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SCOPE OF THIS DOCUMENT

Purpose: 

Protein requirements across life stages and health conditions (ICMR-NIN based, Indian
context)
Whether plant proteins are truly "incomplete", limiting amino acids, and food combining
What PDCAAS and DIAAS can and cannot tell us
The "protein package": fibre, fat, sodium, processing, and what a food replaces
Plant vs animal protein, including muscle, health outcomes, and environment
Effects of cooking and processing on protein
When supplements help, and how to identify genuine protein risk
A food-first, seven-step framework for achieving protein adequacy through practical dietary
planning
Roles of the wider ecosystem, plus consensus statements

Evidence-based, food-first, and context-sensitive, with the goal of protein literacy, not protein
anxiety.

Approach: 

What it covers:

Healthcare professionals, dietitians, educators, advocacy groups, food companies, policymakers,
and researchers.

Audience: 

Reframes protein in plant-based diets, moving beyond grams to protein quality, the "incomplete
protein" narrative, and whole-diet adequacy.



1.Executive Summary

Protein has become one of the most talked-about and misunderstood topics in nutrition. Grams,
“complete vs incomplete” labels and high-protein marketing are useful, but none alone tells you
whether a diet is healthy or adequate.
Appropriately planned plant-based diets can meet protein and amino acid needs across most life
stages. Adequacy depends on total protein and calorie intake, dietary diversity, distribution of
protein-rich foods and individual health context. 

Whole Foods

Beans, lentils, soy, nuts,
seeds and whole grains
bring protein plus fibre

and micronutrients.

Context Matters
Protein quality cannot be

judged by PDCAAS/DIAAS
alone; food, meal and dietary

pattern matter.

Food- First

Build meals around diverse
protein-rich foods; use

supplements for a genuine gap

Protein adequacy is best approached through a food-first, context-sensitive framework: define the
individual's requirements, assess the existing dietary pattern, identify gaps, build meals around
diverse protein-rich foods, use preparation methods that support digestibility and tolerance, pair
adequate nutrition with resistance activity, and reserve supplements for situations where food alone
is insufficient or impractical.

Key takeaways:
Well-planned plant-based diets can meet protein needs at most life stages.
Plant foods have all essential amino acids, proportions just differ by food.
You usually don't need to combine specific proteins at every meal.
Lab protein scores (PDCAAS, DIAAS) are useful but incomplete measures of a food's real value.
Whole, minimally processed plant proteins should form the base of the diet.
Certain life stages and health conditions need closer, individual attention.
Supplements have a place for some people, but they don't replace overall diet quality.
Protein adequacy is a property of the whole diet, not any single food.

From protein numbers to protein literacy - evaluating protein at the level of the person, food,
meal, dietary pattern and health.

The idea that animal protein is “complete” while plant protein is “incomplete” oversimplifies the
science. Plant foods contain all essential amino acids; the relative amounts vary. In a varied diet
with enough calories, specific combining at every meal is usually unnecessary.
Protein Digestibility-Corrected Amino Acid Score (PDCAAS) and Digestible Indispensable
Amino Acid Score (DIAA help compare amino-acid profiles and digestibility, but they do not
capture the broader food package. Protein should be viewed across the protein, food, meal, dietary-
pattern and health/sustainability levels.
Whole, minimally processed plant proteins can meet protein needs while providing fibre and other
beneficial nutrients. A “plant-based” or “high-protein” label is not a guarantee of quality.
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2. Why Protein Needs to Be Reframed

Protein is essential for growth, tissue repair, immune function, enzyme and hormone production,
transport, and the maintenance of muscle and other lean tissues. But public discussion has reduced
this to one question: "How many grams do I need?" 
Quantification is important when assessing dietary adequacy, particularly in populations with
increased requirements.

2.1 Protein Has Become Just a Number

Protein recommendations are now frequently communicated through daily targets, percentages of
energy, grams per kilogram of body weight, leucine thresholds and protein-quality scores. A food
can be high in protein and still be high in sodium, saturated fat or added sugar, and low in fibre. 
Protein content is therefore important, but it is not a complete measure of food quality or dietary
adequacy.

2.2 Two Competing Oversimplifications
Protein discussions within and outside the plant-based ecosystem are often shaped by two
opposing narratives.

2.3 A Systems View
Protein nutrition operates through several interconnected levels. At the protein level, amino acid
composition and digestibility matter. At the food level, protein is delivered within a matrix
containing fats, carbohydrates, fibre, micronutrients, phytochemicals, sodium and other
components. At the meal level, portion size, food combinations, preparation and protein
distribution influence intake and utilisation. At the dietary-pattern level, diversity, energy
sufficiency and repeated food choices determine long-term adequacy. Finally, the individual’s age,
activity, health, appetite and physiological state modify both requirements and outcomes.
This expanded perspective changes the central question from “How much protein does this food
contain?” to “Does this overall dietary pattern provide sufficient, usable protein in a form that
supports the individual’s health and functional needs?” Protein should therefore be evaluated as
part of a system, not as an isolated number, nutrient or product claim.

The value of protein emerges from the interaction between the person, the food and the
overall dietary pattern.

Plant protein is inherently inferior
and animal protein is essential. 

Any plant-based diet automatically
provides enough protein. 

