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2 <. Chloramphenicolel ¥t nj# Hx Zelzgds) FAHL d73%c). Chloramphenicol-&-
Ag/AgCI(E 3} KCI) 7124 Fol| thsle] 0.00~ —1.50 Volt o4 pH 2]EAS zHe 3h}e] 319) Ho|as
vehi el A-(200)14 A3 ol HH(Ep)E chloramphenicol §42] pHell tiste] ©A|515]&
o HdHel AE RFem pH89eA 7]&7|(Ep/pH) W3kE etk 71€7]& pH2.7~89
Atelell 4] —59.7mV/pHe|%lx pH89~112 AleldlAE —243 mV/pHelgicl pHB8O URFUELL
A A AR ALE-5te] 48X 107 "~6.2X107°M(0.16~20 ppm), chloramphenicol -£-4¢] o] HE(ip) S
FTE ] =5 of 244E el gicl. Chloramphenicolo] W3l =& WA Zelz 7 wys}
FAA W 278 nmell 48] A FFEFEAY Alelo] ARASE 0996224 Y ABBAES
vtetligdel. Chloramphenicols k22| A (pH8.0) Ao H717F A B3] AAHE9 HAE2L i
g2 Fepzaduyie] £3EA YR} folslgdch

ABSTRACT. Chloramphenicol was studied by differential pulse polargraphy (DDP). A reduction peak
which is dependent on pH of the solution appeared in the voltage range between zero and —1.50 volt
vs. Ag/AgCl (sat. KCI) reference electrode. A plot of peak potentials (Ep) measured at room temperature
(20C) vs pH of the chloramphenicol solutions showed linear relationship changing slope (Ep/pH) at
pH89. The slope was —59.7mV/pH in pH2.7~89 and —24.3mV/pH in pH 89~11.2, respectively.
A log plot of peak currents (ip) vs. concentrations showed a linearity at the concentrations between
48X107"M and 6.2X107°M (0.16 ppm~20 ppm) chloramphenicol in pH 8.0 ammonium buffer. Between
the DPP method and the refence method measuring absorbance at 278 nm, the correlation coefficient
was 0.996, which means an excellent linearity. The DPP method was able to detect degradation products
of chloramphenicol in mild alkaline solution (pH=8.0) more distinctly than the spectrophotometric me-
thod.
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A#o|7|. 2E "3 23L& EG & G Prin-
ceton Applied Research model 174A Polarographic
Analyzer2} o]o| 25l model 303 static mercury
drop electrode(SMDE) & A}&3le F33}5ic}. 7]
FH S (reference electrode) 224 Ag/AgCl 33
(Z3} KCl 49), 23 A3 (counter electrode) 2.
2 WFAS AH-ElY 3, Houston Instrument
A}9] model RE0074 Omnigraphic X-Y recorder&
o]-&-8}] differential pulse polarogram2- 7]Z3}
t}. k8o 5 BE $449 pH 4L Dong-
Woo medical system model DP-215 DMS digital
pH/ION meter& AH&-atsich A4 F5 £3%
4y]2 Milton Roy company®| Spectronic 1201
UV/VIS spectrophotometer& A}-4-3}¢it).

Algt 9 B, 2E sk 55 2 dF
Alekg Al&3ledn}. & Potassium chloride(Junsei
chem. co.,) ; Potassium phosphate monobasic(Shi-
makyus pure chem) ; Sodium phosphate dibasic-
12H;0(Yakuri pure chem.) ; Sodium acetate(Shi-
nyo pure chem.) ; Acetic acid(Yakuri pure chem.)
; Ammonium chloride(Oriental chem) ; Ammonia
water(Oriental chem.)7} A}2-¥¢ich ob4 E ALY
AExgde (01F CH;COOH £993 01F CH;
COONa £9& dAu]&2 E3sle pH WS 2.7
~522 ZA3 Yt AAE $589L2 01F Na
HPO, 443} 0.1F KH,PO, £ dAn&E &
gtsled pH WY 6.7~778 zAslgz, d=ZFgs
F842 01F NHCl 493 01F NH; &9&
dAu)&2 £33l pH ¥4 80~1128 =&
<3t} Chloramphenicol-2 274 o] 42 £x 24
229 AekAl AES AAA] G AR
pH #3}e) o} chloramphenicol 482 A7|3}st
= Al A3 A FHo 2 1mg2] chloramphe-
nicol-& ¥4 AEE A3 AFY F 10m/d £5
flaskoll %713 h580-& 7lste] Lalr]7HA
57} 10 mi7} HEE stglom, Ade] ==
Fot A AAE AR E S9Sed BarAE
A Basigcel AlFed FUg A 7R(R-A7}
23)4L, M) 4ol FHolole mlEke) AbE A|AA
717] $18te] =#| AHA vanadous chloride £<4o]
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47 7ka AADE EHAA F o AR AA
21717} $1gted SRS Eo e 7ke AR
EIAAM ALE AAAA AL

