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W E: BH # R EEA R T FLEL I Mu S 2 Bl (exopolysaccharides, EPS)I =i I X HEHUAF £/ EPS
PETPUEAGIETEEAN . Fa%E AWFRMIFIEZRRL i 3F 1] 168 rDNA vk 43 5 % 198 — R i 7 EPS F
B2 P1-10, [RIERIFSEIE OB SR e IR 2 A . 2 i B R R TRIXE P1-10 FLERE EPS J7 it is2m, JRA5 300
EPS ST RGOS AUASMIT LI IETE . SR AENTFIERR 2 B2 12 FPEdibkrh, P1-10 TEHIE
BT AR 2 [RYL G S B, RBEEFL, HrZ2KEERT 15 mm, EPS ¥ it M 6.52 mg/mL; £ 16S rDNA I
ke LR A BRI (MH143596.1 Pediocuccus acidilactici strain D15), P1-10 FLER T & B i 5144 MRS
(DeMan-Rogosa-Sharpe medium)i5 375t FEF 55 IR S BRIF e 40 o/L (WREME, B3R 35 °C, pH 6.0 £
60 h, I EPS A= iR, 4 29.09 mg/mL. [RIRT7EFIHLEE N ULEE, EPS Rif L BcHIKE, HA 2SR, HAME
FKNA—12570 . 1.0 mg/mL f4EAE 28 C (vitamin C, VC), EPS Fll P1-10 BEk A B2 Fis 0 1,1- 28 IL-2-= R4 5L
Z% Wk (1,1-diphenyl-2-picrylhydrazyl, DPPH) B Hi 3&Fl 2,2°- B & - - (3- £ Fk - 4% 3F 18 m whk -6- i 1R ) — 4% 16
[2,2’-azinobis-(3-ethylbenzthiazoline-6-sulphonate), ABTS]FHESF H HIEEHEBRFRTHIHR 86.21%. 95.03%; 81.32%.
93.91%7l1 58.54%.65.73% . 4451  AWFFSEIRIALERE P1-10 LU bE &G, Al ARG EPS RUIREUICE, H
TEMSNTTEAL S5, EPS (¥ DPPH A B EEAI ABTS FHES - H HRERABRREGE T VO, RWILHAESRIY B b5
BREE A AALRE ST . %R R FLER I R BPS RYGE . SREUL I RETE PERF SR — R B FS R .

KB PRk LRI, MRS ZHE brabintE

Extraction and antioxidant activity evaluation of exopolysaccharides from
lactobacillus in kefir grains

XIA Ji'", YANG Qin', LI Hui®

(1. College of Food Science and Engineering, Nanjing University of Finance and Economic/Key Laboratory of Grainsand Oils
Quality Control and Processing/Cooperative Innovation Center for Modern Grain Circulation and Security of Jiangsu Province,
Nanjing 210023, China; 2. Nanjing Branch of Shanghai WEIPu Testing Technology Group Co., Ltd., Nanjing 210023, China)

WEs HER: 2025-02-28
ESWB: 1LHE MR F R TR 35 H (PAPD)
B—EEBEEE: HZE1992—), B, WL, SLEIE, FEEVR T 10 E SR S5 4% 4, E-mail: xiajil992@foxmail.com



280

B dn 2 4 R R I A 4R

ABSTRACT: Objective To increase the production of exopolysaccharides (EPS) from lactobacillus by optimizing

