V£ Calcium from Plant Foods

Plant calcium bioavailability varies enormously depending on oxalate and phytate content —
two natural compounds that bind calcium and inhibit its absorption.

Plant food

Kale, broccoli, bok
choy, Chinese
cabbage

Fortified soy milk /
plant milks

Almonds, sesame
seeds (tahini)

Spinach, beet
greens, Swiss
chard

Beans / lentils

KEY TAKEAWAYS:

Approx.
absorption
(%)

50-60 %

=30 %

20-25 %

=5 %

=15-25%

Notes

Very well absorbed — better than milk per mg
consumed.

Similar to dairy when calcium is added as tricalcium
phosphate or carbonate. Shake before pouring (the
calcium can settle).

Moderate; limited by phytates.

Very poor absorption because of oxalates. You'd have to
eat huge amounts to match dairy calcium.

Varies by preparation; soaking/sprouting improves it.

Dairy = baseline: 30 % absorption — 1 cup milk (~300 mg Ca) gives ~100 mg

absorbed.

Low-oxalate greens (kale, bok choy, broccoli) actually outperform milk per mg of
calcium, but they contain less total calcium per serving, so you’d need larger

portions.

Fortified plant milks are an excellent equivalent, provided they use a stable
calcium salt and you shake the container.

High-oxalate greens (spinach, beet greens) are poor calcium sources despite
high content on paper.



The 1,000-1,200 mg/day RDA is for total calcium consumed, not absorbed.

It already assumes only about one-third will actually be absorbed.

People eating predominantly plant-based diets may need to emphasize bioavailable calcium
sources or fortified foods to reach equivalent absorbed amounts.

The RDA (1,000-1,200 mg/day for adults) assumes average absorption of roughly 25-35 %,
based on a “mixed Western diet” (with milk, grains, and variable plant foods).

That means to absorb about 300—400 mg of calcium — the amount needed to offset daily
losses — you have to eat~1,000-1,200 mg.

These have 50-60 % absorption efficiency, much higher than dairy or fortified milk (=30 %).

Food Calcium (mg per serving) Approx. absorbed (mg) Note
s

Q

1 cup cooked bok choy 50-60 % absorbed — Very high absorption, low

(~160 mg) 80-95 mg oxalate

1 cup cooked kale (~180  50-60 % absorbed — = Excellent absorption

mg) 90-110 mg

1 cup broccoli (~60 mg) 50-60 % absorbed — = Modest content, good
30-35 mg absorption

1 cup fortified soy milk ~30 % absorbed — = 90 Similar to dairy

(~300 mg) mg

1 cup cow’s milk (~300 =30 % absorbed — = 90 Reference standard

mg) mg

If your calcium sources are mainly kale, bok choy, broccoli, fortified tofu, or fortified plant milks:

e You may meet your absorbed calcium target (=300—400 mg/day) with ~700-900 mg
total calcium intake, rather than 1,200 mg.
e That’s roughly 20-30 % less total calcium needed if all sources are high-bioavailability.

However — most people’s diets are mixed, so public health agencies don’t lower the RDA; they
build in a safety margin for variability in:

e Absorption inhibitors (oxalate, phytate, sodium, caffeine)
e Vitamin D status
e Gut health and age-related absorption decline




>

) Supporting evidence

e Heaney et al., Am J Clin Nutr 1991: Kale and bok choy calcium absorption = 50-60 %;
milk = 32 %.

e Weaver & Plawecki, Am J Clin Nutr 1994: Confirmed high fractional absorption from
low-oxalate greens.

e NIH ODS Calcium Fact Sheet (2024): Notes greater absorption from these vegetables
than from milk.

{4 Bottom line:

e The 1,000-1,200 mg/day RDA is based on average absorption (= 30 %).
If your diet consists mostly of highly absorbable, low-oxalate plant sources, you can
likely meet calcium requirements with less total calcium (= 700-900 mg/day).

e Just ensure variety and consistency — since very few people rely solely on those
top-absorbing foods every day.

- Step 1. What we’re aiming for

Adults typically need to absorb = 300—400 mg/day of calcium to maintain balance.
If you choose only plant foods with 2 30 % absorption efficiency, you’ll need =
900-1,000 mg total calcium intake to achieve that absorbed amount.

e So the goal = ~900-1,000 mg total calcium/day from low-oxalate, high-bioavailability
plants or fortified foods.

#3 Step 2. Build it from real foods

Food Typical Calciu Approx. Notes
serving m (mg) absorbed
(mg)*
Fortified soy milk 1 cup 300 90 (30 %) Same absorption as dairy;
(240 mL) check label, shake well.

Calcium-set tofu (with % cup 250-35 100-140 (40 Check ingredient list for
calcium sulfate) (125 g) 0 %) “calcium sulfate.”



Cooked bok choy 1 cup
Cooked kale 1 cup
Broccoli 1% cups
Almonds Ya cup

(~309)
Sesame seeds / 1 Tbsp
tahini

Fortified orange juice 2 cup
(if used)

160

180

150

90 (55 %)

95 (55 %)

45 (50 %)

25 (25 %)

15 (25 %)

45 (30 %)

Excellent absorption; 2 cups
raw = 1 cup cooked.

Easy to add to soups or
stir-fries.

Side dish portion.

Adds crunch; moderate
bioavailability.

Use in dressing or dip.

Optional boost.

*Approximate absorbed calcium based on mean bioavailability values from Heaney 1991,

Weaver 1994, and NIH ODS 2024.

