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Study on the quality control standard of culture medium for Salmonella
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Abstract: Objective The purpose of this study was to provide basis for the revision of GB 4789.28—2013 and the
quality control of culture media by screening the quality control strains of culture media for salmonella test. Methods The
strains specified in GB 4789. 28 and 9 salmonella strains ( Salmonella newport, salmonclla Infantis, Salmonella choleraesuis,
Salmonella blegdam, Salmonella kottbus, Salmonella arizona, Salmonella dublin, Salmonella agona, Salmonella.
anatis) isolated from real food were used to test the growth rate and selectivity of 10 different brands of media including
Rappaport Vassiliadis Salmonella Enrichment, Selenite Cystine Broth, Tetrathionate Broth Base enriched broth, Bismuth
Sulfite Agar, Hektoen Enteric Agar, Xylose Lysine Desoxycholate Agar by quantitative and semi-quantitative methods. It
was evaluated whether the quality control strain used in GB4789. 28—2013 could meet the quality control of salmonella
media. Results The results showed that the growth rate and selectivity of different media brands were different when the
same strain was used, and Salmonella choleraesuis and Salmonella arizonae had higher requirements on the quality of
media. Conclusion It is suggested that medium production enterprises and microbiology laboratories should use strains
isolated from food with higher quality requirement in medium testing, and the quality control methods should be highly

standardized to ensure the stability and reliability of test data.
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Table 1 The medium name and brand

- N e B 5 5L 5 M G

IR R KRR AR 1 B C 5 5 g G m . ]
RV x N N J J N J J x J

1 44 TR T AR R SC N J J J J J J N X X
TTB v N v N v N J J J x
BS N J N N N N N J J x

urk e AR NP HE J N J N v J J X N x
XLD v J v J v N N J J x

V<A B LCLD (s S B BT F LG T S g BB T

R FR 3L VE M B AR WL 1, HARER P 5 1~3 1 1.2.2  $Efh

EAVREFES 13~15 9 GB 4789. 28 f5 i ff ML E 1Y
Br e B i W AR, BAR T 4~12 SR n iy 9 bk
YD ITICTA , B AR 25k F1 vl [ £ 5 245 5 S S F 9 e 52
ey ST AR 7 SO 3 - S T
“CMCC” 45 , 43 1 A A ) 9 2 AR 52 38 = 19 “FC”
/R
1.2 Fik
12,1 BHEH &

Z: MR GB 4789. 28 v (1% T A1 B 8 W 1 i 4% v 1Y
BORPEATHAE

B 1201 A A TR A TR 50 WL FH R A A
9 b 2 A I % SR JE R TSA SR |, 36 C+1 CH 3¢
24 h=2 h, Hrp TTB ¥ WM 77 42 'C=1 CHE 5% 24 h+
2 h,BS {553 36 'C+1 “CHEFE 48 h+2 h, #4734k,
H b B A3 A3 Rl K -8 50~150 CFU, HE B 5 3 45 4
R KFE 2 1.000~5 000 CFU .,
1.2.3 £ WA R SR 50 B A i A KR
it

UL A 000 0 S L e TSA 2 L B 95 3k e B I VK
AE 20~200 CFU B P MR 4% DL T AR KR
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Table 2 The informationof salmonella strains

¥5 TH PR 42 B kR i 5 T4

1 iEV TR CMCC (B)50071 Salmonella typhi

2 ERES NN ATCC 14028 Salmonella typhimurium
3 WICERIKE  CMCC (B)51572 Shigella flexneri

4 ALPEREVPTTIRE  CMCC (B)5S0854  Salmonella newport

5 BOLUTTIRE FC14227 salmonclla Infantis

6 FEEELY T R CMCC (B)50730 Salmonella choleraesuis
7 i PR TR FC2203 Salmonella blegdam

8 BHEAT T ITIRE  CMCC (B)S0748  Salmonella kottbus

9 WA SR V0 1 QTR FC1459 Salmonella arizona
10 HHAMIPITIRE  CMCC (B)S0761  Salmonella dublin

11 W] 53 249 Y0 1] TG B F(C23957 Salmonella agona
12 (LR AN FC13466 Salmonella. anatis

13 KW 35 75 G ATCC 25922 Escherichia coli

14 M ERTH ATCC 29212 Enterococcus faecalis
15 G B (A AT R A ATCC 6538 Staphylococcus aureus

T - FC G D9 AN 52 980 2 1) TR bR Gt 5

AL 24 B 5 IS
o KT MLS-3780 e A
B K PL2002 A B - 22 A (3 ) AT BR 2 )
H Ak B S48 PR205050GC  Z&[H Thermo Fisher Scientific 2 )
IK U i SWB25 2 [# Thermo Fisher Scientific 2\ &)
He W) H AR 1389 Z£ [# Thermo Fisher Scientific 2\ #)
( PR {E ) H

