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Summil),: Flııorcıı~ıric dctcnninanon or mnJllcılI;1ı >ıL mılL __ iıh prccolıunıı dcri"ııi:aıtıon has I,,:aı !.dne"cd . &Jlııratioıı of 
f1\LOfOn~lric mııpicil1in hai bccn acoouı plished 1»' 1I1~~IL~ of Ilıgh I'c"1"fonıınnce \.iqnid Chmınaıogrnphy (HPLC) nsing CL8 
cohıını1. Mobılc phnse hn~ tlıo\>CIl as HCI04+ Mct hmıol (.~SA5. "".) "hıch gn"c ııood sclı.ır"liolL, rxKocnon "'LLS mııdc ol e~ciımiolL 
as 346 miL and emis:ıions as 42111111. St.:ıI1(L,rd nmı,inlhn nud I11llk $al11l'lcs ııddcd ",ilh aıııpicıll", i""·c tı.,,,n dcrı"alııed "ilh 04 
M eitrie ııı::id solııliol\ thnı dissoh'cd in 7% fonnnldd,nk: . ."hıııı,,, S""ple c~ım,ıion ",cp "111~Mıt f"'th~,. elea" "p ha. bcçıı 

ııı::oomplistıcd "ith mıik saıııpk No oıJı~"1" mıcrımııce.< oh&;"""ıı. Fhıorcgeıııc propcrtıes of dc-rWlII';ı.: hmpıcıllın a llawed ıo 

measıın: as kıw LS 10 na hnl1haı iS nnıı::h bellc"1" Ilwı VV dele",I"'tI IUnlı Rew''CI)' of UIIlI""IIU1 rrom anıp.eılh" add .. ,d mılk h:ıs 
be<:n fooıııd as 98.5-112%. Th .. meıh"d ıs <ıl1ll'lc anı.! miL", n""" ... ~blllw ıcı 'IIC:ISlır" ~ınpıc,lIm rL. .... d,ıı:: m ınıll. §aınpk 

Öut Kolon Onct:..<ı dcrL\1ıtıuıs~",,1a sıtııc umpISlhmn 11ıkıroı,,,,ln~ ı:ınm ~"3pıldı ~luofOnıı::ınc umpısılının sq",ras~onıı. cıa 
~olOllu k"l1alıılanı~ )'!lkoıck perfon.ı:uısıı sl\"l kn'''~1ıo11ı:ılj .. ,urdııııL\'I~ !,,-'fÇC~lcşl1rildl MoI>tI fııı Olunık ıyı bir s.cpı:ıro:<yon W1\"ı 

HCI04 + Metaııol (SS 4,. vlv) ;.eçildi ));,lchı~""lar elslı:ıs)"OIı .4(, ıını i'c e~nisyol\ 422 ,utl de 'lOpd,h Sıandart ampisi1i" ,·c 
81l'pısılin eklelUHlş snı nUl1ııın elı:n 11.7 ronıı:ılık:hıd·tk: çô7.1llıdOrilk-n O 4 M siın~ a.<ıl lIOın!i)"OIıııyl~ d.,-ril·uI17.c ""iidi Bıtsıı 
eksımksi)"0ı1 b.u.11nna, ıJ.1hn ileri Icmi7jik g,erckıin",:ı.lcn ~(ll UlUlilincsin&; b.1Ş:ınld,. !l,1şb kirlıhklcr SÖZkl1l11edi Den"~I17-C 

ampisilin;ıı nuon:j"'l;k o:ıcll i~ı VV delc~IOr limilk"1""ıdcn d"I". i)'i ol"mk. Cn HZ LO "Mml vi I'tlçıL1~':'"C i1.in "erdi.Amplsi1ill ila"e 
edilen sıltten ~mpisi1itlin geri alınma omnı % 98.S-112 huhıml" nu ",ctcil Ixısi ı "c sm nunllmdcnndc uınl'j.~ilın kal ınlLS"" 

