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ak milk, known as "white gold," is a nutrient-dense alternative to cow milk, specifically 

adapted for high-altitude survival. It contains significantly higher levels of total solids 

(16.9%), fat (6.5%), and protein (5.1%). Beyond macronutrients, it is rich in vitamins, 

minerals, and bioactive components like Conjugated Linoleic Acid (CLA), which is four 

times higher than in goat or sheep butter. Indigenous processing produces unique products 

such as mar (yak butter), chhurpi, phrum, and churkam. However, large-scale production 

faces technological hurdles. Research indicates that yak milk proteins are highly heat-

sensitive; heating above 85°C causes significant denaturation and aggregation of whey 

proteins. Furthermore, while China produces 1.2 million tonnes annually, availability in other 

regions remains inadequate. Overcoming these challenges requires developing large-scale 

processing techniques and enhancing efficiency to maintain the milk's functional integrity. 

With recognized health benefits, including high IgG and essential fatty acids, yak milk 

presents significant global export opportunities as a premium functional food. 
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Introduction 
Yak milk, frequently termed "white gold" by high-altitude communities, represents a 

pinnacle of evolutionary adaptation. Thriving in the harsh, low-oxygen environments of the 

Himalayas at altitudes exceeding 3,000 meters, yaks (Bos grunniens) produce a milk that is 

essentially a naturally concentrated nutritional essence. The total yak population in India is 

58,000, according to the 20th Livestock Census (2019). Yak milk is transitioning from a 

regional survival staple to a globally recognized functional superfood. 

Composition of Yak Milk 
Yak milk is distinct from conventional bovine milk due to its higher density of nutrients, 

which evolved to support calf survival in temperatures as low as -40°C. 

Macro-Nutritional Profile 

Compared to Holstein cows, yak milk is significantly richer in total solids, fat, and protein. 

 Total Solids: Averages 16.9g per 100g, compared to 13.3g in cows. 

 Protein: Contains 4.5–5.5% protein, predominantly in the form of casein (3.2–4.0%) and 

whey protein (0.7–1.2%). 

 Fat Content: Ranges from 5.5% to 7.5%, providing a critical energy source for high-

altitude dwellers. 

The Fatty Acid Advantage 

The lipid profile of yak milk is one of its most valuable health attributes. 

 CLA & Omega-3: It contains significantly higher levels of Conjugated Linoleic Acid 

(CLA) - up to four times more than goat or sheep milk - and a superior ratio of omega-3 

to omega-6 fatty acids. 
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 Palmitic & Oleic Acids: Primary energy sources that also contribute to the distinct flavor 

and texture of yak dairy products. 

Micronutrients and Bioactive Components 

 Vitamins: Rich in Vitamin A (0.6–1.2 mg/L), Vitamin B12 (0.2–0.6 mg/L), and Vitamin 

E (1–6 mg/L). 

 Minerals: Contains essential minerals like iron, which supports hemoglobin synthesis - a 

critical factor for hypoxia (low oxygen) tolerance in plateau regions. 

Traditional and Modern Yak Milk Products 
The processing of yak milk is deeply rooted in nomadic traditions, often utilizing 

spontaneous fermentation and manual churning. 

1. Mar (Yak Butter) 

 Characteristics: Known for its vivid yellow hue, especially when produced in spring. 

 Flavour: Possesses a sweet, distinct, and delectable flavor due to unique volatile 

compounds. 

2. Chhurpi and Hard Cheeses 

 Hard Chhurpi: An acid-coagulated cottage cheese that is pressed and dried until it has 

extremely low water activity. 

 Shelf Life: Due to its low moisture, hard chhurpi can be stored for up to 2 years or more, 

making it an ideal "travel food" for nomads. 

3. Phrum and Fermented Milks 

 Phrum: A traditional acid-coagulated product with a shelf life of approximately 9 days at 

4°C. 

 Preservation: Modern strategies include adding 0.6% turmeric to slow chemical 

changes during storage. 

Technological Challenges in Processing 
Scaling yak milk production from "tent-side" to "factory-scale" introduces several technical 

hurdles. 

1. Thermal Sensitivity and Protein Oxidation 

Yak milk proteins are highly sensitive to heat treatment. 

 Aggregation: Research indicates that heating skim yak milk above 85°C causes 

significant denaturation and aggregation of whey proteins. 

 Oxidation: Different heat treatments (pasteurization vs. sterilization) induce varying 

degrees of protein oxidation, which can alter the structural conformation of the milk and 

affect its nutritional value. 

2. Seasonal and Geographical Constraints 

 Availability: Production is highly seasonal, primarily available during the warmer 

months when yaks have access to lush alpine pastures. 

 Logistics: The remote, high-altitude locations of herds make it difficult to maintain a cold 

chain, leading to high rates of raw milk spoilage before it reaches processing units. 

3. Standardization Issues 

Because yaks graze on wild pastures, the composition of milk varies significantly based on 

the season, altitude, and specific forage available. Standardizing fat and protein levels for 

commercial products (like 1.5–2% fat skim milk) requires sophisticated equipment often 

unavailable in remote areas. 

Strategies to Overcome Challenges 
To modernize the yak dairy industry, researchers and engineers are implementing several 

strategic interventions. 

1. Improved Cold-Season Feeding - Stall-feeding and concentrate supplementation during 

the 180-day cold season can prevent weight loss in yaks and maintain baseline milk 

production levels. 
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2. Advanced Packaging and Storage - Using multilayer flexible films and vacuum-sealed 

bags with oxygen barriers can significantly extend the shelf life of traditional products like 

chhurpi. Implementing strict straining, boiling, and aseptic handling protocols at the source 

helps mitigate initial microbial loads. 

3. Optimizing Thermal Processing - Research into low-temperature pasteurization seeks to 

minimize protein oxidation while ensuring safety, thereby preserving the bioactive functions 

of the milk. 

Functional Health Benefits 
Yak milk is increasingly marketed as a "functional food" due to its systemic health impacts. 

 Antioxidant Properties: Bioactive peptides derived from yak milk casein can reduce 

oxidative stress and pro-inflammatory cytokines. 

 Hypoxia Tolerance: The high iron and CLA content help the body adapt to low-oxygen 

environments by promoting erythrocyte synthesis. 

 Immune Support: Contains high levels of Immunoglobulins (IgG) and Lactoferrin, 

which are essential for infant health and general immune defense. 

Future Prospects and Global Market 
 Export Opportunities: There is a surging demand in North America and Europe for 

exotic, artisanal dairy products like yak cheese and butter. 

 Dietary Alternatives: As a more nutrient-dense and potentially more digestible 

alternative to cow's milk, yak milk is gaining favor among health-conscious urban 

consumers. 

 Research Focus: Future studies are directed at developing large-scale processing 

techniques that maintain the milk's "natural" profile while meeting international safety  

Conclusion 
In conclusion, yak milk represents a unique intersection of ancient cultural tradition and 

modern nutritional science. While significant technological and logistical challenges remain, 

its status as a "functional food" ensures it will play an increasingly prominent role in the 

global specialty dairy market. 
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