Plant-based diets can provide sufficient protein and essential amino acids, but adequacy depends
on how the diet is constructed and whether it meets the individual’s needs. Similarly, animal
foods may provide concentrated and highly digestible protein, but this characteristic alone does
not determine their overall health value. The type of food, degree of processing, quantity,
frequency and the foods being replaced must also be considered.

Neither position adequately reflects the evidence.
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Proteins
Biological factors

Nutrition

Context

Beyond grams: understanding protein in biological and
dietary context

REQUIREMENT

Vary minimum
needs, optimal
intake, life stage,
and clinical state.

QUALITY

Assessed using
measures such as
Biological Value,
Net Protein
Utilisation, and
PDCAAS, DIAAS

DIGESTION, ABSORPTION,
BIOAVAILABILITY, UTILISATION

How foods are processed
matters

Cooking

Fermentation

Refinement

Ultra-processing

PROCESSINGFOOD MATRIX

DIET-LEVEL QUALITY & COMPLEMENTARITY

Food combinations and overall dietary
pattern matter

Complementary
proteins

Meal composition
Dietary diversity
across the day

Overall package of
protein matters

Fibre
Micronutrients

Phytochemicals

Other food
components &
interactions

Physiological & Clinical outcomes 

Muscle integrity & strength Immune competence Metabolic health Recovery & wound healing

Neurocognitive functionBone health Healthy ageing & quality of life Sustainability & planetary health
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3. Understanding Protein Requirements
Protein requirements are often communicated as a single daily target. In practice, they represent a
range shaped by the individual’s physiology, health, activity and total dietary intake.
Understanding what protein recommendations mean and what they do not mean is essential before
evaluating the adequacy of a plant-based diet.
For a healthy Indian adult, ICMR-NIN recommends about 0.83 grams of protein per kilogram of
body weight per day, roughly 50g/day for a 60kg adult. This is a starting reference point, not a
strict minimum that must be hit daily, nor a reason to eat far more than needed.
Certain groups need more individual attention: growing children, pregnant or breastfeeding
women, older adults, athletes, people losing weight quickly (including on GLP-1 medications like
semaglutide), and people who are individuals with acute or chronic illness. For these groups,
adequacy may need more deliberate meal planning, more protein-dense meals, or targeted
supplements.

3.1 Protein Needs Change With Life Stage
Growing children and teens need more protein relative to their size. Pregnancy and breastfeeding
raise requirements to support the baby and milk production. Athletes may need more for muscle
repair and recovery. Older adults often need proportionally more protein because ageing reduces
how efficiently the body uses it (called "anabolic resistance"), and appetite often declines too.
During illness, injury, surgery or recovery, the body's protein needs typically rise, but the right
amount depends heavily on the specific condition, this should be guided by a clinician, not a
generic formula.

3.2 Energy (Calories) and Protein Work Together
When dietary energy is insufficient, amino acids may be oxidised for energy rather than being
fully available for tissue maintenance, repair and synthesis. This matters most for people on very
restrictive diets, older adults with poor appetite, athletes training hard, people losing weight
quickly, people on GLP-1 medications, and anyone who is suffering from acute or chronic illness.
Simply adding a protein powder without fixing low calorie intake or poor meal structure often
doesn't solve the underlying problem.

3.3 Daily Intake and Meal Distribution
Total daily protein matters most, but how it's spread across meals can help too. Many people eat
very little protein at breakfast and load up at dinner. Spreading protein-rich foods more evenly
across 2-3 meals can help with fullness, muscle maintenance, and simply hitting the daily target,
especially for older adults, athletes, and anyone trying to preserve muscle while losing weight.

0.83 g/kg/day Treat protein requirement as
flexible range shaped by an

individual. Not a fixed number
everyone should hit exactly. 

ICMR-NIN reference
for a healthy Indian adult
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Table: Protein Guidance at a Glance

Group Typical guidance Why

Healthy adults ~0.83 g/kg/day
ICMR-NIN reference; about
50g/day for a 60kg adult

Children & teens ~0.83-0.97 g/kg/day
Higher relative needs to support
growth

Pregnancy
+9.5 g/day (2nd trimester), +22
g/day (3rd)

Supports fetal growth and
maternal tissue

Breastfeeding
+16.9 g/day (0-6 mo), +13.2
g/day (6-12 mo)

Supports milk production

Older adults (65+) ~1.0-1.2 g/kg/day Counters age-related muscle loss

Athletes ~1.4-2.0 g/kg/day
Supports repair, recovery,
training adaptation

Hospital / acute illness ~1.0-1.2 g/kg/day
Depends heavily on severity;
individualise

Cancer / catabolic
illness

>1.0, up to ~1.5 g/kg/day
ESPEN guidance; individualise
to clinical status

Chronic kidney
disease

~0.8 g/kg/day (adjusted according
to stage of disease)

Protects kidney function; stage-
dependent
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4. Are Plant Proteins Really "Incomplete"?
Calling plant protein "incomplete" is misleading. Almost all plant foods contain all nine essential
amino acids, the ones the body cannot make itself and must get from food. What differs is the
relative amount of each amino acid, not whether it's present at all.
4.1 What "Complete Protein" Actually Means
A protein is technically labelled "complete" if it supplies all nine essential amino acids in
proportions close to what the body needs. This is a useful way to judge a single food, but real
diets are made of many foods eaten across many meals, so what matters more is the whole diet,
not one food in isolation.

