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Hermetia illucens (HI) and Tenebrio
molitor (TM) meals in poultry
\

= or P productive performance, - J productive performance, gut
gut health and meat quality health and meat quality (high

(low inclusion levels [++5%)]) { I ) inclusion levels [210-15%])

..what is still missing?




Why?
Hartinger et al. Journal of Animal Science and Biotechnology (2022) 13:50 - .
https:/doi.org/10.1186/540104-022-00701-7 J ournal of Animal Science and

Biotechnology
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Suitability of Hermetia illucens larvae meal
and fat in broiler diets: effects on animal
performance, apparent ileal digestibility,
gut histology, and microbial metabolites

Check for
updates

Kristina Hartinger, Katharina Froschl, Marco Antonio Ebbing, Barbara Bruschek-Pfleger, Karl Schedle,
Christiane Schwarz and Martin Gierus

\

\ A ..but no mixture of different

! — insect meals has been
tested so far ©




) Hl and TM meals (alone and as 1:1 k
mixture) in broiler chickens under
commercial conditions

Growth performance Carcass traits




_ Macrominerals and EAAs (%, as is) “m

0.09
P 1.20 0.87 1.00
Arginine 2.46 2.79 2.63
o

. ( £ “-m Isoleucine 2.24 2.84 2.54

95.99 96.38 96.25
Leucine 3.59 5.25 4.42

cp 55.87 58.22 57.71
Lysine 0.20 0.24 0.27

EE 4.35 8.81 6.41
Methionine 0.52 0.80 0.65

Ash 9.90 3.60 6.70
Phenylalanine 0.90 1.05 1.03

Chitin 5.94 7.69 6.76
Threonine 1.51 2.17 1.86

AMERN (kcal/Kg) 2794 4100 3473
Tryptophan 0.19 0.14 0.15

Valine 1.39 1.71 1.74




IR T T
C
5% 10% 5% 10% 5% 10%

Starter phase (1-10 days) Crumbled feed

Grower phase (11-25 days)

Pelletted feed

Finisher phase (26-37 days)




Corn

Wheat

Soybean meal

HI

™

MIX

Soybean oil
L-lysine
DL-methionine
L-threonine
L-valine

Calcium carbonate
Dicalcium phosphate
Vitamin-mineral premix
Choline

Phytase

Salt

Coccidiostat

TiO,

L-arginine
L-isoleucine

Total

Aviagen (2022)

22.44 26.25

30 29.88 37.3 28.38 34.38
30.00 30.00 30.00 30.00 30.00 30.00 30.00
36.82 28.27 19.73 25.86 14.93 27.03 17.22

- 5.00 10.00 - - - -
- - - 5.00 10.00 - - :
- - - - - 5.00 10.00 =S
573 490 4.07 3.50 1.26
023 053 0.84 0.61 0.99AMEn (kcal/kg) 3050 3050 3050 3050 3050 3050 3050
0.37 042 0.48 0.4 0.43CP (%) 23.50 23.50 23.50 23.50 23.50 23.50 23.50
033 0.27 0.2 0.23 0.13Met(%) 0.70 0.73 0.76 0.71 0.72 0.73 0.75
0.04 015 0.26 0.17 0.31Llys (%) 144 144 144 144 144 144 144
1.07 131 154 1.24 1.42CF(%) 280 330 3.70 3.40 390 2.80 2.80
130 1.04 0.78 1.15 0.99Ca (%) 096 096 096 096 096 0.96 0.96
050 050 050 050 0.50P (%) 0.76 0.73 0.69 0.72 0.68 0.72 0.69
0.10 0.10 0.10 0.10 0.10Non-phytateP (%) 0.48 0.48 048 048 048 0.48 0.48
0.10 0.10 0.10 0.10 0.10EE (%) 770 7.10 6.50 6.10 4.40 6.50 5.20
0.40 0.38 0.38 0.40
0.06 0.06 0.06 0.06 Met (%) 0.49 0.51 0.53 050 0.50 0.51 0.52 0.42
0.50 0.50 0.50 0.50 Lys (%) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
- 0.15 031 0.21 Arg(%) 1.04 1.04 1.04 1.04 104 1.04 1.04 1.04
0.01 0.07 0.15 0.09 Leu(%) 1.20 1.14 108 1.17 1.13 1.15 1.11 1.10
Iso (%) 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67
g .&_;— o Val (%) 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76
= ATry (%) 0.30 0.28 0.26 0.28 0.26 0.27 0.25 0.16
Thr (%) 0.68 0.68 0.67 0.67 0.67 0.68 0.68 0.67
M+C (%) 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76




26.31 30.15 34.11 33.75 41.34 32.29 383
30.00 30.00 30.00 30.00 30.00 30.00 30.00
32.33 23.77 15.08 21.39 10.29 22.51 12.70
- 5.00 10.00 - -
- 5.00 10.00 .
- - - 5.00 10.00 &=

Soybean oil 4.55 2.27
L-lysine 0.58 0.97AMEn (kcal/kg) 3150 3150 3150 3150 3150 3150 3150

