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Abstract—The ability of gentamicin to form a stable coloured complex with copper (II) in a sodium
carbonate buffer solution, which had a maximum absorption at 694nm, was used for the spectrophotome-
tric quantitative determination of gentamicin sulfate. The calibration curve obtained was linear over

the range of 200~2,000mcg per ml of the sample and the analysis was very well agreed with the

microbiological method,
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Fig. 1—Absorption curve of GM-Cu (II). Fig. 2—Effect of pH on absorption of
GM: 20mg Cu: 1.25x107*M GM-Cu (II) at 694nm.
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Fig. 3—Effect of the amount of sod. carbonate Fig. 4—Effect of variety of buffer sol'n on absorption
buffer sol'n on absorption of GM-Cu of GM-Cu (D).
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Fig. 5—Effect of the amount of 1% sol'n of Fig. 6—Relationship between reaction temp. and

CuSQ4 on absorption of GM-Cu (II) absorption of GM-Cu (II) at 694nm.
at 694nm. (O——CQC: pH 9.7 sod. carbonate buffer
GM: 20mg @ @®: IN sod. hydroxide sol'n
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Table I—Effect of the adding order of reagent.

Absorbance
No.
Method 1* Method 2**
1 0. 182 0.170
2 0. 183 0.179
3 0. 182 0.181
4 0.182 0. 181
5

0.183 0. 180

* Proposed method
** Add buffer sol'n and then CuSOy sol’n.

Table II—The influence of NH,OH on absorbance.

Concentration Solutions

Concentration of NH,OH in the solutions (V/V %)
of the GM without - — —
(pg/mb) NH,OH 0. 005% 0.01% 0.03% 0.05% 0.1%
500 0. 092 0. 092 0. 099 0. 126 0. 151 0. 207
1000 0. 185 0. 186 0.193 0.213 0. 235 0.278
2000 0. 367 0. 369 0. 379 0. 403 0. 427 0.432
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Fig. 7—Stability the absorbance of GM-Cu Fig. 8—Identification of GM-Cu (II) complex with
(ID. isobestic point.
Cu: 3x10M Cu: GM 75mg
Cu: GM 50mg Cu: GM 25mg
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Fig. 9—Continuous variations mecthod applied to Fig. 10-—Mole-ratio method applied to the GM-Cu
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Fig. 11—A: Ninhydrin-treated chromatogram illustrating separation of GM compounds run on
Whatman No. 1 paper using chloroform-methanol -17% ammonia{2:1:1 V/V) solvent
system.

B: Bioautograph of gentamicins. Chromatogram run on Whatman No. 1 paper using
lower phase of chloroform-methanol-17% ammonia (2:1:1 V/V) and plated against
S. aureus ATCC 6538 P.
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Table III— Reproduc1b111ty of absorptlon development

calibration

Absorbance

Concentration (nes

i
>
e
o

ﬁL

Average absorbance Standard dev1at10n Coefficient of variation

0.183 0. 001 0. 005

* Replicate same GM sol’'n (1000r/m1)

Table IV—Results of the determ1nat10n of gentamlcm by proposed and microbiological method.

Concentration of gentamicin (ug/ml)

Sample
Proposed method Microbiological method*
A 5100 )200
B 7300 7400
C 15500 152000
D 37000 392000

E 54600 537000
* Mean results of 5-7 parallel tests given.

Table V— Effect of other materlals in the determmatlon of gentamlcm

Other materlal mg/ lOOmg of (:M sulfate Average recovery* (%)

Methyl paraben 45.0 99. 2
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Propyl paraben 10.0 99. 4
EDTA ‘ 3.0 100. 4
Sod. bisulfite 20. 0 98. 6
Propylene glycol 200.0 99. 4
Glycerine 200. 0 100. 3

Span 60 250.0 100.5

* Fach Valu(. is th mean of 3§ experiments.

Table VI--Results of analysis of GM from artilicial preparations (Recovery Z5).

Rx 1 101.1 1. 378*
Rx 2 100. 7 Al 1.303

* Standdrd dcv1auon

Table VII—Results of the determination of gentamicin in commercial pharmaccutical products

by proposed and microbiological method.

Declared* Found (mg) Found( 2))
Sample —

mg/unit Proposed MlCI‘OblOlOglCal Proposed Microbiological
Inj. A 83. 4 81.8 104.3 102. 2
Inj. B 80/2ml 79.6 782 99. 5 97. 8
Inj. C 84. 6 83. 6 105.7 104.5
Inj. D 82.6 80.5 103. 3 100. 6

2 3

Inj. E 81.0 78.6 101. 98.

