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Abstract
The increased public concern and the launch of legislative strategies
within the framework of method validation and risk evaluation induced
the need for the development of highly sensitive and specific analytical
methods for the determination of steroid hormones in edible matrices. In
this study, three extraction techniques of testosterone residues are tested,
the manufacturer procedure described by the ELISA kits for testosterone in

tissues, the method stated by Umberger et al. (1958) without or with
cleanup.

Omal

Extraction followed by estimation of testosterone residue by ELISA kits
either for tissue or serum. Fifty imported meat samples were collected
randomly from markets; each was subjected to six tested treatments. The
cost of chemicals, materials and kits of each treatment was computed to be
compared economically. The obtained results indicated that, there is a
significant testosterone residue increase in the extraction techniq.ue .st_ated
by Umberger et al., (1958). Also, clean up procedure has no significant
effect. Moreover, there is no significant difference betweer} commercial
ELISA kits for tissues and that for serum. The most expensive treat;nenc';
Was that described by manufacturer of r—Biopham} kit. On the other ta:l
e cheapest treatment was the extraction accordm'g to Umbergz l:.i t fo-;
(1958) followed by detecting testosterone residue .usmg coxr};ner Céon oib
estimation of testosterone in serum. Taking 1.nto congl eirc?e J (o ke
Significance and economical points of view it 18 recommd Ce mercil
Umberger etal, (1958) for extraction of meat testoste_‘rone o the extract.
ELISA kit for serum to detect testosteroné residue in

Keywords ELISA, Meat, Serum, Testosterone.
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Introduction

essed that the improper use (.’f both lega.] and ‘illega]
4 hormones may lead t? residues in edible Matriceg

ot al,, 2001).The increased public concern ax}d t}}e launch o
(Dé?xenyoerger e e’s within the framework of method validation an{ ¢ ok
legislative S_ﬁ”; Cil d the need for the development of highly sensitive anq
evah.lébon aTﬁ: al methods for the determination of steroid hormones in
sP‘_?;llﬁC a;rig'es Any analytical procedure has three (or four) major steps:
gitraihl'l;n of th.e analyte from the matrix, Pre-purification, Quantitation, &

Quality assurance (QA) (Makin et al., 2010).

Because of the low levels of hormones (ug/kg to ng/!<g) in the tissues of
animal origin foods and the complexity of tissues of blo-stample matrices,
the analysis of hormones and hormone-like substances. is a challenging
task. This implies that an effective sample preparation process and
sensitive analytical instruments are necessary to achieve the optimal
sensitivity, selectivity and specificity. There are many proposed sample-
preparation procedures for bio-samples .The Commission of the European
Communities has presented a routine sample-preparation procedure with
clean extract for determination (Heitzman, 1994). This procedure takes a
long time and requires solvents with a volume of more than 900 ml, which
is not friendly to the operator and the environment. Other procedures use
multi-step solid phase extraction to isolate different types of steroid
hormones, which can be time-consuming and tedious (Hartmann and
Steinhart, 1997: Marchand et al., 2000; Impens et al., 2002). Immuno-
affinity, molecularly imprint and tetrapeptide solid extraction phase
columns may be promising for complex bio-samples (Heitzman 1994; Ye et

» 2001; Tozzi et al, 2002) their application scope is limited to several
szglzounds and _does not cover all hormones and hormone-like
ances. In addition, the capability of column materials is limited.

‘mmunoassays steroids were extracted from biological matrices may

In
not always behave in the s
ame way as st i the
standard curve (Jawad et al, y andard steroids used for

It needs to be str
formulations of steroi
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per of steroid hormones depending on the angis p
ibodji

A i-residue screenin th es used
dayss : : eveloped 1

oA ical techniques. Scippo et al. (2 ased on

N ochenu ( 02) developed a multi.

e Jetection assay for the detection of compou
o J & an drogenic or glucocorticoidic activity
gestagers ’thl s technique allowed the detection of ster
1in,'lit of 2pgkg ™ Routine application for sterojq

of animal origin is, based on available literat,

nds with estrogenic
using recombinant
oid hormoneg at the
hormones i edible

actio”
Te, to date sparse. 1

matl-ices
dso has

thods . .
I;;hods such as gas or liquid chromatography

octrometric detection. In the case of natural ho
5

concentrations of these compounds have to be taken

coupled to mass
rmones, background
into account (Scippo

In this study, three extraction techniques of meat testosterone are
rested, the manufacturer procedure described by the ELISA kits for
restosterone in tissues, the method stated by Umberger et al, (1958)
without and with clean up and followed by estimation of testosterone by
ELISA kit either for tissues or serum.

Material and Methods
Fifty imported meat samples were collected randomly from markets,
each was subjected to six treatments (three methods of extraction followed
by two different hormone evaluation kits for each) to estimate testosterone
residue levels.

