YO IT T e PR A2 B I 7 1 BT o —— A T —703—
FR#RE
VO] G 22 5 MR A 2 B e 15 57 3 19 i o)
AE WXL BEXR IR WH AR, EEE
(1. HXER KFAFLT A SR HMN ZE XL 563000; 2. FEALELGEHZHELKE,LFE  100050)

B E:BWM wARAR AL ANEFRFATAEGR, FARETIHROLFRZ DT RERERER
K, FE HAAFR20ARAH 11 ALAEEZR4FAFAIESTKBHAFE ATCC 25922 2 K HH e Hrh , 5t o 2 4
¥ i R BB B AL 4L (BS) 37§ K Hektoen Enteric( HE) 37 A ' #9 4 A F #= % & #k , A7 ) 4L 52 T2 BS 37 %
KHE g3 Ah. R A36 CTHAFBh ABBREF IR LB R RARAR SMAR ERAK I
EHAFRKHATE ATCC 25922 £ % ,0D,, i3 & F 0.1, M m L A8 MARL®RE FREAR RLE LAHE
R A A G T AR BEAE R, OD LT A 0, B35S HERD R BB REREFRFNFT &9 KA
RALFRZ BSEAS R HE 38, 2 A B MHBIE LFREZBSHMA HE R EAAKRERIER HAHMAFHE
hBEREFFTEHEHRZRAMM, Fif AFFRE BS HAEA HE A5 44 E 4% GB 4789. 28—2013 3+ 4

FRFEGRERR,

KEE e AL VTR RAR AT AL

FESES RISS X EkFRIRAD ;A
DOI . 10. 13590/j. cjfth. 2021. 06. 011

XEHS :1004-8456(2021)06-0703-06

Development of selective chemically defined medium for Salmonella
ZHOU Zheng', LIN Hanfa', FENG Junyan', WANG Shifei', HU Ying',
ZHOU Liang', CUI Shenghui’
(1. College of Public Health, Zunyi Medical University, Guizhou Zunyi 563000, China;
2. National Institutes for Food and Drug Control, Beijing 100050, China)

Abstract:; Objective

develop a selective medium with controllable quality for Salmonella. Methods

Amino acids, vitamins and inorganic salts were used to replace beef extract and peptone to

Effects of 20 kinds of amino acids, 11

kinds of vitamins or 4 kinds of inorganic salts on the growth characteristics of Escherichia coli ATCC 25922 were studied,

and the optimal concentration was determined. The beef extract and peptone in bismuth sulfite ( BS) agar or Hektoen

Enteric (HE) agar were replaced, and the chemically defined BS agar or HE agar was developed. Results

Adding

asparagine, aspartic acid, valine, thiamine hydrochloride or riboflavin to the basic medium was the most favorable for the

growth of Escherichia coli ATCC 25922, and the ODy were all higher than 0.1. However, adding serine, lysine

hydrochloride, isoleucine, nicotinic acid, biotin or disodium hydrogen phosphate to the basic medium did not promote the

proliferation of Escherichia coli, and the OD,,

5

was almost 0. The chemically defined BS agar or HE agar was prepared by

replacing beef extract, peptone with 35 kinds of nutrients according to the optimal concentration. After verification of

quality control strains, chemically defined BS agar or HE agar was similar to commercial medium in cell growth index,

colony morphology and special color reaction. Conclusion

requirements of national standard.

