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Aminoglycoslides represent a group of antibiotics of major
importance, Recently, an ever increasing number of these
antimicrobial agents /e.g. streptomycin, neomycin, kana-
mycins, paromomycin, gentamicins, tobramycin, sisomicin,
etc,/ and their semisynthetic derivatives /e.g. amikacin,
dibekacin, etc./ obtained by chemical modification have been
introduced into human therapy. In addition, this type of
antiblotics have found application in agriculture, too.
Discoveries of new aminoglycosides either by conventional
s0il screening, by chemical modification of kmown amino-
glycosides' or by mutational biosynthesis /hybrimycins/ are
needed to circumvent inherent toxicity problems and control
the infections caused by cultures resistant to streptomycin,
kanamycin, etc, |

A detalled review by Price, Godfrey and Kawaguchi shows the
structure-activity relationships of aminoglycosides containing
2-deoxystreptamine, The review of Takashi Nara gives also

a good summary of recent advances in this field,

The sale of aminoglycosides over the world in 1977 is re-
presented by the sum of 350 million g.

The gentamicin complex produced by various Micromonospora
specles was first described by Weinstein, Luedemann, Oden

and Wagmen in 1963, The main components of the gentamicin
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should be given with care and in reduced dosage to petients

with impaired renal function.

Gentamicin\C complex is being produced in Hungery since

1974, The producing strain is Micromonospora purpurea varse
nigrescens nova varietas, isolated from soil in 1970, marked
as X-148, This Actinomyces strain has been assigned accession
number MNG 00112 in the Hungarian National Culture Jollection.
Table 1 below sets forth the comparison of strain X-148 with
those of M. purpurea /NRRL-2953/ and M. purpurea ver.

violacea 55-5829 /accession number: Coll. Microb. Bulg.,

DKILS, 55/3 III. 1971/,

o —
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Carbeohydrate

£ purduea

/RRR1~2953/

X-148
/MGG 00112/

viol

uTpuTea var.,
acea 535-5829

D=gluccse
D=galactose
Suc-ose
laltose
Lactose
RalZixcse
Sorbose

- CelXiriose
Trehalose
Uelibicse
Mslecitose
‘Glycerol
Serbitel

Starch, scluble

D=xylose
Irafbinose
L=rhasmose
Galactitol
Demgrmitol
Inositel
Salicin

K-metkyl-D=glucoside

ctose
Larncse
Cellilnlocse

JextTiz
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Micromonospora purpurea NRRL-2953

Micromonospora purpures 7zr, violacea 335-35EZ¢
Micrczencspora echinospora I2RIL-2%85

dicromonospora ecainosporsz var, f2rmugizes TFRlecSSS
¥icromonospors echinospora var, pallida TRRI-2G90
Micromonospora grises IIRRL-38C0

Yicromonospora rhodorarngea NRRIL-33E6

LY4

J
[})
1

croxaoncsyora inyoensis 175

[

Cn the vasis ¢I the stove, the new sitrain I-1.13 was desig-
nated as lMicromonospora purrurea 7Ir, RIZTresScens NOV. var.
Description of the a2pplied I-148 sirain accerding <o

Faksman’s system is given below:

Moroholezz: (

TJery slcw growth, Colonies resembdle to bacteriel czes, wit:

slightly d>y surface and untroken edges, as a2 rule, sliigrtly
?

rgiseéd from the zuitrient agzar but at tre saze tizme sgizk izt

e CWirz %o zon-diffusirg pigzmezn* <they nz7e a2 blacziso-

- -
tyozze ave lermg zni exsersively tranched, diaseser: U.i-

57 C o ! = —— - e
Co7 po Comidia(spores) merely discermible crn She Zypnae, =X




Biochemical, ohysical proverties:

Nurtient agar: no growth
Glucose-asparagine agar: colonies are grown very poorly,

surface is dry, slightly raised, stick into the agar, with
unbroken edges, blackish-purple color,

Tyrosine agar: .no growth at 26°C, very slow growth at 37°C,
colonies are bright purple, slight tén color pigment diffu-
sing into the agar.

Corn-meal agar: slow growth, similarly to that observed on
glucose-gsparagine agar.

Blood agar: color of colonies: grayish-pink, no haemolysis.
Léffler’s serum-medium: colonies are meat-colored, strong
proteolysis is observable, '
Cellulose: poor growth,

NaCl-tulerance: 3.5 % /on glucose-yeast-extract agar/.

Gelatin: liquefaction.

