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INTRODUCTION

The lactic acid bacteria, a ubiquitous group ef
erganisms, have been found in the alimentary tract, in
s0il, and in foods, They are responsible for the fermen-
tation in many kinds of food such as cheese and other
fermented milk products, cabbage and cucumbers. They
also may cause spoilage in canned foods, in wines and
in breweries,

Since these organisms are important, it is necessary
to isolate and study them if we are to understand their
activitye In order to do this, it is desirable to have
a medium capable of detecting and differentiating them
from ether organisms,

Many media have been suggested for the isolatien
and enumeration of lactic acid bacteria, It has been
felt that the media now in use have not been specific
enough fer the detectien of these erganisms, Many allew
other micreorganisms to grew abundantly, completely over=
grewing the lactic acid bacteria in a short time., Some
moedia will support growth of the lactic acid bacteria,
but the celenies are often too small to count,

In view eof these difficulties, an attempt was made
to develop a better medium, to isolate and enumerate
lactic acid organisms, This medium consisted of a V-8

vegetable julce as a base plus tryptose, lactose, beef



extract and 0,1 gram per liter of brom cresol green
indicater., This medium was used at a pH ef 5,7

The purpose of this study was to compare the above
mentioned V-8 medium with other media that have been
suggested for the isolation and enumeration ef lactiec acid

bacteria,



REVIEW OF THE LITERATURE

Because of the importance of studying the lactic acid
baeteria, many investigators have attempted the preparation
of nutrient media for cultivating these organisms, 3

In 1920, Ayers and Mudge (1) prepared a milk-pewder |
medium fer the determination ef bacteria in milk., This
medium gave the tetal count and alse enumerated the
streng and weak acld-producers, the alkali-forming, the
inert and the peptonizing bacteria,

Fabian, Bryan and Etchells (9) found the milk-powder
agar of Ayers and Mudge (1) to be an excellent medium for
growing the bacteria found in fermenting pickle brine and
alse that it differentiated the bacteria into feur main
groups as mentiened above,

Rettger and Kulp (20) tried to find a substitute fer
whey broth and whey agar, because these required exacting
technique to ebtain a clear medium. They tried galactose
agar as a substitute, The galactose agar contained 0.5 teo
1l percent of the carbohydrate and although colonies of
lactic acid erganisms were smaller and did not grow as
rapidly as in the whey agar, they were more readily idene
tifiable by their "“weoly er hairy appearance". The same
authors in a later paper found that casein and Klim digest

media were superior for cultivating Lactebacillus acidophilus




and Lactobscillus bulgaricus and that galactese appeared

to be the most favorable earbohydrate (15). EKulp (1y)
found that a tomato juice medium containing peptone, agar,
distilled water and adjusted to pH 7.0 gave comparative
results with whey-galactose agar and a digest galactese
medium and was more easily prepared.

In an attempt to isolate lactobacilli from soil and
grain, Hunt and Rettger (12) had difficulty in using an
acid enrichment broth containing a fermentable carbohydrate
since fungl readily overgrew the laetobacilli, To ebtaln
satisfactory results, they used a medium containing cern
fleur, peptone, and water with the pH adjusted to 3,5 to
4oOs They inoculated broth tubes with the test material
and then put a layer of sterile mineral oil 10 to 15 nm
thick ever the mash, Plates poured from these tubes seldom
contained molds and eften contained only lasctebaeilli in
the higher dilutions, In maintaining steck cultures they
used a yeast-water broth and agar containing glucese and
peptone, They also used the tomato juice broth devised
by Kulp (1l4) snd found it te be almost as goed as yeast-
water for some strains and better fer others,

Weiss and Rettger (23) used a tomate broth medium
Ter isolating Lactobacillus bifidus, This was prepared

by taking the centents of a large can ef tomatoes and
Tiltering the material through cearse filter paper. The
Tlltrate was then diluted with distilled water., To this
they added peptenized milk (Difco), peptone (Difco), yeast



extract (Difce), and two-percent granular agar. They found
this medium te be particularly good for isolating intestinal
lactebacilli, since there was a large amount ef carbohydrate
present, Thus, enough acid could be produced te lower the
pH te 3.6 to 4.0 which could suppress other intestinal
erganisms,

