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Research progress on microbial degradation of tannins and the application of
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ABSTRACT: Tannins, a diverse group of polyphenolic compounds found within botanical realm, are extensively
utilized across the food processing industry, medicinal applications, and cosmetics production. Considering the
inherent bitter or sour characteristics of tannins, the regulation of their concentration is crucial for enhancing the

quality of food products. In the context of tannin degradation processes, microorganisms harness the catalytic
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prowess of tannase to effectuate the degradation of tannins. Tannase is mainly produced by bacteria and fungi derived
from microorganisms during metabolic processes. Its role in tannin degradation is not only to ameliorate the
inhibitory effects of tannins on microbial populations but also to enhance the metabolic recycling of the byproducts
derived from tannin degradation. Considering the biochemical diversity and enzymatic stability inherent to tannases,
these enzymes have garnered extensive application within a multitude of industrial sectors, including but not limited
to food processing, animal feed production, pharmaceutical development, and chemical manufacturing. The article
provided a concise overview, elucidating the structural classification and degradation pathways of tannins while
articulating the enzymatic mechanisms employed by microorganisms to metabolize them. It summarized the
applications of tannase in food sectors such as nuts, tea, juice, and noodles, and explored the potential of current
methods for screening high-yield, high activity, and high degradation rate tannase strains. These efforts aimed to

provide references for the development of high-quality microbial resources and the expansion of enzymatic
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catalytic functional characteristics.
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Table 1 Some microorganisms producing tannase and their optimal growth conditions
Fadil  mOREE— e
TEEPARE TR Y il pH ; KR BT 71 .
i i R mec wspr e Sk
Pediococcus - i
pentosaceus DU HUTIR 6.0 60 — — 1.6 U/mL 9]
STS-6 STS-6
Selenomonas et IERI BT . Hr 17 for
ruminantium S i 30~40 1.6 mmol/L 6.3 pmol/(min * mg) P 17 1% [10]
AN Enterobacter % B s i
cloacae FRVA AT o TR 5.0 50 0.00337 mol/L.  3.041 umol/(min » mL)  73.44 U/gds  [11]
L BRETm
Enterobacter T : 55 40 37mmolL  0.166 umol/(min * mL) - [12]
species H g
Bacillus subtilis Wi ZEEFFE BRTR 5.0 40 0.445 mmol/L.  125.8 mmol/(min * mg)  73.44 U/gds  [13]
Rhodosporidium PGP ZARS P
diobovatum Q95 UEELE Q95 BTRR 3.0~60 40 — — 273U/mL  [14]
Verticillium Sk BB sS 25 1,05 mmol/L — — [15]
species
P “ev‘alfl’;'t’i‘es FERIMHER TR 5070 3050 6.1x10°mmolL 5.6 pmol(min+mg)  200U/mL  [16]
B - - —
”Wﬁf?@” BRI 3 S TR 5055 40 — — 1977.17U/mg  [17]
Kluyveromyces by S e 5 4 R, fiz 4.5 .
A - Ly s 35 077 mmol/L  263.20 pmol/(min * mL) 1026.12U/mg  [18]
Arxula fRNESBTEG  WETER
adeninivorans BB i 6.0 40 4.4 mmol/L — 100 U/L [19]
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Table 2 Application of tannase in food industry

B TR ER PSR S Tl 24 SCHER
(23] HROMREREULAER, Bn SRR TR, W] S hy JEEAVEEE 20 mg/mL 6]
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BTt AR TRBRFEAIC BRI, 0.2% . I 0.8%
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- BT RREE BRIER 57.53% BRI 1.2%
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L HE-R I EME -6-1f iR ) — 4% #h (2,2-diphenyl-1-picrylhydrazyl, DPPH); #J&(hydroxyl radical, OH); #5kk 50% F H FE BT 77 AFF St v i (half

maximal inhibitory concentration, ICsg).
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