 
osmotic pressure than FS. A semi-permeable membrane separates FS and DS. The difference in osmotic pressure 
forces water to passes through the membrane from the FS to the DS side. The diffusing water dilutes the DS by 
concentrating the FS simultaneously, so no physical pressure is needed. The energy required would be pumping or 
drawing of FS and DS towards the membrane only (Haupte and Lerch, 2018). Water flux occurs from a FS into the 
concentrated DS in such a way that the FS becomes more concentrated while the DS is diluted (Cath et al., 2006). 
The moving force for this separation is an osmotic pressure gradient, such that a DS of high concentration (relative 
to that of the FS), is used to leading to a net flow of water through the membrane into the DS, thus effectively 
separating the feed water from its solutes (Rastogi, 2016).  
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Fig. 1:  An example of the FO unit for wastewater treatment (Su et al., 2012) 
 
OTHER RELATED PROCESSES  
Many researches have been done for other membrane processes namely reverse osmosis (RO), pressure retarded 
osmosis (PRO) which are closely related processes as FO and are being practiced in manufacturing industries of all 
kind. FO uses the osmotic pressure differential (∆π) across the membrane, rather than hydraulic pressure 
differential (as in RO), as the driving force for transport of water through the membrane (Cath et al., 2006). PRO 
can be seen as an intermediate process between FO and RO, where hydraulic pressure is applied in the opposite 
direction of the osmotic pressure gradient (similar to RO). The general equation depicting water transport in FO, 
PRO, and RO is:  
Jw = A (∆π - ∆P)  
Where, Jw is the water flux, A is the water permeability constant of the membrane, ∆π is the osmotic pressure 
differential, and ∆P is the applied pressure (Xu et al., 2010). For FO, ∆P is zero; for PRO, ∆π >∆P; and for RO, ∆P 
>∆π.  
  

 
Fig.2: Flux directions of the permeating water in FO, PRO and RO (Cath et al., 2005) 

  
For FO, ∆P is approximately zero and water diffuses to the more saline side of the membrane. For PRO, water 
diffuses to the more saline liquid that is under positive pressure (∆π > ∆P). For RO, water diffuses to the less saline 
side due to hydraulic pressure (∆P >∆π).  
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COMPONENTS OF FO  

 Modules  
Continuous type- The draw solution is repeatedly re-concentrated or refreshed and reused. In this mode, the feed 
solution is recirculated on the feed side of the membrane and the re-concentrated /refreshed draw solution is 
recirculated on the permeate side.  
Batch type- The draw solution is diluted once and is not re-concentrated for further use. In this mode of operation, 
the device used for FO is most often disposable and is not been reused. Modules namely 1plate-and-frame, 2spiral-
wound, 3tubular, and 4bag configuration.  

 Membranes 
A membrane is a thin, porous or non-porous structure that can be used as a selective barrier between two 
aqueous solutions – allowing some molecules to pass through but not others. A thin membrane with mini porosity, 
reduced fouling and high mechanical strength considered as selection criteria of FO membrane selection.  
Sant’Anna et al. (2016) experimented cellulose triacetate membrane for concentration of Jaboticaba juice; Nayak 
and Rastogi (2010) used asymmetric membrane used in RO system made of cellulose acetate embedded in a nylon 
mesh to provide strength.  

 Draw Solution:   
Different terms are being used by many researchers to name this solution including draw solution such as: 
osmotic agent, osmotic media, driving solution, osmotic engine, sample solution, or just brine. Selection of DS 
based on main criteria that it must have higher osmotic pressure than the FS, must be non-toxic, low cost, easily 
regenerated, low reverse salt diffusion and high solubility. Hasanoğlu and Gül (2017) concentrated milk by using 
CaCl2; Patino (2017) used potassium lactate as DS for concentrating cherry juice; Wrolstad et al. (1993) used high 
fructose corn syrup as DS to concentrate FS-red raspberry juice; Petrotos et al. (1999); Garcia-Castello et al. 
(2009); Nayak & Rastogi (2010); Sant’Anna et al. (2016) experimented NaCl as DS for concentration of tomato 
juice, sugar solution, anthocyanin from Garcinia indica Choisy and Jaboticaba juice as FS, respectively. CaCl2, 
KHCO3, MgCl2, MgSO4, NaHCO3, CaCl2 and MgCl2 has been tested and suggested to use as DS.   

 
ADVANTAGES OF FO  
The main advantage of using forward osmosis is that it can concentrate feed at ambient pressure and temperature 
without significantly losing nutritional and bioactive components. Some more advantages of FO are as follows:  
Over thermal concentration-  

• Less colour degradation, reduced losses of fresh fruit flavours, less cooked flavours, and low energy 
consumption (Rastogi, 2016).  

• The capital costs of forward osmosis can be less than 70% and operating costs less than 60% in 
comparison with evaporation (CSIRO and Porifera).  

Over membrane concentration-  

• No hydraulic pressure applied across the membrane, the dissolved and suspended solids in the feed are 
not forced against the membrane, so the membrane does not foul to a significant extent as in case of RO 
(Rastogi, 2016).  

• Low energy consumption, only in one step, two streams can be treated simultaneously, easy removable of 
fouling layers due to the absence of compression and treatment of liquids that are not suitable for other 
membrane (Haupte & Lerch, 2018).  

• In comparison to pressure-driven membrane process (RO), FO uses significantly less electrical energy, if 
the osmotic agent solution can be easily recovered or discarded using less or lower quality energy (Garcia-
Castello et al., 2009).  

 
APPLICATION OF FO IN FOOD 

 Concentration of liquid foods:   
Hasanoğlu and Gül (2017) concentrated milk by using FO system and stated that water can be removed efficiently 
and rapidly using this process. The concentration was carried out until the milk volume reduced in half and flux 
values were found to be in the range of 155- 387 mL. h-1 m-2.  

http://www.agrifoodmagazine.co.in/


Agriculture & Food: e-Newsletter 
ISSN: 2851-8317  

www.agrifoodmagazine.co.in    

  

7 

Special Issue 01/2020: Food Science and Technology 

Sant’Anna et al. (2016) experimented FO technique to concentrate jaboticaba (Myrciaria jaboticaba) juice, it was 
compared with fresh as well as thermally concentrated juice. 12.9 mg/l of juice was reported to be found into the 
FS side but the salt concentration did not affect the nutritional quality of jaboticaba juice. Thermal concentration 
implied on decrease of anthocyanin and antioxidant activity. On the other hand, total phenolic content did not 
affect in either of the treatments. Thus, results indicate that FO is an interesting alternative to be used as a pre-
treatment for concentration of liquid foods.  
Nayak et al. (2011) attempted the concentration of beetroot juice and pineapple juice and was concentrated in 2 
and 3 cycles (1 cycle = 6 hours of continuous concentration) and TSS was found to be 2.3 to 52 °Brix and 4.4 to 54 
°Brix, respectively.  

 Concentration of pigments:  
The concentration of anthocyanin extract from Garcinia indica Choisy (popularly known as kokum) was explored 
by FO process and compared with thermally concentrated sample. The DS concentration, flowrates of FS and DS, 
and temperature on transmembrane flux during the concentration of anthocyanin extract was studied. In a large-
scale flat membrane module, the anthocyanin extract was concentrated from 49mg/l to 2.69 g/l (54fold increase). 
Pigment was concentrated from initial 2.0 °Brix to 52.0 °Brix (Nayak & Rastogi, 2010). Nayak et al. (2011) used 
beetroot and grape juice for the concentration of betalains and anthocyanin and their content was found to be 
50.9 mg/L to 2.9 g/L and 104.8 to 715.6 mg/L, respectively.  
 
DRAWBACKS AND FUTURE ASPECTS  

The application for the variety of liquid foods has been mentioned but it still faces significant problems such as 
reverse salt diffusion, concentration polarization and membrane fouling for the long operations. These 
challenges may be countered by following considerations such as: suitable DS- its concentration for suitable 
products, and its regeneration; technology with higher suitable flux rate should be standardised; suitable 
manufacturing of membranes for long-term operations or large scale production and efficient membrane 
cleaning procedures; and suitable process lower reverse salt flux.  
 

CONCLUSIONS  
Not only in food processing industries FO has many applications for other industries such as water treatment, 
waste water treatment, water desalination, pharmaceutical industry, pulp & paper production, textile et 
cetera. As per the review study, FO can be portrayed as an efficient concentrating process compared with 
thermal evaporation. It reduces the thermal degradation of heat labile compounds simultaneously achieving 
higher concentration of liquid foods. Reduced fouling comparative to other membrane concentration 
techniques.  
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Dietary approaches to polycystic ovary syndrome (PCOD) 
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Vani Shandilya: Clinical Dietician, Delhi, M.Sc. Food Dietetics and Food Service Management, (Study Centre- 
Institute of Home Economics, Delhi University), IGNOU, Maidan Garhi, New Delhi-110068, India. 
 
INTRODUCTION 
PCOD (Polycystic Ovary Syndrome) is also known as Stein- Leventhal Syndrome. It’s an endocrine disorder in which 
ovaries develop small cysts. These cysts are filled with fluid and contain immature eggs. Balaji et al. (2014) stated that 
genetic and environment factors may contribute to this disorder. Wardhan (2016) highlighted there is no cure for this 
disease but healthy food and exercise can control the disease. (p.32-33). Improper dietary habits are observed among 
the women with PCOD which is linked to the intake of low nutritional value and high energy content food products 
like processed foods such as noodles, chips, alcohol.  
Women eating habits can be traced from the habits taken from their socio-economic status. In a study conducted it 
was seen that 70% of the subjects are seen with high WHR (waist to hip ratio), 80% are obese or overweight, 60% 
abuse alcohol and cigarettes. Fertility can be improved by lowering the consumption of trans-fats. MUFA’s like olive 
oil, canola, more of dietary fibre like roughage, chia seeds, good quality protein (majorly plant proteins) must be 
included in the diet. Pollutants such as tobacco smoke, lead, pesticides, and mercury are harmful to the PCOD 
suffering women thereby aggravating disturbances in their hormones like progesterone, oestrogen and excess of 
testosterone leading to menstrual irregularities. Madnani, Khan, Chauhan and Parmar (2013) said that the following 
signs and symptoms are common for women of reproductive age with PCOS: amenorrhea, acne, irregular menses, 
hirsutism. Other symptoms are- metabolic syndrome, obesity, insulin resistance, Type 2 diabetes, dyslipidemia, 
hypertension, non-alcoholic liver disease, and obstructive sleep apnea. There are various ways to treat PCOS. (p.310). 
Losing weight helps to lower down the diabetes, high blood pressure, and high cholesterol. A weight loss of 5% of 
total body weight helps to lose weight and puts a positive impact curing PCOD.  
 