4.2 Limiting Amino Acids: A Relative and Not Absolute, Issue
Cereals (rice, wheat) tend to be relatively lower in the amino acid lysine. Legumes (dal, beans)
tend to be relatively lower in methionine and cysteine. These are relative shortfalls, not absences  
and they matter far less when the diet includes a variety of foods. Soy, when consumed in
adequate amounts, is an exception among plant proteins, as it provides all nine essential amino
acids and can be considered a complete protein source.
4.3 Food Combining: Useful, But Rarely Mandatory

Traditional pairings like rice with dal, roti with chana, or idli with sambar naturally balance out
amino acid profiles. But healthy adults eating a varied diet with enough calories generally do not
need to deliberately combine specific proteins at every single meal, the body draws on the day's
overall intake. Combining becomes more useful when the diet is very limited in variety, energy
intake is low, or protein needs are unusually high.

4.4 The Indian Diet Context
Traditional Indian meals often naturally combine cereals and pulses, but simply having both on
the plate doesn't guarantee enough protein if the pulse portion is small. A large plate of rice with a
thin serving of dal can still be low in total protein. The real issue is usually quantity, not
"completeness." Practical priorities: eat more pulses and legumes, include soy foods where
suitable, use nuts and seeds as a top-up, choose protein-rich whole grains, and keep total calorie
intake adequate.

The right question isn't "is this one food a complete protein?" It's "does my overall diet
give me enough protein and amino acids?"

The Scramble in Action

Breakfast 

Oatmeal with
nuts & banana

Lunch Snack Dinner

Rice, lentils
and vegetables

Fruit and seeds Whole grain roti,
chickpeas, salad

The amino acids from
all these foods mix
(“scramble”) together...

OVER THE DAY
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5. Protein Quality Scores: Useful But Incomplete
Protein quality describes how well a protein provides the body’s indispensable amino acids,
considering both amino-acid composition and digestibility. Several methods assess protein quality,
each with its own strengths and limitations.

5.1 The Main Measurement Methods
Biological Value (BV): how much absorbed protein is retained and used by the body. It is an
older method and now mainly of historical interest.
Net Protein Utilisation (NPU): combines digestion and retention, but relies heavily on older
animal-study methods.
PDCAAS: compares a protein's amino acids to a reference pattern, adjusted for overall
digestibility. Widely used, but has limitations: scores are capped at 1.0, and it uses overall
protein digestibility rather than assessing each amino acid separately.
DIAAS: the newer, FAO-preferred standard. It assesses each indispensable amino acid
separately using ileal digestibility, providing a more precise picture of protein quality.

5.2 Protein-Quality Scores: What They Tell Us vs What They Miss

Scores CAN tell you Scores CANNOT tell you.

Amino acid profile: Compare essential amino
acids and identify limiting amino acids.

Actual intake: Whether enough total protein
is being consumed.

Digestibility: Estimate how well amino acids
are digested.

Meal context: How the protein contributes
alongside other foods in a meal.

Protein formulation: Help assess and
formulate concentrated protein products.

Overall diet quality: Dietary diversity, fibre
and other nutrients.

Potential gaps: Identify possible limitations in
low-diversity diets.

Food matrix & processing: How preparation
and processing affect the food.

High-need settings: Useful when protein
needs are high, or one staple provides much of
the protein.

Substitution & outcomes: What the protein
replaces and its wider health, affordability,
cultural, and environmental implications.

https://pan-india.in/ info@pan-india.in Page no. 7
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5.3 What Actually Determines Real-World Adequacy

How much of the food you actually eat, not just its theoretical score
Overall dietary diversity, which smooths out any single food's weak points
Whether total calorie intake is sufficient (protein can't be used well if you're underfed)
The person's own health situation: a source that's fine for a healthy adult may not be dense
enough for an older adult with a small appetite

6. The "Protein Package": What Else Comes
With It
No one eats pure protein. Every protein-containing food also brings or displaces fibre, fat,
carbohydrates, vitamins, minerals, plant compounds, sodium, and more. Two foods with identical
protein content can have very different effects on health.

PDCAAS and DIAAS help compare individual foods scientifically. They are not verdicts on
whether a diet or a food is healthy.

A serving of lentils, tofu, fish, processed meat, or a protein bar might all supply a similar amount
of protein, but they are nutritionally very different. What matters is the whole package: fibre, fat,
sodium, processing level, and what the food replaces in the diet.

Equal Protein ≠ Equal Food

Research consistently shows that replacing processed meat with legumes, nuts, or fish is linked to
better heart and longevity outcomes. But replacing an already-healthy minimally-processed meal
with an ultra-processed "high-protein" snack is not automatically an improvement, even though
the protein grams may look similar or higher.

6.4 What the Food Replaces Matters Most

What comes with the protein?

Pulses, beans, lentils, soy, nuts, seeds, and
whole grains provide protein alongside
fibre, healthy fats, minerals, folate, and
bioactive compounds, supporting dietary
quality, glycaemic control, healthy lipid
levels, and cardiovascular health.