PR:NS/NO
A

P— K%K,

N 3% 57 3P A E 15 21 19 18 7% S 4L

No—— 2 Wb 85 9% 2 °F de b 15 31 19 1/ 7%
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R i 25 AR R SIS B RS L EEAT 1~3 IR &S
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12,4 ME PRk B TR M s 35 ik H AR TR 1 i

FEVEPEVESS T R H R G 97 24 h 5 K0 R
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EAE 20~200 CFU Z [a) 19 °F- B #E 47 11 i, 74 3 2%
45 3 ARG AT BO T B3 i 25
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1.2.5 dE HARw rY & & K

i 18 GB 4789.28 M 2ok, N KAk B Ar o Xl £k
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TR A 1.2.4 HAR W — 5009 € & 7 k17
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2.1 MEFRPERG B A SR ALY B AR R I 45 R

AR GB 29921—2013 £ H B 1 bR 1Y 2
KA 25 g(mL) FE S PR VTR . i 8
GB 4789.4—2016 ¥> '] % T K 3 19 s o 5 47 10 1]
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BT L T B B A S TR RV
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FE S
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AEYE A 2 10" CFU/mL, HoAB Y TR £E B~ 8 iy
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Table 2 The results of colony count of Salmonella after inoculation with RV broth

AN RV IR 5 1 1S RV TS SR/ (CFU/mL)

= L/

bR B B C D E F c H J
LESUARIM | 1.46x10° 8.13x107 7.07x10’ 2.67x10’ <100 <100 <100 <100
R ESUININT| 2.40%x10’ 4.10x107 3.40x10’ 3.10x10’ 2.10x10’ 1.70x10’ 3.30%x107 2.50x10’
WA SRR V0T B <100 1.60x107 1.28x10* 1.30x107 <100 <100 <100 <100
P70 ] B 1.25x10° 6.00x10° 2.01x10® 9.75%10° 4.70x10* 5.80x10° 2.07x10° 2.00x10*
EiNZ VIR 1.63x107 1.09x107 1.19x107 1.67x107 1.44x107 7.74x10’ 7.86x10’ 4.05%10’
BILV TR 6.30x10° 5.99%10’ 1.36x10° 5.98x10’ 8.10x10° 2.29%10’ 1.20x10’ 3.90x10°
HEGLDITIRE 2.61x10° 1.03x10’ 4.95%x107 3.08x10’ 4.42x10° 5.35%10’ 3.91x107 7.80%x10°
B PFTTICH 3.05x10° 2.77x10° 2.84x10° 1.92x10° 3.14x10° 2.43x10° 3.39x10° 3.72x10’
BRI TV T IR TR 4.27x10° 3.48x10° 4.26x107 2.20x10’ 2.10x10’ 7.50%10° 2.24x10° 3.00x10°
FRHIBRTS T T 2.25%10® 1.35x10° 8.15%x107 6.35%10’ 3.41x107 1.13x10* 1.78x10° 3.40%x10’
B 5T 44 V0 1) R A 1.12x10* 2.67x10° 1.49x10° 1.06x10* 1.21x10* 1.83x10° 3.02x10° 5.82x10’

AR ERY <1007 K RV RA% 24 h B B35 R B 10725 R L 5 A4 K

P VS 1) FUE A IS V0 1T R X RV 1
P A v Y R A, A UORE T TR R BE PR E R

RV FiFR IR YO BT s bk . b T R RV
o et A A At R 2% LA 3 MR T I Y TR RS SRR
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i 35 B b o 1 BR
3 RN EEFL T B AN R S0 1
ITIRFETEA S TTB W7 IR B 24 h J5 R
WP 2 10° CFU/mL, HBHIARIP TTIRELE D.F H. 1
4 AN EECTTB WA R REIN B & 10 CFU/mL, {5 %€70
#3

ITIRETE D H.L =AU oK BB A 2 10° CFU/mL
MGYP TR AE FOG. I3 AR F2 36 P R e i =
10° CFU/mL. H F1 T &% TTB %A GE %R0 A 3
WITIR ST AR . AR TTIREZE H A
TTB A 8 R AR 22, K fgiA # 10 CFU/mL.

