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Normativa oL L T

Regolamento UE 915/2023 Regolamento UE 2783/2023

Tenore massimo:

Alcaloidi tropanici All. 1 Metodi di campionamento

Acido cianidrico e glicosidi cianogenetici

Alcaloidi pirrolizidinici All. 2 Criteri da applicare alla preparazione
Alcaloidi oppiacei dei campioni e ai metodi di analisi

Equivalenti di AS-THC
Acido erucico

In fase di valutazione
graianotossine
Matrine
Lectine

Monitoraggi
Glicoalcaloidi
Idrossiantraceni
Alcaloidi chinolizidinici




Normativa oL L T

Regolamento UE 915/2023 Regolamento UE 2783/2023

Tenore massimo:
Alcaloidi tropanici All. 1 Metodi di campionamento
Acido cianidrico e gl
Alcaloidi pirrolizidini
Alcaloidi oppiacei
Equivalenti di AS-TH
Acido erucico

pplicare alla preparazione
i metodi di analisi

Monitoraggi
Glicoalcaloidi
Idrossiantraceni
Alcaloidi chinolizidinici




Malori dopo la merenda as...

Malori dopo la merenda a scuola. Decine di intossicati dai pomodorini.

Sospeso il progetto nelle primarie

Giunte all'Ausl segnalazioni da quattro plessi a seguito dell'iniziativa del Ministero 'frutta e verdura’. Vomito e bruciori, due

alunni al pronto soccorso. Subito sospesa la fornitura della cooperativa agricola.

Malori dopo la merenda a scuola. Decine di intossicati dai pomodorini. Sospeso il progetto nelle primarie

opo i trenta bambini e una docente delle scuole elementari ‘Emilio Pd e 'Galilei
(nella foto) salgono vertiginosamente i casi di giovanissimi studenti che giovedi si
sono sentiti male dopo & forini durante la merenda alle

NsumMato pol

elementari. Infatti, secondo dati Ausl ben 132 studen insegnanti) coinvolti nell'indagine

ARiAArAiAlAmiss hanna silimmzta mar la R sintaea | liimlln Aactraintactinala finmita A

Mangiano pomodorini a scuola: 132 bhambini
intossicali. “Li ha fornili il ministero”

Nl th G

Avevano mangiato pomodorini durante la ricreazione e subito dopo hanno accusati

| e e
Intossicazione tra i banchi. ...
Intossicazione tra i banchi. Pomodorini a merenda, malori per

centinaia di bambini

Casi segnalati da Modena a Rimini fino a Udine. Sospeso il fornitore di ‘ciliegini' dalla Sicilia. Il progetto
ministeriale per incentivare il consumo di verdura: appalto da 1,2 milioni di euro.
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e tra | banchi, Pomodorini a merenda, malori per centinaia di bambini

Intossicazione tra | banchi. Pomodorinl a merenda, malori per centinaia di



Goanaar
m.)m\snnq

s vt L
o

TN , Q \
RTELY
Niinui 89

i ——







IPOTESI EZIOLOGICHE
Sindrome sgombroide
Quadro tossico
Tossine batteriche

(+39) 038 22 44 44 (urge

9 e 10 maggio 2024 oiSfew

QUADRO ANAMNESTICO

Assunzione: a merenda

Sapore: «di verde», non maturi, buccia dura, ...

Insorgenza: 15/30 minuti dall’assunzione (nausea, vomito, dolore
addominale, diarrea, irritazione cavo oro-faringeo)
contemporaneita

Decorso: rapido

Pronto soccorso: raro con intervento del CAV no follow up

IPOTESI EZIOLOGICHE
Istamina

Norovirus

zolfo

Nessuna richiesta di Salmonella

a 24/24h)

