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ABSTRACT

A spectrophotometric method for the assay of micro amounts of
chloramphenicol was developed. This method is based on the reduction
of the nitro-group of chloramphenicol to amino-group, followed by
diazotization and coupling with phloroglucinol in alkaline medium to
form a stable yellow azo dye which shows maximum absorption at 419
nm. Beer's law is obeyed over the concentration range (0.4 — 40) ppm.
The molar absorptivity is (1.5437x10%) Lmoltl.cm? and Sandell
sensitivity index of (0.021) pg / cm?with a relative error of -1.8 to -
0.52% and a relative standard deviation of + 4.0 to + 0.69%. The propose
method has been applied to the determination of chloramphenicol in eye
drop.
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Cintra5-GBC Scientific Equipment, UV-Visible spectrophotometer.
CECIL-CE 1021 digital Single beam spectrophotometer.
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Acid Used | Absorbance / ml of acid used for the diazotization reaction
(1IN) 0.5 1 15 2 25 3 4

HCI 561.0 | 261.0 | 451.0 | 851.0 | 951. 251.0 | 941.

HNOs 251.0 | 051.0 | 061.0 | 561.0 | 061 . 851.0 | 951.
HCIO4 551.0 | 661.0 | 951.0 | 361.0 | 751. 361.0 | 171.

CHsCOOH | 211.0 | 211.0|011.0 | 311.0| 131. 921.0 | 431.
H2S04 140.0 | 480.0 | 441.0 | 451.0 | 061 . 651.0 | 551.
HCOOH 960.0 | 490.0 | 101.0 | 211.0 | 611. 241.0 | 051.
H3PO4 350.0 | 280.0 | 290.0 | 141.0 | 731. 351.0 | 461.
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I Ml of Absorbance / min. standing time I
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OH OH
+ HNO, + H” - > /@TNO
HO OH

HO OH

Phloroglucinol
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HNO, + H,N— SO3H —_— NZT + HO 4+ HSO,
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Ml of 3% Absorbance/ minute standing time
Sulphamic acid

solution 2 3 S 7
0.25 - -0.128 | -0.255 | ——-

0.50 0.206 | 0.189
0.75 0.204 | 0.199
1.00 0.197 0.196

2.00 0.195 0.194

Slalildl aals e ALY L&l of Wl €Al Jeanll DA e Lol
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cdde ddllsas &dle 815 e Jsand) (Sas elall 3 glisdll dew 1
e Ak 85l Bjfne L8kl aldlae (365 .2
s 456 289 0858 Asga .3
kgl STl daladind Jgen Lae Bale Ogl cld die A3l o3V ¢ lual (5S4
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Ml of
0.5% Absorbance / pg CAP present

phlorogluincol 30 50 100 200 300 500

0.5 0.069 | 0.112 | 0.203 | 0.403 | 0.594 | turbid | 0.99993

1.0 0.070 | 0.111 | 0.203 | 0.400 | 0.596 | turbid | 0.99996
2.0 0.056 | 0.089 | 0.179 | 0.359 | 0.534 | turbid | 0.99989
3.0 0.066 | 0.100 | 0.186 | 0.349 | 0.556 | turbid
5.0 0.075 | 0.094 | 0.184 | 0.348 | 0.556 | turbid | 0.99823

el el A It gl yoldll (e Jo 1 alasiad Juaty 4l cptis (4) Jsaall e
.1@?@&@&@3&\ sijcM‘H BN

Bac ) il

ddide leSy (Apally dusdl) 2ol@ll e ddbie gl il A s
o Y Slos ¥ Gee) Bl e A3 Aaeal) o (58) Aaall Areall Gl Bad e
sad s o Jaad Al gl o) 3 (el sl 80Y) s Y Jsdl
) bas delall of @ pabaia¥) 2 5ab) o Janid dosdll aclgdl) Ll jaliaia!
sacls S o 5 pasa (e 1) asmageall BuSsrme sl W o (saclE Jans
() sl 8 e gilully Aaad) Clail) b Lgalasiad (S
58l 5 sa pabiaial o dibiaall sclall 4S8l 1(5)d g2

I Absorbance / ml of base used I
Base used (1N)

1 3 5 7 10
CH3COONa 0.032 0.081 0.121
Final pH 1.31 3.61 4.27
NaHCO3 0.042 0.143 0.160
Final pH 2.78 6.72 6.97
Na.CO3 0.069 0.128 0.149

Final pH 1.76 6.38 7.23

NH4OH 0.088 0.156 0.164
Final pH 2.13 9.14 9.47
NaOH 0.088 0.181 0.177
Final pH 2.80 11.37 11.63
KOH 0.089 0.194 0.175
Final pH 1.78 12.07 12.42

Ladas Alladl) afgall Lils
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1. Cetyltrimethylammonium bromide ( CTAB).