6.1 Whole Plant Proteins 6.2 Animal Proteins Are Not One Category

Fish eggs, poultry, dairy, unprocessed red meat
and processed meat differ substantially in
saturated fat, sodium, processing and health
associations. WHO classifies processed meat
as a carcinogen and red meat as a probable
carcinogen, highlighting differences in the
nutrient profiles of animal protein foods.

Look beyond the protein grams. Ask what else comes with the food, and, most importantly,
what that food is replacing in the diet.

https://pan-india.in/ info@pan-india.in Page no. 8

6.3 Plant-Based Does Not Automatically Mean Healthy

Plant-based products range from whole lentils to heavily processed meat analogues, protein bars
and fortified snacks. Check sodium, saturated fat, added sugar and fibre, not just the protein
number.



WHITE PAPER- RETHINKING PROTEIN IN PLANT-BASED DIETS. 

7. Plant vs. Animal Protein: Moving Beyond
"Which Is Better"
Comparisons between plant and animal proteins are often framed as a search for a universally
superior source of animal protein cast as “complete” and highly bioavailable, and plant protein as
inherently healthier and more sustainable. Both framings contain elements of truth, but neither is
sufficient on its own to evaluate the nutritional or health value of an individual food or dietary
pattern.

Many animal foods provide concentrated, highly digestible protein and nutrients that need extra
attention on a strict plant-based diet: vitamin B12, iron, zinc, calcium, and long-chain omega-3s.
This can be genuinely useful when protein needs are high, appetite is low, or meal volume must
stay small. But animal protein is not one category; fish, eggs, dairy, poultry, unprocessed red
meat, and processed meat differ enormously in health impact.

7.1 Animal Proteins: Strengths and Important Distinctions

Whole and minimally processed plant proteins bring fibre, unsaturated fats, and plant compounds
linked with better cardiometabolic health. But plant protein also isn't one category; a whole lentil,
a soy protein isolate, and a plant-based meat analogue are nutritionally very different despite all
being "plant-based."

7.2 Plant Proteins: Strengths and Important Distinctions

Fast-digesting animal proteins like whey trigger a somewhat stronger short-term muscle-building
signal than some plant proteins, largely due to leucine content. But a 2025 review, by Reid-
McCann of 30 clinical trials found only a small overall advantage for animal protein on muscle
mass, no meaningful difference in strength or physical performance between plant and animal
protein,, and no difference at all between soy and milk protein specifically. The short-term
biological signal does not automatically translate into a long-term functional difference

7.3 Muscle Building: A Real But Modest Difference

7.4 What the Protein Replaces Changes the Outcome

The common question
“Which category of protein is superior?”

The more appropriate question
“Which protein sources, in what amounts and dietary context, best meet this person’s
nutritional and health needs?”

715,000+
people in a major prospective analysis

Outcome: Higher plant-protein intake was
associated with a lower risk of death from all
causes and from cardiovascular disease, while
associations for animal protein varied by source. 

The replacement matters. Replacing processed meat with legumes can matter far more than
simply swapping one already-healthy food for another.

https://pan-india.in/ info@pan-india.in Page no. 9
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Plant-based diets can meet protein needs at every stage, as long as they provide enough calories,
enough protein-rich food, and enough variety. Here's what changes by group:

Healthy adults: A varied, adequately fed diet with pulses, soy, nuts, and whole grains is
generally enough. No need for careful amino acid tracking.

Children & adolescents: Need enough calorie density, regular meals, and attention to B12,
iron, zinc, calcium, and vitamin D alongside protein.

Pregnancy & breastfeeding: Higher protein and calorie needs, plus attention to B12, iron,
iodine, calcium, vitamin D, zinc, choline, and omega-3s.

Athletes: Roughly 1.4-2.0 g/kg/day depending on training, with attention to timing and
recovery.

Older adults: Lower appetite and reduced ability to use protein efficiently mean more
protein-dense meals, better spacing across the day, and resistance exercise matter more.
Roughly 1.0-1.2 g/kg/day is typical.

Weight loss & GLP-1 therapy: Reduced appetite makes it harder to eat enough protein.
Focus on protein-dense foods and meal distribution rather than just "eating more protein"
overall. Watch for rapid weight loss, ongoing GI symptoms, or low intake.

Illness & hospitalization: Needs often rise while appetite falls; individualised nutrition
support (including supplements or clinical feeding when needed) should not be delayed.

8. Protein Needs Across Life Stages and
Health Conditions

7.5 Environmental Context
A major global analysis of nearly 40,000 farms found that even the lowest-impact animal products
generally still have a bigger environmental footprint than plant alternatives, though the exact
impact varies hugely by farming method and region. Environmental impact is a real consideration
alongside nutrition, affordability, and cultural relevance, not a replacement for any of them.

Neither plant nor animal protein is universally "better." What matters is the specific food,
how it's prepared, what it replaces in the diet, and the person's own needs.

Protein adequacy is a property of the whole diet, not the label "plant-based." Most healthy
adults just need variety and enough calories; other groups need more individual planning
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9.1 Heart health
Choose protective protein foods
Legumes, nuts, seeds and minimally processed
soy, particularly when replacing processed meat,
are associated with better cardiovascular
outcomes. Meta-analyses and trials suggest that
replacing red or processed meat with legumes,
soy or nuts can improve cardiovascular risk
markers, including cholesterol. Heart-health
guidance increasingly emphasizes plant-based
protein sources while limiting processed meat.

