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Effect of Biomass Feed (Recycled Feed) on the Sensory Evaluation
and Chemical Components of Chicken Meat

SHIBATA Keiko*!, OKUSHIMA Sachiko *2, NISHIMURA Toshihide *3

Abstract: The use of leftovers from convenience stores and restaurants as animal feed (biomass
feed) is a very important study assignment in food industry, from the perspective of utilization of
resource and feed self-sufficiency issues. These biomass feed tends to increase gradually in recent
years. However, information about the effect of biomass feed on the palatability of chicken meat is
insufficient.

To examine the effect of replacing a portion of the conventional feed with biomass feed on the
quality of chicken meat, we conducted sensory evaluations and analyses of chemical components.
The proportions of replacement with biomass feed in mixed feed used for rearing a flock of chickens
were 0% (0%-group), 20% (20%-group), and 25% (25%-group). There is no difference in sensory
evaluations for the chicken meat and chemical components between all groups. On the other hand,
the replacement made the ratio of oleic acid in fatty acid composition of 20%- and 25% -groups
higher than that of 0% -group. While fatty acid composition was significantly altered by the use of
biomass feed, replacement with up to 25% biomass feed did not affect the palatability of chicken
meat.
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Table 1 Proximate composition, minerals, and fatty acid composition of the experimental diets

Replacement rate of recycled feed (%)

Feeding period Control (0) 20 25
Preceding©) Following 7 Preceding Following Preceding Following

Recycled feed HD — 15.0 20.0
Recycled feed L2 - 5.0 5.0
Water 13.5 13.7 12.9 12.8 12.8 12.5
Crude protein 23.0 16.4 21.5 18.1 21.9 18.3
Crude fat 5.7 6.7 5.7 6.1 6.6 6.9
Ca 1.30 1.01 1.40 0.96 1.35 1.32
P 0.71 0.63 0.72 0.68 0.70 0.75
Na 0.25 0.22 0.25 0.27 0.30 0.30
Fatty acid composition
SFA3) 20.9 20.3 24.8 21.6 25.6 25.3
MUFA® 29.2 25.5 34.4 31.6 38.7 35.2
PUFAY 49.9 54.2 40.8 46.8 35.7 39.5

* These data were analyzed by the chiba prefectural livestock research center !l

1) Water 9.9%, Crude protein 20.6%, Crude fat 21.4%, NFE 39.9%, Crude fiber 4.4%, Ash 3.7%, ME 4,170kcal/kg
Saturated fatty acid 26.8%, Unsaturated fatty acid 73.2% (Monounsaturated fatty acid 48.9%)

2) Water 10.3%, Crude protein 8.6%, Crude fat 3.8%, NFE 72.4%, Crude fiber 1.9%, Ash 3.0%, ME 3,640kcal/kg
Saturated fatty acid 31.9%, Unsaturated fatty acid 67.9% (Monounsaturated fatty acid 45.1%)

3) SFA=Saturated fatty acid

4) MUFA=Monounsaturated fatty acid

5) PUFA=Polyunsaturated fatty acid

6) Feeding period=0 ~21days

7) Feeding period=22~49days ('), 22~56days ()
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Table 2 Effect of replacement rate of recycled feed on proximate composition, iron, and retinol activity of chicken meat

Replacement Retinol activity
Muscle Sex rate of recycled ~ Water  Crude protein Crude fat Carbohydrate Ash Iron equivalent
art
P feed (%) (2/100g) (mg/100g)  (1g/100g)
Control (0) 747+ 1.1 22.2+0.2 1.7£1.0 0.1£0.0 1.3£0.1 0.5+0.1 54+04
Male 20 74.3+£0.3 23.0£0.7 14+1.0 0.1£0.1 1.4+0.1 0.6 £0.1 4.2+0.9
B 25 74.6+0.8 22.1+£0.8 2.2+0.2 0.2+0.2 1.0+0.0 04+0.1 43+1.2
reast
Control (0) 73.7+t 1.4 242+ 1.0 0.8+0.4 0.0£0.0 1.3+0.0 0.5£0.0 6.3 +0.9
Female 20 73.4+0.6 24.5+0.3 0.7+0.4 0.0£0.0 1.4+0.1 0.5+0.0 4.4+1.0
25 72.4+0.1 25.3+0.4 09+0.3 0.0£0.0 1.5£0.0 0.5£0.0 52+0.2
Control (0) 74.7+£0.0 19.4+0.3 49+0.1 2 0.0£0.0 1.0+0.1 0.8+£0.0 12.8£3.5
Male 20 75.1+£0.5 19.6 £ 0.4 44+02 P 0.0£0.0 1.1£0.0 0.8£0.0 13.9+0.1
Thich 25 74.1 £ 1.1 20.4 £ 0.4 44+1.0 ab 0.0£0.0 1.1+0.0 0.8+£0.1 14.0 £ 4.6
1g
Control (0) 747+ 1.3 21.6+£0.7 2.5+0.6 0.0£0.0 1.2+£0.0 0.9+£0.1 9.7+t4.1
Female 20 74.3 £ 0.6 219+ 1.0 26+04 0.0£0.0 1.1+0.0 0.9+0.2 8.1t1.6
25 74.5+0.2 21.8+0.6 2.6+0.7 0.0£0.0 1.1+0.0 0.8+0.1 109+ 1.2