® © @ @ @G @ ORNCKS SOSPENSIONE IMMEDIATA DELLA SOMMINISTRAZIONE

@OPQO®W



POMODORINI E RICERCHE DI LABORATORIO S

e prodotti fitosanitari,
e istamina;
e metalli pesanti; con particolare attenzione al rame
e elementi chimici; con particolare attenzione allo zolfo
e disinfettanti / antisettici: Sali quaternari d'ammonio
e conservanti: anidrite solforosa
e contaminanti agricoli: nitrati, nitriti
® Nnorovirus
e tossine batteriche: cereulide (tossina emetica prodotta da Bacillus
_ cereus) e tossine stafilococciche.
e micotossine: tossine di Alternaria
e analisi di metabarcoding del 16 S rRNA: descrizione della flora
batterica

e Prove di cessione contenitori (MOCA)
—.0 8 % 8 o

e Salmonella spp — e e e

I DI PAVIA
CENTRO NAZIONALE DI INFORMAZIONE TOSSICOLOGICA

(+39) 038 22 44 44 (urgenza 24/24h)
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POMODORINI E RICERCHE DI LABORATORIO Do

e prodotti fitosanitari,
e jstamina;
e metalli pesanti; con particolare attenzione al rame

Y elemen-l-i rhirmicis ~rAan RAarticAlarAa AHFANn7iANA —\llo Zolfo

e disinfet 10nio
e consen
e contam
® norovir
e tossine

cereus)

e micoto:

e analisi
batteric ‘

e Proved —

y prodotta da Bacillus

—
-

lescrizione della flora

e Salmon ST

VIRO ANTIVELENI DI PAVIA
CENTRO NAZIONALE DI INFORMAZIONE TOSSICOLOGICA

(+39) 038 22 44 44 (urgenza 24/24h)
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Food Chemistry 447 (2024) 138937 Steroida 176 (2021) 108933
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Food Chemistry CHEAETRY Steroids 9,
. } YTRE
ELSEVIER joumal homepage: www.elsevier com/locate/foodchem — FISEVIFR journal homepage: www.elsevier.com/locate/steroids e
Review ') Review 'l)
Review on toxicology and activity of tomato glycoalkaloids in ey The steroidal alkaloids a-tomatine and tomatidine: Panorama of their mode | %5
immature tomatoes of action and pharmacological properties
Li-hao Wang ', De-hong Tan ', Xue-song Zhong, Mei-qi Jia, Xue Ke, Yu-mei Zhang, Tong Cui, Christian Bailly
Lin Shi~ OmeaWitan Lille (Wasquehal), 59290, France
College of Food Science, Shenyang Agriculturel University, Shenyang 110866, Ghing
i
Py
JOURMNAL ©F J. Agric. Food Chem. 2004, 52, 2079-2083 2079
AGRICULTURAL AND e EFSA Journal
FOOD CHEMISTRY SCIENTIFIC OPINION
) ) ) ] ADOPTED: 7 July 2020
Dehydrotomatine and o.-Tomatine Content in Tomato Fruits and
. " doi: 10.2903/j. efsa.2020.6222
Vegetative Plant Tissues
NoBUYUKI KozZUKUE,” JAE-SOOK HaN," KAP-RANG LEE,” AND
MENDEL FRIEDMAN* Risk assessment of glycoalkaloids in feed and food, in
Callege of Human Ecology and Kinesiology, Yeungnam University, Gyongsan 712-749, Korea, and pa rticular in potatoes an d pgtato-de rived producm
Western Regional Research Center, Agricultural Research Service, U.S. Department of Agriculture,
800 Buchanan Street, Albany, California 94710
. . /
foods MoPy

Review

Agri-Food Waste Recycling for Healthy Remedies: Biomedical
Potential of Nutraceuticals from Unripe Tomatoes

(Solanum lycopersicum L.)

Vincenzo Piccolo ), Arianna Pastore ), Maria Maisto (=, Niloufar Keivani, Gian Carlo Tenore
Mariano Stornaiuolo */ and Vincenzo Summa *

il

(https://english.khan.co.kr/khan art view.html?artid=202303311645467&code=710100)




Glicoalcaloidi cafenae

* Prodotti da piante fam. Solanaceae, meccanismo di difesa

* Sintomi gastrointestinali (nausea, vomito e diarrea)

e QOpinione scientifica EFSA 2020 «Risk assessment of glycoalkaloids in feed
and food, in particular in potatoes and potato-derived products”

* Raccomandazione (UE) 2022/561 relativa al monitoraggio della presenza
GLICOALCALOIDI di glicoalcaloidi nelle patate e nei prodotti derivati dalle patate: a-
solanina e a-caconina e se possibile nei prodotti trasformati a base di
patate, anche i prodotti di degradazione - e y- solanina e caconina e
I'aglicone solanidina, dato che tali composti presentano la stessa tossicita
dell'a-solanina e dell'a-caconina.

