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Feed Supplementation of Yellow Meaworms (Tenebrio molitor L.)
Improves Blood Characteristics and Meat Quality in Broiler
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ABSTRACT

This experiment was conducted to test yellow mealworm (YM) and slough of meaworm
(SM) supplementation as protein sources in broiler. Two-hundred broilers (Arbor acres, day
old) were randomly assigned in five treatments (control, 0.5% YM, 1.0% YM, 2.0% YM, and
1.0% SM) with 2 replicates and then fed 6 weeks. Blood and meat samples were collected
after feeding tria. Body weight gain was the highest in 1.0% YM treatment. Feed requirement
was lowest in 1.0% YM treatment. There were no negative effect on palatability and texture
of mealworm. Live weight and carcass weight were significantly (P<0.05) higher than in
control. Carcass quality was highest in 1.0% YM treatment. WBC, which were related to
infection, was not affected by mealworm supplementation. RBC, which were related to anemia,
was significantly (P<0.05) increased in all supplementation groups. Serum components were
higher in supplementation group than in control group. However, there were no pathological
and metabolic disease. Crude protein, crude fat, and crude ash were high in supplementation
group, and meat color a* and b* were significantly (P<0.05) high in 1.0% YM treatment.
Heating loss and shear force were reduced a little. By mealworm supplementation, saturated
fatty acid was reduced and unsaturated fatty acid was increased. Therefore, fatty acid
composition was improved by supplementation in broiler meat. In conclusion, yellow
mealworm would be a good protein source for broiler without any detrimental effect.
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Table 1. Growth performance and feed efficiency in broiler by yellow meaworm addition(g)

Items Control YM 0.5% YM 1% YM 2% SM 1%
Start Wt 73.1+6.5 73.07.5 72.0+6.9 74.1+7.0 73.1+6.8
Find Wt 24581245’ 2,639+299” 2,676£333° 2,633£345” 2,639£370%
Gain Wt 2,409+100 2,552+61 2,563+206 2,540+96 2,498+335

Feed Intake 4,082+75 4,349+457 4,223+505 4,205+573 4,232+697
Feed Require 1.70+0.04 1.70+0.14 1.65+0.07 1.65+0.16 1.69+0.05

* YM : yellow meaworm, SM : slough of yellow meaworm

ab Vaues with different superscripts in the same row differ significantly (P<0.05).
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Table 2. Body weight and dressing percentage of broiler by yellow mealworm addition.

Items Live Wt (g) Carcass Wt (g) Dressing (%)
Control 3,640+124% 2,634+85% 72404
YM 0.5% 3,406+123" 2,500+ 79° 73.7+05
YM 1% 4,003+ 77° 2,965+112* 74.1+1.6
YM 2% 3,646+279° 2,680+199® 73503
SM 1% 3,859+182% 2,807+ 98® 72.8+4.3

* YM : yellow meaworm, SM : slough of yellow meaworm

ab Vaues with different superscripts in the same column differ significantly (P<0.05).
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Table 3. Blood characteristics of broiler by yellow mealworm addition.

Items Control YM 0.5% YM 1% YM 2% SM 1%
WBC(K/nl) 0.67+0.45 0.65+0.21 0.74+0.35 0.65+0.31 4.75+11.86
SNeutrophil(%) | 13.70+7.86 1478+6.24 | 17.80+11.83 | 14.00+6.32 12.22+5.95
WBC Lymphocyte(%) | 77.20+9.81 79114625 | 73001386 | 7940875 | 8156+5.17
Monocyte(%) 4.30+4.06” 1.11+2,03 380+3.82° | 280+3.29% 1.78+1.56®
Eosinophil (%) 3.20+2.35 4.78+4.41 4404337 2.80+2.15 3.11+2.26
Basophil (%) 1.60+1.84 0.22+0.67 1.00+1.41 1.20+1.69 1.33+1.73
RBC(K/nl) 2.33+0.15° 241+013° | 250£020° | 245:027° | 2.37+0.17°
RBC | Hb(g/dl) 950+0.7%F | 1043+054° | 1066:093° | 9.94+054° | 10.03+0.69™
HCT (%) 21.35+154° | 22324103 | 2334+1.97° | 23.32+3.00%° | 21.34+1.83
Platelet(10%11l) 204043200 | 1600+532 | 51.70+62.66 | 49.70+57.15 | 25.78+34.53

* YM : yellow meaworm, SM : slough of yellow meaworm
* NE(S-Neutrophil), NY (Lymphocyte), MO(Monocyte), EO(Eosinophil), BA(Basophil), HCT(haematocrit),
ab Values with different superscripts in the same row differ significantly (P<0.05).
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Table 4. Serum chemical characteristics of broiler by yellow mealworm addition.