ölçmek için çol.: dnha dııyıırlıdır 

,\n olıı&r " eUmcler. Aınp;sil;1\, Dcri"aıizasyon. sm. J WLC. t'ltıorcsmıs 

Ampıe,lhl1 IS a ı,ell-known antibiotic ,,,ıhin tl­
lacıa nıs groııp . All1picill in Im5 tıcc:n ııu:kly ıısed ın 

veı eri l!,1!')' pracıicc TeCenll)". Ampicil1in (CI6Hı?NJO~S) 
has a moltelıl:ır weighl of H?A2. Ampicimn obl.1ined 
from 6-A11Iinopcnisi lanic acid which has morc sl :ıbi1iI)' 

and aııtibaeıeria l acti,.;ı)' Ihen penicilliıı G. il is lioi 
resisıanee for ı:ıcnieillinase cnz~'me prodııccd b) gmın 
+.1 nd-bac ı eria (I). 

COOH 
O H-.L JCI'I) 

~ı-\'/ r-CH, 
y-ÇH --;:;ONH ---t-t--S ' 

NH2 H H 

Anıpicillin 

Allow:ıble residue conıent for mcm and milk has tıcc n 
reponed ıo tıc abolll 0.01 ıı g/m l (2. 3 i. DcterminMion of 

pcmcillin groııp in mi lk lıas tıcc n rcponeli. Some ass.1~' 

ıısed for deımian of i~ IllCmm a nıibiot ics has bccn 
foıınd ıo give false rcslı lıS (4) Mosı of ıhe method ıısed 
for deıerminaıion of pcn ici llın by HPLC lıas .1 pror 
dctccı ion problcm (5. 6 ) This ı ıı;ıi nly coınes from 
IIlili7..lllion of Iıllra\'iolel deıecıor. UV deıcctioıı has bcen 
li silaH)" ıı sed "ithin the rrlnge of 220-230 nm, The 
lo\\"esı aınoıınt can tıc de ıec l ed ıhroııgh VV deıector has 
bccn rcponcd in micro (li ) t'lıı.1nıities (5. 6. 7. 8). 
Howc,'er. reccnı sıııd~ ",ith dcri\' ıti z.ı ııon of ampicillin 
aIlOl'S Iılili zmion of f1l1oresccncc deıector ıo mcasure up 
ıo 2 ng/ml (9). 

In ıhis sıııdy. "e have :ıdapted chromaıographie 

cond iıioııs of prior sıud~· (9) reponed 011 sera This sı~· 

repons nooremeıric detecıion of ampicill in in milk "ith 
PfttOhlnın derinıiı.11lon tJ:ı. HPLC 

MMltriMI Mnd MClhotll 

Maıerials: Aıııpici11in sıaııdards Ile re prcpared by 
dissolving LO mg ampicillin in 100 ml dd. water. 
Dihııion w:ıs nıade ıo reach 10-100 ng/ml. UHT 
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pasıcurize<! (TS/l 192) commcrcial nıilks wcre nıi~ed 
wilh ampiemln to rcaeh 10-100 ng/nıl . Precolunın 

deriviıiıaıion procedurc has bccıı made on bolh sıandard 
and milk added ampieillin. 

Precolumn derivili7,.3lion: 
Derivaıizıııion ageıı!: 7% fornıa ldehyde (Rie.1del 

deHnen) prcp.1Ted from 35-37% stock by waıer dilution. 
400 mM eiırie acid (E. Merck) soluıion was nıadc b\' 
dissolving powder ",ilh formaldehydc SO lUl ion (6) 

500)11 sanıple (or sıandard) . 100 LLL 60% HCl04 
(E. Merck) mixed wilh 1000 ıd ciıric acid soluı ion 