Chemically defined BS agar or HE agar meet the quality

Key words: Chemically defined medium; Salmonella; amino acid; vitamin; inorganic salt
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(4 42. 6% ~60%"° . MHE EFr GB 4789.4—2016""
AR, U0 1) FG B 3 8 M 0 i 3 3% Ok R 0O TR
( Bismuth sulfite, BS) Zhg Al HE Bifig , H 4 5 5 B
TR LAEE W A AR R A 2 B R b S R R A
UERA: 9 T 8 2B K, TR R R | IRk 45 9 5 0 o
B2 (OB PR A AR, U0 1T IR B 5 R ik 0 o s I ™ 2B
P SV RO T I8 340 B 0 H

TEA B 5T v, |y T BT 45 W Bk K W AT T ATCC
25922 % 3| BS Bt 08 4 R B R £ A 40 4
MJCTE A, By 9% 5L 2% I 0 e 55 1k e g, TR o 7 5t
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BS Hifig sk HE 3AR 094G st 8 & i il ¢ 1k 27 KR
E 57 B SR SR AL L Rl B S

1 HRE5F*
1.1 PR MESR IR

FE R R KBTI ATCC 25922 B UG FEVD T IR
# ATCC 14028 FIFEVH TR E CMCC 50071 14 T
e ] 2 2 240 A TR R B G
1.2 F2AUERE 5]

YXQ-LS-50G s Jj 78 VA K W ( 1 = AL 3%
IXFABRAF]) (BSC-130411A2 4= 12 4 H6 ( 95 M 22
TR ARGBRAE]) Multiskan GO 43 K B A X
(EHEFERCHREHE AR .

Ji i K 5 R B s KE 9% 3 (Tryptic Soy Agar,
TSA) (J"ARAIAED B AR A F)) (M9 {REh 3 57
(R YED R AR ) 1T E BS ZEE Al
HE Bi5 ()7 AR AP A W Bk B A B2 &) R M Al
TR PR AT BR 2 W) R R R 44 AR 3R (7 A Y B
TR A () 55 A R A ) 5 R RG22 Bk
¥k LR IR
1.3 ik
1301 20 T T R T VAR A

3B 1 S P A TR R 1) R A A BN TR I R
W7 ,36 CHEFE 1 d Ja HeFh 48 8 = Bl - Al b 7
Fige 1 d A3 AR AR, A A RO AR R R R
TC A AR BER K b R R A R YRk R L Uk
A F 10* ~10° CFU/mL, 4 C 7, 1 4> A W 5%,
X HE TR AW R 100 pL TR B WA 100 L M9 Ik #h 55
FIEMR AW .

1.3.2 AMERRMNMER
1.3.2.1 FICERRNH &

L MO A 15 97 H AT D FE Al 55 5% W) i, g A 4%
Yylse e BE B0 1x, AR¥ESEE BD 24 Fl A6 1 A4 A
B AE AR 32, IR 451 1640 20 i 55 57 2L 1Y)
oW BE B2 T 35 FhE 37 W) B0 0 5h W (R
1) B BE BN 1, FE At ¥ B8 7% 207 ot e 32 R iy |
PEATYT R A /N o O B B B — 55 7 W R il
B Fr Wy PR A B & S IR R 298I (0.2 pm)
it BRI B

Fl I R o e e
Table 1  Optimum growth concentration of each substance

in synthetic nutrients

R WA AR RN R

(mg/L) e RE A B (mg/L)
HAEMR (Gly) 10 1% 10
KA (Arg) 200 1% 200
RAWME (Asn) 50 1x 50
KGR (Asp) 20 1x 20
L PEE R (Cys) 65 2x 130
BRAM (Clu) 20 2x 40
BABNE (Gln) 300 4x 1 200
HA R (His) 15 0.5x% 7.5
BEIfAR (Hyp) 20 0.25x 5
S EMR (1le) 50 0. 5% 25
SLEMR (Leu) 50 0.25% 12.5
AR ILRIE (Lys) 40 0.5x% 20
HAR (Met) 15 0.5x 7.5
KHEM (Phe) 15 0.5x 7.5
& BE (Pro) 20 0.5% 10
22 %1% ( Ser) 30 0.5x 15
752 B2 (' Thr) 20 0.5x 10
&R (Trp) 5 0.5x% 2.5
JBE 7K SR —AHER (Tyr) 23.2 0. 5% 11.6
HEBR (Val) 20 1x 20
HEWHRE (V) 0.2 0.5% 0.1
FALEE (ce) 3 0.5x% 1.5
D-ZZTRAES (Vi) 1 0.5x 0.5
JHER (Vys) 35 0.5x% 17.5
M (Vi) 1 0.25x 0.25
i-LEE (1) 1 0.5% 0.5
JHBERE (NA) 1 0.5x% 0.5
X} AR (PABA) 0.2 0.5x 0.1
RIS EE (Vo) 1 1x 1
BHE (Vi) 0. 005 1% 0. 005
B (V) 100 0. 5% 50
iR (Vi) 48. 84 2x 97. 68
Ca(NO;),(CN) 400 0. 5% 200
MgSO,( MS) 800 0.5x 400
KCl (PC) 0.2 0. 5% 0.1
Na, HPO,( DSP) 0.2 0. 5% 0.1

