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Definitions

Nutritious = high 

micronutrient density 

with minerals, vitamins, 

and other substances 

that promote health

Leafy Vegetable = a 

plant grown with leaves 

used for human food 



Why should we be interested in 
Nutritious Leafy Vegetables?

� Malnutrition causes poor health

� 87% of metabolic energy of children under 5 

is used by brainis used by brain

� Permanent damage to cognitive ability occurs 

from poor nutrition

� Malnutrition makes body unable to utilize 

available nutrients

� Nutritious vegetables means less staple food 

needed



Why should we be interested in 
Nutritious Leafy Vegetables?



Nutritious Leafy Vegetables

Leafy Vegetables:

� most productive in � most productive in 

terms of nutritional 

value per unit of area

� grow rapidly

– several crops or 

harvests in a season



It’s like growing multi-vitamins 

at your doorstep.

Vitamin A

Vitamin B1

Vitamin B2

Vitamin B3

Zinc

Vitamin B3

Vitamin C

Calcium

Chromium

Copper

Iron

Magnesium

Manganese

Phosphorus

Potassium

Protein

Courtesy of  Trees for Life



Soil can impact your health

� Plants can make vitamins, amino acids and 

varying amounts of fatty acids, if they are 

healthy and grown in soils containing healthy and grown in soils containing 

sufficient minerals. 

� If the soil lacks minerals, plants are not only 

stunted but also less nutritious because a 

plant can not make minerals.

http://www.tjclark.com.au/colloidal-minerals-library/soil-depletion.htm



Nutritious Leafy Vegetables

About 7500 plant species considered edible

95% of the world’s food energy needs are 95% of the world’s food energy needs are 

provided by 30 plant species 

50% of requirements for protein and calories 

are met by maize, wheat and rice

There are around 1000 species 

of plants with edible leaves

From GFU for Underutilized Species



Nutritious Leafy Vegetables

If there are around 1000 

species species 

of plants with edible leaves,

what’s so unique about 

Amaranth, Chaya, 

Katuk and Moringa?



Nutritious Leafy Vegetables

Out of the 273 total plants listed in the World 

Vegetables Book (by Rubatzky & Yamaguchi) 

the top 5 leafy plants by protein content are:the top 5 leafy plants by protein content are:

1.Katuk

2.Cassava

3.Moringa

4.Chaya

5.Winged Bean



Top 20 Leafy Vegetables by Protein

Source: World Vegetables, Second Edition, Chapman & Hall, 1997, Appendix C



Nutritious Leafy Vegetables

Rank by Protein Content:

1.Katuk Perennial1.Katuk

2.Cassava

3.Moringa

4.Chaya

5.Winged Bean

Amaranth (#19) 

Perennial

Perennial

Perennial

Perennial



Katuk (Sauropus androgynous)

� Can be eaten raw or cooked

� New growth, flowers and 

small fruits used for foodsmall fruits used for food

� Greens retain color and 

firmness when cooked

� Very popular in South and 

SE Asia

� Humid tropics

� Can grow in shady, humid 

areas



Katuk (Sauropus androgynous)

� 100g serving of fresh katuk leaves supplies 22% of 

the daily requirement for vit A 

� Fresh katuk is a substantial souce of vit C (138%)� Fresh katuk is a substantial souce of vit C (138%)

– Minimal cooking for improved bioavailability

– Assits aborption of Fe

� Source of Ca and Fe (elements often lacking in diets 

that do not contain enough milk). 

� One of few vegetables containing vit K

� Highest protein and calorie content of any leaf listed 

in the World Vegetables book 



Katuk

Sauropus androgynous

Altitude: 0-1500m

Rainfall: no flood / no droughtRainfall: no flood / no drought

Temperatures: 25-35C

Daylength: neutral

Growth Habit: bush

Propagation: seed or cuttings

Life Cycle: perennial



Cassava (Manihot esculenta)

� Originated in Brazil and Paraguay

– Introduced to Africa by Portuguese 
traders more than 400 years ago traders more than 400 years ago 

� Perennial woody shrub typically 

grown as annual 

� Roots contain nearly maximum 

theoretical concentration of starch 

on a dry weight basis

� Provides one of the highest yields 

of food energy per cultivated area 

per day
Stephen K. O'Hair, TREC, University of Florida



Cassava Leaves (Manihot esculenta)

