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Agar Medium for Screening

e (Note)

of Urease-Producing Lactic Acid Bacteria

Suh, In-Yeong, Jeong-Jun Lee, Moung-Soo Shin,
Seog-Hwan Na and Young-Jin Baek*
Hankuk Yakult Institute, Fuiwang, Kyongi-Do 437-020. Korea

Abstract — An agar medium(HY) was developed to detect the urease-producing lactic acid bacteria.
HY medium was prepared with the addition of tryptone, glucose and tween 80 to the supernat-
ant of autoclaved skim milk and yeast extract mixture. There was no difference in enumeration
of lactic acid bacteria between the HY and commercial media, such as M17, MRS and BCP agar.
The urease activity of Strepiococcus salivarius subsp. thermophilus was detected on the HY agar
medium contained urea by the color change of bromocreso! purple as the pH indicator, but not
on the commercial agar media. Furthermore, it was succeeded to screen the urease activity of
bacteria in skim milk used as a raw material in dairy product manufacture. Therefore, HY medium
was proved to be suitable for the screening of urease-producing lactic acid bacteria.
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Table 1. The compositions of commercial media used in this study

M17 MRS

BCP

Tryptone, 0.5%

Soytone, 0.5%

Meat digest, 0.5%

Yeast extract, 0.25%

Ascorbic acid, 0.05%

Magnesium sulphate, 0.025%
Glucose, 0.5%

Disodium B-glycerophosphate, 1.9%

Proteose peptone, 1.0%
Beef extract, 1.0%
Yeast extract, 0.5%
Glucose, 2.0%

Tween 80, 0.1%
Ammonium citrate, 0.2%
Sodium acetate, 0.5%

Magnesium sulfate, 0.01%

Yeast extract, 0.25%
Peptone, 0.5%
Glucose, 0.1%
Tween 80, 0.1%
L-cysteine, 0.01%
Bromocresol

purple, 0.004%
Agar, 1.5%

Agar, 1.5% Manganese sulfate, 0.005%
Dipotassium phosphate, 0.2%
Agar, 1.5%
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Fig. 1 Colonial growth on BCP agar containing urea
(A) and BCP agar (B) of S. salivarius subsp. thermophi-
lus.

Agar plates were incubated aerobically at 37C for 48
hours.
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Table 2. Viable cell counts for lactic acid bactera in HY and commercial agar media
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Species (cfu/mi X 107)

Medium : ) . .
S. thermophilus L. acidophilus L. caser L. diacetylactis
M17 110(1) NG 147(2) 45(1)
110(1) NG 146(2) 33(1)
MRS 100(2) 72(2) 142(2) 53(1)
94(2) 77(2) 147(2) 48(1)
BCP 90(2) 82(3) 170(2) 50(2)
95(2) 66(3) 146(2) 42¢(2)
HY 108(1) 88(2) 140(2) H9(1)
102(1) 65(2) 135(2) 60(1)

Mean 101 75 147 49

( ): incubation days, NG: no growth
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Fig. 3. Colonial growth on HY agar contzining urea
(A) and HY agar (B) of L. casei.

Agar plates were incubated aerobically at 37C for 48
~ hours.

Fig. 4. Difference in colonial growth of lactic acid bac-
teria in raw skim milk on HY agar containing urea.
Agar plates were incubated aerobically at 37C for 24
hours. The arrows indicated urease-producing bacteria.

se1o} FUd AE

LR 2 cHDatas= Ho| %] gkat

HY BXIS C|ESt urease AAHF2| BN

Ak Al Azl ] AHEE s gARFE A
B2 Ab8Elo] 1 ol A3l AAMFE 7S A
urease g AHFib-E g El=d] HY s 215 2 8-3)e
ok}, Fig 4+ oo gk AyZ A uread AH7Fsh
HY vl =le 4] Fig. 22| A=e} L34 colony F¢]
b zS vleR ] ¢k vl A™ colony®] H=7)7}
Hrigt o2] qt5o] =G} wepa] o)F FEo)
ureases AUl Sl Zlos gnkEglen, gfow
o] Hibd FelY o2 XE] urease WAMLS g
=] HY agar w3 E4l4) o] 83 4 q)-
o2 Ay ztEgde}

