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Screening and characterization of lactic acid bacteria with efficient degradation

of purine nucleosides from traditional fermented yak yogurt
WAN Yihao' ,WANG Xiangyu’ ,ZHANG Shiqi', WANG Yingjie',LI Jing' , CHEN Lianhong'

(1. School of Pharmacy and Food ,Southwest Minzu University , Chengdu 610041, China;
2. Sichuan Institute of Food Inspection, Chengdu 611731, China)

Abstract:295 strains of lactic acid bacteria isolated and identified from yak yogurt in the western Sichuan plateau region were
screened by high performance liquid chromatography (HPLC) for their ability to efficiently degrade purine nucleosides.The re-
sults showed that Lactobacillus fermentum 211, Enterococcus faecalis 244 , Lactococcus lactis 256 , Lactobacillus paracaset 259 ,and
Lactobacillus casei 264 showed significant degradation of purine nucleosides ( inosine and guanosine ), with 90.65% and
93.81%,86.33% and 90.95% ,85. 15% and 89.25% ,99.59% and 99. 78% ,85. 80% and 89. 79% ,respectively. In vitro pro-
biotic experiments showed that strains 259 and 264 showed good acid resistance, tolerance to artificial gastrointestinal fluid and
bile salt tolerance ;and strain 259 also showed high self-agglutination ability and surface hydrophobicity. In the safety evaluation,
strain 259 was insensitive to vancomycin,norfloxacin and streptomycin.The results of hemolytic activity,indole test,amino acid
decarboxylase test and gelatin liquefaction test were negative ,indicating that its metabolism process did not produce harmful me-
tabolites. The results showed that [.paracasei 259 had good purine nucleoside degradation ability and gastrointestinal tolerance,
which provided a certain reference value for the development of microecological therapeutic agents for hyperuricemia,and had a
certain reference significance for the development of lactic acid bacteria resources.
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Fig. 1 Retention time of inosine and guanosine

by liquid chromatography
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Fig. 4 Determination of purine nucleoside (guanosine and inosine) degradation rate of 295 strains of lactic acid bacteria
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Table 1 Survival of five strains of bacteria under different pH conditions
. 0 h fif E AR 3 hi R .
= H 3 (0

RS pH fi (x108CFU/mL) (x108CFU/mL) (%)
2.0 2.00+0. 17 0. 00+0. 00 0. 00+0. 00°

211 3.0 2.23+0.23 2.13+0. 15 95.75+0. 04*
4.0 2.30=+0. 26 1. 80+0. 20 78.33+0. 03"

2.0 2.47+0.23 0. 00+0. 00 0. 00+0. 00°
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2.0 2.17+£0.21 2.03+0. 06 94.52+0. 06"
259 3.0 2.03+0. 15 1.83+0. 21 90. 04£0. 05
4.0 2.37+0. 12 2.03+0.25 85. 74+0. 07

2.0 2.33+0.25 2.17+0.25 92. 81+0. 03*

264 3.0 1.90+0. 17 1. 80+0. 17 94.71+0. 00*
4.0 2.00+0. 30 1.70+0. 00 86.30+0. 13

AR R FRERR AR R R FEAR R 25 1 F 22 572 .35 (P<0.05) , FIFl
F2 3HAEAIBR(BR) PHEEERL
Table 2 Survival of three strains of bacteria

in artificial gastric juice (intestinal juice)

——— _ G (%) _
3h AT B 4h AT

256 57.04=0. 04" 81. 87+0. 03"
259 84. 130. 02° 91.01+0. 01*
264 87. 54+0. 03* 87.92+0. 02°
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Table 3 Growth efficiency of three strains of bacteria under

different bile salt concentrations

PR 2 e
0. 10% 0.20% 0.30%
256 25. 880. 12" 15.28+0. 18¢ 7.93+0.27°¢
259 60.71+0.33%  54.49+0. 26" 45.42+0. 54*
264 61.50+0. 56"  55.82+0. 36" 41.50+0. 49"
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Fig. 5 Hydrophobicity and self-aggregation rate

of strain 259 and strain 264
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Table 4 Drug resistance test results of lactobacillus paracasei 259

ERASE Y iE S PGB H A (mm) R
VAT 0. 00=0. 00 L
HEHER 9.2320. 06 L
By p 5 2 22.27+0. 15 H
PR E 26. 50£0. 20 H
AR 30.73+0. 15 H
HHR 32.40+0. 10 H
FbER 11.63+0.23 1
WAL 0. 000. 00 L
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Fig. 6 Indole test of strain 259
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Fig. 7 Hemolytic test of strain 259
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Fig .8 Amino acid decarboxylase test of strain 259
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Fig. 9  Gelatin liquefaction test of strain 259

3 #i

AT 075 156 AR A — PR EL AT 10 AR e A A i FE
JIRIFLIR A 259.1Z Btk BLH L R B oh 2 A= R b
AR TR |0 5 o ORI RE R RE 7, LR A BE
SEPERNBR K. 22 R EEE SRR WIHAT & 45 42 1 2OR . 25
b FURR TR 259 BLa 1 D 2 i A TR Ak e R RR B9 T
L. DA LR VR L DI R £ 0 A0 B 7™ it v A O 2 1
FHARBE—E Y BB AR .

