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THE DETERMINATION OF PYRIMIDIN BASES 
IN CHICKEN EGG'S YELLOW BY HPLC 

Haluk TESTERECİ i Aydın EVREN2 Ali ERTEKiN i Tahir KAHRAMAN i 
İbrahim YÖRÜK I, 

J Yüzüncü Yı l Üniversitesi, Veteriner Fakü ILesi , Biyokim)'a -Fizyoloji Anabilim Dalı Van-TÜRKİYE 
ı Yüzüncü Yıl Üni versitesi, Veteriner Fakültesi , Hisıo loji ve Embriy()loji Bi lim Dalı Van-TÜRKİYE 

Tavuk Yumul"ta Samında Piı"imidin Bazlarının HPLC ile Tayini 

Özet : ~ooC ve 70°C'de tavtık yumurtııs ı sarı s1Il d<ı unı s i l , timiıı ve sİtoıinin perklorik asit ile ekstmks i yoııu HCl ve H~S04 den 

daha iyi çökelti verdi . Piriınid iıı bazları ODS kolonunda 0.3 M NaH2S04 mobil ülZ) il e ayrıl dı. ~6 ı lUn de tanınan 

kromatogramlar daha ileri temizliğe gerek olmadığını gösterdi . 
Serbest orta lama ura sİl konsmıtrasyoııu 200 C de 49.89 ~ı g/ınl ± 20.03 ve 70°C'dc 324 ~ıg /ınl ± 3 i .04 . Sitozinin ( ı 8.96 ,lig/ml 

± 18.40 SE) ve timinin ( 3.73 ,lig/ını ± 3.45 SE) serbest OrLa laması ıOoC'de tnvuk yumurtası sarısıııda güvenili r olına yaeak kadar 
deği şkendir. Geri almada, sitotin ve urasİ l ek lenm i ş yımıurL.1 sarısın ın 700C a sit ı c ımıanıelcsi bu baz konsantrasyonlarım 

artı nna s) öncmli görümnektedir (P<0.05). Yüksek sıeilklığ ı ıııiıniıı üzeriııe bir etkisi yoktur. 
Yumurta sarısıııııı serbest uw::;il ko\l saııır:.ısyoıııı g(1vl!llili r bir şı;kild~ ölçülebilir. Sıcaklığın asi lle ekstmksi~ıon üzerine 

etk isinin, tavtık yuıııurta san sıııda sitozin kadar masilinde fark lı şek illerde ( nOklcosit, Il ükleotit) bulumıb i leceği ni gösterdi . 

Sitozin, urasİ! ve timİnİn geri alımı ora nla rı % 96-1 50, %, 77- i gO ve % 56-67 dir. 

Ana htar Kelimeıcı' : Yumurta , Pirinııdin , HPLC. 

Sumımıry : Perchloric acid extractİon of macil , t!ıyın iııe and eytosine iıı clıi cken egg's yellow al :WoC and 700C gavt: the 

beltcr precipitate than HCl and H2S04 . Pyrimidine bases were separa ted on mı OOS colon witlı 0.3 M. N;:ı H2P04 ı:I S mobile 
phase. Chroınatograın s detected at 26 1 nın İndieate 110 lürtl ıı:: r e1eaııup required. 

Free mean uracİl conceııtration "'<tS 49.89 ,lig/mI ±~O .03 ,ıl 200C und \vas 324 .73 ,lig/ını ±31.04 54.tl at 70oC. Free metin oı' 

e)1osine ( i 8,96 Jlg fınl ± ı 8.40 SE) and tlıymine (3.73 ,u g/ınl ±3.45 SE) in ehicken egg's yello", at 20 Oc secııı too ımıch varinblo to 
bı:: rcı üıbl t:. In recovery, 700 C treatıııen t during aciJ ~~ıraclion of cgg ~ıc ııow l.Idded with eytosine iJnd ıırac il seeıns to increase 
signili.eant1y (1'<0.05) lhese bas~ eoncentratioıı . High temperaturc has no encct on ndded ıh~ımiııc. 

