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Abstract: [Background] The development and utilization of cassava residues (CR) as feed resources can
reduce environmental pollution and realize the local transformation of these resources. Microbial
fermentation can reduce the crude fiber content of CR, improve their palatability, and increase feed
conversion efficiency. [Objective] This study was conducted to screen microbial starter cultures with
better fermentation effects on CR and their fermentation duration. [Methods] Three kinds of complex
microbial starter cultures, including A (Bacillus, Lactobacillus, and Saccharomyces cerevisiae), B
(Pediococcus pentosaceus, and Saccharomyces cerevisiae), and C (Lactobacillus plantarum,
Saccharomyces cerevisiae, and Bacillus subtilis) were selected and mixed with fresh CR. Then, they were
randomly divided into seven groups with five replicates per group. Samples were collected on days O, 1, 3,
7, 14, 28, and 56 of the fermentation, respectively, to determine the nutritional composition. [Results]
Compared with fresh CR, starter culture A and B increased (P<0.05) the crude ash content of CR; Starter
culture C increased (P<0.05) the crude protein content of CR; The three kinds of starter cultures decreased
(P<0.05) the neutral detergent fiber content of CR and increased (P<0.05) the crude fat content.
[Conclusion] Microbial fermentation can effectively improve the nutritional value of CR, of which the use
of starter culture C for short-term fermentation has the most significant increase in their nutritional value,

especially crude protein and crude fat contents.

Keywords: microbial fermentation, cassava residues, nutrients, feedstuff
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WIS, B SPSS 26.0 MEATEAN KT 2047
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Tamhane’s T2 X} 45 250 B PME I T 22 5 Hodst
P<0.05 F/REFRE, P<0.0l FREFWDE.
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Table 1 Effects of different microbial starter cultures on
water content of fermented cassava residues (%)

s} ] AW & %55] Microbial starter cultures

Time (d) A B C

0 76.16+£0.29A  69.20+0.77Bb  70.41+0.40Bb

1 76.66+0.42A  71.67+0.46Ba  71.54+0.24Bab
3 76.86+0.56A  71.88+0.38Ba  71.54+0.43Bab
7 76.85+0.26A  71.31+0.27Ba  71.94+0.32Bab
14 76.74+0.29A  70.96+0.34Ba  71.85+0.41Bab
28 77.04+0.57A  71.58+0.23Ba  72.24+0.70Bab
56 78.53+0.77A  72.54+0.68Ba  72.97+0.52Ba

T BVERAREA F)NG FRE30R [R50 e AN [ I TR] 5
IF] 22 5 1.3 (P<0.05) , IRl AT s b3 A 7] RS B2 [ — i )
SR AR 22 [ 22 5 .35 (P<0.05), T[]

Note: Data in the same row with different small letter superscripts
mean significantly differ (P<0.05) among the same microbial
starter cultures at different time points; Data in the same column
with different capital letter superscripts mean significantly differ
(P<0.05) among the different microbial starter cultures at the same
time point. The same below
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B EREM(P<0.05). 5ABERIAHEL, A A 4
1 B 419 BV RE & T i 3 AR 1k (P>0.05), Rl C
2 BB S R SR 3.7 F1 56 K i HE i (P<0.05).
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F A X 7
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Table 2 Effects of different microbial starter cultures on
crude ash content of fermented cassava residues (%)

# 3 TRMEVABTNAELELABELEESEN
=2/

Al

Table 3 Effects of different microbial starter cultures on
gross energy content of fermented cassava residues (MJ/kg)

sy ] TAE W) & %55 Microbial starter cultures

Time(d) A B C

0 16.13£0.04B  16.42+0.03Aabc  16.36+0.07Acd
1 16.04+£0.03C  16.48+0.04Aab 16.18+0.05Be
3 16.03+0.03C  16.31+0.02Bc 16.56+0.04Aab
7 16.04+0.03C  16.36::0.02Bbc 16.51+0.02Ab
14 16.06£0.03B  16.39+0.07Abc 16.28+0.05Ade
28 15.95+0.05B  16.41+0.04Aabc  16.43+0.04Abc
56 16.08+0.02C  16.53+0.04Ba 16.66+£0.03Aa

