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BAAE AN ARG T B LF.
FHIE: ILRE; KRB, S6HEA; AWMER;, ARIAFH

Screening of uric acid-degrading lactic acid bacteria
consortium and strain combination for enhancing degradation
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Abstract: [Background]| Hyperuricemia is caused by a significant increase the content of uric
acid in the blood, and using probiotic lactic acid bacteria to relieve hyperuricemia has attracted
more and more attention. [Objective] To obtain the lactic acid bacteria consortium and pure
culture strains with the ability to degrade uric acid. [Methods] We used the MRS medium with
uric acid as the substrate to isolate the consortium of lactic acid bacteria degrading uric acid
from kimchi. Further, we determined the uric acid degradation ability of the consortium by high
performance liquid chromatography. [Results] A consortium of lactic acid bacteria was
obtained. After being cultured at 37 °C and pH 6.20 for 72 h, the consortium showed the
degradation rate of 12.08% for uric acid. Moreover, after optimization of degradation
conditions, the degradation rate was increased to 17.19% after inoculation 72 h under the
conditions of beef extract as the single nitrogen source, initial pH 5.00, and 35 °C, and the
degradation rate increased by 42.3% compared with that before optimization. Two strains UA-1
and UA-2 with uric acid degradation ability were isolated from the consortium, and their uric
acid degradation rates were 10.85% and 8.65%, respectively. The two strains were identified as
Lactobacillus buchneri based on morphological characteristics and 16S rRNA sequence. The
combination of UA-1 and UA-2 at a ratio of 2:1 showed the uric acid degradation rate of 20.2%,
which was 67.22% higher than that of the consortium. [Conclusion] This study proved that the
combination of lactic acid bacteria had better degradation effect on uric acid than single strains,
which provided data support for the subsequent application use of lactic acid bacteria
consortium.

Keywords: lactic acid bacteria; uric acid; bacteria consortium; biodegradation; Lactobacillus
buchneri
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3 g, WEREKRIRZGIEIR(150 v/min) FIFHE
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F| MRS WARRESRIL, DIRBF R i 55 360
XFRR, BFE 37 °C KiFE, HREFE 12h, @i pH
TFEENE pH, EEEEFLEH, LHIRRIR
A AR AR pH ARfBHRZR
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2 3.50 FORFrRE . fEEBUE Tk, 4k
DG IR IR AE RS pH AR AB AR AL
FRE RN, IR S E R R0 U 3%
W&o TEPRBRWRE 250 mg/L B, 432509 3 Fhidd
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Figure 1
degradation.
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35 °C Hi9% 72 h, MEHAD 72 h J5 KR & & 5K
PRI RS TR I (0 PRI 5 5 A= W o K pH
A, WK 2A Bis, fERFRAMLE,
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Figure 2 The changes of each index of the optimized RSJ-1 within 72 h. A: ODgg and uric acid degradation

ration. B: pH changes during degradation.

&1 RSJ-1H0 a ZHMIEY

Table I  Alpha diversity index of RSJ-1

Sample Shannon Simpson Chaol Coverage
12h 2.764+0.010 0.761+0.001 99.867+6.260 0.999+0.000
36 h 3.718+0.023 0.867+0.002 77.849+1.880 0.999+0.000
72 h 3.673+0.008 0.860+0.001 104.091+13.890 0.999+0.000

Simpson FEXUH T YA Z 4+, Shannon
TR Simpson TEEUEM, LRI YIF £
FEPEBER, SR 1 T LIE H, B (B b
ZHEVERR o 7 55 % (coverage) B E MRy, WIFE
AR I AR . Chaol FRECH WA
FE T, NFE 1 Rl LIE H FERER B(O),
RSJ-1 WYIRECR . 2R T IUA MBHE - Aras
FEATRERY
232 EEEARWP ZHEMSTH

K RSI-1 BEMERIHI(A) . RS (B) B A%
AMI(O)IX 3 A FHYIFE A E T 16S rRNA ZE[H
ZREPENFA3HT, XSS R B 2R 0
r, HEARZESFEA PCoA (principal co-ordinates
analysis)FF BSHE AT, W& 3 B, Hrpfsk
PRRE T 99.4%IHFTK 22 5, APRERE T 0.2%
MR 25 57 o AR RN, ARSI IR B e,
Hor, BEAH 0I(B) FIRE A A (C) SRR (A)

(BRI, 22 80K B 0 (B) FHRE A AR D
(OB R, B NAEE—E 22
B B I REAR I fEE 22

FE Tl KOV 20 23 0 3 35 A0 X = B A
0.002% 1) 20 P AT AH O =F B AR B 248, dn
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Figure 3 PCoA diagram of UA degradation at
different stages.

