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Masked mycotoxins (Modified mycotoxins)

(OH {’ Eﬁ c

glucosylation

h
hydrolysis

o' H:C
|
OH

DON-3-glucoside (MW 458)

UDP-glucosyltransferase N4 IZBI 535 (=FEL#E) ELVSHREHY,

AFECLYELELENEELNELELTNS (ZLOBZEBEINELLSD) 6. K% (Free
mycotoxin AN F L) T TEEND, KA RICKYTDIEZEZHERT S,

S ZTOHEEERCEMICESTIE, A EFBURVFHED I FITEEBNDH D,

20104E JECFA (& DON-3-glucoside ZDON & ADON®MD %' JL—F PM-TDI (provisional
maximal tolerable daily-intake) [CEIFE T A LZERBED AR EZEAIZREST-,

ELISAD 3 Z RGP E MmN TERHE@AREIZH1THDON DIFFEIC 5L TLAAREELH S,
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&> T Masked (modified) mycotoxin BEE NS

OH O CH, OH O CH, OH O CH,

O 0 phase | O
HO | “ HO | * Ho |
OH O OH
pZOL

aZOL ZON
aZOL-4-Glc \ BZOL-4-Glg
/ J' \ H | ‘/ l \
‘MalG|
oZOL-MalGle pedL el
BZOL-HexPent
oZ0L-HexPent ZON-4-Glc ZON-4-Sulf |
oZOL-DiGlc pepllels
phase I BZOL-TriGle
{lafe)
ZOMN-MalGle ZON-DiGIe
ZOMN-HexPeant

Fig. Proposed biotransformation pathway of zearalenone in Arabidopsis thaliana,
covering both phase | and Il metabolism.

phase |: conversion, transformation
phase Il: conjugation (= masking) Berthiller F et al., Food Addit. Contam. 23(11), 1194—1200 (2006)
phase lll: compartmentation oL 4



Fusariuml@ W EEE T HEFLENVE (EELL0)

BATAN)ATEY

T-2kFS 2 (T-2)

HT-2kF3 2 (HT-2)

ERNTOELEEDHEENSL
2A4TBRN)aTE>

[o} HO\\\‘“: HzCTsi - \H o Ho\\\‘\.u Hz(:E: - \OH ot |
OH (I>H
F43F>=/3\L/—)L(DON) =/\L/—JL(NIV) €75L/2(ZEN)
DONYEE#{E: 1.1 mg/kg ZENEHE{E : 1 mg/ke
(IME) (REBEIZHEENSEH)

DON/NIVE 2E R D 1-8 D15 &t
(H205E128 ; B/KE)

2001 FEJECFAD YR VFE TT-2 b2 F =& HT-2 20 (BMFE-ITEE)
DOPMTDI (TEXAME—BEINE) (X 0.06 ug/keg AE/H
20114EEFSATHR TDI (lHMAE—BHEEE) 100 ng/kg AE/H MNERE

2010 EBEREERZERICKANIVO M TIXTDI 0.4 pg/kg AE/H

(DONIZTDI 1 pg/kg AE/H)

Q. DON, ZENLISA D HE EIZ4 masked mycotoxins (%

FEIADTEHGELM?
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U4 IZDULVT: ZZTIE. phase-2 TEfich f=HE &% masked mycotoxins &9 %,

%: BERFEShT- modified mycotoxins (BT 2FEEB ML E&H

1st level 2nd level
Free mycotoxins

Matrix-associated Complexes, physically
mycotoxins dissolved or trapped

Covalently bound

Modified mycotoxins  Biologically modified

Chemically modified

*ILSI: International Life Science Institute

3rd level 4th level Example
DON, Aflatoxin B,
3-acetyl-DON, 15-acetyl-
DON

Hidden fumonisins

Fumonisines bound to
starch, OTA- and
DON-oligosaccharides

Functionalised (phase

1-metabolites) Aflatoxin B;-epoxide

Conjugated by plants
(= masked according to DON-3-glucoside
ILSI*, 2011)

Conjugated (phase
2 —metabolites)
2

Conjugated by animals DON-3/8/15-glucuronide,

HT2-3/4-glucuronide
Conjugated by fungi ZEN-14-sulfate
Differently modified Deepoxy-DON (=DOM-1)

norDON A-C, N-carboxy-

Thermally formed methyl-FB,, 14-(R)-OTA

DON-sulfonate, norDON A-C

Non-thermally formed (under alkaline conditions)