Protein quality is inseparable from the food
matrix and the replacement food.

9.2 Diabetes & blood sugar
Preserve the whole-food matrix
Whole pulses, nuts and soy, with their fibre
intact, generally produce a gentler glycaemic
response than refined carbohydrates. Regular
pulse intake is linked with improved glycaemic
markers. Processed meat, and to a lesser extent
unprocessed red meat, is associated with higher
diabetes risk; replacing these with nuts and
legumes is associated with lower risk.

Fibre and food structure matter when developing
healthier protein options.

Unhealthful plant-
based diet → 

Simply counting grams of protein doesn't predict health outcomes well. What matters more is
which specific foods the protein comes from, how processed they are, and what they replace in the
diet. Evidence increasingly supports viewing protein within the whole dietary pattern, reinforcing
that it's the food, not the nutrient in isolation, that drives outcomes.

WHITE PAPER- RETHINKING PROTEIN IN PLANT-BASED DIETS. 

9. Health Outcomes: The Source and Pattern
Matter More Than the Amount

Landmark JACC cohort: 209,000 adults,  
8,631 CHD cases, up to 29 years of follow-up

Healthful plant-
based diet→

 25% CHD risk

32% CHD risk

Replacing Meat / Eggs → 

Up to 54% lower risk of CVD and
premature death

EPIC-InterAct Study 

What replaces red and processed meat
matters, not protein quantity alone.

27,191 European participants
11,741 T2D cases

29,682 US adults, 6 prospective cohorts, 1985–2016 

Nuts/Legumes/
Whole Grains/Fish

Red /
processed
meat

Nuts: 10% lower risk
Yogurt: 10% lower risk
Whole-grain cereals: 8%
lower risk
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9.3 Weight management
Protein is part of the strategy
Higher protein intake can support satiety and
help preserve muscle during weight loss, but
effects are modest and depend on energy
intake and overall diet quality. Regular pulse
consumption is associated with small
reductions in body weight. Resistance
exercise adds an important benefit for
preserving muscle beyond diet alone.

Protein strategies work best within an overall
healthy dietary pattern, not as a standalone
solution.

9.4 Kidney health
Individualise by health status
In people without kidney disease, normal-to-
moderately high protein intake does not appear
to harm kidney function, although evidence on
very high intakes remains limited. In chronic
kidney disease, protein needs are individualised;
moderate restriction may benefit some patients
and should be guided clinically. Plant proteins
may offer advantages because of their fibre and
mineral profile, but evidence remains limited.

Avoid one-size-fits-all protein advice,
particularly in CKD.

9.5 Cancer risk
Separate prevention from treatment
Processed meat is an established colorectal
cancer risk factor, while red meat is a
probable risk factor. These associations apply
to specific foods, not to “protein” or animal
protein as a category. Plant-rich dietary
patterns are associated with lower cancer risk.
During active cancer treatment, however,
maintaining adequate energy and protein to
prevent malnutrition and muscle loss may
take priority.

Reduce processed meat, favour fibre-rich
diets, and individualise nutrition support
during treatment.

9.6 Muscle health & ageing
Beyond the protein target
Muscle health depends on adequate energy,
protein, resistance exercise and overall health.
Differences between plant and animal protein
in long-term muscle mass, strength and
physical performance appear small when total
intake and diet quality are considered.
Supplements are most useful when dietary
intake is inadequate, rather than as an
automatic add-on.

Healthy ageing requires adequate nutrition,
resistance exercise and individualised care, not
protein targets alone.

10. How Cooking and Processing Affect Protein
The nutritional value and functional properties of a protein-containing food are influenced by how
the food is prepared and processed. Soaking, germination, fermentation, grinding, heating,
extrusion, and protein isolation can alter protein structure, digestibility, amino acid availability,
food safety, palatability, and the broader nutritional composition of the final food. Food processing
can therefore either improve or reduce aspects of protein utilisation depending on the method,
intensity, food, and final product. 
Processing isn't automatically "good" or "bad"; what matters is the specific method and what it
does to the final food.
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10.2 Why Preparation Matters for Plant Foods
Raw legumes, grains, nuts, and seeds naturally contain compounds like phytates and trypsin
inhibitors, sometimes called "antinutrients," that can reduce mineral or protein absorption in large
amounts. These are not dangerous or harmful in a normal varied diet, but proper preparation
reduces them further and improves digestibility.

Whole or minimally altered foods: Pulses, beans, lentils, nuts, seeds and grains retain much
of their original food matrix, providing protein alongside fibre, minerals and bioactive
compounds.
Traditionally processed foods: Dal, tofu, tempeh, fermented batters, hummus and nut/seed
pastes may improve digestibility, safety, palatability and convenience while retaining much of
the food’s nutritional value.
Concentrates and textured proteins: Soy chunks, textured vegetable protein and pulse
concentrates provide more concentrated, shelf-stable protein. Their quality depends on
ingredients, processing, formulation and sodium content.
Protein isolates and powders: Provide concentrated, predictable protein and may be useful
when food-based intake is difficult, although isolation removes much of the original fibre and
food matrix.
Formulated plant-based products: Meat alternatives, protein bars, fortified snacks and
desserts vary widely in protein, fibre, sodium, saturated fat and overall formulation.