I, Preservation of the gentemicin producing Micromonospnora

strain
l.,/ For the preservation of the strain bouillon agar slant

pE 7.2, adjusted wit-h 0.5 % peptone and 0.5 % NeCl is used.
Slant cultures are incubated at 37°C for ome day /in the

case of inoculation from shake flask culture/ and 3-5 days

/in the case of inoculation from a single colony/, respectively,
toen stored at 4° - 10°C, Under these conditions the pro-

ducing capacity of the strain is generally preserved.




1./

C the strain can be preserved at least for 3
montks, For this purpose the following medium is inoculeted

¥ith azgar slant culture:
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with te2p water, pE 7.0 vefore sterilizeticz, The zediuz is

A 200 =1 volume is spaxen in 2 500 =l Zrlezreyer flask for
- - . HO Y - ’, : 2
2=3 days et 37°C, followed by addition of Z

Zreezing in mixiture of acetone-COz.

Zl, 2reservation znd checking of tke vreducizz cavacitw

The most successZul way Tor

Lo}

resexrvaition of the preductiivivy

is 23 Zollows:

(=]
ry

ne ceep-freezed vegetative culture is plated ontoe bouillcrn-

ager, dE T.2. After incubeiicn for 4 days ef 37°C, inceulz-

o

tior om0 azar slants ¢ the same comnesition o7 meaxzs of

. . . , . : ) ] - - - %
irdiviiduel cclonies iz carried cus, After a furmzex» L daTs

L amC
{

. . . - e - c . e = s
ircusation a2t 377C, Tne culture is iroculzsad imso 220 =

- PO . s . .
Zrlerzmeyer Flasxzs witkh 100 ol worzing volume, usizg <oTes
czrellzls, zzvinz sze Iollewinmgz compesizicn:




3.0 % soya meal

1.5 % starch

O0u4 3 CaCO3

2 mcg/ml CoC12.6H20

with tap water, pH 7.0-7.5 before sterilization. Sterilization
is performed at 121°C for 20 min.

Incubation is at 37°C on a rotary shaker /320 r.p.m., 37 mm
stroke/. From the 3-days-old cultures sterile samples are taken
and kept at 4-10°C for a further 4 days. In the meantime,
productivity of cultures are checked and, fom the correspond-
ingly stored culture having the highest producing capacity,
inoculation is performed onto bouillon slant, pH 7.2. After
incubation at 37°C for one day seed cullures are inoculated
again from the slant for freezing purposes using the method

described under I/3.

2./ Checking of the production is carried out on the following
medium:
In 500 ml Erlenmeyer flasks of 100 ml working wolume

3.0 % soya meal

1,5 % potato starch
0.4 % CaCO3

2 mcg/ml CoCl,.6H,0

dissolved in tap water, pH 7.0-7.5, sterilization at 121°% for
20 min,

Media are inoculated witp 1 ml of suspension made from agar
slant or deep freezed vegetative culture, respectively, and

shaken at 28°C on a rotary shaker /320 r.pv.m., 37 mm stroke/.

Py




un
wavy hyphee is characteristic, In %he T2t2-%6tnh nours
slight sporulation starts, which gets increased by age.

Yo ccrsiderzble frzzmentation is otservabdle.

4./ DE of the culiure Zrom tze initizl 7,0 decreases Ty
0.5=1 unis, then is generally increased 1o 3.0-8.2 a7 t:ze

144%h k.

5./ A7erage procduction development

Iroculated with azgar slart culsure:

72 h 200-300 =meg/mi
96 " 30(=400 "
120 " 4C0-5C0 "
144 " 520=¢00 "

Inoculzsted with deep Zreezed vegetative culiure:

72 n 200-250 mez/m>
96 " 250_350 1"
20" 350=430 "
144 " 450-5C0 "
6./ Average comporent composition of the ccmplex, deterzi-

ned €rom a gemtamicin C complex, prepared frcm a lid hours
= 9 X -~

fewrensation broth: /crude substance/
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III, Preparation of seed culture

Lo/ For preparation of seed culture deep freezed vegetative
inoculum not older than three months is used., Composition
of the medium:

0.3 % beef extract
0.1 % peptone

0.1 % sucrose

2.4 % starch, soluble
0.5 % veast extract
0.4 7% CaCO3

tap water, pH T7.0.

200 ml medium is prepared in 500 ml Erlenmeyer flasks,

sterilization at 121°C for 20 min.

2./ Three flasks containing 200 ml medium are inoculated

with 1-1 ml seed and shaken for 48-72h at 37°C, After

microscopical checking 500 mi inoculum is used to inocu-

late 5 1 medium.

