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Influence of different strains on the efficiency of
silage apple pomace fermentation

XIAQO Jian, LAI Hang-xian,JIANG Lin, XUE Quan-hong,ZHANG Hai-yan, WU Chao

(College of Resource and Environmental Science , Northwest A& F University Yangling , Shaanzi 712100, China)

Abstract: [Objective] The study investigated the influence of three kinds of strains on silage apple
pomace nutrition. [Method)] Three kinds of lactobacillus(Lactobacillus plantarum ,R1; Lactobacillus aci-
dipiscis ,R11; Pediococcus pentosacous ,R16) ,one yeast(Aroma-producing yeast ,M5) and one bacillus ce-
reus(Bacillus cereus ,B2) were used as the test strains. Six treatments(R1,R11,R16,R1+M5+B2,R11+
M5+B2 and R16+M5-+B2) were set with the natural apple pomace sliage as the control treatment. The
influence of the number of microorganisms, pH and nutrient indexes in different treatments was studied.
[Result] The results showed that all of the microorganisms can grow well with no obvious competition or
antagonism under the mixed mode and the bacterium number can reach 10* —10' per gram;pH decreased
and lower than 3. 70 in all treatments,among which treatment 1 was the lowest and reached 3. 50 forty five
days later. The nutritional levels in silage apple pomace were higher than fresh apple pomace,the ammonia
nitrogen was increased obviously in all treatments,and the crude protein content increased in every mixed

mode,especially in treatment 5, increased by 70% ; Also, the organic acids increased distinctly, the lactic
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acid in treatment 1 and 2 increased more obviously, by nearly 400% increase. [Conclusion] With reasonable

formula of lactobacillu and yeast,not only did lactobacillu play the leading role, but also the crude protein

was increased and the feed nutrition was enhanced. The treatment of mixed bacteria was better than single

bacterium.
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Table 1 Design of strains added in apple pomace silage

pie:i! LS JLBL T B
Treatment Strain Treatment Strain
1 R1 4 R1+M5-+B2
2 R11 5 R11+M5-+B2
3 R16 6 R16+M5-+B2

1.2.2 HEXBAHKZINET RABERLERSE
PN FURR T SRR ZE AT IR T 37 CREFR 1~2 d;
MEfE T 28 CHiFE 3~4 d,
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pH e pH.
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Table 2 Change of pH in apple pomace silage process

4k 7 AT ] /d Time
Treatment 1 2 3 5 10 20 45
CK 4.42 4.35 4.01 3. 89 3.85 3.79 3.68
1 4.07 3.73 3. 69 3.74 3.57 3.53 3.50
2 3.99 3.71 3. 64 3.64 3.65 3.59 3.52
3 4.03 3.76 3. 67 3.63 3. 65 3.63 3.61
4 4. 06 3.87 3.77 3.65 3.63 3. 62 3.59
5 4.07 3.70 3. 66 3.67 3.62 3.63 3.57
6 4. 05 3.77 3. 69 3.66 3.58 3.57 3.55

2.2 ERBEMEZBIREFERNEHNEN
P TR M A R R 1 B3 A5 2 e T AR
H A 77 IE R e v 8 A AR B+ DT 4] DB AR ) A

FEARDL o X457 0B Be 9 b BE2E 17 20 B 4 D0 4 o

TR RE T 1 BT b L R AT T B DRI A 2 AT
MR g R 3~5, AT 1~3 rhi% A R
T8 A 2 AT T R DA v A 2 SR AT R RS L
WAHLEL S hHH .,
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Table 3 Quantity change of lactobacillus treated with different strains in apple pomace silage process X 10°* g~!
Bt 1a] /d kb3 Treatment

Time CK 1 2 3 4 5 6
1 0. 84 10. 80 13.10 11. 20 9.40 10. 00 10. 50
2 1. 40 7.20 7.90 5. 80 8.70 8. 50 7. 60
3 2.20 6. 30 6.70 6. 00 4. 90 5.50 8.70
5 9. 30 6. 90 3. 00 1.70 1. 80 3.20 2. 10
10 6.70 3.50 2.40 0. 96 1. 30 0.79 1. 10
20 0.08 0.23 0.11 0.22 0.12 0. 10 0.15
45 0.01 0.02 0. 04 0.03 0.01 0.05 0. 04

R4 EREBFVABIERERANERLEEBREEHENTL
Table 4 Quantity change of yeast treated with different strains in apple pomace silage process X10° gt
I mkaE) /d Kb B Treatment

Time CK 1 2 3 4 5 6
1 5.1 6.3 6.8 79.0 1 251 907.0 631.0
2 4.5 6.7 8.9 27.0 153 175.0 96. 0
3 3.5 3.5 3.3 14.0 21 15.0 6.1
5 2.2 1.5 2.3 3.9 33 2.4 0.4
10 0.2 0 0 0 0 0 0
20 0 0 0 0 0 0 0
45 0 0 0 0 0 0

TE 07 SRR A MRF: ity b 23 2 oy A A 7

Note: “0”denotes not any of yeast can be separated from samples.
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Table 5 Quantity change of Bacillus cereus treated with

different strains in apple pomace silage process

x10° g
F P A] /d Ab# Treatment
Time 4 5 6
1 152. 00 496. 00 135. 00
2 4. 40 7.40 8.90
3 12.00 7.50 1. 50
5 0. 45 0. 31 0.75
10 0.32 0.15 0.75
20 0.07 0.36 0.15
45 0.09 0.17 0.31
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Table 6 Content of main nutrients in apple pomace silage g/kg
2 F8 FR fif R Qb FR Treatment

Ind Fresh apple

ndex pomace CK 1 2 3 4 5 6
F¥) B DM 251. 00 241. 30 248.10 243. 80 245. 30 257.70 252.40 253. 80
BAR NHf-N 0.28 0.73 0.74 0.72 0.71 0.76 0.70 0.69
HEH CP 3.99 3.08 3.74 3.56 3. 30 4.42 6.77 5.38
oL oK 54. 00 61. 40 65. 60 95. 10 74. 60 76.70 58. 00 62. 70

a8 WSC
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Table 7 Content of main organic acid in apple pomace silage g/kg
A LR fif R A B Treatment
Organic acid Fresh apple CK 1 9 3 1 - 6
pomace Y 5
FLW2Z Lactic acid 0.010 0.028 0.051 0. 050 0. 039 0.043 0.041 0.039
LR Acetic acid 0. 030 0.029 0.063 0.051 0.052 0.043 0. 049 0.062
P2 Propionic acid 0 0.008 0 0 0 0 0 0
T2 Butyric acid 0 0.063 0 0 0 0 0 0
SR Total acids 0. 040 0.128 0.114 0.101 0.091 0.086 0. 090 0.101

0" FRR A YLR & BRSO .

Note: “0”denotes the kind of organic acid was very few.
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