%368 &9 LR AR K ZF 2 HRB2E RO
2008 4F 9 A Journal of Northwest A&F University(Nat. Sci. Ed.)

Vol. 36 No.9
Sep. 2008

5 B PCR-DGGE WX S E¥ A
M RERNAEE
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(LR R R 2 B B2 R 22 B, TR A 450002
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(7710 53 e 4% 3 AN Aol B2 S5 24 h B R AL. T4 CHERLme . o 5 2.4,6 d $EHCHN RS DNA, X 4
i 16S rDNA [y V6~V8 X Bt AT PCR 74 , 47 4% 7 My 47 48 M b6 18 5 A vl Uk (DGGED , %I DGGE [ 3% #E 47 3 4= )
ZREAE ST IE X B AT Y AT . KSR X 4 CROGE ¥ 218 A DGGE 4% - i 32 2 4540 g 47 00 )7 4347
AT 6 FPORR IR . PR R 22T (Brochothrix thermosphacta) (54 DAER K 4 d BORE S A, AS %A AN &40 . 78
W 6 d B RE AP AT A8 1B SR S A TR AR b S LU 34 B T =X B 5 OB T (Aeromonas. sp) I X
JSE B 2675 3 TR 4 A6 d AR AL R AR AR S L SR 2 d B RE LA LE L TR IR 4 d 2 WA BTSN . TINRE 6 d I TR
SRR Z— s BB MR (Pseudomonas. sp) T X REIY 55l 4 — ARSI B gem@s, 2 FBEmiiHwz —;
W % BRTE (Staphylococcus. sp) IE X B B 257 5 TEW 8 2 d PN 2575 A 35 B, U7 21 6 d I 2% 47 75 O W 32 5 B 7 1R TR
(Moraxella. sp) G5 2) R AT (Arthrobacter. sp) (G 6) FTF I 19 46 H — B RARZE . (458 A R R
22T MR (Aeromonas. sp) J& V& FIRE P IV B2 i 04 0 34787 5 ) 2 3R T — ELAATE W B A0 R SR LI 1A .
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Study on the dominant bacteria during the storage period

on chilled pork using PCR-DGGE

LI Miao-yun'*,ZHOU Guang-hong®, XU Xing-lian®
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Abstract: [Objective] The study explored the distribution of dominant bacteria of chilled pork during

the storage period in order to provide reference for the study of antiseptic and to extend shelf life of chilled

pork. [Method]) Pork loin steaks were obtained at 24 h postmortem in three commercial meat plants. All

the steaks were tray-packaged at 4 C for further 2,4,6 days respectively. The total bacteria DNA of meat

samples was extracted to amplify the V6— V8 regions of the bacterial 16S rDNA gene. PCR products were

used to denature gradient gel electrophoresis (DGGE). The DGGE profiles were used to analyze the bacte-

ria diversity and DNA in the main band on the DGGE profiles of bacteria community in chilled pork was se-

quenced and analyzed. [Result] Six types of bacteria were identified by DNA sequence and analyzed in the

main band on the DGGE profiles in chilled pork stored at 4 C. The band one corresponding to Brochothrix
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thermosphacta was not observed on A5 on the 4th day of storing and on A7 and A8 on the 6th day of sto-
ring were not the dominant, except that others were the dominant microorganisms. The band three corre-
sponding to Aeromonas. sp was bright on the 4th and 6th day of storing. Aeromonas. sp increased up to day
4 and then inclined to stabilize on day 6 compared to the samples stored for 2 days. It was one of the domi-
nant microorganisms in chilled pork. The band four corresponding to Pseudomonas. sp was bright all
through the storage and continued to increase during storage. It was demonstrated to be one of dominant
flora. The band five corresponding to Staphylococcus. sp was faint on the 2nd day but bright on the 6th
day; The band six and two corresponding to Moraxella. sp and Arthrobacter. sp were not bright during
storage. [Conclusion) Pseudomonas. sp,Brochothrix thermosphacta and Aeromonas. sp were the dominant

microorganisms in chilled pork during storage. Once Staphylococcus. sp was observed,it would be gradually

developed into the dominant microorganism in chilled pork.