Processing is a tool, not a verdict. The right choice depends on the person and the purpose,
whole pulses for most people, protein isolates or fortified foods for someone with a specific
gap, like an older adult with a small appetite.

10.3 From Whole Foods to Isolates
Plant-protein processing ranges from whole foods to concentrated ingredients and formulated
products. Processing can alter protein concentration, digestibility, fibre, convenience and the
broader nutritional profile.

Practical Preparation Methods

Soaking: Softens beans and grains and reduces some compounds (lectins, oxalates), but
doesn't reduce phytic acid much and doesn't meaningfully boost protein content.
Sprouting/germination: Can improve digestibility and mineral availability, but raw sprouts
carry a real food-safety risk (Salmonella, E. coli) since there's no cooking step to kill bacteria,
cook sprouts or buy from safe, refrigerated sources.
Fermentation: Can improve digestibility and nutrient availability (e.g. dhokla-style batters,
tempeh) and adds dietary variety, but effects depend on the specific microbes and food.
Cooking: Proper cooking (including pressure cooking) improves digestibility and safety for
pulses and legumes. Overcooking at very high heat can reduce the availability of some amino
acids (like lysine), so "adequately cooked" is the goal — not minimal or excessive cooking.
Frying: Mainly adds fat and calories rather than destroying protein. Repeated reuse of frying
oil is the bigger nutritional concern.
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Protein powders, shakes, bars, and fortified foods are now marketed to almost everyone. The real
question isn't "Should I use a protein supplement?" It's "Do I have a specific, defined protein gap
that food alone can't practically fill?"

11.1 Do Plant-Based Diets Need Supplements?
Usually, no. Most healthy adults eating a varied, adequately fed plant-based diet can meet their
protein needs through food. Being vegan or vegetarian is not, by itself, a reason to supplement.
Before reaching for a powder, check: is total food/calorie intake adequate? Are protein-rich foods
included at each meal? Is appetite or meal size limited? If the problem is skipped meals or small
portion sizes, fixing the diet is usually more useful than adding a supplement.

11.2 When Supplements Genuinely Help
Athletes with high training loads, travel, or limited access to full meals around workouts
Older adults with low appetite, chewing difficulty, or early fullness
People on GLP-1 medications or losing weight quickly, where appetite suppression limits food
volume
People recovering from illness or surgery, where clinically formulated supplements may be
more appropriate than sports products

WHITE PAPER- RETHINKING PROTEIN IN PLANT-BASED DIETS. 

11. Protein Supplements: A Useful Tool, Not a
Universal Need

Source Key traits Note

Whey (dairy) Fast-digesting, high leucine Not vegan

Casein (dairy) Slow, sustained release Not vegan

Soy Strong amino acid profile, good
evidence base

Plant-based; check thyroid
medication timing

Pea protein Good plant option, rich in lysine Lower in methionine

Rice protein Useful alternative to soy/pea Lower in lysine; often blended
with pea

Plant blends Combine sources for a fuller amino
acid profile

Quality depends on the actual
formulation

Collagen Specific joint/skin uses Not a complete protein, don't
rely on it as a main source

Common Protein Sources Compared
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11.5 Protein Dose, Leucine, and Distribution

12. Identifying Genuine Protein Risk in Plant-
Based Diets
Protein risk comes from a mismatch between intake and need, not from following a plant-based diet
per se. A healthy adult eating a varied, adequately fed plant-based diet is typically at low risk. An
older adult with poor appetite, someone losing weight rapidly, or a patient recovering from a major
illness needs closer attention, regardless of diet type.

12.1 When Plant-Based Diets Can Become Protein-Limited
Cereal-heavy meals with only a small portion of pulses (a quantity problem, not a "combining"
problem)
Very restrictive diets that exclude legumes/soy or rely on a narrow range of raw, low-calorie foods
Diets dominated by refined or ultra-processed foods, where legumes, soy, nuts and whole grains
are pushed out
Low total calorie intake, which increases how much protein gets burned for energy instead of
used for repair

Overall, research shows plant-based diets can supply enough protein across adulthood when they
include a good variety of legumes, soy, nuts and seeds. The main real-world risk is having too little
protein relative to calories, not poor amino acid "quality." The clearest risk case is a diet that leans
very heavily on grains rather than legumes, since grains are comparatively low in protein per calorie.

The appropriate supplement dose depends on body size, age, diet, activity, training or recovery goals,
energy intake and clinical context. More is not necessarily better; excessive supplementation may
increase cost and displace other foods.
Leucine supports muscle-protein synthesis, particularly in older adults, but effective synthesis also
requires all essential amino acids, adequate energy, and an anabolic stimulus. Total daily protein
intake remains the foundation; dose distribution and timing should be individualised rather than based
on a rigid “anabolic window.”

A protein shake may provide 20–30 g protein but little energy, fibre, essential fats, micronutrients,
or food diversity. Unless specifically formulated as a nutritionally complete meal replacement, it
should not be considered equivalent to a balanced meal.
Similarly, protein water provides isolated protein but not the broader nutritional value of pulses,
soy foods, nuts, seeds, whole grains, vegetables, or fruit.
Protein supplements can help fill protein gaps, support recovery, increase protein density, and
meet clinical needs when food intake is limited; meal replacement requires a nutritionally
complete product.
Look for products with a clear ingredient list, transparent protein content, and (for athletes) third-
party testing for banned substances. 

