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WA —&E W E RS2, FE i/ M TR T 4
iy LR B T LA S KRR B AR E T 8 1 T SR Ak
IV g [) P i A AR B b AR A7 30 B 1) R SR B
SORM, BAR AL RR T A — o B EE AL TR
RETEFP, AH AN i FH A 1 o R 5B 10000 1)

AR SC LA 8 A B <A I Mg Sk SRR SR
FHVE R 58 MRS 35 9% 3L Aok 1 A9 VG A5 7T MRS Kr
FRHE | DN bV Mg [ IR e | S T R
Ut 38 A VU AR R I 0 LR TR PR, DA™ TR T i B 4R
e PERE Ty T PEAL 5 AR FLER A, o pH (SR |
S B SRR AR AT L AT R T M K B PR RE N
I B P R g A B R A, 8 A T
KB RPN T SRt S %

1 #REFE

1.1 #HR5EH

LI AERE B 2o dh " VG Mg T 8 % A1 b X A
Ui

1.1.2 Ki3R%k MRS KigR %k MRS W ks 57 3k |
Jbnt B A AR W H R B TR 2 MRS R
FRFE FE MRS 85 75 56 10 SE il 10 in 7R gy 5%
0.4 o/L; PY AT 55 S5 2L, JC 1A 7K 900 mL , 74 #fyg it
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100 mL i 450 22 /L. L FR4N 5 o/ .4 AE 10 g/
L. BEEEE S o/L BiIE 15 /L,
1.1.3 37 HBI ZLER i A= 1k %5 22 %% (GB) , 1 1l
B ARAT B A Am AR AR A T R S = B
BHIRAT] 2, 2-B A - (3- & FE— 2K Jf- e M —6— i
R ), bt A Wy Rk A RS w5 e ), R
7GRS 240 1k 2 i T R AT BR A ]
12 FENFES5ES

UV-1200 %480, dbst s A
PR 57 4T 28 7] s AIPHAPPHOT -2 YS2 2% W i %
H A% Nikon 23 7] ; DHP-9162 fi A= 9y 18 i 55 55 44
il —fERE A RA A,
1.3 Hi&
1.3.1 FLRRW & EMr ek BasERE L
PP MG IR B AR AR S SR 37 SCAHE IR IR R 8
T AN AT A

Pl WU AR VR7E R I 48 MRS [ (R B R 4L
X2k, T 37 CHEIR K AR 37 36 h, Pk U Fl 8 6
TR K Y TR T R AT Ak 3 o 22 TG e 0, S i
fik 1255 40 0 A 5 SRR 0 FLIR TR PR o 00 O D Ak 2
AV SR A KU FLRR TR 3 A
MRS R 3 753, 4 CARTR PR
1.3.2 FLREmEE
1.3.2.1 A3 A% AR SCHR[15]FI[16]%F
53 B TR AR AT B U T AR IR I S W IRV L R
=R W AN [ S5 W e O W v, A an Bt B ) A
ARG AITE .,
1.3.2.2  16S tDNA 4> T % W4k iy H
Prf k% 2 LA T A TR R /12 16S
rDNA &4,
1.3.3 5 bk A VR FLAER B AE K i 2 L™ W v el
1.3.3.1 FLEam A Kiegk LUIRE S8 2% 0 3%
o B 5 T Ak 9 B RR 2 A 250 mL MRS A 3% 1,37
Cra &%, B0 2 h il H ODgggn, FH 1R FF 20 28
B2 1 MRS W7 IAE, 200 5 Bk FP A A= K i
2.
1.3.3.2 FLMRW pHEMM & ] PHS-3C %Y pH
TR E .
1.3.3.3  FLR B R & 5 I e
12456-2008"7§ 5&
1.3.4 5 8k A EZLIER v HT A Akt i s

% % GBIT

1.3.4.1 40420 58 % ZLHR B 40 M 2 I (Intact
cell ,1C) SNy il 4% B 5 RIS A6 95 AR5 A 181 R 42
A MRS A% HFHE 15 9% 36 h,4 °C,6 000 r/min 1§
H B0 10 min, BUCEARUIVE , FHBEIR +h 2% v il
(pH 7~7.3) 7 Uk 2~3 8 J5 , Fic i i 2 W (1.0x10°
CFU/mL),

