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Contamination and antibiotic resistance of multiple pathogens in raw milk from

different farms of different regions of China in 2019
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Abstract ;: Objective

milk in China. Methods

To understand the contamination of pathogens and the antibiotics resistance characterization in raw

A total of 53 raw milk samples collected from 43 pastures in different regions in China from

September to November in 2019 were detected the contamination of six pathogens, and isolates were tested for the antibiotic

resistant ability. Results
monocytogenes were 62.26%
detection of Cronobacter and Salmonella were negative.
and 58 strains were resistant to antibiotics,

accounted for 36. 67%

strains ,

(25/17). Conclusion

different,

antibiotics resistance rate,

The contamination rates of Escherichia coli, Staphylococcus aureus, Bacillus cereus and Listeria

(33/53),

(33/90).

20.75% (11/53),

5.66% (3/53) and 3.77% (2/53), respectively. The
A total of 117 isolates were selected for antibiotics resistance test
accounted for 49.57% (58/117). 33 of 90 gram-negative strains were resistant

25 of 27 gram-positive bacteria were resistant strains, accounted for 92. 59%

The bacterial contamination in raw milk collected from pastures in different regions was quite

and showed a downward trend with the decrease of temperature. Isolates from raw milk showed a high multiple

suggesting a cautious control of veterinary antibiotics should be adopted.
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Figure 1

Bacterial distribution in 43 pasture samples from September to November
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Table 3 Drug resistance spectrum of 6 resistant bacteria

RS i 52 B0 A 3R

i} 253k 3% S

1

PN 7R ]

0 0 N N N R W W

AM
AM-SAM-SXT
CZ-CXM-CXM( AX)

AM-PIP-CZ-CXM( AX)
AM-SAM-CZ-CXM-CXM ( AX)
AM-PIP-CZ-CXM-CXM ( AX)-CRO
AM-PIP-CZ-CXM-CXM( AX)-CRO-ATM
AM-SAM-PIP-CZ-CXM-CXM ( AX)-CRO-GM
AM-PIP-CZ-CXM-CXM( AX)-CAZ-CRO-ATM

10 AM-SAM-PIP-CZ-CXM-CXM( AX)-CAZ-CRO-ATM-SXT
12 AM-SAM-PIP-CZ-CXM-CXM( AX)-CRO-GM-TM-CIP-LEV-SXT
12 AM-SAM-PIP-CZ-CXM-CXM( AX)-CAZ-CRO-ATM-CIP-LEV-SXT

i 98 5 A

AM
AM-PIP
AM-SAM-PIP
AM-PIP-FT

A e {1 B T

10 AM-SAM-CZ-CXM-CXM ( AX) -CTT-CRO-IMP-FT-SXT

< B (O W R R

b

VA
P-CIP
P-VA
P-E-CM
CM-LNZ-VA
P-CIP-LEV-MXF-TE

P-CIP-LEV-MXF-E-CM

E7EN |

CM-QDA
E-CM-QDA
HLS-CM-QDA
HLS-CM-QDA-TE
P-AM-CM-QDA-VA

CIP-LEV-MXF-CM-QDA-TE

B B Bk

AN R W RN N R W W DN W W NN =

1
1
1
1
1
1
1
1
2
2
1
1
7
3
1
|
AM-SAM-CZ-CXM-CXM ( AX) -CTT-CRO-FT-SXT 6
1
1
1
1
4
1
1
1
6
|
1
1
1
1
1
1
1
1

E-CM
MXF-E-CM
HLS-CIP-MXF-CM

HLS-CIP-MXF-E-CM-TE

TR RAE A7 B P T A S PR A 20 TR X
A= LT K W B A BC T5 Gl A7 A T A A DG
HWAMELE 9 H 20.00% (2/10) BB AETE TH 25 K
B IR TS YL, 10 A A7 K % 4 IR B TS Y i i
H1100. 00% (2/2) ££ 1E i 25 K 5 A [R V5 4, 11
AfETE R B AR EE RS R 47.62%
(10/21) 1772 T 285 K i ¥ A FC T V5 4, 42 /1 B Ak it
ISR AR TC 06, 4 o (0 A A R T 2 — b
FEMANE LR BORE , ETI R Y435 R W E
B 2 — R 5 3 5 1T BE 5 — (R HE A
SR B A AT R S R A G R A ER Y
TR A 20.75% (11/53) KT KOU 22021 4
HRIEAY 144 (3T 8m R AEM AT P 43 1% 75 Y %,
{H = T 5 25 U HRGE Y 432 Iy kSl 3. 249 1
YR WA AERE 9- 11 H 55§ R0 5108
40.00% (4/10) .41.67% (5/12) Fl 6.45% (2/31),
X SRR R BIR R T A AR R —

