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Investigation and analysis on microbial contamination status of sold Zao
pepper in Guiyang city
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ABSTRACT: Objective To understand the current microbial contamination status of sold Zao pepper in Guiyang
city. Methods A total of 120 samples of Zao pepper were collected randomly from farmers’ markets, grocery stores,
supermarkets, and convenience stores in Guiyang city. Coliforms, Salmonella, Staphylococcus aureus and Bacillus
cereus were detected according to GB 4789 National food safety standard-Food microbiology examination. The
virulence genes of foodborne pathogens were detected by using PCR method. Results According to the microbial
limit requirements in DBS52/012-2016 Local food safety standard- Fermented pepper products of Guizhou, the
qualified rate of 120 samples was 98.33%, and the unqualified index was coliform bacteria. No Salmonella and
Staphylococcus aureus were detected. The detection rate of Bacillus cereus in the samples was 55.00%. A total of 20
toxigenic patterns were found in 66 strains of Bacillus cereus, the detection rates of entFM, nheA, nheB, nheC, hblA,
hbID, hbIC, bceT and ces were 96.97%, 95.45%, 92.42%, 92.42%, 66.67%, 62.12%, 57.58%, 22.73% and 9.09%,

respectively, and cytK gene was not detected. Conclusion The qualified rate of the Zao peppers sold in Guiyang is
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high, but the detection of Bacillus cereus and the carrying of multiple virulence genes in the samples indicate the

existence of hidden food safety hazards.
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HRRAERT T KRR | A BUE, 32 M AR E %
FREBRLY A2 1 2oL 2 A 22 R A 10 1) DR R/ T 58 B
BEETA YL IR T IR RS . A DT RE R, H
SO TR A FLIR B D35 TR A2 (L SR R AU ) ol
VIR LA, TR B B B ) e AR
MRS s | R A e F RN . SN AR & &
FROREBIOR, HAT AR5 1 g 5% B T il P R
WA et ATl LR 4 ST AR ST . il
At R T AR S TR B, A TR A TS YR Bl
P, PRI T A, AR SRR AR B0 Al 1)
R IR RO 1 VS PR A

2 MREREE

2.1 HmRE&E

PIBEHLRAER) 2K, 72 oo 48 0 BETTRAE 120 MRt
WURESL: 60 13 28 P [ I HCE AN, R AKRHA T K&
RIS, 5350 60 4 R hn Uil 26 7™ B 65 1A R M
B, SR T S AEFE
2.2 LRSI

BSA4202S-CW HLF- K- (f[E Sartorius /A H]); BF115
S 1 X VL 15 FE 46 (2 12 Binder 23 7)); VITEK 2 Compact 4 H
SR W S R e 0k [ AR g B3R 0 w]); T100 #6JF PCR
P14 . PowerPac Basic HL¥K{Y . Gel Doc XR+EEIE % %
(3 Bio-Rad A vl); 4hdh5E LI AHER B (violet red
bile agar, VRBA) ., {24¢FLIHHEL P17 (brilliant green lactose
bile brogh, BGLB). %% #%E [l 7K (buffered peptone water,
BPW) . Ui fif 2 445 £ 144 T Y (tatrathionate broth, TTB),
VAR 5 e 20 FR 1 T8 i (selenite cystine, SC). JVARER BB
JIg (bismuth sulfite agar, BS). AHH i % 2 M 4 M0 £ Bl ig
(xylose lysine deoxycholate agar, XLD). Baird-Parker Bl .
H 8 B U % Z W W FE Bl BE 3 A (mannitol
-egg-yolk-polymyxin agar base, MYP)(At 5t fili#f H R A 45
PR T, AN Bral, 2548 Bk 2550 A R A F);
GN. GP. BCL A: k%5 R (1% [ A= Wi IR 2N w]); PCR 5
W (b R —MAE AR R E A PR A wl); 2xPCR - Solution

Premix Taq( H 4% Takara 2\ )
23 REEH

S S IR SE AR 2 B R IS oA i, BT AR
W2 el K O M . S [ B SR PR ) 6 ) (i
B KR [RE (ATCC 25922) . YD R (ATCC 14028).
& O ERF (ATCC 6538) 5 H H I A A5 0 1Y)
HHERE ZE HAT B (CMCC 63303)VE B 45 0] BE
24 LWHE
24.1 KA Mg Aaam