1.3.2.2 HREZFELE

BN ER S S AT 0 B R A G A0 B S B
B SR U JE B L 20 O < 0. 5% (1% 2%, JE Al £
TR L 1%,
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S B FE 48 h, N E H oDy, ., X BN
100 pL BEEW M 100 wL M9 {KEh 5 72 20018 50
1.3.3 b2 B E Ky 95 56 5 1l B 75 2L 19 e A
1.3.3.1 AL2#BR5E BS TAs A1 HE Zs (4 &

20 e M8 B 1 W B G 10 3% BRI BC  ESE R IR A
W A ERBEASW ML ERIR AW, BEERIRS
WA BRI AW LR TR A W45 100 mL 5 HAlh
YR G , I A5 R AR B 1000 mL,
1.3.3.2 AKE(GH)ME

2 MR [E b5 GB 4789.28—2013"% | HAnHE Mk
H b B 2 18 5 36 BICR 16 r ik e arik ., il
FI 1 WL 42 F 38 43 51 BUK 3 FF 7 ATCC 25922
BiFEVP 1T ATCC 14028 FI5 FE V0 [T R H# CMCC
50071 BAR 1 ¥, 7R By 3 R B R ] oS g5
BUNFHEZ, 36 C T HiF 24 h J/F#& DL H kit
AW ERIBE G, BAA ILERMERHEEK
MR G g 1, W RAL — 2 1 2 A5 B8 2% 18 95 2B
K, G HRo.5, ERL ERAEREEAEK EK
/DT REN — PR EAERKMS, NG o, id
SR AR5 MBI G, LA TSA S = Ff i
BRI S H R
1.4 Bt

PR Z 40 R SPSS 17. 0 B4 X 5
L ik {# F Sigmaplot 12.5 2 #

2 &R
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2.1.1 H¥

AL L MO AR Eh 35 55 58 S % B 4 BT T
WL — SR | 4k A s JE AL R N K AT
ATCC 25922 A=K AFFMER I . 76 0 h i X B 5 &
WA S F= R B WA 0D, fH¥8 0.04~0.05
(G5RAKTR) ,TE 48 h i, Xt BB 2 OD,,, 18
520 0. 04 ~0. 05, AN [l 5 BE 57 2 W B IR 0D
H &R B ARk ] 1 12 th AOD & 8 37 &R
PE R OD B 5 X BB W OD M 2EMH, bR 74
MR (Ser) TR ERL TR (Lys) Al 7 52 2 R (Lle)
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1B) ,48 h B} i AOD,,, H¥ % T 0.1, B &
T e B 1 3 T B R, WS &R (Gly) M & R
(Arg) AR KA 2R 5 K 4 Tk i 1) B 75 56 18 e
JESEHE KGN, WA R (Glu) | 2 bk & R
(Cys) B Z WM (Gln) MY 55 F7 35 B Wk 0B 7= 9
e B 52 TEAH G (H R il 20 R (Hyp) B 282 (Trp ) 5
SEAMR (Leuw) ARG,
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Tyr-ft 7K i Z PR — B EE | Gly-H 2R, Arg- ¥ 22 , Val -4l 2 2,
Asn-R & BENE ; Asp-RERIR , Gln-45 & BEME , Hyp-F2 Il & R,
Cys-B AR, Gln-4 Z Bt , Trp- (A E R , Leu-58 AR
U AN [ B A R R AT 7 ATCC 25922 1K HY
RN (48 h)