VT TIG B TTB A% 38 o 5 o v T A s 1

Table 3 The results of colony count of Salmonella after inoculation with TTB broth

AT fi M TTB P %38 B Y T B EE R/ (CFU/mL)

Tk & 7 A B C D E F G H I
R E SN 3.08x107  3.40x107  8.62x107  8.17x10’ 1.76x10°  2.21x107  6.27x107  5.00x10* 1.60x10°
ESARENT ] 1.31x107 1.51x107  2.95%x107 0.00 1.03x107 1.40x10° 1.90x10° <100 <100
MEF AR V01T R <100 <100 <100 <100 <100 <100 <100 <100 <100
FETL TR <100 <100 <100 <100 <100 <100 <100 <100 <100
570 17 R 1.03x10%  9.50x107  9.00x10’ 1.75x10°  6.75%107 0.00 0.00 1.10x10° 6.00x10°
BHREA WD T T R 5.76x107  7.70x107 1.06x10° 1.38x10°  5.68x107  6.00x10° 1.90x10’ <100 <100
FRHIRTS T T 2.80x10" 1.83x10* 9.00x10’ 74.00 1.89x10* 8.40x10° 1.65x10° 8.50x10° 3.95x10°
AP T TR 4.20x107  5.37x107 1.15x10°  2.71x10°  2.81x10’ 1.70x10’ 1.40x10’ 100 2.30x10°
BLLYS T 1.33x10’ 6.73x10’ 2.10x10’ 6.08x10’ 1.95%10’ 1.60x10° 3.50x10° 9.00x10° 1.70x10*
BT 5T 48 0 177 IR 8.10%x10’ 1.04x10° 1.54%10° 1.49x10’ 1.60x10’ 4.80x10° 6.00x10° 1.10x10° 8.00x10*
RS T G E 7.50x10’ 5.80x10’ 1.69x10° 3.44x10’ 1.08x10’ 1.20x10’ 7.00x10° 1.60x10* 1.10x10°

AR RS2 0" K TTB 1Y W A 4 24 W5 3% M Bl 107 /5 R W VA 2E K

HB AT AR 1] I TR AR X At V0 1) TG B R 85 77 A
Jor 5 HEOR Uy, LA O B4R TR AR T BS B IR L
SIS . A SR A V1T I B RN R LD T IR
ARMETE TTB A7 38 B, vl 3k PR A Pk A1 T ik
T AR 1 TTB W7 ABEXT 6 Bk iD
TG AT A RO W B
4 55 F B oR KRIAr SC 17 1 37 K1 R SR
%4

RENE 1K %] 10° CFU/mL, BE % 3 J& 52 B AG T A 75 22 .
A4 A.B.C.D.F.H 64 MM SCHEEN T AR
B TTRE AT A B E . D MR FREAR
RE X 03 FE VD 1) FC T RN P 1) FR TR R AT A5 4800 7

A 6 0 2 L U 1T ECBE R O I 4 B AR B8 IE SC
W7 Gt DR SC A7 AREXT 3 #RvD 1] K B ik
FTAT RO TR A B At R P A 4 2%

TR R SC 738 & 3 kT R

Table 4  The results of colony count of Salmonella after inoculation with SC broth

1] i SC A 3 B R T R R/ (CFU/mL)