Barber and Frazier (2), in a study of the dissociants
of lactebacilli, used a modification ef the carret liver
agar described by Garey, Foster and Frazier (10). Yhey
used United States flake agar in place of washed agar and
alse an infusion ef ground beef liver instead of the liver
extract,

McLaughin (17) reperted a medium which gave much better
results than the cemmercial whey and tomate juice agars.
This medium was called "trypticase sugar agar" and contained
pancreatic digest eof casein, lastose, glucose, sucrose,
gelatin and agar., The pH was adjusted to 6.0, He found
more and larger colonles en this medium and was also able
te count them after 48 hours,

Wade, Smiley, and Smith (22) suggested a method of
ebtaining the ratio ef acid-ferming te non-acid-forming
bacteria, This medium, a modification ef the ene suggested
by Garey, Rittscheff, Stone, and Boruff (11), consisted eof
filtered tomato juice, yeast extract, glucose, and a buffer,
Te this was added CaCOB and an alcoholic solution of brom
eresel purple, Strong acid-preducing colenies changed the
indicater from purple to yellow and also dissolved the



01003, resulting in a clear zone around the colenles,
Weak acid-preducers changed the indicater but did not
dissolve the CaCOB. Neutral colenies caused no change
while the alkali-forming colenies imparted a deeper purple
color te the agar,

A medium which reduced the number eof common centam-
inants feund when iselating lactebacilli from eral, vaginal
and feecal samples has been devised by Regosa, Mitchell and
Wiseman (21)., This medium consisted ef trypticase, yeast

extract, KHZPOu, ammonium citrate, a salt solutien, glucese, ‘
serbitan mone-eleate, sedium acetate hydrate, acetic acid,
agar and distilled water, The final pH was Sel.

Emard and Vaughn (6) feund that sorbic acid was
effestive in selectively favoring the growth ef the catalase
negative lactic acid basteria, Twelve-hundredths ef ene
poercent of this acid in liver broth permitted the growth of
lastic acid bacteria and clestridia but inhibited the
catalase positive actinomycetes, bacteria, meolds, and
yoasts if the initial pH range of the media was 5,0 to 5.5,

In a study ef the chemical and baoteriological changes
in dill-pickle brines during fermentation, Jones, Veldhuis
and Veerhoff (13) used nutritive caseinate agar (Difco)
fer the basterial analysis, The acid-formers showed
definite zones of precipitated casein about the coleny,

They added eight cc of O.l4 percent brom eresol purple
indaicater as a further aid in identifying the acid-forming

bacteria,



McCleskey, Faville, and Barnett (16) in studying

charasteristics of Leuconostec mesentereides iselated from

cane julce employed a medium using raw sugar, tryptone,
yoast extract, agar, water and adjusted to pH 6.7.

The Committes on the Micrebielegical Examinatien ef
Feeds (4) suggested a tryptone-glucese-yeast extract agar
fer the examinatien ef sauerkraut, This medium had yeast
extract substituted for beef extract, and is otherwise the
same as tryptone glucose extract agar (Difce),

Murdeck, Folinazze and Troy (18) in evaluating
plating media fer citrus cencentrates employed a number of
different media to determine meximum counts eof several
leucenostoc, lactobacilli, and yeasts., They found that the
erange serum agar at pH 5.4 was a suitable differential
medium fer the leuconostec, lactebacilli, and yeasts. The
erange serum agar consisted of tryptone, yeast extract,

dextrose, KgHPOu, agar, orange serum end distilled water,




EXPERIMENTAL

The experimental werk consisted of a comparison ef
V-8 medium and different media for plating lactic acid
erganisms, non-lactic acid bacteria and yeasts, The peur
plate technique was used and tetal counts and colony size
were taken, The latter part of the experimental work
consisted of plating samples from cucumber and kraut fer=-
mentations in six different media,

The follewing organisms were used in this experiment:

