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ARTICLE INFO ABSTRACT

Keywords: Corticosteroids were used normally as anti-inflammatory drugs. However, in some area certain corticosteroids

Betamethasone might be illegally used as growth promoting agent in feed, and as prohibited doping substances in game and sport

gexa}metham');e for human or/and animal performance-enhancing. Synthesized structural similar corticosteroids were popular in
orticosteroi

black market because they can pass routine drug screening. In this study two new artificial synthesized corti-
costeroids were found in claimed hydrolyzed wheat product. Liquid chromatography coupled with high reso-
lution mass spectrometry (HRMS, Orbitrap) was applied to separate and elucidate the corticosteroids in the
sample. Two unknown peaks with optical spectra similar to corticosteroids were first screened out at the
beginning, and then their accurate molecular weight (M + H") m/z 533.29059 and m/z 603.33289 were detected
by HRMS. Element formulas of unknowns were calculated by the accurate mass and isotopes abundance.
Structures were proposed by their fragment ions at high energy collision dissociation (HCD, 10 eV) and compared
with candidate standard compounds. The two unknowns shared similar molecular skeleton with steroid core
structure and presented man made fluorine element in their molecule. As the results, the unknowns in the sample
were artificial synthesized, and the sample product was not a real food. The detected corticosteroids were also
synthesized as reference compounds for conformation. Two new corticosteroids named betamethasone dibuty-
rate and betamethasone tributyrate were found and first time reported in this work. The legality of structural
similar/modified corticosteroids were blurry and their safety were unverified. The confirmed identifications of
two new found corticosteroids, and their mass spectra were provided in this paper for the reference of drug
detection.

Unknown compound

High resolution mass spectrometry
Synthesis

Orbitrap

health risks.
The detections of corticosteroids in various samples such as water,

1. Introduction

Corticosteroids are known drugs for the treatment of inflammatory
diseases such as arthritis, asthma, and rhinitis. They temporarily relieve
the inflammatory symptoms, and should be controlled for medical use.
The illegal uses of corticosteroids for anti-inflammatory function have
been reported in cosmetics, natural products, and counterfeit drug [5,7].
Corticosteroids also are introduced in animal production as growth
promoting agent, and often added illegally into milk replacers of feed
[6]. Other illegal uses are applied as performance-enhancing drug
(doping) for athlete due to it can cause euphoria and alleviate pain in
general [2]. Despite corticosteroids are banned in non-medical product,
the counterfeit products might be present on the market, and cause
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foods, feeds, environmental samples, pharmaceuticals, human body
samples (plasma, urine), and cosmetics were mainly achieved by HPLC
coupled with mass spectrometry, which offered good sensitivity and
selectivity for simultaneous quantification of multiple corticosteroids
from complex matrix [8,9]. In our case, a food product (claimed hy-
drolyzed wheat solution) packaged in an injection bottle was investi-
gated. Due to the weird packaging style (injection bottle) for a food
product, it was recognized and linked to adulterated product and drug
abuse. Therefore, sample was sent to commercial testing laboratory for
screening of drug active ingredients including 13 corticosteriods (beta-
methason, betamethason dipropinate, betamethason valerate,
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Fig. 1. Sample chromatogram monitored at 230 nm (A) and total ion chromatogram (TIC) (B). The PDA and MS spectra of peaks at RT = 12.98 and 14.13 min were

point out in small figures. Data was acquired by linked PDA and MS.

beclomethasone dipropionate, clobetasol propionate, cortison acetate,
dexamethasone, fluocinonide, hydrocortisone, methylprednisolone,
prednisolone, prednisone, triamcinolone acetonide), 10 estrogens
(estradiol, estradiol benzoate, estriol, estrone, ethinyl estradiol, ethis-
terone, flibanserin, norethisterone acetate, norgestrel, progesterone),
and 17 antibiotics (ampicillin, clindamycin, clindamycin phosphate,
cephalexin, cephradine, cefazolin, ceftriaxone, ciprofloxacin, chloram-
phenicol, doxycycline, erythromycin, lincomycin, minocyclin, rifampin,
tetracycline, gentamicin, neomycin). Along with onabotulinum toxin A,
there were total 41 drug substances screened. However, none of them
was detected. The sample was introduced into LC coupled with high
resolution mass spectrometer and photodiode array detector. Two new
corticosteroids were found and reference compounds were synthesized
for confirmation. The structure elucidation and the mass spectra of the
new corticosteroids were reported in this paper.