B9 HAE A 4w 60 A Bk TS Y 1 4
75.00% (3/4) fFAETM 25 0%, 10 H - 7615 i %
1 80. 00% (4/5) FEAETH 25 G 11 H AAAETS Y 1 44
Y 100. 00% (2/2) yifid 24 42 ¥ (R A BR A 75 4%
25 R W oR, 33 bR 2% IR M 2 Bk
66. 67% (22/33) W Bk 2= /DX 3 Fhdnd: # it 2z, K
o8 BRI 3 A T T R 4 7 Bk A B i B ko
3L ORI e A i 2, Ol £ T 24 TR Rk
il 9 5 T AF TR 2B T 43 B RS (5] T IR WEGE 43 B T B
22 T i 24 2% 5 R A, B — K [R) B X A R IS
Bk AP A R 25 50 AR X A5 R 2R 25 H E:
BT 255 AM (n="7) , 3% 5 U 841 2§ 1E f
IS 9 191 288 5 A AS ke Y 1 il 4% 5 TR AT TR 3 2 it 24
TR AM 25 AL R ARz
2 PC A M B3 | 1 8 i 0 e | B DR 3 R e e A
FUBR R A5 AR BE A 7 B- 1A IO e 1 T bk 1 3 2
F AR PRI 25, 06 R L F 5 N T A RN B-PI



2019 47 3 [ A [ 3 X 40375 A A4 3L o P S50 B3 Gt B b AR R 24 LT R —— T 4

—715—

i it 00 i) 700 T 3HIE G . AR SE Y 33 Bk 22
I BA 1 i 245 B b 32 ke 0 P AR 2, Hod 1S B
X 28R P bR AT L AL i A7, 4R R AL S K g R A [G
At 4 B AT BRI S M1 B T FE N 1 R 0 2E L
Gy BARTTBE B-P Tk i 65 05 ME B . fthmk B R FE S
B~V T i Tl 441 7510 5 W 7 9 A I [) D 2 st s SR 1
FRVEAREF OV AR 15 R $7 PG AR 25 Bk AE Y
4 IS TR R H5) 6T R B D bR A e 3R BURR L 33 BRI 24
TR T S 76288 24 W T 24 SRR B L 19 R R I R A [
T R 2 BB B 2 /0 R 2 Bl Sk M 2 TR 2,
16 X 1-3 1R 3k 7 35 it 25 /) B Bk b 6 R K I 3R A
[T 7E LBl Fad XF 4 8k 18 7 &R S ik )i A
SR T —E T 25 8 3t HE R Sk 2 25 ) 2 1)
FEAE 32 S 25 A 16 00, 1803 FH 24 B 9 83— 2D AR 4k
BIT S . AT i S AR R A T T 25 1 B+
G T WIS R B0 U A B T X S [ e 2 Y B
R, ARTFFER 7T MRS E S 2 E
fiif 2511510

