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Isolation,

identification and enzyme production characteristics of culturable

bacteria in the air of high-temperature Daqu fermentation room
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Abstract; Taking the cultivable bacteria in the air of high-temper-
ature Daqu fermentation room as the research objects to study the
characteristics of separation, identification and enzyme
production. The cultivable bacteria were used to take liquid state
fermentation in sorghum mash, and the metabolites were
analyzed by gas chromatography-mass spectrometry. Results: 8
strains were isolated from the air in the high-temperature Daqu
and they were: Bacillus amyloliquefaciens .

Bacillus

fermentation room,

Bacillus  subtilis, cereus s Pedobacter suwonensis .,
Sphingomonas sanguinis, Massilia sp., Del ftia sp. and Sphin-
gobacterium sp.. After the enzyme production tests, three domi-
nant functional bacteria, Bacillus subtilis » Bacillus amylolique-
which all had the capacity of de-
composition for cellulose , starch and proteins. The growth curve
of 3 strains showed that liquid culture reached logarithmic growth
phase for 4 h. After 48 hours of fermentation in the sorghum
mash medium, the dominant metabolite was mainly 3-hydroxy-2-
butanone, and the content of tetramethylpyrazine was also high,
and it metabolizes to produce a small amount of higher alcohols,
phenols, esters and other aromatic substances. It hopes to
provide a theoretical basis for studying the correlation between
Daqu bacteria and air bacteria.

Keywords: high temperature Daqu; the air of Daqu fermentation
room; separation and identification; enzyme production charac-

teristics
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o BU5 pL PCR =4 F 1% Byt g Ml 5 e 1= ol vk, T B
5 uL. DL2000TM DNA Marker f %t 8. 160 V F H 3k
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Figure 1

The pictures of bacterial colony isolated from the air of Daqu fermentation room
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Table 1 Morphological characteristics of bacterial colony in the air of Daqu fermentation room
%5 B2
S-1 HTE AR KRN 2~3 mm, IR B 6, T IE 0 S8 55, IE RO B 6 — R BB U IR . R ) BRI
S-3 PR EARKNA 2~3 mm, % R W0HEEAE W5 06 7R RS I5 3k o 8 T8 R 4. & T PRI
S5 R ERKNAE 1~2 mm, K6 & K T BE . %855, 5 T PR
S-7 BRI EARKNA 1~2 mm, [ AER A T, T8 JEE T K 12 BOR Y TE 8 4. 5 PEEL
S8 R EARKNA 2~3 mm, LA 6 T, R W R R 5 P
S-11 BT EARKNE 2~3 mm, B % 5 5T 50 B TE B 400 A5 A7 R 19 1 6T % . 2 BRI
S-12 HRTE EARKNE 2~3 mm, B % 5L LL0 B VR R TR . 2 BRI
S-13 PR HARKNA 2~3 mm, K A B8 VR OB G E R BOGIRE AR S TR

A 2 ﬁﬁ%’i’u

‘?émﬂi,—_fn#\@éﬂﬁg

Figure 2 The bacterial Gram staining microscopy chart from the air of Daqu fermentation room (100X )
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Figure 3

Electrophoresis of PCR amplification

products of strains
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S-7
87 S-4
98 || Bacillus amyloliquefaciens (KU161297)
Bacillus subtilis (FJ613581)
98| 72'S-3
Bacillus cereus (F1493043)
S-6
38 83|S-11
S-10
92, Massilia sp. (JQ660175)
S-5

Delftia sp. (CP018101)
98 4{5-2
1001513

Sphingomonas sanguinis (JQ660132)

99'S-1
97,Pedobacter suwonensis (AB682400)
S-12
99 Sphingobacterium sp. (KX658650)
0.05 4{ S-9

B4 HRXGMAEZTAT@E 16S tDNA R%EL A H
Figure 4  Phylogenetic tree of bacterial 16S rDNA se-
quence and other relative species from the air

of Daqu fermentation room
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fif £ FERE Iy - FL 45 R DL 5