2. Materials and methods

Imported food product in injection bottle was confiscated by cus-
toms. Sample was provided with incomplete packaging. The bottle was
not labeled, and came with a food product brochure. Liquid 0.5 mL was
taken by a syringe from the injection bottle, diluted with methanol to 5
mL before analysis. Ethylmagnesium bromide solution (3.0 M in diethyl
ether), betamethasone, dexamethasone, and butyryl chloride were form
Sigma-Aldrich (St. Louis, Mo, USA).

2.1. Separation and detection

LC system (UltiMate 3000, Thermo Fisher Scientific Inc. Waltham,
MA, USA), an Poroshell 120 C18 column (2.1 x 100 mm, 1.7 um particle
size, Agilent Inc, Santa Clara, CA, USA), and the eluent consisted of 5
mM ammonia acetate water solution (A) and acetonitrile with 5 mM
ammonia acetate (B) was utilized. The linear gradient elution for sample
was programed as: 0-2 min, 2% B; 2-14 min, 2-100% B; 14-19 min,

100% B; 19-20 min, 100-2% B; 20-25 min, 2% B. The flow rate was set
at 500 pL/min. For synthesized reference compounds and sample
reconfirmation, the linear gradient elution was programed as: 0-2 min,
40% B; 2-14 min, 40-100% B; 14-19 min, 100% B; 19-20 min,
100-40% B; 20-25 min, 40% B. Mass spectrometer was a Q Exactive
Plus Hybrid Quadruple-Orbitrap Mass Spectrometer (Thermo Fisher
Scientific Inc.). The heater and capillary temperature was set to 250 °C
and 240 °C, respectively. The capillary of the electrospray ionization
(ESI) interface was set to 3.8 kV. Sheath gas and auxiliary gas were set to
50 and 5 units, respectively. Scan range was m/z 100~1000 with res-
olution 140 k (defined at m/z = 200 and was set at full width at half
maximum). C-trap allowed 1 x 10° charges, and the maximum injection
time was set 100 ms. Procurer ions with window 1 amu were fragmented
by high energy collision dissociation (HCD, set 10 eV) to obtain MS/MS
spectra. Accurate molecular weight, fragments, and isotopic abundance
were used for compound prediction. The system contained a photodiode
array detector (PDA, DAD-3000RS, Thermo Fisher Scientific Inc.) be-
tween LC column and Q-Orbitrap MS, monitored at 200 nm to 400 nm.

Table 1
The possible elemental composition of unknown corticosteroid m/z 533 and 603
(M + H"), delta mmu was limited in 1.0.

2

No Formula of m/z 533 RDB' Delta mmu
1 C30 H41 ON, F3 P 10.5 0.2785

2 C30 Hap O, F 9.5 ~0.3183

3 C30H4gONPS, 8.0 —0.3545

4 C3o Hay NF Py 9.0 0.6003

5 Cso Hao Oz N5 P 14.0 —0.8235
No Formula of m/z 603 RDB' Delta mmu”
1 C34Hs4 O2 NP S, 9.0 0.0807

2 Cs4 Hyg Og F 10.5 0.1170

3 C34 H4g O3 N5 P 15.0 —0.3883

4 C34 H47 O2 Ny F3 P 11.5 0.7137

! RDB, ring double bond equivalents.
2 mmu, minimass unit.
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Fig. 2. Fragments of unknown m/z 533 (A), unknown m/z 603 (B), dexamethasone (C), and betamethasone dipropionate (D).
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Ri=H or butyryl
R>=H or butyryl
R3=H or butyryl

Fig. 3. Reaction scheme for the synthesis of dexa/beta-methasone mono/di/tri-butyrate.

2.2. Synthesis of reference compounds, dexamethasone dibutyrate,
dexamethasone tributyrate, betamethasone dibutyrate, and betamethasone
tributyrate