3./ Microscopic characteristics of a 72-hour-old culture:

colonies congist of thin, slighuly wavy mycelia, not |
forming a continuous network. Slight spore formation,

no fragmentation.
IV, Fermentation process

The culture thus obtained was used to inoculate 2000 liters
of the sterilized medium in a 3 cubic meter fermentation
tank having the follcwing composition /grems/liter/ §

|
!




rosaio svarca 10 g '
sucrose "

yeast exsract nl /10 5 soluticn/

caseir aydérolyzate 20 " /20 5 " /

peptcne £

corn steep liquor
CaCO3

AT - S S @ S | IRV ]

pelm oil
tap water
pH 7.0 telfore sferilization,

a

b=

aerzted 2% rate of 1/1 v/v

The

/50 dr7 meight/

inceulated zedium is

L eae) -
V e - v

and

()

3

ed 13C r.D.

) cn 2 N \ . . . .
35°C for 50-cO ha, Tre resulting culture is then used to

inoculate the 20 cubic meter
raving 20 cubic meter of the

/

[

/grexs/liter/

(o]

oo

soye meal
potato starch

o W

glycerol
CaC0,
CoCly . 6E,0
palm oil

\VI \VIRG RGBT
o H o,

tap water

pH 7.0 before sterilization,

while stizring at 121°C for 1

F N

aroduc

folleowing compesition

M

Sterilization is carried out
he Fermentation is carried

out in acid=fast steel tanks, Ra%e ¢f sgiirring is 130 r.o.o.
ancé eersted 2% 1/1 v/+.

A=<ibiotic procduciticn starts inm the 25-20%2 b exc aigness
value is rezched oy 1CC=110 =,




Total antioiotic activity of the broth referred to genta-
micin-C gtandard is 850 U/ml / 1 U is equal to 1 mcg

gentamicin standard; Cl: 32 5, C,: 48 6, C. + 20 o/, de-

a
termined on Staphylococcus epidermidis tesi organism by
large plate agar diffueion method. The total amount of
antibiotics produced is 1000-1050 mcg/ml frgﬁ which 75 7%
is gentamicin-C. The composition of gentamicin-C fraction:
C,=36 %, C,=45 %, C,=19 %. |

Fermentations carried out were batch fermerntations, we
have not any experience regerding semi-continuous ferment-
ation, Economical requirements, of course, improve by
raising the volume of the fermentors. We could attain
economical production already in 30 cubic meter volume,
though & 100 cubic meter volume would be economically

more advantageous, Regarding automation, it is worth at .
least to automatize temperature, pH and addition of
anti-foam 7agents.

The rew materials of the fermentation process listed above
beinz agro-industrial products are practically locally
available, A3 for sources of supply for the equipment:

for fermentation of gentamicin no ;pecial requirements

are needed, they might be purchased anywhere.

The enticipated losses due to contamination in case of

tra‘ned work are around 5 oo



o0F emude zenmtanmicin comnlex

o 1 cuniz meter of the fermensaticn brotn /350 zcg/z=l/
produced oy the atove process, 5 U suliuric acid was
added 2t 20°C %o adjust the pH to 2.0, The broth weas

=~

filtered ard the oyrelial cake wasned o7 O.l volume of

tep weter giving 920 1 filtrate. To ipisg filtrate, Z.7 X
oxzalic acid was z2dded, furtrermore, the DE wWas adjussed

h

" - s .
ter 0 min reazix

%0 7.5 b7 sodiud rydroxyde solution. a

]

at 80—90°C “he broth was filtered and the mycelial cake
wasked with 50 1 %ap waser., The 980 1 /825 mcg/zl/ soiu-
tion ottained was passed through 2 J-colurm-resin-systien
at room temperature, each columr /€x€0 cm/ cornfaining

'd

3=3 1 carboxyl-type cation exchange resin /Tofatit C

200/ in Yz form. 20 1/h. During <he adscration

process the firsi columm was practicaily saturated il.e.
ap efflu2sn%t containing 800 mcg/ml activity was obtained.
About 15 % of tre totzl an%ibioticactivity wes abscroed

on the second columm. The effluent of this columm con-

taired only 5 - 10 mcg/ml at the end ol tke

process, In case cI continuous processing,

o

was exployed Zuriher for absorpticz of

3 > - p 3 2% 22 3 P -
Mne Sinet golu~m was wasped wisn 23 1 4disgtilled wmeser
g . < dan - o
ther ormtinigwiss were 2luzted with 4 I suliuric aciz
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taining more than 5000 mcg/ml were pooled, yielding

4500 ml solution of 136.000 cg/ml activity.

