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Project objectives 
• Assessing the market size and testing the market performance of 

insect based food products 

 

• Adaptation, piloting of mass rearing protocols for crickets and 
grasshoppers 

 

• Development and characterisation of ready-to-eat whole insects, 
insect flours for use as ingredients in food preparation and 
processing insect-enriched porridge flours and cookies 

 

• Favourable enabling environment for insect based food through 
policy, advocacy and awareness creation established 



 

 

Objective 1: Assessing the market size 

and testing the market performance 

of insect based food products 
 



1.1 Supply of grasshoppers  

 

 
 

Estimations were based 

on: 
• A season lasting 28 – 

105 days 

• 31 – 74 

Kg/season/harvester 

(4 – 10 tons/season) 

• 1800 – 200 ugx profit 

margin/Kg (0.5 – 0.6 

USD/Kg) 



1.2 Demand of grasshoppers  

 

 
 

Estimations were based 

on: 

• Persons aged 

between 15 – 64 

years in central 

Uganda and Urban 

areas 

 



1.3 Annual Supply of crickets  

 

 
 

Estimated at 1.6 – 2.8 

tons per year   

 



1.4 Willingness to pay 

 

 
 

Estimated at 1.6 – 2.8 

tons per year   

 



 

 

Objective 2: Adaptation, piloting of 

mass rearing protocols for crickets 

and grasshoppers 

 
 



2.1 Alternative rearing containers 

 

 
 



2.2 Developed alternative feeds 

 

 
 



2.2 Developed alternative feeds 

 

 
 



2.2 Developed alternative feeds 

 

 
 



2.2 Developed alternative feeds 

 

 
 

For 8/10 experimental 

farmer sites, the 

developed feed led to 

either a higher or 

similar performance 

to farmer formulated 

feed   



2.3 Identified predators of crickets  

 

 
 



2.4 Post-harvest handling protocol 

 

 
 Dry to </= 8 % MC  



 

 

Objective 3: Development and 

characterisation of ready-to-eat 

whole insects, insect flours and 

products 
 



3.1 Nutrient composition confirmed 

 

 
 

PROXIMATE ANALYSES 

Insect 

Species 

Source Moisture Fat Protein Chitin Ash NFE 

Gryllus  

bimaculatus 

MAK 

insectary 

74.0 ± 7.3 23.5 ± 1.2 55.6 ± 1.9 3.3 ± 0.3 5.0 ± 0.1 12.7 ± 1.3 

LiteratureL NR 14.9 – 33.4 57.49 – 

70.1  

9.5 NR NR 

A. 

Domesticus 

(strain A) 

MAK 

insectary 

74.5 ± 1.1 19.6 ± 0.4 57.7 ± 1.6 2.1 ± 0.2 5.2 ± 0.2 15.5 ± 1.0 

A. 

Domesticus 

(strain A) 

70.4 ± 0.8 20.1 ± 0.4 50.6 ± 1.9 7.6 ± 0.5 6.9 ± 0.3 15.4 ± 0.9 

Acheta 

domesticus 

LiteratureL NR 9.8 – 29.6 62.4 – 71.1 10.2 5.1 – 9.1 NR 

  

Ruspolia 

differens 

MAK 

insectary 

42.9 ± 3.6 47.7±0.1 39.7 ± 0.4 3.4 ± 0.8 2.9 ± 0.2 6.4 ± 0.7 

Wild 

HarvestedX 

NR 42.2 – 54.3 34.2 – 45.8  3.93 – 

5.34 

1.8 – 2.7 4.29 - 6.03 



3.1 Nutrient composition confirmed 

 

 
 

Amino  

acid 

G. Bimaculatus LG. Bimaculatus A. domesticus 

(strain A) 

A. domesticus 

(Strain B) 

LA. 

domesticus 

R. differens WR. differens 

His 1.48 ± 0.02 0.52 - 1.57 1.32 ± 0.11 1.45 ± 0.10 0.38 – 2.25 1.64 ± 0.05  2.09 – 2.65 

Ile 3.84 ± 0.07   0.92 - 2.35 3.72 ± 0.12 3.61 ± 0.13 0.69 – 4.45 3.67 ± 0.06 4.65 – 4.90  

Leu 7.09 ± 0.27 1.65 – 3.97 7.04 ± 0.15 6.97 ± 0.11 1.22 – 9.75 7.15 ± 0.07 8.09 – 8.85 