The synthesis of dexamethasone derivatives and betamethasone de-
rivatives were based on the esterification reaction through Grignard
reaction started from dexamethasone and betamethasone, respectively,
with butyryl chloride [3]. The modified process was described as below.
A three-neck round bottom flask, drying tube (filled with CaCly),
condenser, and stoppers were pre dried in a 200 °C oven for at least 2 h
and cooled. Apparatus were assembled for Grignard reaction. Place 0.4 g
betamethasone (1 mmol) and 50 mL tetrahydrofuran in the three-neck
round bottom flask with gentle nitrogen purge and stirring. Ethyl
magnesium bromide 1.1 mL (3.3 mmol) was added through a syringe in
10 min. The solution was stirred for a day in room temperature. Butyryl
chloride 0.48 mL (4.5 mmol) was diluted with diethyl ether (1:1, v/v,
keep from air moisture) and added through a syringe into the system in
30 min. The reaction mixture was refluxed for 5 h, and then water 50 mL
was added. The organic layer was separated by a separating funnel. The
residual water layer was extracted with diethyl ether. The combined
organic layers was washed with saturated sodium hydrogen carbonate
solution, and then washed with water several times until neutral. The
solution was dried over anhydrous sodium sulfate, and evaporated to
obtain betamethasone derivatives. The synthesis of dexamethasone de-
rivatives was by the similar processes to betamethasone derivatives,
starting from dexamethasone instead.

3. Results and discussion
3.1. Molecular formula prediction of unknowns

The diluted sample was injected into LC coupled with PDA and
HRMS detectors, chromatograms were in Fig. 1. The obtained PDA
chromatogram contained only a few peaks, indicating the sample
composition was relatively simple. Therefore, the sample might not be a
natural food product as it claimed, and more like to be an artificial
formulation. The absorption spectra of every peak were checked, two
peaks at retention time (RT) 12.98 and 14.13 were pointed out due to
their similar spectra (Fig. 1A) to corticosteroids which had a charac-
teristic value of maximum absorbance at near 230 nm. Prior to this
study, the sample was sent to a commercial testing laboratory for 41
drugs screening including 13 corticosteroids, but none of them was
detected. In other words, there was no target matched the detection list.
The detailed HRMS spectra of the two suspicious unknown corticoste-
roids were obtained from the MS chromatogram (Fig. 1B) on the same
retention time to PDA chromatogram. The total tubing volume was
about 15 pL between the PDA and HRMS detectors in LC system which

was estimated to contribute 0.03 min delay time between PDA and MS
peaks detection. Normally the peaks in chromatograms of PDA and MS
were not all matched because signal was strongly influenced by com-
pound structure, functional group, and ionization efficiency. In Fig. 1 B,
two peaks with similar RT to PDA detection can be found. The MS
spectra of these two suspicious peaks were shown in Fig. 1B. Two cor-
ticosteroids with accurate molecular weight (M + H™) m/z 533.29059
and m/z 603.33289 were tentatively detected.

The abundance of M + 1 isotope for compound m/z 533 was 31.5%
to its monoisotope which was set to 100% (Fig. 1B). The numbers of
carbon in the compound can be calculated by the formula: possibility of
13¢ — ¢ x 0.011 x 0.989™V — 31.5/131.5, where 0.011 and 0.989
was the natural abundance of '3C and 2C, respectively. The 31.5
divided by 131.5 was the experimental value of '3C portion to total
carbon [4]. Apparently, n equal to 30, the unknown compound of m/z
533 contained 30 carbons. The relative abundance of M + 2 was low,
indicated there was no halogen (Cl or Br) except fluorine (natural
abundance of '°F: 100%; 35C1:76%, 37Cl:24%; 7Br:51%, 81Br:499%). The
same method was applied into the other compound of m/z 603. The
possible element compositions of unknowns m/z 533 and 603 were
calculated by Xcalibur softwave (Thermo Fisher Scientific Inc.) using
parameters of accurate mass 533.29059 and 603.33289 (M + H, delta
mmu = 1), carbon = 30 and 34, respectively. Principal elements of
organic compound such as C, N, O, H, F, S, P, and Na were in used. The
possible element compositions were conjectured as Table 1. The pro-
curer ions of m/z 533 and 603 were selected (1 unit isolation window)
and fragmented at HCD = 10 eV by mass spectrometer, the spectra of
fragment ions were in Fig. 2A and B. Three characteristic ions m/z 319,
337, and 355 [12] grabbed great attention of us because they were
similar to methasone core steroid. The spectrum of methasone (Fig. 2C)
was compared to the sample, and showed various similarities. The loss
of fragment HF in Fig. 2A (533.2926-513.28558 = 20.0068, matched
theoretical value of HF = 1.0078 + 18.9984 = 20.0062) indicated that
the unknown corticosteroid contained fluorine in its molecule which
similar to the spectrum of standard compound, dexamethasone
(Fig. 2C). Dexamethasone was an artificial corticosteroid, the man-made
fluorine in the molecule made the compound more stable than its nat-
ural counterpart which had a hydrogen instead of fluorine on its mole-
cule. As the results, the unknown corticosteroids in the sample were
artificial synthesized, and the sample product was not a real food as it
claimed. It was necessary to identify the two unknown corticosteroids.