DL-methionine 036 0.40CP (%) 21.50 21.50 21.50 21.50 21.50 21.50 21.50

L-threonine 0.14 0.05Met (%)
L-valine 0.16 0.30Lys (%)
Calcium carbonate 1.17 1.32CF (%)

Dicalcium phosphate 0.95 0.80Ca (%)

Vitamin-mineral premix 0.50 0.50P (%)

Choline 0.10 0.10Non-phytate P (%)
0.10 0.10EE (%)

0.40

Coccidiostat 0.06 Met (%)
TiO, 0.50 Lys (%)
L-arginine 0.20 Arg (%)
L-isoleucine 0.09 Leu (%)
Total Iso (%)
: oy N Val (%)
SR Try (%)
Thr (%)

Aviagen (2022) . M+C (%)




30.27 34.19 38.01 37.84 45.38 36.24 42.38
30.00 30.00 30.00 30.00 30.00 30.00 30.00
27.70 19.02 10.44 16.60 5.50 17.88 7.92

- 5.00 10.00 - - - -

- 5.00 10.00 - - .

- 5.00 10.00 £

Soybean oil 5.56 3.29
L-lysine 0.2 059 0.98AMEn (kcal/kg) 3250 3250 3250 3250 3250 3250 3250

DL-methionine 0.32 0.36CP (%) 19.50 19.50 19.50 19.50 19.50 19.50 19.50
L-threonine 0.05 - Met (%) 0.58 0.61 0.65
L-valine 0.16 0.30Lys (%) 1.16 1.16 1.16
Calcium carbonate 1.09 1.26CF (%) 2.90 3.30 3.70

Dicalcium phosphate 0.80 0.64Ca (%) 0.79 0.79 0.79

Vitamin-mineral premix 0.50 0.50P (%) 0.53 0.49 0.6
Choline 0.10 0.10Non-phytate P (%) 0.40 0.40 0.40

0.10 0.10EE (%) 10.00 9.30 8.70

0.40
Coccidiostat 0.06 Met (%) 0.50 0.53 0.56 0.50
TiO, 0.50 Lys (%) 1.00 1.00 1.00 1.00
L-arginine 0.23 Arg (%) 1.06 1.06 1.06 1.06
L-isoleucine 0.10 Leu (%) 1.28 1.20 1.12 1.23
Total Iso (%) 0.69 0.69 0.69 0.69
: R Val (%) 0.78 0.78 0.78 0.78
A Try (%) 0.35 0.33 0.30 0.33
Thr (%) 0.67 0.67 0.67 0.68
Aviagen (2022) "~ M+C (%) 0.79 0.79 0.79 0.79




10

420 1-day-old male Ross 308 broiler chicks

42 mobile pens (6 replicates/diet,
10 animals/replicate) in a
commercial farm (Piedmont, IT) &
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~ How?

» Growth performance assessment
for each feeding phase and whole
trial » LW, ADG, ADFI and FCR

» Slaughtering performance
evaluation on 12 birds/diet (2
birds/pen) - SW, RCW and CCW,
RC and CC yields, breast and thigh
yields and relative organ weights
(heart, spleen, bursa of Fabricius,
liver and abdominal fat)

» Statistical analysis = IBM SPSS
(One-way ANOVA with Duncan’s
MRT, P<0.05)




Proximate composition (%, asis)l __c__| HI5 | HI10 | TM5 | TM10 | MIX5 | MIX10 |

88.87 88.56 88.66 89.12 89.27 88.59 89.18

CP 24.17 24.11 24.14 24.41 24.27 24.21 24.26

EE 5.35 5.87 5.72 6.17 5.44 6.11 5.55 Starter
Ash 7.15 7.75 7.15 7.52 7.17 7.65 7.16

Chitin - 1.34 1.55 1.52 1.59 1.44 1.52

AMEn (kcal/kg) 3043.86 3058.23 3118.50 3050.10 3079.53 3026.89 3021.70

Proximate composition (%,asis)l __Cc__| HI5 | Hi10 | TM5 | TM10 | MIX5 | MIX10 |

88.33 88.38 88.72 88.68 89.38 88.67 88.65

CP 21.93 21.65 22.35 21.74 21.77 22.42 22.30
EE 7.49 7.49 7.32 7.14 7.40 7.13 7.09
Ash 8.35 8.26 8.19 8.10 8.35 8.32 7.81
Chitin - 1.42 1.49 1.49 1.58 1.40 1.59
AMERn (kcal/kg DM) 3117.63 3055.98 3040.92 3062.22 3047.15 3066.89 3086.29

DM 88.43 88.80 88.25 88.78 88.07
CcP 19.19 19.34 19.55 19.48 19.36
Finisher EE 7.68 7.64 6.69 6.48 7.13
Ash 7.20 7.60 7.07 7.51 7.83
Chitin - 1.38 1.50 1.47 1.59

