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For the screening studies of new antibio-
tics, separation and identification using pa-
peri,2,3) anc| thin-layer4>5>6) chromatography
have been reported by many researchers.
In general, thin-layer chromatography is
effective in rapidly separating antibiotics
soluble in organic solvents, and paper chro-

matography is useful for separating water-
soluble antibiotics, although it takes much
more time and mobility of the antibiotic
may be influenced by the purity of the

sample applied, especially by inorganic salts.We have found that high-voltage paper

electrophoresis for 15 minutes gives a good
separation of antibiotics, especially water-
soluble basic or amphoteric antibiotics, even
with crude preparations.

The commercial apparatus, Model HV

5000-3 of Savant Instruments, Inc., was used
in these experiments. The sample solution

was spotted on strip of Toyo No. 51 filter
paper (60cmx15cm) on a transverse line

16 cm from one end and the strip uniformly
sprayed with an electrolyte solution (pH 1.8)
of formic acid-acetic acid-water (22: 75:
900 by volume), similar to the technique

reported by At field and Morris7) for the
separation of amino acids. A constant cur-
rent at 3,300V (about 40 mA/15cm) was
then applied to the strip for 15 minutes.
After electrophoresis, the strip was dried
with flowing warm dry air to remove elec-
trolyte solution. Antibiotics on the paper
were detected by bioautography using test

organisms such as Staphylococcus aureus,

Micrococcus flavus, Bacillus subilis or Es-
cherichia colt. In some cases, ninhydrin

and Sakaguchi reactions and ultraviolet light
were used for the detection of the antibio-
tics. Under standard conditions, alanine

moved toward the cathode ca. 10cm. The
mobilities of antibiotics relative to alanine
were calculated as Rmvalues. The relative
mobilities (Rm) of 92 antibiotics are listed
in two groups according to their extraction

properties in Tables 1 and 2.
Most antibiotics assigned to group II are

adsorbed on weak cation-exchange resins

such as Amberlite IRC-50 or strong cation-
exchange resins such as Amberlite IR-120.

Interestingly, antibiotics having an Rmvalue
Table 1. Relative mobilities of antibiotics

extracted by solvent process. (Group I)
A h tib io tic s R m * D e t ec tio n

S p ir a m y c in s I , II , III 0. 88 S tap h . a u r e u s

P l u r a m y c i n  A 0 . 8 4 S ta p h . a u r e u s

B a c itr a c in 0 . 8 3 n in h y d r in

A m ic e tin 0 . 7 7 U V  lig h t

L in c o m y c in 0 . 7 7 S ta p h . a u r e u s

P y r id o m y c in 0. 71 U V  lig h t

M e th y m y c in 0. 6 3 S ta p h . a u r eu s

M ito m y c in  C 0 . 6 3 U V  lig h t

N a r b o m y cin 0. 59 S ta p h . a u r eu s

P ic ro m y c in 0. 5 9 S ta p h . a u r eu s

T etr a c y c lin e 0. 58 U V  lig h t

O x y t et ra c y c lin e 0. 58 U V  lig h t

O le a n d o m y c in 0. 57 S ta p h . a u r eu s

C h lo rt etr a c y c lin e 0 . 5 5 U V  lig h t

T er tio m y c in s A , B 0 . 5 1 S ta p h . a u r eu s

E ry th r o m y c in 0.  50 S ta p h . a u r eu s

C a rb o m y c in 0.  50 S ta p h . a u r eu s

L eu c o m y cin s 0.  46 S ta p h . a u r eu s

J o sa m y c in 0.  46 S ta p h . a u r eu s

T y lo s in 0 . 4 5 S ta p h . a u r eu s

A z o m y c in 0 . l l M . fl a v u s

N o b o v io c in 0 U V  lig h t

C o u m e r m y c i n  A i 0 U V  lig h t

T r ich o rn y c in 0 U V  lig h t

P e n ta m y c in 0 U V  lig h t

N y sta tin 0 U V  lig h t

A m p h o te r ic in  B 0 U V  lig h t

A c tin o m y c in  C 0 U V  lig h t

C h r o m o m y c in  A 3 0 U V  lig h t

* Rm=mobility relative to alanine as 1.0.