25 BAE TR 24 1 24 Fk XF 6 Bl L _E 30 A 2 i
2y, Horp 62, 50% B B AR XT 3 DL HTAE R 25 B3
R Z EI A R, AR BESERIN A 12 BE 4 0 8 A
BRTA 10 AR M T 25 B AL 45 7 tR 2 E I 245 1, Horp R
TR R O BRI LR W2 T N L5y S
66. 67% .50. 00% F1 41. 67% ,i% 5 KOU 4" R iE 1Y
AATSEEAHAREESRRZLAYMAEEH
PR 2 T 2 R A5 R — 8, AN T R —
LB A R S X B 2% PGB R U e Y i S — 3E B
2 ARWEIE 25. 00% 11 4 % (0 4 2 Bk 5 7 o B K it
24 TR 2 e e s DR B 3R 7 O 3 8 i 24 1
TR MRS | AT IE 43 89 31 1 Bk 4 2 6 55 49 2R
TRLAT 3 iy 5 2ORUR 25 WA J [ B s 32, 32 T 19 1% 36 4
SR RN PRIR IT R T R APk AR 15 HR AL 95 2%
i B3R BT 0 B i BR BT AE PN ) i Bk R 4 R T 25 5,
5 CHINGWARU %7 4] 38 ) 96% ~ 97% 1) &% 74
MR 25 2 AN [R] A BIE 5 43 B85 0 B A AN 1 bR 25 1 Bk
FXT R ERMA TR EHEEm 25, 15 %
i BR TR T e bR 2 A S 24, G b 2 R TR R R
BRI EL A S [R] BY TR 25 55400, 11 bk 26 i Bk 11 0 45 4003
T /R AE T AR 2 A0 6 H At B A 2 0 i 2 R AN
1, T 4 BRI BRTE AT 3k kel s i i 25 R K A o i
K2y, BLAME 4 BRI BR B A7 A0 o Wk B R R (T
R R i 52 B4, Al fig S5 10 5 % R R R 24
AX,

25 LA AN TR) 37 2R 46 1 A 2L A e 1 s g
ORI ZREE, R BA — R R B &
SRS e 2R R R e seA A R b g0

TR 73 bR 22 E S 24 R i, O A AR T ol R R R A
[z s 25 , vl e 5 0 B AR B3R 9T A 25 Bl 25 2 1]
M A ¢, o T AR A2 5L v BO A 25 T X
T B 5 M B 1 fG 3, 5 A AR D 0 5 x4k 7R A
I A FLRAE Gz A B PR R AR R X T
AR 2R A b o 5 20— 20 R AT R R B
BI7 L1470 A 2 Al R B TR 24 TR 3 A% 478 1) B

S % 3k

[ 1] BERGE A C, BAARS T. Raw milk producers with high levels of
hygiene and safety[ J]. Epidemiology and Infection, 2020, 148
eld.

[2] QUIGLEY L, O'SULLIVAN O, STANTON C, et al. The
complex microbiota of raw milk [ J]. FEMS Microbiology
Reviews, 2013, 37 (5) : 664-698.

[ 3] BERHE G, WASIHUN A G, KASSAYE E, et al. Milk-borne
bacterial health hazards in milk produced for commercial purpose
in Tigray, northern Ethiopia[ J]. BMC Public Health, 2020, 20
(1): 894.

[ 4] k3gd:, £, BRI, . FLEFLE G b w WL i 4k ml 8 57
BTEEBURMET SRR, EAFE, 2019, 40(3) : 300-
306.

[ 5] EFSA Panel on Biological Hazards ( BIOHAZ ). Secientific
Opinion on the public health risks related to the consumption of
raw drinking milk[ J]. EFSA Journal, 2015, 13 (1) : 3940.

[ 6] ZAse, AR, B0, %, 2 b2 40 i XU T A5 Y
W HEEL)]. BMABLEE, 2019, 40(5) :282-288.

[7] MENGL,LIUHM, LANT, et al. Antibiotic resistance patterns
of Pseudomonas spp. isolated from raw milk revealed by whole
genome sequencing [ J ]. Frontiers in Microbiology, 2020,
11 1005.

[ 8] RANJBAR R, SAFARPOOR DEHKORDI F, SAKHAEI
SHAHREZA M H, et al. Prevalence, identification of virulence
factors, O-serogroups and antibiotic resistance properties of
Shiga-toxin producing Escherichia coli strains isolated from raw
milk and traditional dairy products[J]. Antimicrobial Resistance
& Tnfection Control, 2018, 7 (1) 1-11.

[9] BELANGER L, GARENAUX A, HAREL J, et al. Escherichia
coli from animal reservoirs as a potential source of human
extraintestinal pathogenic E. coli [ J]. FEMS Immunology &
Medical Microbiology, 2011, 62 (1) 1-10.

[10] CAINE L A, NWODO U U, OKOH A I, et al. Occurrence of
virulence genes associated with diarrheagenic Escherichia coli
isolated from raw cow’s milk from two commercial dairy farms in
the Eastern Cape Province, South Africa [ J]. International
Journal of Environmental Research and Public Health, 2014, 11
(11): 11950-11963.