/By batch process, from the second and third colums

3500 ml1 40,000 mcg/ml and 2600 ml 15,000 mcg/ml eluates
were obtained by a similar way./

The pH of the dark brown, acidic eluate obtained from
the first columm was adjusted to 4.5 by stirring with
triethyl amine then methanol was given /about 2500 ml/

to the solution until the turbidity was Jjust disappearing.
To the solution activated charcoal was added and after
30 min stirring, it was filtered. The carbon was washed
by distilled water resulting 6900 ml solution with
83,000 mcg/ml activity. This solution was pured while
continuous stirring into 35 1 methanol. The precipitated
crude gentamicin was filtered, washed tiice with methanol
and dried in vacuo at 30-40°C. By this way 962 grams of
antibictic complex were obtained as sulfate salt, assaying
at 536 mcg/mg, ash content: 2.0 %, rotation: /U/%l5 =
+104° / 1.0 % in water/.

By batch process, the sulfuric acid eluates obtained
from the second and third colums by a similar way yield

a further 168 g of crude sulfate salt having 536 mcg/mg
activity. Total yield: 1130 g crude gentamicin sulfate.
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Isolation 0 componen+ts

The crude genta=mizin complex /SCC gz which corxreszcnds %o
870 g of crude sulfate salt above/ wes chromatographed
at first on Amberlite CG-50 Type-I resin developed with
increasing concentration ofqtmmonia. The pattern of ckhro-
matography is shown in Fig. 1. The entidiotlc complex

was separated into seven mixtures indicated on Tedle 3,

Tabied. Chromatographic separation of crude gentamicin

Fractions A;;mc Main componsnt(s) “(.l‘lm
6~ 10 I Compound [-1 .2
31~ 31 a Gentamicin A. anubiotic G418, 9.3

compound [I-2

92~123 m garacune, gentamiciao A, 17.1
124~ 175 v geatamicia B, B, 18.6
176~ 198 v sisomicin 17.3
199~260 V1 gmotamicia C,, C;, Cy, J45.5
261 ~ 298 v gentamioe C; 16.2

Fig. 1. Chromatographic separation of gentamicin components. Weights and Rf values of components.
*(TL.C, system B)
Resin: Ambertite CG-40 [ (100 ~ 200 mesh)
Columm: 12x120cm
Sampie: 200 g crude gentamicin
Elution: 30~ 30 liters of 0.08, 0.10, 0.1, 0.i4, 0.16, 0.18, 0.20, 0.28, 0.30 and 0.50 N ammomium
hydroxide
Fracuons: 1,000 mi
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’ Chromatographic analyisis by systemsi,B and C of the

| I~VII mixtures indicate their complex nature. There are
more or less overlaping between mixtures and each of
them contains 4~12 components. The bioautographic detection
showed that all of the components, except components
I-1l and III-2, have bioactivity against B, subtilis,
Application of the stepwise gradient elution method re-
sulted in a good resniution of substances having diffe-
rent structural features but similar polarity. The proper
combination of various ion-exchange chromatographic pro-
cedures enabled the separation of 35 pure components of

the gentamicin complex.