e Variabilita interindividuale nella tossicodinamica

Raccomandazione CE 6 aprile 2022, n. 561
Raccomandazione (UE) 2022/561 della Commissione del 6 aprile 2022 relativa al monitoraggio della
presenza di glicoalcaloidi nelle patate e nei prodotti derivati dalle patate

‘ J: EFSA Journal

SCIENTIFIC OPINION

ADOPTED: 7 July 2020

doi: 10.2903/].efsa.2020.6222

Risk assessment of glycoalkaloids in feed and food, in
particular in potatoes and potato-derived products
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Glicoalcaloidi ol

v' Composti naturalmente presenti nella famiglia delle Solanaceae (patate, pomodori e melanzane)

Green Turning Orange Red

v’ Prodotti come meccanismo di difesa
v’ Causano sintomi gastrointestinali acuti come nausea, vomito e diarrea

@ G

Solanine Chaconine

ANALISI DEI

B /d&&ﬁ M GLICOALCALOIDI

Solasonine Solamargine

) e o

Tomatine Dehydromatine




a-tomatina

Esculeoside A
aTM
aTM

s A5 +  flowers

1) «— 16285 +++ green

“ fruits
<+— 1847 + leaves

a— 0 2 red

fruits

<«— 1547 + stem
«-— ~0 - roots

Pomodorini e Glicoalcaloidi

Stercida 176 (2021) 108833

‘Contents lists available at ScienceDirect

Steroids

FI SEVIER journal homepage: www.alsevier. com/lacata/starcids

STEROIDS”
W

Review

The steroidal alkaloids a-tomatine and tomatidine: Panorama of their mode
of action and pharmacological properties

[

Christian Bailly

Omeowitan Lille (Wosquehal), 59290, Srance

e

_Glucose

acetoxy-
hydroxytomatine

Esculeoside A

C. Bailly; The steroidal alkaloids a-tomatine and tomatidine: Panorama of their mode of action and pharmacological properties

Steroids 176 (2021) 108933
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Tomatoes of different ripeness

0 A 0

Tomatidine
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Dehydrotomatine

!