Lactic acid organisms.=-- Lactobacillus plantarum

(ATCC 8014), Lactobacillus plantarum (NRRL B=227), Lacte-

bacillus fermenti (NRRL B-585), Lactebacillus delbrueckii
(NRRL B=l};5), Lactobacillus casei (NRRL B=4}42), Lacto-

bacillus caseil (NRRL B-4lj1), Lactobacillus casei (ATCC

7469), Streptebacterium dextranicum (NRRL B-1254), Betae

bacterium vermiferme (NRRL B-1127), Leuconostec mesentera

oides (ATCC 8042), and Streptococcus faecalis,

Yeasts.~-- Hansenula subpelliculesa (Etchell's Ne,

RY-=135), Terulepsis carolinisna (Etchell's No, RY-lh?),

Torulogsis helmii (Etchell's No. FFL-Y-307), Zygosacchare-

myces Sp. Ae (Etchell!'s No. YS=590), Torulaspera resei
(Etchell's No. RX-8),
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Non-lsctic acid bacteria.,-- Sarcina lutea, Micrecoccus

pyegenes var, aureus, Serratia marcescens, Escherichia colil,

Aerebacter cleacae, Bacillus subtilis,

A8 soon as these cultures were ebtained, transfers te
be used as steck cultures were made as follows: lactic acid
erganisms - stab culture in micro assay culture agar (Difco)

with the exceptien of Streptececcus faecalis which was

treated like the non-lactic acid bacteria; yeasts = dextrose
breth (Difco) plus 0.2 percent yeast extract; nen-lactio
acid bacteria - nutrient agar slants (Difco).

When a test was to be made, the erganisms were trans-
ferred from the stock cultures te the following media:
lactic acid erganisms - micro inoculum bpoth (Difco);
yeasts - dextrose broth plus 0.2 percent yeast extract;
nen-lactic acid bacteria - nutrient broth.

The organisms were incubated at the follewing times

and temperatures:

Lactic acid erganisms.-- All erganisms except Leuco=-

nestec mesenteroides were incubated at 30° C for 48 heurs,

Leuconostec mesenteroides was incubated at room temperature

for 48 hours,

Yeasts.-- Hansenula subpelliculosa, Terulopsis caro-

linigna and Torulaspora resei were incubated for 2Ly hours

at 30° ¢, Torulepsis holmii was incubated fer 3 days at

30°® c. Brettanomyces versatilis and Zygosaccharomyces Sp. A

were incubated fer 6 days at 30° C,






10

Non-lactic acid bacteria.=-- These organisms were

incubated at 30° C fer 24 hours,

Apprepriate dilutions of the actively growing cultures
were made and plated by the pour plate method, Duplicate
plates were poured for all the lactiec acid organisms,

All ef the erganisms were plated in the media listed
in Table 1.

An additional medium was used in the yeast study.
This was potato dextrese agar acidified with one ml of a
10 percent solution ef tartaric acid per 100 ml ef medium,
This treatment lowered the pH te 3.5 + Osls This was |
assigned code no, TAe

The lactic acid organisms after plating were incubated
at temperatures described as optimum in Bergey's Manual of
Determinative Bacteriology (3). The yeasts and the none-
laetic erganisms were incubated at 30®° C, Colenies were
eceunted on plates showing between 30 and 300 colonies
after two, three, and five days, The size of the colony
was measured in mm,

In the sauerkraut fermentation, samples were taken
accerding to a method described by Fulde (8). In this
manner, samples could be ebtained under a nitregen atmes-
phere, It was also pessible to obtain representative
samples from the center of the fermentation.

In the cucumber fermentation, daily samples of the
brine were ccllected from a commercial fermentation of

salt-steck pickles by the method of Etchells et al (7).



TABLE 1

LIST OF MEDIA STUDIED

11

Cede pH ef

noe Medium medium Reference

1 v-8 SeT 8

2 Orange serum agar Seli 18

3 Lemon serum agar Se2 18

L Tryptone glucose extract™ 7.0 Difeo (5)

5 Nutritive caseinate® 6.6 Difcoe (5)

6 McCleskey's agar 645 16

7 Potate dextrese agar Seb Difco (5)

8 Tryptone glucose yeast extract® 6.8 19

9 Tomate juice agar 6.1 Difco (5)
10 Sebouraud'!s dextrese agar Seb Difco (5)
11 Thermoacidurans agar 5.0 Difco (5)

*Media contained 0.04 g brom cresol purple indicater

per liter of medium.