P LS AR R R il D A SR A B 8 b Al
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TV LEEHEE T .8 R TR 32 Pk RE XK 25 B ST it 57 A
152w T H AL R (P<<0.05) , HHE MM BRI A — &1
fiif 3% R
2.3.2 ﬁ%%ﬁ 43 B BAL S 1 AN B 3 S 0 R B A 2
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A6,
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K A% BE 1 R RR A S-3 (i B8 2 A 1)) L S-7 (e U 3 27 7
FEBD S 11O RE 2R AT 0D s HLAT 27 4 2 4 f i ) FE 1y
m%%ﬁ%i%ﬁSmemaw%aﬂﬁm%m%
JIHY T Bk g S-13(Del ftia sp.) . 3% S6 T 4k A Fr #E — 25 0F

S-5 S

HRES . RRAHHEESHTEFEENS BLEERTBEN

0.18 [ ™ pH4.0

o16f CATHLEE
0.141
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0.02+
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()I)ﬁ{ll nm

Bacterial strain

TR A e m 22 5 B 3 (P<<0.05)
A5 ZEaXxbwwEZAT@R TR
Figure 5

The bacteria tolerance research in the air of

high temperature Daqu fermentation room
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ST W AR R R 2,77, R W ST B X AR A K % g
77 5.3 18 T H A 48 1 (P<C0.05) .
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Enzyme-producing colony diagram

Figure 6
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Figure 7 The bacteria enzyme production features
research in the air of high temperature Daqu

fermentation room
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Figure 8 S-3. S-7, S-11 Growth curve
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Table 2 Analysis of fermentation products of
dominant strains pg/mL
&R S-3 S-7 S-11
LR LT 4.000 0 4.000 0 4.000 0
2-F Sk g 0.236 9  0.112 9 0.303 2
3-FRHe-2-T I 2.3790  1.472 0 4.341 0
LR - — 0.244 8
2.3,5,6- 4 H SL ik mg 0.2555  0.104 3 0.194 6
Ay - — 0.108 2
2- T A= K R - - 0.055 3
2,3- T — 1.305 0 0.064 2
1-F W — - 0.088 8
Bl 0.444 4 0.208 7 0.612 2
O R - — 0.073 8
I L2 1 0.309 7  0.115 3 0.448 4
LW 0.099 9  0.086 3 0.157 0
EC R — 0.064 5 —
FR OB — 0.042 5 —
T =T RIRIRH L S3 AR AT R L ST O i VE A TR AT I

BB - S-11 y EDR 25 FFT B8 1 K

Ko o2 P E O R 0 S RE MR gy . B RO
7 AU M R 7 26 A B 2E AT TR L bR 2 AL TR AR I
oy It 25 F AT B AR = W AR A R S A 5
5 thie

(1) DANAG 5 ¥ B B0 T e ok il it = E D)
HIERL, 20 e AL BE IR AT 13 BRI B LR L Ay
FHEW w8 w4 o iR TE R AT R
(Bacillus amyloliquefaciens) \ #f L Zf 7 ¥ B ( Bacillus
subtilis) MEREZEHAF B (Bacillus cereus) , Pedobacter su-
wonensis | Ifil Z1 55 24 B B0 B (Sphingomonas sanguinis) |
Massilia sp..Delftia sp.Fl Sphingobacterium sp..

(2) %F 8 MR #EAT /™ B Rr vk 0, e B 2F F6ATF B 070 T
TR L IF HOA AT B K 2 68 43 W i T 1 04 B A1 7
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(Bacillus amyloliquefaciens) F1 s £ 2 71 4T 14 (Bacillus
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GC-MS B AR Hr HACH =9, 45 R & B 3 3-2- T i &
XS T AR A LD R R A A . fE AR
3 FH AR AE T ¥ B Tt At 0 R LR b S SR AT —
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