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Abstract: Lactic acid bacteria (LAB) can be used for prevention and auxiliary treatment of
hyperuricemia and its complications. By using such way,the detrimental effect of people’s living
quality caused by maintaining strict dietary restriction (the conventional treatment of hyperuricemia )
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could be reduced or eliminated. In this study the purine nucleoside-decomposing ability of LABs

were isolated from Chinese sauerkraut bought from local supermarket by HPLC method through the

determination of their insosine and guanosine degradation abilities. Among which strain 5-1 showed

the best probiotic potential with degradation rate of insosine and guanosine are 89.37% and 93.20%

respectively. Based on physiological ,biochemical tests and 16S rDNA classification,strain 5-1 was

identified as Lactobacillus curvatus. After 4 h treatment under the circumstance of pH 3 or 0.3% bile

salt,strain 5-1 could keep a survival level of 107 cfu/mL. Furthermore the great tolerance capacity

was shown in the artificial gastrointestinal fluid with food suspension and excellent purine

nucleoside-decomposing ability in artificial intestinal juice with food suspension. Therefore,Lb.

curvatus 5-1 has a great potential for applications in the development of microbial agents that help to

prevent and auxiliarily treat hyperuricemia.

Keywords: Chinese sauerkraut, lactic acid bacteria, purine nucleoside-decomposing , hyperuricemia

PR e A DAY TR e A R 1) A 28 7 00, oo DR
PR ML 2 Pl T AR A I A0 3L 4 T 5 M 9
Hh PR R & B IR KO B A PR B o 3 e A Il
JRWR 2 45 A DUBUIE G VB IR L TR Jo 2%
Kb, 51T DR DR TR A DR TR TR St 245 41 25 0
4 A 1 I AT S BOC T Bk AN D) A &
A, e PR R AL AE R 2 Flop e B SRS R S
O MV PR 18k B R B AR £ 5 iR OB IR L JBR
By RARPUMAL ) 851 K10, 4R BE A4 5
ATHR R KRS R AT BRI, & IR IR
LA K AR S i e g 47 e [ DR, 2 A
BN B R A R 2 — P, 1o PR R LA A6 7 5 19
B 7258, — R i T R AT
S BRI I A% A B A BB R oy I RSy Ao
RARZ UNLLN B FFIESE (8528 MUl &5 7
b R S ARMELE R P R E A B TR P
LA, R S A A 45 A G 5 PR S RS (L 32
AR W) O 5 IR AL R A AR R
) AR B IR R B B8 I, ™ R I R A A T TR

Wt A L TR T ek A B 2 AR AR D BOR 852 21 5
FESEA, AT 45 >R FZLIR B X e IR R I AE 4
Fra iRy AERT O JE 5 AR AT A 0 i R A
HFLBR B, 1EHAE M dE 9 23 B T i RS A
B AR 1 0T IR e A2 1) R A 40 T e R o, R
PR R A0 DRI P PR 1 X ey R R L 27 7 %
By 36 7 098 17 T LA S ol A AR TR R X AR
HATEBUR R, FAT, H AR K i e 1S 2
JURR HL A 50 vy W e A ik 8 0 149 e ok, - 3 1 30

W S 56 UE W] T 3k R bk H A Al D R A R TR ) £
FHIO i AT, B AR X T 1 AIE ST A A i A
AIF 5 AT B 9 25 R 20 B — R LA e 2 i
R RE ) RO LR T, 3 2o 25 803 | TR R i AE £ A
NI o R 52 P 25 552 6 SR F 5 LR LAY Ol O
Je BATE F AR PR R LAE A B 16 7 A
AR B A

iR

1.1 EEHBFEZLH

M 3K ;s MRS W B 259 25 048 Fr \O-F
EAE (AR, B AR PR A BR A |
iy B & H B (Pepsin 1:3 000 from Porcine
Stomach) . JE K F B (Trypsin 1:250 from Porcine
pancreas) ZFJHKY L-P e iR AL S, A4 1A
Y UAE () By A PR ) 7 b s FLIR T i A 1k
YETE IR T B A W HORAT B W) 77 i
1.2 FHi&E
121 & 2B AR o A2 30 W AR89 06 2 R T I
SKFATIRA G WS 0.9 ¢/dL NaCl JCi#
IR W 5 1 WA BUT |, TR A 7E MRS &K 7 i
12,30 CHiFE 1SR 48 h, JR1G B T8 o RE AR RS %
TR (9 0 6 4% Tsuboi 48PV 7 1k HEAT « Pl B 9k
I VR HRD T MRS By g 7 30 “Cif & 1 57
24 h, DUAEBUIN B 190 Be b A2 A0 2 U AL s
VER TR IR B o B b7 55 35 ik LU AR 23 880 19% 1)
FEAh AR E) MRS iR A b ¥ 35 9% 48 h ),
W2 mL H5 3R, T4 °C.4 000 r/min #5.0> 10 min

