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ABSTRACT

Since milk contains nearly every ingredient required for a person to consume food on a
regular basis, it is a complete food. In particular, cow milk is consumed globally more often
than the milk from other mammals. Cow milk's properties include Madhura (sweet), Sheeta
(cool), Mrudu (soft), Snigdha (unctuous), Bahala (thick), Shlakshna (smooth), Picchila
(sliminess), Guru (heavy), Manda (dull), and Prasanna (inspires enthusiasm). It also
possesses the traits of Jeevaniya (vitalizer) and Rasayana (rejuvenate). Samskara is a method
that involves boiling, cleaning, storage in various vessels, and other procedures to generate
changes in the qualities of any substance. These Samsakara may enhance the substance's
quality or degrade it. The purpose of this review article is to highlight the importance of
utilizing the proper metal utensil and milk boiling technique, as well as the application of this
knowledge in the prevention of metal contamination and milk-borne illnesses. A
comprehensive literature search was conducted using Ayurveda texts and databases like
Google Scholar, SCOPUS, and PubMed, focusing on keywords related to heavy metals, milk,

and heat. Studies assessing heavy metals in cow milk, the effects of heat on milk proteins,
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and contamination through unprocessed milk were included, while studies on other species'
milk, non-English articles, and abstracts were excluded. Data were extracted and synthesized
using a narrative and quantitative approach to highlight trends and gaps. This review supports
the facts about boiling and storing milk. Milk should be boiled in Earthen pot/ Clay vessels or
in non-reactive metal vessels like stainless steel. Boiled milk should be stored in an Earthen

or Wooden vessel.

KEYWORDS: Godugdha (cow milk), Samskara (processing), boiling, vessels,

Pasteurization, Ayurveda.

INTRODUCTION

Since cow milk makes up a large portion of an infant's diet who is not breastfed, it is a
complete food. A nutrient-dense food, cow's milk has different proportions of fat, protein,
carbohydrates, vitamins, and minerals. Cow milk functions as Jivaniya Dravya and Rasayana
and possesses the same properties as Oja, according to Acharya Charaka. Its attributes are as
follows: Madhura (sweet), Sheeta Virya (cool), Mrudu (softening of the cells/tissues),
Snigdha (demulcent), Bahala (thick), Shlakshna (smooth), Picchila (sticky in nature), heavy
in the nature of the Guru, dull in nature, Manda (dull), and rousing of zeal.!! "Aahara
Samskara" is "the processing which causes transformation in a substance during which there
takes place the contribution of Gunas and elimination of Doshas," according to Acharya
Charaka. The Samskara modifies the Swabhavika Gunas, or inherent qualities.”” Samskara is
the term used to describe the process of altering the inherent properties of food through the
use of water, heat, and other techniques such as washing, cleaning, churning, storage
location, timing, flavouring, recipe form, levigation, and utensils (with modifications like
coating the inner surface by various medicinal herbs). This review article aims to shed light
on specifically two Samskaras in milk which are Agni and Bhajana Samskara and the
changes in the qualities of milk by these Samskaras. These Samskaras need to be highlighted
today for the prevention of milk borne disease and chemical contaminations through milk

handling, consuming and storing.

2. MATERIALS AND METHODS

2.1 Literature Review

For this review, a comprehensive literature search was conducted across Ayurveda classics
and international scientific databases. These databases included Google Scholar, SCOPUS,
and Medline (with PubMed as the search engine). Keywords such as "Samskara,” "heavy
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metals,” "milk,"” and "heat and milk" were used to identify relevant studies. The search terms
were applied to fields including titles, abstracts, and keywords to ensure the capture of a wide
range of articles. The time frame of the search was not restricted, allowing for a broad

examination of the available literature.

2.2 Inclusion and Exclusion Criteria

2.2.1 Inclusion Criteria

The following inclusion criteria were used to select studies for the review:

o Studies that analysed heavy metal levels in raw cow milk and processed cow milk.
e Research investigating the effects of heat treatment on cow milk proteins.

o Studies examining milk contamination due to the use of unprocessed cow milk.

2.2.2 Exclusion Criteria

Exclusion criteria were established to refine the focus of the review. The following types of

studies were excluded:

« Studies involving milk from species other than cows, such as goat, camel, or sheep milk.

e Articles not published in the English language.