AP B A B C D E F G H
ESO RN 2.76 x107 8.95%x107 2.84x107 0.00 2.98x10’ 4.56x10’ 5.48x10’ 6.50x10’
SR ES IS 7.10x10’ 1.09x10° 2.69%10° 6.53x10’ 8.41x107 1.56x10° 1.16x10° 1.50x10°
FEGLTTICH <100 <100 <100 <100 1.80x10* <100 3.07x10’ <100
5 70 177 B B 5.10x10* 1.06x10° 2.16x10’ <100 9.90x10* 1.10x10* 1.47x10® 2.27x10
WA SR V01T R 4.80x10° 2.98x10’ 2.88x10’ 7.20x10* 2.85x10° 9.33x10’ 1.46x10° 9.10x10°
PR T TGS 2.46 X107 1.41x10° 6.08x10’ 3.97x10’ 3.04x10’ 5.54x10’ 5.51x10’ 1.81x10°
BLLYS T R TE 3.40x10° 1.28x10° 6.60x10° 4.53%10° 2.92x10° 2.90x10’ 1.08x10° 1.58x10°
RSP TTR 3.72x10’ 2.00x10° 0.99%x107 3.78x10’ 6.50x10’ 5.45%10’ 1.69x10° 2.28x10°
BFREAG Vb 1T G 1.58x10’ 1.44x10° 1.27x107 2.57x10’ 2.31x10’ 7.48%10’ 1.16x10° 9.41x10’
HEAARYD T IG B 2.25%10’ 8.08x107 2.06x10’ 1.65x10’ 1.99x10’ 2.09%10’ 2.19x10’ 4.72x107
B 5% 290 V0 17T B TR 3.79x10’ 1.45x10° 7.02x107 1.23x10° 5.67x10’ 6.52x107 1.47x10° 1.43x10°

T AR BRI 0" R SCHE T N4 4 24 h 3G 3% R 1072 J5 R DL B 9 A4 1

2.2 HEFEME SR RS TR H bR AR ARG R

AT AT 8 AR 9 K BS Ki R 45 L B
(3 5) MU GB4789. 28 1y HI 5 bR i, Ve £ 4y
BEAER AN EREAERKRERTANT 0.5, 18
F MG IR 1 BRI R E L ERIFA K, WA
FIMHIPTTIRETE 7 A A BS 3595 3k 1A KR4,
R<0.5, v A C.D.G.H.16 1 BS J7 4 -
PR WAz R A o A BLPH VD 1] 0GB A A A v
IR YA 4 A BS 1537 3L 10 4k K R4 /R fF

G AR HERLE o W YD ] IR AR 5T g8 Vb ] ISR 43 )
TE 3 AR BS Bi g3t LA KR E5 R <0.5. HlA
2 BS 55 R BRVR A b 1] TG 1 AR KR
<0.5,

AN SR v 1T FC B X BS 85 5% 3 G SR A
1o 1 BESR, T PR TR R AE O R TR AR . 1 BS
B R BRI i B 25 A T AR U T IGR AR K R R A #
GB 4789. 28 HYZER , 1 MR B MY I8 7% T B AFF 6 A i
PR, F AR A A W T IR Y REAE F R
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Table 5 Growth rate (P, value) of Salmonella in different

brands of BS medium

TR il BS 85 3R LY P A

A B C D E F G H I

BRI 0.94 1.14 1.05 0.07 0.94 0.99 0.92 0.62 1.04
ERGESUIRNN:f 0.68 0.78 0.81 0.00 0.97 0.87 0.88 0.98 0.76
WA ARV TTERE 0.00 0.99 0.00 0.00 0.04 0.89 0.00 0.00 0.00
A B P IR 0.01 0.02 1.07 0.00 1.18 0.99 0.90 1.11° 0.00
HRAAARYD TG 0.01 0.13 0.85 0.00 0.92 0.88 0.94 0.81 0.01
Mg 17 IR T 0.00 1.40 0.55 0.98 0.55 0.98 0.00 0.94 0.00
Faf 5T 24 70 1] [T 0.01 0.52 0.76 0.00 0.96 0.91 0.87 0.80 0.42
ERLDITIRE 0.03 0.75 1.14 0.14 1.21 1.06 0.93 1.01 0.00
R ITIRE 0.99 0.88 0.82 0.85 0.79 0.98 0.87 0.00 0.00
BILVITIGE 0.97 0.78 1.06 0.82 0.96 0.77 0.96 0.90 0.72°
2R UD T TG 0.73 1.09 1.16 0.00 1.15 1.02 0.93 1.02 1.11

VI R R B AT A A K R A S A R L
A7 2 550,007 g 1% V- LA JL 7 9 2

i HE R iR B R A (3 6), L 12 P
PRIREAE A B S HE RE R ERIFAEK ., BT
FIZIBIA U TR E 5 A B A K RA RS
B S IR oK, A FC R A IR TA AE 4 AN g AR RO
ANBEIR BNFREZR . WAIRI P 1T IR X HE 55
I L0 BT A AT g 0 R AR A SR A T 1T I
PR N B4 TR MR HEAT HE K% 352 3 19 554F .