TC YN it 32 UK (Cell-free Extract, CFE)!-PIfg)
il £ - IR T 7 5 R 57 8 A0 B 8, R 75 VKV Tl
PE e BB T JC e #4110 000 r/min K 7E 2
> 20 min, B 15 .
1.3.4.2 TPk DPPH A HZEGREE I MIE =
2 SCHR[20], MR 45 A< 156 A S Re R IS AR & 2, JCS
PR FL R TR 19 56 B 20 M B VR RN TG 20 A 4R BOME 45 2
mL, JIAH B H ) 0.2 mmol/. DPPH %5 ¥ 2 mL
CHWREE T 2= 1.2~1.3), #6230 min, 7F
B 517 nm ARMEWOGIE, RIBAKX (1) HE
DPPH H 3T BR %,

DPPH [ H 335 5 2% (%)= (1- 41742 )% 100

As
(1)
o A ——FE AL, 5 A0 R TS AN i
Y15 DPPH ¥ WIR A B A WO B A ——25 H
41, AR/ I S 2 mL JEK £
VTG A ——XF B4, O 2 mL DPPH %
W5 2 mL /K SR ROGE
1.3.43 WKk ABTS A HAEEBRFEWINE =%
SCHR[21], MR A0 R i R MRS B, e 3
Y0 W/ JC AN S $E E Y 0.2 mL 5 ABTS TAEW 4
mL S RE, EEREEFZATEE 30 min, 7£
WA 734 nm BMEWOEE, BIEAKX (2) HE
ABTS H HIHEIEBR A,

ABTS m%%%:%(%):(l—%)xloo (2)

KA, A, BRI RS ABTS
TAEWR G W WOG R ;A ——FESh 2, 58 % 40 i
T/TCA AR B 5 ABTS TAERIR A& WG
1.3.4.4 BRI IR0 HR S SCRk[22] 91
TABC TR 5 A 58 R A AR R/ T A0 AR IO A G
PRI 2.5 mL BTt 70 80h 1% K [Fe(CN)gl,
2.5 mL 0.2 mol/L #§ 2 $h 2% v (pH 6.6) , 4k % 1
515 50 C/K ¥ 20 min, 4 CYK/KAH 5 min, &)
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Ja A M A 2.5 mL 10%TCA ¥ # ,3 500 r/min & W,

L 10 min, BCE 5 2.5 mL, 2 WA ZE 1K 2.5
mL,0.1%FeCly % 0.5 mL, % JR % % 10 min J5
JE WA (ODoonn) o WOGIEAR RIS BE T, WOGAH
T A D A

1.3.5 i 30 2L R TR A 1 G g ol e v S WP S AL
PRI RE

1.3.5.1  PUMgSR il 285 S ke e Pk S fif g A 2
YET, R HVEME SRR 11 4TI, R
25 PP RIS Y R BB, NaHCO, 4 P4 1
J pH (I & 4.50~5.00 [, FREHEE: 74 A 2% 1
BEEE PR Y 2 12°Brix, AR WAV, 5 79 g 3 &
W 3~5 min K K, & H G 53 5 LA 5% 1) 4 Fh
(AR BOHE R ZLIR 1A, DA A2 i) 78 # 28 h
25 PN A L fE 37 CCE LB FR 40 §0 E K B 96 h, B
24 h BURE 1 OIFmE

1.3.5.2 & e vH Mg I 6 & 0 E R AR
ARy L P00 5 DA BT TR Sk b oA it 1 A
HEMZ (y = 0.6289x +0.0192,R*=0.9979), % 1
ml PHAG I R B D B 2 B i DO B T Rg, R
574 mg/L,

