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Effect of Protein Source from Dried Black Soldier Fly (Hermetia illucens)
on Egg Quality in Commercial Laying Hens Raised in Opened-house
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ABSTRACT: The larvae of black soldier fly contain a large amount of protein. They might thus
be incorporated into laying hen diets as a source of protein. Therefore, the objective of this
research was to study the effect of protein source from dried black soldier fly larvae on egg
quality in twenty-nine weeks old of Lohmann Brown laying hens. A hundred hens were divided
into four groups with twenty-five replications. Completely randomize design was used. Laying
hens were fed diets with four different protein sources: fish meal and soybean meal (FSH), 100%
soybean meal (SOY), 2% black soldier fly with soybean meal (BS2) and 5% black soldier fly with
soybean meal (BS5). Egg quality traits were egg weight (ETW), albumin weight (ALW), yolk weight
(YKW), shell weight (SHW), Haugh unit (HU), yolk color score (YCS), shell thickness at tip (STT),
shell thickness at middle (STM) and shell thickness at base (STB). The results found that type
of protein source had no statistically significant difference on ETW, ALW, YKW, SHW, HU and
YCS. Least squares mean for ETW, ALW, YKW, SHW, HU and YCS ranged from 49.98 (BS5) to
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50.91 ¢ (SQY), 32.64 (BS5) to 33.78 g (SOY), 11.86 (FSH) to 12.00 g (BS5), 5.05 (SQY) to 5.35 ¢
(BS5), 84.58 (BS5) to 84.74 unit (FSH), and 3.24 (SOY) to 3.63 unit (BS2), respectively. Feed costs
for FSH, SOY, BS2 and BS5 were 15.16, 15.76, 14.79 and 13.70 baht per kilogram. According to
this study, 5% BSF with soybean meal could be fed the laying hens without harming their egg

qualities and this diet was also more affordable than other feed formulations.
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Table 1 Feed formulation for laying hens

Amount’
Ingredient
FSH SOY BS2 BS5

Fish meal (60% crude protein) (kg) 5.00 0.00 0.00 0.00
Soybean meal (44% crude protein) (kg) 21.60 29.90 28.04 24.94
Black soldier fly larvae powder (kg) 0.00 0.00 2.00 5.00
Corn (kg) 57.00 57.00 57.00 57.00
Rice bran oil (kg) 0.26 1.39 0.84 0.00
Wheat bran (kg) 7.35 1.79 2.08 2.72
DL-Methionine (kg) 0.09 0.12 0.00 0.00
Dicalcium phosphate (18% phosphorus) (kg) 1.03 2.07 2.09 2.13
Calcium carbonate (kg) 7.26 7.19 7.40 7.66
Salt (kg) 0.17 0.30 0.30 0.30
Premix (kg)® 0.25 0.25 0.25 0.25
Total (kg) 100.00 100.00 100.00 100.00
Calculated values

Metabolizable energy (cal/g)’ 2,639.78 2,723.25 2,718.73 2,714.74
Crude protein (%) 18.22 18.05 18.07 18.08
Crude fibre (%) 3.72 3.70 3.75 3.82
Fat (%) 3.22 3.80 3.76 3.70
Calcium (%) 3.50 3.50 3.60 3.72
Proximate analysis

Gross energy (cal/g)* 3,664.00 3,611.00 3,652.00 3,630.00
Crude protein (%) 19.59 17.49 17.16 16.86
Crude fibre (%) 3.01 2.96 3.09 3.29
Fat (%) 2.60 2.70 3.07 3.41
Calcium (%) 4.53 4.93 3.97 5.37

' FSH = protein source from fish meal, SOY = protein source from soybean meal, BS2 = protein source from soybean

meal and 2% of dried black soldier fly larvae, and BS5 = protein source from soybean meal and 5% of dried black

soldier fly larvae

?Vitamin mineral premix provided per kilogram of premix: vitamin A 2.00 MIU, vitamin D3 0.25 MIU, vitamin E 4,000 IU,
vitamin K3 0.80 g, vitamin B1 0.80 g, vitamin B1 0.83 g, vitamin B2 1.60 g, vitamin B6 1.81 g, vitamin B12 3.00 g, choline
240.00 g, niacin 12.00 g, pantothenic 5.00 g, magnesium 5.34 ¢, manganese 24.80 g, iron 22.50 g, zinc 18.00 g, copper

2.25 g, selenium 0.06 g and preservative 2.50 g.