Platings ef samples from the sauerkrasut and cucumbers

were made on the fellowing media: V-8, orange serum agar,

tryptone glucose extract, nutritive caseinate agar, temato

Julice agar, and thermeacidurans agar,

The plates were

incubated at room temperature fer two or three days,



RESULTS AND DISCUSSION

The results are indicated in Tables 2 te 4 and Figures
1l te 5. Table 2 indicates the tetal ceunt of different
organisms as grown by the various media. Table 3 gives
the diemeter ef subsurface colonies,

In consideration ef the media studied, 1t appeared
that the V-8 medium was the best. In most cases, after
three days incubation, colonies en the V-8 medium were
large and easy to count., A colony was produced having
the fellowing characteristics:

Size: 0¢5 = 1,0 mm in diameter

Color: dark green to black, having a slight fuzzy

appearance around the edges ef the coleny

Hale: characteristic distinct yellow hales appeared

around the colenies in most cases. The hale

was two te three times the size of the coleny
Colonies en the nutritive caseinate, tryptone glucese
extract, and tryptone gluceose yeast extract ggar did not
preduce a distinct hale in many cases, It appeared as if
the acid produced by the organisms could diffuse through-
eut the medium. This would make it difficult to differ=
entiate acid-preducing organisms from non-acid-producing
erganisms, The tryptone glucose extract and the tryptone

glucose yeast extract produced smaller colonies than appeared
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en the V-8 medium,

Orange and lemon serum agars as well as thermcacidurans
agar could support grewth of the test erganisms after two
days of incubation. However, this might not have been the
case if these media contained an indicator. Although some
of the test erganisms did not grow out as rapidly on V-8
agar (prebably due to the inhibitery effect of the brom
cresol green indicator), the coleny count at the end of

three and five days was very high,

It is desirable to have a medium that is inhibitery

I

to organisms that are usually found as active eor contam-
inating erganisms in the early part of lactic fermentations,
If non-lactic organisms grow out rapidly in a medium, they
would be difficult to differentiate from lactic acid-pre-
ducing organisms, In Table 4 it is shown that the V-8

medium inhibited Sarcina lutea, M. pyogenes var. sureus,

and Bacillus subtilis, None ef the other media showed

this degree of inhibition.
Table 6 shows a comparison of various yeasts which
were isolated from cucumber fermentations. No medium

preved to be eutstanding, Torulepsis caroliniana did not

grow on nutritive caseinate agar and Zygosaccharomyces Sp. A

did net grow on tryptone glucose extract agar, nutritive
caseinate agar, McCleskey's agar, and tryptone glucose
yeast extract agar,

The effect of pH eof the various media must alse be
considered, Although no special study eof this effect was
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made, it was ebserved that there was a correiation between
the pH ef the medium and the growth ef non-lactic acid
bacteria. In general, the lower the pH, the mere inhibitory
the medium te these organisms,

The medium did not show any special differsntiatien
fer the yeasts and lactic acid bacteria as far as pH was
cencerned, These organisms grew in medla pessessing beth
high and lew pH values, There is probably an eptimum pH
fer each medium fer any one particular erganism,

V-8 medium, erange serum agar, tryptene glucese
extract agar, nutritive caseinate agar, tomate juice agar
and thermeoacidurans agar were employed to enumerate ergan-
isms eof the sauerkraut and cucumber fermentations in erder
te show hew the media weuld function under practical cen-
ditions., The V-8 medium, tryptone glucose extract agar,
and nutritive caseinate agar were chosen because they cen-
tained an 1ndica£or capable ef detecting acid-preducing
erganisms, Orange serum, thermoacidurans and tomate julce
agars were chosen because they gave relatively high ceunts
©f acid-producing erganisms in pure culture (See Table 2),
Tryptone glucese yeast extract and lemon serum agars were
net used because of their similarity te tryptone glucose
extract and erange serum agars respectively.