FEANIZ IR GB 4789.3-2016 &b &4 E S ARE £ hh
WAEERE KIBEEETED) P GB 4789.4-2016 (&4
LREFREE SRMEYFEE PITRERS) . GB
4789.10-2016 { &M% & EFnfE &RMED KRR 4
WO ERERE ) P2 K GB 4789.14-2014 (£ 54 4 [
FARUE AT R WA ZE AT A 36 ) (AR G
ikt 4 WRAEYTRARCR I AR EC. YIRS . &
AT ER VA TTE A SRR 2R MR B B0 SEA A DU
242 HEHFRATE F A AR AN

HURE it e 43 B3 300 10 W8 R 28 IRUAT B I R A B 3R 90,
KRB IEIN 4 DNA, HAR ) 5% 30kl R £
T PCR W7 LA WA 2R IAT A 9 10 85 1 2R (nhed
nheB . nheC. hblA . hbIC. hbID . cytKl . ces. entFM . bceT).
10 Xtag REE A5 5 Ry W &2 3k, 5195F
B BB BER/NILER 1.

2.5 FMNERE

Hedi DBS52/012-2016 (£ i 2e M7 ke SN & e
BB Y B ShRE AT IR
2.6 ZitoHR

K s gt 43 Bk FEE SPSS 19, it drr
TR KN 2 KR, WK 0=0.05,

3 HRED

3.1 EEMERBREDSERR

Xt 120 3 FE LT 4 TR PR AR R I, 25 SR KM
R 0 1.67%(2/120), L2585, 2 1 HCEORE AR i
WG H T RRYA AT TR o AR R VD T T IR S 4 78 (B AT BR T .
fiKHE DBS52/012—2016 #A: Wi br ) R ZER, FER A
F&AN 98.33%. WEFEZEMUAT IR AS 1Ky 55.00%(66/120),
K] 1l 7 94 Hh G I A 2 AT ERT R A R, OW IZ R AR AN
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i A, A 5 BH T I B RE B A M 75 BtR B IR A S0 M 9373

BAETEN o AN RIS T (B i A 2F IO A1 A4 1R R
Z 5, HAECRERE R IR N 90.00%(54/60), HZEr: i
FIRS 30 20.00%(12/60), JHZERR S AR LS T % 2%
BB L (4=59.39, P<0.01); #4503 2,
3.2 MEERMERAEHE SR REISRKES

TE 66 17315 Y T IAE 2R IUAT A ORI BRABURE & v, FSCRERE

A TP R ZE AT TR K ZAE T 10~100 CFU/g, (i
i 60.71%.  TDHUEEAE & Hh AR 2 AP TR Bl K 2
<10 CFU/g, diEh BB 81.81%, 15K /341 W3k 3.
JL AP RICRE R S I T RS R LT 34850 (60.2643.02) CFU/g,
THRBERE S T B S S LT %0 (13.49+42.13) CFU/g, 1l
FE R T5 JeAKEAR S22 5 TR R A (7=7.601, P<0.01),

®1 BEHFRTFESHERSIMFTIRY EEA N

Table 1 Primer sequences of virulence genes of Bacillus cereus and sizes of amplified products