@)Extraction by manufacturer method of Bio-pharm kit and hormone
estimation by Biopharm kit for tissues | .
Extraction was carried out by using commercial ELISA kits for different

animal tissues (Art. No. DRG1559) obtained from I- Biopharm AG,

| Qemany_ Kits were supplied with reagents for the enzyme unmunoassaly

mdudmg standards and specific coated micro- titer plates. The samI; e

®Xraction and testosterone detection were performed baéefd. on t Z

Manufacturer procedure described by the ELISA kits. The sensmv:ltfy r::;ge :
of testosterone assay was 0.05-0.09 ng/ml as described by the manutac

(contre] group).
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(b) Extraction by manufacturer method of Bio-pharm and hormone

estimation by BioCheck kit for serum o |
The previous extract was detected by commercial kit for estimation 5

testosterone in serum” BioCheck, Inc.323 Vintage Park Drive. Foster City,

umber: BC-1115" .The minimum detectable concentration of

catalog n o be 0.05 ng\ml as described by the

testosterone ELISA assay is estimated t

manufacturer.
(c) Extraction by Umberger et al., (1958) method of hormone estimation by

Biopharm kit for tissues
Extraction was carried out according to Umberger et al., (1958)-cited by

Code of Federal Regulations Title 21 Food and Drugs parts 120-129, 1968)
with modifications carried out by Lab of hormones ,Chemistry Department
,Animal Health Research Institute, Agriculture Research Centre, Egypt .
Briefly, testosterone hormone was extracted from 50 g homogenized meat
by 150 ml ethyl alcohol with 50 g siliceous earth overnight followed by
hi,'drolysis of extractive alcohol with 25 ml diluted hydrochloric acid (2/3
volume was evaporated), this solution is next extracted with chloroform in
two steps using separating funnel ,first 300 ml distilled water and 70 ml
chloroform, the second 100 ml distilled water and 50 ml chloroform .The
chloroform extract was washed two times with 10% sodium carbonate to
remove strongly acidic substances ,the chloroform extractive of hormone
was then extracted two times with 1 % sodium hydroxide. This extract was
filtered through Whattman No. 1 filter paper, then the chloroform was
evaporated and the residue was dissolved in 10 ml absolute ethyl alcohol
and filtered before preservation for hormone estimation. The estimation of
testosterone in the final extract was carried out by the reagents that included

with r-Biopharm ELISA kit for tissues.

(d) Extraction by Umberger et al., (1958) method and hormone estimation

by BioCheck kit for serum
Testosterone residues in previous extract was estimated by BioCheck

commercial kit for estimation of testosterone in serum.

(e) Extraction by Umberger et al., (1958) +Cis Clean up and hormone
estimation by Biopharm kit for tissues
The final extract of the Umberger method was purified by means of
Bakerbond solid phase extraction SPE Octadecyl (C18) according t0
Shackleton and Whitney (1980) the final purified extract was estimated by
r-Biopharm ELISA kit for tissues.
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pytraction by Umberger et al., (1958) + CsCleanupand horme
sstimation by BioCheck kit for serum. - i3
Testosterone residues in the previous cleaned up extract was esti

by gioCheck kit for serum. S

statistical analysis
Data obtained were statistically analyzed using analysis of variance
(ANOVA) using F- test according to SPSS-18 (2009).

Economical Study
The cost of chemicals, materials and kits of each treatment was
computed in Egyptian Pound according to purchase price at the time of

the experiment, equipment and personnel cost were neglected. The
treatments were compared economically.

Results
Regardless of type of kit that used for testosterone residue in meat
extract the represented data in table (1) revealed that there is a significant
festosterone residue increase in the extraction technique described by
Umberger et al. (1958) .Also, clean up procedure has no significant effect.

Table 1. Effect of extraction technique on meat testosterone concentration

Extraction technique ~ Testosterone concentration (ng/g)
Manufacmrgr method of Bio-pharm kit _ : 0.29+0.04° |
Umberger et al., (1958) method ; - :0.451-0.03‘ 23
Umberger of al., (1958)+Cis Clean up ’ 0.40:0.03* o
Val s ipts are
sig:i:js (mean=SE) of 100 samples within the same column with different superscrip

Cantly different (P<0.01).

