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Determination of the minimum water activity for growth of Escherichia coli
and Staphylococcus aureus
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ABSTRACT: Objective To explore the minimum growth water activity (A,) of Escherichia coli and
Saphylococcus aureus. Methods The effect of A,, on the growth of E. coli and S. aureus under the action of NaCl,
sucrose and glycerin was studied by qualitative and quantitative tests. Results The minimum A, for growth of E.
coliwas 0.922-0.950, and that of Saphylococcus aureus was 0.864-0.900. With the decrease of water activity, the total
growth of E. coli and S. aureus decreased, the stagnation time prolonged, and the specific growth rate decreased,
according to the analysis of growth curve. Conclusions Water activity regulator can affect the minimum levels of
A, for growth of microorganisms. E. coli is more tolerant to glycerol, while S. aureusis NaCl. The specific growth
rate of the 2 microorganisms show a linear decline rule, and the decline rule is basically the same for the specific
growth rate of NaCl and sucrose.
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Table 1 Minimum levels of A, growth
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Growth curve of E. coli in TSB with different A,, adjusted by NaCl
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Fig.2 Growth curve of E. coli in TSB with different A, adjusted by sucrose
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Fig.5 Growth curve of S. aureus in TSB with different A, adjusted by sucrose
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Fig.3 Growth curve of E. coli in TSB with different A, adjusted by glycerin
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Fig.6 Growth curve of S. aureus in TSB with different A, adjusted by glycerin
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Fig.10 Growth rate of Saureus in different A,
4 & ®

ARHFFTFIA, 2 FhoK o6 BE I Y 700 (UL A AT H ) AR
bl KW B A B H i S A A7, T 4 9 0 7 Bk A A
PR EE M TR 32 . Marshall ZefF5el e m, e oAb 40—
FOTE LT, K 431 B 5 700 252 me B AR P 100 e I A 1K
AIGEE

Cundell %> 8 6 FH LA A TE 7], KR
HIBCARAE KK MG E A 0.95, ASBIFSE M 0.950, Z55R—5.H
R, WA K EEWIEEE . pH E. HIRAMEL
FOKATIERESE, UL, QREEFREE | BE R R R A,
e IO FE 1) EAARU B i A 2257, Leggieri 2 O IE(f
AR AT, 488 R R ER B A B AR AR K K 6 A
0.86, MIASHIGE NEEH N 0.876, Rk, £1%F—LehRitE A SCRk
HRHEER R A W B AR K TG B, BB —E AR
BB EEE, HAZRLXME, EN AT HTS%,

WG F, DLEALE . A o R R, 7
35 °CHMT, LIRS K EMRBIACh BE 3R 3E, KIAHIR A TH 1)
BARA KK MG BEAE 0.922~0.950 2], 4l (A5 R
P ERARA: K IK AMIE BETE 0.864~0.900 Z [1]

HAEX A K h 2T, B KOG TR, KGR
PN 4 B A ER T 1 S KRR A, (S R K, ek
KR R0 BT RH, IX 2 FREA H A KO R LR
FERLAE, HAEEIREN ARG Lo b R R R R AR —

SE

[1] Scott WJ. Water relations of food spoilage microorganisms [J]. Adv Food
Res, 1957, 7: 83-127.

[2] Cundell AM, Fontana AlJ.
pharmaceutical industry [M]. Richmond: Davis Healthcare International
Publishing, 2009.

[3] Troller JA, Christian JHB. Water activity and food [M]. Pittsburgh:
Academic Press, 1978.

[4] USP/NF 41 [S].

[5] ICH QG6A Specifications: Test procedures and acceptance criteria for new

Water activity applications in the

[10]

(1]

[12]

[13]

[14]

[15]

[1e]

[17]

[18]

drug substances and new drug products: Chemical substances [S].

Uiy, PNE, ThALUE, AF. ERBTKSE BRI E A TC TR R G
R BRI, 259053 HiZkik, 2018, 38(10): 1837-1841.

Sheng JF, Li H, Ma SH, et al. Application of water activity determination
of microbial control in nonsterile pharmaceutical products [J]. Chin J
Pharm Anal, 2018, 38(10): 1837-1841.

WHIGeR, ANE, TRAEE, 45 248 MeEPrT sk 430 B A i
S, REZGL, 2018, 27(23): 1-4

Yang XL, Li H, Xu HY, e al. Application prospect of water activity
determination in microbial control of drugs [J]. Chin Pharm, 2018, 27(23): 1-4.
Feb . KNG R s K HAE T 25 T A R ). P B 2 Al gk,
2018, 49(12): 1710-1715.

Nie SY. Water activity measurement and its application in pharmaceutical
industry [J]. Chin J Pharm, 2018, 49(12): 1710-1715.

Nyhan L, Begley M, Mutel A, et al. Predicting the combinatorial effects of
water activity, pH and organic acids on Listeria growth in media and
complex food matrices [J]. Food Microbiol, 2018, (74): 75-85.

Leggieri MC, Decontardi S, Battilani P. Modelling the sporulation of some
fungi associated with cheese, at different temperature and water activity
regimes [J]. Int J Food Microbiol, 2018, (278): 52—60.

Scott WJ. Water relations of Saphylococcus aureus at 30 °C [J]. Aust J
Biol Sci, 1953, 6(4): 549-564.

Ross T, Ratkowsky DA, Mellefont LA, et al. Modelling the effects of
temperature, water activity, pH and lacticacid concentration on the growth
rate of Escherichia coli [J]. Int J Food Microbiol, 2003, (82): 33—-43.
Marshall BJ, Ohye DF, Christian JHB. Tolerance of bacteria to high
concentrations of NaCl and glycerol in the growth medium [J]. Appl
Microbiol, 1971, 21: 363-364.

rPE 2 2015 AEARPUFRIE I 1106 JETCHE = ik YRR EE R A il
WRAETL(Z]. 2015.

ChP 2015 Vol. IV1106 Microbial limit tests of non-sterile products:
specified microorganisms [Z]. 2015.

BB, BRIZR. UAEPAIMI. JUstm S0 L, 2006.

Chen P, Chen XD. Microbiology [M]. Beijing: High Education Press, 2006.
Madigan MT, Martinko JM, Stahl DA, et al. Brock biology of
microbiology [M]. New York: Pearson Educationlnc, 2012.

Miles DW, Ross T, Olley J, et al. Development and evaluation of a
predictive model for the effect of temperature and water activity on the
growth rate of Vibrio parahaemolyticus [J]. Int J Food Microbiol, 1997,
(38): 133-142.

Stecchini ML, Torre MD, Venir E. Growth of Listeria monocytogenes as
influenced by viscosityand water activity [J]. Int J Food Microbiol, 2004,
(96): 181-187.

(AT 3E: #Husir)

3 EOR, Wit, BIEERF, TEZER/R
- 7 B2 i E e SiEEl,

E-mail: wsj@nifdc.org.cn

St L, EEH, TEZERARS
BRI

E-mail: mash@nifdc.org.cn