Values are mean = SEM
a, b: Values bearing different superscript letters are significantly different (p<{0.05) in same columns, as determined by one-way

ANOVA
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Table 3 Effect of replacement rate of recycled feed on cooked yield of chicken meats

Muscle Replacement Cooked Significance Cooked yield Significance
art Sex | rate of recycled ield (%) level * of group mean level **
p feed (%) ¥ ? (%)
Control (0) 74.5 + 4.0
Male 20 74.5+ 4.3 ns 74.6 = 4.2
25 77.6 £2.0
Breast
Control (0) 74.1 £3.5
Female 20 74.4£29 ns 74.4 £3.2
25 75.8 £2.7
ns
Control (0) 71.7 £3.9
Male 20 720+ 2.7 ns 71.6 £3.3
25 71.8+29
Thigh
Control (0) 70.9 + 3.2
Female 20 70.7+ 1.8 ns 70.7 £ 2.5
25 71.6 £ 1.0

Cooked yield (%)= cooked meat (g)/raw meat (g) X100

Values are mean =SD (n=8=+ 1)

* ns :

K%k ns

Odor of chicken
Tenderness
Juiciness

Texture palatability
Intensity of chicken flavor
Intensity of umami taste

Intensity of aftertaste
Taste palatability
Overall palatability
Odor of chicken
Tenderness
Juiciness
Texture palatability
Intensity of chicken flavor
Intensity of umami taste
Intensity of aftertaste
Taste palatability

Overall palatability

no significant differences between replacement levels, determined by one-way ANOVA
: no significant differences among the groups, determined by Tukey’s multiple comparison

-3 -9 2 3 -3 -2 2 3
Breast Breast
| Male Female

Q@

Lr

Thigh

Thigh
Male Female
r-'
i f
L J
-@= Control (0) =/~ 20% recycled feed -~} 25% recycled feed

Values are expressed as the means of 20 panelists.
Test scales : —3= extremely weak, 0=moderate, 3=extremely strong in “Odor of chicken, Juiciness, Intensity of chicken flavor,

umami taste and aftertaste”

: —3 = extremely tough, O=moderate, 3=extremely tender in “Tenderness” ;

—3 = not preferred,

0=moderate, 3=strongly preferred in “Texture palatability, Taste palatability and Overall palatability”.

Figure 1
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Effect of replacement rate of recycled feed on the sensory evaluation of chicken meat
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Table 4 Eigenvalue and principal component loadings of the principal component analysis based

on the sensory evaluation score

Principal component No Ficenvalue Contribution ratio Cumulative
p p : genvatu (%) contribution ratio (%)
1 4.38 62.63 62.63
2 1.28 18.28 80.92
3 0.60 8.62 89.54
Principal component
1 2 3
Odor of chicken 0.7224 —0.0243 0.4034
Tenderness 0.4494 —0.7936 —0.3172
Juiciness 0.9383 —0.2004 0.0669
Intensity of chicken flavor 0.6517 0.4517 —0.5658
Intensity of umami taste 0.9446 0.0388 0.1159
Intensity of aftertaste 0.7635 0.5906 0.0441
Opverall palatability 0.9382 —0.2343 0.0149
10.0
.‘E
o 5.0
c
o
o
£
o
o
© 0.0
g =
o
£
.
o
-5.0
-10.0
-3.0 -20 -10 0.0 1.0 2.0 3.0

Principal component 2

Legend : BC (breast, control), B20 (breast, 20% recycled feed), B25 (breast, 25% recycled feed),
TC (thigh, control), T20 (thigh, 20% recycled feed), T25 (thigh, 25% recycled feed)

Figure 2 Biplot of the factor loading by principal component analysis based on the sensory

evaluation of chicken meat
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Table 5

