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Evaluation of Fermentation Ability of Microbes for

Corn Silage Inoculant
Jong Geun Kim, Jun Sang Ham, Eui Soo Chung, Sung Seo and Hyung Soo Park

ABSTRACT

Corn is very important forage in Korea. The great part of them is utilized as silage. Generally, it
contains a lot of grains that is feed of animal. This experiment was conducted to evaluation of
fermentation ability of microbes for corn silage inoculant. Good lactic acid bacteria were isolated from
good corn silage by plating MRS agar containing 0.02% sodium azide, and assessed by growing and acid
producing ability in MRS broth. Six lactic acid bacteria were selected, and were found to be Gram
positive, rods and catalase negative and were identified to be lactobacillus plantarum (C3-2, B13-1, CC9-1),
Lactobacillus fermentum (C11-4), Lactobacillus paracasei (B14-1), and Leuconostoc lactis (A3-1) on the basis
of the biochemical characteristics and utilization of substrates. Corn was ensiled at ripen stage following
treatment with selected five lactic acid bacteria, two commercial inoculant, and no additive (control). After
2 month, B13-1 and CC9-1 bacteria inoculated silage were lower pH and higher lactic acid content than
others treatments. The Flieg's score and grade of B13-1 and CC9-1 bacteria treated silage were higher than
commercial inoculant. According to this experiment, lactobacillus plantarum B13-1 and CC9-1 strain were
recommendable for good inoculant of corn silage.

(Key words : Corn silage, Inoculant, Additives, Quality)
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Table 1. Acid producing ability of collected microbes

Strains pH Strains pH Strains pH
C1-1 4.05 Cé-1 3.97 Cl1-5 429
C1-2 4.93 C8-1 4.86 Cl1-6 4.11
C2-1 4.88 C9-1 4.43 C14-1 3.89
C2-2 4.08 C9-2 4.61 Cl14-2 4.24
C2-3 4.61 C10-1 4.19 C17-1 4.38
C3-1 3.62 C10-2 4.07 C18-1 4.17
C3-2 3.87 C10-3 3.88 C19-1 4.54
C33 3.76 C10-4 4.72 C21-1 4.28
C3-4 421 Cl1-1 424 C21-2 423
C3-5 4.02 C11-2 3.57 C24-1 4.37
C4-1 4.38 C11-3 3.79 C26-1 4.19
C5-1 4.25 Cl14 3.96
A3-1 3.71 B2-1 3.95 B17-2 3.90
A3-2 428 B2-2 431 B18-1 3.84
A4-1 4.68 B3-1 6.27 B19-1 4.66
AS5-1 4.57 B4-1 3.86 CC2-1 431
A6-1 3.80 B4-2 3.96 CC2-2 431
A6-2 3.81 B6-1 4.74 CC4-1 3.79
A6-3 3.76 B11-1 3.77 CCo6-1 3.97
A7-1 3.92 B11-2 3.84 CC9-1 3.66
A8-1 4.80 B12-1 4.34 CC9-2 3.89
Ag-2 4.82 B12-2 432 CC15-1 3.78

Al3-1 3.98 B13-1 3.78 CC15-2 3.80

Al13-2 4.62 B13-2 3.79 CCl16-1 4.11

Ale-1 3.86 B14-1 3.79 CCl17-1 4.08

Al6-2 3.88 B14-2 4.68 CC17-2 3.89

Al7-1 3.79 B15-1 5.78

Al7-2 3.88 Ble6-1 491

Al17-3 6.02 B16-2 491

Al18-1 5.28 B17-1 3.89
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Table 2. Growth and acid producing ability of 1st collected microbes

Strains Optical Density L Remark*
35T 25T 15C 35T 25T 15T

Cl1-1 0.774 0.044 0.013 4.13 5.78 5.84

C2-2 1.436 0.726 0.143 4.01 4.62 5.08 S

C3-1 1.027 0.143 0.056 429 5.48 5.98

C3-2 1.528 0.783 0.152 3.94 4.58 5.27 S, 1

C3-3 1.124 0.416 0.020 4.36 5.36 5.87

Co-1 0.555 0.147 0.080 422 521 5.75

C10-3 1.517 0.657 0.490 3.82 427 5.14 S

Cl11-2 0.967 0.267 0.022 3.93 4.88 5.67

Cl11-3 0.944 0.438 0.020 4.16 5.74 5.84

Clil-4 1.471 0.695 0.255 3.89 437 5.18 S, 1

Cl4-1 0.845 0.246 0.037 427 5.24 5.89

* S : Select, I : Identify.
Table 3. Growth and acid producing ability of 2nd collected microbes