RSt L E0 201952385545 HEH




RESEARCH ARTICLE

MA Jumei,et al: Isolation of a Lactic Acid Bacterium With High Ability

of Purine Nucleoside-Decomposing and Evaluation of
Its Probiotic Properties

WA T, FHICH90.9 g/dL NaCl ¥ W3 U i A 2
W, [ e IS B AR T I A 750 mL Y S (& AT
12.6 mmol/L L A1 12.6 mmol/L 1Y 0.1 mol/L .,
pH 7.0 K;PO, i ) , H B I J5 B TE IR IR 274
(37 °C.800 r/min) R 1 h, 0 J5 s 5 52 v
T KB T 5 min, 20BNV, 10 000 r/min Z§.0> 2
min, B R WK WO ISR, TE b T L R
SR Fean AU WU R S T 1 R
FEfE R =((C wu—C wr)/C ww)x100% (1)
K CONFERIE (g/L).,
122 MEFFBFLAFen 2 SR HPLC i &
I L R A S Y 38 25« Hitachi
( H 37 )LC2000 =5 &% W AR 3% 5 S AH 5 3% A
Hypersil ODS2 C18 (4.6 mmx250 mm); i Zh4H K
0.01 mol/L KH,PO, % i : 1 B =5:95 (IR B 1L ) , i ik
A 1 mL/min, #£{R 8 30 °C, M E H K~ 260 nm,
123 SLEEE e %5 O-F S0 AUKESS ) H fig
TR 73 ol 4% AH DG 1R & B 5 4T . 16S tDNA [a] i
PR e . B Sl fb A Y W R 2 R0 T MRS AR 15 77
e 55 3% 24 h, F TaKaRa MiniBEST Bacteria
Genomic DNA Extraction Kit 327 &5 £ B 14 £ A
44, H PCR ¥ 1# H: 168 rDNA ML N B, §7 18
519 FF 51 A, 16sF : AGAGTTTGATCMTGGCTCAG,,
16sR : GGCTACCTTGTTACGACTT, ¥4 34 = ) Z= 4T
A A TR (il ) e A R B EAT 7 40 I
4 7 45 5 4E GenBank HilE4T BLAST HLXT 43 B2,
124 BErxAkwLenz HIHEILEREE, U
PR3 B0 190 119 42 Fb i 32 FP 21) MRS K5 37 3L b 30 C
FE R SR L I R [E) A K E T) A B A O D (BN 3
FRUIY pH A, VLB ] R 8 AL B, ODego £l pH Ry 42
PRE ST ABBR R
1.2.5 iR E ¥ 200 L BARES R4 40 1%
M%) MRS E AR b, ERA T e 3 F 2
WAL R ,30 CHE 3% 48 h 5, il A 1= R 4
[LlERER
1.2.6 @rERiXE RIS AF RS 0 E T pH A
6.2(X A4 ) 2.3 Fil 4 B9 MRS K533 7,30 CF 4k
FE1.2.3 h Al 4 h J5EA7T B0 B T4
1.2.7 &R X% R IE AR Ar R S ) TR
JEURY BT i B 4350 0 (B Z) 10.1,0.2,0.3.0.6 g/dL
F10.9 ¢/dL 1Yy MRS KiF# 4 ;30 CTFA4FE 1,23 h
4 h 5 AT AR T TR

1.2.8 SLEBRE s A Tk ey a2l 2 25
2 5% FL R DA A 25 B RIARL IR RS R X N T A i
fif 5% 14 , #% KHALIL 58090 5 % 47, Bl B A C N T
THAL .