Sk

[1]PEDLEY A M,BENKOVIC S J. A new view into the regulation of pu-
rine metabolism: The purinosome[ J].Trends in Biochemical Sciences,
2017,42(2) : 141-154.

[2]DABBAGH F,GHOSHOON M B,HEMMATI S, et al.Engineering human
urate oxidase : Towards reactivating it as an important therapeutic enzyme
[J].Current Pharmaceutical Biotechnology,2015,17(2) ;141-146.

[31BINEE DR Rk , 5 5 IRBR IMLAE VAT A DF S S [T A= %)
B2H% 1k, 2021,2(4) :34-40.

[4]LIU R, HAN C, WU D, et al.Prevalence of hyperuricemia and gout in
China’s mainland from 2000 to 2014: A systematic review and meta-a-
nalysis[ J . BioMed Research International , 2015, doi: 10. 1155/2015/
762820.

[5]KIELSTEIN J T,PONTREMOLI R,BURNIER M. Management of hype-

ruricemia in patients with chronic kidney disease: A focus on renal pro-



%34

e R, ARG R B B SUIR 2 R R oA A SUBR T 89 T SR BAF AT R 261

tection[ J ].Current Hypertension Reports,2020,22(12) :102.

(67 TRAR . 5 e J5 1% 8 R IR A R A3 v 2P A 11 o L [T e 2 Ak 91 2
ARFPERIFSE[ D] 220 - 22 KA 2017.

(77wl . 0 AL G0 R AR A FLrh FURR T 1Y 2 RE M Kbt ALy
PERRSE[ D] 220 - 22 MR, 2020.

[ 87 MBI, BRMRET, b, 5511 78 i Jir 4 TR AEE 24 2, o e Ak LA i
FLIR B A Bk S i Sz M ST [ 0] B R TR, 2020,41(9) - 119-
123+130.

(9] T, T, PRIRAT . B R RAEA-20rh 2 Bk 7 A 2 hi L
PR A FERSIIA AL T P i 32 3 A5 (1] & R BHE, 2019, 44 (4)
12-17.

[10] 5 HZE . T HIF-lo /iS00 R T 208 B B T8 A 3SR 9 o g 2
L B e v DR R Y 495 1 e PR 8 R A LA [ D T 3T
B LU R 2GR, 2023.

[LLIRRBESE . AR Ene AT FLIR T ) 0 0t M A W)~ R SR [ D] AL
M WHTR A ,2017.

[12]SUN Y M,XU D M,ZHANG G M, et al. Wild-type Escherichia coli
Nissle 1917 improves hyperuricemia by anaerobically degrading uric
acid and maintaining gut microbiota profile of mice[ J].Journal of Func-
tional Foods,2024,112.105935.

[13]PREIDIS G A,VERSALOVIC J. Targeting the human microbiome with
antibiotics , probiotics, and prebiotics : Gastroenterology enters the met-
agenomics era[ J].Gastroenterology ,2009,136(6) :2015-2031.

[14] B Boat . 1% I bR R 7L IR TRT 07 126 B L AFF TR 0T 1 L PR AR AL A LA
JHRIBFFE[ D] K% : K BER R %, 2013,

[15)Z 1A oM RE , JRI M, 45 1 50 100 30 v voa 280 e A A L IR TR 19 O
SRR ST [ ] B S R BE Tl ,2024,50(12) - 1-8.

[16]ZHAO X T,PENG F,LIU Z G, et al.Lactic acid bacteria with anti-hy-
peruricemia ability ; Screening in vitro and evaluating in mice[ J].Food
Bioscience,2023,52.102411.

[17]RRERE i 28R, 45 — MR f AR FR IO R 0 1 6 LA 11 1Y) O
e[ ] &5 RHY ,2016,41(8) :8-13.

(180K, 255 . A BRFL A0 B A I LA TR A0 I S0 14 1 Bt I 24
BT[] AR ,2014,35(17) :236-240.

L1991 Imighs e 5e - 9E 07 58, P, Bl &ty - ORI, 55 B % 4t
S EFL T £ A TR £ 2R R LD ] R R RUE A9 440K, 2019, 31
(5) :502-508.

