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CICC 10774

BE BYY AR KE ¥ gL RE BN
(P E S LR DB B L E Y A AR G JhsT 100015)

[B4] s 287 4@ CICC 10774 #AT S Ay RFUE, 3t A RFEFRH =9
AR . (k) @it 16S rRNA R RH 57| A %L H F o0, 56 A4 AeAa L 32 4 fuaF M A
TR EFHAL, B AR ENE ARAE R REBE foRE pHAE, #HE L RAERE
Fbeth. KA HPLC M Z ARt = 4. [4R] A5 oA E R CICC 10774 A &R
FUAT# (Lactobacillus acetotolerans), 2 K E & Z Ak, RHRALK, LHVREEH, %
FIRF B, RAE. HEE. N-CBH HER. BRF. Lot X, KPHF. 4. HEEf
KB ZHeAE AR RRM K. A RKEFHAREY, CICC 10774 69xiEA KIBEH 37°C, &
iE pHAEA 5.0, Kift = L2 AHBEBRAIER, ARG E. (48] 35 RL8 T £
T ERFLATH CICC 10774 A RARMHAFAERAT T AR, A RBEA F oA i 42 695k M isHl 42 4%
2k,
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Identification and characterization of strain CICC 10774 causing
vinegar spoilage

ZHAI Lei CHENG Xiao-Xiao SU Jiao-Jiao ZHANG Lu LIUYang CAO Yan-Hua
YAO Su CHENG Chi~

(China Center of Industrial Culture Collection, China National Research Institute of Food and Fermentation Industries,
Beijing 100015, China)

Abstract: [Objective] Strain CICC 10774 causing vinegar spoilage was identified by polyphasic
taxonomy and its growth and metabolism properties were studied. [Methods] Strain CICC 10774 was
identified by 16S rRNA gene sequences phylogenetic analysis combined with morphology and
physiological and biochemical characteristics. The optimal temperature and pH value for growth were
measured using spectrophotometric method and the metabolic products were analyzed by HPLC.
[Results] Polyphasic taxonomy analyses revealed that strain CICC 10774 was identified as
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Lactobacillus acetotolerans. The strain was Gram-positive, facultative aerobic, positive for gelatinase
activities and could use mannose, N-acetylglucosamine, arbutin, esculin, salicin, cellobiose, trehalose
and gentiobiose as sole carbon sources for growth. The optimal growth was observed at 37 °C and pH
5.0, and major metabolic products were acetic acid and lactic acid, indicating that strain CICC 10774
was a typical acidophilic bacterium. [Conclusion] The growth and metabolism properties of
Lactobacillus acetotolerans CICC 10774 causing vinegar spoilage were studied to provide a theoretical
basis for the vinegar production enterprises to control microbial pollution.

Keywords: Vinegar, Lactobacillus acetotolerans, Polyphasic taxonomy identification, Growth

metabolism
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10774 MIEARCIEAL . FPERRER I . HoS AER. IR
EHH . WERRERIAE . VP IR MR RG0S5 7
AR TS o KT TR AL I AR R 31 S e
H, 37 °C JRASEFE 3d 5, ARFEULEH 5 X a0 25 51
PEFTHNEE . IR DR SRS IR E A T DR R D S A K AR
(R A o
1.3.3 CICC 10774 R
PEVF ARG AR K aE IR A pH . SRS DL AR
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A K R aE I EE AN pH R : TPk CICC 10774 42
FiE] MRS WA= 5L, IRERESR 3 d JEfEhifh

W, I 1% IR BT RE R MRS IR SR 3, 4
SET 20, 25, 37, 40 Fll 45 °C B340 IR A8 37
7.d, BERIER IR AYAE 600 nm R AYOLE . [
IR BRI I 1% R 2B i (AR pH () MRS
WK 3 35 Jevh (pH 3.0-7.0), 45 R 5 5% 35 Wi A
600 nm T HIIEIE

PFaE PRI : iRk CICC 10774 4505 pH 5.0
MRS WK R, 8555 3 d Je AT iivE T T4k, 4
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1120 s, XHACHLE AR ST TSR

R trikse . Witk CICC 10774 ™
P e OB T A (S HE LC-20A) A Tl E . £
1%+~ GRACE Prevail Acid (250 mmx4.6 mm,
5 um); iS4 10 mmol/L KH,PO, (pH 2.3) Fl H i
(95:5); Wi A 0.6 mL/min; KRS A £ AME %% ,
KM K 210 nm, #EiR 30 °C.

