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Studies of K-medium
Growth and Electron Microscopic Studies

of Staphylococcus aureus and Escherichia colr.

HAarRUkO NOMURA, YOSHITAKE YOKOTA* and TERUO MUKAINAKA¥*

K-medium is a new type of culture media developed by Katsuya in 1956.1

This inorganic medium is prepared from sodium silicates and phosphoric acid. The ad-
vantage of this medium is that it turns to a gelatinous form without heating.

In order to evaluate the applicability of K-medium for practical use, growth and ultra
structure of Staph. aureus and £. coli grown on this medium were studied comparing with of
those grown on Agar-medium.

The results obtained are as follows:

1) Number of colonies on K-medium of Stapk. aureus and £. coli were significantly
increased compared with those on Agar-medium.

2) Ultra structure of Staph. aureus and E. coli cultivated on both media were not differ
much from one another.

The above results suggest that the K-medium may le useful for detecting contaminations
of Staph. aureus and E. coli of foods.
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Table 1. Composition of K-medium

Solution 1. Na2SiOs 8.0 %
Yeast Extract 0.25
Pepton 0.5
Gulucose 1.5

Solution 2. H3PO4 4.0
Arabian Gum 1.0

The pH of K-medium is adjusted to 7.1+0.2
adding Solution 2. in to 10 ml of Solution 1.

Table 2. Composition of Agar-medium

Agar 1.5 %
Yeast Extract 0.25
Pepton 0.5
Gulucose 1.5

pH 7.140.2

Manufacture: EIKEN CHEMICAL CO., LTD.
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Fig. 1. Gel-formation of K-medium.
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Escherichia coli NIH] o 1 84 L. Table 3. Growth of S. aureus, 209-P and T-5
b. WO E Cult%vated on K-medium and Agar-
) KB B A OREEE pH ORE e
S Number of 209-F - Number of T-5
Solution 1. 10 ml jz %44 % Solution 2. Difk & pH Kk & D K A D

DOEFAERE Lok R4 Fig. 2. 1ORT 1 8 9 -1 1 600 434 166
Solution 1. fEfRsmED pH 1252 2EHI, 2 5 6 —1 2 78 160 —82

28E0mMm (3) OS5 bitkd% 5. 3 60 72 —12 3 135 145 -—10
Fig. 2 iCh & 5%, pH OB HK-HHEE> LD, 4 15 18 37 482820
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i':) LI PHT BIEICENTLo L bR CRA 7 32 285 42| 7 320 281 39
- 8 71 55 16 8 500 365 135
WD, FHIEFEREM & AR (Table 2.), pH % 7.1 9 216 232 —16 9 368 295 73

+0.21C15 % kD I K-Fii A JRE L. 10 250 83 167 ~ 10 400 300 100

2) & h Ik 11 108 106 2 11 3 3 0
S BIREO ST IR R RO, 1HE&R 12 124 141 —17 12 27 28 -1

ZIEFR KK 10 ml IS &, CHERKRE LT, 13 30 20 10 13 285 316 -3l

X o R Ak T, 1075, 1078 % TLORMEREIC 14 39 19 20 14 179 131 43

EORRL, = ORRAH 1 ml % K-HiHh & TR 15 66 82 =161 2 -

A, RREITC2NTRE, MR LT . weo . S
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T 3E U7 4SRRI L BR O 2 0 = — &4 20 91 119 —28 + 20 4 3 1