� Leaves are very nutritious

– High in protein, vit A, and Fe

� Roots can be left in ground � Roots can be left in ground 

until needed while consuming 

leaves

� Does well on poor soils and 

low rainfall

– Tolerates low pH and high AL

– Does not tolerate flooding

– Does not tolerate saline soils



Cassava

Manihot esculenta

Altitude: 0-2000mAltitude: 0-2000m

Rainfall: 500-5000mm

Temperatures: 18-35C

Daylength: neutral

Growth Habit: shrub

Propagation: cuttings (or seed)

Life Cycle: annual / perennial



Moringa

� Native to India, Red Sea 

area and parts of Africaarea and parts of Africa

� M. oleifera most widely 

known of the 13 Moringa 

species

– M.peregrina and 
M.stenopetala drought 
tolerant

� All parts of plant useful



Moringa

�Pods can be eaten when young

�Mature seeds used to purify water

�Mature seeds contain high quality oil

�Seed extract used as antibiotic

�Bark used to make mats, rope, & blue dye

�Roots used in various traditional remedies

�Flowers used to make a tea (good for sinuses)

�Leaves are very nutritious 



Moringa Leaves

� Leaves can be eaten 

fresh, cooked or dried

� Leaves good source of 

vit A, vit C, B vitamins, 

Ca, Fe, K, protein, and 

the essential amino acidsthe essential amino acids



Gram for gram, dried 

moringa leaf powder 

contains about ...
17 times

the Calcium 

9 times

the Protein 

MoringaMoringa Leaf PowderLeaf Powder

&

10 times

the Vitamin A 

of Carrots

1/2  

the vitamin C          

of Oranges

the Calcium 

of Milk

15 times

the Potassium 

of Bananas

25 times

the Iron 

of  Spinach

the Protein 

of Milk
&



Moringa Leaf Powder



Moringa

Oct ‘09 Jan ‘10



Moringa



Moringa and Salinity



Moringa Salinity Test

.975 dS/m; 505 ppm (farm water)

2.0 dS/m; 1025 ppm

3.0 dS/m; 1500 ppm

3.5 dS/m; 1750 ppm

4.0 dS/m; 2000 ppm

5 treatments 6 plants each = 30 plants

4 reps = 120 plants total

-drinking water standards 0.05-0.5 dS/m

-1.8 dS/m threshold for cabbage



Moringa Salinity Test



Moringa Salinity Test



Moringa Nutrient Properties

•Cooking Moringa leaves with oil helps retain beta 

carotene and oil helps with conversion of beta 

carotene to vitamin A in the body.carotene to vitamin A in the body.

•Cooking Moringa leaves with tomato products reduces 

beta carotene because vitamin A is unstable in acidic 

conditions.

•Cooking Moringa leaves increases availability of iron 

and enhanced aqueous antioxident activity; cooking 

with mungbean greatly increases iron bioavailability.
From AVRDC



Moringa Nutrient Properties

•Harvest in hot-wet season for higher protein, vitamin 

A, glucosinolates and antioxident activity.

•Harvest in cool-dry season for higher iron, vitamin C 

and phenolic content

•Mature leaves are more nutritous and dry quickly 

with minimal nutrient loss.

•Young shoots exhibit better eating quality and are 

better accepted.
From AVRDC



Moringa

Moringa oleifera

Altitude: 0-600m

Rainfall: 250-1500mmRainfall: 250-1500mm

Temperatures: 25-35C

Daylength: neutral

Growth Habit: tree

Propagation: seed or cuttings

Life Cycle: perennial



In Memory of Lowell
December 1957- April 2010

Moringa Leaf Sauce (Mboum) Recipe from Senegal courtesy of Lowell

5 Tablespoons of Moringa leaf powder

1 pound of smoked or dried fish, meat or chicken

¼ cup of peanut butter

5 Tablespoons of oil, (vegetable, olive, canola or palm oil)

1 Medium onion - chopped

1 quart of water

Salt and pepper to taste

Red pepper or pepper flakes to taste

Add peanut butter and water and bring to a boil. 

Add the fish or meat and cook for 20 minutes on medium heat.

Add oil and chopped onion; cover and simmer for 20 minutes.

Add salt and pepper and red pepper to taste. 

-Serve over rice or couscous. 