0| HA Fot20Mn 24Y. 2E u¥ 22
Zat2 335 (DPP) datave A-24A Agith pH
27~529] oM EANY HFEA5} pH67~7.79)
4t eh349) 9 pH80~1129) sty 434
of-g- Al8-3ted A2 2}7he] 100 ppm chloramphe-
nicol £4-2 pipeto2 7mi¥ 33l celldl &7
F 1287 AAIAE Bl € AbnsbEisc

£¢ Ag/AgCI(E3} KCD 71283 tsto] A
e Aol 0.00 volte) 4 —1.50 volt7}=] poten-
tial & FAFste] pH wWsjel wlg wejm A
o)z AFE st o] o ofE 24L& drop
time : 1.0 sec, scan rate : —2 mV/sec modulation
amplitude : 25 mVe] gtk

oz AF7} AAAE Ze FEHUAE A3
7] 3j8le 0.16, 0.32, 0.63, 1.25, 2.5, 5, 10, 20 ppm
(48X1077~6.2X107°M) 9] chloramphenicol £-}
< 7Zt7t DDP modeZ #olZ AFE FAsIA
o] uj ghEgole gte] A o3t 71 Fhest
2 pH8O0 =¥ $F49e AR

Al AAE 37 93t 02, 2, 20, 100 ppm
(62X107"~31X10"*M)2 & chloramphenicol®]
FEE W3 TIEA Az 7] §AE Az
34 53 dbE3sle sola AFE A st L(wi-
thin-day precision), &# £ Az ¥ 1, 2, 6, 8,
149 A7 F2] Fola HFE 243l (inter-day
precision) A} EF =} (relative standard devia-
tion, RSD)E AlAtstsich

XM B BFEMY. 016~20ppm Ale]d
chloramphenicol®] pH 8.0 2F HE4Hd i
&3 % (absorbance) & A5t A& AEFE
Welg ALt

A7t Y5 7 AHwithin-day precision)+ 0.2,
2, 20, 100 ppm chloramphenicol §-24¢l o 3} 7z}
594 278 nmellA FREE st ANEEH
A2 Ak #A7|17E AU 7 AHinter-day
precision)+ 20 ppm chloramphenicol®} pH 80 <%
g 938 st SAE ¥ 1,268 14
ool A 200~800 nm Atelell =g FARSFGIL

7 $958 Jehie B4 12304 F4=E
2489},

@z o AW

pH %isjol| @ 10|32 MP(peak potential) W
0|3 MF(peak current)®] FH. Fig 12 010M
KCl ¢4& A"z A3 3.1X107* M(100
ppm) chloramphenicol §-o¢| v|¥ Hx Zetz
2oy 0.00~—150volt Alo]o|A dte] #Y
o]ag HAFIL glrh

Chloramphenicol®] & uj¢]=Zo| oji pH2
d3ke A7) §isled pH W4 27~52 Alol9
oLl EAY SHfaimt pH W9 67~77 Aol
QAtd e384, pH ¥4 8.0~112 Ao)] t2F
gr2gae AAAHHNAL 3te] 100 ppm chloram- -
phenicol®] v]¥ Hx ZH2aYe FAsUt o
2 712 pH 49 %9 chloramphenicol-& 25 ¢}
0.00~—150volt Alelo A Fhte] &Y dolas
vehiglon 7+ pH clAlelde] sola Asle} o)
o]z RAFZ Table 1) Jehigicl Table 18] 2
#2 39 Fol= AS(Ep)= pH7F 7€l =
2hA] Yzl oz gof wge g Frisiglen] Eps
pHell ti3ted =131 o A A4 FAE et
itk

Al A ZAslel-& #(20C) A4 7&vle,
Z pH® Welz 4§ Mk pH27~8994 —
59.7 mV/pH3} pH 8.9~11.2¢114 —24.3 mV/pHe]%1

ai
{pa)