Tabis #. Physical and chamical propertiss of gantamicin minor comnponents

| | ! : g _PCTLC
Stuc- Compound|  [gentical | Formula | MW (1% Kl
: ; i ! water) | Symemn ' System = System
: A B c
1k |Newcompound | CwHwNOr | 44 | +14°  1.60 ; 093 016
: -2  Geotamicin Ar | CuHauNeOu | 455 | +138°  0.25 008 047
3 -1 G418 | CoHuNOw | 496 ! +168° ' 073 027 06 °
4 | D2 Newcompound | CuHuNOuw | 42 +140° 052 015 0.73
§ . D3 GemmicinXs | CoHuNOuw @ 482 | +158° 0.5 . 016 0.66
¢  [O4 GemmicnA . CuHuNOu . 468  +146° ' 036  0.08 0.34
7 M-1  Newcompound | CuHuNOw | 482 , +15° 046 0.8 0.67
8 | M-2 | Geramine | CuHaNeOsw | 321 | +137° 091 ' 031 . 0.74
9 | I3 i Geotamicin A, | CuHuNOw | 468 | +167 | 037 ' 009 0.8
10 ' V-l GestamicinB | CuHuwNOuw | 482 | +155° | 041 . 015 ' 0.7
n V-2  Gentamicin B, ' CwHuNOuw ' 496 ' ~163* 1.0 023 0.6
2 V-3 11-20A | CoHeMNO» 481  — 039 014 07
13 v 1N-208 CoHuaNiOv 495  +150° 0.9 025 0.46
4 V-1 - Sisomicin CoHnNiOr ' 447 - +188°  0.86 060 0.24
15 V-2 Newcompound = CiHuNO: ' 449 ~156° 0.75 0.5 0.19
16 V-3  Gentamicin A, CoHuNOw 468 166 029 - 006 0.84
17 VI-1 New compound CuHuN©O- 463 142 1.13 069 0.i3
18 V-2 Geatamine C, CisHaN.O, 318 -88° 135 073 0.19
19 V-3  Newcompound - CuHwNiO: 449 —148° ' 092 055 0.17
20 V4  Gentamine C: CeHuNO, < 304 922 112 059 0.27
n VI-S Newcompound . CuHaNOv 435 ~—144° 071 048 020
n VL6  Gentamine C,, ' CuHuNO:¢ 290 -97° 082 042 028
| —_
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Fig. 2. Structures of compounds
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liixture I: The relatively apolar compound I-1 was se-
parated from compound I-2 /gentamicin AE/ on LAE-Sephadex
column with water as eluent, Compound I-1 was eluted
firstand it was purified by repeated ion-exclusion chro-
matography of Dowex 1-X2 resin, Gentamicin A2 was isolated
from the later fractions by chromatography on CM-Sephadex
eluted with 0,05, 0,07 and 0,10 N ammonium hydroxide,
successively. Crude gentamicin A.2 was purified by pre-~
cipitation with eéther from methanolic solution.

Mixture II: We separated the main components of this
complicated mixture as follows: The first step was a
repeated chromatography on Amberlite CG-50 Type-Il resin
with gradient elution by 0.08~0,12 N ammonium hydroxide.
Compound II-1 /antibiotic G-418/ was isolated from the
first enriched fractions by ion-exclusion chromatography
on ‘Dowex 1-I2 resin, The following active fractions were
pooled and separated again by chromatography on Amberlite
IE-69 resin. The elution was carried cut by 0,08, 0,10
and 0,12 N ammonium hydroxide, succesaively. The final
/0,12 K/ fractions of this chrometography contained
compound II-4 /gentamicin A/ crystallized from ethanol-"
water, Fractions containing both compounds II-2 and II-3
/gentamicin X,/ were pooled and rechromatographed on
Amberlite CG-400 Type-II resin using ion-free water as

eluent. Gentamicin 12 was eluted first followed by




compound II-2, The final purilicatlion of comporents were
achieved on Amberlite CG-5C Type-I resin columms 57 elu-
+ion with Q0.1 I ammoniunm hydroxide, )

Mixture III: Crude compound IIT-1 was isolated from
the first few fractiors of repested Amverlite CG-50 Type-IZI
chrometography of this mixture with 0.12~0.14 N ammoriun
hydroxide and was purified by ion=-exclusicn chrometog-
epny on Dowex 1-X2 »eain, The pooled znd evaporated
fractions, free from compound III-1 were chrometograpcec
again on CM-Sephadex column eluted with 0,10, 0.12 and
0.14 % emmorium kydroxide, successively, The early Irac-
tions enriched in compournd III-2 /g=ramine/ were subd-
jected to ion-exclusion chromatograpay o obtair pure
garenine, The Ziral fractions coztaizing zairnly compound
II1-3} /gentamicin Al/ were pooled ard purified by
repeeted chromategraphy oz Ci-Sepnadex.

Yixture IV: The fore run of the lom-exclusion
chrematography of this mixture on Dowex 1-I2 resia con-
tained spolar components /compounds IV-5 and IV-6/ and
compounds IV-3 /antidbiotic JI-20A/ and IV-4 /antibiotic
JI-203/. These frections were pooled exc seperated Y7
Amberlite CG=50 Type-II resin ckrometography using

Cel2, Oeld 2nd 0,1¢ ¥ emmoriua hwdx=oxide es eluers.

