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Several methods of isolation of strepto

mycin from fermentation broths have been
 described. Adsorption of the antibiotic on

 active carbon at neutral pH and subsequent
 desorption with dilute mineral acid are des

cribed by Schatz, Bugie and Waksman^.Since carbon is a non-specific absorbent many

 other substances from the broth, some of

 which are toxic, are concentrated in the

 eluate.Streptomycin is readily adsorbed on sul
fonic acid ion exchange resins but the

 elution is difficult and causes contamination

 of the product with degradation products.Carboxylic acid ion exchange resins, for ex

ample Amberlite IRC-50, also readily adsorb

 streptomycin. The adsorption capacity of

 these resins is high and as they are weak

 acids the specificity is good and the strepto

mycin is easily desorbed giving a product

 of high purity2).Table 1. Distribution of monoesters at different
 pH in a system consisting of 10 ml isoamyl
alcohol+10 ml water.500mg ester was dissolved in the system.

P e r c e n t e s te r fo u n d in th e

a q u e o u s p h a s e
P H5 .0 p H6 .0 p H

7 .0

p H

8 . 0

p H9 . 0 p Hl O . 0

M B U P 8 3 2 7 4 8 5 8 4 8 4

M IA P 7 2 5 5 8 6 7 6 7 6 4

M IO P 2 2 1 5 2 8 3 1 3 2

M N D P 5 8 9 4 0 4 3 4 2

M L P 2 5 4 4 5 4 8 4 9

M C P 5 4 4 5 0 4 9 4 9

M C H P 1 0 2 6 64 7 6 7 7 7 7

MBUP=mono-butyl phthalate, MIAP=mono-
isoamyl phthalate, MIOP=mono-2-ethyl-hexyl
 phthalate, MNDP=mono-n-decyl phthalate,
 MLP==mono-lauryl phthalate, MCP=mono
cetyl phthalate, MCHP=mono-cyclohexyl ph
thalate.

Ion pair extraction of streptomycin has

 also been described in the literature but has

 not found general application3'4). We have
 found that mono-esters of dibasic carboxylic

 acids form ion pairs with streptomycin, some

 of which are readily extracted from an

 aqueous solution with common organic sol

vents. The specificity of the carriers was
 in all cases found to be comparable to the

 carboxylic acid exchange resins. The esters
 investigated were mono-butyl, mono-iso

amyl, mono-2-ethyl-hexyl, mono-n-decyl,

 mono-lauryl, mono-cetyl and mono-cyclo
hexyl phthalate, succinate, maleate and glu

tarate.
Results and Discussion

The distribution of a number of mono

esters of phthalic acid in a binary system

 consisting of isoamylalcohol-water was in

vestigated. 500mg of ester was dissolved
 in 10 ml of amylalcohol and after the addi
tion of 10ml of water the pHwas adjusted

 with 4N sodium hydroxide. The results

 are shown in Table 1.
The data shown in Table 1 indicate that

 mono-2-ethyl-hexyl and mono-^-decyl esters

 would be preferable as carriers in a large

 scale extraction procedure. The loss of

 carrier with the aqueous phase in the desired

 Table 2. Distribution of monoesters of phthalic,
 succinic and maleic acid in three solvent
 systems
 500mg ester was dissolved in each of the
 systems and the pH adjusted to 8.5 with 4n
 sodium hydroxide.

P er cen t ester (as sodiu m salt)

reco vered in the aq ueou s ph ases
(1 ) (2) (3)

10 m l chloro-10 m l isoam y l- 10 m l eth y lhe -
form + 10 m l alcohol+ 10 m l x anol+ 10 m l

w ater w ater w ater

M IO P 78 33 54

M N D P 64 40 52

M IO S 9 1 70 82

M N D S 73 80 80

M IO M 67 49 65

M N D M 91 70

MIOP=mono-2-ethyl-hexyl phthalate, MNDP
 =mono-n-decyl phthalate, MIOS=mono-2
ethyl-hexyl succinate, MNDS= mono-n-decyl
 succinate, MIOM=mono-2-ethyl-hexyl male
ate, MNDM=mono-n-decyl maleate.
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pH range is far less for these two esters

 than for the other compounds listed.
Table 2 shows the distribution of mono

esters of phthalic, succinic and maleic acid

 with 2-ethyl-hexyl and ^-decylalcohol in

 three solvent systems. Table 2 shows that

 the distribution of sodium mono-2-ethyl
hexyl phthalate into water is lower than

 .any of the other compounds investigated

 when the binary system consists of equal

 volumes of isoamylalcohol and water.

Streptomycin contains two guanidino

 groups (pKa ll.5) and one secondary amino

 group (pKa 7.7). Mono-2-ethyl-hexyl ph

thalate is a weak acid (pKa 7.5). In agree

ment with these data we have found the
 distribution of streptomycin in a water
isoamylalcohol system containing mono-2

ethyl-hexyl phthalate to be very pH-sensi

tive. The most favorable extraction is

 obtained at pH 8. Analysis of a 5% solution

 of mono-2-ethyl-hexyl phthalate in isoamyl

alcohol saturated with streptomycin showed

 a molar proportion between streptomycin

 and mono-2-ethyl-hexyl phthalate of one to

 three.

The effectiveness of the extraction pro

cedure is illustrated by the following ex

ample :
 Twenty-four litres of filtered broth con

taining 68.5 g of streptomycin was subjected

 to a three step countercurrent extraction

 using 6 liters of a 10 % solution of mono-2

ethyl-hexyl phthalate in amylalcohol. The

 pH was adjusted to 8.3 during the extrac

tion. After the extraction the spent broth

 contained 0.6g streptomycin (0.9 % of the

 initial activity). The alcohol extract was

 reextracted with water at pH 3.0 in one

 step. The aqueous phase contained 66.4g

 streptomycin (total yield, 97 %).

Experimental

The monoesters investigated were prepared
 by reacting equivalent amounts of the alco-

hols with the corresponding anhydrides of

 the acids. The mixtures were kept over

night at a temperature of 110~115°C while

 stirring. The resulting reaction mixtures

 were used in our experiments without fur

ther purification. The yields of monoester

 were in all cases above 88%.
The preliminary extraction experiments

 were performed by mixing either a sample

 of a broth or an aqueous solution of pure

 streptomycin sulfate with a solution of ester
 in an organic solvent. The two phases were

 stirred vigorously while adjusting the pH to
 the desired value with sodium hydroxide.After stirring for a few minutes the mixture

 was centrifuged and the phases were

 separated.Recovery of the extracted material was

 obtained by reextraction with dilute mineral

 acid at a pH between 1.0and2.0. Strepto

mycin in the neutralized reextract was

 assayed according to Boxer et al.5)
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