Figure 1 shows a comparison of how these media enumerw
ated total counts in the sauerkraut fermentation. The media

showed very little difference in evaluating the tetal count,

Figure 2 indicates the numbers of.acid-producing organisms,
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acid-preducing baeteria, Acid-producing colenies en the
V-8 medium were characteristic as in the sauerkraut fermen-

tation. The dark green color and yellew halo greatly

facilitated differentiation from ether erganisms,
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TABLE 2

NUMBER OF LACTIC ACID BACTERIA PER ML x 107
WHICH DEVELOPED ON THE VARIOUS MEDIA

Le plantarum (A) L. plantarum (N)

Le fermenti

Media

noe Days at 30° C Days at 30° C Days at 40°® ¢
2 3 5 2 3 2 3 5
1 42,0 42,0 k2.0 * ®  120,0 18.4 1942 19.2
2 43,0 L43.0 43.0 121.0 12640 126.0 19.1 20.0 200
3 40,0 42,0 42,0 119,0 133.0 133,0 22,0 22,0 22,0
I # 1649 32,0 98.0 131.0 134.,0 + + 346
5 L4340 43¢0 L43.0 105.0 129.0 129.0 18,2 19.0 19,0
6 3340 33,0 33,0 89,0 107.0 120.0 15,3 16,1 16,1
7 390 39.0 L0.0 + + # 9.0 12.2 1242
8 #  29.8 3240 # 62,0 11640 13¢4 16,1 16.1
9 39,0 39,0 39,0  #  94e0 102,0 17,0 18.4 20,0
10 37.0 39,0 39.0 #1549 35,0 15.0 1542 1562
11 4heO 46,0 46,0 85,0 112,0 1240 23.2 2342 2362

# Colonies teo small to ceunt
+ Ne growth in dilutions used
A Lo plantarum (ATCC 801L)
N L. plantarum (NRRL B=227)
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H;ﬁia Le delbrueckii L. casel (Np) L. casel (N,)

D®e  pays at 40° C Days at 30° ¢ Days at 30° C

C 2 3 5 2 3 5 2 3 5
1 # 139 140 + ) 90.0 # 50,0 66,0
2 130 130 130 Oe0 9940 99.0 70,0 72.0 7240
3 140 140 140 70,0 85,0 92,0 61,0 63,0 63,0
L 145 145 145 7560 9740 101.0 30,9 38,0 LLeO
5 128 130 131 32,0 U400 72,0 55,0 62,0 62,0
6 129 138 138 50.0 T78.0 8640 L1.0 57.0 62,0
7 # 105 116 2 3 86,0 + # 30,0
8 125 125 125 35.0 50,0 78,0 5040 52,0 64e0
9 131 131 13 30,0 54O 70,0 5S4e0 55,0 5840
10 126 126 126  49.0 81,0 86,0 53.0 58,0 58,0
11 132 132 132 790 96,0 102.0 58.0 61,0 6340

N7 L. casei (NRRL B=-4}2)
N> Le casei (NRRL B=l)l)



TABLE 2 CONT,

— e ———
—

Media Lo case;(;i; S. dextranicum Be vermiferme
ne. Days at 30° C Days at 30° ¢ Days at 30° ¢
2 3 5 2 3 5 2 3 5

1 # 94,0 110.0 #  Te60 9430 = 3,80 6,20
2 10440 109.0 109.,0 9420 10,40 1040 = 5,40 7,00
3 94e0 96,0 96,0 8,40 9420 9.20 = 5.90 10,00
4 850 107.,0 107.0 » 6.60 12,00 - = Tel40
5 108,0 1100 110.0 0659 1400 1e30 = 3430 6,00
6 107.0 110,0 110,0 9.90 33 # = 3,80 6,10
T + » 52,0 * 10620 11430 = Ue20 74,00
8 60,0 99,0 106,0 #* 9.70 13,0 = * 720
9 » 97.0 106.,0 9.60 10,60 11420 = Lo80 6430
10 59.0 97.0 97,0 #* Te50 8.30 = 2 1,02
11 53.0 88,0 88,0 6e70 10610 11430 = 8,70 11.30

## Coalescing of colonies # Colonies too small te coeunt

= No count made + No growth in dilutions used

Al Le casel (ATCC 7)4,69)



—————— == ===
Media L. mesenteroides Streptococcus faecalis
ne, Dags at rgom temg. , Days ;t 30° ¢
1 22,4 240 2440 6e3 648 7.0
2 23¢2 2440 2440 6.1 645 6.9
3 23¢3 2343 2343 6.3 67 6.8
4 164 18.2 19,3 8.3 9.0 9el4
5 1844 19,0 19.0 840 843 8oLt
6 15,2 1642 1642 130  1h4e5 1540
7 # 19,0 2.1 10,5 12.0 12,0
8 #* 15.4 18,2 18,0 19.2 20,0
9 20,1 20,1 20,1 6.1 Te5 8l
10 11e3 14e3 1443 12,1 13.6 142
11 (1646 18,2 18,2 1362 14e0 15,1

18



PERE TR

* ¢« =
' —
.

