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Primary Analysis on the Microorganism in the Storage of Steamed Cake and Its Inhibition Method
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Abstract
was explored. [ Method ] The diversitiy and major strains of microbial community were analyzed using gene sequencing biological method-

[ Objective | The changes of microorganism were investigated for steamed cakes during storage, the method to extend the shelf life

olodgy, and the effects of three kinds of antiseptic on shelf life of steamed cake, such as dehydrogenation sodium acetate, calcium propionate
and potassium sorbate, were studied. [ Result] The spoilage of steamed cake mainly occurred in skin or outer surface of steamed cake product.
The main strains of bacteria were found to be Staphylococcus and Kocuria. The main mold strains included Penicillium, Cladosporiumand, and
Aspergillus, which were found to be predominate in steamed cake during storage. Three kinds of preservatives used could extend the shelf life
of steamed cake, and the effect of dehydrogenation sodium acetic acid was best, then propionic acid calcium, potassium sorbate had the least

effect. [ Conclusion | This research can provide theoretical basis and technical reference for extending the shelf life of steamed cake.
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NLIA #iI NIAB, FigSJE ARG,

1.1.2 EE{UARE4. KitchenAid $T 2 % 56 A9 v 30 28
B 5SM =25 FEPEBL; TR L FRELTAE G SW - CJ - 2F, 75 M
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Table 1 Formula of steamed cake g
Crude material amount Crude material amount
A4 Low gluten flour 100 LI AL Sorbitol 5
EPHE White sugar 75 N =% Propanetriol 3
W Ege 100 543 Milk powder 5
THYIiH Vegetable oil 25 b Salt 2
MFC - 68 10 HIFT#3 Baking powder 2
37 ZFBEEE Maltol 5
1.2.2 R % B BOM B R OB B Vs R BRI E 1R

GBT4789. 2—2010 £ it i A= 1y 2 K6 16 v 7% el 2 ) '
TCHRITRIE T HL 25 g Z8FEAE, INA225 mLIG K b 4R35 w4k
% 30 min, FEHC 1 mL FBEROMAY mLICH K o, 4K R BRIk,
107" 1072 10 ERH B, 20 HIHL 0. 1 mL R B P 2 F 7%
BB FIEME R B L 3 K ER B TE
TSI 37 CHEFR 48 h, HEOFRBURRITE S 1 AT %
TCHEAE N ORI S 4 A SR 7 T8 R IR R e & 1
Tk aiife" a0 S T T B B A T E
g GB7099—2003 (A& 55 . I A LA AR i) , XF F#m T2
KE K BT <1 500 CFU/g!™

B T GBT4789. 15—2010( £ 5 i A M 2 K 56
FEE B RO . TR TH 25 ¢ Z8EAE, A
225 mLIG /K HR %4 0R % 30 min, FEEL 1 mL A BEIMA
9 mLIGEE K H , MUK H BE AR 107" 10 7% 10 7 (% H BE TR, 43931
B 0.1 mL B REHFP ) YPD RO in2r 85 37 3% I, J 4k
3 OREE B TEIRE SR 28 CHiFE S d, iHEOF PRI
ANFJEASHI BB TS . TCRRAE N BN A 25 1 BT PR VR
F YPD Rl £ 35 3 bRl alifb™ , alifb i i) B g v
T DGR > %52 o K3 GB7099—2003 (A 55 L If
AL TAARAE) XT3 T AR, B A8 <100 CFU/g ™
1.2.3  BRBRM 3 B A AL ORI, AR RV T S A B A 45
S, PRI HE AN [ D 25 0 Gl B DR, 0 81 A T 1 Y AR 5% 7
e, JeqE 28 CTR RG24 h g, 15 60% (i HMEL 131
HEATHAT R T — 80 °C kA A ™
1.2.4  FERRISE
1.2.4.1 HEEMEE . B Z BT A0 R R EA T TG AL, 480
24 h TGRS HUS wL FIRTEWAE R PCR 14 HASEAR , i
K% K 50 puL:5 pL 10 x Buffer (% Mg’*),4 pL dNTPs,
0.5 uL Easy Tag DNA B§(2.5 U/uL), 514 27F (1492R ()%
FIFEIL 2) % 1 pL,ddH,0 %} E % 50 plL,