Mi~lurc was len iıı 90 oC waıer bmh for 2 hou rs. This 
has complctcd dcril'ilizatio ıı. Samplcs lI'I:re cenlrifııgcd 

m 4000 rpm for ı 5 miııuıe. Samplcs ııere filtere<! 
ıhrough 0.45 ıun ceıı\lıose membrane. 20 ıd from each 
s.1mple was injcctcd on Cs eolumn 

Mobile phase: The ınobile phase "'as 20 mM HCl04 
+ Meıhanol (55:45 I"Iv) (E. Merek) and pH adjusıcd ıo 
1.7 ",ith a glass electrodc. The mobile phase was filıcred 
(Milliporc, 0.45 ııııı) and degassed untlcr I 'aeuııın prior 

"~. 
Chromaıography : A Modcl LC- lOAD HPLC PUıııp 

(Shi nıadzıı. Jap.1n) llTIS used tO delil"er Ihe mobile phnsc 
isocraıically aı a no,," ra ı e of i ml/min. Sanıples lI"erc 
injeeted t h roııgh Rlıeod\'ııe 71H iııjccıioıı ı~h'c (n\(~"d 

"ith 2()..ml loop) . RF- IOA model Ilııorescencc deıeelOr 

(Shinıadzu. Jap.1n) \\"as operaıed aı 346 nm e.~eiıation 

mıd 422 nm emission. Smnples Ilere sep.1raıcd b." CR 
eoloıı (150.~4 .6 miLL. ShimadzlıJapan) aı ambienı 
temperıııure. Resııl ts ıı-e Te ealeulmed by C-R6A modcl 
Chroıııaıop.1e imegrator (Shiııındzu) . 

Resıılh ıını.llli~CII Si iolı 

Sıandard and milk snıııplcs ",cre deril"aıizcd prıor 

iııjeeıing iıııo columıı, This melhod II"llS foııııd i'cl)· 
simple at Ihe exımcıion sıep bcc:ııısc 110 ııecd fulthcr 
dean up samp!cs. Bcsidcs there IITIS no imerfcriııg 

natııral subsıance in milk to )'ield Iluoresccncc oıher 
compounds. Staııdard and milk sanıples gaı'c cle.1r 
Ilorescence ampicillin pcaks ( see ligııre i and 2 ). 
Retention ıiıne for ampieillin "TIS fouııd as LA minutes, 
Replieaıion of meıhod has bccll acoonıplishcd to I'erir)" 
ıhe method. 

Sep.1ration of aıııpicillin on CI8 columu milıeri;)1 has 
becn widely reportcd ( 5.6.7. S), In ıhis paper. O! 
colıının has bccn alıK! found lo be con\'enicIH LO scparatc 
aıııpiei1lin . Reportcd mobile phase for the sepmmion of 
aınpicillin generally eoıısim of Aeeıoniırilc (5. 6. 7. 9). 
Hoııel'er in this sludy. ulili7.1lion of nıeıhanol as nıobile 
phase could be coıısidered nıore ceorıoıııic ol'cr 
accıoniırile. 

Dcril'atizalion of ıhe IO\\"C51 10 ngampici11in lml has 
becn achie\'e<! and Inc.1slırcd accıımıcly (Table). 
Comparisıın of mcaıı ı'alues of standard and milk 
ampicillin by Hesı (LO) indieaıed that Iherc are 110 
differenees in deryMi7.1lion of ampicillin meali I'a111e5 

belli'cen milk and swndard {see lable).The scıısitil'ity of 
iıısırumeıııs coııld be inerc.1sed and st311dard Y<ıllll:s coulıl 
be deereased ıo tesı Ihe success of dcril'iıi7.1liolı Imı'er 

limil. Prior dcri\'ali7A1liolı sludy of anıpiçillin in serum 
iııdic.ıled Ihaı as low as 2 nglml ampidllin can be 
mc.ısurcd (9) . Rcçeııı mııpieillin sıudies (5. 6) wilh VV 
deıecıor indicaıe<! ıhm ampieillin doses can be measured 
~s lo\\" as miero (ii) qııaıııiıies. This melhod c.ın casil)' 
measıırc nglnıl quanıiıies ıhm arc lo\\'er dose lhan 
alloll"ııble Jıııpieilliıı in ııı ea ı and Illilk (0 .0 i jıg/ml) . 