R RN TETRISE SR I3 N 3 I A
RN BERER R AR KT E D LR AR
3 1.2.1.3.04.3.1.4.0.5 g/L,

AT B :.3.33 g/dL. B &AW, pH K 2 5% 3,

ANT R (g/L) :NaHCO; K 12.5, lHER 4 6.0,
B4 0.9,pH 4 6.8,

MRS A INE SR AN T8 W (pH 2) F1A
T

TLREIR S . A 35 3R W 4 9 N T2 W (pH . 3)
AT,

N T8 A (25 T R AR 1 PR A R 285 ) it 32 2 1)
M 5E B30 CHrE 9% 30 h (AW 1 mL,4 C,
4 000 r/min 0> 10 min, 2538 _F 550, 8 W IR &7
F1mLWATERPALAB2h (37 °C,800 r/min);
BB, I W R A RIEAE 1 mL AN T
HAbBE 2 h(37 °C,800 r/min) J& , #E1T B 7% 15, IR
LR
1.2.9 SLER 45 40 00 A T il P v v A% 3 4 R
A Al E B 2 mL EAAR R, HKHE
A BRER KPR 2 R, B RARTE T 750 mL LTI
35 BE# N 12.6 mmol/L IR IE N T 1 8 Fn 2% v
W RV (37 °C,800 r/min), T 1 h J5 M % AL AN
AT B AR, R IR AR I A

|2 s e et T

21 BREMBERRZFIIRENIGIL

L SEAE 3B 80 RREE , X AT A I g
2 W it e 0 I 5 J5 2 B, T Bk %k ) TR vk 2 L AT —
SE 1) WA A R i BE 7, (ELAS [) B o =2 T 11 I i
HAFAEW W 22 57 3 1 20 M P it RE 7 o 1 7
PR, AR 5-1 BT SR 0 LT R 3 AR R
4353k £ 89.37%H1 93.20% , B AIK T YAMADA 258101
JT AR TE TR PR A R R RE D o LIRS NER 1 B S5 Rl T
DL 3 2 T R X JULFE R I T A A A 20k SR i AR
K, iX 5 YAMADA S8 BIF 58 45 5 AH — 3,
22 HHES-1 WEMEE
221 HEAk5-1% O-F g A4 £ 4] A 42 Al &
R MKERFI MRS WMk 5-1 5UARK

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.38 No.4 2019



FRHE L F TR MR ob AR LB T A4 I R RO AR

F1 TEBEHKIESHEAEREE

Table 1 Determination of insosine and guanosine decomposition results of different strains

WL B 8 51 % 5 15 A K%
5-1 89.37 93.20
9 24.70 28.81
48 21.13 28.21

NI S S O FVANY I DI Ll i Rl W
(Lactobacillus curvatus ) Fe A A ] | L BBk 5-1
WA M 5E A M FLAT A

2 EHS-1HO-F REFMBEFNAHEER
Table 2 O-F reaction and carbohydrate utilization

capacity of strain 5-1
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GCCCCTTGCGGGGTGCTAATAATGCAAGTCGAACGCACTCTCGTTAGATTGAAGAAGCTTGCTTCTGATTG
ATAACATTTGAGTGAGTGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCCTAAAGTGGGGGATAACAT
TTGGAAACAGATGCTAATACCGCATAAAACCTAGCACCGCATGGTGCAAGGTTGAAAGATGGTTTCGGCTA
TCACTTTAGGATGGACCCGCGGTGCATTAGTTAGTTGGTGAGGTAAAGGCTCACCAAGACCGTGATGCATA
GCCGACCTGAGAGGGTAATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAG
TAGGGAATCTTCCACAATGGACGAAAGTCTGATGGAGCAACGCCGCGTGAGTGAAGAAGGTTTTCGGATC
GTAAAACTCTGTTGTTGGAGAAGAACGTATTTGATAGTAACTGATCAGGTAGTGACGGTATCCAACCAGAA
AGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGC
GTAAAGCGAGCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCTTCGGCTCAACCGAAGAAGTGCATCGG
AAACTGGGAAACTTGAGTGCAGAAGAGGACAGTGGAACTCCATGTGTAGCGGTGAAATGCGTAGATATAT
GGAAGAACACCAGTGGCGAAGGCGGCTGTCTGGTCTGTAACTGACGCTGAGGCTCGAAAGCATGGGTAG
CAAACAGGATTAGATACCCTGGTAGTCCATGCCGTAAACGATGAGTGCTAGGTGTTGGAGGGTTTCCGCCC
TTCAGTGCCGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGACCGCAAGGTTGAAACTCAAAGGA
ATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAG
GTCTTGACATCCTTTGACCACTCTAGAGATAGAGCTTTCCCTTCGGGGACAAAGTGACAGGTGGTGCATGG
TTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTATTACTAGTTGCCA
GCATTTAGTTGGGCACTCTAGTGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGACGACGTCAAATC
ATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGATGGTACAACGAGTCGCGAGACCGCGAGG
TTTAGCTAATCTCTTAAAACCATTCTCAGTTCGGATTGTAGGCTGCAACTCGCCTACATGAAGCCGGAATCGC
TAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATG
AGAGTTTGTAACACCCAAAGCCGGTGAGGTAACCTTCGGAGCCAGCCGTCTAAAGTGGACCAGTGGGG