European pharmacopoeia and US pharmacopoeia recorded several
methasone relative drugs and their structure similar impurities. None of
them was reported as mass equal to 532 or 602 amu. The biggest
methasone derivative available in commercial was betamethasone
butyrate propionate with molecular mass of 518.6 g/mol. Due to the
availability of methasone derivative compound in our laboratory,
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Fig. 5. Rotational transformations of derived ketol side chain existing four preferred conformations.

Table 2

MS spectra of dexa/beta-methasone dibutyrate and unknown m/z 533 in sample.

No Name Spectra, Y = relative abundance and X = m/z
1 Dexamethasone dibutyrate (peak 10) 100 425.23297
80
604
407 337.18015 513.28589
5 E 279.17471 355.19083
20
1 185.09663 | L, | | 445.24002 \
[ bt Ly b
200 300 400 500
Betamethasone dibutyrate (peak 25) 100 425.23312
804
60—
409 337.18033 513.28589
3 e 279.17490 355.19095
1| 185.09660 L { ‘ | |445.23892 ’
O B B B B B B B B B B
200 300 400 500
Unknown m/z 533 (peak 30) 100 42523294
804
604
405 337.18018 513.28564
E 279.17477 355.19083
20
418500648 L] | |445.23865 ’
[ L B B LA S
200 300 400 500

miz

commercial betamethasone dipropionate standard compound was pre-
pared and injected into mass spectrometer to obtain fragments (Fig. 2D).
In Fig. 2D, two loss of m/z 74.0371 and 74.0373 indicated two side
chains of propionate (theoretical value = 74.0326). The corticosteroid
core contributed to the fragments of m/z 319, 337, and 355. The pro-
posed molecular structures of fragments were generated from Mass
Frontier software (Thermo-fisher Scientific Inc.) Fig. 2D bore some
similarity to Fig. 2A, such as m/z 185, 263, 279, 301, 319, 337, and 355,
revealed the unknown compound (m/z 533) and betamethasone dipro-
pionate were structure similar compounds. In Fig. 2A, two identical side
chains were proposed as butyrate because two loss of m/z 88.0528 were
observed (theoretical value = 88.0519). Therefore, the unknown m/z
533 was suggested to be methasone dibutyrate. In Fig. 2B, very similar
loss of side chains of m/z 88.0531, 88.0527, and 88.0493 were observed,
therefore, the unknown m/z 603 was suggested to be methasone tribu-
tyrate. Methasone derivatives were glucocorticoids included epimers,
dexamethasone (a form) and betamethasone ( form). The structural
difference between them was only the orientation of methyl group on

carbon at position 16. Therefore, betamethasone and dexamethasone
had very similar mass spectra [1]. We tried to do a literature search
including ChemSpider and ChemicalBook by using the key words of
beta/dexa-methasone dibutyrate and beta/dexa-methasone tributyrate.
Unfortunately, none of the information was found. The methasone
dibutyrate and tributyrate is first time reported in this work to the best of
my knowledge.

3.2. Synthesis of reference compounds, dexa/beta-methasone derivatives

The purification of unknown corticosteroids from sample and then
run NMR might be needed in order to confirm their structures. However,
considering the accessibility and convenient, it might be easier to syn-
thesize the reference compounds, dexamethasone di- and tri-butyrate,
betamethasone di- and tri-butyrate, due to these compounds bore the
same side chains. The synthesis process was referenced to an esterifi-
cation reaction of steroid ester [3]. Dexa- and beta-methasone was used
separately as starting materials. The corticosteroid alcohols were first
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Table 3
MS spectra of dexa/beta-methasone tributyrate and unknown m/z 603 in sample.
No Name Spectra
1 Dexamethasone tributyrate (peak 13) 100 319.16965  407.22235
807
60
E 301.15912 495.27469
9 40 337.18018
20 425.23257
0118509641 279‘17‘3‘84\ L L1 | 515.28552
I N N R B B R B B
200 300 400 500
Betamethasone tributyrate (peak 27) 407.22253
1009 319.17001
80
60
e 301.15936 | 337 18076 495.27563
3 207
OE 184.69746 279'1‘7‘?‘7 | |, | 42523431 | 527.00916
S PR B e e e B BN
200 300 400 500
k k 31
Unknown m/z 603 (peak 31) 1004 31916071  407:22282
80
60
405 30115909 | 337 15015 495.27493
20 27947477 42523282
O: 185.09656 L) b Wy ‘ h 51528143
e S e B L e e L
200 300 400 500
m/z
Table 4
Average relative intensities and % standard deviations (n = 3) of the diagnostic ions of dexa/beta-methasone dibutyrate and unknown m/z 533 in sample.
Compound 533 425 355 337 319 407 (319 + 337)/355 319/355 319/407
Dexamethasone dibutyrate 26.8 100.0 24.7 37.7 34.4 11.3 2.921 1.394 3.340
+3% +0% +3% +6% +11%
Betamethasone dibutyrate 28.1 100.0 24.1 36.4 323 14.5 2.853 1.340 2.520
+2% +3% +2% +6% +0%
Unknown m/z 533 22.8 100.0 27.0 39.4 36.7 15.2 2.813 1.357 2.594
+4% +1% +1% +2% +4%
instead of three for dexamethasone monobutyrate. The same phenom-
Table 5