fermentation conditions and evaluate the antioxidant activity of the extracted EPS. Methods P1-10 was isolated as a
high yield EPS producing lactobacillus from kefir grains and identified by 16S rDNA sequencing. Meanwhile, the
effects of carbon source composition and content in the medium and fermentation time on the EPS yield of P1-10
were investigated and compared. Additionally, scanning electron microscopy and in vitro antioxidant study was
studied from the obtained EPS as well. Results Among the 12 kinds of isolated strains from kefir grains, P1-10
formed gram-positive colonies under microscopic examination after Gram staining, could coagulate milk, and had a
string length greater than 15 mm. It was identified as Pediococcus acidilactici strain (MH143596.1 Pediocuccus
acidilactici strain D15) by 16S rDNA sequencing and the maximum content of EPS was 6.52 mg/mL. In addition, the
optimal conditions for P1-10 were obtained under the condition of MRS (DeMan-Rogosa-Sharpe medium) medium with
the carbon source replaced by 40 g/L sucrose and fermenting at 35 °C, pH 6.0 for 60 hours, while the highest yield of
EPS was 29.09 mg/mL. Furthermore, the surface of EPS under the scanning electron microscopy was relatively rough,
with a sense of layering and different sizes voids. Moreover, the elimination rates of 1,1-diphenyl-2-picrylhydrazyl
(DPPH) and 2,2’-azinobis-(3-ethylbenzthiazoline-6-sulphonate) (ABTS) free radicals in the 1.0 mg/mL vitamin C
(vitamin C, VC), EPS and fermentation supernatant were 86.21%, 95.03%; 81.32%, 93.91% and 58.54%, 65.73%,
respectively. Conclusion P1-10 can effectively increase the extraction efficiency of EPS compared to the normal
culture with the optimizing of the culture conditions. As for the in vitro antioxidant experiments, EPS is indicated a

strong ability to scavenge free radicals and antioxidant capacity due to the highly DPPH and ABTS radical

scavenging rates. This study may provide a theoretical basis for the screening, extraction and functional activity

%16 &

research of EPS from lactic acid bacteria.
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FFAER B — PG g L BRI o, B — e L
YOI BA R EREI . WA DS KUK, e E Tt
K IRAZ 24 N B2 TR IE R BRI i R 3R SRk
B NRERNMAEYIRGY), HFEZHILRRE | B X
BS R TRHE B FLERTRIAE AL 7 LU i R A R, AEFFIE
IR 2% TRl it O RO B L B A5 i b 4 1 B A AP ).
FrAERRLRR LR Tk AR v A (0 E A A 2R . %
2 . JfiSbZ B (exopolysaccharides, EPS). ¥if & & AR5
BT, Horp EPS i T HOMRR R SRME | oK AR A
JeATTE () R0 A WG VR 1 45 32 5 R o 4 e 7 EPS J2 4
— SR TR TE AR AR o 7 2R 43 WA - 3 B A R Y — 26
VR, WYEILA A B A2 R AN, Al
ViWSE A EZ N E 2 I T EEA N SIP A TR S
FLERIA EPS 1E MU 47 EPS Wi Z 1) —Fh, BATAE
PR, B B G etR A, BA ERIBRIT
RAEE L,

HATFLERTE EPS AR 5 I T 2R A4 145 2 1)
W, FLRRTE EPS (77 i B B A, AN [RIR 2 (0 B A e i i
A1 EPS 22 AR, PRI, G, 43 B IF % mT ik
E KT .77 EPS B2 (1 LR DA 2 S B0 ol A T 2 B vy T

Ms—2 . M TAEGE MR, 20t &R A M
JZ ¥ (polymerase chain reaction, PCR)F A | i il ¢ |

16S tDNA Z543 T4 B H AR T BERERS P sk AT 5t £ 7
RIFN S, HACKIRZERN, Bl 2 0 T aliFh sR
Ty s e AN, X T AR FLBR R Bk, AR
)R BEAIFT I EPS [ SR, AW R 4k
IR . AR, &R TN SEMELRRE EPS (1
PPl WANG PO [ X 6 Rl 3E 2R L 0 2
AR BB — bR FLIR B B Bk XLMI, 75 DL B e b 1 75 5t
RIEAL, 30 °C4&M N R IERTIF] 96 h EPS Y™ it i & il ik
) 25.01 mg/mL. HAJ-MUSTAFA ZEUSUF58 T R [RIBR U6