YA 16S tRNA R Y B 5548 95 CHAEYE 3 min J5
HEA 30 MEFF:95 °C 30 5,50 °C 30 5,72 °C 1.5 min,72 °C 4E
{5 min,12 °C 5 min,

FH 19 SRS BRI L PRAG I L3R 15 5] PCR P4 g4l .
Ll IR F R IY PCR 4714 7=y 25 2 00 5 28 w1 Y. SR AR

FH DNAstar #4545 200 5 51 AT DR 86 PHE I 10751 5
GenBank 1L 51 168 rRNA J7 51| 3547 [R5 M: L X, ] U5 M: 35
F99% UL b AR TT B K E E R,

R G T 75 %) LR 235 5 WA O A e ) A = BT e 1)
HIT %, 85 MEGA 5. 05 S E D B HRINARZE LT
B X653 H A 20 TR SR AR R SR OC R T 40T o
1.2.4.2 BURMME, B R EER R 9
DRI BE R 2137 B B0 5 [ 78 R T I I B TRTRN 25 T DNA
FHRE M G B TG b R LT ) DNA JE#E ) OD Lt
1B (A /Ay o ) SR BE K BA% T 1 DNA JRIE T - 20 CAR
e

B 200 ~500 ng/pl. FIREFE DNA JFIAEA PCR 471411
KMz, AR 2 K 50. 0 pl:5. 0 pl 10 x Buffer (& Mg™* ),
4.0 pL dNTPs,0. 5 plL Easy Tag DNA fif (2.5 U/ul), 514
NLIA NIAB(JEFFERFE 2) 4 1.5 pL,ddH,0 % EZF 50.0 ul.,

FLIA 26S rDNA JEY 18 %40y 94 CHIAEME 1 min J5
A 30 AMIEFF:94 °C 1min,55 °C 45 5,72 °C 1 min,72 C %L
i 7 min, 12 C{%3 5 min,

1% SEAR e RS L ik A U L3R5 5] PCR 7= Hy 4l
SRR PCR 4738 =Wy 2F 2005 28 "l T . SR JE R
FH DNAstar #4432 0 550347 DR 422, 92 i P 9 5
GenBank 5 VAP FIHEA T [RE A HLXT, R 2] 99% K L)
LR TERE T B R

MR A5 04 L X5 L , K AR I TR PR A TR AR 1 7
G R, SRIG H MEGA 5.05 A BRI RS LEE
R0 B R 2R B S R 0 SR R AT M

*x2 WRETASIYES
Table 2 PCR primers used in this study

SR izl

Primers Sequence(5' -3")

27F 5" — AGCGGATCACTTCACACAGGACTACGGCTACCTT-
GTACGA -3’

1492R 5" — GCAGAGTTCTCGGAGTCACGAAGAGTTTGATCCT-
GGCTCAG -3’

NL1A 5" = GCAGAGTTCTCGGAGTCACGAGCATATCAATAAG-
CGGAGGAAAAG -3’

NI4B 5" — AGCGGATCACTTCACACAGGAGGTCCGTGTTTCA-
AGACGG -3’

1.2.5 BRI 28 AR 052 o 28 BORE A9 A AN i ik
NIRESFIRHEAFA T 2.5 o/ kg HEATHUSIN; LA SR B4 IR
HEFE R 0.5 o/kg HEATURIIN 5 111 AL 12 B e PR fiff FH
1.0 g/ kgEATHSIN, B8 02 4B LA A #y A9 ST H 3 ARy ik
SEAE R ORI A5 ) B A B ks v
1.3 EUESHT R Excel 2010 MEGA 5.05 #¢4-F1 DNAs-
tar FRAXTEAEA TR 2T .
2 H#R545%H
2.1 EEHEPESEROREDTE  ERTMPIER
TEOLT , ZE SR G R U I AR AL L3R 3