H £ IR/ P22 5195 5°—3° TR /N bp
nheA-F GAGGGGCAAACAGAAGTGAA
nheA 186
nheA-R TGCGAACTTTTGATGATTCG
nheB-F CCGCTTCTGCAAAATCAAAT
nheB 281
nheB-R TGCGCAGTTGTAACTTGTCC
nheC-F ACATCCTTTTGCAGCAGAAC
nheC 618
nheC-R CCACCAGCAATGACCATATC
hblC-F CGAAAATTAGGTGCGCAATC
hblC 411
hbIC-R TAATATGCCTTGCGCAGTTG
hblD-F AGATGCTACAAGACTTCAAAGGGAAACTAT
hblD 205
hbID-R TGATTAGCACGATCTGCTTTCATACTT
hblA-F ATTAATACAGGGGATGGAGAAACTT
hblA 436
hblA-R TGATCCTAATACTTCTTCTAGACGCTT
cytK-F AACAGATATCGGTCAAAATGC
cytK 623
cytK-R CGTGCATCTGTTTCATGAGG
ces-F GGTGACACATTATCATATAAGGTG
ces 1271
ces-R GTAAGCGAACCTGTCTGTAACAACA
entFFM-F CAAAGACTTCGTAACAAAAGGTGGT
entFM 290
entFM-R TGTTTACTCCGCCTTTTACAAACTT
bceT-F AGCTTGGAGCGGAGCAGACTATGT
bceT 701
bceT-R GTATTTCTTTCCCGCTTGCCTTTT
2 FEEMERNMEYRNERELE, %)
Table 2 Microbiological test results of Zao pepper samples (detection rate, %)
FEGRECEE (n) KGR IR S A IR WA 2 AT BT
EZen 60 3.33 0 0 90.00
TRBAF: i 60 0 0 0 20.00
&t 120 1.67 0 0 55.00

R3 FEIERABIERAGE R RETE IS RKF I (%)

Table 3 Distribution of Bacillus cereus contamination levels in different packaging types of Zao pepper samples (%)

ZEMIFF B /(CFU/g) <10 10~100 100~1000 >1000
HRERE 10.71 28.57 0
THEERE 81.81 9.09 0
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33 EHEZFREARENSHEEENER

XT3 B8 1Y 66 BRI FE ZEBIAT A 1 10 83 ) BT T
PCR i, 2558 entFM FERKL H R 5, N 96.97%, nhed
M 95.45%, nheB F nheC ¥} 92.42%, hbIA 2}y 66.67%, hblD
} 62.12%, hbIC 2}y 57.58%, beeT H 22.73%, ces H 9.09%,
KK ek FEH, [FIEHENT nhe 3 NEEFHIE 86.36%

(57/66), [FIRHEHT hbl 3 PFEH 5 51.52%(34/66), R4
W nhe 3 FEH S hbl 3 ALK 46.97%(31/66), Kt
PR 4. LA 20 R, FTA wbk 20T 3 F
BN, R 9 M EE, B RILE S
“nheA\B\C-hbIA\C\D-entFM> 1 1 K % &, H 31.82%
(21/66); Hk 2 “nheA\B\C-entFM”, J3 19.70%(13/66).

x4 BEFRTESHEEKHER
Table 4 Detection status of virulence genes of Bacillus cereus
HICRFE THRCHAF: i
BT ot U/ R x5 /%
AR S T tH /% LoAREA S T tH /%
hblA 44 66.67 36 66.67 8 66.67
hbiC 38 57.58 34 62.96 4 33.33
hblD 41 62.12 37 68.52 4 33.33
nheA 63 95.45 51 94.44 12 100.00
nheB 61 92.42 49 90.74 12 100.00
nheC 61 92.42 51 94.44 10 83.33
entFM 64 96.97 54 100.00 10 83.33
cytK 0 0.00 0 0.00 0 0.00
bceT 15 22.73 11 20.37 4 33.33
ces 6 9.09 4 7.41 2 16.67
hblA+hbIC+hblD 34 51.52 30 55.56 4 33.33
nheA+nheB+nheC 57 86.36 47 87.04 10 83.33
Zl;ff;f”%ecgf%gg 31 46.97 29 53.70 2 16.67
x5 HERMEREEFETESHEESETERR
Table 5 Toxigenic patterns of Bacillus cereusin Zao pepper samples
R nhedA  nheB  nheC  hblA  hbIC  hbID  cytK  ces  entFM  bcel H B3 R 5 2%
I + + + + + + - - + - 31.82(21/66)
I + + + - _ _ _ - + - 19.70(13/66)
1 + + + + + + - — + + 12.12(8/66)
v + + + + - - - - + - 4.55(3/66)
A\ + + + + + + - + + + 3.03(2/66)
VI + + + - + + - - + - 3.03(2/66)
il + + + - - - - + + - 3.03(2/66)
VIII + - + + + + - - + - 3.03(2/66)
X + + 7 + - _ _ _ - - 23.03(2/66)
X - — + + + + - - + + 1.52(1/66)
X1 + + + + + - - - + - 1.52(1/66)
X1 + + + - + + - - + + 1.52(1/66)
X1 + + + - - - - + + + 1.52(1/66)
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FE PRI nheA nheB  nheC  hbld hbIC  hbID  cytK  ces entFM  bceT H i JE R /%
X1V + + + - - + - + + + 1.52(1/66)
XV - - - + - + - - + - 1.52(1/66)
XVI + + - + - + - - + - 1.52(1/66)
XVI + + - - - - - - + - 1.52(1/66)
XVII + + + - - — - - + + 1.52(1/66)
XIX + + + + - + - — + - 1.52(1/66)
XX _ _ + + _ _ _ + - 1.52(1/66)