)-_..J
'15
b

291
8 o

Urease A4t AA4r& €48 4 gle=
(HY)= 7fstgict HY wi#]= &3] 579} yeast ex-
tract E3NE 7IsbE A3 A5 tryptone, glu-
cose 111 tween 802 H7)sle] Azslgich =
a Aol of2] A& wiek’t Ax M17, MRS 28]
BCP ghdwfz]e} - ofe] Agig ik wix9
Hlagate], Ay FYuiola ale]zle] ¢lgdcth &
= vl Aol uread H7}sto] urease WAHFSl S sali-
varius subsp. theymophilusE ¥t Azl pH =] A
2k9l bromocresol purple®] MW E £3}o] S sali-
varius subsp. thermophiluse] urease #*L slql st
T Ui vt sl 8 @i el A= o] B &
A& + %’i‘%if)r & vjolrbdd H HH ?‘lﬁ_" o] §-3}o]

LA A

298 Aoz 47t
A2

I. Visek. W.J. 1972, Effects of urea hydrolysis on
cell life-span and metabolism. Fed. Proc. 31: 1178-
1193,

Mobley, HL.T. and R.P. Housinger. 1989. Micro-

bial ureases: Significance. Regulation and Mole-

cular characterization. Microbiol. Rev. 53: 85-108,

3. Levenson, S.M., L.V. Crowley, R.E. Horowitz and
0J. Malm. 1959. The metabolism of carbon-labe-
led urea germ rat. J Biol Chem. 234: 2061-2062.

4. Wozny, MA., M.P. Brvant. LV. Holdeman and

W.E.C. Moore. 1977, Urcase assay and urease-

producing species of anaerobes in the bovine ru-

men and human feces. Appl. Environ. Microbiol-

33: 1097-1104,

John, A. H.R. Isaacson and M.P. Bryant. 1974.

Isolation and characteristics of a ureolytic strain

of Selenomonas ruminantium. J. Dairy Sci. 57 10

(03-1014.

6. Varel. V.H., M.P. Bryant, L.V. Holdeman and W.
E.C. Moore. 1974. Isolation of urecolytic Peprostre-
prococcus productus from feces using d-efined me-
dium : Failure of common urease tests. Appl Mic-
robiol. 28: 394-599,

7. Suzuki, K. Y. Benno, T. Mitsuoka. S. Tanabe,
K. Kobashi and J. Hase. 1979. Urease-producing

I

f..h



292

10.

11.

12.

13.

species of intestinal anaecrobes and their activities.
Appl. Environ. Microbiol. 37:379-382.

. Tinson, W., M.C. Broome, AJ. Hiller and G.R.

Jago. 1982. Metabolism of Streptococcus thermo-
philus. 2. Production of C(», and NH; from urea.
Aust. J. Dairy Technol. 37 14-16.

. Cook, A.R. 1976, The elimination of urease acti-

Vity in Streptococcus feacium as evidence for plas-
mid-coded urease. J. Gen. Microbiol. 92: 49-58.
Cook, AR. 1972. Urease activity in the rumen
of sheep and the isolation of ureolytic bacteria.
J. Gen. Microbiol. 92: 32-48.

Matteuzzi, D. and F. Crociani. 1973, Urease pro-

duction and DNA-homology in the species Bifi-

dobacterium suis. Arch. Mikrobiol 94:. 93-95.
Crociani, F. and D. Matteuzzi. 1982. Urease acti-
vity in the genus Bifidobacterium. Ann. Microbiol
133A; 417-423.

American Public Health Association, INC. 1967.
Standard methods for the examination of dairy
products, 12th ed. American Public Health Asso-

14.

15.

16.

17.

18.

19.

Kor. . Appl. Microbiol. Biotechnol.

ciation.
Gilliand, S.E. 1985. Concentrated starter cultures,
Pp. 145-1587. In S.E. Gilliland (ed), Bacterial Starter
Cultures for Foods, CRC Press Florida.
Harvey, RJ. 1965. Damage to Streptococcus lactis
resulting from growth at low pH. J Bacreriol. 90:
1330.
Cogan, T.M., D.J. Buckley and S. Condon. 1971.
Optimum growth parameters of lactic Streptoco-
ccl used for the production of concentrated
cheese starter cultures. J Appl Bacteriol 34: 403-
409.
Lloyd, G.T. and E.G. Pont. 1973, Some properties
of frozen concentrated starters produced by con-
tinuous culture. J Dairy Res. 40. 157-167.
Peebles, MM., S.E. Gilliland and M.L. Speck.
1969. Preparation of concentrated lactic Streptoco-
ccus starters. Appl. Microbiol. 17. 805-811).
McCoy, D.R. 1992. Method for growing acid-pro-
ducing bacteria. U.S. Patent. 5,116,737.
(Received April 21, 1993)



