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, 0%, 5%, 10% y 15%

, 

y 

o



1

. , 

estos 

,

.



2



3

2.1

2.1.1

y 

2.1.2 Contaminación generada por

otros materiales como pajas y aserrines usados como “cama” (Salazar y Cuarón, 1999).



4

ores, etc. (FAO, 2008). 

., 2003)



5

25 – 2.3 4.9 7.0 0.25

3.6 11.0 16.0 0.48

6.4 18.0 27.0 0.81

3.0 6.0 9.0 0.28

0.35 0.95 1.4 0.05

2.35 5.8 8.6 0.27
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2.2

2.2.1

–
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2.2.2

2004 2012

sus órganos com

2.2.3

016 2012 AG)



8

, 2012 .

2.2.4

2.2.5 Codex Alimentarius –



9

, 2009

2.3

2.3.1

cons

, 2000 .



10

2.3.2

. 2004).

–
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Hd
%

PC
%

EE
%

Cz
%

FND
%

FAD
%

Calcio
%

Fósforo
%

Cu
Mg/kg

80.51 26.92 7.1 14.28 28.42 7.96 2.51 0.19 1160.5

78.67 26.27 9.83 15.97 30.89 9.81 3.36 0.21 445.04

Engorde 78.55 23.38 6.47 16.44 37.04 11.35 2.96 0.22 427.64

80.73 16.49 3.85 20.34 40.02 15.54 3.93 0.29 725.3

72.52 15.8 8.64 20.08 30.65 11.79 5.01 0.27 920.6
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2.3.3

2.3.4

2004).
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. 

, 

, , , , 

, 

., 2008).

2.4

, 

2002)

2



14

2.4.1

6 12 6 3 −CHOH − COOH +CH3 2 2

., 2011) 

2.4.2

y 

, 2005). 

6 12 6 3 − CHOH –

2.5



15

, 2009). 

, 

2011)

., 2010). 

2.5.1

., 

2011). 

un 



16

., 2012

20

.

2.5.2

Los 



17

., 2004

., 2003). 

Los 

., 2004). Estos 

., 2005).

2.5.3
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8

2008)

.

2.6

2.6.1
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., 2010

59.6 59.1 77.8 77.8

2.5 2.5 2.9 2.7

23.7 24.2 20.6 27.1

6.8 6.6 11.9 13.3

6.4 7.2 4.2 5.3

Cenizas, % 13.4 13.8 9.1 14.6

2.6 2.8 1.5 2.5

1.4 1.4 0.8 1.3
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., 2010),

– ., 2001). 

2.6.2

o

,

los residuos 

y 

., 2013).

,



21

. 

., 2013).    

2.6.3

.
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. 1975 1975 ,

,

, ,

., 

2005

., 2010)
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3.1

y

2015.

3.2

3.2.1

3.2.2
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7007

3.2.3

.

.
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.

3.2.4

3.2.5

y 7.
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100%

95%

90% 10%

85% 15%

95%

90%

85% 10%

80% 15%

90 10%

85 10%

80 10% 10%

75% 15% 10%

85% 15%

80% 5 15%

75% 10 15%

70% 15 15%
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.

Recolección de excertas porcinas 
de cerdos en crecimiento de la UEC
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3.2.6

3.3

3.3.1
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3.3.2

3.3.3

Se 

3.3.4

Los 



30

3.3.5

71.12

28.88 100

5.89 20.39

2.54 8.80

1.97 6.82

5.42 18.77

13.06 45.22

1.66 5.75

2.53 8.76

1.2 4.10
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en base seca.