« Review articles, conference abstracts, letters to the editor, or any studies available only in
abstract form.

o Studies conducted in specific localities that focused primarily on milk handling practices

unique to that area.

2.2.3 Data Extraction

Data from the selected studies were extracted using a predefined template. Key information
such as study design, sample size, methods used for detecting heavy metals, heat treatment
protocols, and contamination outcomes were recorded. Where possible, quantitative data on
heavy metal concentrations and protein degradation were extracted and tabulated for

comparison.

2.2.4 Data Synthesis

The data synthesis process involved categorizing the studies based on their research focus,
whether it was heavy metal contamination, the effect of heat on milk proteins, or milk
contamination through unprocessed milk. A narrative synthesis was employed to summarize
the findings from the studies, while data on heavy metal concentrations were synthesized

quantitatively where feasible. Trends and discrepancies across the studies were highlighted,
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and potential explanations were provided. Any gaps in the research were also identified for

future study recommendations.

RESULTS

List of reviewed articles are mentioned in table no 1.

Highlights from the reviewed articles

Effect of heat treatment on milk’s qualities

1.

WWW.W[ppr.com

Breast milk exhibits significant bactericidal action against E. coli, preserved better with
Holder pasteurization. Effect of Pasteurization includes reduced activity of protective
components like lysozyme, lactoferrin, and immunoglobulin; growth factors and
interleukins remain stable. High and low-temperature pasteurization reduces E. coli
growth, with minimal impact on bactericidal action after storage. Thermal treatment
reduces antibacterial activity in human milk; Holder pasteurization preserves activity
better than flash method.

Heat-treatment impacts whey protein denaturation and whey-casein combination.
Denaturation and combination degrees rise with higher temperature and longer time.
Relationship between denaturation/combination and heat treatment follows quadratic
regression. Crucial for dairy industry to select optimal heat treatment for protein stability
and nutrition preservation.!!

The epigenetic machinery in milk throughout postnatal development is crucial for the
metabolic programming of a person's lifetime. Through continued use of pasteurized
cow's milk, epigenetic signaling in milk is abused, increasing the risk for modern
diseases.”

After in vitro digestion, OH (over heated) milk's calcium solubility was lower than that of
UHT (ultra- high temperature) milk's, which may have been caused by thermal protein
degradation and a rise in MRP, as shown by MR marker studies. differences in the
amounts of fat and protein in the samples, impacted by the diet of the animals.
Pasteurization caused a decrease in viscosity. Surface tension and viscosity have an
inverse relationship following pasteurization. higher concentration of chloride, as seen by
increased conductivity following pasteurization.t

The effect of heat treatment on the physical-chemical properties of milk Experimental
study When milk is heated, less water is added, increasing the milk's durability and

causing the calcium concentration and viscosity to decrease.!”?
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6.

Effective control of PPC (post pasteurization contamination) is possible. Better detection
and trace-back methods needed. Improved prevention procedures are necessary. "Seek

and destroy" methods could help. Reconsider mid-shift clean-up strategies.

Effect of metal contamination upon milk:

1.

Iron overload has seen increasing over recent years due to mutations in iron-regulatory
molecules which cause failure of excretion of iron. It results in accumulation of iron.
Further studies related to iron related molecules, including hepcidin and HFE (hereditary
hemochromatosis protein) protein along with genetic mutations can be done.

A number of physiological and metabolic processes, including as angiogenesis, skin
development and expression, and the stabilization of extracellular skin proteins, depend
on copper, an essential mineral. Copper also possesses strong biocidal effects. Copper's
combination of these two separate qualities makes it a very appealing active substance for
improving skin well-being.*!

Milk products in Beni-Suef governorate contain significant levels of aluminium, posing
health risks. Market milk and rice pudding are major contributors to weekly aluminium
intake. Processing and storing milk in aluminium utensils increase aluminium content,
especially in acidic products like yoghurt and cheese.™*!