AT 3 BECHE A3 BT AT, 25 SERER P AR 4S5 B A e
FEURIE A 30 °C HBEEN 70% S50 T A7, 28 kR AN B 2L
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AL AR TR < 1 500 CFU/g) A5 i ; B 5 18N
100 CFU/g, k%] GB7099—2003 Hi s 3uiin T i i & 1
THE( <100 CFU/g) ipnifE b FR , SRR A & AU 2, (H 2
ARERENTRIF RS R 22 B, e nT 0, 28 ke i J2 22
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Table 3 The total number of colonies and moulds CFU/g
Hﬂ'lﬂ Total number of bacterial A
Time Mould
colony
%5 1 K The 1™ day 990 <10
%53 K The 3" day 25 700 100
%55 K The 5" day 1 190 000 10 800

2.2 EWEE

2.2.1 HEMSEE FFrE AR PEAT 16S tDNA 531
PG HIG 00 27F (T492R 38 =M T 1% SR pi e
B2 LRGN LA A F) B o 45 SR UL 1o R 1 ] DL, 9k
2y 1500 bp BfLE S H B 1 Z&sealy, HICVREL 46 AR
R E R 756 T — 2RI 20K
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Fig.1 Electrophoresis results of the amplified products of 16S

rRNA domain sequences

PEATE BRI 1Y ™ Wy 8 DU R 2 W) BEA T 5 , o DU
FPEE RDFEEIS , 5 5 R R rh e 1 EA T ) PR X L, X 75 3]
55 D B R [ P i Sy 2 B0 ) & 0 T 4 81, ] P ik
F99% J UL b B B bR R ELHE M E AP HOW AR L
x4,

HIZ% 4 IR AT T, SR BB 1 7 b
B, MK KN Staphylococcus warneri | Staphylococcus epidermidis |
Staphylococcus haemolyticus , Kocuriarhizophila | Bacillus tequilen-
sis| Lactobacillus plantarum 1 Gluconobacter japonicas,
Staphylococcus warneri Fll Staphylococcus epidermidis J2: 7% F5 k&
TENTHGS R B IS 3 1 , Kocuriarhizophila Y2, HoAt 1L
FIEPRARAEH Do (AR BRI RS R b, MITT U6 B DL 320
B4 Staphylococcus warneri F1 Staphylococcus epidermidis , 5 1]
EEAN N Kocuriarhizophila 3% 5 Ji 451 % K AL 2
YRR ITTE h  ARETE I G R v M 4 R D03 B R R
T T 5 Fe A R PR AOBIE S 45 SR A — 2

F4 BEEEVEOTREFE 16S rRNA F3IxfLER
Table 4 Blast results of 16S rRNA sequences of the isolated bacteria in

steamed cake

ISy = u——
No. omparative results of strains No. %

B7 Staphylococcus warneri ATCC 27836 100

B8 Staphylococcus warneri ATCC 27836 100

B9 Staphylococcus warneri ATCC 27836 100
B16 Staphylococcus warneri ATCC 27836 100
Y11 Staphylococcus warneri ATCC 27836 100
Y13 Staphylococcus warneri ATCC 27836 100
Y9 Staphylococcus warneri ATCC 27836 99. 44
Y10 Staphylococcus warneri ATCC 27836 99.93
Y Staphylococcus epidermidis ATCC 14990 99.00
W Staphylococcus epidermidis ATCC 14990 99.00
B21 Staphylococcus haemolyticus ATCC 29970 99.79
B14 Kocuriarhizophila DSM 11926 99.93
B15 Kocuriarhizophila DSM 11926 99.93
B17 Kocuriarhizophila DSM 11926 100
B22 Kocuriarhizophila DSM 11926 99.28
Y2 Kocuriarhizophila DSM 11926 100

B2 Bacillus tequilensis KCTC 13622 99.79
Y3 Gluconobacterjaponicus NBRC 3271 99.93
Y5 Lactobacillus plantaru subsp. plantarum ATCC 14917 99.93

F4fE NCBI [R5 EXS 2R, T o AR T R 91,
ARS8 A 28 SRR BRI BEPLEEH 1 B, T #K 1 MEGA
5.05 M RGE LB (K 2) %870 B TR AR iR 2 ) Y
RGRRITIITE .