Figure 1  Effects of different concentrations of amino acids

on the growth of Escherichia coli ATCC 25922 (48 h)
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Figure 2 Effect of different concentrations of vitamins on the

growth of Escherichia coli ATCC 25922 (48 h)
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o AR A B
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Figure 3  Effect of different concentrations of inorganic salts

on the growth of Escherichia coli ATCC 25922 (48 h)
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B AW fl e B L EE IR SR 1 R

0.12

0.09r

[a] L
5 0.06
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B AR ] 7 B AR R A R B 35 P 9% 5+ (P<0. 05) ;CN-Ca(NO, ), , Glu-B &R , Cys-F BEE R , Gln-78 E BENE ,
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Figure 4 Effects of different concentrations of nutrients on the growth of Escherichia coli ATCC 25922 (48 h)
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T A-D 4r B2 ATCC 14028 \E-H 3% CMCC 50071, 1-M 4351
2 ATCC 25922 A KAEHTIN AN T~ AR IR B b2 B e
JTZRERYL TSA
5 kIR HE AT & HE BiE L ERAE KB
Figure 5 Growth of strains on chemically defined HE

and commercial HE agar

2 i HE fLsRE HE BRIR S #k G {H
Table 2 Growth index of strains in chemically defined HE

and commercial HE agar

i gp sk ATCC 14028 CMCC 50071  ATCC 25922
UM R HE 3508 15.3320.57°  12.83+0.28"  6.00+0. 00°
JUAREYL HE HUIR 8.50+0.50" 13.66%0.57" 5.50+0.50"
k2R E HE TR 7.33£0.57°  9.66+0.57"  5.33+0.29"

VE < [ R B bR 110 S 7] 5 REAR 36 77 76 B8P 22 5% (P<0. 05)
NEJCHWI .25 5 (I SE-H) , 4 3% B i 2 ) 5K Jigg A
PRRRAE
2.3 fk2EFRE BS BifE AT BS Bt MY LK

Z3d 24 h K5 g% 3 P BTIE AR ZE TSA 594 -
KSR, G B R 16 5% 6, 36 B B FlvE K IE
R ATCC 14028 7EfL2# R & BS Bifg LAY G {H K
15.3320.57 (K 3) , WK 2R 6, A& EOLE (K
6A-D) , FRBLH B (9 VD [T IC B REAE, BB CMCC
50071 7E fb % BR E BS IR BBy G fH A
12.66£0. 57, A K1 0 R %, B Pk ATCC 25922 7
b2 BRE BS BiE AR 5B KB FF B 78 BS 35
g b Y S RYRRAIE

3 fb2EMRE BS MITE BS BB KK G H

Table 3 Growth index of strains in chemically defined BS

and commercial BS agar

RS ATCC 14028 CMCC 50071  ATCC 25922

BUMIE R BS BlE 11.16+0.28"  13.33+0.57° —
IR AL BS Bl 8.66+0.57° 11.66%0.57" —

fb2 R BS B 15.33£0.57"  12.66+0.57™ —

e —" R ORI R TRIRE B R A AS ) AR R A T B 2
5 (P<0.05)

3 itig

B 3% 114 2B o B FG e R R W AR TR A K
T R AR 2 0 T A1 R vl % B U R U X

L A-D 492 ATCC 14028 \E-H 43 %) CMCC 50071, T-M 43l &
ATCC 25922 AR AEFUNE R ) AR IFYL A= R E R AR IR0 TSA
Kl 6 fb2EBRE BS AT BS BUIR LA B kA KGO