Key words: chilled pork;dominant bacterium; DGGE;PCR reaction
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PR R Al 2 0 0 ol 21 R B X R IR o B T R
AR EA w2 . BT, X% 506 R 78 8
HY A RS C #F 1T TR £ BT, W Blixt
ZELY Boreh 45 Jay WA GIllMY BT R B 7ER
[F) I8 25 1 0 TR B O 34 B AR W i 260K ) O HLTE
ek 3k v R T W B 2 RN 2 ol T I AR 1
A S RPN [R] . H X SE A5 22 02 N 36 6 7k 1%
i R 58 TR WY AE A P B A T AR BRI O3 B
TrEAH B A, HOR — 7€ 5 5 S5 S M U2 W) 2 FE 1k
MEIEES . BA — &R REME 3. Muyzer
SESUT S R AR MR B B B K F Uk (Denaturing
gradient gel electrophoresis, DGGE) B} 5% 1 4= ¥ iy
REVR 451 0 ki e T & BRI R R TE A W)
Z AR PR A A 5 T B )Ry BR M R T AT A | L b A T
INUVCE ) 0 A OF BB A 2000 B 52 A4 U E W R 7
&K . Rk, A58 N H DGGE £ AR #8114 #I
H PRI TE BT AN ] ESF [ B A0 2% 200 7 104 43 A1 5 LA BT Ay B 4
(B A ] B A 0 6 ¥ 2108 A JBT 114 52 Wik B85 Kk
filt o I > ¥ H08 1R B R 390 79 BIF 5 R A K 4 4 40 4 A1
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1.1 FEMNFEEFRIKF  FE PCR L (Mycy-
cler Bio-rad, 3£ [E ) . Dcode DGGE H Jik & 4t ( Bio-
rad, 3€ [H) , GenElute™ 40 & & DNA & Bk 7 &
(Sigma, 3 E) .PCR {5 & (Takala, H 43) fil DNA
st ) s CR A B AR, dE 50 45

1.2 7 &

1.2.1 ¥ AHERGLE  HRE 3 ADAARFEAS (E

SEZJE)SE)E 24 h i E KWL 100~250 g & 3 17, T
4 CHE AL 2 W, 43 S AE Y 2, 4,6 d HURE
A1, A2, A3 43 5l RT3 2 d 1y 3 AR IS [ 19k
it s A4 ASCAG G300 S T 4 d 3 SR IEAS TR Y
FERL AT A8 A9 23 5l I3 6 d (1Y 3 AR AN [H]
FIRE S . o AT A4 R A7 SR — R Al A
A2, A5 F1 A8 Ky [F]— F Ak i BE s A3L A6 FI A9
M TA]— F AR A i
1.2.2 #mth % DNA #9323 43 JI YR Ak 25
S AE T BRAE SR T 21K )5 . 225 mL A # 3K
AR I 10~15 mL BRI . 78 12 000X g B0 3
min, 3 3 . W FH GenElute™ 41 & & DNA $2 B
) G PO TR DNA, B 4 HURY 48 7 5. DNA %
F 100 pL # TE 22 vh . 28 12 mg/L 5B EE JIE HL
KA S T —20 CukAfRFE4 .
1.2.3 PCR B & XF4HE 16S rDNA fi) V6~V8
X Bt PCR ¥ 35, LUEsl ¥ ki GC -+
U968, T if 51 4 & 11401, U968-GC & ¥ Jg.5'-
CGC CCG GGG CGC GCC CCG GGC GGG GCG
GGG GCA CGG GGG GAA CGC GAA GAA CCT
TAC- 3'; FWE5I 4 L1401 H.5-CGG TGT GTA
CAA GAC CC- 3", LRBI¥ ¥ h Lig Y T 12
AR E A

PCR ¥ i 7E 86 PCR X L #47. PCR i {&
£y 50 L, o345 0. 25 pL 19 Tag DNA B4
(1.25 U), 1 pL 51 % U968-GC Al L1401 (5
pmoD), 1 pL f DNA Fi B W, 3 L MgCl, (50
mmol/L) .5 pI. PCR Z #p il (04 4 Ff INTP IR &
14 200 pmol/L) W A#MFE 39. 75 pl ddH, O & AKF
H 50 pl,