[20] ¥, RAT T, SEAR WA, 4. 3G 8 T R M DR 2 64T 7T 1) 43 185 F 1k
5% Bt HEMERITISE[ )] AR & HOEEE ,2016(6) 1 1-6.

[21]SHEKH S L.,DAVE J M, VYAS B R M. Characterization of Lactobacil-
lus plantarum strains for functionality, safety and y-amino butyric acid
production[ J ].LWT,2016,74.234-241.

[22]YEO S,LEE S,PARK H, et al. Development of putative probiotics as
feed additives: Validation in a porcine-specific gastrointestinal tract
model[ J7. Applied Microbiology and Biotechnology, 2016, 100 ( 23)
10043-10054.

(23] EAWE . N 5E X S K HL bl & v i Bk T i L R 7 42 & kT
W[ D].MFRITE R : NSEE Al K3, 2014,

[24]ISHIBASHI N, SHIMAMURA S.Bifidobacteria; research and develop-
ment in Japan.[ J].Food Technology 1993 ,47(6) 126-136.

(251 5K . 550 % BEFE AR 5 o o A FLAT TR 07 12 S L Sy 14145 Th R
FELD]. M Nl R, 2011,

[26] Fak4s . 22 A VRN AR A FUAT T (0 0 8 | & IR I S AR Ty
W[ D] AL EARK,2013.

(27 AR, T W0, oibh , 45 T 1 v 2L IR T 119 6 5 M L TR | i I
AP ARIEPE 7] & TR ,2020,41(16) < 121-126+139.
[28]COLLADO M C,MERILUOTO J, SALMINEN S.Adhesion and aggre-
gation properties of probiotic and pathogen strains|[ J].European Food

Research and Technology ,2008,226(5) :1065-1073.

(293306 REE | B 7 45 3L R TR 16 1 T8 2 A 1 52 ) P 38 S i 5%
JrE[T]. B Rk, 2021,42(23) :275-283.

[ 30]BONATSOU S,KARAMOUZA M ,ZOUMPOPOULOU G, et al.Evalua-
ting the probiotic potential and technological characteristics of yeasts
implicated in cv. Kalamata natural black olive fermentation[ J].Interna-
tional Journal of Food Microbiology,2018,271;48-59.

[31] TG, S0 TR, 45, — Wk 28 D37 F0 U5 7L IR TR A 00 288 S o I
YR ERITSE [ )] S 3R 24k, 2022,34(08) :5415-5425.

[32] W5, ZEFAE, 50, 4. B T REFLAT I L1 192 et Mo sl A MY
Ml ] & Tk RHE ,2019,40(12) :120-127.

[ 33 1B, 3% v | SR, 45 IR T B FLAT TR 09 48 M PPN [ 0] £
5 REERE,2015,51(2) :63-65.

[ 341456 BRI /NPT . 25 25 B AT 2R T 25 VE R A BF 5% i
[J]. 9B BE 27,2024 ,31(7) : 887-892.

[35]3KKIBH, X, SRIbe 2 . LR T Y 25 P I o stk e [ ] op B i A
2R ,2007,19(5) :478-480.

[36] 3%, JuHkak, it 34 , 55 AT P Sl A T 8 (4 &1 T & ZLAT 78 FM-
LP-4 FIT B FLAT T FM-MO-1 1922 2 ER) 5 PR [ 1] b 3L 4 T
Wl,2019,47(11) :4-7+13.

[371HMI XA skEE A, 45 A HEFLAF I LR-ZB1107-01 1Y% 4
PEVEHY B LS A R R 2B 5T [ ] Al Tl R4, 2020,41 (11)
111-116.

[38]XUBL e, Be/NAL, sk, 45 I T B FLAT B PC-01 2 A= etk 122 4>
PEWFFE[J]. b B 24, 2021 ,21(11) 1 47-52.

[ 391 AR, 5 WY, XUAAFS 45 ) T BR FLAT TR L9 B2 MEPPN [ J]. I
4 2015(21) :27-31.

(4078858 XIAH %, P 25 T M6 2LAT T K56 M2 1T M [ .58
T £ AR T (R L B T S 4R 20201 162-163.

[41] THURLOW L R, THOMAS V C, NARAYANAN S, et al.Gelatinase
contributes to the pathogenesis of endocarditis caused by Enterococcus
faecalis[ J].Infection and Immunity,2010,78( 11) ;4936-4943.

[42] T34, ZER W1, SRAE AL 45 AL 50 2 W v LI T 10 22 2 M P A
[J]. B iR, 2021,37(6) :276-286.

(FTAES B Ao 37 B8 ATRR KT Y W UmEE. AR, ET)