Rychlik M et al., Mycotoxin Res. 30(4), 197-205 (2014) /%
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1H HEI#\;F“/HS ''H
OH: CH, H (H’%Wﬂ%) 0!—!(;“4%:-;)?’3 H
7_-“7_|'-‘-\’—/_/§|//—)lz Rt TR+ 1L DON
(DON) ., _(DOM-1)
EﬁﬁﬁZ?’i@?ﬁéﬁ%@%ﬁ’*’_ﬂﬁ%ﬁ<ﬁ%€l§ﬁv{>ﬁ]
v i
DON%' LY OB pom-14 /Lo 00 B
REE RER
4 4 4 v
EH-fR

DONDELGERNICHTLEH - KHHOME

BREEEESL, NUEIEMETAFZ/NL/—ILET=/NL/—)L (2010) HE
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%’Iﬁli? 1D(#RHL: DON, NIVD 4 & AR

HiC A AN
1EEORE © P RO /[ ~ P
™~ \d/ = = =P \ o — \Hé\J ......... OH

s,
OH

k)3T (TDN) AYR)aTHA—IL A4YK)ak)A—)L
J7RILIILED ')/ﬁa (FPP)
2[E B OIR1E |
* OH OA OA OAc
0—37-&?»1!:3 c 157kﬁ£ﬂ; c 157FI)LiE
\ — — —l
GELR I,
EHIER) I
N I = ;E_ . ¢
’r(il:JJ:l:vl‘-j;e)i%é)l/ AVRI)3TILILATD) HOR%4k)2 (CAL)
I (CCETIFEA4FA
¥ < k)aTEy L)
HaC R _ C-47KE1E C-47EFILiE
| > 3,115-d|AD§)N = 3.15-diIANIV = 3 4 15-triANIV
(3-ADONZ!) (15-ADON%Y) .
3-ADON 15-ADON 4,15-dIANIV
vekoxiharor)y 5
(DHC) \ hiteadial / 4-ANIV
DON R R
(DONJE & F1) NIV (NIVEE&LERY)

Fusarium BHEIZBELEETHANESICEEMASNDIDH ?
—C-3fiiMmasking (7 tF/L{t) THEHZHIE (EHR) LTLSDTIE 8



FR27410A228 FIEINUVE-BREFEMRAES Pierron A et al., Arch. Toxicol. (published on line:

8 4n g — & n 5 388 24 September 2015) 1-10
Pa#BikI=xi 9 SDON, DIGRLENDFE DOI 10.1007/500204-015-1592-8

I Control I D3G 10 uM

D3G B (IR HEER
RTEERLNT (T
hA—)LERIFRE)

) IL1beta . IL1alpha . L8 E%PCR(:JL%%'E
5 28 o RR% 36 4 XX 3'6 XRR® i
i 1] i FHRT—H—mRNA
i1s £ i
] i NHFELDONLYE
] 14 £ ~
4 . e fo W owln ) mm _mim BASMZELY (3 bk
Control DON D3G Control DON D3G Control DON D3G
AO—)LERIFRE
IL17A 1L22 TNFalpha ) t H $E J; )
:z: KRR gm " AR is KRR
1o i 4 L
£ L 3
§10< 24; ;z
fol e . omm ek i omm . D3G [£DON& Y
Control DON 036 . Contral DON D36 a Control DON D36 % 'I‘{_'E 75%‘ 1‘& LY

Fig. Effects of DON and D3G on intestinal explants

Morphology (upper panels) and inflammation (lower panels) Upper panels Jejunal explants were exposed for 4 h to
diluent (3a), 10 uM DON (3b) or 10 uM D3G (3c) and stained with hematoxylin and eosin. Arrowheads indicate necrosis
of apical enterocytes and cellular debris. Bar 100 um (3a and 3c), 50 um (3b). Lower panels Jejunal explants were
exposed for 4 h to diluent or 10 uM toxins, and relative expression of mMRNA encoding for pro-inflammatory cytokines
was measured by RT-gPCR. Data are normalized to diluent and expressed, in arbitrary unit, as mean &= SEM of explants
from 6 animals, **p < 0.01; ***p < 0.001 g



ER27F108228 F£36@AUVE - BAESFEMFES

HERNIZET5EH

Masked Mycotoxins Are Efficiently Hydrolyzed by Human Colonic Microbiota

Releasing Their Aglycones Dall’Erta A et al., Chem. Res. Toxicol. 26 (3), 305-312 (2013)
Masied mrycotoxms _ %

e e Gestreimtastingl reiiam of R e

riTiok forms

ER., HIE®R(B). T ZHEBER&. ZELT-juice ZFRL. D3G, Z14G, Z14SHLE
ZNDE. SHIZHERNE RSUTATIADNDIER) (CXDER[FESHT T304 . 24554
MIBL . FREFRIIZLC-MS/MSH 4