Tre fpactiorns containing arntitictics JI-204 azd JI-2CZ
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were pooled and the mixture was separated by preparative
TIC using sysiem B as eluent, The mein fractions of the
ion-exclusion chromatography of mixture IV, containing
IV-l /gentamicin B/ and IV-2 /gentemicin Bl/ were chro-
matographed on CM-Sephades column with 0,12 and 0.15 N
ammonium hydroxide as eluent and gentamicins B end B,
were separated,

Mixture V: This mixture was chromatographed on SP-
Sephadex column., The successive elution with 0.12, 0.14,
0.16 and 0.18 N ammonium hydroxide gave compounds V-3
/gentamicin A3/, V-1 /sisomicin/, and V=2 in order,
Practions containing each component were pooled and
purified by repeated chromatography on Amberlite CG=50
Type-II columns using 0,15 N ammonium hydroxide as eluent,

M_igmz_e_ﬂ: By repeated chromatography of mixture VI
/gentamicin C complex/ on Amberlite CG-50 Type-II resin,
we isolated pure gentamicin 02 frcm the early fractioms.
The subsequent fractions were pooled and chromatographed
on CM-Sephadex columm with 0,15 and ©.18 N ammonium
hydroxide as eluent, The 0,15 N eluate contains genta-
micins Cla and 02, while the 0,18 N eluate contains
practically pure gentamicin Cl‘ Subsequently to the
gentamicin C1§“02 mixture, which was separated by silica
gel chromatography, a small amount of a new component

was eluted /compound VI-4/. It is very similar in all




respects /z2olecular formula, 21E ané nass spectra, bHio-

tivity/ %o gensamicin C except tke optical rosaiiorn

2’ >

m

ct
/[]+124%/, e suptose that this masewial mey te idansical
to gentamicin C2a‘

The isclation of mixture VI for purpose of industrial
production of-gentanmicin C sulfate:

Eluate fractions 199-260 /62 1/ were pocled end evaporated
in vacuo at 85°C uniil 30 % concertmation /dry weight/,
To this concentrated solution charccal was added at »ocm
temperature, tie mixture was stirred for 30 min,then
£iltered. The carbon caxe was washed #ith water. The p=E
of the stirred, cooled filtrates was adjusted to 4.5

with 5 ¥ sulfuric acid. The soluiion was decolorized
agein by carbon, stirred for 30 mnin, filtered and washed
thoroughly with water., The filtrates thus ocbtained were
poured while stirring into 10 volumes of puriss meihanol,
After a few pours standing at 5°C, the gentemicin € sul-
fate complex was 2iltered and wasked with methanol., It
was subsequently dried ir vacuo at 50°C until comstarnt
welght, The yield of gentamicin sulfate correspords to
about 468 g of practically pure, anhydrous product, assay
640 mcg/mg. Ash contert: about O.1 %, volatiles: 2,5 %,
Rotatior: /a'/g5= +112° /1.0 % in wetex/, Cormponents:

Cl=34-36 2y Co=d45=45 0y Cla=l7-19 oe Over zll yield

calculated on gentexicin C of brotk is 47,57,




Uixture VII: This rather complicated mixture contain-
ing at least 12 components was chromatographed first on
Amberlite XE-69 resin with 0,16, 0,20, 0,30, 0,40 and
0,60 N ammonium hydroxide, successively, The first few
fractions contained compound VII-4 /gentamine 02/ which
was purified by crystallization from 2thanol-water. The
following fractions were divided into three parts., Each
submixture was chromatographed on CM-Sephadex columms
and the separated components were purified by ion-exclu-
sion chromatography on QAE-Sephadex or Dowex 1 x 2
columns, From the first submixture /0,20 0,30 N/ compounds
VII-5 and VII-6 /gentamine Cla/ were 1solated., Chromatog-
raphy of the second /0,40 N/ and third /0,60 R/ submix-
tures resulted in compounds VII-2 /gentamine Cl/ and
VII-3, and compound VII-1l, respectively,
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Paper chromatography was performed on Macherey-Nagel
214 paper/PC/. The sclvent system for paper chromaiography
of free bases consisted of methyl ethyl ketonetert-butyl
alrohol-methanol-6.5N ammonium hydroxide 16:3:1:6/Systemd/.
Thin layer chromatography/TLC/was performed on Silica gel HF
plates using the lower phase of chloroform-methanol-25% ammonium
hydroxide 12/19/20 system as eluent/System B/. Ion-exchange TLC
vas performed on precoated Firion 50 x 8/Na®/ plates at 50°C, using
0.5 X Na,HFO, s»lution/adjusted to pH 6.5/containing 2.5 M
sodium chloride and 5% tert-butyl alochol/System C/. All
components were detected with ninhydrin spray. The ‘
bioautographic detection was made with Bacillus subtilis ATCC

6611 as a test organism.
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