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Wang Kyu Lee and Chang Koo Sim (College of Pharmacy, Seoul National
University, Seou! 151) : Studies on Acid-Base Indicators in the Mixtures
of Some Solvents(I). Determination of Ampicillin, Amoxicillin and Cepha-

lexin in Aqueous Organic Solvents

Abstract—The pH titration curves of ampicillin, amoxicillin
and cephalexin in aqueous acetone, ethanol and N, N’-dimethylform-
amide by use of 0,02 N-KOH solution showed that 80% acetone
was the most effective solvent for alkali titration of them. The pH
jumps of samples in 80% acetone were sharp enough to determine
the contents of them by use of potentiometric titration. The pKa
value of brom thymol blue in 80% acetone (9, {) was coincided with
each equivalent point of ampicillin, amoxicillin and cephalexin,
but those of phenolphthalein, thymolphthalein, thymol blue and
brom cresol purple were not. The color change of brom thymol
blue at equivalent points was very clear except the case of amoxi-
cillin that the determination of samples in 80% acetone with 0,02

N-KOH solution by the aid of brom thymol blue could be available.

FreBE = Qe PUASl L 9l ampicillin, amoxicillin, cephalexin %2 KRS B =
alkali 2 JEFEZ # A3 pH jump 7} 471 A &7 wigell o] && B-HE HREL FIHGH
fit = alkali & F&EIE A2 RAgEFGCh

Hou %22 ampicillin 28] penicillin 5¢] alicyclacillinphatic amino acids X Kl Al
Oy o B MREEs amEEhe] pH(pDd 4 Zwitter ion (dipolar ions) 0.2 TEyEErTha #i4Estg o
w] Moll %22 o}u]1=412] formol WEEYE KM ol & & &Il
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At ofm| kAL HEE S ethanol KEW o] v acetone Kol 4 —NH,* 28] R} i)
] wi-Tel] alkali & FEFRET o] $E=E 9l 274 penicillin G 8] 7= 80% ethanol
]‘1 pK7b oF 2ff = g H|ET Flx e,
##= ampicillin, amoxicillin, cephalexin %-¢- alkali & #Esl9-¢ = @ A% pH jump &
o] Fo] T HEBHIEAHS FHRIA) sty
HEEBEER = T4 acetone, ethanol, N,N’-dimethylformamide o] ¥fa} #% 8l o =gt pH
M- wal acetone o] BBl #&) 4= BR-EEMEIETAES NSt 2L @R o g
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#E % H¥E —Ampicillin trihydrate, amoxicillin trihydrate, cephalexin & & % RS
8L acetone @ N, N’-dimethylformamide(D.M.F.)= H A&z zs ¥Efh-S-,  ethanol-& E,
Merck 9| ¥ #KSE 5 HsE o

MEE#RS] fER—ampicillin trihydrate 50 mg & 250 ml %% wlo]A el Yo ZF4
E7F 90%9] acetone 100 ml& Mgt # ALRHE vlolad AWEHRS Bikstz
magnetic stirrer 2 Futsle] MBS 528 BHEAIZTE thed welA WoalE Wl Al
3l pH meter &} H¥l-& FEZ F v} FH et magnetic stirrer & A A3 muksbd 4 0.02
N-KOH Koz fEsted pH meter & 3¢ 98024 HEMB-E FRIIG . t}gl
80%, 70%, 60% acetonedl] ¥jall 4 = o] §{F-S K1H 34 I ethanol, N, N’-dimethylformamide
ol &l A4 & acetone &] 5Bl FEES] EBS 73 # amoxicillin trihydrate @ cephalexin
% 50mgd] A A% ampicillin trihydrate ¢] 388} F—3F RS Flgch. = & #5850
mg < SHT BFRAA A3 BRS T8t & 5389 skl