1

2

Ingredientes

64.00 62.41 60.30

Torta de Soya 23.48 22.41 21.30

4.35 4.30 4.82

3.00 2.66 2.43

1.20 1.14 1.08

1.65 1.25 0.87

0.60 0.59 0.52
1 1.33 1.32 1.31

Bicarbonato Na 0.40 0.39 0.38
2 0.00 4.00 8.00

100.00 100.00 100.00

100.00 100.0 100.00

20.17 20.17 20.17

3.73 3.73 3.73

1.43 1.43 1.43

0.54 0.54 0.54

0.47 0.47 0.47

0.99 0.99 0.99
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3.3.6

Pesos

, dur , 

Fue ,

Se 
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3.4

3.4.1

+ е

е

3.4.2

+β + е

β
е
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4.1

4.1.1

7

–



35

T1 (100E/0M/OB) 5.79a 5.84 5.74 5.62 5.63 5.68ab

T2 (95E/5M/0B) 5.00cd 5.19 5.20 4.78 4.73 4.72d

T3 (90E/10M/0B) 4.82d 4.77 4.71 4.65 4.64 4.67d

T4 (85E/15M/0B) 4.93cd 4.85 4.75 4.68 4.64 4.60d

T5 (95E/0M/5B) 5.64ab 5.41 5.45 5.09 5.84 5.55bc

T6 (90E/5M/5B) 4.95cd 4.74 4.71 4.56 4.65 4.63d

T7 (85E/10M/5B) 4.94cd 4.34 4.26 3.86 3.70 3.68gf

T8 (80E/15M/5B) 4.98cd 4.28 4.18 3.64 3.51 3.50h

T9 (90E/0M/10B) 5.69ab 5.44 5.53 5.55 5.41 5.41c

T10 (85E/5M/10B) 5.12cd 4.82 4.71 4.41 4.84 4.72d

T11 (80E/10M/10B) 5.20bcd 4.17 4.14 3.61 3.58 3.56gh

T12 (75E/15M/10B) 5.40abc 4.17 4.05 3.53 3.42 3.43h

T13 (85E/0M/15B) 5.67ab 5.53 5.59 5.48 5.72 5.79a

T14 (80E/5M/15B) 5.44abc 4.75 4.75 4.39 4.32 4.34e

T15 (75E/10M/15B) 5.45abc 4.21 4.15 3.80 3.79 3.75f

T16 (70E/15M/15B) 5.43abc 4.16 3.93 3.51 3.52 3.49h
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85 1

y 5 15 5 B) 10 10 15

10 B) 10 15 B) y 15 15 B). 

4.1.2
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Tabusso

Recuento de levaduras (UFC/g) 40 x 10

52 x 103

Recuento de 22 x 102

. en 25g
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. (2003)  

.

2009). 

.

’s son destruidos durante el 

–

Se



39

–

4.1.3

, 

2004).

, 3.45 , 0.24 y 0.095

(T7) son 



40

1157 2 5 3.83 1.66

124 2 4.16 3.45

5505 CaO 3.54 Cl 0.095

Mn 167 1.34 0.24



41

4.1.4

., 

(2003

6.82% y 18.77

.



42

0

71.12

28.88 100

5.89 20.39

2.54 8.80

1.97 6.82

5.42 18.77

13.06 45.22

1.20 4.10
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oro, 

.

4.2

4.2.1

11

, 



44

b

(α = 0.05) a la 

(4% (8%

37.06 37.31 37.19

61.68 61.80

0.868 0.870 0.880

2.05 2.05 2.12

57.26 57.47 59.22

2.36 2.36 2.40



45

. (2005), 

0880 Kg/d) es

4.2.2



46

, 

4.2.3

Los 

y 2.40



47

(2005), q

4.2.4
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Retribu

8%

24.33 24.37 24.62

Precio/ Kg. PV (S/.) 7 7 7

170.31 170.59 172.34

57.26 57.47 59.22

1.62 1.58 1.54

92.76 90.80 91.20

– 77.55 79.79 81.14

100.00 102.89 104.63
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2.

3.

.
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2.

3.

4.

5.

6.

7.
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, N., L , E., G

135.

n

31p.

, 

416.

, I; M



52

2011. 

776

1403.

undy

Perú.

78p.
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, G.; 

2.

12p.

76.

48p.
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2170.



54

1071

, , , ,

80p.
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,

49p.  

76p
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5014

Sán
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, , , 1995.

411.

346p

280p.
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o ng

203p.

y

74
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– – , E., M

Escherichia Coli, Salmonella choleraesuis, Aujeszky’s Disease virus 

49p.

213p.

Perú.

gunbanwo, ., .,

29.

, M., E
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. 1992

13. 

.; A

–

167p.

72.

999

.

– ,



60

, . 2002.

Universidad de Matanzas “Camilo Cienfuegos”. Matanzas, Cuba.

65.

178p.



61

y

, 

71.

172.

.



62



63

. 