V2 Example Day = 1,000 mg Total Ca — ~350 mg

Absorbed
Meal Food & portion Est. calcium (mg)
Breakfast 1 cup fortified soy milk in oatmeal + 1 Tbsp tahini 365 mg
drizzle
Lunch Kale-chickpea salad (1 cup cooked kale) + V4 cup 275 mg
almonds
Snack Fortified orange juice 72 cup 150 mg
Dinner 2 cup calcium-set tofu stir-fried with 1 cup bok choy + 250 mg

1 cup broccoli

Daily
total

= 1,040 mg (~340 mg
absorbed)

That’s equivalent to meeting the RDA for absorbed calcium without any dairy.




% Optional swaps (all = 250-300 mg calcium each)

1 cup fortified oat or pea milk (check label = 300 mg Ca)

1 cup cooked mustard greens or turnip greens

2 cup tempeh (varies 80—200 mg)

2 Tbsp chia seeds (~180 mg Ca, 30 % absorbed = 55 mg absorbed)

“2 Quick checklist

{74 Choose low-oxalate greens (kale, bok choy, broccoli, mustard greens)

4 Include fortified beverages or calcium-set tofu daily

{74 Ensure vitamin D sufficiency and adequate protein, both of which aid absorption
{74 Distribute calcium across meals (< 500 mg at once = better absorption efficiency)

Bottom line:

A 100 % plant-based pattern can meet calcium needs comfortably with a mix of fortified plant
milks, calcium-set tofu, and 2—-3 cups of cooked low-oxalate greens daily — achieving
roughly the same absorbed calcium as 2—3 servings of dairy, without exceeding 1 g total intake.

FYI:

Calcium content of typical dairy servings

Dairy food Standard Calcium Approx. absorbed
serving (mg) (mg)*
Cow’s milk (any fat content) 1 cup (240 mL) 300 ~90 mg (30%)
Yogurt, plain %acup (175 9) 275-300 ~90 mg
Cheese, hard (cheddar, Swiss) 1 0z (28 g) 200 ~60 mg
Cheese, soft (mozzarella, Y2 cup 100-150 ~35-45 mg

cottage)

*Based on ~30 % fractional absorption for dairy calcium (Heaney 1991; NIH ODS 2024).



Daily Structure for Optimal Calcium Intake (=1000-1200 mg/day total)

Food Example Foods Recommende Approx. Key Notes
Group d Servings  Calcium
(mg)
Fortified Fortified 2 cups total 600 Calcium and vitamin D
plant milk  soy/almond/oat milk, per day source; choose
or dairy low-fat dairy milk, unsweetened, fortified
yogurt options.
Low-oxalat Bok choy, kale, 2 cups cooked 250 Highly absorbable
e greens broccoli, collards (or 4 cups raw) calcium; rich in vitamin K

and magnesium.

Calcium-se Firm tofu (with calcium %2 cup 250-300 40-50% absorbed;

t tofu sulfate) excellent plant calcium +
protein.

Nuts & Almonds, tahini, chia Ya cup or 1 80-100  Adds magnesium and

seeds seeds Thsp tahini healthy fats.

Other plant White beans, figs, 1 cup beansor 60-100  Contribute fiber and

sources oranges 2 figs potassium.

{4 Total Calcium: =1000—1200 mg/day
{74 Absorbed Calcium: =300-400 mg/day

& Why This Pattern Supports Whole-Body Health

(1Bone Health

e Combines adequate calcium and vitamin D with protein and magnesium for bone
matrix and mineralization.
e Includes resistance training and impact movement for osteogenic stimulus.

2)Cardiovascular Protection

e Rich in unsaturated fats (nuts, seeds, olive oil), fiber, potassium — lowers LDL-C and
blood pressure.
e Low in sodium and saturated fat compared to cheese-heavy or processed Western diets.

(3 Diabetes & Metabolic Health



Emphasizes whole grains and legumes with low glycemic load.
Fermented dairy (yogurt, kefir) associated with lower T2D risk in cohort data.

Plant-predominant diets improve insulin sensitivity and weight regulation.

4)Cancer & Longevity

High intake of cruciferous vegetables, fruits, and legumes provides antioxidants and
phytochemicals linked to lower risk of breast, colorectal, and prostate cancers.
Minimizing processed and red meats reduces IGF-1 activation and inflammation.

(5)Gut & Immune Function

Fiber and polyphenols support microbiome diversity and SCFA production—improving
calcium absorption and reducing systemic inflammation.

% Example Daily Meal Plan

Breakfast:

1 cup fortified soy milk blended into oatmeal with 1 Tbsp chia + berries (=350 mg Ca)

Lunch:

Snack:

Kale and lentil salad with tahini dressing + 2 cup calcium-set tofu (=400 mg Ca)

Handful of almonds + %2 cup fortified plant milk latte (=150 mg Ca)

Dinner:

Stir-fry with bok choy and broccoli, served with brown rice + 1 cup low-fat yogurt (=350
mg Ca)

Total: ~1,250 mg calcium (~350—-400 mg absorbed)

= Complementary Lifestyle Factors

Vitamin D: Aim for serum 25(OH)D = 75 nmol/L (30 ng/mL); supplement 800—2000
IU/day as needed.

Physical Activity: 150 min/week of moderate—vigorous aerobic activity + 2—3 resistance
sessions.

Protein: 1.0-1.2 g/kg/day from legumes, soy, nuts, seeds, or dairy.



e Limit: processed meats, refined sugars, sodium, and high-saturated-fat cheese.

Takeaway

L

Strong bones and longevity share the same foundation: a plant-forward,
minimally processed diet rich in calcium, vitamin D, and phytonutrients,