Free urucil eOl1ecntrmion of ch ickeıı egg caJl be rel iab le ıne<ısıırcd . Temperature enect o ll nci d cxtnıction inuicatcd that urnci l [LS 

well :ı s eytosine miglıl bt: in dill'erent foıııı ::; (Iluc!cosic!l:, ııııdeotide) İıı chickcl1 egg's ~·cııO\\ . Rcco\'cry ıx:reentagcs ıı l' eytosi nc, 
tımci l and thymine nre 96-1 50 'Xı, 77-1 80 % and ){)-67 % , respcctive l ~ ·. 

hey '''ortls: Egg ,Pyrill1idine, HPLC 

Illtl"oduction 

Uraei l ~ thymine and eytosİnc are very weıı known 
pyrimidin bases whieh give II maximum absorption 260. 
265 and 276 11111. , respectively (2. 10) . In nnima l tissuc. 
they are main!)' eOlllribuıcd in DNA and RNA s ınıeture 

(2) . Deterl11ination of these free bases and bound bnses 
through nitrogen amı l~'s i s ;ıre known bul lhcse (In:ı l ys i s 

are Illore tedious cmd unreliable becm ı se of the 
possibilit)' of nitrogen loss, 

The most challenging part is the liberation of these 
bases from nuelcie acid. ln gcneraL aeid-labile glucosidie 
bonds are cleaved with HCI04 that is better than HCl 
and HıS04 under heaı. Base conıpositian of DNA by 
88% formic acid was also repol1cd under 175 oC for 30 

minulCs (2), Hydrolys is of ribopolvnuc l eoı ides by 1-0,3 
N sodilim or potassitım hydro.'\ ide ,tcıkes longer time (l6 
lo 24 hours), Phosphodiester bonds. N-glvcosidc linkages 
of purinc grolips are ver)' sens iıi"c to acid hydrolysis 
( 15), Libera ıi o n of pyrimidin groııps of nueleie aeids 
depends on drastic eolıditİolıS. C~'t osiıı e and Uracil can 
be reeol'ered aner healing "ith 12 N HCI04 al 100 Oc 
for i hoıır , Dcsınıeti on of evtosi ne wiıh N, HCL. H2S04 
and co ıı ecntra ted forınie acid had been rcponed ( ı 5). 

Prcl imi ıı<ıry separation or pyriınid iı ı b~ı ses is achievcd 
by paper chromaıography (8), Usually ion c,changc 
ehro1l1C1l.ography finds aceepıabiliıy ( ..ı ı 9. 16). Sepa r::ıio ıı 

ofnueleic acid bascs with resi n coupled ",ith gıyo th~ 'mine 

(a flinitv chroma ıograplıı' ) canw i n iııg ca la n reported ıo 

giı 'c good resu l ıs (6), II has been rcportcd tha ı ion-
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exchange column gives good results, buı theyare not 
stable over lang periods. Reverse phase columns gives 
better reproducible results and shoner elution tinıe (i i ). 
Reeently, separation of Budeic acid bases and their 
deriva tives with C8 (14) and CIS (S, 7. i I, 17, 18) 
column has faund more acceptability . 

This paper describes the dctermination of pyrimidi ıı 

bases in chicken egg's yellow by HPLC. which for we 
have not conıe across an)' report. 

Matcrial and Mcthods 

Reagents 
(a) Uraei /. -(pfs )(2, 4-dihydro,ypyri midine). Crystall i ne 

(Sigma Chemical Co., St. Louis. M. 
(b) Thyiii ine . -(pfs )(2. 4-di hyd ro,y-5-methyl pyri III id i ne. 

S-methyluracil). Crystalline (Sigma Chemica l Co .. St. 
Louis, MO) 

(c) Cyıosine. -(pfs) (4-aınino-2 -lwdro.\:yp)'riınidi ne) . 
Crystalline (Sigma Chemical Co .. St. Louis. MO) 

(d) Perchloric acid.- 60 % (ACS) (E Merck. 
Darmstadl, Germany) 

(c) Sodium dihydrogen phosphate dih)'drate.- (u sp) 
(E. Merck Darmstadt Gernıan)') 

(i) Mobile phase.- Mçbile phase \\'as 0 .3 M . 
NaH2P04 prepared by doııble distill water and pH 
adjusted to 3 with a glass 'eleetrode. On a da il )' basi s 
before use. the mobile phase was fıltered (Millipore. 0.45 
mm) and degassed under "aeııum . 