Complications of PCOD with other diseases: 
A. Insulin resistance (IR): IR is seen in PCOD subjects, leading to long-term complications of PCOD. 35%-50% of women 
with PCOS develops insulin resistance and/or type 2 diabetes. Sometimes Vitamin D deficiency also rises the chances 
of IR. 
B. Obesity: It is one of the important clinical features. There is abnormal fat distribution. Sometimes insulin produced 
is not used by the cells or insulin is not produced in required amounts due to which woman tends to gain weight. 
C. Cardiovascular Diseases: The risk of heart attack is 4 to 7 times higher in women with PCOD than women of the 
same age without PCOD. Hyperinsulinemia is interlinked with cardiovascular risk factors in PCOD subjects.  
D. Hypertension: Potential Causes of Hypertension in PCOD subjects are- 
⦁    Hyperandrogenism 
⦁    Insulin resistance 
⦁    Obesity 
 
Etiological factors leading to PCOD: 
⦁ Genetic: Balaji et al. (2014) said that the attributed hereditary factors include early age of sexual maturation, 
premature fetal development, and family history of PCOS among first-degree relatives. 
⦁ Environmental Factors: The environmental components in the pathogenesis of PCOS include dietary factors and lack 
of exercise. Over-consumption of calorie-rich diets leads to obesity which accelerates the development of PCOD. The 
environmental toxins have a significant impact on human health and reproduction. Bisphenol A (BPA) is seen as a 
potential toxin interfering with the reproductive health of the PCOD subjects. 
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Diagnosis of PCOD 
The widely accepted diagnosis of PCOD was based upon the diagnostic criteria recommended in 1990 which classified 
PCOD as a disorder characterized by chronic hyperandrogenism and chronic anovulation in the absence of other 
specific causes of these problems. 
Rotterdam (2003) includes the following criteria and two of three criteria needed for diagnosis: 
⦁    Chronic anovulation 
⦁    Chronic hyperandrogenism 
⦁    Cysts appearing in ovaries on ultrasound (National Institutes of Health, 2012) 
 
The role of diet in PCOD highlighting Advanced Glycated End products (AGEs) 
PCOD is a lifestyle disease. It develops not only because of IR or excess calorie intake but sometimes also with the 
ingestion of specific nutrients. Advanced Glycated End products (AGEs) is one of them. AGEs are reactive derivatives 
of non-enzymatic glucose–protein reactions either produced endogenously or ingested from dietary sources. 
Cooking/processing at high temperatures such as broiling, grilling, frying, and roasting are the major sources through 
which they get an entry in our bodies. AGE’s promote oxidative stress and insulin resistance. It shows a steep increase 
in androgen levels leading to disturbed reproductive health and hence occurrence of PCOD. 
 

 
Source: Health Total 

CONCLUSION 
Polycystic ovary disease is a lifestyle induced disease which can be curbed by various dietary approaches and not 
solely by the medications.  
Points to be kept in mind while curing PCOD are- 
⦁ Health education should be included in the curriculum which will provide an awareness towards the disorder, 
lifestyle modification and dietary habits.  
⦁ Early detection of obesity and overweight cases. 
⦁ Dietary modification includes more of fruits and vegetables in your diet and avoid dairy-based products. 
⦁ Include lean meat like fish and avoid red meat like mutton. 
⦁ Limit sugary foods, alcohol and preserved beverages.  
⦁ Avoid saturated or hydrogenated fats like lamb, pork, cheese etc. Certain baked goods also have saturated fat in 
them, so, be sure to always check the label. 
⦁ Have fibre rich diet. 
⦁ Pick foods with low glycemic index such as made from whole wheat, and whole grain like brown rice. 
⦁ A total of 60 min of physical activity in any form is recommended every day helping to adapt a healthy lifestyle. 
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Background 
Since, primeval eras people have modified the food to widen its durability or enhance its taste. Before 300,000 
years, early man had yoked fire to cook and invented a method to preserve foods like meat, vegetables, etc., and 
afterwards discovered salt which would be made a preservative for meat without cooking. Likewise, the food 
supply and food processing sector have significantly upgraded over the centuries. Before 1960, maximum food 
products being vended were fundamental ingredients. So, there was minute need for labelling and scandals. But, 
during 1960, the quantity of processed foods in market started to increase and producers habitually accomplished 
deceptive claims about their products from then to present. Even though various regulations have come into 
existence to eradicate the food fraud and misleading in world food industry, it was in vain as almost everything 
could be adulterated and mis leaded in some way. Because of globalization, food travels far afield from the 
manufacturer to reach consumer. Inevitably the food crises were also augmented. Besides, the food industry has 
hastily developing as a customer driving industry with elevating customer demands for safe food. Under these 
situations, it has become mandatory to launch a robust traceability technique to diminish the manufacturing and 
supply adulterated and hazardous food and this system has been concentrated by different countries throughout 
the world. 
 
Traceability has become significant to food sector. Traceability comprises the capability to recognize any definite 
stage of food chain and permits initial cautionary for quality complications and hazards besides well-organized 
product recollection when necessary. A chief characteristic of any traceable supply chain is the facility to trace 
back the history and reliably track the location in the complete supply chain. Presently, networks and services of 
all over the world are being ascended to establish end-to-end traceability in food supply chains. To execute 
traceable food supply chains, scientific novelties are required for product recognition and detection, method and 
characterization, information capture, analysis, storage and transmission as well as overall system integration. 
Traceability in food chain is challenging subject. Food supply chain information systems to empower traceability 
and transparency have numerous classes of users each demanding diverse traceability analyses. For end users 
traceability informs the safety needs in terms of health and well being and expectations in terms of information 
like financial reasons, expiration date, product composition, geographical origin, medical grounds, and allergic 
risks and hazards. For supply chain partners ranging from farmer to producer, it provides information of better risk 
management, crisis management, and their limits of liability. Traceability provide data of means of risk prevention 
and means of localization and expertise in case of food crises. 

 
Figure 1: Tracking and Tracing of Food Supply Chain 
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The three technologies involved in advancement of traceability systems are Automatic Identification and Data 
Capture (ADIC) technology, Business intelligence on traceability and Connective technology. ADIC comprises the 
procedures that involuntarily recognizing objects and gathering data straight into computers and it contains 
barcodes and radio frequency identification (RFID), biometrics, magnetic stripes, optical character recognition 
(OCR). RFID is wireless technology that utilise electromagnetic fields to transmit data and find data on tags 
enclosed to objects. 
One of the key challenges in food chain are tremendously more quantity of products that pass across them. Thus, 
transparency systems must be scalable, i.e., extendable in amounts, kind of food products and information 
provided. The extensive range of information should be organized into classes like laws and regulations and 
interests for consumers, supply chain partners and authorities. At the present time, end-to-end transparency or 
traceability of fresh foods hardly happen or based on very basic technologies. 
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INTRODUCTION 
Food plays an important role in our day-to-day life. It not only gives us energy but is also associated with our 
mental well-being. Nutritious food is utilized by our body to grow, repair and function properly. Besides that, our 
brain also needs nutritious food for better functioning. In fact, our brain requires around 20% of the total daily 
energy requirements. From vitamins and minerals to healthy fats and fibre, all nutrients play a crucial role in 
maintaining brain health. Over the past centuries, the world has progressed and modernised. However, this has 
come at a price, a negative impact on the general mental health. This has led to mood swings, irritability, difficulty 
in concentration and many other issues. Our diet has a major impact on these symptoms. Healthy pattern of 
eating is associated with better stress management, improved sleep quality, increased concentration, and better 
mental well-being in general. Food choices affect our physical and mental state as we are more likely to follow a 
healthy diet pattern when we are in a good headspace. Dietary changes can bring about changes in our brain 
structure, which can then alter our behaviour and affect our minds too. By incorporating foods shown to bring 
about positive changes in brain, we can enhance our well-being. Nowadays social media is constantly bombarding 
us with the latest diet patterns which will get our bodies and mind in the ‘perfect’ shape. Here, we will relate the 
effect of diet on our mental health with proper examples of good mood foods.  
 
What is good mood food? 
Foods that can improve our mood by boosting serotonin production in the brain, releasing energy and making us 
alert and motivated are called good mood foods.  A diet high in these foods can make a huge difference on how 
we feel physically, mentally and emotionally. Mood is an emotional state which could be defined as one’s mental 
status of thinking and behaviour in a normal healthy individual. Besides external factors, food that we consume 
have a major impact on our state of mind. It is often said that the primary human endeavour is to fulfil his or her 
culinary desires. This could be the probable reason which has led to the discovery of a plethora of food varieties 
that we consume today. We often face situations where food impact our mental state; for e.g., after consuming 
our favourite food, our ‘mood’ is uplifted while the exact opposite happens when we consume certain other 
foods. This is actually the result of nerve reactions elicited by the food compounds and the release of certain 
chemicals that stimulate the nerve reactions.  
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There are various bioactive factors and nutrients which are found to have important effects in influencing 
cognitive functioning and mood of an individual.   
 
Bioactive factors 
Neurotransmitters: These are basic substances required for chemical communication of nerve impulse/nerve 
signals and messages throughout the brain and within the nervous system. The deficiency in these 
neurotransmitters can lead to conditions such as depression, anger, anxiety, sleeplessness and other serious 
conditions (Fleming, 2007).  
 
Various transmitters and neurotransmitters that help in proper functioning of brain and directly correlated with 
mood have been summarized as follows: 

Neurotransmitters Functions 

Serotonin 
 

Serotonin is a natural tranquiliser and is well known contributor to feeling of well-being; 
also known as ‘Happiness hormone’ (Young, 2007). 

Theanine 
 

Theanine relaxes the brain, thereby reducing stress and anxiety with granulizing effects. 
It also helps in relaxation by stimulating the body to produce other calming amino acids 
such as dopamine and tryptophan (Chaudhary, 2010). 

Tryptophan 
 

Tryptophan is administered as a supplement or is derived from meals (Wurtman et al., 
1983). 

Dopamine 
 

Dopamine is one of the most intensively studied neurotransmitters in the brain due to its 
involvement in several mental and neurological disorders. Low dopamine in body leads 
to irritability, anxiety, depression and a craving for a variety of different substances and 
those can lead to addiction (Borawska, 2006). 

Phenylalanine and 
tyrosine 
 

L-phenylalanine, an essential amino acid, is the direct precursor of tyrosine, but both are 
contributed to the body through a normal diet. Tyrosine forms dihydroxyphenylalanine 
(DOPA), which is then converted to dopamine, and this, in turn, forms norepinephrine 
and then epinephrine (Parker and Brotchie, 2011). 

Exorphins 
 

Exorphins (exo ═ exogenous or from outside, orphin ═ morphine, an opium), the 
opposite of endorphins. It is a natural anti-depressant (Chaudhry, 2010). 

Gamma amino 
butyric acid (GABA) 
 

It is a major neurotransmitter widely distributed throughout the central nervous system 
(CNS).  Natural GABA is produced via a fermentation process that utilizes Lactobacillus 
hilgardii– the bacteria used to ferment vegetables in the preparation of kimchi, a 
traditional Korean dish (Anon, 2007). 