Important Cautions
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Domain Key question

Intake Is enough protein being consumed?

Demand Are requirements increased?

Digestion & losses Can protein be digested, absorbed, and retained?

Function & trajectory Is there evidence of decline?

WHITE PAPER- RETHINKING PROTEIN IN PLANT-BASED DIETS. 

A Simple Way to Assess Risk

12.2 Individuals at Higher Risk

Infants and children with poor growth, pregnant or breastfeeding women eating too little, athletes
with heavy training loads, older adults with poor appetite or frailty, people losing weight rapidly
(including on GLP-1 medications), people with chewing/swallowing or digestive problems, and
anyone recovering from surgery, injury, infection, or cancer treatment.

Risk rises when problems appear across several of these areas at once, not just one. Response
should scale with risk: routine dietary guidance for low risk, closer dietary review and better meal
structure for emerging risk, and a proper clinical nutrition assessment for high or urgent risk.
Protein risk is not defined by the dietary label alone. It emerges from the interaction of intake,
demand, digestion and losses, and functional trajectory. Assessment across all four domains helps
determine whether routine dietary guidance is sufficient or whether clinical nutrition intervention
is required. 

Protein guidance should move beyond generic instructions to “eat more protein.” Effective
guidance begins by understanding the person’s requirements, identifying where the existing diet
falls short, and selecting foods that improve both protein adequacy and overall dietary quality.
A food-first approach prioritizes culturally familiar, affordable, and minimally processed foods.
However, food-first does not mean food-only. Concentrated protein foods, fortified products, and
supplements may be useful when requirements are high, appetite is limited, or ordinary meals
cannot provide sufficient intake

13. A Food-First Framework for Plant-Protein
Adequacy
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Seven Practical Steps:

1.Define the Individual’s Protein Need Context: age, activity, weight goals, appetite, illness,
and any treatments.

2.Assess the Existing Dietary Pattern: meal timing, portions, protein sources, and calorie
intake.

3.Establish an Appropriate Protein Target: based on standard guidance, adjusted for their
situation.

4.Build Meals Around Diverse Protein-Rich Foods: pulses, soy, nuts, seeds, whole grains, and
traditional combinations.

5.Improve Protein Density and Utilization: thicker dal, more tofu/tempeh, fortified foods, and
preparation methods (soaking, cooking, and fermenting) that improve digestibility.

6.Combine Protein with Resistance Activity and Recovery: protein alone doesn't build or
preserve muscle; movement is the other half of the equation.

7.Use Supplements Selectively: only when food alone genuinely can't meet the need, and
choose the product carefully.

Common meal The gap Simple fix

Tea/coffee + toast Very low protein Add a pulse dish, tofu, or soy yogurt.

Idli/dosa + a little
chutney

Modest protein Add a generous dal-based sambar

Large rice + a little dal Low protein density
Shrink the rice portion, increase the
dal/tofu.

Roti + vegetable curry
only

No concentrated protein Add chana, rajma, dal, or soy.

Fruit-only meal or
smoothie

Inadequate protein Add soy milk, tofu, or soy yogurt.

Very small meals (e.g.,
on GLP-1 therapy)

Reduced protein/nutrients
Prioritise protein-dense food within
tolerated volume

Quick Fixes for Common Meal Gaps
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14.Responsibilities of the Plant-Based Ecosystem
Getting protein right isn't only an individual responsibility; it depends on healthcare professionals,
advocacy groups, educators, food companies, policymakers, and researchers all doing their part.

Healthcare professionals: Assess the real diet and situation rather than assuming a "vegan" or
"plant-based" label means adequate or inadequate protein.
Plant-based advocacy groups: Be honest about both strengths and limitations; claiming all
plant-based diets are automatically fine undermines trust.
Educators: Teach protein as a person-food-meal-diet system, not a simple "complete vs
incomplete" checklist.
Food companies: A protein claim on packaging isn't proof of nutritional quality; sodium, sugar,
saturated fat, and fibre matter too. Avoid exaggerated muscle-building claims.
Policymakers: Support affordable pulses and legumes, crop diversity, clear food labelling, and
quality standards for supplements.
Researchers: Study specific foods and real-world diets, especially in Indian vegetarian and
vegan populations, older adults, and people on weight-loss therapies, rather than treating all plant
or animal protein as one category.