Chaya (Cnidoscolus chayamansa or C. aconitifolius)

� Native to Mexico

Slightly woody shrub � Slightly woody shrub 

up to 6m tall

� Very high yielding

� Leaves and terminal 

stems highly nutritious

� Grows in difficult 

conditions



Chaya (Cnidoscolus chayamansa or C. aconitifolius)

�Chaya should always be cooked

�Young leaves and tender stems are cut into pieces 

and then cooked like cassava leavesand then cooked like cassava leaves

�High content of protein, vit A, vit B, Ca, and Fe



Chaya

Cnidoscolus chayamansa

Altitude: 0-1000m

Rainfall: rainy to aridRainfall: rainy to arid

Temperatures: 21-35C

Daylength: neutral

Growth Habit: bush

Propagation: cuttings

Life Cycle: perennial



Winged Bean

Psophocarpus tetragonolobus

� Productive multi-purpose 

legume vine legume vine 

– Green beans, Dried beans, 
Leaves, Roots, Flowers

� Likely originating in the Asian 

tropics

– Thrives in hot, humid areas and 
grows at elevations up to 2000 m 

– Some day length sensitive 



#10 Jute Leaves

Corchorus olitorius

Jute is one of the most 

affordable natural fibres and is 

second only to cotton in amount 

produced and variety of uses. 

Corchorus leaves have been a 

staple food since the time of the 

Pharaohs.



#19 Amaranth

� Cultivated for edible seeds and 

leaves 

� Both leaves and seeds contain � Both leaves and seeds contain 

protein, essential amino acids, vit 

C, Fe, Ca, and folic acid

� Grain milled for flour or popped 

like popcorn

� Leaves of both the grain and 

vegetable types may be eaten 

raw or cooked

– oxalic acid and nitrates



#19 Amaranth

Amaranthus hypochondriacus, A. cruentus (Grain) & A. 
tricolor (Vegetable) 

Altitude: 0-3500mAltitude: 0-3500m

Rainfall: average to arid

Temperatures: 30-35C

Daylength: mostly short

Growth Habit: herb

Propagation: seed

Life Cycle: annual



Nutritious Leafy Vegetables

Edible Parts & Uses Principal Nutrients Preparation Negative Factors

Amaranth
Leaf, whole plant; 

also use for grain

Vit C, Fe, Ca, 

protein, folic acid
Best if cooked Nitrates & oxalates

Chaya
Stems, Leaves & 

shoots

Protein, Vit A, B, C, 

Ca, Fe
Cooked Toxic if not cooked

Katuk Leaf & shoot Vit A, C, Ca Fe Raw or Cooked
Harmful in large 

amounts

Moringa
Leaves, young pods, 

flowers, roots

Vit A, B, C, Ca, Fe, 

protein
Raw or cooked none



Nutritious Leafy Vegetables

Calories
(kilocalories)

Protein
(grams)

Vit A
(I.U.)

Ca
(mg)

Fe
(mg)

Amaranth 36 3.8 4320 305 5.5

Average values based on 100 grams of fresh edible portion:

Amaranth 36 3.8 4320 305 5.5

Cassava
(leaves)

91 7.00 12450 297 7.8

Chaya 64 6.2 234 2.8

Corchorus 46 4.6 5985 284 6

Katuk 310 7.6 10000 234 3.1

Moringa 75 6.7 10615 472 6.7

Spinach 25 3.2 7045 107 2.7

Winged Bean 74 5.85 224 4

Source: World Vegetables, Second Edition, Chapman & Hall, 1997, Appendix C



Nutrient Stability

Nutrient Water Air Light Heat

Vit. A No Partially Partially Fairly Stable

Vit. D No No No No

Is Substance susceptible to losses under given condition?

Vit. D No No No No

Vit. E No Yes Yes No

Vit. K No No Yes No

Thiamine Highly No ? >100C

Riboflavin Slightly No In solution No

Vit. B6 Yes ? Yes ?

Vit. B12 Yes ? Yes No

Vit. C Unstable Yes Yes Yes



Nutritious Leafy Vegetables

Conclusion

1. Start with a good soil

2. If you don’t “hoe cabbage” you will fail at school

3. Perennial Leafy Vegetables are continual source of 

nutrients

4. Local Leafy Vegetables might be more nutritious


