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Application of Lactobacillus plantarum LP1S5 in fermentation
of bovine bone meal

HU Yangfan'?, WANG Wengqing', PEI Mindou', LIU Qing’, YU Bo*"

1 Mengtai Pharmaceutical Co., Ltd., Hohhot 011500, Inner Mongolia, China
2 Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China

Abstract: [Objective] Bovine bones contain a large amount of beneficial nutrients such as
proteins, mineral salts, and vitamins for human health. With the calcium-to-phosphorus ratio
meeting the optimal absorption ratio for the human body, bovine bones serve as a valuable nutrient
source. [Methods] Lactic acid bacteria with high yields of L-lactic acid were screened by the
calcium-dissolving ring method and the performance of strains in L-lactic acid production was then
determined via fermentation of bovine bone meal. Metabolomics was employed to explore the
differential metabolites and main pathways during the fermentation. [Results] One strain LP15,
identified as Lactobacillus plantarum, was isolated from the liquid sample in the production of
sour bamboo shoots for its strong ability to produce L-lactic acid. After fermentation of bone meal
for 96 h, the strain produced 3.89 g/L L-lactic acid and 69.82 mg/100 mL free calcium, which
represented a 32.6-fold increase compared with that in the control group. The metabolomic
analysis revealed ABC transporters, metabolic pathway, and biosynthesis of secondary metabolites
as the most important differential metabolic pathways during the fermentation of bovine bone
meal. Meanwhile, a huge number of physiological active substances, such as cyclocreatine and
2-hydroxy-2-methylbutyric acid, were detected in the fermented bone meal. [Conclusion]
Fermentation of bovine bone meal by L. plantarum LP15 is an effective strategy to promote
calcium dissolution and produce beneficial active substances. This study lays a practical foundation
for developing health food products by microbial fermentation of bovine bone meal.

Keywords: bovine bone; Lactobacillus plantarum; free calcium; metabolomics
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Figure 1 Performance of L-lactic acid production
by isolated Lactobacillus plantarum strains.
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Table 1 API 50 CH carbohydrate identification of strain Lactobacillus plantarum LP15

Number Item Results Number Item Results
1 Control - 26 Esculine +
2 Glycerol - 27 Salicine +
3 Erythritol - 28 D-cellobiose +
4 D-arabinose - 29 D-maltose +
5 L-arabinose - 30 D-lactose +
6 D-ribose + 31 D-melibiose +
7 D-xylose - 32 D-saccharose +
8 L-xylose - 33 D-trehalose +
9 D-adonitol - 34 Inuline -
10 methyl-B-D-xylopyranoside - 35 D-melezitose +
11 D-galactose + 36 D-raffinose +
12 D-glucose + 37 Starch -
13 D-fructose + 38 Glycogene -
14 D-mannose + 39 Xylitol -
15 L-sorbose - 40 Gentiobiose +
16 L-rhamnose - 41 D-turanose -
17 Dulcitol - 42 D-lyxose -
18 Inositol - 43 D-tagatose -
19 Mannitol + 44 D-fucose -
20 Sorbitol - 45 L-fucose -
21 methyl-a-D-mannopyranoside + 46 D-arabitol -
22 methyl-a-D-glucopyranoside - 47 L-arabitol -
23 N-acetylglucosamine + 48 Potassium gluconate -
24 Amygdaline + 49 2-keto potassium-cetogluconate -
25 Arbutine + 50 5-keto potassium-cetogluconate -

+: Positive; —: Negative.
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Figure 2 The curves of colony count (A), pH value (B), L-lactic acid content (C) and free calcium content (D)
during the fermentation of bone meal by Lactobacillus plantarum strain LP15. Different lowercase letters

indicate significant differences between groups at the P<0.05 level, while the same lowercase letters indicate no
significant differences between groups at the P>0.05 level.
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