*7 Hydroxy-dehydrotomatine

Acetoxytomatine
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Acctoxy-dchydmlomatme Di-hydroxytomatine
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Dehydroesculeoside A Esculeoside A
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Hr 0N Gutamic acie (4] 5
w=s Bz M 2Cafeoy! quinic ackd (0
LAl A=A 3-Coumaroyl auinic scid (S6)
2 el e 0 )S-Dicatfooyd quini ackd (94)
- < N R =B R'eB 4,5Dicatecyl quinic acid (95)
Pyraglutarmic scd [13)
. * :
- o. ¥ .
e OM R = drhamnosynasose Quercatin 3-aimammosyt-hewoude (63) g RT
W= O R = {pentesyl hamnanyl) hexsse Querontin )-(pentoryt-rramnonyl) Sexsde 166 x # . m/z Formula Error MS/MS Compound
RLe OH R « Ramnsy-havose Quercatin 3 rhamnosyl-bexnsite (S1.75) L min
Rat A (pestoryl rsmacsyl-hesase Ksempleroi 3 (peronyg-rhammonyl} hexatde (4] - Sesquiterpenes
Sesquiterpenes
' OM W7 » hewone Quercetin 3-hevosde (79} R« hoxsse Niregeain 6.8 & C hexosde (44)
oM ¥ = hamasybhesose Ksemplerel 3. rhamncsyl texaside 185) Prioratin 3'.5'-di-C-hescside (99) ReK Narngeain (128) 49 265  593.2394% Cy5His0p 99 547,179,161, 119, 89 Dihydroxy ien-9-
R M = hesose Kaemplesol 3-hexoside (90)
RE< OM R (siapoyt geatonyt chamncsyl hesene Quescatin - (napoy’ penkasyl thamnosy} bexayde (33) 62 28  4311915%  C,HuOf  -28 205,179,153, 119, 113,101, 89, 71, 59 Dihydroxy-megastigmadien-9-one hexoside (Citroside A)
W= O K7 « (ferwioyt-pertosythamnosy-hesose  Quescetin 3-(feruloy-pentosyl rhamnosyll-hesoside (99)
Wi W = [coumaroyl pentesys hamnosyl) hexese Kaermplercl 3 (coumaroyl pestosyl dharrecsyl]-hexaside (303) 125 401 569.2233 CyHy0m -24 569, 245, 201, 161 Sesquiterpene dihexoside
K=n W= vl )
e OH W= H Steroidal glycoalkaloids/Saporins
r
U 19 67 287 12725837  CyHyNOyx 87 1226, 1094, 1064, 932,770 Dihydroxy-tomatine hexoside (Esculeoside B)
83 314 13125803* CuHuNOy 22 11341104 Acetoxy-hyd hexoside
N .
I 86 317 10945417* CyHuNOy~ 06 1048, 916, 886, 754, 688, 592 Hydroxy-tomatine (Lycoperoside H)
~ " AN
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RSCHQ00  W=Oheose  Acetory-hydrony tomatise hewnside (88 88 318 12685875  CyHyNOy 44 1136, 1106974 N L s
o Wt *oak Tomatine (114) ycoperosi yeoperoside G)
Tomatosise A (136) A CHEDO Wk Acatony-tomacie (115] 97 337  9624996%  C,H,NO, -10 916,754,741 Hydroxy-B1-tomatine
100 339 1152.5456* Cy,HNO,~ 82 1151, 1106974, 944, 917, 741, 723, 650, 300 Acetoxy-hydroxy-tomatine
107 352 1090.5398*  CyHyNOy- -24 1090, 1044, 912,882, 750, 588 Tomatidine-based 3 id
3104 T.R. I Cataldi, F. Lelario and S. A. Bufo 109 357 1088.5242* CyHyNOy- 03 1088, 1042, 910,880, 748, 586 Tomatidine-based 3 id
= 110 361 13436109  CgHyOs- 15 1343, 1211 11811049, 887, 869 Furostane-based saponin
Stereo-
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ot 112 367 1076.5268*  CyHyNOs~ -16  1030,898, 868,736, 574 Dehydrotomatine
1 o-Tomatine C,H,NO, 1034 22BN, 258 - -Lycoletmosyl CH, NH 114 373 1078.5428%  CyHyNOy- 10 1032,900,870, 738, 576 Tomatine
2 Tomatidine C, H,NO. 416 22BN, 258 - -OH CH, NH 115 373 11365482*  Cy,HyNOy- 74 1136, 1090, 1032. 958. 928, 796. 634 Acetoxy-tomatine (lycoperoside A/B/C)
3 Dehydrotomatine  C_H, NO. 1032 228N, 258 A" -Lycotetraosyl CH, NH 116 373 10815424  CyHuOw 16 1035919757, 595 Tomatoside A
4 Tomatidenol €, H,NO, 414 22BN.258 A -OH CH; NH 120 379 9974511%  C,H.O,~ 90 951,819,789 Lycopersiconol 3-Lycotetraoside
5 Seladulcidine C HNO 416 220N, 25K - -OH NH CH, 127 411 11085954  CuHyNO,~ 7.6  1108,946, 784, 553, 472, 179, 161 Pregnanolone-based saponin
1 atine o 2 - O -
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UNIVERSITY & RESEARCH * union

Reference
*, Laboratory

EURLMP-method_014 (version 1)
Determination of glycoalkaloids in potatoes by LC-MS/MS

Analyte group: Plant toxins - glycoalkaloids

Analyte(s): Alpha-chaconine
Alpha-solanine
Gamma-chaconine

Solanidine
Commodity group: Potatoes
Commodities validated: Unprocessed potato tubers, processed potatoes
Technique: Liquid Chromatography / Tandem Mass Spectrometry (LC-MS/MS)

Bianco matrice (pomodoro)
Fortificato LOQ (1 mg/kg)
Recupero 70-120%

TR + 0,1 minuti

lon ratio £ 30%

Quality Controls

YVVVVYVYY

https://www.wur.nl/en/research-results/research-institutes/food-safety-research/reference-laboratory/european-union-reference-laboratory/eurl-mycotoxins-plant-toxins/library-eurl-mp.htm#eurlmp_methods

(

Slurry
(soluzione
stabilizzante)

O

6,001 g

U

MeOH/H,0 60:40
acido formico 0,4%

O

Agitazione
30 minuti

O

Ultracentrifuga
(13000 rpm 5 min)

O

Diluizione 1:50
(o superiore)