D3G, Z14G, Z14SE4EL &4 (&, JH1E&R. T Z1EB®R) CTIXZEiEET,
IR FKEE245R% . D3G MD90%AHDON. Z14G/Z14S MDA0%MZENEL TR E ST,

Masked mycotoxins (D3G, Z14G, Z14S) [N EICKYUIIK D ESN, hEST TR T 5,

<BEME>
OSADRSUTA4T7hoERNEZERIRL. kS E4 TAOE (1-78, D3G—DONREEE)
: Gratz SW et al. Appl Environ Microbiol. 79, 1821-1825 (2013)
OKIZ#: 5 (D3G, DON): Nagl V et al. Toxicol. Lett. 229, 190-197 (2014)
OSvh ¥ 5 (D3G, DON): Nagl V et al. Toxicol. Lett. 213, 367-373 (2012)
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NFETHEENHESIN TLYS masked mycotoxins
(”Masked mycotoxins: A review” Mol. Nutr. Food Res. 57, 165-186 (2013)fth, SH8&)

ZEN: ZEN14G, ZEN14S, a-ZEL14G, B-ZEL14G, ZEN16G (2014),
ZEN-malonylglucosides, ZEN-dihexosides, ZEN-pentosylhexosides,
ZEL-malonylglucosides, ZEL-dihexosides, ZEL-pentosylhexosides,
ZEN-14glucuronide

DON: DON3G, DON3S, DON15S (2014),
DON-3diglucoside, DON-3triglucoside, DON-3tetraglucoside
DON-3glucuronide, DON-GSH conjugate
3ADON-7glucuronide/ 3ADON-15glucuronide/ 15ADON-3glucuronide (2012)
15ADONG

NIV: NIVG, 4ANIVG (=FUXG) (2011)

T2: T2G (2011), T2-diglucoside (2013)
HT2: HT2G (HT2-3G/HT2-4G) (2011), HT2-diglucoside (HT2-3diG/HT2-4diG) (2012)

MAS (monoacetoxyscirpenol): MASG (1985, 2013)
DAS (diacetoxyscirpenol) : DASG (2013)
NES (neosoraniol) : NESG (2013)

OTA : hydroxyl-OTA-4glucoside (1996)
Destruxin: Glucosyl-hydroxyl-destruxin B
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Masked mycotoxins R DE->H(TEER (AXRHER#E S 43, 369-374 (2015)S )

1983-854F FusariumBICRBEIE-rFrHEOTLO/NETEHEEZEICDONDEBEMN
SBICTHIIEZEZHE (=EMAERNTKE ?)
A—RALFEBEHZDF—FY TDONEEMNEM (=DONFEFENERTHE?)

1980-20004F & Y Hil
MEYOCHEYHEFIEEL, DEEEZRH (5 ) SE TV
R EEITE 9 51BFE Tglucoside 4 sulfate #H &)
19854 WEFYEOL Trusariurm Z3EE . MAS-a-glucoside ZHijf - 185 R E
19904 Gareis LKA TZEN14G->ZENZfERE. “masked mycotoxin” D4 % {E
20024 ZEN14GIZKAH/NEDBAFTLEDHE
20054 DON3GIZLA/NEDBRBEDIHE
20094 DON-oligoglucoside D& (EEEE
20114 NIVG, FUXGDHF R
2011-134F T2G, HT2G, di-glucosides, DASG, NESG DF R

(fumonisins MiFE)
HEEZARMUIE-EEYRABEMNRLI-R2ITT &, ELEIENET,
— hidden fumonisins, bound-fumonisins M F R [Z D% h > 1=,
(& EH. Rychlik M 512k dmasked mycotoxins D EZMN SIS NS),
— ZILAYE(IZEYNK 52 EEL . hydrolyzed fumonisins (HFBs) EL TR T3 2 A EMIRESNT-,
X IS D-COOHEMEI SN =7 FIEIEHFBIZEBL TH T TELHN
fumonisin EEHD-NH2EMEERESN -7 FICIEARFRTEATELGLY, 12
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ENTERNATIONAL WHIRS AL O