PCR ¥ #8257 . 94 C WA 4 min, 20 AMF R
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Ze il 74 N PCR-DGGE #F 58 ¥ 5085 P I 5 3k i vb 10 00 3 i 187

(94 CAEM 30 s, iR KR FEM 65 CHJ 55 C LRk 30
$.72 CHEMR 30 ), FFTH & 1918 KO T #4710
ANEI (94 CAEPE 30 5,55 CiHk 30 5,72 C 4
30 8). x4 72 C #EAH 10 min, PCR ¥ £ 12
mg/ L B IR BHEE I r VK R T 5, — 20 CoKAE R AE 4%
M.
1.2.4 T MAEREKER(DGGE) 5 EB # &
Z M Muyzer &7 (1 Jr 3 I VR ok, xF 40 B 16S
rDNA ) V6~V8 X B934 7= ¥y i 17 DGGE 4317 .
FART7 R F 80 mg/L 3R TN I Tk iz 866 fise (% 79 Mk
e P B B L DR 3R I e R0 D o G bR R
e E B N 400~600 mg/L, % | Dcode DGGE H
VK R GEHEAT R UK LUK 22 0P 40 mmol /L) Tris
ZWE(pH 8.0),7F 200 V HLE T Hl LYK 8 min, B f5
FE 85 V HLE FHLVK 16 h, HIKZ R )G, ¥ DGGE
BHTE 1 XTAE(S 0.5 mg/L EB) 112 #4 15 min,
FRBMW  FAE ddH, O #1231 20 min,
1.2.5 DNA #elkfe st ¥ EB YL 4% DGGE
e T EEAMTR UL AN R A5 A A
1.5 mL .04 1. B DNA [ 5] & i 47 DNA
[l 44k
1.2.6 DNA a5  LLENIK g DNA b 5 b 17
PCR "3, 4 E 519 & U968 (5'-ACG GGG GGA
ACG CGA AGA ACC TTA C-3),L1401(5'-CGG
TGT GTA CAA GAC CC-3"), PCR ¥ HF2F N -
94 CHAS M 4 min, 30 PMFEI (94 CAEPE 30 5,55 C
Bk 30 5,72 CHEAR 30 ), F T1H 2 B IR SR BE R
AT 10 MG (94 C AR 30 5,55 CiB 2k 30 5,72
CHEfH 30 s) , F & 72 CHEAH 10 min, PCR =#4
12 mg/ L 35 HE W 6 e A kR I 5, 26 2R ) TR
HIRA R MR, % 35% NCBI(www. ncbi. nlm. nih,
gov/blast/) . ¥4 B 15 15 51 5 £l 122 v i 2 T 91 3
17X,
2 @RS
2.1 HAH 16S rDNA V6~V8 ATZ X ) PCR &R
DAY 5 2o 72 o A9 40 B AL DNA S B RR, ] 16S
rDNA ) V6~ V8 [ 48 X 5| ¥ (7 GC J& ) AT
PCR "4 . 9" 3 7= ¥ 2 12 mg/ L 3R AH BRI L Uk A
W 3RAF 24 400 bp AR S HEY 3G Fr W (& 1D BT A+
i B B W1 450 B A5 1) PCR 97318 2%
e AEN . T HFEZ:M DGGE #ik3 4T .

250 bp

500 bp
750 bp
1000 bp
2000 bp

Al A2 A3 A4 AS5A6 M A7 A8 A9

1 BESTANT 16S rDNA 1) V6~ V8 1] 45
X PCR 3" 1 ™ 7 sk [l

Al~A3 T 2 d PR s Ad~ A6, T 4 d I RE L5

AT~A9. IE75# 6 d (R s M. DNA Marker(DL2000)

Fig. 1 Representative electrophoresis photo of PCR
amplification products of V6— V8 regions of sample DNA
A1—A3. Stored for 2 days; A4— A6. Stored for 4 days;
A7—A9. Stored for 6 days; M. DNA Marker(DL2000)

