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Effects of Bacteria on the Growth of Candida in milk

Junzo AMEMIYA, Reiko YosuiMI and Karoku OKAMOTO
(Laboratory of Veterinary Public Health)
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FUREIE, BRI B\ CREEIRIARE I 4. 47+
0.13-TH v, 126501112 8.58+£0.04 & 720 b SEHgIZE
L7z IR CIE—i oW b 1 112 6.114:0. 46
L2y, WAL T

5Lz Candida {LiRE % PRl L 224503 Candida
WSRO, RO L D EGIHITTHR LS 2 o T
(Table 1). KRR b & MIKEEAOCHIT WA 61,
EREEAE L A E & T JUEME ORI &
b, W OERE 2 PR L BT SRS LS
b, I B THIRIEE 9 1 O ER D - T
(Fig. 2).

LLSLc$H35 Candida B KOBBORE: KK
W 2 LC,  LL Sl & 3B A SRR
NI S N2LA - 1z Candida (L% T 2 & 12

CHIEE SIS RS NA S IR RSP LS SN
&% -7 (Table 2, Fig. 2). Chbubmmz
IR L AR o0 & s B &, C. albicans T
SERBI A R by, C. krusei, C. tro-
[)icalie I2HEWTL TOTIHLTHTHh - 72

C. tropicalis LI %KL 86, S, au
reus &8 Ps. aeruginosa Tt 12 B H LI,

9r
A
&)
= AT
S Ty - o
8 .
3
L R
=
e
=
¥ 5)
P-J \
\\\
3+
A =
1 [ 1 i [ XN L 1 1 ] ] J}_____.J
0 0.5 1 2 7 0 0.5 1 2 T4
Days Days

Fig. 1. Growth curves of Candida spp. and bacteria in the raw milk
with (right) or without (left) the antibiotic.
O——0Q: Candida spp., @---@: SPC, AN——/: Staph.,
V- --V¥: Pscudo., B---W: Lacto., L: Lower limit to count.
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L. acidophilus <13 2 i H LA C. tropicalis DIH REVMH SN La L, IHORE B X @,
2SNtz (Fig. 3). fhod Candida BLERE 12— Candida CHIEORAHEBIZL VR 57 (Fig. 4).
WTh, WENOHIEE - DRSE Y Candida » C. krusci OHTTMHIOFIE L, o> Candida Wik

Table 1. Growth pattern of Candida spp. after the moculation of Candida in the
raw milk with or without the antibiotic

. Raw milk
Days Raw mitk + antibiotic
0.00 3.24£0.22 (5) 3.21£0.18 (5)
0.25 4.59%0.21 (5) 5.06£0.14 (5)
0. 50 4.91+0.26 (5)° 6.2240.10 (5)
C. albicans 1.00 5.82£0.16 (5)° 6.87£0.08 (5)
2.00 6.2940.06 (5)° 7.07£0.06 (5)
4. 00 5.56%0.12 (4)° 6.82+0.14 (5)
6. 00 5.46 (1) 6. 94 (1
0,00 3.3240.33 (5) 3.3440.24 (5)
0.25 4.5010.08 (5)* 5.2110.26 (5)
0.50 4.8610.23 (5)° 6.23£0.15 (5)
C. krusei 1.00 5.63£0.17 (5)° 6.65+0.04 (5)
2.00 6.53+0.04 (5)° 6.931£0.04 (5)
4.00 6.10+£0.04 (4)° 6.6710.08 (5)
6. 00 5.99 (1) 6.62 (1
0. 00 3.254£0.20 (5) 3.28+0.24 (5)
0.25 4.58+0.17 (5)* 5.424+0.24 (5)
0.50 5.01%£0.32 (5)° 6.63£0.08 (5)
C. tropicalis 1.00 6.06+0.20 (5)* 6.98%0.03 (5)
2.00 6.48+0.03 (5)° 7.134+0.02 (5)
4.00 5.6840.22 (4)° 6.79%0.04 (5)
6.00 5.54 (1) 6.45 (1)