R REERTE] . pH . BEREHEXT BB 519 1
EPS /s, 2558 & 8, 7€ pH N 5.7 P EBERE 5 49 h
EPS F477 5 i 5 AT 35 5] 256 mg/L, pH . 35535 I i) F v
JEXT EPS jr i g m . 5 HA A L, FLER I EPS
AUHA & B SRR A T O RedeE, A PRI, Bi
HIE ., PURIE. PR E—RIVEDTEE, AR FL
214 EPS YN AR th AR 52 AR, WANG Z5U°1% Bt )
FUFFE 70810 7= EPS HAT ZRohfetitk, nlll &l
HepG-2, BGC-823 Fl HT-29 i 4 i Y345, f—Fh Kok
BT IRE 25 85 XUVK IR = #2224k EPS k4T

RS alifk, &M+ MEP-H H1 MEP-N Fifft EPS X3 HLAY
R BB RIPT ARG s ok 86 S U S IR RIS T vl it v i L
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AT T A AT RETE M ST, &K IS EIAY COFL4 B
WRE ARSI EPS B RAFMHT A LIS . H 88 5
=7 EPS ZLIR B MR, #F58I EPS A 7= 1) fieid 414 I D16k
FRPE A EEME .

AT NTFHE R A ERR AL A3 B Ak ™ EPS HYFLAR
W, 2 16S tDNA WFEXMS R0 FLRR R T TP 42,
e % %E ™ EPS REJTEGR M X" EPS B itk il
R, Bl e ) R B R IR AR, BRI AR EPS
Wl 2R 7 4, TR, TEadAfsE EPS X 1,1-2R3E-2-=7H
FEZRME(1,1-diphenyl-2-picrylhydrazyl, DPPH) [ i BEAl 2,2°-H%
B - (3~ 2 H - I 18 W ok -6- T TR ) — Bk £5 [2,2°-azinobis-
(3-ethylbenzthiazoline-6-sulphonate), ABTS]FH & T H i &
THBR R 152 P LT AU AR T, DU h LR T & R
EPS 7= W Toalb Ak Az 7= T2 R A& = T ke i R 244t
RIS o

1 MR5ERE

1.1 #REIRF
FFEIRBL(ER LN 2~6 mm), 2R HFRvE R R E
BE AFAMW T M T E X AR, MRS
(DeMan-Rogosa-Sharpe medium)i% #4455 575 . MRS
BB TR A R P TG A R); 44 % C (vitamin
C, VO). =L . JOKCEE. FeEbE. ZUM. &, 4
DU REREE | ATBRIRE "8k . nhifl-80. ZBREN. BEIRE
B REREE(Sr e, EZEE T R AT, R
# DEAE-BJEWIEEIE . BiBRME CL-6B BEIE . iBHTAS (I
Syt 8~14 kDa). H#i4gHHIERR . 2R I3 108 10 (L &Sk
ERHEABRA ), 22 [RYSRRH & . DNA $2 UL &
519, DPPH A M EEEERAE M & . BhiAbAE T (total
antioxidant capacity, T-AOC)H: M= £ (R S 2 B T
TR 9 PR ARSI I Ko L3R 1,
F1 RIS EMRK AR

Table 1 Composition of different liquid culture media

o KRS A
FEFRIEATR —
BRI HAE SRS
MRS Wik TR R 20 gL ,
| FUHE 20 /L 10 g/l
md SmTe AT 10 gL,
mM2 FLBE 40 g/L FERETS 5 o/L .
mM3 LB 60 g/ FrigmaE 2 /L.
mM4 THERE 20 g/L i3580 1 mL/L
ZIERAN 5 g/l
mM5 THERE 40 /L el
— £ BERRA—HI 2 g/L,
mM6 HEE 60 ¢/L Bl 0.58 g/L .
mM7 / BilkE 025 g/L;
mM8 HiEE40 gL PH6.2~6.6, FEARITUKI
v (121 °C, 20 min)
mM9 HIEHE 60 g/L