(g) Prepnrnl;ol1 0/ s/nndnrd so/u/io!1."'·. - SLoek 
pyrimidine standards were prepmed by dissolving 120 
mg thym ine. 120 mg uracil and J20 ıng cy10sine in 0.02 

M KH2P04 (pH=3. 56) and rılled up to SO mL. Final 
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ıni xture of 5 ml eytosine + 5 ml uracil + 5 ını thymine 
was used for the standard calibration . This mİxture has 
given to reach 12 mg of each bases for each extraetion. 

Apparatus 
(a) G/ns.~1I'(jre. - All glassware was t.aken from original 

bo, and clea ned with acid (HCl). washed with distilled 
water tıntİl aeidity was removed . Finaıı)' glassware was 
rinsed with ethanol and dried at 100 oC. 

(b) Chronıatography.- AModel LC- IOAD HPLC 
pump (Shimadzu, Japan) \vas used to deliver the mobile 
phase isocratically at a now rate of 1 ml/min. Samples 
were injeeted through RJıeodyne 7124 injeetion va lve 
(fıtted with 20-1ı! loop). Pye Unicom 4020 model UV 
detector (Philips) was opermed at 261 nm. Samptes were 
separated b)' ODS calan (I SO,4.6 iıım. Shimadzu, Japan) 
with ODS guard colon at ambient temperaturc. Results 
were calculaıcd by C-R6A model chromapae integratar 
(Shiıııadzu ). Heraeıı s Sepaıech nıode l refrigenıted 

eenırifuge has becn used lo spin precipitates. 

Proccdııre 

E.\tractio ıı . - Afler Daily ehieken eggs' yellows were 
separa ted from yol k gent ly. e.\tensive yolks ",ere dricd 
out on filt er paper without dal11aging yello\\' mcıııbrane . 

Egg )'ello\\'S were weighted in 2S0 11l1 f1 asks with their 
nıembrane . To precipi taıe proteins. 30 f% diltıtion of 
HCI04 \Vas ııscd . Preeipitatcs were fillered over 
Wh<ııman (#42) fılıer paper. Filtrales were centrifuged 
ciL 6000 rpnı for 30 minu ıes. Clem sııpernatants were 
introdueed in eoluJllIl . Detai led e.\t raction proeedures 
were given (It ! :ıb l c i . 

a e T bl i E xtra ctıon stc )s ( E .,) o f ii egg ye oware gıve n bela\\'. 

Stcııs Ex-l Ex-2 }:x-3 Ex--I Ex-I Ex-2 Ex-3 Ex-4 
1 egg egg egg water egg egg egg ye llo\\' watcr 

yeııo", veııa", vella\\' vello\\' ve llow 

2 20 nıl 20 nıl LS ını i S ın ı 20 nıl 20 ını 15 nıl 15 ını 
HCI04 HCI0.ı standard standmd HCI0.ı HCIO. standard standard 

mi",ıure mi\:lure nıi .... ture mi "' lU re 
3 5 minuıes shakc 
-i IS nıl IS ml 20 nıl 20 ml 15 ml I S ml 20 ml 20 ml 

sta ndard dd. HCI04 HCI04 standard dd. HCI04 HC I0.ı 
mixture water mixturc water 

