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Abstract

Photolysis of three estrogens, estrone (E1), 17B-estradiol (E2) and etriol (E3), in
aqueous solutions radiated by UV-light was studied. Remaining concentration of
estrogens after photodegradation was determined using solid phase extraction (SPE) A
coupled with fluorometry technique. Two SPE sorbents-Oasis HLB and Bond Elut C18
were evaluated with regard' to their ability to extract estrogens from water. Results
showed that high recoveries (>95%) were obtained from both SPE sorbents. Bond Elut
C18 which its price is cheaper than Oasis HLB was chosen for extraction of estrogen
from water. Optimal analysis conditions using fluorescence spectrométer are as follows:
using A excitation at 275, 284, and 277 nm and A emission at 303, 304, and 306 nm for

E1, E2, and E3, respectively, using methanol as solvent in preparation of estrogen
solution. Limit of detections for this method are at 0.04010.007 mg/L, 0.03210.006

mg/L, and 0.033%0.006 mg/L for E1, E2, and E3, respectively. The results from
photodegradation study suggest that the photolysis of E1, E2, and E3 in aqueous
solutions occurs under irradiation with UV disinfection lamp. The higher the light
intensity, the higher photodegradation rate. Pﬁptolysis rate of estrogens in aqueous
solution was lowest at pH 3.0. Photodegradation reate was greater when pH solution
was at pH 7 and 10. Increasing temperature of solution results in greater
photodegradation rate of estrogens. The photolysis reaction of E1, E2, and ES under
tested conditions were all in accordance with pseudo-first order rate law with - rate
constant of 0.0043 min” 0.0029 min”~ uaz 0.0028 min”' for E1, E2, and E3,

respectively.

Keywords:  Fluorometry, ~ Solid Phase  Extraction, = Estrogen, Photolysis,
Photodegradation
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lans 4 ﬁ"lmmzﬁ']vlmnlumaﬁmU'Lum'%aamﬁn‘[mﬂgaakﬁmas‘ FNNTELAURIA Y

- & L. L . “ A
BIARRIWNNITATHUFITIATI? (A emission) lagasdranasnadulumaganiuuss (A
excitation) 1% 250 waluluas ¥1dr A emission fildluvnssunwmsdnasuseanis
aaNAuLAITBITAIRITREMBINaTIIRIEALaTH v ldlden A excitation Atwmanzaud iy
LaalaT® @96 A excitation Nl wasinmssunumsnasuzaInsmougs azvlRle A
emission ALMNIZANYDIRITHEALVIAIZIBLOFLAIH FmInasasdudi)fouansazans

naspweslasudumazasesai losssussiaglasans sudey

2.2.2 msﬁnm%ﬁmaac?f'w‘i'mzmﬂﬁmmzaaﬂumﬁmﬁ:ﬁ'ﬁusmﬂﬁﬂvlgaa
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TAlenududuussasudazauninnu 1, 3, 5 uas 10 TadnTudefas laslfenfinazfian
udriazme asszmefiassuldudszanudutusduiaasataadoiafddulans
4 ﬁmua:ﬁﬂﬂ'm‘lumm?mﬂlum'%aamﬂn‘[mmaaTsﬁma{ MmIdadianuduwssms
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emission U8z A excitation #ilda nda 2.2.1 dmuiealasu eratlaeen uaziaalas-
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22.4 msdnmanadaiudigaluszduiianansaiassile |
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2.2.1 dnmsuaalasw ogeilaees uazteslasaeamudidy Famsvadn 20 asa e
AMULTNVAINTILLUEILRY (Relative luminescent  intensity) #laannisiata 20 §1 an
fwanmdeis mLﬁmLuummgm“naomﬂmﬁmaamstﬂdmm (Relative luminescent
intensity) TaelFaumsf 2.1 usz 2.2 saday sniwhemmaaadw andasaialu
mMINIIIA %‘iammLﬁuﬁu@iﬁqmﬁi'ﬂvlﬁmulﬁ'aunﬁsﬁ 2.3

g
2. Y
: A\ j=1
Miaiy (YB) = BA\Y 2.1)
_ . Ng
ng ¢
2 (yBj Ve )2
. &1
fd mmummg’m(SB) = ) (2.2)
(”B —1

(Yg) +3(Sg) (2.3)

enuidutudgafiiald(Lop)
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a o

WHanudutusasasudazdnniiu 5 Dadnsuseias laglddvinazanafildanda 2.2.2
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mﬂnIngaaBﬁma{ M ITAAIA TNV INTTLUEIURY (Relative  luminescent
intensity) 2a9an3azanenaulBudazanTuTY laan1sasen A emission uaz A excitation

fldands 2.2.1 dnduiealasu weaairlnoes uazieslaseaaauseiy vmsiadn 20
a3 fwaemnaiais audsauminasyu uezssasazramadsaumnasuduing (%
RSD) 2asanuiduduzesmniazmonaiiaalasian nafildunduamdt HORRAT Taald
gumsfi 2.4 w%’auﬁ%ﬁwmsﬂsmﬁummau%’uvl,éfmaomwLﬁmmamuﬁ‘ﬁmsﬁszq’lu The
AOAC manual for the Peer Verified Methods program (1993) NAuAA1T HORRAT finausy
ladasfidniaonii 2

%RSD, 4

HORRAT = (2.4)
%RSD

exp ected

a v = v o €aV v
tdla %RSDLab ﬂ']iﬂilﬂ::"ﬂﬂﬂﬂ')"l&lLUFNLU%N’]G]‘SE’]uﬁll‘W‘Ylﬁ‘Hvl,Wﬂ'mﬂ'ﬁﬂ(ﬂﬂﬂ\‘]

%RSDoyp ected = fpuazravnnuisausanasgnsuRnsiaziu lagdud

Tandurmlagld Horwitz’s equation (un13H 2.5) nuald C Aeanuiduduvad
sIazapfivnmInasay

—0.1505

%RSD 0.66X 2% C (2.5)

exp ected

2.3 nsAnsnziiayas SPE Catridge fiwmanzanlunsanaaalasian

¢l SPE Cartridge @ Bond Elut C18 Lﬂ’ﬁﬁuqﬂnirﬁ‘éuﬂ é’agﬂﬁ 2.1 finmadsuann
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#oRs I 5 TR 2 59 a9lu Bond Elut C18 TﬂﬂlfuaaﬂwﬂaaaLi’Juqﬂmrﬁsaﬁumsﬁ
M ITeud) USuSinaniu 10 Dadaasdioiunmuen 99.99 wWeiidud hasazanadils
luderzdmaenadutuaieslanaulavinafiangeslsiund FmImasasdnan 2 ass
Yuussdlaslfinduunumsazmateslasion FmsnaaadsianudEmiieeu usiiom
SPE Cartridge Li% Oasis HLB
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fIazanufieTonld 10 Jafdatidasluininasania 25 1aadaT irldaslundainasas
Auusafdanunaan UV Masiaed tinnuy 60 and iasiad e liigsonvaaa UV 1Jn
& 500 w1 Llansulaisnse nieladisldvnnsanadiameatia SPE lasltaiie
984 SPE Cartridge #la1nnsneaadds 2.3 shasasaafilaanmsana ldiadiana
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