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Original

Presence : e Today
Indiscriminate use

Poorly planned development

PARAMETERS | e0tatbodlied ) ECOLOGICAL
Urbanization IMPACT
Introduction of varieties of plants and
anmals, domestic or foreign
Change of soil use and climate

Absence

Biocides



As you can see, edible inseets é?:ﬁhsumed all over the world, more in those regions
belong to I'L;opical and.s
natural re Wal resgﬂ €.

Orthoptera H. Meliponidae
Coleoptera " H. Apidae
"~ Isoptera H. Formicidae *
Hemiptera Heuroptera EDIBLE INSECTS OF THE WORLD
Homoptera Pthriaptera
Diptera # Trichoptera

& Ephemeroptera I Lepidoptera
& H. Yespidae & Odonata



Countries Number Registered
that Eat Insects in the World

12

W Africa

W Asia

B Australia
] America
[0 Europe




















































SOME STATES OF THE MEXICAN REPUBLIC WITH
ANTHROPOENTOMOPHAGIC ACTIVITY

Aguascalientes 1
Campeche 25
Chiapas 155
Chihuahua 7
DF 75
Durango 2
Estado de México 160
Guanajuato 11
Guerrero 92
Hidalgo 145
Jalisco 16
Michoacan 48
Morelos 44
Recorded species 545

Nayarit 13
Nuevo Leon 3
Oaxaca | R
Puebla 75
Queretaro 14
Q. Roo 30
SLP 12
Tabasco 21
Tlaxcala 25
Veracruz 119
Yucatan 66
Zacatecas 7
Total 1300

755 species are repeated in
some states
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Protein content of some Edible Formicidae of Mexico
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Species

of Mexico
Dry Basis (percentage)(g/100g)

| -

O Pogonomyrmex sp. (L)

O P. barbatum (L)

B Atta texana (R)

B A. mexicana (L y P)

O A. mexicana (R)

W A. cephalotes (L y P)

O A. cephalotes (R)

B Myrmecosistus melliger (A)

O M. mexicanus (A)

M Liometopum apiculatum (L y A de O)
[ L. occidentale var. luctuosum (L y A de R)
B Camponotus sp. (A)

Species

O Vespula squamosa (L y P)
O Vespula canadiense (L y P)

M Vespula sp. (LyP)

O P. occid. bohemani L y P)
M P. scrobalis (Ly P)

O Polybia sp (L y P)

B Polybiasp (Ly P)

OP. parvulina (L y P)

B P. scrobalis var. (L y P)

@ Mischocytarus sp. (L y P)

0O Brachygastra mellifica (L y P)
OB. azteca (Ly P)
OB.sp.(LyP)

O Polistes sp. (A)

@ P. major (A)
H P. instabilis (A)

B P. canadiensis (A)

B Parachartenis anicalic (I v P)

B Polybia occidentalis nigratella (L y P)

@ Mischocytarus basimacula (L y P)

Percentage

Percentage of some Edible Hymenoptera of México
Dry basis (g/100g)
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Species

0O Pogonomyrmex sp. (L)

O P. barbatum (L)

B Atta texana (R)

B A mexicana (Ly P)

O A mexicana (R)

B A cephalotes (L y P)

O A cephalotes (R)

B Myrmecosistus melliger (A)

0O M. mexicanus (A)

W Liometopum apiculatum (L y Ade O)
B L. occidentale var. luctuosum (L y Ade R)
B Camponotus sp. (A)

O Apis melifera (L)

O A melifera (P)

O Melipona sp. (L y P)

O Melipona beeckei (L y P)

@ Scaptotrigona mexicana (L y P)

W Vespula squamosa (L y P)

W Vespula canadiense (L y P)

W Vespula sp. (Ly P)

B Polybia occidentalis nigratella (L y P)
B P. occid. bohemani L y P)

B P. scrobalis (Ly P)

B Polybiasp (Ly P)

O Polybiasp (L y P)

B P. parwuiina (L y P)

B P. scrobalis var. (L y P)

B Mschocytarus basimacula (L y P)
B Mschocytarus sp. (L y P)

@ Brachygastra melfica (L y P)
OB. azteca (L y P)

mB.sp. (LyP)

O Polistes sp. (A)

O P. major (A)

O P. instabilis (A)

0 P. canadiensis (A)

Protein Content of some Edible Apidae | oraracharegs apicais Lyp)

Dry Basis (percentage) (g/100g)

O Apis mellifera (L)

OA. mellifera (P)