Cow milk is a vital nutrient source worldwide. High concentrations of Pb, Cu, Ni, Fe, and
Cd have been found, particularly in emerging nations. India reported highest Pb, Ni, Cu,
Cd, Fe, Turkey with high Al and Pakistan with high Hg in contaminated milk.
Developing countries show higher heavy metal concentrations due to lax regulations. Al
and Fe levels in milk deemed safe, but Hg poses risk in Faisalabad, Pakistan. Increased
THQ levels in a number of locations for Pb, Cd, Ni, and Cu.l*?

Contaminants in raw cow's milk indicate illegal use in agriculture and animal husbandry.
Lack of Maximum Residue Limits (MRLs) for many contaminants poses health risks.
Pasteurization ineffective for degrading or eliminating contaminants. Limited industrial-
scale methods for removing contaminants. Hormones present in milk without specific
elimination methods. Alternative methods show promise, especially in nano-

biotechnology and biochar.[**!

Ayurvedic concept about qualities of Godugdha (cow milk) -

Charak Acharya states that Godugdha has the following qualities: Madhura (sweet), Sheeta

Virya (cool), Mrudu (softening of cells/tissues), Snigdha (demulcent), Bahala (thick),
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Shlakshna (smooth), Picchila (sticky in nature), Guru (heavy), Manda (dull), and Prasanna
(inspiring). serves as Oja Vruddhi, Rasayana (vitalizer), and Rasa-Rakta-Mamsa-Meda-
Asthi-Majja-Shukra (increases essence of all the seven Dhatus. As said by Sushrut Acharya
Alpa Abhishyandikaraka (not much causes the channels to get blocked), Snigdha
(demulcent), Guru (heavy), Rasayana (tissue vitalize), Rakta-Pitthara, Sheeta (cold) in
potency, Madhura (sweet) in taste, Madhura Vipaka (sweet) at the end of digestion,
Jeevaniya (sustains life), and Vata-Pitta Nashaka (subsides Vata and Pitta Doshas) are all

present in cow milk.[*"

Godugdha is known for its life-promoting (Jivaniya) qualities, acts as a vitality enhancer
(Rasayana), and is beneficial for injuries and emaciation (Kshataksheena Hita). It serves as a
brain tonic (Medhya), a general tonic (Balya), promotes breast milk production (Stanyakara),
and has laxative properties (Sara). It also cures lethargy and exhaustion (Shrama), confusion
(Bhrama), intoxication (Mada), dyspnoea (Shwasa), cough (Kasa), excessive thirst
(Atitrishna), excessive appetite (Kshudha), chronic fever (Jeerna Jwara), dysuria

(Mutrakrichra), and haemorrhage (Raktapitta).!**

According to Raj Nighantu, Godugdha is considered Pathya (beneficial for all diseases),
Ruchikaraka (enhances taste), Swadista (tasty), Snigdha (soothing), Pitta and Vata Vikara
Nashaka (alleviates Vata and Pitta disorders), Kantiprada (improves complexion), Prajna
(enhances knowledge), Buddhi (boosts memory), Medha (preserves memory),
Angapusthiprada (strengthens the body), and Virya Vriddhikara (increases virility).[*®!

Physio-chemical Qualities of cow milk

Since milk contains almost every ingredient required for a daily diet, it is a complete food.
The main components of cow milk are water (87.4%) and milk solids (12.6%), of which the
solids are made up of salt, vitamins, minerals, trace elements, proteins, and carbohydrates
(approximately 5%, 3.5%, and 3-4%, respectively).*” About 4.8% of carbohydrates come
from lactose, with smaller amounts coming from glucose, galactose, and oligosaccharides.
Each cup contains 12-12.5 grams of lactose. The majority of fat in cow milk is found as
triacylglycerols, or fatty acid esters containing glycerol, along with trace amounts of
phospholipids, sterols, waxes, and free fatty acids. In cow's milk, casein makes up 80% of the

protein while whey makes up 20%. Whey protein is more heat stable than caseins.
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Whey protein is found in the forms of alpha lactaloumin, beta lactoglobulin, bovine serum
albumin, and minor proteins like lactoferrin and lactoperoxidase. Casein protein is present in
the forms of alpha casein, beta casein, kappa casein, and gamma casein. The milk is classified
as Al or A2 type based on the variations of beta casein (30% of the protein in cow's milk).
The A1 protein variation is frequently detected in the milk of European and crossbred cattle
breeds. A2 milk is produced by most native (Desi) cows and buffaloes. The single amino acid
difference between the milk variations Al and A2 causes divergent secondary structure and
enzymatic hydrolysis; for example, Al beta casein releases beta casomorphin-7 (BCM7).
BCM?7 causes alterations in brain development, immunological response, digestion, and type
1 diabetes.!*®