Energy  

Emotion 

Cravings 

Food  

Bad mood food 
Good mood food 

Depressed and angry Happy and alert 
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Nutrient factors 
Nutrients are compounds in foods which are essential for the proper functioning and maintenance of health. 
Foods rich in vitamins and minerals such as kale, collard green, broccoli, spinach, asparagus, yoghurt, mozzarella 
cheese, avocado, cashew nuts, etc. can be consumed as good mood foods. The nutrients that should be 
considered under good mood food are: 
 
Vitamin B complex: B1, B2, B6, B12  
 
Minerals: Selenium, magnesium, calcium 
 
Chemical compounds: Phosphatidylserine (PS), Acetylcholine, Ginseng, Cholecystokinin, Seadenysyls methionine 
(SAMe), Acetyl L-carnitine, Choline etc.  
 
Other factors 
Activities such as exercise, long walks, basking in natural sunlight which produces vitamin D in the body, laughing, 
getting enough sleep etc. have been found to be effective in uplifting an individual’s mood (Borawska, 2006). 
 
Example of Good mood food (source: Trivedi et al., 2015) 

Foods Effect on body and mental function 

Chocolate 
 

 Associated with enjoyment and pleasure.  

 Interact with a number of neuro transmitter systems (including 
dopamine, serotonin and endorphins) that contribute to appetite, 
reward and mood regulation.  

 Also contains amino acid GABA that is said to reduce anxiety. 

Milk 
 

 Contains opioid peptides (antihypertensive and antidepressant 
activities) 

 Also contains DHA, α-Lactalbumin and phospholipids, which affect 
mood and reduce stress 

Coffee  It has psychoactive responses (alertness, mood change etc.).  

Banana 
 

 It is considered as good mood super food.  

 It offers serious mood lifting power, with a combination of vitamins 
B6, A and C, fibre, tryptophan, potassium, phosphorus, iron, 
carbohydrate and protein. 

Walnuts 
 

 It contains combination of omega 3 fatty acids and uridine which have 
natural antidepressant effect in human. 

 Also contain some other compounds like vitamin B6, tryptophan, 
protein, and folic acid which contribute to a good mood. 

Tea  
 

 Green tea contains L-theanine.  

 It stimulates the alpha brain waves which decreases the beta brain 
waves associated with tension. 

Eggs  It is full of high-quality protein and omega 3 fatty acids. 

 Excellent source of vitamin B12 and a good source of vitamin B2, B5 
and Vitamin D. 

Ice cream  
 

 It produces the most soothing effect.  

 Ice creams are rich in protein increase the odds of boosting tyrosine 
levels in brain. 

Blueberries 
 

 Blueberries are full of antioxidants and anthocyanins. These nutrients 
are said to be great stress busters. The antioxidants fight the free 
radicals which adversely affect the memory 

http://www.agrifoodmagazine.co.in/


Agriculture & Food: e-Newsletter 
ISSN: 2851-8317  

www.agrifoodmagazine.co.in    

  

17 

Special Issue 01/2020: Food Science and Technology 

Broccoli  
 

 Broccoli has stress relieving vitamin B6, folic acid which is important in 
fighting depression  

Flaxseeds  
 

 Rich in alpha linolenic acid (ALA), and omega 3 fatty acid which are 
good brain foods.  

Seeds (Sunflower, pumpkin, 
sesame, peanuts, almonds, 
cashews)  

 Boost serotonin production. 

Baked sweet potatoes, 
mushrooms, corn, spinach and 
soy products 

 Stabilise serotonin levels. 

Poultry  Contain tryptophan, which boosts serotonin production in the brain 

 
Summary  
Food plays a crucial role in deciding an individual’s health. A balanced and wholesome diet can not only boost an 
individual’s health but also prevent mood swings, depression and anxiety. Processed food containing high amount 
of unhealthy fats, salts and sugars leads to poor mental health and exacerbate symptoms of depression and 
anxiety. Good mood foods can alter human behaviour positively by increasing serotonin production and affect 
various neurotransmitters which subsequently lowers the stress level. Thus, good mood foods, in particular, can 
undoubtedly contribute to the mental well-being of an individual. 
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Probiotics also named good bacteria or beneficial bacteria can be defined as live bacteria that are intended to 
provide health benefits when consumed, either by improving or restoring gut micro flora. To attain the benefits of 
probiotcs, the viability of the same is expected all along the gut without any interruption. This is the most 
concentrated problem where the complete travelling of these probiotics along the human gastro-intestinal tract is 
difficult. In the present world, many probiotic based products are being developed. But studies suggest that the 
probiotics in these products are of poor survival.  Therefore, preparing these probiotics to fight all the adverse 
environmental conditions is important and gaining the most interest. The loss of viability can be reduced by 
formulating probiotic bacterial cells into micro capsules by which, the death of the bacterial cells can be reduced 
and the release of the cells can be controlled. This technology of microencapsulation took its origin from the 
concept of immobilized cell culture.  Methods for encapsulation of these probiotic cells have been developing and 
include extrusion, emulsion and phase separation and spray drying. The equipment available for formulating these 
microcapsules is not so efficient to promote identical and precise particles of these capsules in large quantities for 
industrial applications. Therefore, it is equally important to develop the efficacy to these manufacturing machines.  
Examples of food vehicles acting as carrier for these microcapsules are ice cream, cheese and yogurt. Many other 
foods are also being developed to carry the capsules. 
 
INTRODUCTION 
Probiotics, as described by Food and Agriculture Association of the United Nations and World Health Organization, 
are the live microorganisms which when administered in adequate amounts confer a health benefit on the host. 
Many reports show the therapeutic role of probiotics in the form of lowering cholesterol, boosting immunity, 
improving lactose tolerance and preventing some types of cancers( reduce the activity of free radicals) and 
urinogenital problems. They also restore gut microflora and aid in easy digestion.  Probiotics that are consumed 
for health benefits need some characteristics to possess. It must be safe to consume and should be able to easily 
pass through the total digestive journey. In the way, it resists the entire acidic environment like gastric juices and 
also bile salts. The probiotics that is taken should adhere to the epithelial cells of the intestine to show its effects. 
When consumed, it should be able to resist the antioxidants and antimicrobial substances. The consumed ones 
should also compete withy other pathogens from adhering the epithelial cells. To attain the benefits of probiotcs, 
all these activities are expected to happen without any interruption. 
Here arises the problem where it states that complete travelling of these probiotics along the human gastro-
intestinal tract is  difficult.    
Viability of probiotic bacteria during the time of consumption is an important considerable factor as the probiotics 
may undergo many different conditions during processing and storage and then they have to survive many bodily 
conditions like high acidic environment of stomach, bile salts of small intestine and enzymes. Many analyzed 
reports suggest the poor viability of the bacteria in the processed products along with powder and tablet forms. 
There may be number of factors effecting the survival of these bacteria like pH, storage temperatures, and post 
fermentation in the case of fermented products, oxygen toxicity, and stability in the modified forms. Oxygen plays 
the major role in the survival of probiotic bacteria. Therefore providing a physical barrier to the probiotic cells has 
developed much interest these days. The probiotic bacterial cells are entrapped and immobilized earlier in 
polymer matrices for use in biological industries. This facilitated the cells to move away from their metabolites. 
This in turn gave rise to encapsulation of cells. If encapsulated, the bacterial cells enhance their stability and 
viability during different stages like processing, storage and handling.  
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I. Micro encapsulation: 
Encapsulation is a process of covering an inner matrix with a continuous phase that acts as a wall to the inner 
material which behaves as the core. Immobilization of a material is trapping or enclosing it in a matrix. A part of it 
can be exposed at the surface to the atmosphere but this doesn’t hold true in case of encapsulation. While 
growing, bacterial cells produce exo-polysachharides, which enables natural encapsulation of the cells. These 
secretions act as protective barrier limiting the permeability through the capsule when cells get encapsulated in 
them. But the bacterial cells do not produce sufficient amount of exo-polysachharides to get themselves 
completely encapsulated. Micro encapsulation is the process of separating the inner matrix or core material from 
the external environment. It acquires many advantages over entrapment or immobilization. The wall of the 
microcapsule acts as barrier and protects it and allows it to release at controlled rates under specific conditions. 
The encapsulated inner matrix inside the capsule gets released by several mechanisms like mechanical rupture of 
cell wall, dissolution of wall, diffusion through the wall and melting of the wall. 
  
II. Methods of Micro-encapsulation:   
Encapsulation of probiotics comes under three main categories namely extrusion, emulsion and spray drying, 
emulsion and extrusion seeking more interest for research. Ideal thought of storing encapsulated probiotics can 
take the shape of dry powder (with long shelf life and ease of storage ) or the wet gel ( with greater stability). Few 
methods of microencapsulation are emulsion, extrusion, spray drying, matrix encapsulation, coacervation and 
adhesion to starch granules.  
a) Emulsion: 
This process involves the addition of small amount of suspension along with the microbial cells and the polymer 
(discontinuous phase) in a large amount of vegetable oils like soya, corn, sunflower oil. This is then homogenized 
to from a water-in-oil type emulsion with the help of an emulsifier. If double emulsion is used, the microparticles 
can be solubilized in aqueous phase, as beverages. Once the emulsion is formed, the soluble matrix must be made 
insoluble in order to produce small gelled particles in the oil phase. This can further be separated by filtration. Few 
studies suggest that combined processes like emulsification and atomization for encapsulation of strains can give 
hopeful results.  
b) Extrusion: 
This is the most popular technique for microencapsulation owing to its features like low cost, easy operation and 
no usage of high temperatures. In this method, anionic polysaccharides are subjected to gelation along with 
calcium or any other multivalent ions, which make microorganisms immobile. This gel integrates in basic medium, 
whereas exhibits its stability in acidic medium.  The polymers mostly used for this purpose are alginates, whey 
protein and k-carrageenan. The capsules undergoing this process are termed as beads and can vary in sizes 
ranging from micrometers to millimeters. Usually, the smaller is the size of the capsule, the easier is its passage 
and dispersion in food. Moreover, larger sized beads are not readily accepted by most food products. Depending 
on the making machine, the size and shape of the beads greatly vary. In this process, there are few drawbacks as 
well like low productivity and instability of capsules in media containing phosphate and citrate.  
c) Spray drying: 
Atomization and spray drying technique is the most used encapsulation method for food products which involves 
a series of steps like emulsion formation, suspension that holds active ingredients and encapsulating agent and 
finally spraying in the hot air circulation. Through spray drying, the produced micro particles are basically matrix 
type, being the active ingredient suspended in the dry matrix of the agent. Few researches suggested that the 
addition of few thermo-protectants before drying can improve the resistance during process and stability during 
storage.  
d) Matrix encapsulation: 
According to the recent researches, few encapsulation techniques can be considered matrix encapsulation as a 
number of particles are present at the surface than acting as the core for the capsule. Encapsulation of probiotics 
in lipid micro particles has been a growing interest depending on the fact that lipid materials can easily be digested 
by lipases in the intestine and aiding in the release of the bacteria at the site of action. But the use of lipid capsules 
in water-based foods needs an additional emulsion step to avoid phase separation. Therefore, this process is more 
likely to be used in solid foods than in liquid foods.  
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e) Coacervation:  
Generally, there are two coacervation methods namely simple and complex. Simple methods use some non-
electrolyte solvents to evaporate the solvent surrounding the molecules of a colloid. The non-electrolyte solvents 
used like salts and alcohols must be in such a way that colloid is insoluble in it. Combination of two oppositely 
charged hydrocolloid solutions which results in interaction and precipitation of complex polymers can be termed 
as complex coacervation.  
f) Adhesion to starch granules: 
Bacterial cells have the tendency to adhere to starch granules and this property is being used in the application of 
encapsulation in oats, wheat starch, cassava and potato. Thus, starch granules can be used as carrier for probiotics 
and can be used as functional foods. For this purpose of encapsulation of probiotics, starch granules are 
inoculated with a bacterial culture and fermented. This then is covered with amylase and dehydrated. Resistant 
starch can be best example for this application. This may show effect on food texture which makes it a drawback 
for the process.  
 