Mean *standard error, and trial number in parenthesis.
*  Significant difference(p<5%) between the two cases.
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Fig. 2. Growth curve of Candida spp. after growth of C. tropicalis in the LL-
the inoculation of C. tropicalis in milk.
the raw milk (A——A), the raw O——0: Cont., A——A: Staph.
mlk with the antibiotic (A—A), anreus, /——<7: Pseudo. aerugi-

and the LL-milk (O—-0Q). nosa, M——M: Lacto. acidophilus.
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LY, S, aureus TE5 L L. acidophilus ~T{&h> FCLE VR T iR Td - 72 S. aureus 12X DH{EIR
»7-. Candida OFEHFMHOMBEHRD L, P. ac- 1HEIZ, L. acidophilus 12k 28114 HBIL
vuginosa 12 % B5{0E,  SHHBEL ORBOE 1 1] FNEN, HEROEPELKREDP T

Table 2. Effects of mixing culture with the bacteria on the growth of Candida in the LL-milk

Days Cont. S. aureus Ps. aeruginosa L. acidophilus
0.00 3.48+0.16 (9) 4.05+0.06 (4)* 3.45+0.08 (7) 3.70+0.05 (4)
0.25 4.85+0.23 (6) 5.41 (1 4.76+0.32 (2) 4.72 (1)
0. 50 6.28+£0.03 (6) 6. 08 (1) 5.61+0.38 (2)* 6.18 (1)
C. albicans 1.00 6.86+0.06 (9) 6.35:+0.02 (4)° 5.76+0.11 (7)* 6.85+0.08 (4)
2.00 7.004£0.05 (9) 6.50%0.01 (4)° 5.8240.11 (7)* 6.4340.04 (4)°
4. 00 6.96+0.04 (9) 6.54+0.06 (4)* 5.76+0.12 (7)* 5.22+0.19 (4)*
6.00 6.82+0.09 (4) 5.42+0.04 (2)* 5. 64 (n*
0. 00 3.40%0.15 (9) 3.64+0.15 (4) 3.55+0.14 (6) 3.58+0.22 (4)
0.25 4.78+0.17 (6) 5.00 (1) 5.2040.23 (2) 4. 46 (1)
0.50 5.89£0.06 (6) 5.23 (1 5.54+0,18 (2)° 5.59 (n
C. kruset 1.00 6.80+0.03 (9)** 5.55%0.07 (4)* 5.24%0.13 {6)* 6.68%0.03 (4)*
2.00 $.91+0.02 (9) 6.214£0.09 (1)° 5.26+0.13 (6)° 6.9040.09 (4)
4.00 6.48%0.03 (9)** 6.564+0.09 {4) 5.18+0.10 (6)* 5.86+0.08 (4)*
6. 00 6.25+0.06 (4) 5.08 (1 5.92 (1)
0.00 3.4740. 14(10) 3.86+0.26(10) 3.54%0.12 (7) 3.3740.12 (4)
0.25 5.29+0.06 (7) 5.31+0.14 (7) 5.35+0.35 (2) 5.32 (1
0.50 6.53+0.02 (7) 5.87+0.10 (6)* 5.74+0.34 (23 6.5 (1)
C. tropicalis 1.00 7.08+0.02(10)** 6.23240.14(10)° 5.80£0.14 (7)* 7.03+0.04 (4)
2.00 7.2340.02(10)* 6.57+0.05(10)* 5.90+0.14 (7)° 6.4240.05 (4)*
4.00 6.96+0.02 (9)* 6.47+0.07 (9)* 5.90+0.10 (7)* 5.25+0.10 (4)*
6. 060 6.714+0.02 (5)*° 5.81+0.14 (2)° 4.994+0.02 (2)* 5. 65 (1)*

Significant difference (p<5%) between the control and the others (*). and between the control and the case
in which the raw milk was added with antibiotic shown in Table 1 (**).

