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The Determination of Glycerol in the Broth of an Antibiotic-

Producing Fermentation Culture of Streptomyces sp.

Yuzuru Iwai, Satoshi Omura, and Toju Hata

(The Kitasato Institute, Shirokane, Minato-ku, Tokyo)

In the course of various fermentations for the production of antibiotics by Streptom:yces
sp., glycerol, as well as glucose, has been found to be a preferred carbon source. In
order to determine glycerol in the fermentation broth, a colorimetric method based on the
procedures described by West was modified with respect to the condition of oxidation of
glycerol by periodic acid. It has been found that, under a mild condition of periodic acid
oxidation at 0 °C for 30 min, glycerol can be determined even when glucose is present.
This method was applied in the practical production of three antibiotics: cycloserine, echino-
mycin, and streptomycin, and the following results were obtained:

(1) The metabolism of glycerol was more active than that of glucose or starch; during
each fermentation, the glycerol in the medium was nearly consumed after 45 hours.

(2) The peak of antibiotic production in fermented broth appeared after the glycerol consu-
mption was completed.
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Fermented broth
1 diluted with water

0.4 m! diluted sample (containing from 10 to

60 pg of glycerol)
added 0.1 ml of 2.5 N H.SO,
added 0.2 ml of 0.1 M periodic acid
incubated at 0°C for 30 min.
added 0.2 ml of 1 M sodium arsenite
incubated at room temperature for 15 min.
made up to 2.0 ml with water

2.0 ml reaction mixture

removed 0.5 ml aliquot

added 5 ml of chromotropic acid reagent
heated on a water bath for 30 min.
cooled to room temperature

determined OD at 570 mp

Fig. 1 Procedure of glycerol determination in
fermented broth.
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Fig. 2 Effect of the temperature of periodic
acid oxidation on glycerol determination.
Incubation time: 5 min.
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Fig. 3 Effect of time of periodic acid oxidation
on glycerol determination.
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Fig. 4 Relation between amounts of glucose or
~ starch and optical density under various
conditions of periodic acid oxidation.

I. glucose containing 50 wg/ml! of glycerol
1) 50°C, 60 min.
(2) 15°C, 5 min.
(3) 0°C, 30 min.
I. starch containing 50 ug/ml of glycerol
(4) 15°C, 5 min or 50°C, 60 min.
II. glucose alone
() 15°C, 5 min.
(6) 0°C, 30 min.
IV. starch alone
(7) 15°C, 5 min or 50°C, 60 min.
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Fig. 5 Standard curve with and without 150
pg/ml of glucose.

3 VBV VERRRLTIME Vwyvi
FIREEE 35 Streptomyces sp. NO. 0S-1866 |z &
% cycloserine ER¥ D#¥18% Fig. 6 1ITRT. 7' ) &Y
Y ORBITHRICHENMIEDEOER L LUBEKED
BASEEIN, 7)) %) VEEL2ACHEBINT, #
15RO LB B O TR 2D 2.

NI | -El ectronic Library Service



The Society for Bioscience and Bi oengi neering, Japan

% 10 5, 10 A) BBEROs) ) viER 845
5. JURBYVESINI-ZERERLTIBE

) 20 n@{\ﬁfm Srctoserine 7Y ) YES A= REERKIBE T B A
e ~s g A\ = T, Streptomyces sp. NO. OS-786 iz L % strepto-
%: {; saofl ‘* e mycin FEEEAERET U7z, 0B BA Fig. 8 105
5 Z2; 310 £ ;Y 3. Nh oSk 5, FIRd cycloserine, echi-
§ g:i _:%20 ,»-—‘%‘--«‘ Vycetiun nomycin BEEFRIRIC, 27 & 1) v Id4EHRITIZIZRA

E 5% \ Boaweeed EHBEN. COX S ITEIKBIUERMEOR S

£ o1, \ RAMERBIC ST, 7Y €Y YORSEEINIZIZ

£ - 24 a8 Tr o SLVCEAEB LN FEESEC LIS

Incubation time { hours }

—ZDREHT) ) VOENLD B NAEHRH

Fig. 6 Cycloserine fermentation. BNk ETh5.,
The medium was composed of 2 % glycerol,
0.5 % peptone, 0.5 % meat extract, 0.3 %

dry yeast, 0.5 % NaCl, and 0.3 % CaCOs. S
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Fig. 8 Streptomycin fermentation.
The medium was composed of 1 % glyceral,
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