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Effect of mixed culture fermentation on nutritional components and
in vitro rumen fermentation of Pleurotus eryngii residue
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Abstract: Mixed culture fermentation were used in this experiment to investigate new methods for improving the quality
of nutrition of Pleurotus eryngii residue as a feed. A Lq(3*) orthogonal design was used for this experiment: Trichoderma
longicornis(5x10%, 5x10% 5x10° cfu/g), Bacillus subtilis(5x10°, 5x108, 5x107 cfu/g), Saccharomyces cerevisiae(5x10°,
5x10’, 5x10° cfu/g), and Pichia jadinii(5x10°, 5x10°, 5x107 cfu/g) were inoculated into the Pleurotus eryngii residue,
recorded as a, b, c, d, e, f, g, h, and i, respectively; and a control group(without microorganisms). The indicators of
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nutrients in the Pleurotus eryngii residue were detected after 144 hours’ continuous fermentation in an anaerobic
environment; then followed by a simulated rumen fermentation in vitro for 48 hours before the indexes collected. The
result of the experiments had shown that, compared to the control group, the mixed culture fermentation increased
significantly the crude protein mass fractions of the a, c, d, f, g, h, i treatment groups and the crude fat mass fractions of
the a, b, ¢, d, f, h treatment groups; and reduced significantly the neutral detergent fiber mass fractions of the d treatment
group and the acid detergent fiber mass fractions of the a, d treatment groups. The four microorganisms all played roles to
affect the effects in the process, Bacillus subtilis, Saccharomyces cerevisiae and Pichia jadinii played significant roles
especially. The mixed culture fermentation did not affect significantly the rumen fermentation of Pleurotus eryngii
residue. According to the analysis, the optimum treatment was that the inoculation levels of Trichoderma longicornis,
Bacillus subtilis, Saccharomyces cerevisiae and Pichia jadinii were 5x10% 5x10°, 5x107, 5x107 cfu/g, respectively.

Keywords: Pleurotus eryngii residue; mixed culture fermentation; nutritional components; goat’s rumen fluid
fermentation
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Table 2 The mass fractions of the nutritional components in Pleurotus eryngii residue treated by the mixed culture fermentation %
CP NDF DM CF ADF TAA EAA NEAA EAA/NEAA
CK (13.99+1.52)c (62.21+0.67)b 96.83+2.47 (1.36+0.26)c  (47.34+0.77)c (9.87+0.60)a  3.67+0.02 5.18+0.04 (0.708+0.005)a

(14.70£0.85)ab (59.20+1.52)b 96.85+1.92 (1.73+0.17)ab
(14.30+2.36)bc  (60.96+1.04)b 96.94+0.83 (1.97+0.18)ab
(14.46+1.31)ab (62.27+0.95)b 96.87+0.37 (1.89+0.14)ab
(14.74+1.84)ab (53.89+0.46)a 96.94+0.37 (2.22+0.28)a
(13.97+1.66)bc  (59.79+0.58)b 97.10+2.20 (1.500.03)hc
(14.49+1.37)ab (59.93+1.03)b 97.27+0.93 (1.74+0.25)ab
(14.51+0.89)ab (61.05+1.21)b 96.88+1.99 (1.34+0.23)c
(14.86+1.20)a  (59.41+0.79)b 97.13+0.34 (2.030.14)ab
i (14.49+1.78)ab (60.21+1.13)b 96.85+1.80 (1.400.45)bc

@ o O o o
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(4351+0.84)ab  (9.63+1.35)ab  3.45:0.07 5.15:0.07 (0.670+0.005)b
(45.63+4.34)abc  (9.28+0.34)abc 3.30£0.07 5.02+0.08 (0.656+0.005)b
(48.97+1.62)c
(43.03+1.42)a
(48.41+1.40)c
(49.58+0.92)c
(47.58+1.08)c
(45.72+0.99)abc  (9.62+0.26)ab  3.43x0.08 5.22+0.16 (0.657+0.005)b
(46.96£0.85)abc (8.96+0.35)bc  3.21#0.17 4.88+0.15 (0.657+0.022)b

(9.45+0.66)abc  3.36+0.15 5.11x0.15 (0.656+0.010)b
(9.50+0.55)abc  3.41+0.18 5.11x0.03 (0.668+0.002)b
(8.93x0.17)c  3.16£0.08 4.83+0.08 (0.655+0.008)b
(9.5820.18)abc  3.48+0.12 5.14x0.08 (0.677+0.019)b
(9.77+0.12)a  3.48+0.03 5.3130.08 (0.657+0.005)b

(P 0.05)
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Table 3 The comprehensive scoring and its analysis results of the

nutrients contents in Pleurotus eryngii residue treated by

the mixed culture fermentation of the orthogonal

arrangement cfulg
A B C D P,

a 5x10° 5x10° 5x10° 5x10° 0.1433
b 5x10° 5x10° 5x107 5x10° 0.107 6
c 5x10° 5x107 5x108 5x10’ 0.0720
d 5x10* 5x10° 5x10’ 5x10’ 0.1876
e 5x10* 5x10° 5x108 5x10° 0.0923
f 5x10* 5x107 5x10° 5x10° 0.086 2
g 5x10° 5x10° 5x108 5x10° 0.089 6
h 5x10° 5x10° 5x10° 5x10’ 0.1214
i 5x10° 5x107 5x10’ 5x10° 0.1000
k1 0.3229 04205 03509  0.3356
k2 03662 03214 03952  0.2834
k3 0.3109 0.2582 02538  0.3810
R 00552 01623 0.1414  0.097 6

A;B:C,D; 4 B(P=0.004)
C(P=0.005)

D (P=0.021) A
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Table 4 Variance analysis of the mixed culture fermentation of

Pleurotus eryngii residue

F P
A 1.404x107° 2 7.020x10* 3.088  0.062
B 3.196x107° 2 1598x10° 7.027  0.004
C 2.954x10° 2 1.477x10° 6.495  0.005
D 2.027x10° 2 1.013x10° 4.457  0.021
6.139x10° 27  2.274x10™
0.460 36
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Table 5 The contentsrations of the simulated rumen fermentation characteristics indexes of Pleurotus eryngii residue treated by the

mixed culture fermentation

I(g-kg™) /(mg-L™) /(mmol-L™) pH P,
CK 298.29+11.39 225.73£7.22 24.62+0.13 3.29+0.31 6.91+0.01 0.1137
a 302.43+61.34 231.68+7.04 28.28+1.78 3.35+0.04  6.96+0.07 0.107 2
b 284.83+15.66 234.22+9.03 24.66+0.03 3.25¢0.15  6.93+0.05 0.1119
c 276.18+17.05 221.19+14.96 26.16+1.66 3.12+0.07 6.95+0.06 0.109 9
d 254.18+78.00 225.69+13.07 28.05+1.26 3.15+0.18  6.95+0.06 0.1186
e 270.93+25.98 213.81+17.03 26.22+2.54 3.19+0.08  7.01+0.08 0.1085
f 281.71+20.35 230.38+9.72 28.85+1.43 3.19+0.09 6.92+0.07 0.114 2
g 254.51+27.26 224.66+13.97 25.76+3.32 3.08+0.19  7.03+0.08 0.1059
h 287.69+6.49 221.66+15.37 25.94+2.40 3.09+0.12  6.99+0.06 0.1117
i 289.01+24.86 221.11+1.83 27.00+2.55 2.86£0.22  6.99+0.08 0.1120
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