MIE 2 P R gk B W AT LU I S s
Staphylococcus . Kocuria  Bacillus | Gluconobacter 1 Lactobacillus ,
K, Y9.Y10,Y11.Y13.B7.B8 . B9 . B16 W .Y #1 B21 JE % T
S5 L ASZEHE; Y3.B2 Fl YS & FUMUE B — > 20 Y2, B14,
B15.B17 #1 B22 AL 17— N2, DL b0 2 Tk 5 A X
AR TR 0 SR AE — 2, HLIRIE MR AE 99% LA L, d BH 2 1
16S rRNA P 751 43 Hr 45 B BA R S AT o
2.2.2 HRREEE . 708 BT RE TR IR R E T 26S rDNA
RSty 1, 9 B IS 19 NLIA (NLAB, 515 ¥ 1 1%
SRR B IS P DA I A 3, A 1 - R LI 3 ]
3 AL, K2 600 bp [ E XYL 1 Ak seats, HICHRI. 6
ARG, 55 T — DRI P 2K

AT G ORI G W S F 2 R A TI0  f D
SERPHEIS , SR T e A AT RIS LG, X AR B S
o DN T e ] 4 i Ay 0 ) 2 RV TG 114 1 31 ] 2 6 3]
99% Je LA bR RRT] B E 2R, O ILEE R LK S

3% S i e al i, M EERE R B 3L B 11 Fh A
W1 FpEERE, O Saccharomyces cerevisiae; 10 FP 25, IRl
Penicilliumcorylophilum .  Penicilliumchrysogenum . Penicillium-
brevico-mpactum , Penicilliumoxalicum strain | Alternariaalternata .
Aspergillus  flavus , Aspergillus niger. Cladosporiumsphaerosper-
mum Aspergillus sydowii K Aspergillus versicolor, A Penicil-
lium F1 Aspergillus 225 FARELE N L F2 P (AR AR R, Le-
gan %[26] KB, AL A R Aspergillus  Eurotium
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Fig.2 Phylogenetic tree of the isolated bacteria in steamed cake based on 16S rRNA gene sequences
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Fig.3 Electrophoresis results of the amplified products of 26S

rDNA domain sequences

Penicillium , Cladosporium ; Back %[27] KB, Cladosporium , Neu-
rospora FI Penicillium SZHER5FK S5t i F 2GR, X 5%
BT IIGERIEEAW) G, 1 LR B A = i I e
KEAARI B, Ji 2P )58, P. citreoviride F1 P. citrinum 23
LG ARE  EE B Ryan 45 R BN, 75795 J2 1 0 25
Y FEEE, XSRS L AT ST 4 R A — B, TR
SRR R R E N ERE

F4fE NCBI [a] J54: Ho X 45 51, T 88040 Ry A% =X BT ok 1)
B, BN 73 B F 28 SRR B9 TR b b BEBIL R IR 1 Bk,
MEGA 5.05 f £ R G A F R (181 4.5) , X 43 15 B AR A 2Ry
MRZIAI R C R AT

MR 4 i R G R BRATLLIE I, SR E) 1 ANE : Sac-
charomyces cerevisiae ,[H Il Y6 Fl Y18 JE il T —4~28#E, LU I
SY B TR AR 5 AR X L A A5 2R R SR A — k2, HL (R R A AR
99% LAt Ui FLTE 26S rDNA LK 7 41 70 A 4t R EHAT R
AT E .