] . -

- .« -
a

-~ L] -

-, . -

= _a ] -

— . R — »

Al L
———— — —t—_— - e . e - e —————— e e ———_—— —
- -
v
» - * * - L] . -
. - . L . . 3 - « ) -
. - . . - v * - . 3 - ¥
3 - . . Ed IS -~ - . N
’ - . [ 3 v - . » -
[ - . . - x + - . » - L]
- - - -
. " L] L »
[ . 2 - .
. - . (3 - . 13 - «
+ - . L] - » . - . \ﬁ
- - - - [



(L22=9 THYN) uwnrejueTd *T N
(Ttog oo1v) unasqueTd °T Y

pesn SUOTANTTIP UT yYmoad oN +
eansvew 03 TIBWS 003 EOTUATOD #*

0°T=9°0 0°T=9°0 0°TI=-5°0 0°T-9°0 @°0=£°0 S°0=2°0 €°T-0°T 0°T-8°0 L°0-5°0 1t
0°T-5°0 6°0-t*0 g°0-€°0 g*0=2*0 €°0-1°0 » €°1-g°0 g°*0-f*0 g°0=2®0 0T
0°T-9°0 0°T=5°0 0°T1~S°0 2°T-8°0 g°0-€°0 * S°T-0°T T°T1-6°0 g°0-L°0 6
0°T~S°0 g°0=€°*0 g°0=2°0 §*0=€°0 2°0~T°0 % 9°0=€°0 €°0-T°0 % 8
0°T=-€°0 L°0=2°0 §°0=2°0 #* + + 2°T-6°0 0°T-L°0 9°0-5°0 L
1°1-9°0 0°TI=5°0 0°T=5°0 2°T=8°0 9°0-€°0 €°0-1°0 G°T-2°T 2°T1=6°0 L°0=S5°0 9
g°0=S°0 L°0-€°0 L°*0-€°0 T°T=L°0 9°0-€°0 S°0=2°0 S*T-0°T 0°TI=L°0 §°0=9°0 S
§°0=2°0 + + 0°T=S°0 9°0=€°0 €°0-T°0 §°0=c®0 €°0-T°0 » U
2°T=9°0 0°T1=9°0 0°T-S°0 g*T-0°T 0°T=9°0 S°0-£°0 0°2=G°T €°T~0°T 0°I~-g°0 €
G°T=8%0 G°1-8°0 2°T-5°0 S°T-0°T 2°T-9°0 9°0-2°*0 g*T=2°T 2°T1-0°T 0°T~8°0 2
2°T-g°0 2°1-8°0 2°T-L°0 TI*1=5°0 #* * 0°2=2°T €°T1-0°T 0°1-g°0 T
s € 2 S € 4 ] € 2
0 o011 3% sfeq 0 o0f 3¢ 8fsQ 0 o0f 23® 8LeQ -mmmz