2 HREHMH
2.1

Pk CICC 10774 J:[H4] DNA $EEEE T LA
1A, BUISHEERC AN B 7R, $2H DNA JBX7E 23 kb
B A — 2kt , DABIERIUM LR 4] DNA Sedt
B, FIFAS14Y 27F F1 1492R §1#8455 16S rRNA
FEPR R B — 2%, R/IMEE 1500 bp 2245 (141 1B),
LR 16S rRNA JE[H 43 i 3 .

A bp 1 2 By 1 2 3 4

1 CICC 10774
PCR (B)
Figure 1 Electrophoresis of strain CICC 10774 genomic
DNA (A) and 16S rRNA gene PCR products (B)
Note: A: 1: AM/Hind Il marker; 2: Genomic DNA. B: 1: DL2000
marker; 2—4: PCR products.

DNA (A) 16S rRNA
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SRR EAPIRECE AR, K/A(0.5-0.6) pmx
(1.0-2.0) pm, FAS, BOECE BUEEHES, 2t IRy
AN, REiiE A LK 3.

API 50 CHL %3¢ RGu45 R, pkAED A
WA AOBE . R . N-CBEs e . AR

64

0.02

R KA. SR 4E T . YRR R I
SRR, TR AR RUR A, R R A
MR (R 1)o ARSI R, Wtk
CICC 10774 etk IRAAAS, BRK AR R BAYE, #ri5
FREh I . HoS ZERL . JREFIA . MR . VP
RIG AT MR 3R56 R B (% 2).
2.3 CICC 10774

WPk CICC 10774 A RKAptEMISE R, Higid
HERIREN 37 °C, JRESE SR 7 d J5 ODgoo i5 % 2.0,
40 °C 1537 7 d J5 ODeo AEIAF 1.5, #RTMTE 20 °C
HAK 7 d J5 ODgog HAERF] 0.5, 1A 37 °C H57219
25%, 45 °C #5:37ILTRA AR (B 4A), UiHTEE
SEM R AT AE Kok A I, XS EEEEE™
AT HEE s e —3 . EERREA )
iR R, REfEIAE 37 °C, $LE 40 °C, JETif
MR AT e AR K TR, R A K B it
THFZM; MAZEERAT iR T
20 °C, TEARFRRSE 30kl 1 i FRFLAF R i A 4K o

PPk CICC 10774 A= K553l pH o4 5.0, #5537 7d

Lactobacillus gallinarum ATCC 33199 (AJ417737)
Lactobacillus helveticus DSM 20075" (ACLM01000202)
Lactobacillus crispatus DSM 205847 (Y17362)
Lactobacillus amylovorus DSM 205317 (AY944408)
99L | actobacillus kitasatonis JCM 10397 (BALU01000027)
Lactobacillus hamsteri JCM 6256 (BALY01000063)
Lactobacillus gigeriorum 202" (FR681899)
Lactobacillus intestinalis DSM 6629" (AJ306299)
CICC 10774
100 Lactobacillus acetotolerans JCM 3825 (AB303841)
Lactobacillus fornicalis TV1018" (Y18654)
Escherichia coli KCTC 2441" (EU014689)

2 CICC 10774 16S rRNA
Figure 2 Phylogenetic tree of strain CICC 10774 and other reference species based on 16S rRNA gene sequence
T B & EW SRR Bootstrap [T 5003t ; T M EikE.
Note: Bootstrap values (>50%) are shown at each branch points. ": The type strain.
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3 CICC 10774