Average relative intensities and % standard deviations (n = 3) of the diagnostic
ions of dexa/beta-methasone tributyrate and unknown m/z 603 in sample.

Compound 603 425 407 319 337 301
Dexamethasone tributyrate 100.0 43.7 107.6 97.8 29.6 40.1
+1% +4% +0% +3% +7%

Betamethasone tributyrate 100.0 45.1 100.7 89.2 29.1 40.2
+5% +5% +3% +3% +8%

Unknown 100.0  43.0 100.8  90.1 28.9 39.9
m/z 603 +5% +0% +2% +6% +1%

reacted with halogenomagnesium (Grignard reagent) to form steroid
halogenomagnesium alkoxides, and then reacted with acid chlorides
(butyryl chloride) to form the representative types of esters. This was a
straightforward synthesis and the butyryl group was desired to be added
at the 11, 17, and/or 21 positions. The reaction scheme was shown in
Fig. 3. For methasone monobutyrate by using dexamethasone as an
example, three products were expected as dexamethasone-11-butyrate,
dexamethasone-17-butyrate, and dexamethasone-21-butyrate. For
dexamethasone dibutyrate, three products were expected as
dexamethasone-11, 17-dibutyrate, dexamethasone-11, 21-dibutyrate,
and dexamethasone-17, 21-dibutyrate. For dexamethasone tributyrate,
single product as dexamethasone-11, 17, 21-tributyrate was expected.
Fig. 4A gave the chromatogram of synthesized dexamethasone de-
rivatives. Apparently, the synthesis result was beyond our expectation.
The peaks 1-4 were dexamethasone monobutyrate (SIM 463.2491, mass
tolerance at 10 ppm). There were at least four relatively visible peaks

ena were shown on the peak 5-10 which were dexamethasone dibuty-
rate (SIM 533.2909), and on the peak 11-15 which were dexamethasone
tributyrate (SIM 603.3328). This might be due to the rotation of the 20-
carbonyl derived side chain. Fig. 5 gave the possible rotational confor-
mations. The results were similar to Rakhit’s finding that the derived
ketol side chain to the 20-carbonyl group of progesterone cannot rotate
completely freely around the C;7-Cy single bond and that there existed
four preferred conformations [10]. A similar phenomenon was also
explained by cholestane 17-side chain that showed four principal con-
formations occurring in the ratio of 69:8:8:11 [13]. The products of
synthesized betamethasone derivatives showed similar behavior, multi
rotational isomers were observed in Fig. 4B. The esterification process
through Grignard reaction applied in this study for synthesis of meth-
asone derivatives was not a stereospecific reaction. This process led
different stereoisomeric products, and the ratio of rational isomers was
not controllable. The synthesis resulted similar product patterns but in
different ratio in every batches. Besides, the isomers or called rotamers
were subjected to small rotational transformations [10]. We observed
that the predominant conformations transformed after storage at 4°C for
7 days in the same synthesis batch by comparing the stored compounds
(Fig. 4C) with freshly synthesized compounds (Fig. 4A). Although the
synthesis resulted multi-isomers which were not pure reference com-
pounds, the individual compounds expressed different patterns of frag-
ment spectra (see supplementary data for each spectrum of peak 1 to
31). Fig. 4D was sample chromatogram processed at SIM 533.2909 and
603.3328. The peak 30 at the retention time (RT) 10.74 min indicated
unknown corticosteroids m/z 533. The LC condition in Fig. 4 was
slightly different than Fig. 1 due to a slower gradient and higher initial
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solvent content were applied in order to well separate the synthesized
products, isomers and rotamers. In Fig. 4A, peak 10 matched the RT of
unknown m/z 533 peak (compared to Fig. 4D) which were dexameth-
asone dibutyrate. In the other hand, in Fig. 4B, peak 25 also matched the
RT of unknown peak (compared to Fig. 4D) which were betamethasone
dibutyrate. The mass spectra of peak 30 in Fig. 4D, peak 10 in Fig. 4A,
peak 25 in Fig. 4B were listed in Table 2. Apparently, the mass spectra in
the sample matched our synthesized reference compounds, but we were
not able to differentiate either dexa- or beta-methasone dibutyrate. For
unknown m/z 603 in sample, we observed a single peak at RT 13.40 min
in Fig. 4D. However, we also observed a match RT in Fig. 4A (peak 13,
RT = 13.42) and Fig. 4B (peak 27, RT = 13.41) which indicated the
tentative identification of dexamethasone tributyrate or betamethasone
tributyrate. Their mass spectra of individual compounds were listed in
Table 3. Apparently, the unknown m/z 603 matched both dexa- and
beta-methasone tributyrate. Further investigation was needed to
differentiate the real form, alpha- or beta-methasone in the sample.