(V) unJgequeTd °71
T e e ———

Tqueuwrey °*71 (N) umasqued °7
e e

VIQEW SOOTMVA NI VIMHEIOVE dIOV OILOVTI 40 WW NI ZANOTOD 40 HHLIWVIJ

|- ——

G —

€ d7IdVL



19

(Es B Teewe 1

To880 °*7 LN
g°0-5°0 g@°0-h*0 S°0-£°0 2°1-9°0 6°*0-t*0 €°0-1°0 S*T-6°0 0°T-9°0 9°0-2°0 141
9°0=€°0 G°0=€°0 €°0-T1°0  2°1-9°0 g°0-£°0 €°0-T°0 2°I-6°0 O0°TI-S°0 8°0-S°0 0T
2°T-S°0 O0°T-€°0 9°0-€°0 2°T-8°0 8°0-€°0 €°0-T1°0 g°T-0°T S°TI-0°T €°T-0°T 6
g°0-5°0 G°0-2°0 €°0-T°0 geo-t*0 Hhe*c=2°0 2°0-1°0 €°1-8°0 0°T-5°0 8°0=€°0 8
€°0=-1°0 * + €°0=T°0 * # 9°0-€°0 S§°0-c°0 * L
0°1-5°0 9°0-2°0 Hh°0-2°0 2°1-5°0 8°0-5°0 §°0-2°0 G°1-6°0 2°T-8°0 0°T1-S°0 9
S*T-0°T 0°T=9°0 g°0-€°0 0°1-9°0 0°T-5°0 §°0-2°0 G°T-0°T €°T-8°0 8°0-£°0 S
g°0=€°0 S°0=-2°0 t*0-2°0 o*t-f*0 L*0-€°0 t°0-T°0 2°1-6°0 2°T-§°0 0°T-S°0 h
g°T-0°T 2°T1-8°0 0°T1-9°0 0°2-0°T T1°T-8°0 5°0-2°0 g°T1-0°T S°T-8°0 2°T-6°0 €
S*T-0°T 0°T-8°0 8°0-5°0 0°2=G°T €°T-0°T 9°0-€°0 0°2-0°T G°T-8°0 €°TI-L°0 2
g°0=-€°0 §°0-2°0 * 0°T-8°0 % + 0°T-9°0 §°0=5°0 * T

S € 2 S € 2 S € 2
D o0f 3% 8feqg 0 ¢0f 3% 8fe(Q 0 o,0h 3% sfeq ammuz

(°N) Tos®o °7]
]

(IN) Tes®o °1q

TIAOONIqQTeP °1






(69hL 001V) jesso T ly

epsu juUNoo Oy

pPesSN SUOTANTIP UT YMmoa3 oN
eanseow 03 TTBWS ©03 86 JuUeTo)
SOTUOTOO JOo JUTOSSOTB0D ¥+t

x4+ 10

2°T-9°0 S§°0-£°0 9*°0-h*0 S°0=€°0 €°0-T°0 2°T1-8°0 O0°I=S°0 €°0-T°0 1T
2°0-1°0 # 9°0=-€°0 T*0-2°0 # £°1-g°0 g°0-5°0 €°0-T1°0 0T
€°T=S°0 0°1=2°0 0°T=g°0 L°*0-t*0 S°0=T°0 S°T-0°T g°0-£°0 * 6
£°0=1°0 * G°0=2°0 €°0=T°0 # g°0-€°0 €°0=2°0 2°0-T1°0 )
L°0=2°0 €£°0-T°0 g*0-¢€*0 h*0-2°0 * g8°0-€°0 #* * L
g°0-T°0 €°0-T1°0 it it 0°2=0°T 2°T-6°0 6°0-9°0 5°0-2°0 9
€°0-T°0 2°0-T1°0 9°0=€*0 S§°0-2°0 €°0=1°0 S°T-0°T 2°TI-8°0 S°0=€£°0 S
£€°0-1°0 # §*0-1°0 t*o-1°0 # I°T-g°0 @°C=S°0 S§°0=2°0 U
2°T=€°0 §°0-2°0 0°T-8°0 8°0-6°0 1H*0-2°0 0°2=€°T @g°*T1-0°T g°0-€°0 €
0°2=5°0 8°0-€£°0 0°9-0°€ O0°'h=0°2 0°€=-0°T 0°'2=€°T @g°TI-2°T 0°1-S°0 e
0°2-5°0 0°T-5°0 2°T-g°0 9°0-2°0 * 0°T-9°0 g°0-€°0 * T
S € S € 2 S € 2
0 e0f 23® 84s( D g0t 3% s Leq 0 ¢0f 38 sieq ¢“mwz

OULIOJ JULIOA

°d

wmo TUBJI3XOp

°s

Adwv Jo880 °7]

