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Studies on the Fluorophotometric Determination of Gentamicin Sulfate

and its Preparations

Abstract—Gentamicin sulfate reacted with pyridoxal and zinc
(1) ion in pyridine-methanol solution to yield highly fluorescent
zinc( 1) chelates of N-pyridoxylidene derivatives. This fluorescen-
ce reaction was sensitive and showed excitation maximum at 398
nm, and emission maximum at 482nm. The effects of reagent
concentration, reaction time and temperature, standing time and
temperature were studied. And a new fluorophotometric method
for the determination of gentamicin sulfate was developed. A good
result was obtained and this method was applied to various
preparations.
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rometer (Aminco Bowman)E {# il HigEshg o},

* #——Pyridoxal hydrochloride 0.002 w/v%5, zinc acetate 0.2w/v% % pyridine 2.0
v/v%E 47532 methanol H¥K-S pyridoxal zinc g o 2 {FHSIY 5, E#EW-L gentamicin
sulfate FE#E A (U.S.P. XIX #H#&) 50~100 mg(FE24)S IEHES] Heshed 7&MEK BEAA
# 50ml 2 stx o}4] o] % 1mlE Hisle 50ml 2 vtE %S HASFASGREBER | 20~40
pg/mb). T

KiiZ<- gentamicin sulfate BIH(Q] Hifg *"ﬁ.@% sl Heshed ZEEKO| BEAA HP
gentamicin sulfate 8| HASBE7F FEE 22328 B/HR w-E& HASC. #BrEe Ei
W, i 2 WIRBGHFTE &% 1mlA EREs el FA4d sl Y3 pyridoxal zine
AR 10ml4 stz A #ET F 40%d1 A 9045 KIEAIZL ohg o] E #Aule] 10~15°9 K¥F
ol 4] 30437 B’ F excitation Ap.x 398 nm, emission Ag.. 482 nm of] 4] EEHEERS]  MhEsE
Yo (RFI: relative fluorescence intensity)E 10002 3dled 2o 9] iy o $Ewe RFIES
HED .

Wb gentamicin sulfate & HIRIEE (ug/ml)

R T L REL X Bt e] RS e Cug/mD)

HR(%)= M gentamicin sulfate 8] B (mg)

g2 #(mg) 100
wR S EE
HEL ME|——f%f9© 2 kanamycin, polyoxin, kasugamycin $3} 7+-2. amino sugar & #i

HHES]  excitation g 38010 nm, emission Aue-S 475+10nm 2 4R upd ol o}
gentamicin sulfate & excitation Apax-& 398 nm, emission Apax-& 482 nm 2 elyel(Fig. 1).

H% BEY R¥E——pyridoxal hydroch-

Ex.Amax 398 na loride 2] ¥ & zinc acetate 3 pyridine 2
E | § e Avax 482 g —@ahAl #H5417) 2 pyridoxal hy-
‘; drochloride &] @BEE #kA]2 o Fig. 2
§ 6 b o) FRH wke} 7ro] pyridoxal hydrochlo-
g o b ride ) MRS} 0.002w/vaol 4 AN
° i € vehle 2 LT = kY BEA
§ “0 A BwXEEL A8 @osEEh det
£ ool 4 pyridoxal hydrochloride & #rEES
£ .of KEHL Bl 0.002 w/ve% 2 Eshad o}
g zinc acetate & EE = 9} viakrlz] F
g 10 b #0.2 zinc acetate o BES W34 W

e 0.2w/voll A AR BN 2
AVE LENGTH (nm). PlEe gma A= ¥ o Lk #Emst
WAVE nm
Lol i o) yimp =
Fig. 1—Fluorescence excitation and emission spectra A weke.=® zinc acetate o REEE 0.2

of gentamicin sulfate reacted with reagents. w/va R sEstg om o] & Fig. 3e] hel
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Fig. 2—Effect of concentration of pyridexal hydrochloride in gentamicin sulfate
solution (40 pg/ml).
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Fig. 3—Béffect of concentration of zinc acetate in gentamicin sulfate solution

(40 pg/ml).
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2 —ERE HERA7Z old =B BRBEY REfE E HR 5~15%d4 BESA ebit

Vol. 22, No. 1, 1978



RFI

18 Wed AR AP - 4T

70

60 /—-o . . —e
50 ¢ /

N

30

RF1

20

10

1 2 3 4 5v/v %

Fig. 4—Effect of concentration of pyridine in gentamicin sulfate solution (40 pg/ml).
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Fig. 5—Effect of reactlon txme at room temperature( 0-) Fig. 6— Relatlonshxp ‘between standing time
and 40°(—@—). and relative fluorescence intensity at various

temperatures: (1) 5~10° (2) 10~15° (3) 15~20°
o} By EE L 10~15°2 =l =H(Fig. 6). o :
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B &A1 #h BE BiEshe Aoz Eikde). X '

218} 0 2 gentamicin sulfate &) ] wl & %ﬁt%ﬁﬁr‘-«] w3 " gk Wﬁﬁ‘— a3 &
& Fig. 83} o] 10 pg/ml~60ug/ml ~}o] 9] el A EHBHEF Rzslgdeh.
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Fig. 8—Calibration curve of geuntamicin sulfate.
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Table 1—Microbiological and proposed methods
comparison for the pure gentamicin sulfate