TE: AR

1.2 UFE5E%

COY-8375250 IR 5374 . NanoDrop One f#i 2841y
HtE . QuantStudio 3 %G PCR X (35 EFEBR C I
IRBHBA F]); YP2001 N AW KR 0.1 g, LIRS ERL
AR PR F]); MQD-S3R EIEAR HAE( i 2 5 A
M2 H]); SF-CF-1B i LAE & (Rl = KA A PR A
r)); Axio Vert Al 8] WAEE(RI/R « 2802 Rl R0 H);
Tadvanced 96G #f&# PCR {X(TEEHRE A PR F);
YX-280A% = K B A6 (LW = B R IT 2R A PR A, T™
3000 & FHHREE(H A Hr 8 H); SCIENTZ-10N H2s i34
FIEBLCT B2 AR R FRA FD)

1.3 5 %
1.3.1 JF3E REayEA

FREUFIE/RHE 5.0 g, FHTHE K hye ot 7K
R, RN 5%, RIFE TR R SR E
160 r/min. 30 °CHZM T EE3% 24 h, L5 3 IR EHIE
IRBTAGTEPEMR B o
132 A5 A

131 PAYRHE | mL, FILA 9 mL G /K BEA 7R
HHRAIRS), MBS AR KT REZE 104, 107, 10°3
ANBREE . FEDRASE AR, B 0.1 mL MR Im o
HRAT T MRS [BEREE SR, 37 °CIEIRIRE LR 72~96 h,
Wi e WL R B TE TE AR RRAE, RIS 52 M6 FH AR R 2 v 21 743 18
alifk, HEEMRAAFHE.

1.3.3 / EPS B ih ik

FRAE F R AT D AT 88, F 1.3.2 P A
TRV IEAT G5 95 SR T8 F2 58 AR -, 37 °CIR&ERE
FEMER 48 h, EEOLBEMATRETE, MR & hE
frez o XF 5B DA TE AT 22 QY 0 RBE AL SE 0, Ik
TR EE, [R5 BSR4 B 0wV, IR
BRI E EPS & . Wi iPAaSIAR . s, Bt
Preg iy . HLRRY | HERLAE ) I EPS SRIEH R, W)
Ao 77 EPS ZLIR A PERE, A5 5B I T RRA7 i TR 1A
B,

1.3.4 /* EPS ##k % 16S IDNA 55| 5% 47

Pt TR R T MRS WARIEFRIEE T 37 °Ch K%
3% 48 hJm, FZIEZNTE DNA BEBGRH S B U T4 5+
IRE WA DNA, DL A5l 27F (5-AGAGT
TTGATCCTGGCTCAG-3") #l 1492R (5'-GGTTACCTTGT
TACGACTT-3") %21 DNA 4T PCR ¥4, HARZF4n
T PR 95 °CHIAEM: 5 min; 95 °CZEME 1 min, 55 °CiE
K 1 min, 72 °CHE{# 1.5 min, 30 MEFF; 72 °CHEFESH 10 min.
PCR P 5 ST 1.5% M B igMiBE kLM . PCR ;=4
R VLRTRR YR AT B A |l HEA TN, AR
DNA ¥ 411 3 75 3% [ [ 5 4= W 3 AR 45 B8 P 0 (natioanal
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center for biotechnology information, NCBI)%# % H 1 FH
F T JRrHB He XA v 1938 R 1 Hl(basic local alignment search
tool, BLAST) 47 R UG M7 F %t b, KA Mega 7 44
EE W -a=X e

135 WhAEKBERZEZREMHGHE

(K 2 i

Z B L RPNk, Rk 3% R R R R
MRS & (4 AR 2 h BUREI 22 7 600 nm ) OD WG % 72 h
S0, DAREIRIS AN RS AR AR, XERIRHEIBE) OD WEGAE N
PhAsbR, A i .

Q)R A KR

B HRRAE 3% AR BE A MRS AR 7238, 4331
T 25, 30, 35, 40 I 45 °CH: 5% 24 h, W E HEAE 600 nm
i) OD fH.