* The most of this work was reported at the llth Kanto Branch Meeting of Pharmaceutical Society
of Japan, held on November ll, 1967 in Tokyo. The Abstracts of Papers (in Japanese), pp. 5~8.
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Table 2. Relative mobilities of antibiotics extracted by adsorption process. (Group II)
A n tib iot ic s R m D e te ct io n A n tib io tics R m D e te c tio n

G e n t a m ic in s C i, C 2 2.  20 n in h y d r in B D - 1 2 1. 2 7 B.  s ubt il is
N e a m in e 2. 1 5 n in h y d rin B Y - 8 1 1. 2 7 B.  su bt il is
N e o m y c in s  B , C 2 . 0 4 n in h y d rin K ik u m y c in  B 1. 1 5 B. s ubtil is, E . col i
P a ro m o m y c in s I, I I 1. 9 9 n in h y d rin K i k u m y c i n  A 1. 0 0 B. su btili s, E . coli
P a r o m a m in e 1. 9 2 n in h y d rin N o jir im y c in 1. 0 0 S tap h . a u r e u s
K a n a m y c in  B 1. 9 2 n in h y d r in B le o m y c in s 0. 5 3- B. su bti li s
K a n a m y c i n  C 1 . 8 5 n in h y d r in 1. 1 0*

K a n a m y c i n  A 1. 8 2 n in h y d r in G leb o m y cin 0. 97 B. su bti li s

C a p re o m y c in s I , II 1. 5 9 n in h y d r in C o r d y c e p in 0 . 9 0 U V  lig h t

S tr ep to th r ic in  (A - 2 4 9 ) 1. 5 3 B .  s u b ti h s T u b er c id in 0 . 9 0 U V  lig h t

H y g r o m y c in  B 1. 5 0 n in h y d r in A r iste r o m y c in 0 . 9 0 U V  lig h t

P h le o m y c in s 0. 6 9-
1. 50*

B.  su bt il is
A n g u stm y c in  A

  (D e c o y n in ) 0 . 8 2 U V  lig h t

B la s tic id in  S 1. 4 8 U V  lig h t N e tr o p s in 0 . 7 9 E . co li

D ih y d ro s tr e p to m y cin 1. 4 7* S a k a g u c h i A c tin o b o lin 0. 79 U V  lig h t

S tr e p to m y c in 1. 45 * S a k a g -u ch i A n g u s tm y c in  C
 (P s ic o f u r a n in e )
F o r m y c in

0. 79

0 . 7 9

U V  lig h t

U V  lig h t
D e s t o m y c i n  A 1. 4 3 n in h y d rin
D es to m y c in  B 1. 4 0 n in h y d rin
C y c lo s e rin e 1. 3 9 n in h y d rin S a n g iv a m y c in 0. 78 U V  lig h t

H y d ro x y s tr e p to m y cin 1. 38 * S a k a g u c h i T o y oc a m y c in 0 . 7 5 U V  lig h t

V iom y c in 1 . 3 7 n in h y d rin T r eh a lo s a m in e 0. 74 n in h y d r in

A lb o v e rtic illin 1 . 3 3 n in h y d r in K a s u g a m y cin
P u r o m y cin

0. 7 4
0. 72

n in h y d rin
U V  lig h t

M a n n o s id o st re p t o m y c in 1. 3 0
B . sub ti lis

S a k a g u c h i F e r r i m y c i n  A 0. 7 1 B. su bti li s

G o u g e r o tin 1. 3 0 U V  lig h t H O N 0 . 58 n in h y d r in

P o ly m y x in  B 1. 3 0 n in h y d r in D a n o m y cin 0. 49 B a r to n  (F e C l3)

C o listin 1. 3 0 n in h y d r in P o l y o x i n  A 0. 45 U V  lig h t

A c tin o s p e c ta c in 1. 3 0 n in h y d r in O - C a rb a m y l- D - s e rin e 0 . 4 3 n in h y d r in

A n g u s tm y c in  B 1 . 3 0 U V  lig h t
G r a m ic id in  J 0. 37 n in h y d r in

(a d e n in e ) F o r m y cin  B 0. 0 4 U V  lig h t
S F -7 0 1 1. 2 8 B.  su bt il is O x o f o rm y c in 0 U V  lig h t

* tailing"

greater than 1.0 are efficiently purified with
Amberlite IRC-50 and the most antibiotics
with Rm <1.0 are purified with Amberlite
IR-120.
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