Figure 6 Growth of strains on chemically defined

BS and commercial BS agar
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i ORGSR RN 4 22 e v] i A s ER 5 & T R Ak
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Peilt N = RRAIEIA S INA A T #EAE K, S38048 h
BT A R 4 Z R 15 97 W0 T ok RE Y B b v T O
fh MR . YANG 45 Al w4 K Bt K £
B B R 2R I R e AELJE X S AR L s &
iR |0 R R 2 R K R B T S ) R R X
Lo [ AE TR VR BT BE A% 2 R At 20 3 R 1Y A
AT 240 T B A G, A 2 v R L R S R S g
PRHER AT ATCC 25922 4= K | Tl 451 44 R fig W 3%
A BE K AT B ATCC 25922 A= K 156 W A [A] B Bk
TEE BRI GF LA 25

R R W e A% B R 18 i KRR b AR HE R AT
R X AT RE S H A S 5 ik o AR s b0 Al
O, DR Shy o T T i 2 T 0 W 0 e O g 1%l B A
F MR R S 50 TORUIR DR A
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TER — TR RN, 35 7% 2 o % Ho A KO 3
SO T AE R — A R B 3R 5 T, A A s 52 3k
PR 2 [R] Ja AN [R) A 2 TR AR I A O 0 A A A 22
5. COCAIGN-BOUSQUET %" ff5¢ k LR 45 K £
BRL IR FLAFT TR 09 8 % 5 R AR F AR AL (H 2 2L IR LR
FLAT TR AT 5 7L R L AT T 7 R SR B . CHEN
SV AR T 5 RO Y 2F 0 R B A A M Ak 2 PR S B
IR R RGO, & B BE S 2 f A B HLS L1028
FI ATCC7050 £ K R 47, B &E 45 2F /0 F7 14 36D1 M
P4-102B JL-FAA K, 36 B e AR Ak 27 PR 35 55 56
B ISP R AR KT LTS R R, AT
14 J5R AR TR bR K AT B ATCC 25922 784k 22 BR & BS
Tl 1Tk AR R i JaE PR R AR % R I A TR A ) 1 11
VE R T AR B = 8 = 0 I, AR 58 1 Se 44 ATCC 25
922 JF & T S FE IR 4k A= R A C AL EL 19 4R A= K ARk
S, A A e A AR R R — SR R
PITIR T ATCC 14028 F1 CMCC 50071 4 K 1) i3
WP MR 22094k 4 R E HE F1 BS Bl 5256 45
EPIE T 3% — i, BARPIA VD 1] QB 72 b 2% BR 2 HE
MBS Bl LM A KWk s T EF GB
4789.28—2013 FJER ,{HJE: ATCC 14028 7£ b2 R
JE HE BEfis iy A KA 8U 7. 33, HAE KiE ik
A AR R PR TR A5 ) 5 2k S8 AT LAk — 25 A Ak Ak 2
PR 35 7% S 4l o R HLHR

bR T 222 AR R AR e i A
PR S oA 29 FhE 35 W) 5T 34 8 BE A2 i K W AT I
ATCC 25922 4= A J2 55 B AR RSO R TR,
HR R R KA TR 490 2 Rk R e D A 8% R
AOVE SR o 38 3 % 20 A2 LR (11 Fh 2 4E 2R FN 4
Flr JCHLER (4 LR AR AL, I BBCFC 28 PR R AR 1 R, T
YEAL2FBRE HE BEAE F1 BS BB 15 97 3% 253 KT
H ATCC 25922 FRAGFEVTTIRE ATCC 14028 F1475; %€
YWITIRE CMCC 50071 fY 52 56 56 4iF , 3iF B 4k 2% B
HE 3R F1 BS ZER 5 37 B 755 & E AR GB 4789. 28—
2013 Y 5T 2K e o 3R [ B B0 A ) gl Ak 2
S BRI I R AR —E S5 BE

S % Uk
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