Effect of replacement rate of recycled feed

on fatty acid composition of chicken meat

(%)
Muscle Replacement
Sex [rate of recycled| Cia:o Ci6:0 Ci6:1 Cig:0 Cig:1 Cig.2 Cis:3 Co0:4 Co2:6 SFA MUFA PUFA
part o
feed (%)
Control (0) 0.4+0.02 205+1.3 2440.5 9.0+0.4 30.64+0.22 26.5+14x 19+0.12 43+0.2 1.1£0.32 |29.94+1.0 33.0+£0.82 33.7+2.02
Male 20 0.8+0.0b 22.5+0.9 3.4+0.7 8.7+0.5 35.5+0.8> 18.5+0.2y 1.4+0.1b 3.7+£0.2 1.7£0.32b|32.0+0.4 38.84+0.1> 25.3+0.4b
25 0.8+0.0b 21.6+0.3 2.8+0.3 8.9+0.5 37.1+3.0> 16.8+0.7y 1.3+0.1b 43+1.1 22+0.3b [30.1+1.3 38.3+1.7b 25.2+0.6b
Breast
Control (0) 04+0.02 203+1.4 1.9+0.12 89+0.8 28.8+1.02 27.2+14x 20%£0.2x 51%£0.7 1.3%£0.22 |29.6%£2.2 30.7+1.02 35.5+1.7x
Female 20 0.7+0.0b 21.3+14 26+0.2b 9.0+1.0 353+24b 17.6+0.3y 1.2+0.0¥ 4.9+0.7 2.3+0.4b [31.0+24 38.0+£2.5b 26.1+1.0Y
25 0.8+£0.0c 21.1+1.6 2.6+0.2b 8840.7 37.2+3.4b 16.6+0.4y 1.2+0.1y 49+0.3 24+0.2b |30.6+£2.2 39.7£3.2b> 25.0£0.6Y
Control (0) 04+0.02 203+1.6 3.4+0.9 7.5+0.5 33.8+2.0 28.0+262 21+0.2 20+0.7 05%0.3 28.2+1.2 37.24+2.8 32.5+3.7
Male 20 0.8+0.0b 20.6+0.6 4.4+0.8 6.8+0.9 39.8+1.0 20.2+0.2b 1.84+0.0 2.1£0.2 0.8+0.2 28.2+1.5 44.2+1.8 24.9+0.2
Thich 25 0.9+0.0> 20.9+1.0 3.6+0.2 75406 40.0+£0.7 19.0+£1.1> 1.74£0.2 2.5+0.2 1.0+0.1 29.3+1.2 424412 24.0+0.2
1
¢ Control (0) 0.5+0.02 19.9+0.82 2.6+0.22 8.04+0.7 29.54+0.2x 29.6+1.6x 23+0.2x 3.64+0.6 0.8+0.1 28.4+1.4 32.240.2x 36.2+1.3%
Female 20 0.8+0.0b 22.1+0.3b 3.7+0.2b 8.14+0.3 37.7+0.4vy 18.9+0.3y 1.5+0.1y 2.94+0.5 1.1+0.2 31.0+£0.2 41.4+0.6Y 24.4+0.3Y
25 0.9+0.0b 21.9+0.8> 3.3+0.3ab 8.5+0.3 38.3+2.4y 17.9+0.6y 1.5+0.1y 3.1+£0.2 1.2+0.1 31.3+1.1 41.6£2.2y 23.7£0.9Y
Values are expressed as mean = SEM
SFA = Saturated fatty acid, MUFA = Monounsaturated fatty acid, PUFA = Polyunsaturated fatty acid
a, b : Different superscript letters in same columns are significantly different (p<{0.05) for each group
x, y : Different superscript letters in same columns are significantly different (p<{0.01) for each group
50
| Breast (Cia1, Cis2) |
y =0.3303x + 31.616 A .
40 (r=0876, p<0.01) -y Z03005x ¥ 29478
P a (r=0.858, p<001)
30 o
< y =-0.4221x + 34.697
~ 20 (r=-0.952, p<0.01)
c y = -0.4259x + 26.833
._8 (r=-0.977, p<0.01)
‘® 10 »
o
£
1<) 0 1 1 I I
o
o 50 | -
= : Thigh (Cis:1, Cis2) |
S Thigh |y - 0.3638x + 34.341
> (r=0.840, p<0.01) y = 0.3309x + 31.354 *
B 40 (r=0.868, p<0.01)
©
L
30
| y = -0.4663x + 34.584
20 (r=-0.923, p<0.01)
y = —0.4476x + 28.849
(r=-0.952, p<0.01)
10 I~ B
1 1 1 i
0
0 10 20 30 0 10 20 30
Replacement rate of recycled feed (%)
© Saturated fatty acid, A Monounsaturated fatty acid, ® Polyunsaturated fatty acid,
® Cigt, O Cis2
Figure 3 Relationship between replacement level of recycled feed and fatty acid composition of
chicken meat
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Table 6 Eigenvalue and principal component loadings of the principal component analysis based

on the fatty acid composition

Principal component No Ficenvalue Contribution ratio Cumulative
p p : genvatu (%) contribution ratio (%)
1 4.62 51.30 51.30
2 3.65 40.61 91.91
3 0.47 5.20 97.11
Principal component
1 2 3
Cius:0 0.9122 —0.2729 0.0810
Ci6:0 0.8409 0.0706 —0.5319
Ci6:1 0.3908 —0.8969 —0.0757
Cis:0 0.1420 0.9504 —0.2379
Ci8:1 0.8222 —0.5196 0.1847
Cis:2 —0.9925 —0.0388 —0.1012
Cis:3 —0.9255 —0.3366 —0.0418
C20:4 0.0314 0.9772 0.1334
C22:6 0.6218 0.7265 0.2278
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Principal component 2

Legend : BC (breast, control), B20 (breast, 20% recycled feed), B25 (breast, 25% recycled
feed), TC (thigh, control), T20 (thigh, 20% recycled feed), T25 (thigh, 25% recycled feed)
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Figure 4 Biplot of the factor loading by principal component analysis based on the fatty acid

composition of chicken meat
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