2. Sodiumdodecyl sulphate (SDS).

3. Iso-octylphenoxypolyethoxyethanol, containing approximately 10
mole of ethylene oxide (Triton X-100).

Opend b dnsal e 1gisSs Lntan Allaill dgall 6li€ aae Y ud (6) Jsaslls
A plaal) A aodnd bl ddle g (Al dsles
Lg<iall o5Y daa (abaial Ao Lab Ddl) sjgall 506 :(6) Jgaa

Absorbance Without
I 1 Surfactant

Surfactant solution

SDS,1x10°M 0.188 0.163
CTAB,1x10°%M 0.177 0.178
Triton X — 100, 1% 0.166 0.165

I = CAP + HCI (H) + NaNO; (N) + sulphamic acid (F) + phloroglucinol (R) + NaOH (B) + surfactant (S).
II=CAP+H+N+F+R+S+B

daual) 4yl
ey oyt die 5Kl 3 Boaa alaia) 5ad o il il Ly coa
eSS Ty Ll 5,85 Aaacall (4 Can alocaia) el (5 €5 48 jpeal Adliae
) Ll are il ooy gl Lol Sila 5005 100 <50: CAP . e
sodium  agsall o€ Jolaa (e ddline ClaaS d8lz) o 288 A A Jaly
aladiid aie 4l (s (Slg Allal) Lalll e deade ye el gzl o<ly sulphite
Aol Ao Jyamall 03 ((@lie 1) amagnall 205508 Jslae o da 500 Yo a7
O o G (7) Jsan (b A illly (CAP I (e ddlidall ilaadly daiall 50
Sl kel ) el (e pde daldl) dadal) vie A€ae o el (sSn Dol
S ades . S e oS sads Al BB 450e Ja Y el W BEes iy il
A ylaall (formation period) (ps<s 85 dads 15 558 alaic
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g Absorbance / minute standing time

CAP/25ml| 0 5 10 ] I5 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60
30 0.07160.0910(0.0912{0.0976] 0.0911] 0.0911 | 0.0946 | 0.0999 | 0.0978 | 0.0979 | 0.0981 | 0.0983 | 0.0982
100 0.184 | 0.182 | 0.181 | 0.181 | 0.182 | 0.180 | 0.182 | 0.182 | 0.183 | 0.182 | 0.179 | 0.177 | 0.177
500 0621 | 0.622 | 0.638 | 0.604 | 0.764 | 0.764 | 0.766 | 0.770 | 0.763 | 0.762 | 0.767 | 0.762 | 0.768

Al palaia¥) Ciuks
s <35all CAP A e golall Jolaad) ) Jginesglg ol CailS dalin) nic
Liig )l drrea (sS Lujat Bidl CagyBall it (IN) NaOH 5228 Jslas 2] o5
Jolaalls d5jlie snasili 419 agall Johall uis ie alidial el daxiy slll ¢lyia
Cigla cpn (2)dSally il oSl asal) Jodall die Laila Lialuaial ad (531 ()5l
Grgall Jylaall paliaiayl Ciglay (gygall Jolaall Jlie AUl dapeall Galiaicy]
had) sl Lilaa

Absorbance

0.7 ;
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0.5 1
04 1
0.3 1
02 1
0.1 1

0
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Wavelength , nm
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Jilla (alia (Braiaall Ljhal) 3By Jalaa) CAP ) csa (Ja 25/alé g sSila 300) J Galaia¥) Ciks
(C) kel slall Jilka ) suall Jstaally «(B) hial) slall Jiliag (A) sl Jstaall

) Aadall Clialsa

e e Ol Wlge (05 (63 sl o) inial) Jiey () S
S o Jangd a8y sillefalie s Sila 40 — 0.4 o Jw 25/ aleg Kila 1000-10 S5l
Jae Of 2295 - Slead) (30 s dpaliaial dasi CAP) e SiST ol ol g 5ile 1100
0.021 Juilus aa5 "aen " Jger il 109%1.5437 (gobow Aalill danall Ll iasial
Ll Jalas e iy Ale dalin @3 dapdall o e Jay Las ¢ Zanfalie g Sile
O e du lae 0.9993 e S kil il 121 (correlation  coefficient)
Bl At laalge dllia bl Jiaidl

254

A =0.0463 C + 0.0222
r=0.9993

Absorbance

0 10 20 30 40 50

ppm of chloramphenicol

J gienslSo lal) RALS aladiuls CAPD) jpafil bl adall 1(3) Jid)
Ayl Gl 5 43
(RSD) (soeaill bl Cilyailly cvall Undll Ciliwn a7 Lghdlgig dylal) 383 (andl
Vs e Jyuanll o5 ) ailall (8) Jsaal) auas .CAP ) (e &ibiaa 5805 aladnnly
cus G5 g Bus A8y 3 Al of ) el
iy yhll 48810300 g 4341) :(8) Jgan

Amount of CAP . * Relative standard
Relative error, % o *
taken, pg deviation, %
10 -1.80 +4.00
25 -1.72 +3.50
50 -2.42 +0.23

100 -0.34 +0.18
200 -0.52 +0.69
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0 0.5 1 1.5 2
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O Lo
CI)H HO