» Milk contamination

¥\
10%
= microbial pathological

chemical antiboitics
chemical metals

= chemical pesticides

2204 chemical mycotoxins
1

chemical hormones

22%

Fig. 1: Distribution of literature related to contaminants in bovine milk between 2010-
202111

The above showed figure indicates the distribution of literature related to contaminants in
bovine milk between 2010-2021. Among these studies most studies were related to chemical
metals, chemical antibiotics and chemical pesticides and a few are on chemical hormones,

mycotoxins and pathogens.

Samskara®”

One of the major ideas of Ayurveda is "Samskara." "Samskara" describes the technique or

tool that is utilized to modify Dravya as required. In Ayurveda, the term "Samskara" can
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indicate many things depending on the context. Paradi Gunas (therapeutic qualities) includes
Samskara. Additionally, it is listed under "Ashta Aahara Vidhi Vishesh Ayatanas (the factors
responsible for wholesome and unwholesome effects of food and its methods of
consumption).” Samskaras is defined by Charak as "Karan (interchanging in qualities)." For

"Bheshja," the word "Karan" has mostly been utilized in Charak Samhita.

Samskaras explained by Charaka - They are Toya- Agni Sannikarsha (water & fire),
Shoucha (cleaning/ washing), Manthana (churning), Desha (place of storage), Kala (specific
time/ season), Bhaajana (vessels/ utensils), Kaala Prakarsha (time factor), Vaasana

Samskara (flavouring) & Bhavana Samskara (levigation).

Agni Samskara

Contact of Agni (fire) gives lightness. Cooking makes the food sterile and safe for eating by
killing germs i.e., lightness of Raktashali is enhanced by cooking. Milk often contains
bacteria that cause tuberculosis. On boiling, the bacteria get killed and milk becomes safe for

drinking. As mentioned in classics that all food stuffs have to be cooked in a low flame.?!

On the basis of Agni Samskara milk can be categorized in different groups which

includes!? 2 24

» Apakwa (Raw Milk)

- Pakwa (Boiled Milk on 63°c for 30 minutes or 72° ¢ for 15 seconds)

- Atipakwa (Overheated Milk at 95° for 10 min.) / Atishrita (Milk that is freed of water
and is reduced)

» Dharoshna (Milk that is warm by its flow)

« Ushita (milk that is allowed to stand for three Muhurtas (45 min) without boiling it)

« Shrita Sheetal (Milk that is cooled after boiling)
Qualities of cow milk based on Agni Samskara described in table no. 2.

Bhajana Sanskara®

We utilize a variety of metallic and non-metallic utensils for storing, cooking, and serving.
The foods that are cooked in utensils can react in ways that are either desired or undesirable.
Milk boiled and stored in different metal vessels show changes in its physical and chemical

constituents as well as its effect on human body. Material of utensils & their effects on body
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and specific utensil for serving food and medicaments is given in Table 3 and 4
[26, 27]

respectively.
Qualities of Milk based upon Boiling in different Vessels

Use of Tamra Patra (Copper Vessel) for boiling milk is beneficial to relieving Vata Vikara.
And its excessive use leads to leaching which can cause Indian Childhood Liver Cirrhosis.!®!
Use of Suvarna Patra (Gold vessel) for boiling milk is beneficial to relieving Pitta Vikara
and due its non-reactivity it is not harmful. Use of Raupya Patra (Silver Vessel) for boiling
milk is beneficial to relieving Shleshma Vikara. Use of Ayasa Patra (Iron Vessels) for boiling
milk is beneficial to relieving Krimi Roga, Pitta-Kapha Nashaka, Tridosha Nashaka and
work as Rasyana and its excess use in disturbed excretory function may cause risk of hepatic
fibrosis and cirrhosis.® Use of Kamsya Patra (Bronze Vessel) for boiling milk is beneficial
for Raktaprasadana (blood purification). Use of Mritpatra (earthen pot) for boiling milk is
helpful in managing Prameha, Kushtha, Krimi, Gulma, Antrashula. Stainless Steel Vessels
are a non-reactive metal so it is safe for food preparation. Use of aluminium vessels for
boiling milk is harmful as it causes Anaemia, Osteomalacia, Neurological Syndrome,