5 i lı at 20 oC i lı at 70 Oc 
6 Read at 26 i nnı UV detector 

2 
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Results and Discussion 

Perchloric acid extraction of uracil , thymine and 
c)1osine in chicken's egg yeııo\V at 200 C and 70 oC 
gave the better precipitate than HCl and H2S04 Fuıı 

sepcıration chromatogram of standa rd coneenlnıtion of 
eytosine, uracil and Ihymine on ODS colon \Vas sho"'ll in 
figure ı . Detection of pyrimidine from extraction i ",as 
giyen in figure 2 and detection of pyrimidinc from 
extnıction 4 were Sh OWll in fih'1lre 3. Retention times for 
cytosine, uracil and thymine were I. S I. 2 . .+ ı and 5.6.i 
minutes, respectivel)'. This indicatcd that good separaLİon 
has becıı achieved. Extraction was designed to find oul 
whether the acid or ıempenıture has any erree ıs 011 

pyrimidine (Table ı). Data were processed based on a 
GLM procedure by a personal computer program of 
SAS (13) and the resu lts were su ınımırized in figure.+ . 

Concentration of uracil İn egg yellow al 20 oC and 
70 oC indicates the presence of free and boıınded uraci!. 
However. free c)1osine and thymine levels in chicken 
egg's ye llow at 20 Oc have a wide variabilily ,dıh Im\' 
concentration. Acid and ıcmpcmıure can casily clem'c 
nueleoside and nucleolides (2. 15). Duncan's statist ical 
lest (3. 13 ,) suggests that treatmcnt of cytosi ne (lnd 
uracil with high temper<ıture (70 oC) significantly 
incre(lsed (P<O.05) these pyriınidinc qımııtitics. High 
temperaturc had no effeet on thymine coneeıııration. 

When interacıion between tempennure and cxıracıion 

proeedures were cxamined. Ihis inıcraction has 110 effecı 

011 the aınmınt of thymine and cyıos ine. buı maeil 
eoııeeıı ıration (P<O.005) .Table 2 ilu sırates addiıion 

order of acid Or standard seems lo hm'c no errce ı 011 

pyriıııidinc concentraı ioıı . 

Detailed exaınination of fıgure -ı. indicaıed thaı 

teınpenıture someho\\' increased amQlınl or c~,tosinc and 
uraciL. This increase Illighl be due to clcanıge of 
Il ucleotisid or Ilucleotides. Ho",cvcr cyıosine 

coııccııtration seenı s LOO Iabilc to tcıııper<ıtıırc. Spccially 
cxaınimıti on of uracil indieaıcs ıhat temperaturc 
trea tment significant ly inereased egg yello", ur.ıe il 

conceIllration ",hile did not significantly effccı eytosİnc 
and thymine (Extraction 2 ). 

For eaeh extraction step 300 ,ıg c~·tosiJle . .100 'Lg/ını 

uracil anel 300 ııg /nı i Ilıyıııine added. Rceo\'crics from 
ılıesc addilio ıı s were givcn in tab le 3. Under high Illalar 
acid (12N perclıloric acid ) and tempcfature (I (I(J oC). 
good reeovery of eytosine and uracil. but desınıetion of 
c~10sine ",ith suırmic. hydrochloric and form ic acid has 
becn reported (I 5). Relative recover)' percentage of 
cytosine. macil and thymine has found among 96- i 57 %. 
71- J 80% and 56-67. respecti"el)'. 

Dieıary source of ııuc1eoıides has reeenııy becol11e 
very imporıanı ( L 12). Thererore it is nceessa ry lo knO\\' 
ava ilable nucleotide base eonccntration of ellieken cgg. 
Extraction and deterl11 inat ion of pyriınidin bases in 
chicken egg yello\\' have been aehicvcd by meaııs of 

HTESTERECI, AEVREN .. ERTEKİN,TKA.HRA!vl:\N. i.YÖRÜK 

acid extnıction steps and HPLC rapidly. Recovery values 
indietllc that tempcrature might increase c1eavage of 
nucleoside or ııuc1eotide to free base amount. Purin base 
levels have also be under iııvestigation yel. 
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Figı.ıre I. Fuıı ehroimııogram of standa rd concentraıion 
of c,:.,10sine l , maciı2 and thymine3 scpmated on OOS 
colunın (i 50.\:4. 6111 ııı) . Mobilc phase was 0.1 M 
NaH2PO.j (pH=3.(I). Detection M IS made aı 261 ıını UY. 
Retention times o[ cytosine. uracil and ı!ıymine ",ere 
I.R I. 2 . .+ i and 5.64 ıninııtes. rcspectively . 
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Figure 2. Full chromatogram of s ıandard concenırJ ı io n 

