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Abstract; In this manuscrpt, a novel step—start protocol of fermentation process was developed to
inhibit the bacteria aged and to short the fermentation starting— up time. By compared with the
oxygen transfer efficiency in the clear solution and unfiltered solution, it was found that the
mash-solid of unfiltered solution exhibit a negative effect on the oxygen transfer efficiency. By
combinatorial of multi-stage fermentation process and semi-continuous fermentation, a serial of
results were achieved :the acetic acid productivity increased from 0. 12 g/dL + h to 0. 19 g/dL -
h; The fermentation time reduced 4 hours; The final acidity of high-acidity vinegar semi-
continuous fermentation was more than 9 g/dL, the productivity reached at 0. 18 g/dL « h,
higher 20% than that of the similar studies.
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Fig, 1 Scheme of the vinegar fermentation
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Fig, 4-1 Fermentation process of the filtered mash
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Fig. 4-2 Fermentation process of unfiltered mash
BN EC R 4-1 F14-2 AT HITE B BE 3 MK
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Tab, 1 Analysis of fermentation data
RERR/(g/dL) St A4
SES g mE wEn ) B
FRRWEE RERE g/dL
#H1 4,02 8. 26 13 0.185
52 4,2 6.6 12 0.2
3 3.96 6.3 12 0,195
HE) 4. 14 6.48 16 0. 146
g2 3.66 5. 76 17 0.123
&3 4,26 6. 48 17 0.13
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Fig. 5 Fermentation of high acidity vinegar
d B 5 ATRE o % 5 B AN R KR 4R
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BEETITH., KR 3 MR KBS IEH 58
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Tab.2 Volume of fermentation experiments in different par-

tition

BARGRE) 1 SEH P34 7= 98 AR 5 R K
KRR, (B RHEMAE 3 KERPHETHET
36. 8%, KEERTEZER T 4 he XEFGE SER
REBRABIREEENMARASENER L
B HAERYAE - W, BRGR) 1 SERi
[ B A T 3 B R R BV BRI
2.3 BRERMRLE

ABRTHREEERRARIRD I EE
FHHER EESRERMHEKRE R, EE
HRERRE BN R, HRRX LERIEEA
B2V e [ T 0 3 M B U o R M7 T TR
LR BREBETL.

HEXEPERIAWEBEHER — € &8
B, R R R R B LR PR AN IR R

ey BERR/ (g/dL) it f&gff/
Wt W R wEh o) B
FRIKE TR g/dL.
33 6. 02 8. 96 21 0.14
30 6. 42 9.05 15 0.175
25 6. 8 9.12 18 0.129

H# 2 BB EARIEL A 3000 i BE B -3 4
FERR BEKF 0. 175 g/dL « h, #8XF F 33 % F1 25 %3
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REFN TR E TERE TR — AT 8], BT LA 4 =0k
FEARRT 30705 ENAFRBT 8 A1K s 7 BRI R 25 %%
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REE R HAHE S BERAS R s ASRRABAR RREBARR AR KH
T B R e g gy AR R B AT R AR,
o LR B ST B PR A Tl A7

A LW RACK IR ShRf 18]y 48 h, Wb T A4

& Z Lk (References) :
[1]#RE.F W RE|BETEANG L RS ZBEE]. FEEKS,2005,7(1):3—6.

ZHAOQ Liang-qi, LI li. The history, present status, development trend of the production technology of Chinese vinegar
[J]. China Condiment,2005,7(1):3—6. (in Chinese)
(2] %%%k RETIASEHSEBSRELT] PEFEKM,2001,2(1):3—6.
CAI Mei-zhu, Review and prospect of vinegar industry’s scientific and technology[J]. China Condiment, 2001,2(1):3—
6. (in Chinese)
(3] E&F. MBAFBABEHRELZ AR EEWHEL] FEREKS, 1997 , 8) .7—1L
GONG Ming-yu. Study on the question of submerged fermentation process of vinegar[ J]. China Condiment, 1997, (8).7
—11. (in Chinese) |
(4] #aksh. REBERENTL R NIRRT R] FERARE, 2002, (7):24-25.
XIE Xin-wei. Screening and fermentation experiment of high acetic acid producing bacteria J]. China Condiment, 2002,
(7):24—25. (in Chinese)
(5] E #,8 F.80%. BREKRERMMARTSRI]. LHEKBIRH,2004,21(5).5—8.
WANG Lin, HU Ping, YANG Li-ping. The application and market prospect of high concentration vinegar [J]. Jiangsu
Condiment and Subsidiary Food, 2004,21(5):5—8. (in Chinese)
[6]% %, EXR A B AREBERNEFFERARIRI] &&5%H5,2007,9(12):57—59.
XU Ling, WANG Wen-feng, ZHOU Guang-tian. Production and present situation of highly sour fermented vinegar[J].
Food and Drug, 2007,9(12):57—59. (in Chinese)
(7] RS BEKY. 30M IRMERLE KR BER S TSR KRS R BEM N AR L)), o E k&, 2001,10(10):30—32.
CHEN Wei-qing, CHENG Chang-ping. Applied research on 30M® standard submerged fermentation tank of rice vinegar
production [J]. China Condiment,2001,10(10);30—32. (in Chinese)
(8] M. BMAERERBEHMH T ZMRE]. HEBRE,2005(10):8—11,
DAI Ming-hui. Research on the new technique of vinegar production by submerged fermentation[J]. China Brewing,
2005, (10) :8—11. (in Chinese)
(9] ESMERFMRNREE. RERKSAEARIMI, L - BT AR, 1992,
(10] #R¥& M, I SCUT, LR . BREEN BB AYTEHRD] AR 5EYHEARER, 2005, 24.76—80.
XU Qing-ping , TAO Wen-yi, AO Zong-hua. Bioactivity of ethanol supernate of vinegar(]]. Journal of Food Science and
Biotechnology, 2005, 24 76—80. (in Chinese)

(FriE% 4% 4 %)