12 ¥RVPTTIC B AE XLD 3535 35 b 4 4 1 10 i
T BS B FR (3R 7)), Hoh 5 98V T IR Py (H 4 4
& GB 4789. 28 MY EK HER G S AL, HAx 45 i i
T 7% T8 25 4 02 b 2SR 0 B B B 7% 8 28 5 1 L
VO] G AR 45 XLD 555 3 F IR R B Sy
AT EREZOR . WA RGP T IR R A TE B
D AR SR AR KORAT A AR K I R
XLD #5357 5 5t 5 SR B, A] LUVE S o 45 1 bk 3
RS TR L o 4
2.3 JAE HAREE MY 2 g

WAl GB4789. 28 X AR H A5 1A 19 K 55 BEoK , ik #F
PR B N A 1 .000~5 000 CFU/mL 3E HFRE 5,

TR R4 B

F 6 A HE B ARV TG 19 A KR (P fHD) 45
Table 6 Growth rate (P, value) of Salmonella in different

brands of HE medium

AT i i HE 5 323 04 P A

PREH A B C D E F G
ERGESUIRNN: | 0.59 090 0.61 0.59 0.61 0.82 0.70
8 [ AR B IR T 0.65 0.58 0.45 0.35 048 0.72 0.46
WAHAISERBIITIRE  0.69 0.79 0.35 0.48 0.48 0.49 0.16
YRV TG B 0.96 0.95 0.99 0.84 0.86 1.00 0.89
BIL T IR 0.79 0.94 0.79 0.96 1.39 0.79 0.88
ERLDITIRE 1.16 1.00 1.34 091 1.28 1.16 1.13
A P IR T 0.80 0.93 0.93 0.72 097 0.88 0.77
FBHEE AR 70 1 B A 1.13 1.14 1.02 1.05 1.16 099 1.11
HBAAARYD T IC B 1.03 1.05 0.98 1.05 0.91 0.99 0.88
Faf 5T 24 Y0 1] IR T 0.83 1.05 1.03 0.97 089 1.13 0.80
M vb I G 0.90 0.85 0.88 0.85 0.93 0.95 1.00
ESVIRET) 1.02 099 0.85 0.88 0.89 1.07 0.78

F7 IR XLD K5 3R IV T TR 9 2 KR (P ) 45 5%
Table 7 Growth rate (P, value) of Salmonella in different
brands of XLD medium

R[] B X LD 5 5 3L 19 P (i

Rk 7 A B C D E F G H
R ESUININT| 0.60 1.50 0.75 0.98 0.97 0.31 0.76 0.60
R B IR T 0.56 0.75 0.62 0.80 1.02 0.21 0.65 0.36
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BT T4 U 1] IR T 0.87 0.94 0.76 0.92 0.63 0.63 0.50 0.64
570 17 G 0.70 0.96 0.80 0.93 0.50 0.55 0.50 0.56
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Table 8 Counting results of non—target bacteria in three broth culture media of different brands

AN R) T RE FR H  3H RES R (CFU/mL)

e T bk 44 B

A B C D E F G H I
TR KM 35 45 [ TR 0.00 0.00 0.00 0.00 0.00 150 0.00 0.00 0.00
F Ik 0.00 0.00 0.00 0.00 0.00 0.00 970 0.00 0.00
K B A G 0.00 0.00 0.00 0.00 0.00 0.00 0.00 % 3050

sC . i
FE i BR 0.00 0.00 0.00 0.00 0.00 0.00 0.00 % 0.00
RV K 35 45 IG TR 0.00 3.03x10° 8.40%10° 0.00 0.00 0.00 0.00 1.08x10° 0.00
B3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

T2 TNIZT L E B 2 RT3 40.007 1% LA UL B 94 A= K
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Table 9 Counting results of three different brands of solid selective media for non—target bacteria
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