Lys 5.12 ± 0.15 1.14 - 2.89 4.72 ± 0.99 4.72 ± 0.49 0.97 – 5.40 5.16 ± 0.34 6.98 – 5.40 

Phe 2.80 ± 0.09 0.74 - 2.24 2.60 ± 0.04 2.62 ± 0.28 0.63 – 3.00 2.15 ± 0.19 3.61 – 3.80 

Met 1.23 ± 0.03 0.27 - 0.86 1.12 ± 0.03 1.14 ± 0.15 0.30 – 1.40 0.93 ± 0.04 1.60 – 1.99 

Trp 0.62 ± 0.04 0.22 - 0.43 0.51 ± 0.05 0.57 ± 0.06 0.14 - 0.55 0.38 ± 0.05 0.68 – 0.97 

Val 5.53 ± 0.07 1.36 - 3.50 5.66 ± 0.49 5.35 ± 0.03 1.07 - 4.50 5.77 ± 0.12 5.81 – 6.18 

Thr 3.89 ± 0.04  0.81 – 2.00  3.73 ± 0.22 3.90 ± 0.14 0.66 – 3.60 3.65 ± 0.17 3.97 – 4.31 

Met_Cyss 1.66 ± 0.01 0.43 - 5.96 1.46 ± 0.11 1.53 ± 0.21 0.45-2.2 1.09 ± 0.07 2.32 – 2.76 

Phe_Tyr 5.62 ± 0.18 1.74 - 5.01 5.60 ± 0.42 5.66 ± 0.43 1.63-5.71 5.04 ± 0.27 8.48 – 10.40 

Arg 4.23 ± 0.01 1.93 – 6.10 4.28 ± 0.21 4.53 ± 0.20 0.89 – 6.10 3.57 ± 0.24 5.21 – 6.59 

Ser 4.69 ± 0.01 1.05 – 2.73 4.51 ± 0.04 4.55 ± 0.21 0.68 - 1.59 4.52 ± 0.34 4.21 – 4.77 

Gly 8.36 ± 0.79 1.24 – 3.32 8.10 ± 0.18 8.05 ± 0.28 0.93 - 2.60 8.65 ± 0.11 5.23 – 5.82 

Asp 6.52 ± 0.50 1.97 – 7.75 6.88 ± 0.46 6.76 ± 0.35 1.37 - 4.61 6.67 ± 0.25 9.03 – 9.60 

Glu 8.50 ± 0.64 2.44 - 6.77 9.00 ± 0.14 8.78 ± 0.33 1.98 - 10.45 8.18 ± 0.47 12.40 – 13.00 

Ala 10.32 ± 0.07 1.93 - 4.69 10.92 ± 0.64 10.69 ± 0.29 1.35 – 8.85 12.50 ± 1.15 9.37 – 11.00 

Pro 6.55 ± 0.07 1.25 - 2.81 6.57 ± 0.55 6.91 ± 0.46 1.00 - 3.04 6.41 ± 0.42 6.46 – 8.27 

Cyss 0.43 ± 0.02 0.16 – 5.10 0.34 ± 0.08 0.40 ± 0.05 0.15 - 0.80 0.17 ± 0.05 0.63 – 0.79 

Tyr 2.82 ± 0.09 1.00 - 2.77 3.00 ± 0.46 3.05 ± 0.15 1.00 - 2.71 2.89 ± 0.08 4.83 – 6.76 

E/N 0.60   0.57 0.56   0.57 0.58 – 0.66 

E/(E+N) 0.38   0.36 0.36   0.36 0.37 – 0.40 



3.2 Insect products developed 
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3.2 Insect products developed 
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3.2 Insect products developed 

 

 
 

 

 

Parame

ter (%) 

  

 