G)itiA= K pH &

W R 3% BRI B2 AW R pH 200K 4.0, 4.5,
5.0.5.5.6.0.6.5.7.0.7.5.8.0 i) MRS Wi A 37 5L, 37 °C
Fig% 24 h, W5E RETE 600 nm (1 OD fH.

1.3.6 EPS 8948 BUE S AL

(1) EPS Y425

P H R S ARG IR B B2 13 1.3.3
FRRITHERI 3% T 15 mL MRS AR FRIE bR, RBESER
)5, 0 BEERT 10000 r/min 4 °CE5.0> 10 min B E 3, 3
0.22 um JERES AT, 120 cCUKFTF A5 B—0
REERTF 10000 r/min 4 °CE.L> 10 min BT, 76 LR H
A 80% =& LERBFEA S, RO RTTER DS, B
LIEREEIMA 3 AR TK R, T4 °CHE 12 h
Je B OWTVE R i T 218K b, BT 48 h R R T4, JF
B AR BRI AR RAETE-20 °CUKEE PR A7 H .

(2) EPS Ay & & E

VARG AARIESRE, A ORI 2 EPS Fit .

(3)KEFRIL I i ik

B0 0k R RN E] MRS B FR2E . mM B3Rt
1~9 |, 140 r/min JR %1555 24 h, KWW HETT EPS B4R EL
R iaE

(4) % T s i) ) s 2

HG O 1 R AT BILA 3% R Fh 8] MRS K597
Ferh IRGRESE 24, 36, 48, 60, 72 h, X K BEMIEAT EPS
1R B B e
1.3.7 EPS #9423 & ALK

# 1.3.5(0) 1 EPS U TR e AU A b,
W S B ALUR ST & k. RE, @ R R A
(scanning electron microscope, SEM)&R Gi7EH 25 51F T itk
44, 105 EPS M MMOULLE
1.3.8 EPS ¢4t &AL EBAT T

(1) DPPH A M JEHEBR R 1 E

AYFIFRBUOET EPS . 1.3.6(1)Hh &l EiERETHI4% 0.1 g,

A1 mL$2BO%, $% 18 DPPH R Aik ] 45 2 Bk A T4
MEWEREE . DPPH 3ERRRITHE WA (1):
Do e ~ G )
G S
f(':F' C *H%:Z/%EE Eéﬂﬁﬁ%b"ﬁf}f, C sm%i’%ﬁﬁ&éﬂﬂgw%go
(2) ABTS FHE T B H1 3535 B2 10
Y HFRBUAT EPS. 1.3.6(1)h &R il mid TH 4%
0.1 g, IIA 1| mL $2BURK, # M T-AOC K&t 5205k
HEAFERAENSE WOGRE  ABTS FHES T 1 th 565 bR
TLAF(2):
D= S =W 000, @)
Crospy
A CurZTRE MO, CuweZRFE O
14 HIELIE
LI E S 3 IR, SRR R SAS (version V8)
PEATGEIT 40T, 45 T DA (bR v 22 2R 2 EHIE R
FH SPSS (version 17.0) Duncan’s # & A 22 746 58 $i s 114 22
Sk, ArHTKFE R P<0.05,

2 HFR55H

2.1 57 EPS FLERE B R AYIFIE

I HEIRRLE IS HET TR 3%, 38 2 TR Rl 4% 1 7 =i
e 12 FhERR, WEERE 12 PRI BETETEAR . R
it Bk, H RIS 2 KR, Z5R g 2
fiR. HPgs P1-1. P1-3, Pl-4, P1-5. P1-6. P1-9,
P1-10.P1-12 AR VR R BE, Bt hazlot, &
A A . P1-1, P1-2. P14, P1-7. P1-8. Pl-12
R 2 R ye @y BAYE, P1-3, P1-5. P1-6. P1-9., PI1-10,
P1-11 BE#FE 2L R AP, H P1-1.P1-6.P1-9.P1-10,
P1-12 Wk fefs#t sl . P1-5, P1-6, P1-9, P1-10, P1-12 :if
2 KBEBL 5 mm, H P1-5 M P1-10 fr 2 K I 15 mm,
43312 15.7 mm 1 15.9 mm,