of cytosine l . uraci ı 2 and thymine] from e.\: ıract i on i 
sepa rated on ODS COltllllll (ı 50.\:-L6 mm). Mobile phase 
\Vas 0.3 M NaH2P04 (pH=3.0). Oetecıioıı was ınflde at 
261 nm Uv. Retenıion tiınes of cytosinc. uracil and 
thymine were 1.8 1. ı A i and 5 . 6 ..ı l1l iı~u t es. respccti"cly. 

Tlı.: ])clenııııııltion ofPyrımıdııı Bııs<.-s iıı Chieken Egg 'sYellow B~' HPLC 

, 
2 

2 

( ıninuıes) 

3 

)\ 
6 

Figure ] . full chromaLogram of sınnda rd eoncentration 
of eyıos ine l . Iını ci ı 2 (ınd thyıııine3 [rom e.\:trael.i on.:J. 
scp:ırated 011 OOS eohının ( ı jO.\:4.6ın ın ). Mobile phnse 
\Vas 0.3 M NaH2P0-ı (pH=3.0). Detection \\'(ıs made at 
26 1 Ilm UV. Retenıion limes of cvıosine. uracil and 
thymi ne were 1.8 1. 2 . ..ı i and 5 . 6..ı Jlliı~utes. respectivcl)'. 

Table 2: Pyri midi nc levels of d i fferc ıı t e.\:lraeıi oll procedures Mea ıı (X) wılııes wilhin the sa me teınperature level 
with different letters. differs sigııifıc{]n tl y al P<O.Oj Icyels" 

Extr{]etion n Cytosine Illean Uracilnıea n Thym ine mecın 

(X) (Jıglnıl ) ± SE (X)(ıı glnıl ) ± SE (X)(jlglnı l )±SE 

1 12 355. J 1 {] ± 43.35 39?32t1± 50.56 i 92.3-1a± 7.88 

2 6 9.48b± 9.26 18? 31b±63.52 J. 7b± 2.10 

3 6 389. 18"± -13.-10 .ı O..ı . 63 a± 64. 13 1?3 .?2t1± 8.55 

4 6 317.28"± 15 .09 230.15b± 25.23 19 1. 72"± 11.34 
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EXTRACTIONS 

Figurc -L Pyrinıidinc ınca ıı s Ic, ·cls in chicken cgg's ~c ll o\\"s "ıı h dirrcrcnt c.'\lr:· ı c ıi o ıı p roccdıırc :ınci ı c ııı pc ralures. 

E.'\ ınıcti o ıı i nnd :; arc cgg ycllo\\" spiked wi ı h p~T i ın idilıc . E .'\ ır;ıc ı ioıı 2 is py riıııi d i nc 1c,·cIs ol' cgg ycllo\, . E'\ ırnc ı io ıı-l

is pyriıııidinc 1cvcls from cont ro l. 

Tablc .1: RccO\·cry ' ·Cl lncs of p~T i ıııicl i n bascs in cgg .,·cllo\\ for caclı e ."\!r<ıcıioJl s ı c ps 

Tc ın pcrn ııırc E,\l r: ı cııo Jl il Rcl aıi, ·c Rcla ıi , · c rccm·cry of Rc l ;ıı i , ·c rccm·ery 
(oCl rccO\ ·cry of I Inıci l of ı!ıy ıııine 

eyı osi nc %1 %1 
%1 

20 i 6 96 . 7~ ~2 . 1 ~ 6 1.4 
20 1 .' ıo2 . 1~ &9.3 :W.66 
20 ~ , 100.8, 77 60.-1-5 
70 i (, 1.10 I X' . 7 .ı 6())G 

70 , , 157 i SilAS 56. i; 
70 .ı 1 ı ı rı. \) 99.76 67 .35 
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