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CONCLUSION

• The BGS hydrolysis method involved a shorter incubation (30-

minutes) than HP (3-hours).

• HP and both versions of BGS performed equally for all examined 

glucuronides. 

BGS:

• Showed a lower deconjugation ability for monosulfates ranging 

from 35-60% compared to the HP. 

• Unlike HP, BGS did not efficiently hydrolyse 21-sulphated 

hydroxyls or 16β-and-17β sulfates. 

• Under recommended hydrolysis conditions BGS had reduced 

ability to deconjugate delta-5-sulfated steroids; approximately a 

third of that observed with HP. 

Optimised BGS:

The activity of sulfatase was doubled and the hydrolysis 

temperature further optimised.

• There was an improvement in the efficiency of optimised BGS to 

deconjugate delta-5-sulphated steroids by a further 12-20% 

compared to BGS.

• 21-sulfated hydroxyls e.g. cortisol hydrolysed equally well as HP.

With further optimisation of BGS enzymatic hydrolysis conditions        

we anticipate greater recovery of the delta-5 steroids.

Gas chromatography-mass spectrometry (GC-MS) has been used for urinary

steroid analysis for over 50 years. The process of hydrolysis to release steroids

from their conjugates is routinely performed using commercially available snail

Helix-Pomatia sulfatase (HP). This enzyme contains both arylsulfatase and β-

glucuronidase activity, making it effective for the study of the complete urinary

steroid profile. However, as this is a naturally occurring enzyme its production

process results in batch variation and so each batch requires experimental

validation to adjust for the difference in efficiency of the enzymatic hydrolysis.

We aimed to find a more efficient and consistent enzyme. Here within we show

a comparison in enzymatic hydrolysis of urinary steroid conjugates using either

an optimised protocol for HP deconjugation (Sigma-Aldrich, UK) or a

recombinant β-Glucuronidase/Sulfatase mix (BGS) enzyme (Kura Biotech Inc,

Puerto Varas, Chile).

FIGURE 1. GC-MS Chromatogram

METHODS

INTRODUCTION

Urine steroid conjugates were hydrolysed at both the glucuronide and sulfate

moieties to release the corresponding free steroids. This was done using 1ml 

of pooled healthy male urine (QC). The urine underwent C18 solid-phase-

extraction (SPE), followed by enzymatic hydrolysis using either an optimised 

protocol for HP deconjugation (Sigma-Aldrich, UK) or a recombinant β-

Glucuronidase/Sulfatase mix (BGS) enzyme (Kura Biotech Inc, Puerto Varas, 

Chile). Then a second SPE was carried out followed by a two-step 

methyloxime-trimethylsilyl derivatization (MO-TMS) process. Samples were 

then analysed by GC-MS using an Agilent 5975 instrument (SIM mode) for 

steroid identification and quantification, followed by comparison of urinary 

steroid outputs from the two different enzyme hydrolysis methods.

RESULTS

Comparison of urinary steroid outputs following hydrolysis of QC urine samples 
using HP versus the recombinant BGS enzyme mix:
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FIGURE 2. Urinary Steroid Conjugate Hydrolysis Method

1 - Andros (Androsterone)
2 - Etio (Etiocholanolone)
3 - 11oxoAn (11 oxo Androsterone)
4 - 11bOH Androsterone
5 - DHEA (Dehydroepiandrosterone)
6 - 16aOH DHEA
7 - 5-PT (5 Pregnenetriol)
8 - 5 PD (5 Pregnendiol)
9 - Pregnedienol (P’dienol)
10 - 16a-OH-Pregnedienol
11 - THA (Tetrahydrodehydrocorticosterone)
12 - 5a-THA
13 - THB (Tetrahydrocorticosterone)
14 - 5a-THB
15 - 3b-5b-THAldo (3b-5b Tetrahydroaldosterone)
16 -18 OH THA
17 - TH-DOC (Tetrahydrodeoxycorticosterone) 
18 - 3a-5a THAldo
19 - PD (Pregnanediol) 
20 - 3a-5a 17HP (3a, 5a, 17-hydroxyl pregnanolone) 
21 - 17-HP (17-hydroxyl prenanolone) 
22 - PT (Pregnanetriol) 
23 - PTONE (Pregnanetriol-one) 
24 - THS (Tetrahydrodeoxycortisol)
25 - Cortisol
26 - 6b-OH- Cortisol
27 - THF (Tetrahydrocortisol)    
28 - 5a-THF
29 - a-cortol
30 - b cortol
31 - 11b-OH-Etio 
32 - Cortisone
33 - THE (Tetrahydrocortisone)
34 - a-cortolone
35 - b-cortolone
36 - 11-oxo-Etio   

FIGURE 4. HP vs Optimised BGS

mailto:SMAC@contacts.bham.ac.uk