III. Conclusion: 
Encapsulation of probiotics has been considered imporatnt for its promising benefits. Microencapsulation of 
probiotic bacterial cells giving them a gastro intestinal coating is not only a policy to enhance the survival of 
strains, but also to improve their shelf life stability. If the probiotic bacterial strains are registered into capsule 
forms, their survival in gastric juice is almost successful since the coating doesn’t degrade in the acidic 
environment. It however starts disintegrating in the alkaline medium that is, gut. There are diverse materials and 
techniques being developed for the encapsulation of probiotics these days. Therefore, encapsulation can be an 
excellent tool for carrying probiotics making them survive well in the gastrointestinal tract and aid in gaining their 
complete benefits. Pure stability during processing still remains a challenge for the probiotic bacterial cells. 
Therefore, by resolving all these problems, the advantages of probiotcs can be acquired to a greater extent.  
 
REFERENCES 
[1]. R.Fuller, Probiotics-The scientific basis 
[2]. Nancy Toedter Williams, Probiotics, AJHP, https://doi.org/10.2146/ajhp090168 
[3]. C.S. Favaro-Trindade, R.J.B. Helnemann and D.L. Pedroso, Developments in probiotic encapsulation, 

doi:10.1079/PAVSNNR20116004, http://www.cabi.org/cabreviews 
[4]. Michael T. Cook, George Tzortzis, Dimitris Charalampopoulos, Vitally V. Khutoryanskiy, Microencapsulation of 

Probiotics for Gastrointestinal Delivery 
[5]. Mario Del Paino, Stefania Carmagnola, Marco Ballare, Massimo Sartori, Marco Orsello, Marco Balzarini, 

Michela Pagliarulo, Roberto Tari, Andrea Anderloni, Gain Paolo Strozzi, Luca Mogna, Filomena Sforza& Lucio 
Capurso (2011) Is microencapsulation the future of probiotic preparations? The increased efficacy of gastro-
protected probiotics, Gut Microbes,2:2,120-123, DOI:10.4161/gmic.2.2.15784,  

[6]. Verica Manojlovic, Viktor A. Nedovic, Kasipathy Kailasapthy, Nicolaas Jan Zuidam, Encapsulation of Probiotics 
for use in Food Products 

[7]. Champagne, C. P., Kailasapathy, K., & Garti, N. (2008). Encapsulation of probiotics. In Delivary and Controlled 
Release of Bioactives in Foods and Nutraceuticals. Retrieved fromhttp://ezproxy.uws.edu/login? 
http://www.knovel.com/knovel2/Toc.jsp?BookID=2140 

[8]. Aaron C. Anselmo, Kelvin J. McHugh, Jamie Webster, Robert Langer, Ana Jaklenec, Layer-by-Layer 
Encapsulation of Probiotics for Delivery to the Microbiome  https://doi.org/10.1002/adma.201603270 

[9]. N.J.Zuidam, Viktor Nedovic, Encapsulation Technologies for Active Food Ingredients and Food Processing, 
https://doi.org/10.1007/978-1-4419-1008-0

http://www.agrifoodmagazine.co.in/
https://doi.org/10.2146/ajhp090168
http://www.cabi.org/cabreviews
http://ezproxy.uws.edu/login
http://www.knovel.com/knovel2/Toc.jsp?BookID=2140
https://doi.org/10.1002/adma.201603270
https://doi.org/10.1007/978-1-4419-1008-0


Agriculture & Food: e-Newsletter 
ISSN: 2851-8317  

www.agrifoodmagazine.co.in    

  

21 

Special Issue 01/2020: Food Science and Technology 

EDIBLE BIOFILM BOTTLE – An innovative way to reduce the plastic 
Article id:  SPL00007 
Renuka Paidimarri1 Scholar (B.tech Food Technology) Vignan’s foundation for science technology and research, 
Guntur, Andhra Pradesh (India)  
 
INTRODUCTION: 
Plastics are substances which allow contamination of food easily and also destroy the environment. Every day 
countless products are releasing into the market on plastic like from bottles to auto bumpers and homework 
folders to flowerpots etc.  Plastic materials stuck in the gutter. In 2012, plastic was world widely produced in 288 
million metric tons. Since then, that amount has only grown. In the whole, 80% of the plastic had been using on 
land so, how did it get into the sea? On stormy day, some plastic materials get into streams and rivers like Grocery 
bags hang in branches of the plant, Food wrappers scrolling on the ground. These waterways then carried much of 
the trash downstream to the sea. The other 20 percent of plastic enter into the ocean water directly. This debris 
includes fishing lines, nets and other items lost at sea, dumped overboard or abandoned when they become 
damaged or are no longer needed. These are the only hint for the growing problem of plastic pollution. According 
to world data bases more than 5 Trillion Plastic Pieces Weighing over 250,000 Tons Afloat at Sea [1, 2]. 
 

 
Source: Mewburn ellis, Consumable consumables: the edible water bottle 

To eradicate the problems from plastic, several researches are going on to discover the substance like flexible, 
eco-friendly, increases shelf life, less contamination, cost affordable, easy to manufacture, more useful, high water 
resistance, high nutritional values, less moisture content, renewable and mainly biodegradable so, that’s why 
these biofilms are had been discovering [3, 4]. 
 
Biofilms are defined as flexible films prepared from biological materials such as proteins and polysaccharides that 
act as barriers to outside elements. These materials have potential application in biological, pharmaceutical and 
food area. Their use depends on various parameters such as mechanical properties (strength), high boiling point, 
barrier properties (ability to hold water). Biofilms are formed from natural polymers, of animal or vegetable origin, 
such as polysaccharides, lipids and proteins. These materials, when released into the environment, are converted 
into simple compounds that do not harm the biosystem. Biopolymers consist of useful alternatives to develop [5]. 
 
SOURCES AND ITS ROLE 
Major components are Carbohydrates (starch), protein (soy, milk), film forming or thickening agents (sodium 
alginate), emulsifiers and stabilizers, acetic or citric acid. 

Carbohydrate (starch) is one of the major sources in the development of bio plastic. Many previous 
studies have been conducted by using starch as a natural biopolymer. Starch consists of a long chain of two 
glucose units joined together, namely branched polymerized amylopectin and amylose, which gives its granular 
structure. Due to its large availability, low cost, renewability and biodegradability, starches are commonly used in 
the production of bioplastics. Starch can behave like a thermoplastic plasticizer [6]. 

Lentils, Peas, banana peels raw or ripened banana, chickpeas, pinto beans, pearl barley, black beans, 
tapioca, potato, cassava, colacassia, wheat and rice are the main sources of starch. One of the most common 
waste forms of starch is the banana peels. The waste management problem is also faced due to the disposal of 
tones of banana peels in some parts of the globe, especially in developing countries. Banana peels consists high 
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sources of starch, which is about 18.5%. The main use for pectin (vegetable agglutinate) is as a gelling agent, 
thickening agent and stabilizer in food. The classical application is giving the jelly-like consistency to jams, jellies or 
marmalades, which would otherwise be sweet juice [7, 8]. 
 
PROCESS: 
 

                              
                                           

                                       
  

                 
 

                
 

                              
 

                                               
 

Extraction of starch 

(Peeling, cutting, grinding, 

filtering, drying the 

sedimented) 

Extraction of pectin 

(Peeling, cutting, grinding, 

filtering, drying the 

sedimented) 

Starch and pectin were extracted 

(Peeling, cutting, grinding, filtering, drying the 

sedimented) 

3 grams of starch was taken and mixed with the 750µl of acetic acid in 50 

ml of distilled water and heated at 80◦C for 30 minutes.  

 

After cooling 1.5 grams of pectin were added to form film forming 

solution and 1 ml of glycerol was added as plasticizer into the solution. 

 

The Mixture was heated at 80◦C again to avoid coagulation 

and air bubbles inside the solution 

 

Use the mold to get bottle shape for film 

forming solution 
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Source: Vijayababu et al., Patulin interference with ATP binding cassette transferring auto inducer −2 in Salmonella 
typhi and biofilm inhibition via quorum sensing, Informatics in Medicine Unlocked, Volume 11, 2018, Pages 9-14 
 
CONCLUSION 
The development of edible biofilm based bottle which is synthesized by using natural sources contain 
carbohydrate, protein and etc., may be possess high boiling point, mechanical properties, water holding capacity, 
biodegradable. Consumption of pectin has been shown to reduce blood cholesterol levels. In the large intestine 
and colon, microorganisms degrade pectin and liberate short-chain fatty acids that have positive influence on 
health. Insertion or addition of acids results in the increasing the shelf life of the food product and also can 
perform antagonistic properties against microorganism and bacteria. 
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Antioxidants in our day to day diet 
Article id:  SPL00008 
Parwez Anjum Shaik: Vignan's Foundation for Science, Technology & Research (Deemed to be University) 
 
INTRODUCTION 
An anti-oxidant is a substance added to fats and fat-containing substances to retard oxidation and thereby prolong 
their wholesomeness, palatability, and, sometimes, keeping time. The source of antioxidants can be natural or 
artificial. An anti-oxidant should not contribute an objectionable odour, flavor, or color, to the fat or to the food in 
which it is present. It should be effective in low concentrations, and be fat soluble. Also, it should not have a harmful 
physiological effect. The term antioxidant originally was used to refer specially to a chemical that prevents the 
consumption of oxygen. 

Some anti-oxidants used in foods are butylated hydroxy anisole (BHA), butylated hydroxytoluene (BHT), propyl 
gallate (PG), and teriarybutyl hydroquinone (TBHQ), which are all phenolic substances.  
Oxidation decreases consumer acceptability of food by changing its organoleptic properties, destroying essential 
nutrients and producing toxic compounds. Antioxidants delay oxidation of lipids in foods as well in human systems. 
Studies reveal that synthetic antioxidants may trigger diseases in human when consumed over a certain 
concentration. The toxicological effects of synthetic food antioxidants have been the focus of controversy in recent 
years. There is scope to use natural antioxidants, present in many components of food and plant sources, as a 
preservative. 

