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Preliminary Study on Variation of Microbial Community in Malting
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Abstract: Dynamic changes of microbial community in malting were studied in this manuscript by
the method of counting medium. Experimental results are showed as follow, the quantity of
microorganism correlated with variety of barley on the surface of barley and internal.
Microorganism was from external surfaces of barley in malting, Steeping of barley rapidly
activated the dormant microbes present in barley. The amount of microorganism increased to its
maximum on the later stage of the germination, and decreased to certain level after kilning.
There were different kinds of microbial community in the steeping. The 10 main fungi strains in
malting were separated and identified. Appropriate physical and chemical methods were
efficiently decreased the quantity of microorganism, but has no effect on the germination rate.
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ERERBFR. HEIBLRELREFHERMN
B2, EFRBAFRRNE KE A 5B 5 R
ELZEX BEREMBEHHHREDHRHLFE
BAXD, RKELWREDERMNTKRELER . ZF
FREREMEREIERAERRKOEH. WE
e K 3 R A9 Y (AR L 22 4R TR A B B 4D
XEL BEBERN D XEERTE . LFREN
AFENTEBENHX. KERAMEYHER
B & A4 FE H R RO PR, R A FE W A IR
RS, A G0 IR B B R 0 XU X R
EMEVBHERKABRRKOEE. AEIRPX
EHAEYAEEEELROEEER, #B0RmE
FrOLAKRBHMEDFE. MEYBERHK
EREFNBESEREE  FARENRELD
WO RMELUE—ERM. FERRAFZLRE
FRMEYHASRBHHEZLFHHELRE
PR ERHEITEE.

1 #M#EF&*

1.1 TR#HE
NERE . FREF(KRB)ARAA.
1.2 EFE
WEAEITEEFE(ERFEERRL) . EH
B 10 g, 4 A% 3 g.NaCl 5 g, B Bg 15~20 g, % H
F 40 'C,#18/K 1 000 mL,pH 7.2~7.4,
BB HRIEFE(PDA BHE) . IR
20 g, Wi HWE 20 g, BAR 15~20 g, MER 0. 1 g, &
18K 1 000 mL,pH AR,
1.3 g &E
SPX-150B A ¥y {3 4. Ll B FE N
UERERAFHY-5 BREHRY 2% : BEtd;PTC-
100 & PCR " #{¥ . % H M]. Research. 24 d];DY-
501 B FkAX . b8 Tk PR 25 61 IR 55 BB BRI L 1R
L IVACRED A F].
1.4 XBAHZE
1.4.1 #HE:AR ENAZEMGREBE TR
). E—REBMBE6H,F—KTRU6h,5$
ZKREBECEESh . B-XRFBGh), &% 4 d(96
h,FEE hERBES.
1.4.2 fApeen KRAKERH 20 EX
BRESPBEABRE 180 mL EEKB =KD,
EEWE, BEES S E 200 r/min #&$F 15 min,
RIORBEEKRKERBBEKRPREYRNE
BERE) . EREARE. AXHEBHERRO0.2
mL 2 5I%HF EREREFL (B HREEMS

NEAT) IR 35 CHEFR 2 A, BHE 28 CHEHF4
d,BEFREE 28 CHiF 4 . B PMAIEZEH.

1.4.3 XEREmADGHN KERKE 20 g,
A20mLERE 10 M KERHRIE 10 min, X
E*ﬁ%ﬁ%i%%ﬁ%ﬁ@»ﬁﬁﬁi%ﬁmo

144 BERRLFREFEALEAFEELE)

BB 3BARER 300 g, HKFRABKEREHT
KHEE—W,— 48 60 CHKAHE 100 s, Zr3lmm
A 500 mL EEFKBTERE, MEP—-HRER
WEHAEPMAERERE 10 7)1 g, F—K
BRELERGHTMEDHE . HEXF I IBHE
RER,

1.4.5 Ji# DNA ¢4 .PCR # ¥ # PCR > ¥
AR AR SBRERBDIHREE.#T DNA
B PCR § 1 #1 PCR = aifb R Fif, 7k X
m8—9l.

1.4.6 #AF BEHIFA¥REMESHEARHE
FEAEZREHTFIINE.

1.4.7 A3k WIF4R% DNAMAN F £
BEER, BB A ITS rDNA B3| #£ 3% 3 Gen-
Bank ¥4 FE , #| Ff Blastn T E #4175 tEXF, Xt £
BEHEHATERE.

2 BR5H®

2.1 FRAMAKEREMADTLBEDHER
AEFZFTBREABMNHEYFEERE THA
ACERE AEAE EEAES, X 11 #RH
FHHAXEETRARFEAA BIENERHE
it W& 1,2,
%1 FRASKAAERTLoMEHNE

Tab.1 Microorganisms in the different varieties of barley on

the surfaces cfu/g T KE
KERM £l ) a8 ] 1]

%E Azurel  1.1X10° 5.7X10* 8,5X10'
Sabastian  3,0X10° 2.9X10% 1.5X10*
Henley 4,6X10° 2,3X10* 5.7X10
M%E  Gairdner 3.4X10° 2.4X10° 4,5X10?
Baudin  9.8X10° 2.2X10° 6.6X10?
Hamlin  1.3X10° 4.7X10* 1.8X10?
Schooner  1.1X10° 3.7X10° 1,7X10°
Viamingh  7.9X10° 1.7X10* 8.8X10?
m#E  Metcalfe 2.2X10° 2.5X10° 5.7X10°
Hi*% RWEKFE 8.5X107 2.9%X10* 1.6X10
HAEKFE 3.7Xx107 8.3X10*° 5 7X10°
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Tab.2 Microorganisms in the different varieties of barley in-

ternally cfu/g &8 F A%
KEANT i ] o35 ] BEW
¥ Azurel 1.3X10* 4.6X10° 0
Sabastian  7.8X10* 3.4X10' 1,1X10
Henley 1.7X10* 1.5X10° 0
wmE Gairdner 1.4X10° 1.1X10! 0
Baudin 2.7X10* 9.1X10 0
Hamlin 3.5X10° 3.0X10? 0
Schooner  6.7X10° 2.0X10* 3.3X10!
Vlamingh 2.3X10* 1.1X10 0
i Metcalfe 2.9%X10* 1.1X10 0
Br-% AERARE 8.8X10* 2.2X10° 5.9X10
FlkE 1.1X10° 1.4X10° 2.3X10

