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Note 

Gcnktmicin is ;t comples mixture of closely rcksted antimicrobial substances 
produecd by illi~r~~l~~~~l,.v/lorn purpr~w. The composition c>f materinl av:;ilable for 

clinical use is defined in relation to three major components. gcntamicin Cl. CZ and 
CIA_ Chronlato~raphic esztmination has however sIro\vtl the presence of at lctist nine 
componcntsr-‘, four of which are biologically active. the additional components rep- 
resenting only a small proportion of the total ~cntamicin. 

At present qunntitation of the three major components is ttttcmptcd either by 
biological t?ssay3 or direct densitometryG. after separation by either paper or thin- 
laxer chromatography_ A disadvantage of these methods is the necessity for standard 
preparations ofthe individual components against which the materkls being examined 
can be compared after separation_ 

A method using a direct measurement of the separated components simplilies 
the analysis and a chromatogrttphic column separation in which the eluatc is monitor- 
ed for optical rotation has been developed and is described here. 

APPARATLiS XNt> REAGENTS 

Cientamicin samples: pure components Cl, CIA and C3 supplied by Dr. M_ 
D- Yudis of Schering Corporation, Bloomtield. N-J., U.S.A.: batches of sentamicin 
sulphate which have been xvailable in Great Britai!;. 

Ion-exchange mtrterial I cellulose phosphate P-l 1, 7.1 mtquiv_~g (Whatmnn, 
Maidstone, Great Britain)_ 

Chromato~raphic column: 0.9 ._ 15 cm (Pharmacia). 

Apparatus: LKB 10200 Ferspes pump: LKB S121 gradient miser: Thorn 

NPL automatic polarimeter. Type 113: Smiths Servoscribc potentiomctric recorder 
RE 51120. 

EXPERIhIENTAL 

The column was prepared from a suspension of cellulose phosphate in 2.0 ;\I 
sodium chloride solution and the eluate was monitored using a Row-throtyh micro- 
cell (pathlength 20 mm, volume 100 !d) in the polarimeter. The sensitivity of the 
recorder was such that an optical rotation of i-0.125” produced full scale detlection. 

-_ 



NOTES x1 

Samples ofgentaniicin cornplcs (SO nig) or of the individual gentaniicin conl- 
p0Irents (Cl. CZ and CIA) (20 m_r) \\ere dissdved in 0.5 ml of2.0 :\I sodium chloride 
tend applied to the top of the column. The gradient miser, containing 60 ml each of 
2.0 and 2.2 M sodium chloride. was connected to the column and the gradient of in- 
creasing molarity pumped throu$ at IO ml/h_ Tlic column cluate was continuously 
mo~~itored for optical rotation_ For one esperinient the elwte wts collected in l-ml 
tiactions and tested for liiicrobiological activity artd ninhydrin reactivity. Micro- 
biological activity w;1s determined against &c-i//m- _srrhik_v NCTC S236 on medium A 
of the BrItiA PlltIrmacopoeia, pH 7.0 (ml: 5). Ninh_vdrin reactivit_v was determined by 
nicnsuring tlic extinction at 570 11111 of an aliquot of each fraction tufter reaction \vitli 
ninhydrin reqent xs described in the British Pharmlcopoeinh_ 

Peak ;trc;ts wxc measured with ;t planinieter and espressed as percentages of 
the total at-w under the rccardin~. 

RESULTS ASIB I’?ISCUSSIOX 

Column ciiro:iiato~r;Ipli~ of saniplcs af the Iiirijor gmt:iniicin coniynents 
~l~o\~cd that both gentamicins Cl and CIA were homogenous in this system but that 
gI-‘-‘IitaI~~iciIl CZ consisted of t\:‘o components ( Fig_ 1 )_ Seven components with optical 
:ictivit>- \vcrt’ dctcctcd in the cimimcrcial stiniples of ~entamicin (Fig_ 2)_ All opticall> 
xtivc c<>tllp<~u~tits reacted with ninhydrin and no ninhydrin positive optically in- 
xtivc con~pont‘nts \‘:cre detected_ Only the major cotnponents C I. Cl A and the two 
[iactions of CZ sho\~cd biological rtctivity. 

Table I sllrn;..s the composition ofsmnplcs csamined, quantitatrd on the basis 
ol‘ peak :trt‘a_ Because the specilic rotations of many of the components have not yet 
been detined. no assessnient of the composition oi‘ the san~plcs can be made on a 
\xeight basis. Where tirtiticial niktures li;tvt- been used interpretation on ii \veigllt 
basis can be made from the nwasured optical rotation values !i>r the samples used in 
preparing the niisture. The optical rotation values did not dill‘er signiticantl~ xid 



NOTES 

Fig_ 1. The ion-eschxxge chromatograph_v of gentamicin complex (sample B). passaged on a column 
of celIu1osc phosphate with a salt gmdirnt incre&ng from 2.0 to 72 dl NztCl (------I_ 

AREA OF EACH COMPONENT AS A PERCENTAGE OF THE TOTAL AREA RECORDED 
FOR THE OPTICAL ROTATION OF THE GENTAMICIN SAhIPLES 

I. II and 111 are minor components preceding the eluation of Cl (see Fig. 3. 

Sfmp~e I II III Cl C(lj C-‘( II) 
_._ 

Cl_-1 

A X4l 
w.. _ 
_U_JO 30.95 G_OS 

B 2_4t ZL37 3.35 5.5-l 
B 2_07 31.7s 17.46 5.40 
C 1.60 3437 x51- 6.15 
D 2.36 3lS6 29.3 6.18 
E 2.00 3346 ~S.64 6-49 
F 1 AS 29x34 33.74 6.51 
F 1.79 30.71 3385 5.66 
G 3.15 X.76 33.05 7.50 
G 1.15 39.11 31.63 6.5s 
G I-90 37s 1 31.64 7.41 
H I.12 44.49 39.95 11.07 
1 1.13 IS.75 13.11 SAO 
J 0.17 15.50 S-l1 2.05 
J o.s7 14.67 s-52 2.3s 
K 0 X.SI 5535 15.3-l 
K 0 19.26 56.00 l-f.73 

_ P&c not wrI1 sspardted and measured as pan of praxding peak. 
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TABLE II 

COMPOSlTION (7;. \v:w) OF ARTlFIClAL ;LZlXTURES OF GENTAMlClN SULPHATE 

Sanrpk Cl c2 Ci.1 

H 51.90 as_10 0 
I 19so 20_90 5930 
3 15.00 IO_00 75.00 
K 30.00 70.00 0 
_..-- -.- ..-..-. ._-_ -____._ 



NOTES 

therefore the results ofpercentase area are directly comparable and in good agreement 
with the known composition (Table II). Repeated examination of the same sampler 
shows the reproducibility of the procedure_ 

The minor components detected may NXFII be the same extra components as 
reported by Wtlgman et al_‘. However the presence of a second component in genta- 
micin C2 has not been previously reported_ 

The method described here produced ;L good separation of the componems of 
zentamicin comples and, bein g an aqueous svstem, it was easier to use than thecolumn 
method using a two-pl- .se solvent system &.zviously described’. 

The method can be used to compare the composition ofsamples ofgentamicin_ 

When reliable values are available for the specific rotation of each component a quan- 

titatiue estimate can be made of the composition of gentamicin. 

NOTE ADDED IN PROOF 

Details of Llle flow-through micro-cell xre described by De Rossi”. 
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