Brom thymol blue 2] Blf spectrum—XK.P.of] #£3}e] FHH3I brom thymol blue ZES =
TR MmREste] oF 0.02%7F SAl & F o]} 2.0ml4 ¢ 50 ml volumetric flask o] 21 %
%2 pH7F 8~14 Afolol A Epkayo = vh2A) RIS BES] 80% acetone o2 L Y
we fue] FolA Fael o277k BfEo R Wk Bl el pHE miEstw ER
spectrophotometer (Beckman Model 25).2 350~750 nm A}olell 4 &2 80% acetone & %
Wz 3t 2 WHEMHEE slow scanning 3F5ivh. o] #EAlA pH & BIED %S RFsl celld
#7 F7-& 3 spectrum & PWEIH CO9 HZFL FTREY Bkt
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# M-S £ 80% acetone, ethanol, N,N’-dimethylformamide o] €871 729 e
& Fig. 1~33 ek, d7lelA 90% A5E 80% Z-$urh vha RIFS Mg o 2o
Tt e EESL oS- ol Sm R kel Mt EEe] Fig. 1~3¢] Vel & K
S 70%, 60% 7t 80% 73-Fol Kl Fxob ol 4E pH jump 7} vhubal 2] w) Feol
LS s

Fig. 1~3ell 4] % il 7} SREgE pH jump & o] Fo] T+ HEEMEE 3£s) 80% acetone
o|th. o]#] ampicillin trihydrate, amoxicillin trihydrate, cephalexin ¢] %49 &S pH
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Fig. 1—pH titration curves of ampicillin tri-
hydrate in 80% aqueous organic solvents.
Key: , acetone; , ethanol; <.+ s
D.M. F; —--—, water solution

9.8, pH 9.0, pH 10.0 o] pH REL %
# 8~12, 8.5~10.5, 8~12 o|B B BHE T§
Eol WHETS ¢ 5 Ut

BB J5k8E-S 313 E @) brom cresol pur-
ple 3} methyl yellow £} 80% acetone Hof] 4 €]
pKa & 7.34 3 2.41'00|=] EEo| B{FEHER
f&3t= phenolphthalein, thymolphthalein &=
% A5l Jdeoj A fEaRFEe R A ggkrl.
Z18]v}; brom thymol blue = 7 #fBhe] & i
882} 80% acetone B # BB ELSIS
80% acetone th¢il A brom thymol blue 2} Wik
spectrum & Fig. 4%} 2},

Fig. 49} 4 brom thymol blue 2] pKa & v}
&3} zro] kelgich RS HI = KRt
W% spectrum b MEEFUR WL BEABER A
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Fig. 2—pH titration curves of amoxicillin tri-
hydrate in 80% aqueous organic solvents.
Key: , acetone; , ethanol; +---- ,
D.M. F.; —--—, water solution
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Fig. 3—pH titration curves of cephalexin in 80
% aqueous organic solvents.
Key: , acetone; ——, ethanol; «---- ,
D.M.F; —«-—:© —, water solution
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Table I—Analytical results

Recovery percentage

Absorbance

Sample
Ist 2nd 3rd Mean
Ampicillin trihydrate 10¢. 3 99.7 100. 0 100.0
Amoxicillin trihydrate 98,2 102. 4 101. 4 101.0
Cephalexin 100. 6 100. 8 99. 8 100. 2

<8

T dokz BESdc}. KR & B
50 mg & 80% acetone 100 mlef] £3) 4
# brom thymol blue 3~5§§-& stz
0.02 N-KOH #8922 e fie] 5.2
FHhol H w7tz HEFL A& KoE
blank test 5 3} W ot WHE-L & ®%

ol-& #R+ Table 13} 2rh
o] fEEl A CO.8l AL #KBhell A
T TR e T ~— o] FEE £L BEAF ] G-Fl A4
wavelength AWz CO2l BAL BiikatdA HAT

Fig. 4—Absorption spectra of brom thymol blue in o] XgELl o},
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several pH conditions in 8% aqueous acetone media.
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1. K-7FHEWSL acetone, ethanol, N,N’-dimethylformamide ¢} 52 B& M ampicillin
trihydrate, amoxicillin trihydrate, cephalexin & ¥#417] B alkali 2 24 & KEsw
7-net Ha e pH jump 7k 4720 oh

2. o] #PE acetone >ethanol>N,N’-dimethylformamide & JH.o 2 RIFsH o= 3t
HEEE hol A 571 1&+E piFstdod Hise BHE £8Y © 80% acetoneo] %
Mpssell Jis) b BEFRY BEEM] Aok

3. olw EERY B—MEIER3E o 2= brom thymol blue(pKa 9.4)7} FA& 3ok

4. EBE EEF CO.8 98-& Blshs brom thymol blue 8 #so] Higste REFIT KFR
E dE F gdgdEh

6. 4%3) ampicillin trihydrate @ cephalexin ¢ FEiko 2 EHAke] vt Bki=l ot
Z ®
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