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Evaluation of Fermentation Ability of Microbes for Whole Crop

Barley Silage Inoculant
Jong Geun Kim, Jun Sang Ham, Eui Soo Chung, Hyung Soo Park, Jong Kyung Lee,
Min Woong Jung, Ki Choon Choi, Nam Chul Jo and Sung Seo

ABSTRACT

This experiment was conducted to develop a new silage inoculant for barley at forage analysis
laboratory, Grassland and Forages Division, National Institute of Animal Science, RDA from 2000 to 2002.
Barley is very important crop in Korea. The great part of them is utilized as forage. Generally, it contains
a lot of grains that are feed of animal, especially whole ctop silage in ruminant. Efficient lactic acid
bacteria were isolated from good barley silage by plating MRS agar containing 0.02% sodium azide, and
assessed by growing and acid producing ability in MRS broth. Four lactic acid bacteria were selected, and
were found to be Gram positive, rods and catalase negative and were identified to be Lactobacillus
plantarum on the basis of the biochemical characteristics and utilization of substrates. Barley was ensiled
at dough stage following treatment with four lactic acid bacteria, commercial inoculant, and no additive
(control). After 2 months, B2-2 bacteria inoculated silage was lower pH and higher lactic acid content than
others treatments. The Flieg’s score and grade of B2-2 bacteria treated silage were higher than commercial
inoculant. According to this experiment, Lactobacillus plantarum B2-2 (NLRI 201) was recommendable for
good silage inoculant of whole crop barley silage.

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

Strains pH Strains pH Strains pH Strains pH Strains pH
B1-1 4.05 B2-1 3.72 B3-1 3.70 BS-1 485 B6-1 3.75
B1-2 493 B2-2 3.68 B3-2 3.70 BS-2 4.72 B6-2 3.74
B1-3 5.58 B2-3 4.66 B3-3 4.76 BS-3 4.67 B6-3 374
B1-4 4.20 B2-4 375 B34 3.74 B5-4 495 B6-4 372
B1-5 4.63 B2-5 4.62 B3-5 3.69 BS-5 5.08 B6-5 5.15
B4-1 4.69 B2-6 3.78 B3-6 3.83 B5-6 4.67 B6-6 4.43
B4-2 442 B2-7 4.72 B3-7 3.67 B5-7 4.86 B6-7 4.44
B4-3 437 B2-8 3.76 B3-8 3.67 B5-8 4.63 B6-8 457
B4-4 4.55 B7-1 4.43 B8-1 449 B5-9 4.76 B6-9 3.73
B4-5 438 B7-2 4.61 B8-2 4.49 B5-10 4.73 B6-10 3.84
Table 2. Growth ability and acidity of collected microbes
Strains Optical Density pH Remark
35T 25C 15T 35T 25T 15T

B1-1 1.070 0.039 0.013 4.18 5.89 5.99

B1-4 0.941 0.126 0.043 429 5.68 5.96 S

B1-5 0.529 0.130 0.056 4.57 5.75 591

B2-2 1.528 0.744 0.152 3.78 4.74 5.65 S, 1

B2-4 1.447 0.353 0.020 3.90 5.28 5.92 S

B2-8 1.555 0.432 0.080 3.85 5.20 5.83 S, 1

B3-4 1.517 1.109 0.490 3.74 435 5.09 S, 1

B3-6 1432 0.267 0.022 3.80 543 5.97 S

B4-2 0.283 0.038 0.020 5.34 5.95 6.01

B4-3 0.333 0.147 0.077 5.21 5.71 591

B4-4 0473 0.074 0.031 5.09 5.83 5.98

B5-1 1.060 0.028 0.017 441 597 6.01

B6-1 1.522 0314 0.067 3.82 5.39 5.86 S, 1

B6-4 1.403 0.268 0.056 3.80 546 593

B6-6 0.380 0.010 0.008 5.17 6.02 6.06

B6-10 1.271 0.453 0.101 3.80 5.09 5.75 S

B7-1 0.541 0.152 0.069 4.65 5.53 5.83

B7-2 0.466 0.007 0.000 4.80 6.04 6.10

BS&-1 0.566 0.083 0.045 473 577 5.99

* S : Select I : Identify.
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Fig. 1. Changes of viable cells of selected microbes by different temperature.
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Table 3. Utilization of carbohydrate substrates of the microbes

Carbohydrate B22 B28 B34 Bl |Cabohydmte gy, pyg) B34 B6l
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 - - - -
o-Methyl-D-Glucoside — — - - — | L-Arabitol — — - -
N acetyl glucosamin + + + + | Gluconate - - - -
Amygdalin + + + + | 2-keto-gluconate = — - - -
Arbutin + + + + | 5-keto-gluconate = — - — -
Esculin + + + +

B2-2= L. plantarum 98.6%, B2-8 L. o] QS vxEd Uutrlo g ¥ geF

plantarum 98.6%, B3-2% L. plantarum 99.4%,
B6-12 L. plantarum 99.9%% EA =%tk
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Table 4. Silage quality of barley silage by different inoculant addition

Treatment DM(%) pH Ofganic acid(% n DM) - Fliegs Grade
Acetic Butyric Lactic score
Control 404 4.62 3.26 0.16 4.05 55 3
B2-2 45.6 3.99 0.41 0.25 6.65 76 2
B2-8 453 4.13 0.44 0.37 6.26 67 2
B3-4 46.5 3.94 0.84 0.62 6.16 58 3
B6-1 45.9 3.99 1.44 041 6.46 62 2
Additive A 473 4.00 1.46 0.36 6.18 60 3
Additive B 483 3.96 1.54 0.29 5.85 61 2
NLRI-101 47.5 3.93 0.94 0.32 6.07 67 2
Average 459 4.07 0.93 0.35 5.96 63 2
LSD(0.05) 3.25 0.11 0.53 NS 0.38 - -
* Grade : 1(Excellent) : Above 81, 2(Good) : 61~80, 3(Average) : 41—60,
4(Poor) : 21~40, 5(Inadequate) : Below 20.
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Table 5. Forage quality of barley silage by different inocuiant addition
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Treatment CP(%) ADF(%) NDF(%) IVDMD(%)
Before silage 12.9 353 49.8 56.3
Control 9.7 33.0 453 49.2
B2-2 10.2 359 48.5 56.1
B2-8 10.7 30.5 41.9 58.8
B3-4 10.0 28.1 359 54.1
Bé6-1 10.8 25.1 353 55.6
Additive A 10.6 25.0 32.1 54.2
Additive B 10.5 28.1 37.8 51.2
NLRI-101 10.8 29.3 36.1 54.5
Average 104 294 39.1 54.2
LSD(0.05) 0.24 2.06 4.74 3.47
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