3.3. Differentiation of dexamethasone and betamethasone derivatives

Betamethasone and dexamethasone were isomers differing only in
the orientation of the methyl group on the C16 position. The discerning
method for identifying these epimers was not found in the literature.
However, some rough approaches had been successfully applied.
Wasch [12] successfully differentiated dexamethasone and betame-
thasone by plotting the product ion 355 against the sum of 337 and 319
of a mixture of 0, 20, 40 to 100% of each combination of the o and f
epimers. Detection was carried out by LC/MS positive ion mode with
25% collision energy. Arthur [1] studied epimers of betamethasone,
dexamethasone, and various their esterification products by ESI-MS.
The fragment ions (collision energy = 25 eV) at m/z 279 and 277
showed significantly different abundances in the two epimers as well as
in their eaters. Other ions such as m/z 237, 161, and 121 were proposed
to be the characteristic ions for betamethasone or the dexamethasone
series. Deventer [2] identified the mixture of betamethasone and
dexamethasone by the relative intensities of the diagnostic ions m/z
307, 325, and 345. Mass spectral data was detected in ESI negative
mode with precursor ion 451 (M + acetate)” and collision energy
21.5% of maximum. Comparing the MS spectra of dexa- and beta-
methasone dibutyrate in our study, Table 2 showed almost identical
spectra. Their diagnostic ions with relative intensities were summa-
rized in Table 4. The discrimination between dexa and beta forms
through the relative intensities of diagnostic ions was insufficient.
However, sum of 319 and 337 then divided by 355 resulting in a dif-
ference in ratio [12]. In addition, the ratio of 319/407 showed sig-
nificant difference between dexa and beta forms. Therefore, the
unknown m/z 533 was more close to betamethasone dibutyrate. The
relative intensities of diagnostic ions for synthesized dexa- and beta-
methasone tributyrate were summarized at Table 5. The fragments of
m/z 319 and 407 showed different ion ratio between dexa and beta
forms and could be used as a marker for discrimination. Therefore, the
unknown m/z 603 was identified as betamethasone tributyrate.

4. Conclusion

Counterfeit drugs or drug analogues have been encountered in many
countries in various products. Two new artificial synthesized cortico-
steroids called betamethasone dibutyrate and betamethasone tribu-
tyrate are identified in a food product. The safety and the drug effect of
these two corticosteroid derivatives are unknown. Screening of new
drug analogues or any new synthesized compound in a product is almost

Steroids 165 (2021) 108739

impossible by the contemporary triple quadruple mass spectrometry
based methods which are popular for multiresidue analysis of pesticide
and veterinary drug screening, because they are limited to preselected
transitions. In this study the unknown compounds are initially doubted
by conventional photodiode array spectra, and then high resolution
mass spectrometry is applied for analysis. The MS fragments spectra of
unknowns are compared to various reference compounds to elucidate
the suspicious corticosteroids. The proposed candidates are also syn-
thesized for confirmation. The alpha (dexa) and beta forms of cortico-
steroid could express different actions on its target [11]. The new found
methasone derivatives are differentiated by discriminating their ion
ratio of fragments. As the results, betamethasone dibutyrate and beta-
methasone tributyrate are confirmed and the mass spectra of fragments
are reported for reference.
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