: A kits
or A There is no significant difference between commercial ‘ELlson of
est different animal tissues and commercial It o ;f:_m Se (table

ot : ion techniq !
2), ¢rone in serum regardless of the effect of extractio

| tion
Table 2. Effect of ELISA kit type on meat testosterone concentra

Eof ELISA kit Testosteron
0.3840.21°

e concentration (ng/g)

0.370.14*

olumn with differen
P<0.01).

alues
(meansSE) of 150 samples within the ?ametc(
sigﬂiﬁca“u)’ differen

t superscripts are
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Statistical analysis of testosterone resid‘ues in me.at thaI?es by all
teséed treatments (table, 3) revealed tha}t using e'xtrar:’aonkiyf m ‘erger ?t
al,, (1958) method & hormone estimation by B-1opharm t for n?sues is
significantly increased than using BioPharm kit for b‘oth extl:ac’f}(?n and
estimation. On the other hand this treatment has not differed 31.gmﬁcantly
" with both that which extracted by manufacturer method of .BIO-pharm&
hormone estimation by BioCheck kit for serum and that which e>.<trac'_(ed
by Umberger et al., (1958) followed by Cis CleanuP &.h-ormone estimation
by Biopharm kit for tissues. Clean up has no significant effect on the
extracted testosterone residues.

Table 3. Effect of extraction technique and Type of ELISA kit on testosterone

Treatment Testosterone

concentration (ng/g)

Extraction by manufacturer method of Bio-pharm kit &

: : 0.25£0.02¢

hormone estimation by Biopharm kit for tissues.

Extraction by mémufacturer method of Bio-pharm & 0.32:£0.07b¢

hormone estimation by BioCheck kit for serum. i s

Extraction by Umberger et al., (1958) method &hormone 3

estimation by Biopharm kit for tissues. 0.49+0.0

Extraction by Umberger et al,, (1958) method & hormone 052b

estimation by BioCheck kit for serum. S AN |

Extraction by Umberger et al., (1958 +Cis Cl

&h B S8 e SRS Cleaniip 0.3720.04%¢

ormone estimation by Biopharm kit for tissues,

Extraction by Umberger et al,, (1958) +C1s C1

&hormone estimation by Bj ) s i 0.42+0.02°
estimation by BioCheck kit for serum. R

Values (mean+SE) of 50 samples within the same column with different superscripts ar€
4 | significantly different (P<0.01).
Economical study (table 4

) cleared that the
was th

at described by manufacturer of r-Bioph

on of hormone by the same kit follo

most expensive treatmen(;
arm kit for extraction an
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Table 4. The cost of different treatment

ot

Treatmeﬂf

Extraction

Clean Up

Kit

Total
Cost

Extraction by manufacturer method
of Bio-pharm kit & hormone
estimation by Biopharm kit for

tissues.

21

39

60

Extraction by manufacturer method
of Bio-pharm & hormone estimation
by BioCheck kit for serum.

21

29

-

Extraction by Umberger et al., (1958)
method & hormone estimation by
Biopharm kit for tissues.

39

42

ufethod & hormone estimation by
BioCheck kit for serum.

Extraction by Umberger et al., (1958)

11

E)gracﬁon by Umberger et al., (1958)
*CisClean up & hormone estimation

17

39

59

—b@}ﬁamg kit for tissues.

Extracti S
; Cl:élﬁon by Umberger et al., (1958)
€an up & hormone estimation

b .
%kit for serum.

3

17

22

Values ar, 3
€ ex :
pressed as the cost in Egyptian Pound according to purchase price at the time
of the experiment.

Discussion

The ]
increase;v’.el °f hormone detected in the Umberger
significantly than that dete

io-
%ent i
ans'este

E:Srmklt that may be du
Um;;smg chloroform which consi
riﬁcaiirger et al.,, (1958).Contents of
tficateq on were compared where
" Steint, samples indicate the occurrence
Maineg art, 2002). This may provide a 2
BLis éisu]ts- There is no significant di
Cstogterg, . CLiferent animal tissues and co

€ In serum regardless of the effect of €
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mmercial kit
xtraction
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2). This is a reasonable result as both o{? ELISA kit preparatiox}s hav'e the
sa.me reagents considering enzymes, antisera and substralicie. This finding i
in consistent with China Testosterone ELISA test kit manufaf:turer
REAGEN LLC (United States) It produced testosterone ELL.SA .test kit that
provides a competitive enzyme immunoassay for the c!uantltahve &l_nalysis
of testosterone in fish, shrimp, meat, plasma and urine. Comparing the
whole results in table (3) in relation to the obtained economic data (table 4)
Jeads to recommend Extraction by Umberger et al., (1958) method and
hormone estimation by BioCheck kit for serum.

Conclusion and Recommendations

Taking into consideration both significance and economical points of
view it is recommended to use Umberger et al., (1958) method for
extraction of meat testosterone and commercial ELISA kit for serum to
detect testosterone residue in the extract. Authors recommended more
studies on testosterone extraction methods from meat and performing
recovery test .Also comparing and confirming ELISA technique with
liquid chromatography tandem mass spectrometry.
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