S. aurcus Ps. acruginosa l.. acidophilus
—
r—1

—
%
e
£
2
S 1
T
<
o
=
Q
<
= =
v

0 p

1 2 4 1 2 4 1 2 4
| Days

Fig. 4. Difference of the Log;, number cf cells between the groups
cultured with or without the bacteria.
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Table 3. Effects of mixing-culture with Candida on the growth of bacteria in the LL milk

Days Cont. C. albicans C. krusei C. tropicalis
0.00 3.80+0.25 (5) 3.6740.28 (4) 3.6710.28 (4) 3.7910.14 (9)
0.25 7.31%0.09 (5) 7.23 (1) 7.34 (1) 7.3910.04 (7)
0.50 8.36+0.05 (5) 8.32 (1) 8.34 (1) 8.321+0.04 (6)

S. aureus 1.00 8.6710.10 (6) 8.56+0,07 (4) 8.77+0.04 (4) 8.52+0.06(10)
2.00 7.72+0.22 (6) 7.99%0.20 (4) 7.15+£0.11 (4) 8.28+0.11(10)*
4.00 6.76+0.06 (6) 6.6710.26 (4) 5.90%0.27 (4)° 6.3210.20 (9)
6. 00 7.14%0.24 (2) 5.861+0.04 (2)*
0.00 3.91£0.09 (4) 3.91£0.06 (7) 3.881£0.06 (6) 3.9110.06 (7)
0.25 6.73£0.13 (3) 6.47%0.76 (2) 6.74+0.26 (2) 7.0810.27 (2)
0.50  7.73%0.16 (3) 7.23 (1) — -

Ps. aeruginosa 1. 00 8.50%0.12 (4) 8.48+0.05 (7) 8.41+0.08 (6) 8.40+0.06 (7)
2.00 8.65+0.11 (4) 8.50%0.21 (7) 8.15+0.10 (6) 8.35+0.12 (7)
4.00 7.53+0.18 (4) 8.08+0.10 (7) 7.9410.24 (6) 7.89%+0.08 (7)
6. 00 7.57+0.30 (3) 8.11+0.18 (2) 8.3140.41 (2) 8.17+0.02 (2)
0.00 3.65%0.13 (4) 3.65+0.13 (4) 3.65£0.13 (4) 3.65+0.13 (4)
0.25 5.11 (1) 4. 96 (1) 4.98 (1) 5.04 (1)
0. 50 5. 96 (1) 5.76 (1) 5.83 (1) 5.76 (1)

L. acidophilus 1.00 7.74£0.03 (4) 7.37£0.05 (4)* 7.454+0.03 (4)* 7.46%0.05 (4)°
2.00 8.69+0.16 (4) 8.7240.09 (4) 8.7510.09 (4) 8.891+0.12 (4)
4.00 8.88+0.09 (4) 8.9240.08 (4) 8.80%£0.08 (4) 8.954+0.11 (4)
6. 00 8. 64 (1) 8.85 (1) 8.49 (1) 8.79 (1)
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Fig. 5. Effects of the antibiotic on the growth

of C. tropicalis (O,@) cultured with
Staph. aureus (A, ¥). Open symbols
show controls.
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dida JEORPIHEN TN ERRT EEA5
N5, 7 FVERERIEIE 2 & OWIAEEZE b DRI
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IR P 21T & 0 BB VERA A B & T
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Summary

Growth-characteristics of Candida cultured with bacteria were studied in order to
consider the significance of microflora in the bovine mycotic mastitis.

Growth of Candida spp. in the raw milk was accelerated by the addition of antibiotic
suppressing the bacterial growth. The same pattern of acceleration was shown when C.

albicans, C. krusei or C. tropicalis were inoculated into the raw milk.

The counts of

Candida in the raw milk added with antibiotic were almost equal to those in the case in
which the Long-Life (LL) milk was inoculated with Candida throughout the experimental

period.

The growth of Candida was suppressed in the presence of S. aureus, Ps. aeruginosa

or L.acidophilus in the LL milk.

The extent and the progress of suppression varied
with the species-combination of both Candida and bacteria.

When antibiotic was added

to the LL milk 6 hours after the inoculation of C. tropicalis and S. aureus, C. tro-
picalis grew well likewise in the case free from bacteria.

These results suggest that the growth of Candida should be suppressed by bacteria
in the bovine udder, and which is representative of the microbisme selectionné et sub-

stitué in vitro.



