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Screening of high quality acitic acid bacteria from grains of
Sichuan bran vinegar and its characteristics of producting acid

SHAO Xiang-li,ZHAO Shuang*, LIU Shu-liang”,LI Jian-long ,HU Xin—jie, ZHAO Qin,HE Li,
DENG Wei—qin, HAN Xin—feng

(College of Food Science, Sichuan Agricultural University, Ya’an 625014, China)

Abstract. Five high-yielding acetic acid bacteria(C9-4,C12-4,A30-16,A12-7 and A30-14-2) were screened
from Sichuan bran vinegar grains,they were all identified as Acetobacter pasteurianus by analysis of
morphological, physiological and biochemical characteristics,and 16S rDNA genetic identification. The results
of acid-producing characteristics of the 5 high-yielding strains showed that C9-4,A30-14-2 and A30-16
could adapted to 9% (v/v) ethanol,all of the 5 strains could stand 4% acid concentration. The results of ethanol
addition tests showed that strain C9-4 could transform ethanol to acid continuously most. C9-4,A30-16 and
A30-14-2 could still produce acid at 40°C. Acid producing rates of strains C9-4,A30-16 and A30-14-2 were
higher than that of strains C12-4 and A12-7 under the same condition. The total amount of organic acids
produced by the 5 strains were as follows: A30-16>C12-4>C9-4>A30-14-2>A12-7.
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Table 1~ Acid production of different strains

WSS RE @D ERRT SRR @D
20064 32.40+0.000 A12-7 39.68+0.318
7015 39.00+0.000 Al12-5 35.45+0.276
A30-16 36.42+0.679 A12-9 38.33+0.530
A30-14-2 38.40+0.000 Al12-21 36.38+0.106
Al2-2 35.85+0.000 A27-4-2 36.15+0.636
C9-4 45.14+1.966 Al2-11 35.78+0.318
C30-1 34.10+3.868 Cl12-4 36.51+0.000
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Fig.1 The colony and individual characteristics of strains
T 1: WIRCO—4: 2: WIHRC12-4; 3: WIFRA12-T;
4: HRA30-14-2; 5: FIFRA30-16.
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Fig.2 Agarose gel electrophoresis of 16S rDNA gene PCR
products of strains
¥E: M: Marker; A: BAKCO—4; B: FIFEC12-4; C: THARA12-7;
D: HIFRA30-14-2; E: FIFRA30-16.
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Fig.3 Phylogenetic tree based on 16S rDNA gene sequences
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Table 2 Physiological and biochemical identification results of different strains

YEIH
T B Hoyer—Frateur .oy ser e o N - 75— H . S .
A SEE R S 1 S Sz 06 VAR s RS fa’ AR £h
C9-4 - + + - - - - -
Cl2-4 - + + - - - -
A12-7 - + + - - - -
A30-14-2 - + + - - - - -
A30-16 - + + - - - - -
e+ 7B =7 B
—a—20064  —v—7015 —=—C9-4 —e—Cl2-4 20064 7015 C9-4 —+—Cl12-4
007 —e—A30-14-2 ——A30-16 ——A12-7 807 —+—A30-14-2——A30-16——A12-7
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Fig.4 Adaptability of strains to different alcohol
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Fig.5 The effect of adding ethanol test to strains producting acid
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TO1SAE A X0 B, XF SR v = TR TG 18 et 0 E A 7 ¥ 3 3 N P
LU, W TR, AE28~40°CTL FI N, I ERC 1241 7~

206 50155 %o

TR 5 B (%)
Fel6 14t A R R 3 M
Fig.6  Adaptability of strains to different bottom acid
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Fig.7 Adaptability of strains to different temperature
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K3 AR RO AHUR K R (mg/mL)

Table 3 Content of organic acids in the fermentation broth of different strains (mg/mL)

PR C9-4 A12-7 C12-4 A30-16 A30-14-2

R 0.65+0.001° 0.57+0.011" 0.45+0.004¢ 0.43+0.003¢ 0.4420.011¢
FriEig - - 1.24+0.028° 1.51+0.031° 1.37+0.043"
AT 0.05+0.001° 0.09+0.003¢ 1.1920.017* 0.49+0.031" 0.48+0.006"
WRIR - 0.01+0.003" - 0.40+0.016° 0.40£0.011°
BRER 3.080.042 2.98+0.027 2.92+0.059" 2.79+0.041° 2.63+0.057"

FLiR - - - - -

N 31.92+1.131" 24.98+0.608" 31.59+0.624" 34.30£0.585" 29.85+0.639°

BB 35.71+0.526" 28.63+1.020" 37.40+0.537" 39.93+0.802 35.16+0.759°

s AT AN AN G P REROR 535 75 5 (p<0.05) , Ml IR FRER R TE .38 22 57 (p>0.05) ,“ = "fRERA =,

70 —=—20064 —<—7015 —=—(C9-4 ——CI2-4

1 —>—A30-14-2—*—A30-16——Al12-7

1 (g/L)

i

0 ’ T T T T T T T T ]

SR TRER ] (D)
KI8  BERRIM IR 2k

Fig.8 Acid producing curve of strains

2.3.6  BEERFEAVIRTE DL F3 AN, SER R K
Ryt SAP L BRI AILER , YA HH LI s bR AR C9—4.
AT AR B R R, B AR CO—4 . C12—4 A A HE S 1L
T s PR C12—4 7 V0 A7 12 1) i S =2 v 1 LAt BT kG
FRA30-167" LR IF) &t 4 3 i+ HAR B AR s 7~ 1R 5L
M B K - A30-16>C12-4>C9-4>A30-14-2>
A12-7,
3 #FitHitie

DU )] 2K 5 T 5 e 7 3 281 S v 7 BR TR AR C9—4
C12-4.A30-16.A12-7 F1A30-14 -2 Jy [ [K Bils #F
PR SER BRI BRAT PER B, BRI A30— 16XV 1) i
5yt ok, AT 32 9% (viv) 2, 7E 2N S R T% I,
7RI i e e D 55.5 1g/Ls RN IN LT SR ES 45 AL R TR RR
CO—41 77 1R i Bt 1y (43.60g/1) o JiC R A< J58 32 W P 2
1 & T2 W B AR A 30— 163 IS R 11T 1Tt 52 77 $5¢ 5ttt s [RI Ik
SERE R B REF= SR DL A HLER « 3145 B0 SR I 1R
W JC HE R RRA30-16 F1CO—4 1] 1E Jy 4 K B A0 T T
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