FOOD http:finformahealthcare.com/ijf
SCIENCES ISSN: (R63-7486 (printl, 1465-3478 (electronic)

MNUTRITION It ) Food S Butr, 2005, 6&1) 98-103 Informa

@ 2014 Informa UK Lid. DOE 10.3109/09637486.2014.9793 16 healthcare

bound-fumonisin (NDfrc-FB,)(X B :HIL &S T T
H41%nfEINT=

Hydrolysed fumonisin B; and N-(deoxy-D-fructos-1-yl)-fumonisin B;:
stability and catabolic fate under simulated human gastrointestinal
conditions

IN VITRO AND ANIMAL STUDIES

Martina Cirlini', Irene Hahn?, Elisabeth Varga®’, Margherita Dall'/Asta’, Claudia Falavigna', Luca Calani’,
Franz Berthiller’, Daniele Del Rio', and Chiara Dall'Asta’

'L59 Bipactives&Health, Interlaboratory Group, Department of Food Science, University of Parma, Parma, ltaly and “Department for
Agrobiotechnology (IFA-Tulln), Christian Doppler Laboratory for Mycotoxin Metabolism and Center for Analytical Chemistry, University of
Natural Resources and Life Sciences, Tulln, Austria

Abstract Keywords
Food processing may induce thermal degradation of fumonising in com via Maillard-type  Bioavailability, food processing, fumonisins,
reactions, or alkalime hydrolysis wvia loss of the two tricarballvlic acid moleties. In the former case, gut microflora, mycotoxins

N-(1-decxy-D-fructos-1-yl)-fumonisin B, (NDF) can be formed, while the latter derivative is
called hydrolysed fumonisin By [HFB,). The aim of this study was to deepen the knowledge
about the gastrointestinal stability of HFB; and NDF in humans. Due to the lack of standard, .
NDF_was chemically_synthesised and deaned up in_high purity to be used for further Received 27 June 2014

History

experiments. While NDF is already partially cdeaved (about 41%) during simulated dlgestlnn, it Revised 20 September 2014
remained rather stable towards human colon microflora, In contrast to this, HFB, is partially Acce.pted 7 ﬂthﬂ 2014
metabolised Dy the colon microflora 10 unknown compounds afier 24 h of fermentation, as | ublished online 28 November 2014
seen by a loss of about 22%. Concluding, the cleavage of NDF during digestion as well as the

likely metabolisation of HFB, emphasise the need for animal thals to ascertain their toxicity

i wive.

13
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ED SR IELBHHH

1)&&EIOTNT574—EE 7 H7iE (LC-MS)

= D iRRELC-MS (Orbitrap MS, TOFMS) : sZZLNEVE ST RE AT
BEEEXIEEICTADOTERENSLY,

MEBELC-MS(/MS): [RAIMIZHAEZRNAFTESLHILEMICED (BREHRESLY)

2) BB A E
MK EEIRE . HEKETHITT B (KD FERFZ1E Z -9 A masked {KAIZFH )
WU INK 7% (BRI, 7L A IR BRNIE, F)AHNIEFD.
MK ENRERITELAEEMSES, thDFEARNSTDAEENE LS REEITEFE,

3) k% (ELISAS)
BHEIMARHNIEENTHLIN . RERIGITEET D (T2GHRAIET2ICHES
HBA—D—ZE>THARDERENELDEEEH 5,

ERIEPIFTYLC-MS
FRIEEYDIERPAFESRNLEMEEYDORE (XS P REELC-MSHERAIN LA
BIEIIEHE B OMEMZE ., UDP-glucosyltransferase M ki ZFIZLYIER
BEICEMLTLC-MS/IMSTREERTZFITI2r—RAHEZTETL VS,



S|25|227£'51 Oﬁ 22H %36@7{)\U§. E %ﬁ%ﬁﬁﬁﬁﬁ%

Screening by high-resolution LC-Orbitrap MS

HCD (Higher energy

CoIIisionalcgi”ssociation)] C-Trap
\ HCD Collision Cell C-Trap
u|$| n_
o S e,
ﬁ‘—\;_: A
Orbitrap /TTG\‘ [ﬂ;l

(Instrument name: Exactive)

Orbitrap MS AN ﬂy
analyzer
= Resolution gg*;e;oslution lI;J‘Clj-qOrbitrap MS }f ;
100,000 @1 HZ =MRIx ppm AP| lon Source

(ex. MW 500=0.0025)

