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Urine(340 ml) conc. ECl 60 ml

Hydrolysis for 45 min

Extract with ethyl ether (2:x200ml, 1X100ml)
WaShl with 10% (w/v) NaHCO; (2X50 ml)

! !
Discard aqueous phase Ethfr extracts+CCl, 15 ml
Extract with N-NaOH (3150 ml)

Wash two times with n-Hexane 20 ml

!
Discard ether extract Aquous phase

Brought to pH 9 with H,SO,
Using carbonate buffer

Extract with ethyl ether (2200 ml, 2100 ml)

Discard aqueous phase Ether extract

Uacluum distilled to dry
Dissiolve in 2ml ethanol
250 ml benzene added

Extract with water (4X150 ml)

Aqueous phase Benzene extract

!
Extract with ether (3200 mD Vacuum distilled to dry

Estrone and estradiol fraction

]giscard aqueous Ether e)itract Dissclve in 0. 5ml of ethancl
Vacuum distilled to dry
Estriol fraction
Dissolve in 0.5 ml of ethanol
0.2 ml: applied for thin layer chrcmatography & paper chromatography
0.1 ml: applied for column chromatography

Fig. 1. Extraction of estrogen from urine of dairy cows, and their separation into estricl, estrcne and estradiol-
17 B fraction,
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I'st mobile phase : 20volumes of CCl,
is added to 80 volumes of n-
200mm  Hexane
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is added to 3t olumes of n-
Hexane

3rd moboil phase : 48 volumes of CHCl3
is added to 52 volumes of n-
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v—‘—p Celite 545
4 !

: Elution time : 0.3ml per Ssec.
i1 100mm

Volumes of eluate in each tube:3mi.
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Fig. 2. Preparation of column for column partition
chromatography
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Fig 3. Thin layer and paper chromatograms of estriol,
estradiol-17 8 and estrone fractions.

Table 1. Rf Values of Estriol, Estrone and Estradiol-
17 8 by Thin Layer Chromatography and
Paper Chromatography

~— Method| Thin Layer | Paper
Estrogen ~——__| Chromatography | Chromatography
Estriol J 0.89:0.027 | 0.85 =0.018
Estrone 0. 6740. 022 0.60 =+0.016
Estradiol-17 8 1 0.09+0.014 0. 078-0. 001
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Fig. 4. Absorption spectra of estrogen.

0.300
0.25f 230mu
0.201 T

Density

tica!

0.5} . 282mu

8 owof
ooy '/
T2 3 45 6 7 € s w0
Concentration (meg/ mi)

Fig. 5. Standard curve of estriol.
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Fig 6. Standard curve of estrone.
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Table 2. Concentration (ug) of Estriol, Estrone and
Estradiol-178 in Pregnant Dairy Cow urines
by Paper Chromatography

Table 3. Concentration (ug) of Estriol, Estrone and
Estradiol-17 g in Pregnant Dairy Cow Urines
by Column Chromatography

Estriol by

\Estrogen sEstl;il%l kg Estrone by Estradgol-l7 B __ Estrogen z b T Fstrone by Estradbiol-NB
Samplm;\ %cmete'y Fluorometry Fluoro¥netry Samp]es\NR l:zi?teyo- Fluorometry Fluoroilnetry
1 B | %2 35 1 1 21 35 39
2 16 33 38 2 19 37 a1
3 18 27 32 3 23 30 25
4 20 I 30 34 4 25 34 40
5 2t | 31 29 5 E 29 36 43

ml 7} 30.6+2. 3 ugol3L, estriol -2 340ml =} 18 6+
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Fig. 9. Elution curve of estriol by column partition
chromatography.
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Fig. 10. Elution curve of estrone and estradiol-17 8 by
column partition chromatography.
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QA 4o 9 8te] 230mpu o) 4 4 3L, estrone
5} estradiol-17 3= HFEP el ofsted A sl
QA Ay 7 Bajel] A& AL T 33% gFov] estradiol-
17 f¢) 340ml g} 38,642 3pg o2 b vkotn o}
2.9 estrone © & 4,42 73 pg estriol & 23,442 01
vg el AR

Paper chromatography 2t column chromatogra-
phy 22| M H|m : & 40] 4 2% uke} zre] paper
chromatography == column chromatography 5.7 ¢
A %% estrogen - estradiol-17 g 7} 744 wskx,
&-0] estrone, estriol 8] 42 dA st .o=, AA
Table 4. Comparative Quantitation of Estriol, Estrone

and Estradiol-17 8 by Paper Chromatography
and Column Chromatography (ug/340 ml)

\&en Estriol ' Estrone Estradiol- 17 8
Method ™ : ) }

SampleNo | P-C-* C.CHP. c.lc.c.lp.c.jc.c.
1 18 21 32 35 35 39
2 16 19 33 37 38 11
3 18 23 27 30 32 35
4 20 25 30 34 34 40
5 21 29 31 36 29 38

* Paper chromatography ** Column chromatcgraphy

(5 ugd
Column

Table 5. Recovery of Standard Estroger
by Paper Chromatography anc
Chromatography

‘\, Method Paper Column .
m\ Chromatography | Chromatography

T Amount | Percent [Amount | Percent

Estrogen

Estriol | 4.8 | 97.2 | 4.84 | 96.8
Estrone i 4.61 92,2 4. 69 93.8
Estradiol17 8 | 4.71 | 942 | 4.72 | 94.4

—_27 —
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Studies on Separation, Detection and Quantitation of Estriol, Estrone, Estradiol-17 5
in Urine of Dairy Cows by Paper, Thin Layer and Column Chromatography
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Abstract

Thin layer, paper and column chromatography were compared for the separation, detection and
quantitation of three kinds of estrogen in urine of dairy cows.

While thin layer chromatography utilizing silica gel was better for the detection of estrogens,
column chromatography using celite 545 was preferable.

Spectrophotometry was compared with fluorometry for determination of estrone, estradiol-17 8 and
estriol eluted by paper chromatography and column chromatography.

Optical density of three standard estrogens showed almost same curve at maximum absorption wave
length of 230 and 282myg. However, the former showed a higher peak.

In fluorometry, the fluorescencelintensity of estrone and estradiol-17 8 were rather strong, when the
estrogens were dissolved in sulfuric acid, and showed higher sensitivity than that of the spectro-

photometry. However, in the case of estriol was exceptional.
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