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1. Fermentation
Method

The fermentation of 2% Sugar solutions in yeast extract is tested in Einhorn
tubes. The sugars are:glucose, galactose, saccharose, maltose, lactose and occasionally
inulin.

The Einhorn tubes are incubated at 25°C. and observed everyday. If there is no
gas production the yeast cells of the sediment are evenly distributed through the
tubes by suitable mixing. The final reading is made after ten days. In case of
vigorous fermentation apositive result is evident after 2 or 3days.

A 4 % raffinose solution in yeast extract is used for a quantitative test of the
fermentation of raffinose in the Van Iterson-Kluyver apparatus.

The time of this experiment is also extended to 10days at 25°C. In most cases,
however, the fermentation is finished after 3days, and it is checked whether the
amount of carbon dioxide formed corresponds either tol4, 24or complete fermentation
of the raffinose.

If the results were doubtful the direct fermentation of melibiose was tasted in
a4 % solution in the van Iterson-Kluyver fermentometer.

Media

Yeast extract is prepared in the following way :

200g of baker’s yeast is mixed with 1ltap water and some egg albumin, and auto-
clavedfor 15 minutes at 120°C. The mixture is filtered while hot through a folded
thick paper(if necessary twice),

Two percent solutions in yeast extract of the sugars to be tasted are made:the

Einhorn tubes are filled with these solutions and sterilized for 15 minutes at 120°C.

2. Sugar assimitation

Method

Tubes filled with 5 cc of synthetic mineral medium containing each one of the
five sugars tasted (glucose, galactose, saccharose, maltose and lactose) are inoculated
with one drop of yeast suspension.

A similarly inoculated blank tube containing the medium without sugars serves
for comparison.

The tubes are incubated at 25°C. and observed after 1,2 and 3weeks. If there is
an undeniable difference in growth between a tube and the blank the result is

considered positive.



Media
The liquid medium for the test

(NHy) 2 SO, 0.5 %
KH,PO, 0.1 %
Mg SO4+7aq 0.05%
CaCly-2aq 0.01%
Nacl 0.01%
Sugar 0.5 %
Vitamins

Aten-fold concentrated solution of sugar and minerals in distilled water is Seitz
filtered. 0.5 cc of this solution is added under aseptic conditions to 4.5cc sterile
water in tubes. 0.05 cc of a hundred-fold concentrated vitamin solution is added.

The concentrated vitamin solution contains.

Biotin 2 pg
Calcium pantothenate 400 ~
Inositol 2000 ~
Niacin 400 ~
P-aminobenzoic acid 200 ~
Pyridoxine hydrochloride 400 ~
Thiamine hydrochloride 400 ~
Riboflavin 200 ~
Water 10 cc

3. Assimilation of nitrate

Method

The liquid medium test is used, and they are incubated at 28°C. and observed

after 2days.

Medium

(NHy) 2 SO4 0.5 %
KHs POy 0.1 %
Mg SO4-7aq 0.05%
CaClge2aq 0.01%
NaCl 0.01%
(NHy) 2S04 0.1 %
Vitamins



4. Growth in malt extract.

Tubes filled with 5 cc of a malt extract, and tubes are incubated at 25°C. and
observed after 3 days. Malt extract can be prepared in the following way.

1kg of ground malt mixed with 2.6/ tap water is warmed under repeated stirring
on a waterbath at 45°C, for 3 hours. After this the temperature is raised to 63°C.
and this temperature is maintained for one hour. The mixture is filtered through a
hair-sieve and the filtered is sterifized for 15 minutes at 120°C. It is then filtered
through paper and diluted to a density of 15°Blig. It is sterilized in the flasks for
15 minutes at 110°C.

5. Ethanol as sole source of carbon
Method

Ethanol to a concentration of 3% is added to a basic medium not containing
any other source of carbon. A blank tube without ethanol serves for comparison.
Tubes filled with 5cc medium are inoculatad with one drop of a yeast suspension
and incubated at 25°C. |

The results are read after 1 week.
Medium

The basic medium contains: (NHg)o SO4 0.1%,

KH, POs 0.1%, Mg SO4 7aq 0.05% in destilled Water.

It is sterilized in tubes for 15 minutes at 120°C. The 3 % ethanol and a drop of

sterile yeast extract or of a mixture of vitamins are added after sterilizing.

6. Growth in litmus milk
Method

Tubes containing sterile litmus milk with and without calcium lactate are
inoculated and incubated at 25°C.

After 2 or 4 weeks the results are observed.
Medium

Litmus milk is prepared by steaming 10cc fresh skimmed milk in tubes for
30 minutes at 100°C during 3 consecutive days. After sterilizing lcc of sterile 1%
litmus solution and if required, 1cc of a sterile 5% calcium lactate solutron are

added.



7. Spliting of arbutin
Method

A medium containing 0.5% arbutin in yeast agcer is melted and poured in to a
Petri dish into which a drop of Fecls solution has been previously brought.

The liquids are throughly mixed. After soliditication the plate is inoculated
and incubated at 25°C. ;

A positive result, a dark brown colored zone around the colonies in the medium,
may be observed after 2.4 or 6 day,.
Medium

The medium consists of 5g arbutin, 20g agar in 1{ yeast extract. It is sterili-

zed for 15 minutes at 120°C.

I = B #% &

1. Fermentation

BEBOBEICODNTREBRRY LR, RAEIZ Glucose, Maltose, Galactose, Saccharose
ZHEEL 7o b8 Lactose [ZREEL 73D - 1o,

2. Sugar assimilation

BEOFEICOWTEFOE WA AR, AEHIE Glucose, Maltose, Saccharose % k& <
#1LL, Galactose &55< &b L 724t Lactose D AHIZEN LG - 7o

3. Assimilation of nitrate

BROBCOVTIE XL, EEHEDO N # (NHoo SOy 2BLLEB OTHEDWL,

C. Pelliculosa 7> C. Pelliculosa var. cylind rica DWFNhTH B &2 WD,

l Sugar fermentation I I No sugar fermentation I
| | l I I [ [ | [
Glucose | |Glucose | |Glucose | iGlusoseé | (Glucose | |Gl 61 o1 la
Gal | [Sacchar- | [Maltose alactose! (Galactose! |Saccha- (Galactose| |Galactose|
ose Sacchar- | (Maltose | [rose Sacchar- | (Sacchar-
ose Maltose | |ose se
Maltose | (Lactose
|
] l
Glucose:
Glucose Galactose
Galactose Saccharose
Saccharose Maltose
Maltose Lactose
Assimilated Assimilated
P domycellium of blastodendrion
type or Mycocandida type

Nitrate Nitrate
Assimilated not Assimitaled

C. Pelliculosa
C. Pelliculosa
var. cylindrica

— 29 —



4, Growth in malt extract
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