Antioxidants have been widespread in the food industry for decades; and are in use in preventing lipids from 
oxidative degradation. Free radical reactions play an important role in oxidative degradation of lipids by the 
production of peroxides and their derivatives, which produce flavors in foods Antioxidants, protect cells against the 
effects of harmful free radicals.  Many studies have revealed that antioxidants may play an important role in 
preventing diseases caused by free radicals.  
 
Why do we need Antioxidants? 
Antioxidants play a major part in ensuring that our foodstuffs keep their taste and color and remain edible over a 
longer period. Their use is particularly important for avoiding oxidation of fats and fat-containing products. When 
antioxidants are thoroughly mixed with fat or oil, the onset of the final stages of autoxidation when rancidity -
development of unpleasant off-flavors and odors- becomes evident, is delayed. Another important reason is that 
certain vitamins and various amino acids can easily be destroyed by exposure to air, and antioxidants serve to protect 
them. They also help to slow down the discoloration of fruit and vegetables. 
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Fig 1: Influence of Antioxidants on human health (Source: Nuria Mut-Salud et al. 2012) 

 
Here are some common antioxidants and their food sources: 
Vitamin C is found in guava, peppers (red, yellow, green), kiwifruit, strawberries, citrus fruits, papaya, Brussels 
sprouts, broccoli, leafy vegetables, tomatoes and potatoes. 
Vitamin E is found in almonds, sunflower seeds, vegetable oils, leafy vegetables, peanuts and peanut butter, sweet 
potato and avocado. 
Selenium is a mineral found in Brazil nuts, fish, shellfish, meat, poultry, grain products, wheat germ, wheat bran, 
beans, oat bran and eggs. 
Carotenoids include beta carotene, lutein and lycopene. Carotenoids usually have a yellow, orange or red color. They 
are found in kale, tomatoes and tomato products, spinach, sweet potato, carrot, leafy vegetables, pumpkin, squash, 
guava, watermelon, grapefruit, apricots, broccoli and cantaloupe. Some carotenoids, such as beta carotene, are 
changed to vitamin A in the body. These are best absorbed when eaten with a small amount of fat. 
Flavonoids include anthocyanidins, flavanols and isoflavones, which are often yellow or blue in color. They are found 
in berries (especially dark colored berries), cherries, red grapes, onions, apples, cocoa, tea (especially green tea), citrus 
fruit, legumes, celery, chocolate, olives, soybeans, soy products and whole grain whole wheat. 
Some other antioxidants and their food sources include: 
Co-enzyme Q10: meat, poultry, fish, olive and canola oils, nuts and seeds 
Glutathione: spinach, avocados, asparagus, okra 
Curcumin: turmeric 
Betalain: beets 
Lipoic acid: spinach, broccoli, tomatoes, peas, Brussels sprouts 
Resveratrol: grapes, blueberries, peanuts. 
 
Cautions to use 
Antioxidant supplements, especially in high doses, have not been shown to prevent chronic disease and may be 
harmful to your health. Speak with a registered dietitian or your health care provider before taking antioxidant 
supplements. Depending on your overall health, diet, and any medications or supplements you already take, an 
antioxidant supplement may do more harm than good. 
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CONCLUSION 
Antioxidants prevent free radical induced tissue damage by preventing the formation of radicals, scavenging them, or 

by promoting their decomposition. Synthetic antioxidants are recently reported to be dangerous to human health. 

The traditional Indian diet, spices, and medicinal plants are rich sources of natural antioxidants; higher intake of foods 

with functional attributes including high level of antioxidants in antioxidants in functional foods is one strategy that is 

gaining importance. 
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MICROBES: Pathway for food security & sustainable development 
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Image credit: Macro vector 

 
Microbes exists everywhere in our ecosystem and are abundant. Microbes have been indispensible part of 
biogeochemical cycles which are critical for our sustenance. A majority of these microbes are beneficial to plants, 
animals and humans while some are harmful as well. “Microbes generate more than half of the oxygen we breathe”. 
Life without the presence of higher organisms is possible, but life without microbes is difficult to imagine.  

Reflections from stat estimates that by 2050 we will have a global population of 9 billion to feed. Moreover, it will be 
the farmers who will have most of the burden of this monumental task placed upon them. It highlights one of the 
most dominant question of our time: How will we feed our rapidly ever-expanding global population, while not 
hampering or contributing to climate change in the process? 

A promising opportunity underlies in terms of potential of microbes which still in its nascent phase has plenty to offer. 
Microbes are present in our soil, leaves and roots of plants, benefiting them in many ways. They not only solubilize 
and lock in nutrients from the soil, additionally scare away pests and prime plants to be more resilient to 
environmental strains like drought, extreme temperatures and pollution.  Considering the continued loss of global 
arable, fertile land to farm, it’s noteworthy that microbes are instrumental in restoring marginalized, depleted lands 
where the environment is not conducive for plants.  

Microbial world if used judiciously, can positively contribute to the food security and overall sustainable development. 
On a broad classification the major challenges of the 21st century is as followed: (1) Mitigating climate change, (2) 
Ensuring food security, (3) Increasing dependence on imported petroleum.  
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Microbes and Climate Change 
Global climatic variations are caused by increase in greenhouse gases posing one of the prime scientific and political 
challenges of the 21st century. Research indicates the anthropogenic CO2 production is a major concern. Yet this 
represents only 10 % of the CO2 produced normally by soil. Sustainable agriculture permits the formation of humus in 
the soil in order of 0.3–1.0 tons carbon per hectare per year. This considered, about 10 % of all carbon emitted by 
automobiles can be compensated by applying good agriculture practices. Additionally, the microbial dynamics as a 
function of temperature and pCO2 are not yet fully explored and understood. There is a massive possibility that these 
climatic changes and land use can be compensated by the homeostasis of the microbial communities. 

Microbial ecology or environmental microbiology is involved in both formation as well as the removal of these gases is 
an established fact. The rumen microorganisms are contributory for almost 30 % Methane (CH4) emissions and novel 
approach about short circuiting the rumen methanogens by providing alternative electron acceptors such as herbal 
component are underway. The second important emitter of CH4 (30 %) are paddy crops. Landfills also contribute 
another 15 % and in current context modern biotechnology of anaerobic digestion offers the possibility of capturing 
these emissions and utilize them to produce utilizable energy. However, role played by methanotrophs present in soil 
in the abatement of CH4 cannot be overlooked. An average in the order of 800–1000 kg methane per hectare per year 
is scavenged by them.  

Food Security 
The world population is increasing manifold. More pressing is the rate of population growth in our country. The 
current population of India stands at 1.35 billion (2019) and the food grain production is barely keeping pace with the 
steep rise in population. This proportion if continues in the same trend is bound to widen. The increased demand for 
the food production to multiplying mouths puts additional resource pressure on already diminishing resource base. 
There is a need to unlock potentials of arrays still unexplored.   The constant researches in the area of agricultural 
microbiology have established that microbial fertilizers/biopesticides/bioherbicides significantly contribute in 
improving the crop productivity. The Indian institutions have done commendable work and developed technologies 
for p-solubilization, N2 fixation and recently some groups have concentrated on application of endophytes in 
maintaining arid ecosystem. 

 Microbes are the reservoirs for biofertilizers, but sadly, biofertilizers are still to get their due recognition as they are 
not widely utilized by farmers, this could be due to lack of awareness among masses. Extension professionals can be 
instrumental in ensuring the adoption of biofertilizers by reaching farmers and exposing them with the technology 
with its advantages, economics and impact using suitable mass media mix and trainings as well. Moreover, experts 
and users opine that an integrated management system is needed to follow to practically improve plant productivity. 

There are no second thoughts that use of modern technology/biotechnology has boosted the agricultural production. 
On the other side most of our foods and food grains are spoiled subject to either poor storage facility or non-
availability of storage facility. Its rightly said “Food wasted is resource wasted”. This demands more attention of the 
researchers and agriculture ministry. More detailed study about food spoilage microbes should be encouraged, more 
feasible and need based food preservation methods and facilities are required. Robust framework for tackling spoilage 
should be promoted. 

Other Biotechnological Approaches for Food Security 
Vast research is being done on understanding the beneficial role of probiotics for human health, development of 
novel food products and processes, rapid detection kits for GM foods, utilization of agricultural residues for obtaining 
value added products and low cost nutrient food supplements. Some examples are as follows: 

 Bacillus sp. ST13 has been reported to produce catecholate type siderophores under in vitro iron limiting 
conditions. It has shown antimicrobial activity against enteric pathogens like Salmonella typhimurium, S. 
pyogenes and S. aureus. The bacterium was observed to be suitable for human application after safety studies. 
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 Lactic acid bacteria isolated from traditional fermented foods of Manipur (Soibum and Soidon) has shown 
antimicrobial activity. Especially soibum has been reported to have many health promoting benefits. 

 Multiplex PCR-based detection assays have been developed for a range of GM crops for rapid detection of 
genetic traits in selected plants like GM Brinjal, GM Potato and GM Cabbage. 

 

As food quality is important, but safety is also a matter of equal concerns: 

 Recently a microchip has been designed and fabricated for detection and identification of food pathogens. 

 PCR based method for detection of adulteration in turmeric and chili powder has been developed. 

Besides areas of research where microbes contribute in producing healthy and nutritious foods e.g. algal and fungal 
protein. Spirulina, button and oyster mushrooms are already cultivated on large scale. Other beneficial mushrooms 
which are pharmaceutically more desirable but their cultivation aspects demands more research and development. 
Recently a protocol has been developed for L.edodes cultivation using rice straw as substrate. The agricultural 
products single handedly cannot meet the food demands, Hence, research on the animal productivity holds equal 
importance. Microbes do really contribute in improving the animal feed for ruminants and non-ruminants.  

Dependence on Imported Petroleum 
The standing challenge of each country is to meet the growing energy demand world over and reduce the dependence 
on imported petroleum. Considering the future threat of global warming, depletion of oil reserves and environmental 
concerns promote the production and usage of alternative fuels; bioalcohols. The ethanol is economically produced 
from sugarcane and corn in Brazil and America, respectively, but because of food security concerns, feed based 
resources cannot be used for long and eventually reliance moved to non-feed resources, plant residues (the 
lignocellulosic). To make ethanol bioprocessing from lignocellulosic economically viable needs intensive research in 
the areas like: 

 Developing cost effective and environmentally benign pretreatment. 

 Minimizing the toxins in sugar syrups. 

 Economization of enzymatic hydrolysis. 
 Improving cellulases production. 
 Use of hemicelluloses, specially esterase’s. 
 Use of laccases to improve sugar yield. 

 Developing C5 and C6 sugar fermenting recombinant. 