Dialysis encephalopathy with chronic renal failure.=”

DISCUSSION

Cow milk and contamination

Cow milk gets contaminated through the process of handling, storage or transport. Cow milk
is contaminated by microbial pathogens, antibiotics, metals, pesticides, mycotoxins and
hormones. To avoid the harms related to contamination of milk heating or pasteurization
processes are necessary. In developing countries there is high level of heavy metals are found
in cow milk such as Pb, Ni, Cu, Cd, Fe, Al and Hg.

Methods of pasteurization (Agni Samskara) and their effect on milk

There are numerous methods of pasteurization such as Holder vat method, UHT and HTST.
Ultra-high temperature process resulted in denaturation of all whey proteins and reduction in
calcium absorption. In Ayurveda it can be corelated with Atipakwa Dugdha which has the
qualities of Guru, Brimhama, Pranaalambi, Tarpana and Vrishya. Boiling milk at optimum
temperature of 63° ¢ for 30 minutes or 72° ¢ for 15 seconds is called Pakwa. Pakwa Dugdha
becomes Laghu and Anabhishyandi, it kills pathogens and extends its shelf life, provides
water soluble vitamin better, increases viscosity of milk and maintains its nutritive values.

Heat treatment impacts whey protein denaturation and whey-casein combination.
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Denaturation and combination degrees rise with higher temperature and longer time.
Relationship between denaturation/combination and heat treatment follows quadratic
regression. Commercialization of breast milk brought the risk of its contamination which
originate the need of pasteurization. Pasteurization of breast milk is bactericidal against E.
coli. It reduces the activity of protective components like lysozyme, lactoferrin and
immunoglobulin; growth factors and interlukins remain stable. One study has suggested that
post pasteurization contamination is also a cause of health problems which can be prevented
by better detection and trace back methods."

Bhajana Samskara (role of vessel’s material used for milk boiling)

Vessels plays an important role in boiling of milk. In Ayurveda literature vessels has given a
big importance in Aahara as there is different vessels mentioned for different procedure or
different food preparations. Copper, iron and aluminium vessels have leaching properties due
to overheating which cause worsen health impacts. Aluminium vessels have harmful impacts
on health such as Anaemia, Osteomalacia, Neurological Syndrome, Dialysis Encephalopathy
with chronic Renal Failure. Iron vessels are useful for cooking to control anaemia,
Krimiroga, Tridosha Prakopa but it should be avoided in disturbed excretory functions
because there is a risk of hepatic fibrosis and cirrhosis. Copper vessels are useful is skin well-
being and Vata Vikara. Leaching of copper in milk found as cause of Indian Childhood Liver
Cirrhosis which may be due to overheating. Gold, silver and glass vessels are non-reactive
and beneficial for Pitta Vikara and Kapha Vikara respectively. Earthen pot found best for
boiling milk as it controls Prameha, Kushtha, Gulma, Krimi and Antrashula, and it does not
have worsen effects. A good quality stainless steel vessels are commonly used nowadays

which are inexpensive and have least harm effects.

The primary outcome measure of the review was changes in qualities of milk with respect to
boiling in different temperature and different vessels. The secondary outcome measure of this
review is to find alternative solutions to avoid harmful health impacts of temperature and

metals.