10,000 @10Hz > REAAFTEEMEAWTE

= Mass accuracy ~ BEEE () [CE SRR A A
<2 ppm (internal calib.) L
<5 ppm (external calib.) Conventional LC-MS/MS

= Mass range BEDRBAA (Q1/Q3)IH DV

50 - 4000 m/z Fa—=VTD-HDOEMIEEYDRENNDE



Why high resolution by Orbitrap ?
no limit for the flight distance

Electrodynamic

Squeezing -
i 1-_,'- A.A. Makarov, Anal. Chem., 72, ( 2 )
¥ | 1156-1162 (2000).
S A A Makarov, US Pat. 5,886,346, . o
(1999). Fast” Injection

et
- _}

16
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Principle of Orbitrap

lons movement (depending on m/z) induce electronic current.
From the induced current, frequencies are determined by Fourier
Transformation.

I Fourier Transformation I
e

Frequency = m/z value is determined

17
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Detection of NIV-glucoside by LC-Orbitrap MS

NIVGIic: Cy1H3004, =474.1743 HO OH

(A) H  H
CHs H
: O
ML 1.14EB - - /
100 miz= 371 13292711367 [NIV+CH3C Q0]
o % /\ F:FTMS {1,1} - p ESI Full ms
8.62
g 1624 661 689 783 g4 Mo 84931 98 1032 1085 \OH
726 ML 11TES -
o, 10D frfz= 311.1120-311.1152 [NIV-H] (B)
Q) 50 F:FTMS {1,1} - p ESI Full ms
e g 16.27 651 689 743 707 914 B62 o8O0 9.34 9.29 10.53 0 s BT B.91 AV 1 NL 73164 4531506
ML 5.00E4 ] BT INL T
Q- B.92 i 55 1848-532 1203 [NIVGIc+CH3C O OT 9 ] FFTMS{12} -pESIFulms2
Q E F:FTMS {1,1} - p ESI Fullrms a0
c 50 3 758 a.78 o5 3
e Y 723 S %9547 o0 o400 Adoo1 1059 T ow (©) NIV-CH,O loss
=] ML 8. 10E3 - —— E —_
e 1003 miz=4731640-473.1658 [NIVGIc-H]- *F v & o™ |fragment NIVGIlc-H
= ep ] FIFTMS{LLL, pESIFullms o83 aza g 70 3 o 281.1028
et . 592 745 sipgss [N 93] 10,53 10,59 s "3 g — Expected 473.1664
C1HrOs
(4] S E B o 55 i Detected 473.1661
100 : ML 1.95E4 [NIVGIc-H]' g 55 g > .
Q rf= 473.1640-473.1688 - E 5111139 2 Mass difference
— 50 FIFTMS{1,2} - pESI Full ms2 - rE Sis His O7 Y :E 0.72 ppm
— o 1829 748 809 858 9.00 964 1018 1058 @ ] 2 oo 281 2488
- > &
s 761 mi ain15374431581 [NIVGle-C H20 -H = ] L 473 1651
100 4
@ ] m [\i l-"l'h.ﬂBS:g'l2 2} - pESIFuUllrs2 % 30 3 L 2805 ) 2810 2515 0-6'3'12%2&2
a0 25 mi/z
(1 967 962 1n09 ]
E 778 [\ 879 943 P 10,54 [ w1567
0 E Cm Hzz On
4 DB 31 1120-311 1152 NIV-H s ] i —
100 5 m -HI- ]
] F:FTMS {1,2} - p ESI Full ms2 [ ] B -Glc i
a0 ’: < ” > ||
1 646 687 7 51 B15 861 975 451 10,15 1051 N 1 m . — D A Y — |

5
o . . etrrretrebiret ¢ e ety ey e et e
LA R AL AL LR R E L L L LR 80 0 320 340 360 3680 400 420 0 460 480
53 7 g 9 10 (A m/z

NIV residue fragment

. . NIVGIc-CH20 |
Time (min) Expected 311.1136 fragm::nt s
Detected 311.1136 443.1557
Mass difference 0.03 ppm

A compound detected at 6.9 min was confirmed as NIV-Glc.