 With the development in ethanol production and its utilization as biofuel recently, a new area of research has 

emerged i.e., environmental life cycle assessment (LCA) of lignocellulose to bioethanol production and this 

should be included in our biofuel programs. 

Summary 

Microbes will not be the “silver bullet” in addressing our global food security concerns. We still have a long way to go 
to understand the long term implications of the technologies being developed. While debate will continue to discuss 
best approach for sustainable agriculture as it relates to global food security and what players should be involved, 
though the proportions for various players may vary it’s quite evident that microbial technology and its implications 
will now be an indispensible part of that conversation. 
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Novel processing technologies in food industry 
Article id:  SPL00010 
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INTRODUCTION 
Many of the conventional food preservation techniques used at present have several disadvantages.  For example, 
High-heat treatment given to foods for safety and long shelf life results in deterioration of vitamins ,minerals , 
proteins ,fats etc which are highly sensitive to high temperatures which reduces the nutritional quality and 
generation of off flavours, off colours and sensory properties of food products and it also induces formation of 
new compounds through covalent bonds. Low-heat processing, such as pasteurization, minimizes the 
disadvantages of high-heat processing of foods, but the foods have limited shelf life even with refrigerated 
storage.  Drying and freezing also reduce nutritional and acceptance qualities of food, especially when stored for a 
long time, and moreover, not all food can be stored by drying or freezing.  Coming to Irradiated foods, they have 
not been well accepted by consumers. Many of the chemical preservatives used are of non-food origin and have 
limited efficiency. Therefore, in order to improve the food quality and sensory properties of food novel processing 
technology is needed. 
 
NOVEL PROCESSING TECHNIQUES 
1. Microwave and Radio-Frequency Processing 2. Ohmic and Inductive Heating 3. Infrared Heating 4. Pulsed 
Electric Fields 5. High-Pressure Processing 6. Pulsed Light Technology 7. Oscillating Magnetic Fields 8. Ultrasound 
9. High-Voltage Arc Discharge 10. Pulsed X-Rays 11. Plasma Technology 12. Hydrostatic Pressure Processing 

 
Fig: Microwave processing 

The electromagnetic spectrum between frequencies of 300MHz and 300GHz is represented by microwaves. In 
contrast to conventional heating systems, microwaves penetrate a food, and heating extends within the entire 
food material. The rate of heating is therefore more rapid. Note that microwaves generate heat due to their 
interactions with the food materials. The microwave radiation itself is nonionizing radiation, distinctly different 
from ionizing radiation such as X-rays and gamma rays. When foods are exposed to microwave radiation, no 
known nonthermal effects are produced in food material The most important industrial applications are thawing, 
tempering, dehydration and baking. compared with conventional cooking, microwave rendering of fats improves 
the colour, reduces fines by 95% and costs by 30% and does not cause unpleasant odours. 

 
Fig: Ohmic heating 
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Ohmic heating is a technique in which an alternating electric current is passed through a food, and the electrical 
resistance of the food causes the power to be translated directly into heat. As the food is an electrical component 
of the heater, it is essential that its electrical properties (its resistance) are matched to the capacity of the heater. 
This process can be used for UHT sterilisation of foods, and especially those that contain large particles (up to 2.5 
cm) that are difficult to sterilise by means. It is now in commercial use in Europe, the USA and Japan. Ohmic 
heating is more efficient than microwave heating because nearly all of the energy enters the food as heat. Another 
important difference is that microwave and radio frequency heating have a finite depth of penetration into a food 
whereas ohmic heating has no such limitation. However, microwave heating requires no contact with the food, 
whereas ohmic heating requires electrodes to be in good contact. In practice the food should be liquid or have 
sufficient liquid with particulate foods to allow good contact and to pump the product through the heater. lower 
capital cost than microwave heating and it is suitable for continuous processing. 

 
Fig: High pressure processing 

The basis of high hydrostatic pressure is the Le Chatelier principle, according to which any reaction, 
conformational change, or phase transition that is accompanied by a decrease in volume will be favored at high 
pressures, while reactions involving an increase in volume will be inhibited High pressure presents unique 
advantages over conventional thermal treatments, including application at low temperatures, which improves the 
retention of food quality . High-pressure treatments are independent of product size and geometry, and their 
effect is uniform and instantaneous. 
 
High Pressure Processing is shown to inactivate pathogenic and spoilage bacteria, yeasts, mold and viruses; 
however, its efficacy is limited against bacterial spores and enzymes. The principle of isostatic processing is food 
product is compressed by uniform pressure from every direction and then returns to its original shape when the 
pressure is released The first pressure-processed foods in the human history were strawberry, kiwi, and apple 
jams which were produced using high-pressure treatment without the application of heat. The jams were vivid 
and natural in colour and taste. 

 
Fig: Pulsed electric field 

Pulsed electric field is a food preservation technique in which the food to be processed is exposed to a pulsed high 
voltage field for less than 1 second. This method results in better retention and storage stability of carotenoids, 
phenolic compounds and flavonols, in comparison to thermal processing. It can be industrially implemented to 
produce juices that better resemble the freshly squeezed, mainly with regards to their aroma profile. It’s effect 
towards microbial inactivation mainly depends on the intensity of the electric field, the pulse width, treatment 
time, pulse waveshape, temperature and product conductivity. High conductivity foods are not thought to be 
suitable for treatment with pulsed electric field. 
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Fig: Pulsed oscillating magnetic field 

 
Pulsed Oscillating magnetic field is a novel non-thermal processing technique in which magnetic field can be 
generated by an electric between the plates of the capacitors, where the food sample is held in plastic bags. The 
frequency of the magnetic field is dictated by the capacitor’s capacitance and the resistance, and induction of the 
coil The basic requirement for the application of this technology for food preservation is that the food should have 
high electrical resistivity, greater than 10–25 ohms-cm. Many foods have electric resistivity in these ranges. One 
most common example of food that can be processed by this technique is orange juice. The electrical resistivity of 
orange juice is about 30 ohms-cm. The use of magnetic fields as an alternative food processing technology has not 
gained full commercial acceptance possibly due to inconsistent results on microbial growth and death kinetics. 
This process could produce fresh-like attributes of foods by retaining thermolabile nutrients, reduced energy 
requirements for processing, inactivation of microorganisms, and, in some cases, the potential treatment of foods 
inside flexible packages. Application of magnetic fields in food fermentation industry could be a major success by 
controlling cellular growth and inhibition. 
 
CONCLUSION 
Novel food processing technologies have significant potential to improve product quality and process efficiency. 
Commercialisation of new products and processes brings exciting opportunities and interesting challenges. 
Thermal energy induces various biochemical reactions, leading to quality deterioration in foods that results in 
undesirable changes in nutritional and sensory characteristics. therefore, those emerging and novel technologies, 
which can overcome the limitations of thermal processing, that draw attention of food processors as well as 
consumers. Increasing consumer demand for newer food products with health benefits, desirable sensory 
characteristics, and higher quality has also led to the development of mild preservation techniques or minimally 
processed foods. or liquid products containing particulates. 
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Advancements in nutraceutical in Indian healthcare market 
Article id:  SPL00011 
Priyanka Kataria: First year Undergraduate student, Department of Food Technology, Shaheed Rajguru College 
of Applied Sciences for Women, University of Delhi 
 
INTRODUCTION 
The entitle “Nutraceutical” was devised from “Nutrition” and “Pharmaceutical” in 1989 with the aid of Dr. Stephen 
L. Defelice, founder and chairman of the Foundation of Innovation Medicine (FIM), Crawford, New Jersey. As 
claimed by Defelice, Nutraceutical can be interpreted as “a food (or part of a food) that gives a clinical or health 
benefits, including the prevention and/or treatment of a disease.” As the name was devised by Dr Defelice, its 
connotation has been altered by Health Canada which elucidate nutraceutical as: a product secluded or refined 
from foods, and in general vend in medicinal forms not customarily linked with food and signified to have a 
physiological welfare or dispense shelter against chronic illness. This swift emerging sector includes Functional 
Foods (such as vitamin enriched products), Nutritional Supplements, Sport Drinks and Medicinally Formulated 
Foods.  Many nutraceuticals, functional foods and naturally occurring compounds are extraordinarily active, have 
enormous effect on cell metabolism and frequently have compact inauspicious out-turn.  
 
The shift in healthcare from treatment to prevention is encouraging clinicians and patients to think differently 
about health and disease, and creating momentum for nutraceuticals, with opportunities for pharma and food 
companies to get involved in the disease/ care pathway.  

- Professor Ajit Lalvani (Non- Executive Director, Vitabiotics)  
NUTRACEUTICALS 
Nutraceticals is a research- based era generated worldwide. Most of the pharmaceutical companies gain interest 
in nutraceticals due to its possible analytical use and consequently supporting in prevention and therapeutic in 
several chronic diseases. Utmost pharmaceutical companies frequently lack incentive on chase of problems in 
procuring copyright. It is anticipation that government bureaus and testing centers will provide assistance for 
advance studies in nutraceuticals. Unhealthy ingesting conduct coupled with sedentary way of life has led to boom 
incidence of food plan and its linked health matters. Also, there is a growing focus on the significance of nutrition 
and diet for long time precise fitness.  These have put up to commending market situations for Nutraceutical 
manufacturing in India. India has a tone of benefits which include certified personnel. World elegance R&D 
facilities and assorted uncooked stuff characteristics are giving our country a leading edge. Nutraceticals are 
presently undergoing reputation as being advantageous in coronary heart disease, obesity, diabetes, cancer, 
osteoporosis and other chronic and degenerative diseases such as Parkinson’s and Alzheimer’s diseases. Some of 
the famous nutraceutical products retailed these days are botanicals which include St. John’s swort, Echinacea, 
Ginkgo biloba, Saw palmetto and Ginseng. Orderly scientific mastery about the nutraceticals, public should be 
instructed, in which endorsed everyday dosage of these nutraceticals should be familiar via each end user.  
 

Indian Nutraceuticals market is anticipated to increase at a Compound Annual Growth Rate (CAGR) of $10 
billion by 2022 from $4 billion now, according to a report. 

                                                      
                          Fig 1: Nutraceutical companies in India 
http://www.catalyzt.com/article/nutraceuticals-india-now-constitutes-15-the-global-ingredients-market 
 
DIETARY SUPPLEMENT 
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Dietary supplement is an outcome (other than tobacco) that is deliberated to add-on the diet that consists of one 
or more of the subsequent dietary ingredients: a vitamin, a mineral, an herb or other botanical, an amino acid, a 
dietary substance for utilization by man to augment the diet by expanding the entire diurnal ingestion, or a 
concentrate, metabolite, constituent, extract or combinations of these ingredients. It is deliberated for ingestion 
through pill, capsule, tablet or liquid form.  
 
FUNCTIONAL FOODS 
Functional foods are outlined to permit clients to eat enhanced meals in their natural condition, in preference to 
through ingesting dietary supplements making in liquid or capsule form. It has been furthermore enhanced or 
fortified through a process defined as Nutrification. 
 
