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CURRENT LARVAL DIET

Spray-dried egg 5%
Milk substitute 4%
Gelling agent (Aquatain) 1.85%
(or Cellulose Fiber — 5%)

Water 33%

Formalin 0.12%



Protein 85 %

Fat 1%
Fiber 1%
Ash 5 %
Moisture 7 %
Minerals ~1%

(Calcium, Magnesium, phosphorus, sodium, potassium,
Chloride, Iron, Zinc and Copper)

(California Spray Dry Co.)



Plasma 65-70%

Cell mass 30-35%
Protein (plasma protein — 1/3) 17 %
Fat 0.231 %
Carbohydrates 0.07 %
Water 80 %
Minerals 0.62 %

(Iron: 36 mg /100 g blood)

(Duarte et al. J. Agric. Food Chem. 1999)



Protein
Fat

CHO
Moisture
Minerals

PLASMA CELL

80 87
1.5 2
5 3
/ 3
6.5 5

(Duarte et al. J. Agric. Food Chem. 1999)



Amino Acid Composition of Bovine
Blood

Alanine 5 9.5
Arginine 3 2
Aspartic acid 10 11
Cystine 2 <1
Glysine 3 4.5
Histidine 4 6
Isoleucine 3 <1
Lysine 7.5 10
Methionine <1 <1
Phenylalanine 5 8
Serine 6.5 5.5
Threonine 6.5 5
Tryptophan 1 1
Tyrosine 5 2
Valine 6.5 8.5

(Duarte et al. J. Agric. Food Chem. 1999)



Minerals in Plasma and Cell

Concentrate (mg/100 q)

PLASMA CELL
Calcium 60 8
Magnesium 10 4.5
Phosphorus 101 64
Sodium 2500 505
Potassium 330 95
Iron - 253
Zinc 1.5 4
Copper 1.5 <1

(Duarte et al. J. Agric. Food Chem. 1999)



Inedible Poultry Eggs

(Spray-Dried)

 Protein 47 %
 Fat (Total Lipid) 40 %
 Moisture 3%
e Ash 3 %
e Carbohydrate 4 %
e Vitamins ~1 %
 Minerals ~2 %

(Calcium, Iron, Magnesium, Phosphorus, Potassium, Sodium, Copper,
Manganese, Selenium)

(California Spray Dry & USDA Nutrition Data)



Milk Substitute

Protein 35¢0
A, B,, B, B3,B;, B;, By, C, D, E,

FOLATE, PANTOTHENIC ACID,

Carbohydrate 42 ¢

Total Fat 2.5(0
CALCIUM, COPPER, IRON,

Water 49 MAGNESIUM,
PHOSPHORUS,

Ash 8¢ POTASSIUM, SODIUM
ZINC

(Calva Products and USDA Nutrition Data)



— Spray-Dried Whole Blood
(No longer manufactured)

— Spray-Dried Animal Blood Cells
(Available)

— Bovine Animal Plasma
(Available)



SCREWWORM GROWTH AND DEVELOPMENT
IN BLOOD CELL BASED DIET

Table 1, Comparison of screwworms resred on six blood cell ased diets and & whale blood hased control dist (mean = SD)

Parameters

Diet 1

Diet 2

Diet3

Dt

Dist §

inin

Diet 6

Conirol

Larval wt, mg
Pupsl wt, mg

No pupee/

100 mg eggs
% emergence

% female

BBl £4%5
4,74 £2.20
1,008 = 209

L7 £ 5.7
4635 £5.78

LRBx01

047 £ 13.98*

2x3al

56,61 + 6.3

3793 £ 325

030 « 101

03.5 £ 3.66
45,67 £ 825

L2 x0l
7561 53
M*05

50.78 2 424
2022240
1,053 + 161

82.38 £ 3.96
44952983

1122005
872664

52267

BTLaH
4331 + 3,00
1177 % 905

63.00 £ 380
46.38 £ 7.96

0.85 £ 0.18*
10245802
2005

60.74 £ 4.18
45,36 = 372
1944 + 245

82.63 + 354
4350 £ 7.23

L5 +012
BLET £ 467
205+16

60.96 = 6.08
4599 £ 451
1,055 + 108

8588 £ 275
4388 £6.38

129011
81481315
205

50.84 380
£81£312
1108+ 181

02.50 = 460
419 £ 541

1342028 -

70.85 + 6.07
Bx32l

*, Means significantly different than the corresponding control values (P > 0.05; 2-sample -test), Diet 1, 7% blood cells, 4% ege product
4% milk substitute, and 1.9% gel (74:4:1.2); dietd, (7:5:4:1.2); diet 3, (6:4:4:1.9); diet 4, (5:55:1.2); et 5, (5:5:5:1.4); diet 8, (5:5:5:1.5); conteol
diet, 8% whele blood, 4% egg product, 4% milk substitute, and 1.9% gel

(Chaudhury et al. J. Econ. Entomol. 1998)




Ongoing Tests

e Spray-dried whole blood from California
Spray Dry & Blood Cell product from Jerry
Ball mixed in 50:50 ratio.

e Spray-dried whole blood from California
Spray Dry & Blood Cell product from APC
(AP 301) mixed in 50:50 ratio.

 Blood Cell product from APC (AP 301).



Alternative Nutrients to Replace,
or Partially Replace Blood?



Nutrients in defatted Soy Flour
(100 q)

Tryptophan, 0.7; Threonine; 2; Isoleucine, 2.3; Leucine, 3.8; Lysine, 3.1;
Methionine, 0.6; Cystine, 0.8; Phenylalanine, 2.5; Tyrosine,1.8; Valine, 2.3;
Arginine, 3.6; Histidine, 1.3; Alanine, 2.2; Asp. Acid, 5.9; Glutamic Acid,
9.1; Glycine, 2.2; Proline, 2.8; Serine 2.7

(USDA Nutrition Data and other sources)



Preliminary Observations with Soy
Protein

* Diet with soy replacing 100% blood.:

e Diet with soy replacing 50% blood:



Future Research

o Search for alternative nutrient components
to replace, or partially replace blood.

 Investigate efficacy of freeze-dried blood
to replace spray-dried blood.

 |dentify phagostimulant that induces larval
feeding.
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