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Issue: Price hike for chicken & eggs
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1. On average, an individual consumes nearly 50kg of chicken meat and 370 eggs a year. 

(2020: 46.8kg & 354eggs)

2. Globally, Malaysia ranked 3rd as the top consumer per capita of chicken meat        

(2022 estimates: 50.1 kg/capita).

3. The rising cost of chicken meat largely impacts the Rakyat since the poultry industry 

supplies the cheapest source of protein which is preferred by most Malaysians.

Top 10 poultry meat consumers (kg/per capita)

1.    Israel   65.4

2.    United States  50.9

3. Malaysia 50.1

4.    Peru   47.4

5.    Australia  44.5

6.    Brazil   40.7

7.    New Zealand  40.1  

8.    Argentina  38.2

9.    Chile   37.7 

10.    Canada  36.1  

Source: OECD FAO Agricultural Outlook Edition 2021, 2022 estimates

Rate of poultry consumption in Malaysia 
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Per capita consumption, 2020

*calculated against 40% of non-Muslim population

Source: Fisheries Development Authority of Malaysia & Department of Veterinary Services



However, the poultry 

industry is very 

vulnerable because of its 

large dependence on 

imported feed grain, 

mainly corn and soybean 

meal & the rising feed 

cost has impacted a price 

hike for chicken meat.

Malaysia self-sufficiency level in poultry is threatened

Cost of broiler production in 

Malaysia 

Variable cost %

Day-old chick 18.52

Labour 4.20

Medication & 

vaccines

1.23

Utility 2.47

Maintenance 0.74

Feed cost 70.86

Catcher cost 0.99

Transport 0.99

Total 100

Composition of poultry feed mix & proportion of 

production cost of broiler in Malaysia 
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i. 95% of poultry feed mix are imported
ii. Feed material contributes to more than 

70% of the production cost



In 2021, Malaysia imported $570M in Soybean Meal, becoming the 16th largest importer of Soybean Meal.

Source: Index Mundi 2023

THE PRICE OF SOYA BEAN MEAL – RINGGIT MALAYSIA PER TON METRIC 
(JULY 2018-JUNE 2023)



Can we replace 
soybean meal in 
poultry feed?



• Insects are highly suitable to be used as feed due to 

their high nutritional values, and because they are 

naturally a part of poultry diets.

• Insect feed is a sustainable addition to conventional 

feed, as insects are reared on waste streams and 

can drive the CIRCULAR ECONOMY

• BLACK SOLDIER FLY IS NOT A VECTOR OF 

DISEASES 

Black soldier fly (Hemertia illucens)



(Jagtap et al., 2021)
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What is the protein feedstuff of the future?

Black soldier fly

Black soldier fly larvae

Role of insects in the circular economy has far reaching potential

1kg of BSF eggs grows 

to 6 tons of live larvae 

in 12 days → super 

bioconverter

Black Soldier Fly Larvae (BSFL) 



• Black soldier fly larvae meal (BSFLM) has been proposed as
a high-quality, efficient, sustainable alternative poultry
protein source.

• Previous work in Europe and North America showed that  
BSF larvae, on average, contain both a high protein and fat 
content (Schiavone et al., 2017; Mwaniki and Kiari, 2019), 
the body composition of the larvae depends on the quality 
and quantity of food ingested (Newton et al., 2005; Nguyen 
et al., 2015).

• Information on the nutritional content and digestibility of 
locally produced BSFL meals is needed for diet formulation. 

BLACK SOLDIER FLY LARVAE MEAL 



OBJECTIVE

To determine the proximate composition, amino acid profile, microbiological 
quality, heavy metal concentration and aflatoxin analysis  of BSFL meal from various 
local sources



METHODOLOGY

The BSFL meal samples were collected from six local producers, as shown in 
Table 1 (arranged according to alphabetical order). The samples are identified 
as 1-6 for confidentiality, not according to the order in Table 1. 

Producers Location

Bioloop Sdn Bhd Teluk Intan, Perak

Entomal Klang, Selangor

Life Origin Seri Kembangan, Selangor

Nutrition Technologies Sdn Bhd Iskandar Puteri, Johor

Protenga Sdn Bhd Senai Airport City, Johor

Veolia Bioconversion Malaysia Bestari Jaya, Selangor

Table 1: The source of black soldier fly larvae meal samples



Proximate analysis: The Kjeldahl method determined crude protein (CP) using an automatic system (Kjeltec

2300). Crude fat (CF) was gravimetrically measured by the ether extraction method in a soxhlet extraction unit 

(Soxtec 2043). Crude ash content was determined as the residue remaining after the incineration of samples at 

550˚C in a muffle furnace for 6 hours. Dry matter was quantified by the thermogravimetric method using an oven 

by drying samples at 105˚C until constant weight (AOAC, 1990).

Amino acid analysis: The samples were subjected to hydrolysis using hydrochloric acid under total hydrolysis 

conditions. A small amount of the amino acid solution was then derivatised with AccQ-Fluor Reagent and 

aminobutyric acid as the internal standard. The amino acid derivatives were analysed using HPLC (Waters–

Alliance e2695) with Fluorescence detector (2475-waters). The amount of amino acid (ng) was determined by 

external standard calibration with aminobutyric acid (AABA) to compensate for variation in derivatisation

between the samples.

Heavy metal analysis: The concentration of heavy metals was analysed via Inductively Coupled Plasma Mass 

Spectrometry (ICP-MS).

Microbiological quality analysis: Detections and counts of Enterobacteriaceae, total coliform,  Clostridium 

botulinum, Salmonella spp., and Listeria monocytogenes were carried out according to Oteri et al. (2021). 

METHODOLOGY (cont’d) 



• All six BSFL meal samples showed higher   CP and CF concentrations than SBM. 
• Crude protein of BSFL meal ranged from 47.00 – 62.20%
• Crude fat BSFL meal ranged from 5.80 – 15.40%



• Lysine, methionine, and 
threonine are major limiting 
essential amino acids in cereal-
based diets for poultry. 

• Generally, BSFL meal has high 
levels of essential amino acids 
and has a better amino acid 
profile than the soya bean 
meal. 

• In the present study, all six 
BSFL meals have higher 
methionine and lysine 
contents than SBM.

SBM: soybean meal



• The levels of heavy metals remained below EU limits suggested for feed materials (EC, 2002) and foodstuffs (EC, 
2006). 

• The findings indicate that the BSFL provided feedstocks without heavy metals or exceeding the maximum allowable 
limits. 

SBM: soybean meal 



• Only Enterobacteriaceae and Coliform were noted in the present study, but the load is within the acceptable 
limit of 300 CFU/g. 
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Table 7: Apparent ileal digestibility coefficients (AIDC) of 
amino acids of soybean (US Soybean Export Council) 
and black soldier fly larvae (Schiavone et al., 2017) 
meals for broiler chickens



CONCLUSIONS

• The locally produced BSFL meals, based on their nutrient content,
represent a novel and promising feed ingredient for poultry diets and could
be used as a substitution ingredient for soybean in layer or broiler diets.

• Variations in nutrient content.

• The locally produced BSFL meals are safe from pathogens, heavy metal
contamination and aflatoxin.

• The apparent nutrient digestibility, metabolisable energy and apparent ileal
amino acid digestibility of local BSFL meals are currently been determined.
The matrix values of local BSFL meals are critical before applying them in
feed formulations.
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