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Love those Larvae and Grab Grubs for Grub 
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Gypsy Moth Caterpillars

“Caterpillars and meat play the same role in the human body” 
Yansi saying in Zaire

Outline

1. Normal child growth

2. Protein-energy malnutrition (PEM)

3. Complementary feeding

4 Insects for children (1-3 years of age)4. Insects for children (1-3 years of age)

5. Concepts of food

6. Decision points in insects as child foods

Child Growth and Motor Development Body Composition of Male Infants
(Age 0-12 Months, 50th % ILE)

Age (months) Weight (Kg) Fat (%) Length (cms)

Birth 3.5 14 34.8

3 6.4 23 40.6

6 8 25 43.8

9 9.2 24 45.8

12 10.2 23 47

Expected : Double birth weight by 5-6 months, triple by 12 months

Faces of Protein Energy Malnutrition (PEM): Major Problems in International Nutrition

• Protein Energy Malnutrition (PEM) 
– Infection-malnutrition cycle

• Micronutrient Deficiencies
– Vitamin A

– Iron

– Zinc

– Iodine

• Overweight, obesity, chronic diseases
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Worldwide Causes  of Deaths in Children 
(<5 years of age) 2000-2003

• 10.6 million per year
• 42% in Africa
• 29% in Southeast Asia
• Diarrhea causes 27% of all non-neonatal (>1 monthDiarrhea causes 27% of all non neonatal (>1 month 

old) deaths 
• Undernutrition contributes to

– All deaths (53%)
– Diarrhea deaths (61%)

• Diarrhea + Undernutrition = Deadly Duo
• Preventable by Existing, Available, Affordable 

Interventions

Undernutrition: Prevalence

• More common in India than in Sub-Saharan 
Africa and rural > urban

• 33% of world’s malnourished children in India
• World’s children < 3 years of age

– 46 % stunted46 % stunted
– 47 % underweight 
– 16 % wasted
– 74 % anemic

• 33% low birth weight 
• 13% iodine deficiency
• <50% of households have iodized salt 

Effects of Malnutrition in Children < 5 Years of Age

• Excess infection

• Excess mortality

• Decreased activity

• Decreased cognitive developmentDecreased cognitive development

• Poor school performance

• Combined with intrauterine malnutrition: 
permanent growth and cognitive delay

Undernutrition: Assessment
• Anthropometric: indices and time period

– Stunting: low height for age: lifetime cumulative 
effects

– Underweight: Low weight for age: recent and long-
term

W ti L i ht f h i ht t– Wasting: Low weight for height: recent 

– Abnormal if < 80–90% of expected

– Not specific to causes: intake, infections, food 
insecurity, inadequate health/environmental 
services, low birth weight, suboptimal childcare 
practices, income, or disparities in resources. 

– Must assess overall food chain to determine 
problem cause and solution

Limited Window to Repair Childhood Undernutrition:
Irreversible Growth Failure by Age 6-18 Months
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Protein Energy Malnutrition (PEM)

• Inadequate intake of protein and energy
– < Required for normal growth 

– Usually with micronutrient deficiencies

– Spectrum: mild stunting to severe wasting

S ti l d ti– Sequential adaptive responses 
• Decreased activity and energy expenditure 

• Utilization of fat stores until depletion 

• Protein catabolism 
– Loss of muscle mass

– Preservation of brain and viscera

• Slowed growth

Child With Kwashiorkor

Severely Maarasmic Child

Complementary Feeding

Complementary foods
Feedings other than breast milk
Fed along with breast milk

Transition FoodsTransition Foods
Nutrient dense complementary foods designed 
to meet the nutritional needs of child

Feeding Transitions with Age
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Complementary Food Timing: The 
Weanling’s “When” Dilemma

Late introduction may cause deficient energy and 
nutrient intake and poor growth

vs.
Early introduction can increase pathogen exposure 

d i k f i f ti ll i d i tiand risk of infections, allergies and aspiration

Complementary Food Type:
The Weanling’s “What” Dilemma (Choose Well or Lose)

• Sanitary safe delivery

• Energy density affects total energy intake

• Nutrient density affects quality

• Breast milk displacement by less safe,Breast milk displacement by less safe, 
nutrient and energy dense foods is adverse  

Complementary Foods Create Challenges

• Breast milk: insufficient after 6 months of age

• Need ~550 Cal. with 42% of energy from fat + breast 
milk for 1-2 year old

• Inappropriate feeding is major cause of PEM

• Most PEM occurs at 6-18 months of age

• Deficits often permanent

Appropriate Complementary Foods: 
Principles

• Timely-Nutrient needs greater than breast 
feeding can provide 

• Adequate in energy, macro- and micro-nutrients 
to meet needs of growing childg g

• Safe-hygienic

• Properly fed with awareness of child’s appetite 
and satiety with appropriate frequency and 
methods

Complementary Food Guidelines (WHO) Complementary Food Guidelines (WHO)
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Complementary Food Guidelines (WHO) Complementary Food Guidelines (WHO)

Edible Insects

• 70-90 % in Central Africa eat caterpillars

• Forest edible insects are free of pesticides in 
contrast to those from farms

• Insects as nutrient sources to prevent PEMInsects as nutrient sources to prevent PEM
– Protein: High in good quality protein

– Calories: High in fat 

– Iron: Some are high 

Dietary Reference Intakes

Recommended Dietary Allowance (RDA): the average daily dietary 
nutrient intake level sufficient to meet the nutrient requirement of nearly 
all (97 to 98 percent) healthy individuals in a particular life stage and 
gender group.