WE R E W — W EE R R Z—, ARWREY
TR B TRVE £ AN AT, ELE VR FRAE S AR W T AR S 4
MM EYIM e, EAM P, PI-1. P1-6. P19, P1-10,
P1-12 WY 2FE . AG@mFLAG ., REENEE . AREE
L, EFLERTE A SRR AR R, AR BB L,
SRR B BRCR, PR A, TR, R RI2E
BN R . THIRERRE . ek ENZ DR
We T FLERR T A AL, A —E R L R EPS
PR EREARE Y O T BE 12 FRERRRAY EPS 7R,
KRB BRI E T 12 ARk EPS ik, b P1-10
Rk EPS FP it i, M 6.52 mg/mL; Ktk P1-10 1ER
17 EPS FLER I MR HEA T )5 2L 58
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2.2 EPS E#k 16S rDNA F5| 5

FAERRHFLRIA M RS R B E 1 R, R3E
XF P1-10 PRI P25 R4 0 Hr iR, H DNA SRR
2 PCRYFINT, SPLIR A ERE(MH143596.1 Pediocuccus
acidilactici strain D15)[ R JEMEEE] 100%, A1 H % E N
FLIR FrBRTA . FLER v BR A2 LR o —Fh, 4t 2 BRO%
J&F R EREIE, ATE R FLE & R B R ) R R, B
W KUK IR SR AR AR . Rl SClkGE, FLRR A
BREA A 0 F BR A R ARG REIR AN B 1 e H 25 4 S L RE AR
Wik Ae, FLAT I A A0 A K g 20,
2.3 EPS RXEERMHMIAh

EPS [y it 5 2R R Z B UIMDE, WARA GRS . pH
&), R AR, 45 ARt iE T i
EPS 5728 nf IR MR BRAY EPS S iAE 20 g/L B LA
EA =77 EPS (¥ 1. bk P1-10 (2R K& i 2(a)fr
N, HAERSE 4 h R ATEEUE R, F6F 18 h 53k
W, FERR s IRT LASFEES] 70 ho AR P1-10 B HE L A
f pH A& 2(b) 1 2(c) 7R, 7 30~40 °CR TR BT N AR
KREIF, HEGEIREA 35 °C; HrE#fid 40 *CRIET 25

PAea=%

HEH

B AR K218 . BRR P1-10 76 pH 5.5~6.5 MRS F A K
SHE, HEoE pH M 6.0, 13X -5 K200 7R I 10 sk
TR 25~35 °C, Hif pH K 5.5~6.4 HIWF5E 45— 8>,
TEJR SRk EPS K EAAIERT, YIRARME P1-10 MG iR
JE 35 °CHIHRE pH 6.0

TR by LR 1 A 4 Bl 2o B 0 R R /D B8 3R )
5, HAFEAE RN EPS P A BRI B SR AL rh
WRIE PSRN X PR A EPS 7B S TN 3(a)s .
I 3()r] A, 528 OV BRGIAR EL, ARSI AL
VEMBRIRI R 2 A 785375, R EEE - AE ) EPS () i &
wHA I, P1-10 BFHRTE mMS, mM6 Higrdtrrr=E
EPS §&%%2, 4339 15.27 mg/mL 1 1536 mg/mL; X FEWTER
A, RERERNZLRE = E T, DAREREA RS RRIE A TR R,
EPS M/ iy X AIAES P1-10 B REME IO F AR
AR, DARENEVE A Bl RE S B s B U IS ) 1] 7 e Ak 1y k.
R, JF Ae PR AL 45 TR IR B R RO 1Y IR = % B2 (adenosine
triphosphate, ATP), MIfifieHEFt gtk EPS A9/ RD0, i FhnA
40 g/L F1 60 g/L FEMEVE FE A HE IR 369, EPS =i A B 3%
AEA6(P>0.05), BIILA T AT MAE K, AHFEER mMSs
B 40 g/L AR B2 1 A IR i 5 37 3 F T IR 225256