24 AREMEMABRANAZEEZABREEER
RS EEMm

e 4 I, SRR A AIEL, AEE B 40
C L PR P o A5 B T S BB N (P<0.05); 5
KR B 4UMIEL, KB C HHLE A S BAE A
M 3-14 d WEWINP<0.05). 4 56 KEE T
(P<0.05). SREERTHILL, KB A 4R %
TR 7-28 d W2 T RE(P<0.05). i 56 K
FHN(P<0.05), K5 B 4L AHLEE (R & R ress
56 KB EHIN(P<0.05), KB C 4 A&
T A A] 2 RN (P<0.05), KT A MR
BT & 5 (0 R AT R 5 L Bk it S e T i
PEA G, MoK mxd meE AR, fESRK
SAREB KRR B 4R C 48R P & s i1y
5 & el AR R AR P i R b S AR o6
x4 TRAMENMEABRTMAZEEABREHERRSE
opA )

Table 4 Effects of different microbial starter cultures on
crude protein content of fermented cassava residues (%)

s} ] AW & W55 Microbial starter cultures Fisf ] T AW & %55 Microbial starter cultures

Time (d) A B C Time (d) A B C

0 2.52+0.09b 2.42+0.01c 2.34+0.04a 0 2.73+£0.17Bb ~ 3.39+0.07Ab  3.30+0.06Ad
1 2.54+0.06Ab  2.41+0.02Bc 2.21+0.01Ccd 1 2.24+0.02Bb  3.55+0.05Ab  3.83+0.07Ac
3 2.72+0.05Ab  2.37+0.02Bc 2.19+0.02Cd 3 2.28+0.05Cb  3.33+0.17Bb 4.45+0.17Abc
7 2.67£0.05Ab  2.53+0.02Bb 2.25+0.04Cbcd 7 1.93£0.03Cc  3.49+0.08Bb 4.79+0.14Ab
14 2.72+0.02Ab  2.53+0.01Bb 2.28+0.01Cabc 14 1.77£0.10Cc ~ 3.48+0.08Bb 5.71+£0.10Aa
28 2.76+0.03Ab  2.58+0.03Bab  2.32+0.03Cab 28 1.87+0.08Bc  3.51+0.06Ab 3.85+0.29Abc
56 2.93+0.02Aa 2.62+0.01Aa 2.36+0.02Ba 56 3.73+0.07Ba  4.39+0.10Aa 3.72+0.07Bc¢
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TRIEARLT A R . (AREE AR A K BA &
B, HAK B GE, LT 4 KRR 32
TR,
2.6 ARMEMEAETNAEEARREMEER
EXA0EA

6 MTA, S5KREER A M B 4L, ki
) C ARG & AE5 3 R IBE T F(P<0.05),
1655 14 KRB ERIN(P<0.05), 5 REERTHIL, K
A AR & AR 3 KA 28 K1 N
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Table 5 Effects of different microbial starter cultures on
neutral detergent fiber content of fermented cassava
residues (%)

s} ] AW K& %55] Microbial starter cultures

Time (d) A B C

0 37.78+0.80Aa 30.93+0.87Ba  28.87+1.00Bab

1 32.33+0.51Ab 29.93+0.55Ba  31.93+0.69Aa

3 29.04+0.68b  27.82+0.89ab  28.12+0.71b

7 30.69+0.62Ab 27.50+0.28Bab  29.39+0.94ABab
14 32.60+1.09Ab 28.00+1.04Bab  27.80+1.26Bb
28 31.35+0.27Ab 26.03+0.83Bb  24.99+0.52Bb
56 29.06+£0.24Ab 22.08+0.17Cc  25.08+0.39Bb

* 6 ARMEMARTMNAEEAREHEEHREN
A

Table 6 Effects of different microbial starter cultures on
crude fat content of fermented cassava residues (%)

s} ] 1A W) & W55 Microbial starter cultures

Time (d) A B C

0 7.27+0.32Bc¢ 8.67+£0.26Aabc  8.29+0.45Aab
1 8.31+0.50abc 8.85+0.31ab 8.20+0.29ab

3 9.01£0.39Aab  9.33+0.45Aab 7.28+0.43Bb
7 7.80+0.52bc 7.46+0.50¢c 7.81+0.37b

14 8.53+0.41Babc  8.06+0.44Bbc 12.09+0.90Aa
28 9.37+0.26a 8.70+0.45abc 10.24+0.77ab
56 8.11+0.20abc 9.57+£0.47a 9.354+0.60ab
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