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INTRODUCTION

Phytoestrogens comprise a class polyphenolic compounds that naturally occur
in plants such as soya, fruits, and vegetables. The principal phytoestrogens are
classified into isoflavonoids, flavonoids, stilbenes and lignans. As it is implied
by their name, they bind to estrogen receptors, displaying endocrine agonist
and antagonist activities. In addition, their presence is also related with a
reduced risk of developing cardiovascular diseases, various forms of cancers,
obesity, menopausal symptoms, etc. Study herein refers to the construction of
a database containing the LC/MS and MS/MS spectra for 74 phytoestrogens
belonging to various classes. The database efficiency is revealed in the
context of screening and characterizing the phytoestrogens contained in
samples from different fish feeds and their plant-based raw materials.
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Liquid Chromatography Conditions

Injection Vol. 10 ulL, Tray Temp. 20°C,
Column Temp. 30°C, Column Fortis
Technologies Ltd.,, C18 (150x2.1mm,
3um), Flow Rate 300 pL/min Sol A
Acetonitrile, Sol B Water 0.1% formic
acid, Gradient Program: t(min): A%, B% :
0:10,90 —»>2:10,90 —» 16.7 : 100, 0 —>
18.7 : 100,00 —» 18.8: 10,90 — 22 : 10, 90

Mass Conditions

Collision Energy 15 V, Collision Gas Press.
1.5 mTorr, Capillary Temp. 300°C, Sheath
Gas Press. 35Arb, Auxiliary Gas Press.
10Arb, Spray Voltage 3,500 V, Data Type
Centroid
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CONCLUSION

* A new mass spectral library that include names, molecular formulae, and
the respective MS/MS spectra of 74 phytoestrogens was constructed.

* An HPLC chromatographic method was optimized to allow their
determination at low concentrations.
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METHOD

Each individual analyte solution was infused directly into the ion source of the
mass spectrometer and their respective fragmentation spectra were collected
in both ionization modes. Most of phytoestrogens were well detected in
negative ionization mode. Collision energies were varied from 0 to 45 eV for
each precursor. Breakdown curves were illustrated using 3 average collision
energies (0-15 eV, 15-30 eV and 30-45eV) for each analyte. Then, the 74
phytoestrogens were divided into 7 groups and detected according to the
liguid chromatographic with tandem mass spectrometry (LC-MS/MS)
conditions and the reverse phase analysis time was determined. The method
was evaluated using four representative samples from two categories: (i)
cereals (ii) fish feeds. The analyses of their extracts was performed utilizing
the same ion source parameters and full scan acquisition in mass range from
20 to 800 amu. The method’s capability to detect and identify the presence of
each analyte was evaluated using samples fortified at two different
concentration levels (high and low).

i__'|Ei|e Search View Tools Options Window Help

b SLAEBEE" « %

@|%»|& | EZ| |1. Enterolactone#1-27 RT: 0.01-0.55 # v| E .|| & |G

-

# | Src. | Name » 00 106 %E‘éemﬁliﬁo
omula: C1g 4
] T e | . MW: 302 Exact Mass: 30215181 D 455 DB: phytoestrogens
3 1 Comment: T: - ¢ ESI Full ms2 302.191 [10.000-450.000]
3 ph Erterolactone H“”H“\T" 10 largest peaks:
4 ph Enterolactone H H 106 959.001 107 856.00] 254 515.001 108 254.001 133 188.00
5 ph Enterodiol HalljJ!','.-I,HH 954 146 128.001 255 127.00]1 132 121.001 134 115001 242 101.00
& ph  Enterodiol 54 ol oy Synonyms: _
) H"HY 1.(2R.2R}-2 . 3bis[{Fhydroxyphenyl)methylbutane-1.4-diol
ph Erterodiol H H
3 ph  Enterodiol m r"fl?t-/IH Estimated non-polar retention index (n-alkane scals):
. . I o
9 ph  Apigenini H H 7 oo eryal (Diverse fuctional groupe):. 89(607%) 382951
10 ph Ap?gen?n# 5 79 57 . 1-{.4 194 211 | | |. 0 orfidence interval (Diverse functional groups): &%(50%) 382(35%) u
1 P Apigeninit 80 S0 120 150 180 210 240 270 300
12 ph Caffeic Acid . A )
12 ph Caffeic Acid lph;ftiﬁi?gﬁzmqﬂw J_ Flotof Search Spectrum b PlotText of §) List f
14 ph Caffeic Acid Ch Spec LUEres exl pec Lis
15 ph Caffeic Acid 106
16 ph Caffeic Acid# 1004
17 ph Catechin
18 ph Catechin G
19 ph Catechin N 133 ir S o
20 ph  Catechin 65 7984 B 0 ||,, TSl Jdn 188 174 182 1a4 201209 222 233 S0 259 Y7 om 302
21 ph Catechindt 190 I
X2 ph Catechin#
2 ph  Catechin 5H
24 ph Chlorogenic Acid#
25 ph Chlorogenic Acidd 1004 248
26 ph Chrologenic Acid# T T T T T T T T T T T T T T T T T T T T T T T T
77 oh Diosmetin 60 70 80 S0 100 110 120 130 140 150 160 170 180 150 200 210 220 230 240 250 260 270 280 250 300 310
T ™ Enterodiol | Ditterence MF=h RMF=11 hd Erterolactone
Spec List Difference f,_Hesd to Tail }, Side by Side }_ Subtraction f 999 999R 78.5P

MName: Enterolactone

r:h'_.'toestmgens; 453 total spectra
omula: C1gH1804

238

T

1004

298 533.001 259 113.00] 254

# |Lb. | Match | R.. | Prob. (%) | Name IIW: 298 Exact Mass; 298.120508 |D#: 457 DE: phytoestrogens
oh = o o %rl.;meer;tt. Téélfs-ESI Full ms2 238,150 [10.000-450.000]
U 1Srgest peas.
ph 957 957 17.3 Enterolactone 15.0

0] 190 2001 11 0.00
12 0001 13 0001 14 0001 15 000
Symonyms:

1.{3R 4R})-3.4-bis(Ihydroybenzyldibydrofuran-2(3H)}-one

1

2

3 ph 919 919 414 Erterolactone 16 0.00
4  ph 477 47T 0.04 Erterolactone
5 )
6
8

ph 17 17 0.00 Sissotrin

ph 143 143 0.00 Sissotrin 54 Estimated non-polar retertion index In-alkane scale):
7 ph 99 100 0.00 Diosmind Value: 2734 u
ph aa a5 0.00 Diosmind Corfidence interval (Diverse functional groups): 83{50%) 382(35%) iu
5 oph 52 52 0.00 Secoisolariciresinol
10 ph 43 43 0.00 Matairesinal
11 ph 15 15 0.00 Matairesinol
12 ph 13 315 0.00 Diozmin
13 ph 27 258 0.00 Diosmin 190 R4 .
4 en g a5 000 Desmn A T AR RS TR T

Pl m 3
InLib = 1867, Hit List PlotText of Hit £_Flot of Hit f

[phytoestrogens) Enterolactone

SOYBEAN MEAL WHEAT MEAL FISHFEED 1 FISHFEED 2
detected detected detected
23% 25% 24%
deterr?ined determined determined determined
65% 65% 63% 58%

WHEAT MEAL FISHFEED 1

FISHFEED 2

detected

e, o0, L determined
< 0 72%

Detection (<70%) and determination (>70%) of phytoestrogens in fortified samples at
concentration 2ppm and 10ppm.
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