The review article offers a thorough exploration of cow milk’s qualities and processing
methods through the lens of Ayurvedic principles and modern science. Its strengths lie in its
comprehensive approach and practical recommendations, while its limitations include
potential biases, variability in study quality, and a lack of quantitative analysis. Addressing
these limitations could enhance the review's robustness and applicability in both traditional
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and contemporary contexts. There are no such systematic reviews on Samskara and their
practical application on milk and its qualities. There could be a systematic review on both
parts of this review as effects of boiling milk in different vessels and on different
temperature. This study enhances the understanding of milk processing and safety by
integrating traditional Ayurvedic principles with modern scientific evidence. It provides
practical recommendations for improving patient care and informs policy development to
ensure safer milk consumption practices. The mechanisms discussed offer insights into how
processing methods and materials influence milk quality and health outcomes. While the
study offers significant insights, it also raises several controversies related to the integration
of traditional and modern knowledge, the impact of processing methods, the effects of metal
vessels, the applicability of findings, and practical considerations in implementing
recommendations. Addressing these controversies requires a balanced approach that
considers both scientific evidence and practical implications. Future research areas on this
field are validation of ayurvedic practices with modern science, impact of heat treatments on
nutrient retention, effects of metal vessels on milk quality, cultural and geographical
variations, health outcomes related to processing methods, consumer awareness and

education, regulatory and policy implications and alternative processing techniques.

CONCLUSION

In conclusion, this review highlights the complex interplay between traditional Ayurvedic
principles and modern scientific approaches in understanding cow milk contamination and
processing methods. The contamination of cow milk by microbial pathogens, heavy metals,
antibiotics, and other substances necessitates effective pasteurization techniques to ensure
safety. While modern pasteurization methods such as UHT and HTST are effective in
pathogen elimination, they also have varying impacts on milk’s nutritional properties,
including the denaturation of proteins. Ayurvedic insights, particularly the concept of Pakwa
Dugdha, offer valuable perspectives on balancing heat treatment with nutritional retention.

Furthermore, the choice of vessels for boiling milk plays a significant role in its quality.
Different materials, such as copper, iron, and aluminium, influence the chemical composition
of milk through leaching, with some metals posing health risks. Traditional practices favour
the use of non-reactive materials like gold, silver, and earthen pots for safer milk processing.
This review emphasizes the need for further research to validate Ayurvedic practices in milk

processing with modern science. The study also suggests potential policy implications and
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consumer education to promote safer milk consumption. Future research could explore the
effects of heat treatments on nutrient retention, the health impacts of metal vessels, and
alternative processing methods, bridging traditional wisdom with contemporary practices for
enhanced milk quality and safety.

ACKNOWLEDGEMENTS
| extend my sincere gratitude to Head and all faculty members, PG and PhD Scholars and
non-academic staff of the department of Swasthavritta and Yoga, National Institute of

Ayurveda, Deemed to be University, Jaipur for their continuous support.

REFERENCES

1. Acharya Charaka, Charaka Samhita, Sutrasthana 27th Chapter, Shloka No-217-218,
Charaka Chandrika Hindi commentary of Agnivesha, edited by Dr. Bramhananda
Tripathi, Chaukhamha Surabharati Prakashana, Varanasi, Reprint, 2002; 526.

2. Agnivesh, Charaka Samhita, Vimansthan 1/21(2). Ayurveda Deepika Commentary by
Cakrapanidutta. Yadavji Trikramji Acharya, editor: Varanasi: Rastriya Sanskrit
Samsathan, 2009; 235.

3. Patil S, Ananthan A, Nanavati RN, Nataraj G, Prasad P. Effect of different methods of
pasteurization on bactericidal action of human milk: A prospective observational
study. Indian J Med Res., 2019; 150(5): 504-507. doi: 10.4103/ijmr.IJMR_600_18.

4. Qian F, Sun J, Cao D, Tuo Y, Jiang S, Mu G. Experimental and Modelling Study of
the Denaturation of Milk Protein by Heat Treatment. Korean J Food Sci Anim
Resour., 2017; 37(1): 44-51. doi:10.5851/kosfa.2017.37.1.44

5. Melnik BC, Schmitz G. Milk's Role as an Epigenetic Regulator in Health and
Disease. Dis., 2017; 5: 12. doi:10.3390/diseases5010012.

6. Seiquer I, Delgado-Andrade C, Haro A, Navarro MP. Assessing the effects of severe
heat treatment of milk on calcium bioavailability: in vitro and in vivo studies. J Dairy
Sci., 2010; 93(12): 5635-43. doi: 10.3168/jds.2010-3469. PMID: 21094734.