15. Conclusion
Protein is essential, but modern conversations often reduce it to grams, scores, and marketing claims,
losing sight of the person, the meal, and the overall diet.
Well-planned plant-based diets can meet protein and amino acid needs across most life stages,
supported by what we know about human protein requirements and the amino acid content of varied
plant foods. But this depends on eating enough calories, eating enough protein-rich food, and keeping
the diet varied.
The real question is never "is this one food complete?" It's "does the whole diet provide enough
protein for this person's needs?" PDCAAS and DIAAS remain useful scientific tools for comparing
individual foods, but they don't capture portion sizes, real meals, food processing, affordability, or
long-term health.
Equal grams of protein do not mean equal foods. Health outcomes depend on the specific food, how
it's prepared, and what it replaces in the diet. Extra care is needed for older adults, children, pregnant
or breastfeeding women, athletes, people losing weight rapidly (including on GLP-1 therapy), and
people recovering from illness.
The practical foundation is a food-first approach: build meals around a variety of protein-rich foods,
improve protein density where needed, use preparation methods that aid digestion, and pair adequate
nutrition with resistance exercise. Supplements remain useful, but as a targeted tool for a specific
gap, not as a routine substitute for a good diet.
The goal is not to promote ever-higher protein intake nor to declare one protein source universally
superior. It's protein literacy: understanding protein in the context of the person, the food, the meal,
the diet, and the wider food system.
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Appropriately planned plant-based diets can meet protein and essential amino acid needs
across most life stages, provided total intake, calories, and variety are adequate.
The "complete vs incomplete protein" framing is an oversimplification. Most plant foods have
all essential amino acids; precise combining at every meal is generally unnecessary in a
varied, well-fed diet.
PDCAAS and DIAAS are useful but incomplete, they measure amino acids and digestibility,
not a food's full nutritional, clinical, or environmental value.
Protein foods shouldn't be sorted into simple "plant vs animal" categories. The specific food,
its processing, and what it replaces matter more than its origin.
A "plant-based" or "high-protein" label does not guarantee nutritional quality, check the whole
product, not just the protein number.
Higher-risk groups: older adults, children, pregnant/breastfeeding women, athletes, people
losing weight rapidly, and those recovering from illness, need more individual assessment and,
sometimes, targeted supplementation.
Food-first doesn't mean food-only. Supplements are appropriate when they fill a real, defined
gap, not as a routine replacement for diet quality.
Protein guidance should weigh health, accessibility, cultural relevance, and environmental
sustainability together. The goal is protein literacy, not protein anxiety.

Consensus Statements
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	SCOPE OF THIS DOCUMENT
	Purpose:
	Reframes protein in plant-based diets, moving beyond grams to protein quality, the "incomplete protein" narrative, and whole-diet adequacy.

	Audience:
	Healthcare professionals, dietitians, educators, advocacy groups, food companies, policymakers, and researchers.

	What it covers:
	Protein requirements across life stages and health conditions (ICMR-NIN based, Indian context)
	Whether plant proteins are truly "incomplete", limiting amino acids, and food combining
	What PDCAAS and DIAAS can and cannot tell us
	The "protein package": fibre, fat, sodium, processing, and what a food replaces
	Plant vs animal protein, including muscle, health outcomes, and environment
	Effects of cooking and processing on protein
	When supplements help, and how to identify genuine protein risk
	A food-first, seven-step framework for achieving protein adequacy through practical dietary planning
	Roles of the wider ecosystem, plus consensus statements

	Approach:
	Evidence-based, food-first, and context-sensitive, with the goal of protein literacy, not protein anxiety.


	1.Executive Summary
	From protein numbers to protein literacy - evaluating protein at the level of the person, food, meal, dietary pattern and health.
	Protein has become one of the most talked-about and misunderstood topics in nutrition. Grams, “complete vs incomplete” labels and high-protein marketing are useful, but none alone tells you whether a diet is healthy or adequate.
	Appropriately planned plant-based diets can meet protein and amino acid needs across most life stages. Adequacy depends on total protein and calorie intake, dietary diversity, distribution of protein-rich foods and individual health context.
	The idea that animal protein is “complete” while plant protein is “incomplete” oversimplifies the science. Plant foods contain all essential amino acids; the relative amounts vary. In a varied diet with enough calories, specific combining at every meal is usually unnecessary.
	Protein Digestibility-Corrected Amino Acid Score (PDCAAS) and Digestible Indispensable Amino Acid Score (DIAA help compare amino-acid profiles and digestibility, but they do not capture the broader food package. Protein should be viewed across the protein, food, meal, dietary-pattern and health/sustainability levels.
	Whole, minimally processed plant proteins can meet protein needs while providing fibre and other beneficial nutrients. A “plant-based” or “high-protein” label is not a guarantee of quality.
	Protein adequacy is best approached through a food-first, context-sensitive framework: define the individual's requirements, assess the existing dietary pattern, identify gaps, build meals around diverse protein-rich foods, use preparation methods that support digestibility and tolerance, pair adequate nutrition with resistance activity, and reserve supplements for situations where food alone is insufficient or impractical.

	Whole Foods
	Beans, lentils, soy, nuts, seeds and whole grains bring protein plus fibre and micronutrients.

	Context Matters
	Protein quality cannot be judged by PDCAAS/DIAAS alone; food, meal and dietary pattern matter.

	Food- First
	Build meals around diverse protein-rich foods; use supplements for a genuine gap

	Key takeaways:
	Well-planned plant-based diets can meet protein needs at most life stages.
	Plant foods have all essential amino acids, proportions just differ by food.
	You usually don't need to combine specific proteins at every meal.
	Lab protein scores (PDCAAS, DIAAS) are useful but incomplete measures of a food's real value.
	Whole, minimally processed plant proteins should form the base of the diet.
	Certain life stages and health conditions need closer, individual attention.
	Supplements have a place for some people, but they don't replace overall diet quality.
	Protein adequacy is a property of the whole diet, not any single food.
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