REPETICION DIA 0 DIA 1 DIA 2 DIA 3 DIA 4 DIA 5
T1

100E/0M/0B
5.84 5.89 5.78 5.60 5.68 5.67

T1 5.77 5.73 5.75 5.62 5.62 5.65
T1 5.76 5.89 5.70 5.63 5.58 5.72

PROMEDIO 5.79 5.84 5.74 5.62 5.63 5.68
T2

95E/5M/0B
5.11 5.21 5.26 4.81 4.75 4.69

T2 4.99 5.24 5.25 4.82 4.76 4.67
T2 4.90 5.11 5.10 4.71 4.68 4.80

PROMEDIO 5.00 5.19 5.20 4.78 4.73 4.72
T3

90E/10M/0B
4.76 4.73 4.68 4.60 4.60 4.65

T3 4.87 4.78 4.75 4.71 4.68 4.70
T3 4.83 4.80 4.69 4.65 4.65 4.66

PROMEDIO 4.82 4.77 4.71 4.65 4.64 4.67
T4

85E/15M/0B
4.83 4.75 4.70 4.75 4.61 4.60

T4 4.96 4.85 4.75 4.60 4.60 4.53
T4 5.00 4.95 4.80 4.70 4.71 4.69

PROMEDIO 4.93 4.85 4.75 4.68 4.64 4.61
T5

95/0M/5B
5.66 5.35 5.45 5.37 5.74 5.58

T5 5.73 5.52 5.59 5.39 5.90 5.50
T5 5.53 5.35 5.32 4.50 5.88 5.57

PROMEDIO 5.64 5.41 5.45 5.09 5.84 5.55
T6

90E/5M/5B
4.90 4.81 4.71 4.63 4.65 4.69

T6 4.96 4.70 4.72 4.55 4.74 4.63
T6 4.98 4.70 4.70 4.51 4.56 4.57

PROMEDIO 4.95 4.74 4.71 4.56 4.65 4.63
T7

85E/10M/5B
4.63 4.26 4.16 3.81 3.70 3.70

T7 5.10 4.41 4.36 3.94 3.69 3.65
T7 5.10 4.35 4.25 3.84 3.70 3.70

PROMEDIO 4.94 4.34 4.26 3.86 3.70 3.68
T8

80E/15M/5B
4.70 4.52 4.15 3.62 3.46 3.45

T8 5.09 4.12 4.22 3.64 3.56 3.55
T8 5.16 4.20 4.18 3.66 3.51 3.50

PROMEDIO 4.98 4.28 4.18 3.64 3.51 3.50
T9

90E/0M/10B
5.53 5.37 5.40 5.45 5.49 5.45

T9 5.71 5.33 5.50 5.39 5.44 5.41
T9 5.83 5.63 5.70 5.81 5.31 5.36

PROMEDIO 5.69 5.44 5.53 5.55 5.41 5.41
T10

85E/5M/10B
4.89 4.97 4.81 4.48 4.84 4.75

T10 5.22 4.67 4.57 4.36 4.87 4.63
T10 5.24 4.81 4.76 4.38 4.81 4.78



64

PROMEDIO 5.12 4.82 4.71 4.41 4.84 4.72
T11

80E/10M/10B
4.81 4.04 4.01 3.44 3.34 3.30

T11 5.41 4.24 4.18 3.67 3.68 3.68
T11 5.38 4.22 4.23 3.73 3.72 3.70

PROMEDIO 5.20 4.17 4.14 3.61 3.58 3.56
T12

75E/15M/10B
4.90 4.06 4.01 3.46 3.40 3.43

T12 5.62 4.18 4.07 3.54 3.50 3.50
12T 5.67 4.26 4.07 3.60 3.36 3.37

PROMEDIO 5.40 4.17 4.05 3.53 3.42 3.43
T13

85E/0M/15B
5.51 5.47 5.54 5.22 5.70 5.64

T13 5.74 5.58 5.69 5.60 5.77 5.87
T13 5.77 5.55 5.54 5.63 5.70 5.85

PROMEDIO 5.67 5.53 5.59 5.48 5.72 5.79
T14

80E/5M/15B
4.95 4.77 4.72 4.27 4.22 4.21

T14 5.66 4.75 4.77 4.45 4.35 4.39
T14 5.70 4.72 4.77 4.45 4.40 4.41

PROMEDIO 5.44 4.75 4.75 4.39 4.32 4.34
T15

75E/10M/15B
4.89 4.05 3.93 3.55 3.57 3.56

T15 5.70 4.28 4.30 3.93 3.90 3.89
T15 5.76 4.31 4.23 3.92 3.91 3.81

PROMEDIO 5.45 4.21 4.15 3.80 3.79 3.75
T16

70E/15M/15B
4.96 3.97 3.82 3.40 3.41 3.40

T16 5.65 4.27 4.00 3.57 3.57 3.52
T16 5.67 4.25 3.96 3.57 3.58 3.56

PROMEDIO 5.43 4.16 3.93 3.51 3.52 3.49



65

. de 
los tres tratamientos en cada uno de los

36.8 36.9 37.00

37.25 37.00 37.25

39.75 39.63 39.75

34.5 34.75 34.75

37.08 37.32 37.29

64.50 65.13 65.50

61.50 59.13 59.25

63.25 64.75 64.75

56.38 57.75 57.75

61.41 61.69 61.81

0.99 1.01 1.02

0.87 0.79 0.79

0.84 0.90 0.89

0.89 0.79 0.82
0.869 0.870 0.879
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2.21 2.17 2.25

2.01 1.91 2.01
3 2.14 2.22 2.22

1.82 1.91 1.98

2.05 2.05 2.12

2.23 2.15 2.21

2.32 2.42 2.56

2.55 2.47 2.49

2.33 2.43 2.41

2.35 2.36 2.40
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. 

. 

3 120.3319333 40.1106444 37.13

2 0.3451167 0.1725583 0.16 0.8559

6 6.4820167 1.0803361

11

.

3 0.08062500 0.02687500 21.64

2 0.00021667 0.00010833 0.09 0.9176

6 0.08829167 0.00124167

11

3 33.69322500 11.23107500 81.59

2 0.12031667 0.06015833 0.44 0.6650

6 0.82595000 0.13765833

11



68

. 

3 0.21389167 0.07129722 29.17

2 0.01181667 0.00590833 2.33 0.1778

6 0.01518333 0.00253056

11

.

3 0.15529167 0.05176389 9.32

2 0.00826667 0.00413333 0.74 0.5145

6 0.03333333 0.00555556

11