TE: HA T, A

4 5Tt

i DBS52/012—2016, ASUIEAT Y 120 {3 HEBHURE
SR AR, A 2 O I ECRRE BRSSO T
BE, % BT . BIA AT EELE AR 2 4010,
T ARSI i b, LA FHG RK B . &
VR 0 O AR TE T L ASREDY AR S FE B R AR G
FIVA AT TR, 378 F S 7E IR R R b T B2 2 TS 4, 47
75 | BRI A KU

AHGT RN, 55.00%08% S T ISR SERIAT I .
FEZEMAT B S —Fh o DL B SR A B0 B, B TR %
WEREZEMAF M B B LR =L Wi R =
10° CFU/!, SR, A SIAR A B R 2R AT T 5 S 29
HEEI B DR IE . DU /N 120 442826 D P

IR 2R IUFF 1 (2.2%10% CFU/g)T5 Y 1K AR B E VS etk U,

“EA R 14 4 W R T R 2E AT BT (8.0
10° CFU/g)i5 Y454 1 MK S R U2 A 28 AT
SEEY R N A dE R RS R
MKt RERH ces FEH G, JET5HR ERAFEIRE ER
HEK Nhe, P #ER BL, AREHER K(oK). HEx
T(bee DT 2 FM(entFM)%: 5 Fpl51, shiibk 254 —Fh

s 2 A R AU IR 5 2 5 11 66 BRI 2 AT 1,

entFM 3 [H nhe JE DR R H 2R B85, 5 SOk aE A RO 18)
PRHFEE FM 5 AR M%7 R Nhe ol RE N S BHTTTH
BB P R ZE AT T 0 R I . AR ZEREAT
R MR 55 5 T A 6, EAREE Nhe 19 3 4
FE[K (nhed . nheB. nheC)Yg AR HF: Sk BlHAk, &
BERIME BL £FRIEE (hblA . hbIC . hbID)WEREA 25774
VI R, AR AT IR ZE AT R, 83.33% 5 R A
BEF Nhe SEIH, 33.33%#5H7 5 A4 RIS LR BL 3L, $##7R3X
SERE ST RE R BTG . RRRIIR T EE R ces RS H %A%
%, 530N 520 A 6 RRERIHEN ces M A
RIAEFR I 3¢ Nhe FEH/E SR E BL LA, $2/8 T RE

[ri - B 5 Ak F) XUBS: o ASBIESESS SR s, BEFH AT
B RE BB i P S 2 ML B A 1 A iy, ELI A5 —Fh
s ZPhRE SR, SN TR A — B R
DAL, DRATALAS HE— A IR BIOABURE b 19 S 0 P, O
AT A T DRA I R A 95 bR DL 1A 2, AR 22 s
Bt D SN B 2 A 5 AR v R BB by A 1B 1T 4
Hct, LARR PR At

AHFFELE RN, R Al 9 T AR B0 B S 8 T K
Ao T BOIRCEORE B 2 D TE LR A Al A
AR A ) R A R A R R 1 A I R, A
FEBRUH ) AT e 2 B B, AR S T AR 25 A . A
U F ) ORI 2 Sy 2B A, A L
PREE T AR BOE LR KR, S5 T A R A X ez . I,
B RTINS A JIE, [t i 228 7 i)
EHHE, BERE LR R A .
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