L\_%_/_/“

0.0 -03 -0.6 -0.9
E(V} vs. AgsAgCl(sa. XCI)
Fig. 1. Differential pluse polarogram of chloramphe-
nicol. a: 3.1X107*M (100 ppm) chloramphenicol in
0.10M KCI; b: 0.10 M KCI; Drop size: Middle; Mo-
dulation Amplitude: 25 mV; Drop Time: 1sec; Scan
Rate: —2 mV/sec.
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t}, =& pH8.0d o & o] HFE ehliich
a8ug 2 Ay pHE0d ¢=F 454y
& chloramphenicol®] A=A AZ Alg&3ich
=5 w30l o o MFSE. pH8o o
B2y 943498 AR AR 48X1077~
62X 1075 M(0.16~20 ppm) chloramphenicol £}
o) n|& "2 Fz a2 RE o)z AFGp)

555

Fig 2¢] Ve dc). Fig 264 B upe) o] A
24 9dlM A4S Hehl At

Hux #HAH

1942t MY ZHAKWithin-Day Precision Study).

62X10"7~31X10"*M(0.5~100 ppm) FE ¥
$19] 4712 84| peak current® 53] HHE &3
sl g AFNE Tadle 29 7123 rh. Table 2

dla B uie}l o] 371A] £ AS ERFE
W AUss) Fohovt ole v Hx FepEI
Aol Ae X-Y 71EAd] 183 FgRade s
HE mola ARFE FEAoE SN LHF
£ o4& Spectronic® 12019 WA= vlo]a2 X
ZAA o8 F3E7t AESAR ol Abd

£ 27433 log Coll T log ipe] BAE £A8ko

Table 1. Differential pulse polarographic data of 100
ppm chloramphenicol solutions in various pH buffer
media

pH Peak potential Ep/pH Peak current
Ep (V) O ip (uA) k. ¥%7} 23 62X10°M chloramphenicol £
27 0270 - 119 3 o] A4, 53] uhE 223 vlo]z {9 HA}L
39 —0.320 154
5.2 —0.395 17.9 1o
6.7 —0500 | —0.0597 V/pH 22.3
€0.996)
77 —0565 225 "
80  —0590 233 _ .
89  —061547-00243V/pH 229 e -
<0.991) .
9.8 —0.630 223 -1
11.2 —0.670 12.3
Various pH solutions are acetate (pH 2.7~5.2), phos-

phate (pH6.7~7.7), and ammonium (pH 8.0~11.2) Yy T 5 =3
buffers. These data were obtained at room tempera- tog [chioramphenicol 1, M

ture (20) vs. Ag/AgCl (sat. KCl sol'n) reference ele- Fig. 2. The relationship between peak currents (ip)
ctrode. y: correlation coefficient. and concentrations (M) of chloramphenicol.

Table 2. Within-day precision studies of chloramphenicol solutions by DPP and UV-spectrophotometry

Peak current(uA) Absorbance(A) at 278 nm

a b c d a b c d
X 34.50 6.60 0.66 0.062 2.898 0.615 0.064 0.002
34.30 7.10 0.66 0.062 2.903 0614 0.065 0.002
34.75 7.20 0.66 0.065 2.905 0.613 0.065 0.003
35.60 7.14 0.68 0.062 2.885 0.613 0.065 0.002
34.00 7.20 0.64 0.065 2.897 0.613 0.065 0.002
X 34.63 7.05 0.66 0.063 2.898 0.613 0.065 0.002
S 0.608 0.254 0.014 0.002 0.008 0.001 0.0004 0.0004
R.S.D.(%) 1.76 3.60 2.12 317 0.28 0.16 0.62 20

a: 31X107*M: b: 62X107°M; ¢: 62X1078M; d: 6.2X 107" M. Chloramphenicol in pH 8.0 ammonium buffer
solution. X;: individual measurement; X: mean; S: standard deviation; R.5.D(%): % Relative standard deviation.
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0063 pAol2 AHNEFHUE 32%=AH A
dlolel2 ZHpd 4 oy FA=e] HFL 0.002
o] AEZHA 20%24 FH] o2& e
sich

E7izt MYx ZAlKInter-Day Precision Study).