DRUG VS NUTRACEUTICALS 

Table1: Major regulatory bodies for drug and nutraceuticals 

REQUIREMENTS DRUG NUTRACEUTICALS 

Authority FDA FSSAI 

Licensing As Drug As Food 

Claims Curative  Health Claims 

Vitamins/ Minerals Prophylactic/Therapeutic Max 1 RDA 

Actives Doses As per FSSAI 

Intent To cure diseases To help maintain good health 

 
NUTRACEUTICALS FAMILY   

  
 
NUTRACETICALS (FOOD) LICENSING REQUIERMENT UNDER FSSAI 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

•Schedule I 

Schedule II 

Schedule III 

Schedule IV 

Schedule VI 

Schedule VII 

Schedule VIII 

 

INGREDIENTS 

•Schedule VA 

•Schedule VB 

•Schedule VC 

•Schedule VD 

•Schedule VE 

•Schedule VF 

ADDITIVES 

•FSSAI 

FLAVOURS 

R & D MANUFACTURING MARKETING DEPOT/ DISTRIBUTOR RETAIL 

Licensing 

required 

Licensing 

required 

 

Licensing 

required 

Licensing 

required 

Licensing not 

required 
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HEALTH SUPPLEMENT/ NUTRACEUTICALS 
SECTION 22 

• Foods which are in particular processed or formulated to make certain specific natural necessities which 
exist on account of a specific physical or physiological condition or distinct illnesses and disorders and 
which are presented as such, 

• Accordingly the composition of this fodder must vary remarkably from the composition of ordinary foods 
of comparable nature, if such ordinary foods survive. 

• It will be in form of Capsules /Granules/Syrup/Tablets etc 
• Does not assert to heal or alleviate any specific disease, disorder or state. 

 
Food Safety and Standards (Food or Health Supplements, Nutraceuticals, Food for Special Dietary Use, Food for 
Special Medical Purpose, Functional Foods, and Novel Food) Regulations, 2016 
 
REGULATIONS 

1. Title, Definitions, General Requirements, Claims, General Principles of Query 
2. Health supplements 
3. Nutraceuticals 
4. Foods for special dietary use(Schedules I, II, III, IV, VI, VII, VIII) 
5. Foods for special medical purposes (Schedules I, II, III, IV, VI(Enzymes), VII, VIII) 
6. Foods with probiotic ingredients 
7. Foods with prebiotic ingredients 
8. Specialty foods containing plant or botanical ingredients with safe history of usage 
9. Novel foods 

 
Increasing use of nutraceuticals in india 
At particular time in the past, conventional Indian homemade food became not only healthy, but additionally 
owned magnificent health benefits. Indian food performed a significant role on immunity, inflammation, and brain 
function. Now, the outline across the globe has altered and India has also become a persona of it. Nutraceutical 
marketplace is prospering principally in United States, India and European countries. Increasing fitness awareness, 
relocation in population disease demographics, where younger people moreover affected, lifestyle variation, 
escalated customers grandeur and uplifted life expectancy are responsible for proliferating market for 
nutraceuticals in India. Wide variety of nutraceuticals are intended right from the birth in the form of formula 
milk, dietary supplements in reproductive and geriatric segment of people, protein health drinks to boom muscle 
mass, improve overall body composition and to satisfy their protein needs. In India, multivitamins, multi- minerals, 
proteins, health drinks, herbs are the common dietary supplements sold in the form of tablets, liquids, powders, 
capsules, soft gels to improve one’s well-being. 
 

Table 2: List of Marketed Nutraceutical Products 

PRODUCT CATEGORY MANUFACTURERS 

Coral Calcium TM Calcium supplement Nature’s answer, Hauppauge, NY, 
USA 

Omega Woman TM Immune Supplement Wassehn, Surrey, UK 

PNer plus TM Neuropathic pain supplement NeuroHelp, San Antonio, Texas, USA 

GRD ® Nutritional Supplements Zydus Cadila Ltd., Ahmedabad, India 

Threptin Diskettes ® Protein supplements Raptakos, Brett & Co. Ltd., Mumbai, 
India 

Proteinex ® Protein Supplement Pfizer Ltd., Mumbai, India 

Calcirol D-3 Calcium Supplement Cadilla Healthcare Ltd., Ahmedabad, 
India 
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NUTRACEUTICALS CONSTITUTE AN EXHILARATING NEW OPPORTUNITY FOR FOOD AND PHARMACEUTICAL 
COMPANIES TO VARIEGATE THEMSELVES 
 
 
 
 

                                                                                  
 
 
 
 

                                                                                                                                                                                                           
AREAS OF CONCERN 
 
 
 
 
 
The dearth of quality control is a paramount scope of discussion for nutraceuticals. The attribute of plant matter 
and manufacturing approaches used for nutraceuticals are synchronized with the aid of food laws, which need the 
precision required for botanical drugs. This can have consequential upshots. Contamination, for cite, with 
pollutants after fungal septicemia of raw plant material or with supplementary elements has been often turn up 
and can have prospective lethal effects. Defilement and countless other sorts of degradation of nutraceuticals 
likely to stay undetected simply because there is a practically entire truancy of distinct quality control. 
Absenteeism of quality control not only enlarges the hazard to the consumer, it also results in a total lack of 
impetus to manage enough research that bespeaks the probable interests of nutraceuticals or ensures their 
safety. New clinical implementations of nutraceuticals are progressively being described, but there are 
foundational distinction between articulation, production and the ratification assisting clinical use. Nutraceuticals 
normally plummet within the novel foods and ingredients directives but their purity, dosage necessity and clinical 
significance surmount those of nearly all ‘health foods’. Substitution of solitary nutrient or antioxidant is dubious 
to redress the surge of interrelated metabolic deformities correlated with numerous ailments. Cost is an 
additional strand that sustains minimal heed. These products get rid of considerable aggregates more than 
ordinary outcome, in as much as botanicals are high-priced to manufacture. 
 

PHARMA COMPANIES 

CHALLENGES 

Lessening return on R&D speculation 
‘Patent Cliff’ 
Pressures on health forecast 
Regulatory inaccuracy 

FOOD COMPANIES 

CHALLENGES 

Slow- growing  
Retailer – owned labels 
Retailer capability 
Web marketing 

RELEVANCE OF NUTRACEUTICALS 

SOLUTIONS 

New sector with R&D fetch 
New revenue origin 
Most procures are by consumers 
Less burdensome regulatory stipulations 

RELEVANCE OF NUTRACEUTICALS 

SOLUTIONS 
Fast- growing  
Origin of differentiation & higher margins 
Inventive products enlarge bargaining 
potentiality 
Credited channel for new outcomes 
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       Fig 2: Indian Nutraceuticals Market 
Source:https://www.slideshare.net/ShushmulMaheshwari/indian-nutraceuticals-herbals-and-functional-foods-
industry-emerging-on-global 
 
CONCLUSION 
Nutraceuticals are accesible in the manifestation of outlying nutrients, dietary supplements and certain diets to 
genetically engineered foods, herbal products and processed foods such as cereals, soups and beverages. 
Nutraceuticals are ordained to play a salient role in upcoming therapeutic growth but their favorable outcome will 
be presided over by control of purity, safety and efficacy without hampering transformation.  Nutraceuticals will 
pursue to allure because they are opportune for today’s way of life. Some are also authentically researched and 
furnish novel additives that can propose about health well-being faster than would ordinarily be the case through 
eating traditionally healthy foods lone. The existing stockpile knowledge about nutraceuticals represents 
doubtlessly prominent provocations for nutritionists, food technologists and food chemists. Public health 
authorities contemplate elimination and treatment with nutraceuticals as a strapping tool in nurturing health and 
to act in opposition of nutritionally persuade acute and chronic diseases, thereby upgrading perfect health, 
endurance and quality of life. A spot for nutraceuticals in clinical application is emerging, but important 
pharmaceutical and clinical affairs need to be etch by further research.  
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Spirulina and its health benefits: An emerging food additive 
Article id:  SPL00012 
Geethamrutha Koppuravuri: Scholar, Department of chemical engineering Vignan foundation for science 
technology and research Institute Andhra Pradesh, India 
 
INTRODUCTION 
Spirulina is one of the world’s most popular food supplement. It is loaded with various Nutrients antioxidants that 
may cause much benefit to our body. Spirulina is unicellular prokaryotic Algae (a primitive organism) whose body 
has undeveloped organelles. It belongs to the phylum Cyanobacteria. 
     As Spirulina is having many nutrients involved such as huge amount of proteins, vitamins etc it can be used as a 
protein supplements in different food products. Even a single table spoon of Spirulina powder consists of many 
nutrients such as: protein:4gms, Vitamin-B1 :11%of RDA, Vitamin-B2:15%of RDA, Copper:21%of RDA, Iron:11%of 
RDA also consists of Macro and Micro elements such as Magnesium, Potassium, Manganese etc. In addition to 
these characters, it is highly digestible for all types of aged people. It even consists of fatty acids such as Omega 6 
and Omega 3 fatty acids of nearly 1.5-1.0 ratio. 

 
Fig:1 Edible forms of Spirulina 

Spirulina consists of anti –inflammatory sources which prevents Inflammation of Bones, Muscles etc. It also has 
the capacity to convert lower bad cholesterol and triglycerides (fats and fatty acids) into good cholesterol. As 
spirulina as a prokaryotic alga causes no harm or damage to the human body due to intake of it into our bodies. As 
cancer became the dreadful and common disease faced by the people now a days it can be prevented by intake of 
spirulina because spirulina consists of Anti-Cancerous properties which works by preventing the development of 
tumours in our bodies. 
 
Conclusion: 
By the above study we can conclude that spirulina consists of many nutrients, anti-inflammatory compounds, anti-
cancerous properties etc. It should be involved in food as a daily intake or rather at least as a protein supplement 
in different daily intake foods.     
 
References:  
[1]. Barron, B. L., Torres-Valencia, J. M., Chamorro-Cevallos, G., & Zúñiga-Estrada, A. (2007). Spirulina as an antiviral agent. 

In Spirulina in human nutrition and health (pp. 241-256). CRC Press. 
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in Chinese adults as assessed by using a stable-isotope reference method." The American journal of clinical nutrition 87, 
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KNOW ABOUT ANTICAKING AGENTS: WHERE, HOW AND WHY IT IS USED IN FOOD INDUSTRY? 