2.2 #HE DGGE Ei&E X E &R DNA F 34
DGGE K3 [ A [a] 2% 17 48 8 A 7] 1 Gl 26 ) A
K, M 2 FTRAE LA 1R 2 FE IR AR v
B2, AR ) B ) AS [ Sfe Y 1) i =2 ) A7 7R AR K 22
S, — SRR SR S AR R T — SRR LT R
A AHE R A U RE e BB, K73~
6 FE AN ) I B (] S A |- 30 A AFAE L J2 B4R .
SR % 25 1~ 6 #EAT I Mk DNA, PCR § 3
J5 s 22 12 mg/ L SR BE I A DR A I, 25 2R DL &L 3

Al A2 A3 A4 A5 A6 A7 A8 A9

Bl 2 4 CHERALL R T R AE I 72 rh
A1 i) DGGE &l 3%
M. Marker; A1~ A3. I 2 d (9 FE Sy s Ad~ A6, TR 4 d 19FE S
AT~A9. I 6 d PRERL . 1~6. JF 51 %58 1 8 400
Fig. 2 DGGE fingerprinting of PCR products of chilled
pork micro-flora stored at 4 C by tray-packaging
M. Marker; A1— A3. Stored for 2 days; A4 — A6. Stored for 4 days;
A7—A9. Stored for 6 days;1—6. Main bands for sequence identified
3 T, 40 1~ 6 B AR A% 400~500 bp
PR R S R S BT BT A A R A I S 2R
T IR WD 4B . 6 0 1~6 1) PCR 7=
PIRYI FE45 5 5 GenBank | i B H1F 21 2R 47 L X
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ZERIFE 1.

100 bp
250 bp

500 bp

750 bp
1000 bp

2000 bp

K3 [l DNA ) PCR 48 7 ¥ i ik 1&]
LR R 5 2. SRR 5 3. ST 5 4. L T 5
5. H 4G ER A 6. 1 FF I s M. DNA Marker (DL2000)
Fig. 3 PCR amplification products of reclamation
DNA for identified sequence
1. Brochothrix thermosphacta ;2. Moraxella. sp;3. Aeromonas. sp;

4. Pseudomonas. sp;5. Staphylococcus. sp; 6. Arthrobacter. sp;

M. DNA Marker (DL2000)

2.3 RIVEAMFEIERALBENSHF

MR 1 Al 4500 1~6 PIrARER A AR B 43 ool o
MR R 2 W (Brochothrix thermosphacta) | 57 [G
W (Moraxella. sp) "< B} & (Aeromonas. sp) . &
PN R ( Pseudomonas. sp) 5 % 3R (Sta phylococ-
cus. sp) M ¥ (Arthrobacter. sp) o

1 RABATEIEHDAE DGGE Eif £

KHHFE ISR

Table 1 Identities of bands obtained from DGGE analysis of

bacterial communities in chilled pork during storage

Vi I AL/ %
Band Closest relative bacterium Identity
Yy

! ﬁt:i//i/%rlrﬂj thermosphacta 100

2 SR G B Moraxella. sp 100

3 S BB Aeromonas. sp 100

4 BB B Pseudomonas. sp 100

5 W2 EREE Staphylococcus. sp 99.0

6 WHF A Arthrobacter. sp 99.5

2.3.1 #F k2% DGGE K & 52 R

MR Y R B 2 /0 550 B TR ) i R
f, R 2 A, R R L (Brochothrix
thermosphacta) (5547 1) FEAS [A) AR & o 2 BR8] 48
b [ AR 4 d BFE S 7E A4 A6 TR K
MIAE AS P58 42 A A RL A5 s TRV 6 d A A i
A7 A8 F1 A9 H, AT A8 ERFEH. BRILZ Ak,
TR R 2 TR A AR i b SR ST B DU S T 1Y
AR 2 T3k 1, B OR R 22 1 (Brocho-
thrix thermosphacta) 75V 213G A AS [6) A 72 4 b
15 YL 0 FR A (] 3 RS [ D R 1) A 00 45 SR 1) 25
St AH HAT) = V% A A TP AR TE I — R L B B
X5 Olsson 21 i BF 9% 45 5 3 A — 3, Olsson