18
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Nathanail AV et al., Anal. Bioanal. Chem. 407, 47454755 (2015)

Simultaneous determination of major type A and B trichothecenes, zearalenone and certain
modified metabolites in Finnish cereal grains with a novel liquid chromatography-tandem

mass spectrometric method

R o CH
HyC (A) i : (B)
16
Q

Rﬁ Rz 14

Ry
Analyte R, R R3 Ry Rs Analyle Ry R; Ry
HTZ2 OH OH QCOCH: H QCOCH;CH{CHa): ZEN =0 OH OH
HT2-3-Glc  OC¢HOs OH QCOCH: H QCOCH:CH{CHa)ks ZEN14GIc =0 OCHOs OH
T2 OH OCOCHs OCOCH. H QCOCH;CH{CHa)z ZEN14Sul =0 050y oH
JAc-DON OCOCHy H OH OH =0 ZEN16GIC =0 OH OCe¢H,,05
DON3Gle ch.HuO; gH gn gn ‘g 0-ZEL14Glc OH(a) OCH,0; OH
NIV3Gle  OCgH,0s OH OH OH =0 b-Z8L OH(p) OH OH

Abbreviations: HT2, HT-2 loxin; HT2-3-Glc, HT-2-3-glucoside; T2, T-2 toxin; 3Ac-DON,
3-acetyl-deoxynivalenol; DON, deoxynivalenol; DON3GIc, deoxynivalenol-3-glucoside;

MIV, nivalenol; NIV3Gic, nivalenol-3-glucoside.

11

Intenstty (%)

. )2 3 - :‘5‘7 ;Lg n

12

B-ZEL14Gle OH B} 0OCH,Os OH

15

Abbraviations: ZEN, zearalanone; ZEN14Glc, zearalenona-
14-glucoside; ZEM145ul, zearalenone-14-sulphate;
ZEN1BGIc, zearalenone-16-glucoside; a-ZEL, a-zearalencl;
o-ZEL14Gic, o-zearalenol-14-glucoside: B-ZEL. B-zearalenol:
B-ZEL14Gic, B-zearalenol-14-glucoside.

T REELSRBIND
A Y IE:

| LC-MS/MSI=& 58
L SEATEREICE S,

L= 7 a8 ;-] 10

11
Time {min)

12 13

14 15

Fig. &EHEESZFML/NERBSTEDOLC-MS/MSY/OTRT 5L
1 NIV3Glc; 2 NIV; 3 DON3Glc; 4 DON; 5 B-ZEL14Glc; 6 ZEN16Glc; 7 a-ZEL14Glc; 8 HT2-3-Glc; 9 3Ac-DON;
10 ZEN14GIc; 11 ZEN14Sulf; 12 HT2; 13 B-ZEL; 14 o-ZEL; 15T2; 16 ZEN 19



TRi27FE108228 £36ENAVES - BASEEMFAES Meng-Reiterer J et al. Anal. Bioanal. Chem. 407,
8019-8033 (2015)

F)aTE2EBC-M)aTEZFZEML. 12C/13C mass shift ZI51EELLTILEWMEIREE
(B fREELC-MSZ{E )

—positive mode

REIZHITAT2,
HT2H¥®D
FHRRBEMELT

.z.é_% . % ,s[ HT2-MalGlc,

——negative mode

> 12c

w
A

12 o
c .Y

Feruloyl-T2
v AR ENT=,

O
<

Intensity (counts x 1e6)

w
A

Retention time (minutes)

[=2]
3 g g
= = s 22 N Feruloyl-T2 \
3 s . = x10 ' - 0 >
s B8 & 8 8 HT2-MalGlc =2 = Y~
x10 5 T % ‘%b o _p s = . ) & o o _
ol IE s 85 e oo~ )-on B =¥ e AR 3
- 8T8 TR ¥ S 0 0 F o=( s o x 0"~ 0 o
gie] 8 &A% ~&| o © ,I\/ILO L >° - @ ? S r o \ 0\( 32
s E e g < - \ ik o g 5 2.01 o G S 0.0 R‘,':_
810l 57 - 3 0.0 § 2 8 1 3 I o \f oF
= = 40, 537 |2 & » ‘f R > 154 s © - Proposed structure _Ez
@ 0.8 r & .2 - ~o % 2 0 o 215 & 2
5 * 8 sl =3 & 8 Proposed structure i 2 Q, 2 -, =
g v 3 a8 (g2 8 z $ £ T ’ 2.
¢ |8 3 o R = r ‘ 2% 288 ~
041 5 A ] = '—'\ * r S 8 § 8 & 8
0.21 :E T @ / 0.5 ;J E "] u—? '9 ;
| | | I | de o8 @
100 150 200 250 300 350 400 450 500 550 600 650 700 100 150 200 250 300 350 400 450 500 550 600 650

Mass 1o charge ratio (m/z) Mass lo charge ratio (m'2) 2 O
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