B Melipona sp. (Ly P)

B Melipona beeckei (L y P)

O Scaptotrigona mexicana (L y P)

Species
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Figure

Ranges of protein percentage of edible insects in the differents orders studied compared
with the protein value of some conventional alimentary products.
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Figure
Ranges of Total quantity of essential amino acids in edible insects of the differents

studied compared with the value of essential amino acids of some conventional
products and with the FRO / WHO / UNU 1985 Pattern.




kcal/100g

Energy provided by different orders of edible
insects and conventional food




RANGE OF CONTENT OF DIVERSE MINERAL SALTS OF SOME
ORDERS OF EDIBLE INSECTS OF MEXICO COMPARED WITH

Insects Na K Ca Zn Fe Mg
Orthoptera 0.066-0-609 0.044-0.574 0.051-0.120 0.016-0.078 0.016-0.044 0.352-0943
Hemiptera 0.020-0.572 0.014-0.256 0.075-0.104 0.024-0.112 0.012-0.130 0.744-2.550

Lepidoptera 0.048-0.544 0.048-2.912 0.048-0.088 0.022-0.040 0.017-0-054 0.384-1.628
Hymenoptera 0.063-1.608 0.063-1.030 0.040-0.224 0.016-0.050 0.014-0.046 0.348-1.129
Conventional Products

Animals
Cattle 0.060 0.370 0.01 0.00042 0.028 0.025
Poultry 0.086 0.321 0.02 0.015 0.023
Fish 0.104 0.256 0.01 0.0025 0.0302 0.023
Turkey 0.00296
Milk 0.12 0.00334 0.0001 0.01
Egg 0.05 0.00144 0.023 0.01




Vitamin/Orders Quantity Vitamin/Orders Quantity
Thiamin Vitamin C

Orthoptera 1.430 a 6.110 mg/100g Orthoptera 23.84 2 23.92 mg
Hemiptera 0.643 a 1.329 mg Coleoptera 15.44 a 45.76 mg
Lepidoptera 1.548 a 1.650 mg Lepidoptera 8.6 a46.33 mg
Coleoptera 0.08 2 0.157 mg Hymenoptera 32.1a236.14 mg
Hymenoptera 0.210 a 1.05 mg Vitamin A

Diptera 1.37a1.47 mg Orthoptera 0.33 a 160.52 UI
Riboflavin Lepidoptera 73.56 a 79.81 Ul
Orthoptera 1.320 2 2.250 mg Hymenoptera 2.93a5.07 Ul
Hemiptera 0.908 a 0.990 mg Vitamin D

Lepidoptera 2.987 a 3.230 mg Orthoptera 164.91 a 852.66 Ul
Coleoptera 0.349 a 0.355 mg

Hymenoptera 0.050 a 1.700 mg

Odonata 0.09 a 0.109 mg

Diptera 0.48 22.56 mg

Niacin




T2% - %

-
;

(= 60% = Protein concetrates) (Ramos-Elorduy et al 1981)

T [Prowsin  [64% - 87%
-+ |PER

89%: Boes, 82% Anis, 75% Grasshoppers

VIVO<—_  |UPN vs_Caseine 100% |71 7% Bees, 77 63% Ants, 57 4% Grasshoppers
e [90% Bees. 91 3% Ants. 83 7% Grasshoppers

F %0y CONMVYERSION

21:1 o 118:1
26 1
191

5 - 8 % vegetal protein 48 - 61 %5 animal protein




VALUES OF PROFIT OF EDIBLE INSECTS MINIMUI\/I MEDIA MAXIMUM
DIGESTIBILITY IN VITRO Dry matter 78.5 96

Proteinic 78 88.5 99

DIGESTIBILITY IN VIVO  Proteinic

White rats DA 77.74 82.29 86.84
Casein 93.17 94.03 94.89
PER 0.82 1.39 1.95
Casein 24 2.97 3.53
PNU 31.64 40.00 48.35
Casein 47.52 53.98 60.43

EFFICIENCY CONVERSION

Chicken Tenebrio 1.39 2.37 1.37
Musca 1.37 1.45 1.63
Cochlyiomia 1.24 1.30 1.71
Grasshoppers 1.45 1.47 1.41

Bugs 1.78 1.93 1.59
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As Deepak Chopra mention: “if
insects disappear from the planet,
five years after the human beings
life would not exists more”, and on
the opposite “if human beings
dissapear from the planet five
ears after life would flourish,
ecause we are the predators and
the danger today”.