x5 ZAEBEVHEILIEPER 26S rDNA FIXTLLER
Table 5 Blast results of 26S rDNA sequences of the isolated fungal in

steamed cake

Bbkg = TR LL4s [R5
Strain Comparative results Homology
No. of strains %
Y6 Saccharomyces cerevisiae YJM1592 99
Y18 Saccharomyces cerevisiae strain IMAU4Y119( QH39 99
~2)
SG Penicilliumchrysogenum strain B —090 99
Y Aspergillus flavus strain DAOM 225949 99
H Aspergillus niger strain SF —6354 99
B Cladosporiumsphaerospermum strain DAOM 144726 99
D Penicilliumbrevicompactum strain PP21 »
S6 Penicilliumcorylophilum strain DAOM 221130 99
S3 Penicilliumoxalicum strain 114 -2 99
XH Alternariaalternata strain ACCC 36244 100
S01 Alternariaalternata strain ACCC 36244 99
S5 Aspergillus sydowii strain DAOM 213727 100
S17 Aspergillus versicolor strain DAOM 222010 99

MRS R GE R BRI LA S 4 N8 : Pen-
icillium | Alternaria  Aspergillus 1 Cladosporium I, D.SG
F1S6 FERL T —~J5HE; Y S6.S17 Fl H JE il — 4~ 2K8; B 2
MIP L2 5 S01 Rl XH JE B T — A28 5 S3 FL MU A
—ERE DL B AR S AR I R AR SR A, HL
[ JEPEERLE 99% LA I, BRI EL T 26S rDNA J (K] J¥ 51 73 Hr 45
REA A SR E .
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Fig.4 Phylogenetic tree of the isolated yeast in steamed cake based on 26S rRNA gene sequences
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Fig.5 Phylogenetic tree of the isolated bacteria in steamed cake based on 26S rRNA gene sequences
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Table 7 The number of bacteria and mould

CFU/g

2003 HrHLE RN TR I AR B TR <1 500 CFU/g) B9

T HEL Total number of mould

Y, (EL S 0 77 15 79 14 2 SRR ) 240 T /N T8 1, T By

\ I 1] gy PRSI AR
FIFT LU ZEE AL TP AR R A K, 58 5 RIH R In B & 57 Time Bllank Calf:ium Pola;sium | thdium

TOPIONE S ¢ roacetat

(U RE R AN AR A T2 1, PR T2 o 25 1 2 2R e - pp;w “f ey;“e

\ %51 K The 1™ day < < < <
PE RS I A K ST A K )

FEI AL R A R A T A A 553 % The 3" day 108 % © <10
*6 WHEBMBRBMNESER %55 K The 5" day 11 200 2950 9 600 1 800

Table 6 The number of bacteria and mould

T 7% 58X Total number of bacterial colony

CFU/g

3 it

it i) . WIS IIALERE A S R (1) XM EE R R, 28 80kE B TR R A

Time . Calcium  Potassium Sodium \ > e [ A T N
Blank prupionate sorbate dehydruacelate }Em& H/‘J ) %Dlyi IE E"JFK»%:D]&@ [ZSp == *u}*¥@$§@ ) Eﬂ;ﬁ +

451  The 1" day 1 090 980 720 830 TL WU R R A IR R

3R The 3" day 28900 9120 9860 12800 (2)) L FA T B AR X A R P 4 J8 WU ) B

%5 K The 5" day 1360000 2010000 3720000 3 760 000

2.3.2 FWAIA. IFR T BRERE T Al A, S B
FIMZRERER R RN T2 H . 5 3 RI 2 H I8 R R
i GB7099—2003 AL i B FA N T Fr i I T T 4
(<100 CFU/g) fnif, TR 68 790 ) 288 2R ) 285 1 240/
TIEARE . IR DL, 3 o 17 8 5 X 2 AR P B R AT AT 410 )
YER, B 3 R IR 25 SRR AL BRI K/ MR N IR S &
PRE AR LR AT Ud I S £ R B 2 SR AR A Bl

T3 T HIE50 0, NZE A b S T B AH B 7 b, ECRRT 1L Fif
(3) 43t & B2 B, Staphylococcus F1 Kocuriarhizophila J&
FRIERL S WP A YU B, Penicillium , Aspergillus F11 Clados-
porium JEZ& AL WH AR
(4) B AR RI,  £ BR N 75 SRR i B B R AT

TINERESAILAL R
&% 3k
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