PC2-percent variation explained (0.2%)
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Bl 4 PR e =X R, 3 AR
FEAS 3= f AT [QELAF TR (Lactobacillus buchneri)
Lactobacillus casei #41 B, H A RELAFHE
(Lactobacillus buchneri){t 3 NA[RIFHAREA H Y
FIERE, 00 92.21%. 51.35%71 50.96%.

[ Others
B Lactobacillus casei
B Lactobacillus buchneri
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4 T ERTHA RSJI-1 ATk F 4> 2
Figure 4 Species level classification of RSJ-1 in
different periods.

233 MERBAEFERNSESER

WA PRIR ) RST-1 4388 IRk BT 7%
GRS R UA-1, UA-2, HEESWE S
Ji7Re WRE UA-1 BIESRHEERSR . e
NGsEEE . REDEH . BGEW, FLA6. Bty
5. GRS Wk UA-2 IESFR:
TEATRVERAN, NGEAMN, RGP EA
MR, FLAE, BRI KBRS I R bR
UA-1 5 UA2 722 [, 25 oR, Ptk
PATABIA R QIR EE, APk, 4, A
LM AR BN, Bk UA-1 5 UA-2
AWALIAE , A=A E, R s %
PEfmEERAYE . SR (AR T ) Moy
HIEFR UA-1 Fl UA-2 5FFFHERHR MR

B HEfk UA-1 A1 UA-2 1) 16S tRNA FE[H 7
515 NCBI 4l A7 Rt o 455 & 3
PR UA-1 Fil UA-2 Y540 FCFLFF R (Lactobacillus
buchneri) JCM 1115 FMLIEIE 100%, #iE UA-1
I UA-2 Ryl —RIEE M. R MEGA 7 #4444
ARG R BRE 6), BT BFARHE 5T AW
2EUE, VILHEEME UA-1 Al UA-2 3046 G
FLIF IR (Lactobacillus buchneri).

&l 5 Btk UA-1 (A)F1 UA-2 B)EEEES

Figure 5 The colony morphology of UA-1 and UA-2 strains. A: UA-1. B: UA-2.
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6 Bk UA-1F1UA-2 ET 16S FrRNA EFFHHENREZEL BN

UA-1 strain {OP941780)

Lactobacilius buchneri strain JCM 1115 (LC064887.1)
UA-2 strain (OP941781)

Lentilactobaciilus buchners strain ATCC 4005 (CP073066.1)
Lactobacillus buchneri strain NBRC 107764 (A13626077.1)

$55 N A GenBank 5 5k5 5

TR B RAE ;AR ARy 47 ) 2 5 S A A 3

Figure 6 Phylogenetic tree of strains UA-1 and UA-2 was constructed based on 16S rRNA gene sequences.
Numbers in parenthesis represented GenBank accession number; Numbers at the branch points indicated the
bootstrap values; The ruler represents the unit length of the difference value between the sequences.
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VAR AE 1o, W 7B s, UA-1 MHItA
pH 6.30 £ 36 h WKEFR)E pH (EIE 2 3.92 J5IF
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L. WnEl 8A i, PR UA-1:UA-2 Efilh 2:1
TE 72 h B P PR R R I Dl e A , B AR 238 20.2%,
F R A T R B BE T3 T 8.18%. 4Nf&| 8B
FiR, BRE UA-1:UA-2 Felar5lch 1:1, 1:2, 2:1
i) 3 FhgH-A MAIER pH 6.29 43 24 h J, FLBilh
1:1 () pH {EF% K 3.56, FLBIh 1:2 () pH {EF% N
3.67, MR 2:1 &Y pH {HFE A 3.68.
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651
!
6.0
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Figure 7 Changes of each index of the UA-1 and UA-2 within 72 h. A: Uric acid degradation ration. B: pH

changes during degradation.
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Figure 8 Measurement results of various indicators of strains UA-1 and UA-2 cultured in different ration
for 72 h. A: Uric acid degradation ration. B: pH changes during degradation.
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