[11] KOU X M, CAI H X, HUANG S D, et al. Prevalence and
characteristics of Staphylococcus aureus isolated from retail raw
milk in northern Xinjiang, China[ J]. Frontiers in Microbiology,
2021, 12; 705947.

[12]  WhiEE, skale, FRRRZE, 45, Az @ L b G 0 6 8 4 3R A 4G DN
Bt R [J]. PG Tk, 2017, 45(9) :17-21.



R B AR AR

—716— CHINESE JOURNAL OF FOOD HYGIENE 2021 “F4 33 555 6 M

[13] BT, WA ROERMAE L EESTRHER[I]. FH8 37-42.
mEERH fE R, 2008, 12:52-53. [16] CARMINATI D, BONVINI B, ROSSETTI L, et al. Investigation

[14]  Hor, ek, B4, 5. 6 PR 0158 R IE 15 Ji 1 2 i AR on the presence of blue pigment-producing Pseudomonas strains
AR TR B Il 98 T A T A B AR T 25 AR AE T (T]. B R along a production line of fresh mozzarella cheese [ J]. Food
AR R R, 2017, 8(12) ; 4889-4894. Control, 2019, 100:321-328.

[15] BEZANSON G S, MACINNIS R, POTTER G, et al. Presence [17] CHINGWARU W, MPUCHANE S F, GASHE B A. Enterococcus
and potential for horizontal transfer of antibiotic resistance in faecalis and Enterococcus faecium isolates from milk, beef, and
oxidase-positive bacteria populating raw salad vegetables [ J ]. chicken and their antibiotic resistance [ J ]. Journal of Food
International Journal of Food Microbiology, 2008, 127 (1-2) . Protection, 2003, 66(6) :931-936.

/INZHoy T 2 A i A T R IR RIS R 2R s o ) S5 ) AT o

k! xl Ak REM MK KRE B REE R RE?
(1. REAERTAHEEH O, Z8 A 230601; 2. EX A& %4 GFEEF O, 6% 100050)

 E.BM A EAD PORMRARABRPBEEEREN R, HE ARARARFTEI&REEZH D EAH
FEH & BHBAZHEMAERS BAFCBRMLEE LG M AH PO X MR AWBR B EET AN R, BB
R RALARRRER IO I EZH PR AR RREEERED R, FEARBE AR ED R FES.
GBW(E) 100547 #= GBW(E) 100548] ., &5it #AF AW RA B BER Lo —# X AT 4 X470 H AR b
EO D ERIRED T AN RAREFERRTH A AR S ELARFED RO AR RBEL 5 R FHE,
KB A W XHRAFR BE LT, B REEE AR

FESES RI55 X EkFRIRAD ;A X E &S .1004- 8456(2021)06-0716- 07

DOI:10. 13590/j. cjth. 2021. 06. 013

Preparation and certification of wheat flour reference material for tenuazonic acid and tentoxin
using isotope dilution- liquid chromatography-tandem mass spectrometry
XIE Ji’an', LIU Bolin', ZHAO Ziwei', YANG Xin®*, ZHANG Lei’,
YANG Dajin*, ZHAO Yunfeng *
(1. Anhui Provincial Center for Disease Control and Prevention, Hefei 230601, China;
2. China National Center for Food Safety Risk Assessment, Beijing 100050, China)

Abstract; Objective A method for the preparation and certification of the reference material of tenuazonic acid ( TeA)
and tentoxin (TEN) in wheat flour was developed. Methods The reference material of TeA and TEN in wheat flour was
prepared from grain which naturally contaminated alternaria toxins, characterizated with national standard regulation.
Results The reference materials of TeA and TEN in wheat flour which contains two values were developed. The reference
materials were approved the second class of National Certified Reference Materials [ GBW (E) 100547 and GBW (E)
100548 ]. Conclusion The reference materials are currently the only National Certified Reference Materials of wheat flour
that naturally contaminate TeA and TEN. The reference materials provides important method ological reference for the

development of matrix reference materials with new mycotoxins in grain in China.

Key words: Wheat flour; tenuazonic acid; tentoxin; alternaria toxins; reference material
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