Grower

Proximate composition s _c | H5 | HI10 | T™M5 | TM10 | MIX5 | MIX10 |

88.80 88.63
20.00 19.49
7.02 7.65
7.44 7.65
1.39 1.56

AMEN (kcal/kg DM) 3100.14 3104.64 3069.84 3071.57 3059.10 3029.49 3051.14




| c | hs | ko | Tws | Twao [ s | mixo | sem | Pl

Starter
LW, g 273.3 297.0 282.2 299.3 305.0 289.2 294.7 3.07 0.083
ADG,g 227 251 237 254 259 243 24.9 0.31 0.089
DFl, g 267 26.2 263 276 273 27.6 28.2 0.29 0.523
FCR 1.17 1.13 1.11 1.09 1.06 1.14 1.13 0.01 0.118
I N T T T T e
Grower
LW, g 1237.8bc  1285.7abc | 1174.1c | 1386.7a | 1221.6bc 1341.8ab 1266.2abc 14.38 | <0.001
ADG, g 64.3bc 66.8abc 60.3c 74.0a 61.1c 70.7ab 64.8bc 0.96 | <0.001
DFl, g 91.0ab 92.5ab 85.4b 98.4a 86.4b 93.1ab 87.9b 1.03 0.004
hﬁ FCR 1.42b 1.39ab 1.41b 1.42b 1.36ab 0.01 0.039




I TN R T N T T T

Finisher

W, g 2424.4bc  2467.9abc | 2083.5e 2663.4a| 2352.3cd 2600.0ab 2211.1de 33.74 | <0.001

ADG, g 98.9a 98.5a 75.0c 96.8a 93.4ab 104.8a 77.9bc 2.15 | <0.001
DFl, g 160.0a 158.2ab 134.8c 169.2a 144.0bc 164.3a 136.8c 2.31 | <0.001
FCR 1.62a 1.61a 1.80b 1.58a 1.55a 1.57a 1.76¢ 0.02 | <0.001

| | e w0 | T | TMio | Mixs | M0 | SEM | Pualie

Whole period

ADG, g 63.12a 64.83ab 52.45d 68.82a 61.09bc 67.04ab 57.77cd 9.68 | <0.001

DFl, g 94.29ab 94.81ab 80.81c 98.20a 87.59hc 95.31ab 86.81bc 11.67 | <0.001

%
‘ﬁ[ FCR 1.49ab 1.47ab 1.54b 1.43a 1.43a 1.42a 1.50ab 0.01 | <0.001




| c | w5 | w o | s | wwcao | sem | prue.

SW, g
RCW, g
RCW, %SW
CCW, g

CCW, %SW

2452.6b

1783.9c

72.74ab

1759.0c

71.73abc

2563.6b | 2168.8d | 2796.2a | 2503.4b

1845.5c | 1549.7e | 2069.3a | 1825.3c

71.99b 71.56b 73.89a 72.90ab

1816.1c I 1525.0e I 2039.6a I 1798.0c

70.84bc 70.44c 72.81a 72.01ab

2567.8b

1939.6b

73.97a

1946.0b

72.87a

2291.1c

1657.6d

72.38b

1631.1d

71.22bc

25.06

20.71

0.19

2049

0.20

<0.001

<0.001

0.003

<0.001

0.001




| c | e ] - ™™o | Mixs | mixio WW

Breasts, g 494.7c 513.2c 605.8a
Breasts, %CCW 28.17b 28.28b  27.48bc | 30.07a
Thighs, g 460.7cd  466.7cd | 406.2e 515.5a
Thighs, %CCW 26.17ab  26.12ab  26.62ab  25.61b

497.7c 566.2b 431.9d
27.96b | 29.83a 26.40c
471.9bc 496.4ab  443.1d
26.46ab  25.65b 27.14a

0.20

4.94

0.14

<0.001

<0.001

<0.001

0.045




Resuns {4

Heart, %SW 0.53ab 0.55ab  0.59a 0.52b 0.51b 0.50b  0.50b 0.053
Liver, %SW 2.98b 3.37a 2.57c | 2.97b 3.21ab 0.05 | <0.001
Spleen, %SW 0.12b 0.12b 0.16a 0.12b 0.11b 0.12b 0.12b  0.00 0.010

Bursa of Fabricius, %SW  0.19ab 0.21a 0.21ab 0.18b 0.18b 0.18b 0.18b 0.00 0.043

Abdominal fat, %SW 0.97abc  0.83c 1.07bc 0.95abc 1.08abc 1.18a 1.32ab 0.04 0.027
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Significant modulation by both the V-

th and slaughteri
T growth and slaughtering HI and TM meals and their mixture

performance in TM5 (++)

rowth and slaughterin
and MIX5 birds Ve & &

performance in HI10 (++)
and MIX10 birds

Laaicnt Flow
e QB

Low inclusion levels

are preferable (©)
Increasing inclusion levels

+ may be problematic (J/HI
nutrient digestibility with
‘M nutrient digestibility (DM M metabolic rates in target

and CP) of TM than HI organs [liver, spleen])




Conclusions 2 3

Low inclusion levels of TM meal seems to be
Hl and TM meals are nutritionally better
confirmed to be than HI for broiler
preferable in poultry chickens

1

Use of HI and TM meals
mixture at 5% inclusion
level may be a feasible
dietary strategy in
broiler chickens in
terms of growth and
slaughtering
performance

Characterization of
overall health status,
gut health and meat

quality will provide
additional insights ©
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