1.3.5.3  REEPUHE DPPH [ b 2535 1R g 1 19

1.3.5.4 KEEVEHFIE ABTS B 3L 355 R a0 &
B 1.3.4.2 TAE IO B R TR RIS, S
F1 2 FH 25 18K FEE SR A

2 ZBRE55H
21 ABEVFERSSE4L

i IR B 58 MRS [ AR R 77 X s R
() LR PR HEA TR 7 Pk IO o BT 8 R 1 T i 22 UK
R L 2lifl, | 28 =2 QL (8 ot 48 Ak A U 50, 8 bk
PR A o 2 TR B ok A S B 1, 0 25 0 o S FL
FRTR o HF3X 8 Mk 7L IR B H2 A VU Mg T [ A 1 97 5
37 CHEIRIEE 24 h, Hrh 3 BRE KBRS R
(E2.C2.D2 M2 PI)AK R,
22 IMELAE 4AUVLETELER

5 HRFLIR W 1Y ER AR B A Akl RO &k
P gn 25 R W3R 1.3 2, R 1 AIJ,5 MRIE
AL SRR | P R A | A S ]
WIS | £ Tk F R FP s 38 SR Pk B2 R R
RS bRE Y Re R LM AR 4E bR
W KW RERE AR M A0 LR AR IR K AL S
Yo Br E2 4b, YRER I H EEmE

FE R 1340 AR AL RO B O JE B P A L
x1 SHARIBREMNERE SUEEER
Table 1 Physiological and biochemical identification results of 5 self—sourced lactic acid bacteria
B FEZREE T Ak A8 I &AL JE B A v3] R X B L BRIk AR
E2 + - - - - -
C2 + - - - - -
D2 + - - - - -
M2 + - - - - -
P1 + - - - - -
TE 7R PR SN, = 27 Bk S i,
x2 SHBRIBMEMNKEABARBRER
Table 2 Carbon source fermentation test results of 5 self-sourced lactic acid bacteria
[ et M R FHE HER KAy H Wb ZLEE JE A A5 4 ¥z FLAE
E2 + + + - + - + + + +
Cc2 + + + + + - + + + +
D2 + + + + + - + + + +
M2 + + + + + - + + + +
P1 + + + + + - + + + +

TE 73RN PR S, =" e 7s B S B,
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2.3 HE#kHI 16S rDNA ¥ E4 R

B 5 MR HEAT 16S rDNA I, 40 Fe 2% AR
55 NCBI %4l #E 47 BLAST [A] P51 Fe b, 5 78 bk
T 5 [R) U5 v T 99% 1) JL Rk B AR 2617 BLAST 43
M MR LK E R, WL 1, a0 g R,
E E2 M Bp PR H 5 BRI (Leuconostoc mesen-
teroides),C2 D2 M2 Pl Jy B& i Bk B (Enterococ-
cus Faecium) .
24 S5HBRIABRBEMEKMER=ERMER
24.1 fE MRS Wz 5tk B IRFLER
W E MRS Wz A K & an & 2 e o bR Bk
W C2.D2 M2 P1 A=K SR AE L, TE W] i s
99 0B A A P PR AR K AR 25~38 h B
Wit AfaE ], Horh R B ER B P1 7R RS E 1 K
T HE 3 RGBT M I PR B2 A
2~3 h i 3 DL AR K R EE S h JE T iE A
SRR, WEKHERDE S THE 4 G ER
WL 15 h B AR E T, R EE 30 h AT PR R 1Y)
AR H S THE 4 BRIRIGERT
242 1E MRS Rzt - mvEae KB T
pH E R R 5 2 T AR G i s e TR R 1 7 TR
fig, Forh pH T R 3 oz i B ok Xof 2 I 5 5 ) )
FHAR DU e e ¢ 55, pHL [i) 22 52 I TR R 19 T 7 14
WE 3 FIE 4 frs, & BERORT ™ IR 1 28 1 2
AHALL .5 BR B B & BERAE 0~20 h Y AL T X 5 K
W1, pH [EZ TR, SR & BB W 1T, 20 h 54k
FREH , pH Bl T, B & LT iR E R
Gz, AHE 4 BRBR G ER T, I BT 2 BR T E2 7E MRS
TR h A B ) P TR 1 R 40 h A2 AR R VI
pH A & 429, MR & T2 13.15 ¢/L, Ui B |
FH 5 BE W] B PR TR B2 4280 A e, P01 5 PR R
b FR &R pH A 2 BARK
25 FLEAEAIMENEE