SN G EE R 4 d R IR L O R A
(Brochothrix thermosphacta ) &5 f; H 4 & 5 5B
44, 3% IF B 506 AW TS Js LA % .
2.3.2 XBEK®H BHE2AW,ZHKE(Morax-
ella. sp) (%Al 2) [F]FE S 7E A [A] #F i o 52 B[R] 1Y
A, LB A I I R] %) S KT 52 ks T — 20 (H 2
Flr— HARIRSE AT HOR IR .
2.3.3 AEjed  mE 2 AL AL E (Aero-
monas. sp) (&7 3) T Xt W A9 457 7E IV, 4 A1 6 d /Y
FEA AR SE . I 2 d YRR A L, FE IR 4 d
ZHIA TR, T 6 d i TR L B
AR T A4, BRI A b 32 30 H: At 40 1 A=
0 52 6] S5 AT3 BE DR A7 R 100 WD HL 2 A o e o
TR 2 — . 7EHA A CHE h Y dE R
TR W HOJ A0 IR 78 7B 5% BF B2 v AV 5% PY v Bl
B, 5 A BT S5 RN A 3X AT A8 B T AN [ 19 95 e
U5 IR TG RN 5 I A ot AN () D 5 ) 3 i 174 2 5 T
.
2.3.4 MBEAe TEARZAHCAYHE d L X5 R I
FEC S R T 0 MO T R AT TR 23 AT O X R KT
HEAT W) 28 43 B R 4 E . Kk AR BB TR ( Pseudo-
monas. sp)J& FE M F MR FHEZ 0 HE 2
AL UL T i AR A IR 2 ) BB T (Pseudo-
monas. sp) T XN ) 5547 (557 4) — HB = 27
gehgmig S B — H R IR E . X SR 2 H0E —
gyloo-103]
2.3.5 ®ME®REB HEIRE (Staphylococcus. sp)
B P — o R U Y B R R R T
fER R . B 2 AT UL, R % 3K R (Staphylo-
coccus. sp) FITXE B Z54HF 5 78 BT AT RE i AR A IR
2 d A SR AN T T 5 15 T HG O S R A T EL B T
IR 5] A SE AL B 6 d B 26T i AT U] L U L R A
B RS 2 E W RELE AR A5 R B M A G D I
SRV HRE P A 77 Al AR AR 7 5 AR P R A A A
B B AR I A s
2.3.6 ¥AHE wBE 28 W,WHE (Arthrobact-
er. sp) T I B 46 HE 6 — PR R AR 25 5 1 I 5 )
] — FLAEAE » PR 0 G Al 2 8 1Rt P 1 R IR
Lo AFLE T T AT B O G HeF I ) S R 1 A R R AR
1, PR A REAE D A3 I AR 2 il P
WA kT p iy s,

25 b iR R R A T ( Pseudomonas. sp) .
AR 22 F (Brochothrizx thermosphacta ) F15, B Jif
# (Aeromonas. sp) Je& P ity 07580 3 2 v A9 00 35 14 .
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W =% . W ] PCR-DGGE #F5¢ ¥ 205 P 5 72 o i e 34 e 189

2R PR it v A 2 R T A A A YR P 2 R
W R LR . SRS — SR 2
R GE A — B U S B R AR A L 32 2
TR AE AN [F) A UG ¥ 0 P e L RUAE T S A R R 2
AN TA] o L2 25 T T 4] ) S0 < G A A ) A A B
A 1) — B0 X FE ER TR AR Pl A R A
KA — LE 3 A= W5 2 4 8 T H AL 2R W B AR 2
B P EC

3 %5 B

AWEFEE R PCR-DGGE 48 &£ RAF5E T
B PRV HIE R R v ) I A T 2 R 0 A L 5 R R
B, AN [) ok 95 79 2 000885 PR T A 23 A 52 B TR A2 4 L (5
Jee Bt A N ) A A L AR S i T . R
B TR T O ] — R OR R L TEAR
)R PR A AR S AT 22 5 HW IR Z —5 <
P (Aeromonas. sp) 76 V7 gk i #2 H A BT 34 m .
2V AV TR R — o A 0 H R 5 A A BRI — BLAF
TE K5 18 20 SR AT 4

(&% 3tk ]
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