Adequate Intake (AI): the recommended average daily intake level 
based on observed or experimentally determined approximations or based o obse ed o e pe e ta y dete ed app o at o s o
estimates of nutrient intake by a group (or groups) of apparently healthy 
people that are assumed to be adequate—used when an RDA cannot 
be determined.

Interpretations: 
For an individual usual intake at or above either RDA or AI 
has low probability of inadequacy

For groups AI at or above mean intake implies low probability 
of inadequate intake  

DRI 1-3 Year Old  vs. Food Nutrient Contents/100 g
Energy 
(C)

Total 
Water 
(g)

Carb 
(g)

Fat (g) Linoleic 
(g)

Linoleni
c (g)

Protein 
(g)

Vit A 
(mcg)

Calcium 
(mg)

Iron 
(mg)

1-3 year old 1000 1300 130 40** 7 0.7 13 300 500 7

Caterpillars 
Dried*

430 9 17 15 3 1.6 53

Silk Worm 
pupae

98 2.3 5.6 9.6 42 1.8

Palm Weevil 
l d i d

12 61 10 .6
larvae dried

Grasshopper 
small

153 4 6 21 35 5

Ground beef 288 21 24 10.6 2.5

Milk whole 60 5.4 3.3 3.3 106 .07

*Fresh caterpillars and fish are 75-80% water by weight
** Franklin estimate based on 35% or calorie intake from fat as recommended for 
energy density of child feeding in developing countries

Fish* Dried 269 14 7.4 17

Essential Amino 
Acids

Requirement 
(mg/g protein)

Requirement  
1-3 year old

Grasshopper 
mg/100g

Histidine 18 234 220

Isoleucine 25 325 420

Leucine 55 715 890

Lysine 51 663 570y

Methionine + 
cysteine

25 325 430

Phenylalanine
+Tyrosine

47 611 1660

Threonine 27 351 310

Tryptophan 7 91 70

Valine 32 416 570
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Food Patterns and Amounts (g/d) to Meet Energy 
Needs of  Non-Breast Fed 1-2 year olds  (WHO)

Soybeans cooked/100g = 141 C, Pro 12 g, Fat 6 g, Carb 11 g Vit A 45 mcg, 
Ca 140mg, Fe 2.5 mg 

Dietary Variety Boosts Micronutrient 
Intake: Spice of Life

Concepts of Foods

Food Forms Fried
Papuan Fry Larva vs. French Fry Potato

Knock it off, idiot  
I’m a French Fry

Food Concepts: Which is Yuk?
Silk Worms vs. Chicken Nuggets

He was a bold man that first eat an oyster
----- Jonathan Swift 1738
Eat fish, live longer. Eat oysters, love longer----social marketing

Glued and Chewed: McDonald’s Nuggets are 44% 
chicken, the rest is corn, salt, and preservatives; 

glued with modified corn starch

Are Bugs Part of Your Diet?
They Already Are!
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Will Critter Cuisine Become Custom:
Bait and See Decision Points in Insects as Infant Foods

• Nutrient requirements
• Baseline clinical and nutritional status
• Other nutritional practices/programs and nutrient 

sources/supplements
– Complementary
– Antagonistic interactions
– Toxicity from excess

Insect nutrient content specification and variation• Insect nutrient content specification and variation
– Lifecycle stage and food source, order (15) and species (1500)

• Bioavailability of nutrients
• Texture and taste preferences: mother and child
• Feeding stage and skills: mother and child
• Cultural food beliefs and acceptability (what, when, 

where and how to feed child)-taboos and you

Decision Points in Insects as Infant Foods
• Availability, accessibility, sustainability and scalability

– Geography/habitat
– Seasonality and climate
– Production (food conversion efficiency and reproductive capacity)
– Storage
– Competition in marketplace

• Cost
• Preparation time and ease (allocation and constraints)
• Safety and appropriateness

– Toxins/pesticides
– Infection
– Allergy
– Inhibitors e.g. chitin

• Environmental benefits and risks
– Pests, plants, people in same place---priorities 

Lion and Bull Story (LBS)

A hungry lion came upon a herd of 
cattle

He chased and caught the bullHe chased and caught the bull

He ate till full and let out a great roar

A nearby hunter heard the lion and

Shot him!

???? Moral of the story ???? 

Moral of the LBS

When you are full of bull

You should keep yourYou should keep your 
mouth shut!!!!

The End