B 1 Lb. curvatus 5-1 1 16S rDNA il FF &5 R
Fig. 1 16S rDNA sequencing results of Lb. curvatus 5-1
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— 190 ractobacillus sobrius strain OTU171-001

— 100 Lactobacillus kitasatonis strain JCM 1039
L Lactobacillus plantarum strain TW29-1
1000 1000 —LX0 Lactobacillus brevis strain KLDS 1.0726

882 1000 5-1 strain
LO0___ Lactobacillus curvatus strain JCM 1096

—L00__ Lactobacillus ultunensis strain CCUG 48460
242 L0 __ 1actobacillus gallinarum strain JCM 2011

2 s L0 1. actobacillus acidophilus strain NX2-6
o000 @Lacmbaciﬁm helveticus strain MIM60419-1
L0 Lactobacillus suntoryeus
B2 ET16SrDNA FIMAZLEW

Fig. 2 Phylogenetic tree based on the 16S rDNA sequence of isolate and sequences of relating species
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Fig. 3 Lb. curvatus 5-1’s growth curve and the change of LB B i 5% AN ) T AR A 1 A PN SR B ’ Jp R
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Table 3 Results of sensitivity of Lb. curvatus 5-1 to different kinds of antibiotics

. S . 25 i P E el B4R/ . , . 24 fh P E e B4R/
PrEE PUE R AR (ue/ ) . PR YiE R AR (ue/ 2 F)

HHER 10 14.15+1.65 S 7 iy A5 30 17.61+0.54
SN AR 10 19.51+0.49 Sk 7 th nE 30 13.37+0.89
HHERE L ETNR N 100 17.42+0.42 3 76 R i 75 18.92+0.30
R TR 100 27.73+0.37 DS LA AE 30 14.69+0.81
2SI 7 R 1 5.64+0.12 S A k= 30 18.97+1.03
BTN 30 6.14+0.66 Sk v AR 30 20.81+0.33
JU I 2 2 PN TS 30 12.78+0.22 PRE=RS 30 7.22+1.22
EAITEIE 30 8.45+0.59 RRFGE R 10 6.40+0.60
ARV R 5 8.35+0.25 R 30 5.63+0.10

W 375 ) 2 EAR S iACES
R R 10 5.32+0.14 iR 30 8.06:0.20
LIRS P I i A 30 5.36+0.33 TR 30 5.64+0.10
W k2 Nt ER 30 5.32+0.40 AER 30 8.67+0.63
H RS e 3 10 5.33+0.10 i IR 5 5.33+0.24

KER A i 26 ZER 15 11.29+0.31
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Fig. 4 Acid tolerance of Lb. curvatus 5-1
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Fig. 5 Bile salt tolerance of Lb. curvatus 5-1
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Fig. 6 Survival rate of Lb. curvatus 5-1 after treatment of

HH

1g10/(cfu/mL)

artificial gastrointestinal tract
2.5.3 Lb. curvatus 5-1 £ I69 AN T By ik P % b
0 ORI FLR T R R R Y
Yt , AR B A T Lb. curvatus 5-1 FEALIE A
W R RS AL R B RE 1 . AR 4 TR,
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N e [ A R R o 28 UL R I
AEJI .
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Table 4 Degradation rate of Lb. curvatus 5-1 to insosine
and guanosine under the artificial intestinal tract
with food suspension condition

B 2 A JUUH: A 21 % 51 AR %0
% 1R 89.37+1.59 93.20+0.92
NI 83.44+3.36 86.36+3.08

MR

SR FH FLTR P& X v PR TR I i 32F 77 5 Bh ¥R 7 AN 1
B , AT LA ik A 5 O TR A R BRI DA TG R
F R R B BRI RR A A T TR A S AR5 AT
B 0% O Y — R LA R A i W A A AT R )
M FLER B 5—1, JFamad A #AEfE F 16S rDNA X 3
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