RccOl'cries of deril'3tize Jmpieilliıı sıandards wcrc gil'en 
in tablc . Reco,'cI)' of 100 nglınl anıpiciııin standard afıer 
deril'ilizalioıı ,,;ıs 102 ,60/ ... HolI"c,·cr 10 Lig anıpieillin 
has bccl1 oı'er esıinmıcd with rccoI'ery of 320%, This 
would be dile ıo dillilion misıakc. Deril'atize ampieiııiıı 
froııı nlilk has bccn rCCOl'ered al 9R.5-1 12% raıc. 

Considering lo\\" dcıeclion limils of VV dcıceıor 

(5.6.7,8) oııd possibiliıy of false-posiıil'e resulıs wiıh 

other methods (4). deri\"iıi7.1tiolı of ampieilliıı in milk 
h~s eııhaııccd Ihe detcctioıı linıits and alloııed rapid 
measurcmcıııs of ampieillin in milk by HPLC. 
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Figııre i : Full chronı,llograms of deril'nıize Ampici1li1) 
standards. (A) 10 ııg ampieiııin /ınl (B) 100 Lig 
aıııpicilliı\. Reıenıion time is 3.3 nıiııute. Scparaıioııs 
of deriv,llizc anıpicıllin h.wc becn aehie\'cd on C8 
cohHnn. Fluoreseeııec rcadings were set e.\eiıaıioıı aı 

J..I6 nııı and emis5iol1 nı 422 I1m. Mobilc phasc ı"ıs 20 
iLiM HCI04 (pH 1.7)-Mcıhaııol (55:45. \"fl<) Flo\\" 
wtc ""LLS i ını/miıı. 
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Tablc. Mcan and rc laıiı 'c rCCOl'cry \'alııcs of dcril 'aıiıc 

anıpid ll in from standard and sıa nd.ırd addcd milk. 

Dil 1'ı i 01l " Meaıı:l:: SE Rc1atjl'c 
reeoı 'Crl' % 

Standnrd 100 ng ; 102.6:t 5.9 a 102.6 
ıınınicillin /m l 

St:ındard LO ng , 32.3-l :i: -ı .9D 320 
:ımoid ııinlml 

Mil k + 100 Lig 5 IOLI :ı::22.5a 98.5 
:ınınicil l i n /nı ! 

MBk + LO ng 4 32.6-l H.5/) IllA 
:ırnnicil l in /ml 

*a.b the smııc leuers i ndieııc no sign i fıc:ını diITcrenccs 
among mcan values:ıl 0.005 leve!. 

II 

Figure 2: (A) Full chroın;ıtogrıııns of derivatizc mıik 
prior Ampicillin sınndard :ıdd iıion . (B) Full 
ehronıaıogranı s of derh·atizc milk :ıfıer Anıpieillin 

standnrd ııdd ition . Retcnıion t ime is 3 .. l miımlc 

Scp.1fmiottS of dcril'aı i zc anıp ici llin hm'C bccn 
aehiel'cd 011 CS COIUIIlII. r luorcseenee readings lIl: rc 
seı esciı ation ııı 3.!6 nın a ııd cmission at .!n nın , 

Mobi le phase was 20 mM HClO.! (pH 1.7)·Methnnol 
(55:-l5. "Iv) . Flo\\' raıe was i mı/min . 
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l'l"<>f~"",'1ri ~ 1>':lcnı , i".lion of Anıpkili" in Milk I\'iı lı Prc.."OIı,m" 
I).;rj\·~ljl>Or;ou Ily Hiı:1ı P~'ffonı""," Liq"id ChromMograpl,), 

Ik rc .. cncc~ 
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