7. Sestan I, Odobasi¢ A, Bratovéi¢ A (). The effect of heat treatment on the physical-
chemical properties of milk. Acad. J. Environ. Sci., 2016; 4: 131-136.

8. Martin NH, Boor KJ, Wiedmann M. Effect of post-pasteurization contamination on
fluid milk quality, J Dairy Sci., 2018; 101: 861-70. doi:10.3168/jds.2017-13339.

9. Wood MJ, Skoien, R, Powell LW. The global burden of iron overload. Hepatol Int.,
2009; 3(3): 434-434. d0i:10.1007/s12072-009-9144-z

WWW.W|ppr.com Vol. 02, Issue 10, 2025

40

——
| —


http://www.wjppr.com/

Gautam et al. World Journal Of Pharmacy and Pharmaceutical Research

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

WWW.W[ppr.com

Borkow G. Using Copper to Improve the Well-Being of the Skin. Curr Chem Biol.,
2014; 8(2): 89-102. doi: 10.2174/2212796809666150227223857. PMID: 26361585;
PMCID: PMC4556990.

Arafa M.S. Meshref, Walaa A. Moselhy and Nour El-Houda Y. Hassan, 2015.
Aluminium Content in Milk and Milk Products and its Leachability from Dairy
Utensils. Int J Dairy Sci., 2015; 10: 236-242. DOI: 10.3923/ijds.2015.236.242
Boudebbouz A, Boudalia S, Bousbhia A, Habila S, Boussadia MI, Gueroui Y. Heavy
metals levels in raw cow milk and health risk assessment across the globe: A
systematic review. Sci Total Environ., 2021; 751: 141830.
doi:10.1016/j.scitotenv.2020.141830.

Calahorrano-Moreno MB, Ordofiez-Bailon JJ, Baquerizo-Crespo RJ et al.
Contaminants in the cow's milk we consume? Pasteurization and other technologies in
the elimination of contaminants. F1000 Research, 2022; 11. 91
https://doi.org/10.12688/f1000research.108779.1

Acahrya Sushruta, Sushruta Samhita, Purvardha, Sutrasthana 45th Chapter, Shloka
No-50, Ayurveda Tatva Sandipika, Hindi commentary, edited by Kaviraja Dr.
Ambikadatta Shastry, Chaukhamba Sanskrit Samsthan, Varanasi, Reprint, Page No-
223.

Vagbhata, Asthanga Sangraha, Sutrastana 5th Chapter, Shloka No- 21-22, Saroj Hindi
Commentary by Dr.Ravi Datta Tripathi, Delhi, Chaukhambha Sanskrit Pratisthan,
Reprint 2003; 69.

Pandit Narahari, Raj Nighantu, Ksheeradi Varga, Shloka No- 10, redacted by
Indradeva Tripathi, Varanasi, Chaukhamba Krishnadas Academy, 2003; 506.
Muehlhoff E, Bennett A, McMahon D; Food and Agriculture Organisation of the
United Nations (FAO). Milk and Dairy Products in Human Nutrition. Rome (ltaly),
2013. d0i:10.1186/1471-2458-11-95

Thakare MM, Dobade DK. Ciritical review on Godugdha (cow milk) health benefits
and hazards. Int Ayur Med J. 2020. Available from:
http://www.iamj.in/posts/images/upload/4_4.pdf.

Calahorrano-Moreno MB, Ordofiez-Bailon JJ, Baquerizo-Crespo RJ et al.
Contaminants in the cow's milk we consume? Pasteurization and other technologies in
the elimination of contaminants. F1000Research  2022; 11: 91.
https://doi.org/10.12688/f1000research.108779.1

Vol. 02, Issue 10, 2025

41

——
| —


http://www.wjppr.com/

Gautam et al. World Journal Of Pharmacy and Pharmaceutical Research

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

WWW.W|ppr.com

Agnivesh, Charaka Samhita, Vimansthan 1/21(2). Ayurveda Deepika Commentary by
Cakrapanidutta. Yadavji Trikramji Acharya, editor: Varanasi: Rastriya Sanskrit
Samsathan, 2009; 235.