Product 

 Porridge Cookies Krickies_sweet Krickies _Salty Nseene

ne 
0 % 5 % 0 % 5 % 0 % 5 % 0 % 5 % 

Moisture 6.38 ± 

0.37 

6.61 ± 

0.13 

5.80 ± 

0.09 

5.04 ± 

0.05 

6.97 ± 

0.25 

5.51 ± 

0.10 

9.05 ± 

0.07 

11.73 ± 

0.06 

8.70±0.39 

Fat 0.27 ± 

0.05 

0.44 ± 

0.18 

19.48 ± 

0.74 

21.90 ± 

0.42 

0.16 ± 

0.02 

0.67 ± 

0.16 

0.28 ± 

0.02 

0.32 ± 

0.24 

46.54±1.6

0 

Protein 8.61 ± 

0.69 

11.19 ± 

0.16 

8.05 ± 

0.49 

12.50 ± 

0.25 

5.48 ± 

0.16 

8.35 ± 

0.63 

7.52 ± 

0.38 

11.50 ± 

0.73 

29.99 ± 

0.83 

Chitin 2.92 ± 

0.31 

2.43 ± 

0.32 

      5.62 ± 

0.41 

Ash 1.03 ± 

0.03 

0.94 ± 

0.01 

1.46 ± 

0.03 

2.01 ± 

0.31 

0.48 ± 

0.09 

0.50 ± 

0.07 

1.57 ± 

0.03 

1.87 ± 

027 

4.49±0.06 

Carbohy

drate 

87.17 ± 

0.96 

85.01 ± 

0.18 

      13.35 ± 

1.30 



3.3 Sensory xtics described 

 

 
 

 

ATTRIBUTES 

QUALITATIVE DESCRIPTIVE ANALYSES OF PRODUCTS  

SALTY 

KRICKIES 

SWEET 

KRICKIES 

COOKIES PORRIDGE NSEENENE 

COLOR Ginger Flesh 

yellow 

White 

sorghum 

Khaki 

Ginger skin 

brown 

Milky millet 

porridge   

Dry ginger 

flesh yellow 

TASTE Puffed corn  Sweet sweet Plain millet 

porridge  flour 

Moderately 

Meaty 

FLAVOR Mild tumeric Mild 

Cinnamon 

Whole milk 

powder 

Plain maize 

porridge 

Meaty 

AFTER-TASTE Bitter whole 

maize meal 

Bitter Cassava Saccharin Bitter whole 

maize meal 

None 

TEXTURE Crunchy Crunchy Crumbly N/A Moderately 

crunchy 

MOUTH FEEL N/A N/A N/A Smooth N/A 



3.3 Safety Xtics determined 

 

 
 

Heavy metals (mg/Kg) 

Parameter  Porridge  Cookies Krickies 

sweet 

Krickies 

Salty 

Ready-to-eat 

grasshoppers 

(Nseenene) 

Cadmium  <0.001 0.0002 <0.001 <0.001 <0.001 

Chromium 0.002 ± 

0.000 

<0.001 0.01 ± 

0.000 

<0.001 0.018 ± 

0.000 

Lead 0.087 ± 

0.002 

0.007 ± 0.00 0.040 ± 

0.000 

0.014 ± 

0.000 

0.069 ± 

0.000 

Arsenic <0.001 <0.001 <0.001 <0.001 <0.001 

Mercury <0.001 <0.001 <0.001 <0.001 <0.001 



3.3 Safety xtics determined 

 

 
 

Aflatoxins  

 

Type  

Porridge  Cookies Krickies_swee

t 

Krickies_Salty Nseenene 

B1 ND ND ND ND ND 

B2 ND ND ND ND ND 

G1 ND ND ND ND ND 

G2 ND ND ND ND ND 



3.3 Safety xtics determined 

 

 
 

Herbicides and Pesticide residues 

Parameter  Porridge  Cookies Krickies_sweet Krickies_Salty Nseenene 

2,4-D  ND ND ND ND ND 

Glyphosate ND ND ND ND ND 

Cypermethrin ND ND ND ND ND 

Deltamethrin ND ND ND ND ND 

Cyhalothrin ND ND ND ND ND 

Profonofos ND ND ND ND ND 

Chloropyrifos ND ND ND ND ND 

Chloroverifivos ND ND ND ND ND 

Dimethoate ND ND ND ND ND 

Diazion ND ND ND ND ND 

Dichlorovos ND ND ND ND ND 

Fungicides*           

Mancozeb ND ND ND ND ND 



3.4 Branded products 

 

 
 



 

 

Objective 4: Creating a favourable 

enabling environment for insect 

based food through policy, advocacy 

and awareness 



4.2 Awareness created  

 

 
 

• INSFOOD KRICKIES ENG 

AD.mp3 

• INSFOOD NSENENE 

ENG AD.mp3 

 

• Radio Programs 
held 

• Promotional 
materials 
developed  

–Promotional kit 

–Adverts developed 

– Stakeholder 
meetings held 

– Etc.  



 

 
 

 

THE END 

Any questions? 