Strains OD (nm) Strain OD (nm) Strain OD (nm)
A3-1 2.3656 B2-1 2.6199 B17-2 2.5055
A3-2 2.4275 B2-2 1.8753 B18-1 2.7185
A4-1 1.8443 B3-1 0.002 B19-1 1.8319
A5-1 1.9651 B4-1 2.5143 CC2-1 2.4698
A6-1 2.6494 B4-2 2.4291 CC2-2 2.3803
A6-2 0.6693 B6-1 1.8183 CC4-1 2.6642
A6-3 1.0060 B11-1 2.6226 CCé6-1 1.8334
A7-1 2.0259 B11-2 2.6187 CC9-1 2.6395
A8-1 1.3918 B12-1 1.1878 CC9-2 2.4858
A8-2 1.6859 B12-2 2.3322 CCl15-1 2.5758
Al13-1 2.4287 B13-1 2.6479 CCl15-2 2.5328
A13-2 1.4399 B13-2 2.4037 CC16-1 2.3280
Al6-1 0.7747 B14-1 2.5016 CC17-1 2.0543
Al6-2 2.3072 B14-2 1.9703 CCl17-2 2.6673
Al17-1 1.4227 B15-1 1.1486
Al17-2 2.4998 B16-1 1.6729
Al17-3 0.3805 B16-2 1.6751
Al8-1 1.1786 B17-1 2.4101
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Table 4. Utilization of carbohydrate substrates of the microbes

Carbohydrate €32 Cl14 Bi-1 Big1 9| Carbohydrate c32 Cli4 Bi3-1 B+ ¢
Glycerol - - - — — | Salicin + - + + -
Erythritol - - - - — || Cellobiose + - + + -
D-Arabinose - - - - — | Maltose + + + + -
L-Arabinose + - + - — | Lactose + + - - +
Ribose + + + + + | Melibiose + + + - +
D-Xylose - - - - + || Saccharose + + + + +
L-Xylose - - - - — || Trehalose + - + + +
Adonitol - - — + — | Inulin — - + + -
B-Methyl-D-xyloside — - - - — | Melezitose + - + + +
Galactose + + + + + | D-Raffinose - + - - +
D-Glucose + + + + + | Amidon - - - + -
D-Fructose + + + + + | Glycogen - - - - -
D-Mannose + - + + + | Xylitol - - - - -
L-Sorbose - - - + — || B-Gentiobiose + - + + +
Rhamnose - - - - — | D-Turanose - - + + -
Dulcitol - - - - — | D-Lyxose - - - + -
Inositol - - - + — | D-Tagatose - - - + -
Mannitol + - + + + || D-Fucose - - - - -
Sorbitol + - + + + | L-Fucose - - - - -
0-Methyl-D-Mannoside ~ + - - - + | D-Arabitol - - - - -
0-Methyl-D-Glucoside =~ — - - + — | L-Arabitol - - - - -
N acetyl glucosamin + - + + + | Gluconate - - + + +
Amygdalin + - + + + | 2-keto-gluconate - - - - -
Arbutin + - + + + | 5-keto-gluconate - - - - -
Esculin + + + + +
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Table 5. Acidity(pH), DM and organic acid content, Flieg' score of corn silage

DM Organic acid(% in DM) Flieg’s
Treatment pH Grade
(%) Acetic Butyric Lactic score
Control 3.69 345 1.16 0.15 3.94 68 2
Additive A 3.67 34.0 0.91 0.29 5.80 78 2
Additive B 3.67 322 1.11 0.31 6.89 71 2
C3-2 3.67 31.5 0.93 0.32 5.79 76 2
Cl1-4 3.74 354 1.06 0.14 4.72 75 2
B13-1 3.66 33.0 0.80 0.30 8.64 80 2
B14-1 3.62 33.1 1.06 0.30 8.39 79 2
CC9-1 3.69 34.0 0.87 0.29 8.61 81 1
Average 3.68 335 0.99 0.26 6.60 76 2
LSD(0.05) NS NS 0.21 0.06 0.36 - -
* Grade : 1 (Excellent) : Above 81, 2 (Good) : 61 ~80, 3 (Average) : 41 ~60, 4 (Poor : 21~40, 5 (Inadequate) :

Below 21.
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Table 6. Forage quality of corn silage by different inoculant addition

Treatment CP (%) ADF (%) NDF (%)
Control 6.8 29.3 453
A 7.8 27.2 42.7
B 7.8 30.2 46.7
C3-2 7.9 30.2 47.7
Cl1-4 7.7 26.9 44.7
B13-1 7.8 31.2 49.2
B14-1 7.2 29.9 49.1
CC9-1 73 31.1 50.1
Average 7.5 29.5 46.9
LSD (0.05) 0.43 1.28 1.29
t} (p<0.05). C3-2, BI3-1 2 CC9-12>  Lactobacillus
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