Figure 3 Scanning electron microscope of strain CICC
10774

Ji& ODgoo 5% 2.0, pH 6.0 551 F553% 7 d J5 ODggo
iKE] 1.5, SR Y pH FHE#] 7.0 sEFEE] 4.0, B
2 7d J5 LA A K (F 4B). XA T 6°/5 %
A BB, T 3°EEAE AR TR . 6°BATR
PR R ANIE A TR FLAF I CICC 10774 A K, 1fif 3°
BSR4 IS, ZAT R AT AR KTl . W) S o
BTN ERFLAT IR AY 2 MRS K555 (pH 6.8), 1%
BAKZE, EHTFE 5-7 d, RAWAW. B
AR LT AR K pH #hZk, FRATRA pH 5.0 )
MRS B5FR ATt FLAF IR kI, 2-3 d SEAEAE
At RS RN RV, 4 T353R, ART
TE T BPGERINE S A TSR, o T —55

1 CICC 10774
Table 1 Carbon source utilization characteristics of strain CICC 10774
R kK TR kR N T K
Carbon source Growth Carbon source Growth | Carbonsource  Growth :  Carbon source Growth
i Ry i D-FTRiARE L L-BATH7 AP R B
Glycerol  Erythritol : D-Arabinose : L-Arabinose
D-Hibk DA LA HOpR _
D-Ribose i D-Xylose i L-Xylose i Adonitol
B~ 3-D- AHIFH _ iD-kAlE Dbk . D-HUfk .
B-Methyl-D-xyloside ' D-Galactose ' D-Glucose ' D-Fructose
D-H &4 REEIES LRl L LP _
D-Mannose i L-Sorbose + L-Rhamnose i Dulcitol
o- A 3E-D- H BT _ iD-fhaEmE i D-liAE L N
a-Methyl-D-mannoside 1 D-Mannitol » D-Sorbitol » Inositol
- FFL - D BB _IN-ZmAR . EECH e -
a-Methyl-D-glucoside + N- Acetylglucosamine : Amygdalin + Arbutin
Lot . ikt ., DR . D-EHE .
Esculin ferric citrate Salicin D-Cellobiose D-Maltose
D-FLHE . IDE o RENE v i D-MESEEE .
D-Lactose ' D-Melibiose ' Sucrose ' D-Trehalose
4tk Db iD-Mk e _
Inulin 1 D-Melezitose 1 D-Raffinose i Starch
B oo KR _iD-hfeHE | D N
Glycogen ' Xylitol ' D-Turanose ' D- Gentiobiose
D-KJ i D-ESARME DA V- B
D-Lyxose » D-Tagatose : D-Fucose ' L-Fucose
D-BifirffimE RGN KR | 2- ML AT B
D-Arabinitol - 1 L-Arabinitol - 1 Potassium - 1 Potassium -
; ' Gluconate 1 2-ketogluconate
5 BT A TR A
Potassium -

5-ketogluconate

Note: +: Positive; +": Weak; —: Negative.
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yA CICC 10774

Table 2 Physiological and biochemical characteristics of
strain CICC 10774

AR 4k

Characteristics Results

MR X5

MR test
HARER A 5
Nitrate reduction

FREFMA
Urea hydrolysis

VP 55

VP test

i)l gl

Gelatin liquefication

HoS 774
H_S production

PRSI A

Citrate utilization

Note: +: Positive; —: Negative.
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()
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Figure 4 Growth properties experiments of strain CICC 10774

Note: A: Growth temperature; B: Growth pH.
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Figure 5 Thermostability experiments of strain CICC
10774

3
Table 3 Characteristics comparisons of different vinegar
samples
1 IEFESEE  TBARE EHEESRE
FEAIE
Characteristics Nprmal Pc_)lluted Inqculated
vinegar vinegar vinegar
i YN FReT (EANEN
Color
R T Ji& Sk JEE Rk
Odor
AL ) &2 Lo b
Soluble solid
pH 3.09 3.19 3.22
4 CICC 10774
Table 4 Metabolic products analysis of strain CICC
10774
oH BN PR
Lactic acid (g/L) Acetic acid (g/L)
4.0 0.533 3.452
5.0 0.710 5.818
6.0 1.100 6.412
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3 it
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PR AR YR A A, A BRI R
A AT Y B IR B T A
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