R = CH- (liHCHZOH
NHCOCHCI,
Biall i) cyli
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C_AA
A

(2l e 8Ly e gglall Jslad) Galaaial = Ap o Gus
.CAP 1l 5 caslsll e (1:1) ddse ducss golall Jolaall (aliaial = Ag
(9) Jsaall & daimse il
Agial) disual) hiiad culd ad @ (9) Jsss

MI of 0.31x10° Absorbance
M CAP/25 ml Am As

3.0 0.450 0.419 0.52 x 107
5.0 0.790 0.736 0.32 x 107

1 dse 1 107%0.42 sa danall bl Culh dad Jae (05S dlel Jaall (e
CAP jaii Ao (§pudl) duflgal) cililiaall aany il
Laylll CAP ) s Ao (§l3dl) ddigall cliliadll (s 585 dalpn ca
-(10) dsas A A lully cAdlal)

K, Molar !
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CAP ) i o (§lpadl) duilgal) cilbliaall oy 550 :(10) Jsan

Recovery % , of 25 pug of CAP per ug of excipient

Excipient Added
100 ug 300 pg 500 pg 1000 pg
Vanillin 101.5 99.6 102.8 107.3
| Glucose 98.5 98.0 98.0 96.1
Dextrose 100.9 99.6 99.6 99.6
Gum acacia 102.5 101.4 99.2 99.5
Starch 97.6 99.7 99.5 99.8
Lactose 96.9 96.2 99.5 100.7
CTAB 98.3 99.6 99.6 99.4
Sucrose 102.7 102.9 104.7 104.2
Tween — 80 97.4 101.5 102.5 100.3
Glycerol 100.2 102.0 100.0 101.3
) elsall i o i Y clilaad) agas of cui eodlel b Joaall i (s
A el

Ayl ks

wabel o lgile 0l mimsall s Y o s CAP )V S (o gy pall (1
ulSe) ddjmae papaly - (30)&aan of oSe Ledll Gabe¥) aas Y (8 (s daan
JsSidlale)  Gaall 8)lad e dayykall e o5yshaall d2nylally LV asall il pasiod) a5
LS L (Ghali= shpali <(SDI) Lnadall cilajliesally 459050 dalall 4S50) ~153) (a (% 0.5
5)5<3all N-NED( N-(1-naphthyl)ethylenediaming)ii b aws da )kl 455l cod
N- il culS ety A0 d5,lall % 100 salaia) duws sl L (31)clud¥) 8
el 8ylad 8 CAP N st 3 &) dayhall - s 5 e <%98.4 (NED)
iy yhal) 43 j\ia

(11) Jsxalls . (al il 33k ae Adlall ALl dblarl) @l yuiiall 45)lie Cocs
LARal) Gl 3l
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Micellar N-NED @ Present

Analytical N-NED method (32 Method
parameters

SDS Acid Alkaline

PH micellar medium Medium Medium

A max, (nm) 561 550 419
Temperature (C) At room temperature | At room temperature | At room temperature
Development time
(min.)

Stability period
(hour)

g,1.mol’.cm? 46000 — 15437

20 10 15

24 8 45 min. at least

Beer 's law
range(ppm)
Average recovery
(%) 99.4 98.54
RSD (%) . . +0.69 to £4.0
Stability constant 7
0.42 x 10

(K)
Correlation
coefficient
Toxicity of reagent Irritant & Irritant &
- hydroscopic ? hydroscopic ?
Analytical Pharmaceutical Pharmaceutical Pharmaceutical
application preparations Preparations Preparation

* Aldrich , "Catalog Handbook of Fine Chemicals," Aldrich Chemical Company, Inc., Wisconsin, (1990 — 1991),

pp.(a) : 941, (b) : 1054 .
Gl Cilian 8 lgang Sa Allal) dalall of ey o(11) dsaall 3 456 ope
Ll LaS 8yigia g ¢paill 5208y Mgl Lgaladind g dllal) gialiny Hlid Gum 5)gdinall

Al i

2x10%-7x10°M 08-8 0.4-40

———= 0.9993

Irritant °

Glalisiuy)

dcyana dhad) 3k e @lldy CAPJ il 5pdlie jue Aol dapha ypdai o3

N Lebisnis 3S5al @lyslSy gl Gaslay ra)lall Goaune plasiuly el (4 5 )
P SO PR PR W PYSIKPR BN - s R NI P4 YO EEVRS SV YO [ PPN
419 asadl Johall vie paliaial Aol daxil (gacld lavaa 6 JyinalSs ) olill (oIS
el oy - Al amall ) Caadalll aen Bam Dhiial (Ao Jsuanll a3y gl
—Sllasa sl woel 8 el g ml el bl
) 1.8-) &8s @y dapshall i€y L jille 25 Slgs aas 8 sille/alie s Sl (1000-10)

=@=
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sl palaia¥) Jalas e pay oias (0.69+ ) 4.0+) il (0.52-
iy Al o i Zanfale g ySle 0,021 Jaile ANy o " Jgen 51l 104 x1.5437
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