WE S Fis,5 REALR AR 1IC 415 CFE 413
HA—EMW DPPH H M ATERAE ST . 4 BRIR I BK
Y IC 411 DPPH H H BE35 B A8 T & a1
B4 R Jo R A AR T RS R R TR B2 19 1C 4
F1 CFE 401 DPPH H H JE 3 B R 3 & T R
BRTA (P<0.05), VLA RSB B2 2Rk 1H B2 A3 B4r i
DPPH [ ML BR R EE ST . 5 BRFLIR A1) 1C 411
DPPH 35 B3 ¥ F CFE 41, Uik DPPH H

PRIGERE PSB KM095647.1 5
BRIGERE HB 200 JX556411.13
JRIGERE LMEM3 MK418578.1
RIHERE LMEm 40 MK418593.1
RIHERE AT15 KP137385.1

Pl

M2

PRIERE IDCC 2103 EU003447.1
D1

—:R}mﬁﬁ Arla-17 JX275808.1
64 RIGERE E6 KC415615.1

WRIGERE OKA-4 JX275820.1

FLIHERE HBUASS54190 MH701979.1
RIHERE GMB24 MT023667.1
c2

RIAERE GG2 KX426269.1
—a)':ﬁﬂtﬁﬁ NCIM2610 KX018439.1
——————ARUIEIKE UFLA WFC47 KY660379.1
TR B Bk CINU 0705 MT348592.1e

E2
R 5 KB JE AR DRC1506 NR 157602.1
TR B Bk AP BD3749 KU207096.1
JiRE A Bk B WAk CCMMB1121 KF879167.1

B 1 ETF16S (DNAFFI 5 I BEMNREXBER
Fig.1 Phylogenetic tree of 5 kinds of lactic acid

99

62

bacteria based on 16S rDNA sequence

20t

1.5r

1.0r

—=—E2
——C2
—+—D2

05F

W
Optical density/ODgun

—y—M2
—*—P1

0.0 . : . . )
0 10 20 30 40 50
s i)
Time/h

2 5#MIBELE MRS BiZHhmEKHE
Fig.2 Growth curve of 5 kinds of lactic acid bacteria
in MRS broth
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Fig.3 The changes of pH value of 5 kinds of
lactic acid bacteria in MRS broth
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Screening and Identification of Lactic Acid Bacteria Fermenting Prunes
and Studies on Their Antioxidant Properties

Dai Zhiwei, Kong Lingming’, Liu Wei, Zhang Yue, Yang Gang, Yilixiati-AIRETI
(College of Food Science and Pharmacy, Xinjiang Agricultural University, Urumgi 830000)

Abstract In this paper, the traditional method of streaking was used to separate and purify the lactic acid bacteria in
the prune puree. Through bromocresol purple MRS solid medium and prune juice solid culture, five lactic acid bacteria
with better acid —producing performance and suitable for prune fermentation were preliminarily screened out. Through
physiological and biochemical identification and 16S rDNA molecular biology identification, it was finally determined that
4 strains were Enterococcus faecium and 1 strain was Leuconostoc mesenteroides. The growth performance and acid pro-
duction performance of 5 strains of lactic acid bacteria in MRS broth and the anti—oxidation performance of the strains
themselves were determined. Leuconostoc mesenteroides E2 grows rapidly in MRS broth and had good acid-producing
performance. Intact lactic acid bacteria cell suspensions of Leuconostoc mesenteros E2 and Enterococcus faecium C2 had
good antioxidant capacity. The total phenol content, DPPH free radical scavenging rate, and ABTS free radical scaveng-
ing rate were used to compare the fermentation performance of 5 strains of lactic acid bacteria in prune juice. Leuconos-
toc mesenteroides E2 was more suitable for the fermentation of prune juice, and followed by Enterococcus faecium C2.

Keywords lactic acid bacteria; prune fermentation; screening and identification; antioxidant