Article id:  SPL00013 

Vaddevalli Venugopal: Vignan's Foundation for Science, Technology & Research (Deemed to be University) 

 

 

Source: Food Tech Insight 

INTRODUCTION 

Some food products such as table salt, fruit powders, soup powder, are mostly damaging by formation of cake 

formation, lump, due to weather and surrounding circumstances. When we are supposed to eat a biscuit when you 

opened the pack suddenly, they are attached to each other it’s difficult to eat so to overcome this we use 

Anticaking agents. Caking of powders during storage reduces their commercial value also. An anticaking agent is an 

additive placed in foods (other than liquid) to prevent the formation of lumps (caking) and helps in easing 

packaging, transport, flowability, and consumption. Some anticaking agents function by absorbing excess moisture 

or by coating particles and making them water-repellent. Anticaking agents are also used in non-food items such as 

road salt, fertilizers, cosmetics, synthetic detergents, and in manufacturing applications. Mainly Anti-caking agents 

are utilized in the production of shredded cheese for reducing clumping and increasing the appearance of 

separate cheese shreds. Most of the bubblegum also having Anticaking agent(mannitol) for prevention of sticking 

into our mouth. Mannitol is a sugar which is used as a sweetener and it is consumed by diabetic people. 

Fine-particle solids such as dry milk powder, flour, baking powder, cake mixes and powdered sugar are a few foods 

that benefit from anticaking agents, which prevent the formation of lumps and keep the products flowing freely. 

Without them, coffee powders in vending machines would not function properly and foods like grated cheese 

could form clumps and become sticky. The most common anti-caking agent is salt. When you pour out salt from a 

box, you expect it to flow freely, often thanks to sodium aluminosilicate. Could you imagine having to pick apart 

salt from a block every time you needed salt to cook or wanted to add flavor to a bag of popcorn? Salt crystals are 

coated with an anti-caking agent that keeps the particles separate from one another. If you’ve ever eaten at a 

restaurant where they put rice in their salt shakers, they are using a very practical form of an anti-caking agent. 

Food manufacturers will often add anti-caking agents at some point during the production process to optimize 

manufacturing. Reducing clumping and moisture-absorption means lower costs for sugar, flour and other staple 

ingredients in your pantry. Anticaking agents function by absorbing excess moisture or by coating particles to make 

them more water repellant, which helps inhibit clumping. Added in very small amounts, these compounds prevent 

dry foods from sticking together, ensuring a product remains dry and free-flowing. A carbonated Anticaking agent 

reduces gases formation of carbon dioxide and reduces in the carbon dioxide pollution also. Some detergents also 

having Anticaking agents to prevent lump formation in detergent. Most of it is made by sodium it easily forms 
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lump. Most of the nutraceutical and dietary substances are also having Anticaking agents. They prevent sticking to 

each other during storage, packaging and while consuming they are easily hold able also. So, to maintain proper 

structure also they are used Anticaking agents containing potato starch could be considered as an alternative to 

cellulose-based anti-caking agents. 

 

ANTICAKING AGENTS 

Most of the Anticaking agents are polar and non-polar components.me anticaking agents are soluble in water; 

others are soluble in alcohols or other organic solvents. 

Anti-Caking Agents 

Note: This is not a comprehensive list, but shows the variety within the anti-caking additive category. 

 

Anticaking Agent  

i. E500 - Sodium carbonate 

ii. E510E341 - Tricalcium Phosphate 

iii. E501 - Potassium carbonate 

Iv  Calcium silicate 

Description: the chemical compound Ca2SiO4, also known as calcium orthosilicate and sometimes formulated 

2CaO.SiO2. 

v. Magnesium Stearate 

Description: also called octadecanoic acid, magnesium salt, is a white substance which is solid at room 

temperature. It has the chemical formula Mg(C18H35O2)2. 

vi. Sodium aluminosilicate 

Description: an acid salt comprising sodium, aluminum, silicon and oxygen. These include synthetic amorphous 

sodium aluminosilicate, a few naturally occurring minerals and synthetic zeolites. Synthetic amorphous sodium 

aluminosilicate is widely used as a food additive, E-554. 

vii. Talc 

Description: Talc is a mineral composed of hydrated magnesium silicate with the chemical formula H2Mg3(SiO3)4 

or Mg3Si4O10(OH)2. In loose form, it is the widely used substance known as talcum powder. 

viii. Calcium stearate 

Description: Calcium stearate is carboxylate of calcium that is found in some lubricants and surfactants. It is a 

white waxy powder. 

ix. Potassium stearate 

Description: Potassium stearate is anion type surface active agent, which widely applied in acrylate rubber 

soap/sulfur and vulcanized system. 

x. Silicon dioxide 

Description: an oxide of silicon with the chemical formula SiO2. It has been known for its hardness since ancient 

times. Silica is most commonly found in nature as sand or quartz, as well as in the cell walls of diatoms. 

 

Function of anti-caking agents  

They are created by coating particles and making them water repellent.  Calcium silicate (CaSiO3), a common anti-

caking agent which is added to table salt etc.  They adsorb both water and oil. Although they are food additives, 

anti-caking agents have other applications too. 

For example, anticaking agents are popularly used in non-food items like road salt, fertilizers, cosmetics, synthetic 

detergents, and in other such manufacturing applications. 
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Challenges in food industry: 

Anticaking agents continue to be active areas of research and development in an effort to discover safe, natural 

alternatives and emerging technologies that can offer additional benefits to our food supply and the planet. 

anticaking agents are used in very small amounts to safeguard the food supply and maintain quality during shelf 

life. Extensive research and testing have deemed these additives safe in approved amounts. Some studies suggest 

that anticaking agents may have a negative effect on the nutritional content of food; one such study indicated that 

most anti-caking agents result in the additional degradation of vitamin C added to food. 

Recently, a few government rulings have changed the status of anticaking agents. The new ruling removes partially 

hydrogenated oils, used as an anticaking agent, from the “Generally Recognized as Safe” list and gives 

manufacturers until the summer of 2018 to remove it from their products. 

 

Eliminating caking of food products  

First step – know the flow properties of your material. Beginning with the basics, we characterize a material for 

flowability and moisture sorption tendencies. Ideally these properties should be measured under conditions which 

mimic process operations and storage times. Additionally, the properties should be measured after exposing 

material to humid air and then inducing a mild temperature fluctuation to simulate typical day/night temperature 

storage and/or transport conditions. The properties measured should include: unconfined yield strength as a 

function of major principal stress at appropriate time increments (we recommend 0 hours and 24 hours with 

temperature fluctuation), bulk density, permeability, wall friction angles and adhesion stresses, and moisture 

sorption tendency. The flow properties provide the critical arching and rathole conditions required to prevent 

hang-up. The wall friction angles will provide information required to specify retrofit or new process equipment. 

These friction angles will help specify feed hoppers angles that will cause flow along bin and hopper walls. The 

friction test will also give information concerning the adhesion of material to equipment and walls. These friction 

angles and cohesive properties will indicate the velocity profiles present in your process equipment. The 

permeability information will provide limiting flow rate information and helps in determining the time required for 

material to lose entrained air. 

 

CONCLUSION  

The formation of lumps interferes with packaging, transport, flowability, and consumption. Usually caking is 

undesirable, but it is useful when pressing powdered substances into pills or briquettes. Granular materials can 

also be subject to caking, particularly those that are hygroscopic such as salt, sugar, and many chemical 

fertilizers. Anticaking agents are commonly added to control caking. Caking properties must be considered when 

designing and constructing bulk material handling equipment. Powdered substances that need to be stored, and 

flow smoothly at some time in the future, are often pelletized or made into pills. However, in the food industry the 

most common cause is almost always tied to moisture ingress during production generally combined with 

temperature fluctuations during storage. Regardless of the underlying reason, caking/ lumping product results in 

lost revenue due to customer non-acceptance and/or plant downtime required to resolve the production issue. 
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INTRODUCTION 

Vitamins are essential to human beings and support long-term healthy lifestyle. They exist widely in food, but in 

small amount. Hence, dietary supplements and fortified food products are more and more popular in the 

nutritional markets. The growing number of various dietary supplements and fortified food products requires 

reliable quality control to insure the protection of consumers. Analysis of vitamins in foods is very complex 

because of its diverse chemical structure., different forms of existence of a single vitamin, occurrence in low level, 

existence by binding with other substances in the food matrix, degradation when exposed to light, heat, etc. 

(Agilent Technologies The LC Handbook-Guide to LC Columns and Method Development. 2011). Folic acid which is 

found in supplements and fortified food is the synthetic form of folate. Folate is found naturally, mainly in plants 

(Ural, Serdar H. (2008-11)). 

Folate is found in plants and vegetables such as dark leafy greens, broccoli, asparagus, citrus fruits 

(oranges, grapefruits, strawberries), beans, avocado, peas and lentils, okra, Brussels sprouts, nuts and seeds, 

cauliflowers, beets, corn, celery, carrots and squash. The daily recommended allowance (RDA) of folic acid in the 

United States is 400 mcg/day for teenagers and adults, 500 mcg/day for breast-feeding women and 600 mcg/day 

in pregnancy (Ural, Serdar H. (2008-11)). The UL is 1000 µg. 

In India, 500 mg (0.5 mg) folic acid supplementation is advised preconceptionally and throughout 

pregnancy for women with history of congenital anomalies (neural tube defects, cleft palate). Given by National 

institute of Nutrition. 

The daily recommended allowance (RDA) of folic acid in INDIA is 400 mcg/day for pregnant women, 25 

mcg/day for 0-6 months, 30 mcg/day for 1-3 years, 40 mcg/day for 4-6 years and 60 mcg/day for 7-9 years. 

(icmr.nin.in) 

Folic acid is a B-group vitamin that play a critical role in numerous metabolic reactions and are 

supplemented to infant and adult nutritional formulas as Folic acid. Folic acid supplementation before pregnancy 

is known to reduce the risk of neural tube defects. Vitamins are essential to human beings and support long-term 

healthy lifestyle. They exist widely in food, but in small amount. Hence, dietary supplements and fortified food 

products are more and more popular in the nutritional markets and the range of each of the nutrients should fall 

within a specific range or above the required minimum, so there is an increasing interest of accurate 

measurement of vitamins, particularly the B-group vitamins. However, traditional methods for B complex vitamin 

analyses are time-consuming and often in poor accuracy. As a result, rapid and reliable analytical methods for 

determination of Folic acid in multivitamin and supplemented foods are important, indispensable and needed by 

food and nutraceutical industries for quality control during production, and for accurate evaluation of data and 

label clams. 

RP-HPLC-DAD is used for estimation of Folic acid using solvents Acetonitrile and ionic Buffer having 

monitored runtime and flow rate. The clean-up procedure involves the usage carbon and few other parameters at 

a particular ratio dependent on the type of food sample, which reduces the matrix interferences. 

Folic acid can be eluted by this method and calibration curve can be prepared using working standards.  

Using HPLC-DAD, the LoD can be established for food products like health supplements/ weaning foods, malt-

based/instant foods and for natural foods.  
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This rapid method is intended for use in high throughput laboratories as part of routine product 

compliance release testing of folic acid as part of the manufacture of natural foods, health supplements, weaning 

foods, malt-based foods and instant foods. 

This method makes us to concentrate more towards using ionic solvents rather than organic solvents 

which even helped us to concentrate on environmental concern and reduce the risk a person would be exposed 

during the usage or organic solvents for analysis purpose. 
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