Kshemasharma, Acharya, 2009. Kshemakutuhalam, first Utsava 20. In: Gangadharan
G.G, editor. Institute of Ayurveda & Integrative Medicine (I-AlIM), 2012; 20.
Raghunathasuri. Bhojanakutthalam. 1st ed. Institute of Ayurveda and Integrative
Medicine, Foundation for Revitalisation of Local Health Traditions, 2019; 1-29 &
207-217

Qian F, Sun J, Cao D, Tuo Y, Jiang S, Mu G. Experimental and Modelling Study of
the Denaturation of Milk Protein by Heat Treatment. Korean J Food Sci Anim
Resour., 2017; 37(1): 44-51. doi:10.5851/kosfa.2017.37.1.44

Patil S, Ananthan A, Nanavati RN, Nataraj G, Prasad P. Effect of different methods of
pasteurization on bactericidal action of human milk: A prospective observational
study. Indian J Med Res., 2019; 150(5): 504-507. doi: 10.4103/ijmr.IJMR_600_18.
Sushruta, Sushruta Sambhita, Sutrasthan 46/454-458. Nibandhsamgraha Commentary
by Dalhana. Yadavji Trikramji Acharya, editor: Varanasi: Chaukhambha Orientalia,
2008; 247.

Sushruta, Sushruta Sambhita, Sutrasthan 46/454-458. Nibandhsamgraha Commentary
by Dalhana. Yadavji Trikramji Acharya, editor: Varanasi: Chaukhambha Orientalia,
2008; 247.

Sushruta, Sushruta Sambhita, Sutrasthan 46/454-458. Nibandhsamgraha Commentary
by Dalhana. Yadavji Trikramji Acharya, editor: Varanasi: Chaukhambha Orientalia,
2008; 247.

Borkow G, Gabbay J. Copper as a biocidal tool. Curr. Med. Chem., 2005; 12:
2163-75.

Wood MJ, Skoien, R, Powell LW. The global burden of iron overload. Hepatol Int.,
2009; 3(3): 434-434. d0i:10.1007/s12072-009-9144-7

Arafa M.S. Meshref, Walaa A. Moselhy and Nour El-Houda Y. Hassan, Aluminium
Content in Milk and Milk Products and its Leachability from Dairy Utensils.
International  Journal of Dairy Science, 2015; 10: 236-242. DOI:
10.3923/ijds.2015.236.242

Martin NH, Boor KJ, Wiedmann M. Effect of post-pasteurization contamination on
fluid milk quality, J Dairy Sci., 2018; 101: 861-70. doi:10.3168/jds.2017-13339.

Vol. 02, Issue 10, 2025

42

——
| —


http://www.wjppr.com/

Gautam et al. World Journal Of Pharmacy and Pharmaceutical Research

USRS

3 #, Ie GHAIET T & qU & HGUUT AR THEROT ATt B gaHse # uRuRe
Igdfes Rgial 3R 3nyfas denfas tiewl & & aftd RewR fFr w®
TehTRT STl &1 ATShITITS JITsieAent, HRT U3, TEarIfeard 3R 3= uerif grr
T & gU b Hguul § FIET Afd ot & fou gsrel aragdienior deheitept &
HARIHAT BT &1 Fafd nyfas arglesor R/t 8 quadt 3k @ dead
AT 3o # JA &, M & Ragdaxer afed gu & diwor o ©
SAPT -39 YHTG USAT &1 Hgdfeed Haef®, RAw & & uepar gremr

HIYROT, QYT YIAUROT & HY 3807 3UAR Hl HJiold A W Heddled TEehIol
e &l Bl

I FeleT MYfAh faee & Y qU THER0T # AYdich gL B AT A
& U 3T & MY H HEThdT W SR Sl &1 3eqya # g gu & wud
Bl gerdr ¢l & fow gurfad Nfaurd Afedrd 3R sushr e &1 ot ggma fe=r
AT F| ATIST &b MY WP dedl P UTAYUROT WX IH 3UAR & YHTEl, Ut &b
STErell & T gATdl 3R depfeuds THERIOT Tafedt &1 Udr oo Had §, g @l
JuTerd AR FIET @l o & foU HHABCNA FABT & WY URUND Al Pl Uie
A &

WWW.W|ppr.com Vol. 02, Issue 10, 2025

43

——
| —


http://www.wjppr.com/