F2 FEERNPEKHEE. Rt R2KE, EZREEREIEINL
Table 2 Comparison of color, texture, drawing length, gram staining and curdling ability of strains in kefir grain

' B KA gl K1 BT P KE  FEERREA BEASR M b ZHE % & /(mg/mL)
Pl-1 [,/ H. 5% Qs hiTAlE] + [ fiE 1.32
P1-2 B, /b =N T - A4k i /
P1-3 [, /s ENENE iRl + PR w 1.76
P1-4 B, /N H. 5% R + [ & 0.82
P1-5 2NN H., % FiH e FE 4 = 6.07
P1-6 ., K ENENE Gl + FH fE 3.67
P1-7 s b & R B i /
P1-8 NP KA A5E T IS Pk % /
P1-9 ., K ENENE Gl + FH fE 4.47
P1-10 [,/ A, 5% Gl - FH it 6.52
Pl-11 [, KA A5E TR PR i /
P1-12 NN H. % FitH ++ IS 7k fit 3.37

- ARERIZZ; +. F12Z 0~5 mm; ++. FZZ 6~10 mm; +++. FIZZ R TEET 15 mm; /R 45T AR H .

100
62

61
30

MH143596.1 Pediococcus acidiladici strain D15

P1-10

Methanobacterium alcaliphilum (AB496639)

—— JN039348.1 Pediococcus pentosaceus stain LAB2

OK271917.1 Pediococcu ssp. strain M3-E-100

— MN250807.1 PediocoCCus acidiladici stain TSGB1194

MG591705.1 Pediococcus sp. strain L2

0OP927025.1 Pediococcus acidilactid strain YM-2

54

2 FREH0.02 100

1
Fig.1

OM760751.1 Pediococcus acidiladici strain 46D73

MT975263.1 Pedioco ccus acidiladici strain JY 1R1

TFAEIRABL P P-10B R 0 R G0 & B BEALA

Phylogenetic tree analysis of kefir grains for P-10
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S (] /h REEREEC
© 2571 a
b
2.0 + r g fP
d d
_ L5k
a
S 1o} £ H
g
m h
0.5 m
4.0 45 50 55 6.0 65 7.0 7.5 8.0
KB HRpH
TE: AR/NG FRER B B3 2257 (P<0.05), K13, 5T,
2 P1-10BARAY A T2 () S R IR EZ () FI) B pH. ()X P1- 10 kA= K Y52
Fig.2 Growth curve of P1-10 (a) and the effects of fermentation temperature (b) and initial pH (c) on the growth of P1-10
(@ ()
20 35r
a a
S 15 + 5301
T E
£ b £
[ I
g Cc ¢ C ¢ % 20+
RN SF d H RN 15k
ﬂ f
0 1 1 1 L 1 1
S O 12 24 36 48 60 72 84
®$§§0§§§§§ & R
BT
&3 BEFRBELASHY (a) Ko K TR 1) (b) % FLBR T EPS )™ 5 (19 5]
Fig.3 Effects of medium type (a) and fermentation time (b) on lactobacillus EPS of lactic acid bacteria
SN ] % FLER B EPS 77 i RS2 MR A0 8] 3(b) 7 o & V¥ 2 HFLRI - IR T BOR I pH BT K. BEE 7 IR

BEITIE] A 24, 36, 48, 60, 72 hisk, FLERH EPS /=& /5
J915.27. 19.25. 23.34, 29.09 H125.13 mg/mL, K% KB
IHE] A, FLERTE EPS 7 S B SC e FR AR B #a 3,
FERESR 60 h (I EPS (177 &1k Bl K . AR 2(a)n] 41
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