ERERE FEHABRHRE 1.1X10°~8.5
X107 cfu/g e FAEZE  BEEFEKRE 2. 3X10°
~4. 7X10cfu/g BT KREZF . BEPEE 5.7X
10'~1. 6 X 10* cfu/g B F REZM . EXEZHNI,
FEAEBEE 1.7X10°~1. 1X10° cfu/g &F K
EZE . BEEEBEBE1.1X10'~2.2X10° cfu/g
wFAEZE,BHERTE 0~5.9X10" cfu/g 4T
REZE, KEGRHFEAE>SBESESENR.
RERODEABSREHAEYHEERMKENELE
K EFMARKEANRCAREZHER THOMNE
EBMEMME.BEYHEFH L 10~1000 52
M. REXREHEEBEVHEEREARETFKENR
BHELABEYIRE BREYHER T 100~
1000 fEZH), FFLARFIZ S BB LBEYE
BEXATHEMEBRIEDKERETIEFHH
£Y.

2.2 HESBERHMEDER

HEIRRAZRFWILR  ANBRKES
REEVERNEBR KERBRABHEEYE
EAMEGETAEAKER MAVEKHBREE
REEBREMEFENER BHRAE 3,

HE3ITH, REBKNEHBET KRR M E
VBERTRF ALEERK BEEMARHE
M. ERESBPHFEMAEHREHK 1.6~ 100
B BEEHENKI I~20F BEHEKEHK 2.4
~11.9f%. HIERHIOKBE.ABRFAW.BEAR
REBETHRROEAEY BEYRAMEDRME
FEHUEERERAHRBIHREY . Bin ER

HREMA . FREE N EYEERS TR
—MrBt 1/50~1/400, H FFEM B LB R BRE
SRR, —BHERYATAERERE. BEYD
REERKFUF-_KEBEHAZREREDHLE
—REBRNEZ ERELRBERERANNEY
BELFEHAEXRT LAREDRESR TN,
%3 BUHNEIBRPAR(ES) LREnyR

Tab.3 Microorganisms in the commercial malting of barley

or malt cfu/g & T REHEHF
BB HR4AHE BHE 2257 ]
FHKE 5,4X107 1.4X10*  7.5X10*
H_WEBAE 13X10° 1.7X10° 5.2X10°
E—KTBAE 51X10°0 2.9X10* 8.9X10°
HEoWREBAE  8.7X107 5.4X10° 1,8X10°
Bo_KFBAE 1.1X10° 1.1X10* 8.6X10°
REE—-RGFF 9.9X107 8.8X10*  4.6X10°
REH-RFFHE 1.1X10° 8.7X10°  2.1X10
REE=XGFEHF 1.9X10° 8.8X10*  2.3X10°
REBHNXFFE 5.4X10" 8.8X10*  1.3X10
B H 3.2X10° 3.2X10*  7.3X1¢°

RERFHR . GEFLWHAEVBERLES
TERREZ. IERAKEZMHE . KEF LNITFESR
K 1000 {5, ER FH MW RAFEHE 54X 10"
cu/gBTEF, RENBRHWEANESHAES
BERAEHILEM6~280 F, ERXREE _REF
BREZEEFEMBESEE/NMETRE, RFHE
BEEREFRIANBHEAMEYRBEFEFINFT,
EHFEHNEBE BEMEKRENINEYRETAHA
MEKAG AENBSHEABER BEEHEZK
BRIARTCANL., KEFLEHMEDRHER LK
BEAMESXR THEBENBOEAEREE -
REBEBTHRNER.

BREFETHREVBRBAEZF THRAKEKX
BB ED, MEFHERHEL, HEHRENRE
TH. ERREZEFLEMHEEYBRERLERRE K
EAREHRKERELNE., XWEERH T T4
EHEFERBAZHIBPNZIMEDHR
e,

2.3 BEKDPHEVHER

BESBEEETHEY . ANBEKEFEX
BHEY BOMEYMRKEEFHER., BEK
PHRMEDERLEERBRERT L HEY B
HR.ERLF 4B L,
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D REFENHEAAF>ESBR>ER. 15
RMEYHBRSKEMEER, KERATLEM
EVHBARHETREAB.MEIBRPHOTRM

4 HMELIBRPEIERERN A ®A Alternaria
tenuissima B # K Penicillium oxalicum ,C B N
Fusarium ciliatum ,D B 2} Rhizopus oryzae ,E B
34 Rhodotorula sloo f fiae ,F B} Trichosporon ji-
rovecii (AR £ #W B 8),G & X Fusarium sp. , H

B N Galactomyces geotrichum ,] B K Alternaria
sp. K BN Alternaria,

5) EREN BF FE LY BMLENEX
KEHFTAEED LAE R MR BE, XA
BWRFEE,

AV EERATARERAABEHFNHREY.

2) REMBEHRBEYHER  KRERE TR
MEMBRBRELERER TRAREZ . ERFHNE
BEEE, THRE 2B TR,

D E-RTRENMEDERBR . ERNKEE
BBEARMEREEETT .
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