’ Metabolizable energy was calculated by FeedLIVE program

* Gross energy was calculated by proximate method using bomb calorimeter
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Table 2 Chemical nutrition of black soldier fly larva meal (H. illucens)

Characteristics Amount
Moisture (%) 4.21
Crude protein (%) 42.28
Ether extract (%) 36.21
Crude fibre (%) 7.51
Ash (%) 6.88
Calcium (%) 2.02
Sodium chloride (%) 0.04
Gross energy (cal/g) 6,031.55
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Table 3 Least squares means and standard errors (LSM + SE) for egg quality of laying hens fed

with different feed types

Feed type'
Trait
FSH o) BS2 BS5 P-value

Egg weight (ETW, g) 50.11 + 0.65 5091 +0.72 50.10 = 0.68 49.98 + 0.65 0.776
Albumin weight (ALW, g) 3292+ 049 3378+054 3294 +051 32.64+0.49 0.446
Yolk weight (YKW, g) 11.86 +0.16 11.89+0.18 1198 +0.17 12.00 + 0.17 0.918
Shell weight (SHW, g) 534 +0.09 505+ 0.10 524 +0.09 535+ 0.09 0.092
Haugh unit score (HU, unit) 84.74 + 0.80 84.77 +093 8542+ 0.85 84.58 +0.83 0.898
Yolk color score (YCS, unit) 3.46 +0.10 3.24 +0.11 363 +0.10 359 +0.10 0.062
Shell thickness

at tip (STT, mm) 038 +0.01° 034 +001° 036 +001° 0.36+0.01° 0.008

at middle (STM, mm) 0.36 + 0.00° 033 +0.00° 034 +0.01™ 0.35+ 0.00" 0.001

at base (STB, mm) 036 +0.01> 034 +0.01° 034 +001° 034+001" 0.036

' FSH = protein source from fish meal, SOY = protein source from soybean meal, BS2 = protein source

from soybean meal and 2% of dried black soldier fly larvae, and BS5 = protein source from soybean

meal and 5% of dried black soldier fly larvae

*P< Means within the same row with different superscript letters differ (P < 0.05)
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audsy ualorSeudisusuwdlalafidueims
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Figure 1 Least squares means and trend for egg weight (A), albumin weight (B), yolk weight (C)

and shell weight (D) during four weeks of experiment
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Table 4 Feed cost (Baht) for laying hens

Feed type'
Ingredient
FSH SOy BS2 BS5

Fish meal (60% crude protein) 155.00 - - -
Soybean meal (44% crude protein) 447.43 619.36 580.83 516.61
Black soldier fly larvae powder - - 0.00 0.00
Comn 706.80 706.80 706.80 706.80
Rice bran oil 16.90 90.35 54.60 0.00
Wheat bran 79.38 19.33 22.46 29.38
DL-Methionine 20.25 27.00 0.00 0.00
Dicalcium phosphate (18% phosphorus) 18.54 37.26 37.62 38.34
Calcium carbonate 43.56 43.14 44.40 45.96
Salt 5.78 10.20 10.20 10.20
Premix® 22.22 22.22 22.22 22.22
Feed cost per 100 kg 1,515.86 1,575.66 1,479.13 1,369.51
Feed cost per 1 kg 15.16 15.76 14.79 13.70

" FSH = protein source from fish meal, SOY = protein source from soybean meal, BS2 = protein source
from soybean meal and 2% of dried black soldier fly larvae, and BS5 = protein source from soybean
meal and 5% of dried black soldier fly larvae

# Vitamin mineral premix provided per kilogram of premix: vitamin A 2.00 MIU, vitamin D3 0.25 MIU,
vitamin E 4,000 IU, vitamin K3 0.80 g, vitamin B1 0.80 g, vitamin B1 0.83 g, vitamin B2 1.60 g, vitamin
B6 1.81 g, vitamin B12 3.00 g, choline 240.00 g, niacin 12.00 g, pantothenic 5.00 g, magnesium 5.34 g,
manganese 24.80 g, iron 22.50 g, zinc 18.00 g, copper 2.25 ¢, selenium 0.06 ¢ and preservative 2.50 g.
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