PRy £ iE/KC, suspention FREERE, & SICEEL(3, 000 21 45 27 18 21 1 0

@, 157) itk pellet YRicH>w, ERTHYF 92 130 120 10 . 22 54 55 —1

w4 v FI1C LIostklE,  s-Collidine #BE 1% Os04 23 200 210 —10 23 208 1% 18

(Bennt & Luft 19599) T24MsfEIEE, KICEEEY 7 24 346 199 147 24 37 37 0

T, e F T — AT LT 25 266 38 —120 25 40 30 10

W, Epon 812 £ LHETH Luf (%610 o 0 OF S0 Mmoo

1T 1. o7 182 163 19 27 73 72

28 8 9 —1 28 70 72 -2
B3, Porter-Blum I 7 o | — A (MT-1) 29 66 64 5 09 14

ZEOPER L, HYL UI-A W& FERREE MO T, 0 3 2 10 30 3 2

ST 75 kV THEE - R L. 31 49 9 40 31 190 190

3. 4k i 32 195 200 —5 32 40 40 0
a. Oo=—KoH 33 50 41 9 33 60 58 2

D) 7 ¥ o RE 34 178 111 67 . 34 34 72 —38
35 121 125 —4 35 320 280 40

7 ¥ o RO K1, ERIEHICRE LT 8=

L _ DR 9 -5 -
M LT, OB LT T-REET - kA 36 149 200 —51 36 204 296 2

Table 3. |2, 2o =—@O%EIRH % Photo 1-a., 1-D. Total 4200 3990 210 - Total 4811 4309 502
(209-P), Photo 2-a., 2-b. (T-5) TR L7z (P <0.05) (P <0.05)
T-EOEIL, EHES BOFEET, K-l
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IO, FOEICH LT T-RERT » ki R%E Tabled. 1) 7 FoKE
12 a0 = —¥DEERIA Photo 3-a., 3-b. (2R L7z, K-Bei, EARIEHCHTE L7 N o IREOBHEY)
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Table 4. Growth of Z. coZi Cultivated on K-

medium and Agar-medium.

Number of E. coli Number of E. coli
K A D K A D
1 63 56 7 28 90 75 15
2 68 43 25 29 80 8 —5
3 70 60 10 30 60 10 50
4 45 31 14 31 600 300 300
5 54 31 23 32 205 163 42
6 192 118 74 33 1600 1600 0
7 185 111 74 34 220 240 —20
8 183 113 70 35 240 78 162
9 140 131 9 36 43 27 16
10 150 120 30 37 1000 800 200
11 70 140 —70 38 240 360 —120
12 600 420 180 39 267 113 154
13 180 110 70 40 145 222 =77
14 210 190 20 41 265 270 —5
15 215 144 71 42 194 53 141
16 218 178 40 43 270 271 -1
17 250 113 137 44 150 49 101
18 195 115 80 45 219 176 43
19 18 4 14 46 237 153 84
20 31 4 27 47 36 20 16
21 6 5 1 48 44 28 16
22 9 —4 49 3 3
23 3 7 -4 50 4 3 1
24 252 152 100 | 51 500 420 80
25 960 177 83 52 270 215 55
26 190 130 60 53 270 360 —90
27 185 110 75 |Total11290 8916 2374
(P <0.01)
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EXPLANATION OF PHOTOS

Photo 1. through 3. show growth of the colonies cultivated on K-medium and Agar-medium for 24 hrs.
Photo 4. through 6. show electron micrographs of sections of cells cultivated on K-medium and
Agar-medium for 24 hrs.

Photo 1-a. Growth of .S. awreus, 209-P on K-medium.

Photo 1-b. Growth of S. awreus, 209-P on Agar-medium.

Photo 2-a. Growth of .S. awrexs, T-5 on K-medium.

Photo 2-b. Growth of S. awreus, T-5 on Agar-medium.

Photo 3-a. Growth of £. co/t on K-medium.

Photo 3-b. Growth of £. co/s on Agar-medium.

Photo 4-a;., 4-a2. Thin sections of .S. aurecus, 209-P on K-medium.

The cell walls (W) and crose walls (X, Y), thicker than Photo 4-bi., 4-bs.
mesosome (Me) which appeared near the cell membrane (caveolar type) or
in the cytoplasm (discreate bodies).

Photo 4-bi., 4-bs. Thin sections of S. aureus, 209-P on Agar-medium.
Photo 5-a. Thin section of .S. aureus, T-5 on K-medium.

The plasma membrane (M), clearly exhibits unit membrane structure. cross
wall (X, Y) are completed, and nuclear materials (N) are separated. mesosome
(Me) and the nucleus (N) are continous at the region indicated by f.

Photo 5-b. Thin section of S. eurexs, T-5 on Agar-medium.
Photo 6-ai., 6-as., 6-as., 6-a4., 6-as. Thin sections of Z. co/i on K-medium.

Both the outer layer of the cell wall (W) and the plasma membrane (M)
show triple-layerd structure. mesosome (Me) has been unsolved until now.
nuclear regions (N) are filled with fine filaments.

Photo 6-bi., 6-ba., 6-bz. Thin sections of £. co/ on Agar-medium.

Abbreviation: V{7: Cellwiai,ll M: plasma membrane Me: mesosome (X, Y): cross wall
N: nucleus C: cytoplasm r: ribosome ?
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