* As activity.
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Srifrel wifigsteh. 2. SEEMolrb 0.0056% ol A Jufriy C+TJjlAe] PhEE qto ), JL"‘] Bl
dnE s vh e Heiel s o WS A, ARERNY ikt SrFrkE R} - ﬁL [ R N2 S .
Jetel JpHiisha 3075 LAMS] sRGi - aEA - fBTsta BN Eo) GME RGN 5 o)

X ®

1. Remington’s Pharmaceutical Science, 1Gth, 1125 (19801,

Vol. 27, No. [, 1983



52 o] A & + kT Y « o] §E

2. The United States Dispensatory, 27th, 545-556 (1973).
3. Martindale The Extra Pharmacopoeia, 27th, 1136-1142 (1977).

>

o @

oo 3

K.M. Byrne, A.S. Kershner, H. Maehr, J.A. Marquez and C.P. Schaffner, J. Chromatogra., 131, 191
Q977).

G.H. Wagman, J.V. Bailey, and M.M. Miller, J. Pharm. Sci., 57, 1319 (1968).

A.H. Thomas and S.D. Tappin, J. Chromatogra., 97, 280 (1974).

H. Maehr and C.P. Schaffner, J. Chromatogra., 30, 572 (1967).

W.L. Wilson, G. Richard and D.W. Hughes, J. Chromatogra., 78, 442 (1973).

D.]. Cooper, M.D. Yudis, R.D. Guthrie and A.M. Prior, J. Chem. Soc., C, 960 (1971).

CFR, 21, Parts 300 to 499, pp.248-254 (1980).

BARY, A ERe Gy & 119-128 (1978).

. Snell-Ettre, Encyclopedia of Industrial Chemical Analysis, John Wiley & Sons, 5, 614 (1979).
. K.L. Ganchev, Farmatsiya (Sofia) 4, 13 (1972).
1. K.L. Ganchev, Farmatsiya (Sofia) 2, 8 (1973).

V.D. Kartseva, Yu.A. Portnoi, N.A. Vakulenko, N.G. Kruzhkova and E.M. Savitskaya, Antibiotiki,
20, 514 (1975).

. K. Ganchev, V.M. Fishman and G.S. Libinson, Khim.-Farm. Zh., 8, 50 (1974).

P. Kabasakalian, S. Kalliney and A.W. Magatti, Anal. Chem., 49, 953 (1977).
J.W. Williams, J.S. Langer, and D.B. Northrop, J. Antibict. 28, 982 (1975).

. R. Daigneault, A. Larouche, and G. Thibault, Clin., 25, 1639 (1979).

R.K. Holmes and ]J.P. Sanford, J. Infect. Dis., 129, 519 (1974).

. G.W. Peng, M.AF. Gadalla, A. Peng, V. Smith, and W.L. Chiou, Clin. Chem., 23, 1838 (1977).
2. M. Freeman, P.A. Hawkins, J.S. Loran, and J.A. Stead, J. Liguid Chromat., 2, 1305 (1979).

23. B. Borowiecka and W. Chjnowski, Acta Polon. Pharm., 36, 343 (1979).

. D.J. Copper, P.].L. Daniels, M.D. Yudis, H.M. Marigliano, R.D. Guthrie and S.T.K. Bukhari, J.

Chem. Soc., C, 3126 (1971).
V.D. Kartseva, N.G. Kruzhovka and Y.A. Portnoi, Antibictiki, 22, 974 (1977).

COREET, Kilfih, LA, R R SR, 30, 160 (198D).

A. Osman and R. Abu-Eittah, J. Pharm. Seci., 69, 1164 (1980).
FRELOR, #EERPHTEl MR, 84-86 fEkdE, (1977).

29, G.H. Wagman, J.A. Marquez and M.]. Weinstcin, J. Chromatogra., 34, 210 (1968).

. A.l. Chermyshev, V.D. Kartseva, S.E. Esipov, A.P. Arzamastsev, Khim.-Farm. Zk., 13, 111 (1979).
. W.L. Wilson, G. Richard and D.W. Hughes, J. Pharm. Sci., 62, 282 (1973).

L OKERERER TG, BEAMEE, Oth, 732-735 (1979).

J. Pharm. Soc. Korea