Items Control YM 0.5% YM 1% YM 2% SM 1%
ALB 1.43+0.13 1.45+0.13 1.58+0.10 1.47+0.09 1.43+0.18
TCHO 80.63+16.16" 109.75+11.81° 105.38+7.29% 104.44+9.81% 110.00+35.58°
TP 2.99+0.33 3.03+0.31 3.29+0.29 3.10+0.21 3.08+0.27
GOT 249.75+84.98" 329.88+80.08% 421.38+137.29° | 382.44+111.31* | 336.00+112.53%
TG 118.75+43.26 157.75+42.31 132.25+36.89 141.22+26.26 145.00+43.38
Ca 11.20+0.49 11.21+0.41 11.33+0.38 11.02+0.63 11.25+0.50
P 9.74+1.0% 10.44+0.50° 9.4440.74° 10.41+0.99" 9.53+1.12%
* YM : yellow meaworm, SM : slough of yellow meaworm
* ALB(albumin), TCHO(total cholesterol), TP(total protein), TG(triglyceride),
ab Values with different superscripts in the same row differ significantly (P<0.05).
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2007).
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Table 5. Chemical composition and Physica characteristics of broiler meat by yellow mealworm addition.

Items Control YM 0.5% YM 1% YM 2% SM 1%
Chemical composition
Moisture (%) 76.57+1.17 | 75.20+0.76 | 75.44+0.36 | 74.65:001 | 75.61+0.45
C. Protein (%) 21.01+141 | 22.05£097 | 21.71+0.05 | 22.86:0.40 | 21.18+1.14
C. Fat (%) 0.88+0.41 1.06+0.42 1.20+0.23 0.80+0.16 1.32+0.55
C. Ash (%) 0.97+0.03 1.04+0.06 1.03+0.04 1.02+0.07 0.95+0.05
Physical characteristics
pH 6.09+0.04 | 6.08+0.05 6.06:+0.06 6.04:+0.00 5.99+0.06
5313+0.12 | 5250023 | 5521+1.89 | 54.59+1.80 | 54.29+0.66
Meat Color 1.61+055% | 1.10+0.49% | 2.70+1.54%° | 1.85+0.21® | 0.94+041°
b 7.324097% | 5.94+159% | 867+162° | 6.42+0.74% | 5.84+146%
Hesting Loss (%) 15.24+0.83 | 13.21#0.24 | 14.70+215 | 14544233 | 13.65+0.97
Drip Loss (%) 59.90+251 | 58.94+1.92 | 60.84+0.16 | 58.96+0.73 | 58.50+0.28
Shear Force(kg/0.5inch?) | 2.67+0.26 2.29+0.25 2.28+0.30 2.18+0.01 2.29+0.26
* YM : yellow meadworm, SM : slough of yellow meaworm
Table 6. Fatty acid composition of broiler meat by yellow mealworm addition.
Items Control YM 0.5% YM 1% YM 2% SM 1%
Myristic acid 1.22+0.10 1.18+0.09 1.2040.11 1.27+0.00 1.13+0.06
Palmitic acid 2356+0.66° | 22.64+028° | 21.25+023° | 21.96+0.02 | 22.51+0.66%
Palmitoleic acid 5.06+0.11% 6.16+1.10° 549+033" | 4.66+0.52* 5.61+0.83%
Stearic acid 6.99+0.30 6.08+1.34 5.69+0.34 6.67+0.74 6.39+0.02
Oleic acid 4412+033" | 46.68+1.36* | 47.00+0.90° | 4542+0.71® | 4596+054%
Linoleic acid 16.60+0.11%° | 14.86+050° | 16.98+0.35° | 17.58+0.19" | 16.05+1.08%
Y-Linoleic acid 0.13+0.03 0.14+0.00 0.16+0.01 0.15+0.00 0.15+0.01
Linolenic acid 1.05+0.07 0.96+0.06 1.12+0.04 1.11+0.12 1.07+0.11
Eicosenoic acid 0.47+0.01 0.50+0.04 0.46+0.04 0.48+0.02 0.48+0.04
Arachidonic acid 0.82+0.02 0.84+0.28 0.68+0.11 0.730.18 0.69+0.30
Fatty acid types
SFAY 31.77+0.26° | 29.89+1.71® | 28.14+0.69° | 29.89+0.76® | 30.02+0.62*
USFA? 68.24+0.26° | 70.11+1.71%® | 71.87+0.69° | 70.12+0.76® | 69.99+0.62°
- Mono 49.64+021" | 53.33+243* | 5293+1.19° | 50.55+1.26® | 52.04+0.25%
- Poly 18.60+0.06® | 16.79+0.71° | 18.94+050° | 19.56+0.50° | 17.95+0.87*

1) Saturated fatty acid, 2) Unsaturated fatty acid

* YM : yellow mealworm, SM : slough of yellow meaworm
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