6.2X 1073 M(20 ppm) chloramphenicol®] pH 8.0
SEgae Az F 257U BHsHA oE
g ZepAg a9 FAEHYY Fig 33 A%te
o] W3sE gola AFE Table 39 viehligich
2o Az F 247MRE —040 VoA Felae
HA51A]) gton —058 Velre o)z AFe
A BFERE 14%24 AExrt 3 49
Az F 6UFE 1Y Alole] —040VY o]z
AFE AR 37182 -058Ve) FHolz HF{e
a2 7kAE e} o)+ chloramphenicol®) ¥-3f

Ai
{uA}

-0.2 -0.4 -0.8 -0.8
E(V) vi. Ag/AgCl{gat. KCI)

Fig. 3. Differential pluse polarograms of 6.2X1075M
chloramphenicol and its degradation product in pH'
8.0 ammonium buffer solution. a: fresh preparation;
b: 1 day after preparation; c: 2 days after prepara-
tion; d: 6 days after preparation; e: 8 days after pre-
paration; f: 14 days after preparation.

HAon ofSg}

A2AM &4 EEEAYHe vlw, “FYEA
okE7]&4" 4] chloramphenicol®] €7} 4o 7
AA1E 74 278 nmE o] &-3ko] 4.8X1077~62X
10~° M chloramphenicol®) pH 8.0 }38-45¢] of
BAE EA15td Fig 4el Jebigicl =23 9 &
" Zgzadqafs 715 vl 278 nmell A 2]
A A FoEE FAE Aleld] ARHAE B
A3t FHE FA o] oL 48X 107" ME A 97
9.7X1077~62X107° M =Y 7L Fx9
chloramphenicol £ ¢ 28] 23 Fhxe} v
o] HFZHE Fig 50 Jehd ue} 3Ho] log Adll
3} log ipe] BAE =AIsICh

#HiArew (Linear least square method) o2
AR 71871 1110192, A8Al5(correlation
coefficient : )& 0996224 F vy zlololle A
FFA} Eohet

6.2X1077~3.1X107*M chloramphenicol®] pH

214
-1.0} /
= /
b /
-.Il -a:o -I:S -5:0 -QIJ -G:O

tog [chioramphenicol 1, M

Fig. 4. The relationship between absorbances and
concentrations of chloramphenicol.

Table 3. DPP and spectral changes of 20 ppm chloramphenicol in pH 8.0 ammonium buffer

Peak current (nA)

Wave length Absorbance
at —040V at ~058V maximum (nm)
fresh 6.68 276.9 0.605
1 day after preparation 6.80 276.9 0.601
2 days after preparation 6.90 2772 0.611
6 days after preparation 040 5.50 275.2 0.610
8 days after preparation 0.60 5.00 2752 0.616
14 days after preparation 144 4.16 2732 0.630
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Fig. 5. The relationship between peak currents and
absorbances of chloramphenicol.

80 Adxg HFEol dte 1d o2 FH=E
278 nmeil 4 53] wHE- 243 2} Table 24| DDP
ye| golz HFe} A Jeldc). Table 264
By ule} o] 62X10°Muc} AF Y&
A 237} 1% olHE F& AUEE vy
=3 20 ppm(6.2X 1075 M) chloramphenicol®] pH
80 4Ry HE4AE Az F 25U7 BA3AA
AR st & FFE=E Sl HYFF=E
FE 3 ) I F35F Table 3o el
35 vehlle 499 12709 A FB=
E 2#8d 2 ARE Fig 69 Jeigled 2y
A Bi= uie} o] AH EF 0] f7HH WistslH A
Alde]) A wel At SEEEFeR 7
o] E3lych ojeldt Ade w|F dx EvfRad
ool A AR ule} o] F&f YAHES] EAE
Uehlied olE g2 ZpadHye) A4 B3
Fey 2o = o st Fal BAEY EAE
e R gl

Fossdal®} Jacobsen®o] wE{ ZFe}z 1) u]d
2]+ chloramphenicol?] AHZEAA= 0.003%
decylamineo] &% pH 4.7 o}A| B4 SH8 &
AA A AR ARSI 10X 10 ~1.7X 1073 Me]
A #a AF7E FEd wAEE JeEbldd &
ed 7o A]+= polarographic maximum<] AAZ
AR5 decylamine2] 3717} "8 ¢lx pH27~
112 d9dA & Fx9 chloramphenicolel] ©
gto] soja AF{7} Ald £ pHBO =F 434
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Fig. 6. Ultraviolet spectrums 6.2X1075M chloram-
phenicol in pH 8.0 ammonium buffer solution. a: fresh
preparation; b: 1 day after preparation; c: 2 days af-
ter preparation; d: 6 days after preparation; e: 8 days
after preparation; f: 14 days after preparation.
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