Microbi-

Sample Rie A ological e
Cy C, Cia Potency* Potency*
Bluk A — — — 594 591
Bulk B — — — 582 603
Bulk C - — — 600 607
Bulk D — — — 600 601
Bulk E 36.2 41.8 22.0 582 582
Bulk F 34.8 43.8 21.4 600 624
Bulk G 35.5 42.8 21.7 582 592
Bulk H 35.7 42.5 21.8 ‘ 573 609

* In micrograms of base per milligram of gen-

tamicin sulfate

pure gentamicin sulfate o] wjdle] H:4pERAY Hikal LR Hik(R

AR Al e Sd KRS Table 1o] Rgivh. Table 1o 4 Bz whe} zbo] AEHEHY
Fike] LBy Fiksl AL vV Al R ofxk @ NEE ekl oo gentamicin sulfate

Cy, Cp, Cra o] #Rel] wh& BES Hilstd oot S8 vh7b Y #EHRE Qe

H gentamicin & REBK A =] active carbon o] B¥iRE] ¥ weld B8 gsso] 9
sted (RS M-S FAEISEd Ll bdl A #5938t proposed assay method 2} #} 2 microbiological
assayP & Flod HERE & Table Mo #R§l2w, carbon o] ST ¥ AL o)
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Table I —Recovery of gentamicin sulfate from
sample containing carbon

Table I —Effect of other materials in determination
of gentamicin sulfate

Recovery( %)
Sample
(A (B)
Gentamicin sulfate(50 mg*) 99.7 105. 8
Carbon(50 mg) 98.2 107.6

* as activity
(A) Proposed method
(B) Microbiological method

Lkyd-E o 4 k.

gentamicin sulfate 5 BELA] o] HHEH]
ul dgiEel #AE e WInEE &5
o shed o] 9] B WIEEL v A= BES
Table Mol FoRshgdel. wmmAlIZF KEEHE
ol 74%dl & o] BERAE A ANEEE
of BES T2 gston Wkl WM

mg/1.0mg of Average
Other Materials Gentamicin  Recovery*
Sulfate %

EDTA 10.0 100.4
Malic acid 1.0 100.0
Tartaric acid 1.0 99.6
Citric acid 1.0 100.2
Sod. bisulfite 1.0 100.6
Cetyl alcohol 40.0 100.0
Stearyl alcohol 40.0 99.4
Methyl paraben 2.0 97.7
Propyl paraben 5.0 97.4
Tween 60 20.0 97.4
Propylene glycol 150.0 99.2
Glycerine 100.0 101.6

* Each result is the average of 4 experiments.

Table IV —Determination of gentamicin sulfate in artificial preparations

Declared mg/unit

Component Qintment Injection
A B C D

Gentamicin sulfate(activity) 10.0 10.0 200.0 500.0
EDTA 1.0 1.0 50.0 20.0
Cetyl alcohol 40.0 — — —
Stearyl alcohol — 40.0 — —
Citric acid 0.1 0.1 0.1 —
Span 60 — 20.0 - —
Tween 60 20.0 — — —
Sodium bisulfite — — 320.0 200.0
Mineral oil 60.0 — - —
Propylene glycol —_ 15.0 — —
Methyl paraben 2.0 —_ 180.0 —
Propyl paraben — 0.5 — 80..0
Purified water sufficient to make 1.0g 1.0g 100. 0 ml 100.0 ml
Found mg/unit Proposed mtehod 9.9 10.1 197.2 502.0

microbiological Method 10.2 10.3 202.0 515..0
Recovery (%) Proposed method 99.0 101.0 98.6 100.4

microbiological Method 102.0 103.0 10T.0 103.0
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Table V—Representative commercial pharmaceutical products assayed for gentamicin sulfate by proposed
and microbiological methods

s , Declared* Found(mg) Recovery(%)
ample ;
mg/unit Proposed Microbiological Proposed Microbiological
Ointment A 1.0/1g 1.03 0.97 103.0 97.0
B 1.2/1g 1.18 1.17 98.3 97.5
Injection C 80/2 ml 79. 28 81. 20 99.1 101.5
D 80/2 ml 80. 00 82.40 100.0 103.0
* as activity
¥
AAE B vAA Qekont Q¥E ARE EME A5 b0 T S ol BN

e etiel A,
gentamicin sulfate BRI FAFHISL 4ol skl Table g Fefw she] BETE BUAH
Bl RS 2 o) = #iflel] thEl microbiological assay &} HE: #i:0&F & Table [V 2} Table V

o] Frmsled o o 7ol iREE K3l microbiological assayell el Aol AL FHERE ).

#

gentamicin sulfate 8] EfrhonE okol 4l HIRI)E ﬁi‘fufﬂ)r,‘ OB /}/F)?Ol 'HJ'ﬁES]—D% genta-
k=l

micin sulfate BAQl PO, BEAIGE] Bl = Awtel BN 4 Yk t.
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