*ILNOD € HI19VL



20

0°1-8°0 0°T=5°0 0°T=€°0 6°0~9°0 8°0=5°0 S°0~-£°0 1T
S*1-0°1 0°T-5°0 S5*0-€°0 9°0-€°0 TH®0-2°0 €°0-T°0 (0}
0°T=5°0 g°0=€£°0 8°0=€°0 €°T-0°T 2°T1-g°0 0°1-9°0 6
0°2-0°T 0°T-8°0 2°0-T°0 g*0-2°0 €°0-T°0 * 8
g*0-2°0 2°0=T°0 2°0~-1°0 €°0~2°0 2°0-T°0 * L
0*€=0°2 2°1-0°1 0°*1-8°0 0°T-g*0 @8°0-5°0 ™*0-2°0 9
0°2c-0°T 0°I-9°0 0°*T=5°0 6°0=L°0 @°0=5°0 &°0-€°0 S
0°2=5°0 g*1-5%0 S*1-5°0 9*0=£°0 §°0=2°0 €°0-T°0 h
§°2-S°'1 G°T-5°0 G°1=5°0 TI°T-6°0 0°T=8°0 8°0-t°0 €
0°2=0°T 0°T=5°0 0°T=€°0 2°1-8°0 2°1-8°0 0°1-9°0 4
0°2=-0°T 0°1-5°0 0°T-€°0 0°T~g°0 0°TI-8°0 o.o-w.o T
2 ¢ ¢ g ohﬁthanou ¢
D o0f 3® 8feqQ woox 38 s8fse(d *ou
wIPOK

87TeoeeJ snooeve1deass

gopjedequesew °*7J




TABLE L4

NUMBER OF NON~LACTIC ACID BACTERIA PER ML x 10
WHICH DEVELOPED ON THE VARIOUS MEDIA

6

.g-; M;:f‘ Sarcina lutea ?;r?yzﬁiggg Serratia marcescens
Days at 30° C
2 3 5 2 3 5 2 3 5
1 + + + + + + 27.8 30.0 31,0
2 + + 100,0 101.0 103.0 35,0 38,0 L}040
3 + + + 110,0 114¢0 115.0 370 L40.0 L4140
L 848 9,0 12,0 149.0 155,0 158.0 42,0 L45.0 48,0
: 5 + + #7040 7740 85,0 34e0 3640 36.0
| 6 104 10.5 1047 1300 13740 13940 L4eO L4740 L4740
| 7 + ¥ + U6.0 5640 65,0 L40.0 Ll4eO 470
8 TeO Te2 Te2 5SheO 6240 7740 35,0 38,0 40.0
9 + + + 80,0 62,0 77.0 60,0 68,0 T1.0
10 + * + 13140 14340 160,00 U42,0 L[2.0 U44eO
11 + + + 9960 114eO 12040 LOsO L4340 45,0

+ Ne growth in dilutiens used
4# Colonles teo small te count



Media Escherichia colil Aerobacter cleacas Bacillus subtilis
b U Y

Days at 30° C
2 3 5 2 3 5 2 3 5

1 60 61 6L 530 540 540 + + *
2 71 78 8L 510 530 530 + + +
3 L7 L9 53 800 820 840 ¥ * +
L 197 200 210 690 700 720  4e90 5440 5450
5 169 175 189 700 700 730 0.55 0.63 0476
6 30 35 38 710 750 790 3,80 Lel0 5,00
7 1 49 56 760 790 800 0,10 0,17 0,17
8 57 64 74 750 770 800 5420 5,70 6400
9 34 42 50 690 700 TUO 0461 0,70 0,70
10 200 205 208 590 630 690 04176 0,178 0,18
11 30 36 40 750 780 780 + + +
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Evaluation of media to determine total organisms of cucumber

fermentation

Figure 3.
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ROME DUFLICA

24 hours 48 hours

Figure 5, Colonies of Lactobacillus plantarum
on V-8 agar




SUMMARY

A new medium fer the detection ef lactic acid bacteria
has been cempared with ten other media used for the
detectien of these erganisms, This medium contained V-8
vegetable juice as the main censtituent and brem cresel
green as an indicater. The V-8 medium cempared faverably
with the ether media. Although in some cases grewth was
not as rapid in this medium as in some ef the ethers, it
had the adventages that the acid-preducing bacteria gave
characteristic celenies with distinct yellew hales and
inhibited certain non-lactic acid bacteria,
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