O

LC-MS/MS
LC-HRMS



https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.wur.nl%2Fen%2Fresearch-results%2Fresearch-institutes%2Ffood-safety-research%2Freference-laboratory%2Feuropean-union-reference-laboratory%2Feurl-mycotoxins-plant-toxins%2Flibrary-eurl-mp.htm%23eurlmp_methods&data=05%7C02%7Cgiorgio.fedrizzi%40izsler.it%7Cd4f39c5e90654923838308dc83cec386%7C7fee265cf2ef448aa9498f9f2c903aa1%7C0%7C0%7C638530171263416187%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=9WUAZnRrymKuPPLJzJfQovKzsanPM9XN3kDs%2BOgLZIs%3D&reserved=0

Metodo analitico : LC-MS/MS

Materiale di riferimento

> Solanina Slurry
(soluzione

» chaconina | stabilizzante)

O

6,001 g

U

MeOH/H,0 60:40
acido formico 0,4%

A A

O

. .. . . Agitazi
<LOQ in tutti i campioni 3%' iz.i,ount?

O

Ultracentrifuga
(13000 rpm 5 min)

O

\

Diluizione 1:50
(o superiore)
LC-MS/MS
LC-HRMS

https://www.wur.nl/en/research-results/research-institutes/food-safety-research/reference-laboratory/european-union-reference-laboratory/eurl-mycotoxins-plant-toxins/library-eurl-mp.htm#eurlmp_methods



https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.wur.nl%2Fen%2Fresearch-results%2Fresearch-institutes%2Ffood-safety-research%2Freference-laboratory%2Feuropean-union-reference-laboratory%2Feurl-mycotoxins-plant-toxins%2Flibrary-eurl-mp.htm%23eurlmp_methods&data=05%7C02%7Cgiorgio.fedrizzi%40izsler.it%7Cd4f39c5e90654923838308dc83cec386%7C7fee265cf2ef448aa9498f9f2c903aa1%7C0%7C0%7C638530171263416187%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=9WUAZnRrymKuPPLJzJfQovKzsanPM9XN3kDs%2BOgLZIs%3D&reserved=0

Metodo analitico : LC-MS/MS :

PARAMETRI STRUMENTALI
UPLC-MS/MS | XEVO TQ-Xs Acquity | UPLC Class Plus Waters
Colonna ACQUITY UPLC BEH C18
100x 2.1 mm, 1.7 um
Fasi A: H,0 0.1 % acido formico
mobili B: MeOH
Flusso 0.4 mL/min
corsa . 12 minuti
cromatografica
Volume iniettato 1uL
lonization mode ESI +
60 84.7 Q
Capillary voltage 1.4 kv _ 1034.6 60 160.8 q
30 160.8 Q
Cone voltage 24V ' 60 706.0 q
temperature : q
. 50 98.0 Q
o 40 98.0 Q



LC-MS/MS

a-tomatina

cromatogrammi

tomatidina

Glicoalcaloidi mg2424 0015 Smooth(ln, 1x2) alfa-tomatina F2MRM of 4 channels ES+ Glicoalcaloidi mg2424 0015 Smooth(Mn, 1x2) F1:MRM of 4 channels,ES+
- 10 ppb matrice 6.09 1%34;;’ %40-7 ina + ina 10 ppb matrice 416.4 > 160.8
3337 173e+004 2.506e+006
100 100+ mmgagglna
256683
% 5]
515
027 087 181 235 295 376 4 972 10.14 11,0411,47
fr L, it e i inns _
0 T T T T R T min 0 T T T haana T T T

Glicoalcaloidi mg2:

Smoath(Mn,

I of 4 chann

i mg2424 0015 1x2) alfz-tomatina FZMRM of 4 channels ES+ !
tomatina + tomatidina 10 ppb matrice 6.09 10346 > 1608 tomatina + tomatidina 10 ppb matrice 416.4 > 2549
1441 1.448e+004 ) tomatidina_ 1.402e+006
100 100 figes
136713
%- %
989 1054
0 T = T ey B akas L s e i s oy A min Y T y R A AS AL AR R R y min
10 20 a0 40 5.0 6.0 7.0 8.0 90 100 11.0 1.0 20 3.0 4.0 5.0 6.0 70 20 2.0 10.0 1.0

Glicoalcaloidi mg2424 0025 Smooth{Mn, 1x2)

alfa-tomatina

F2MRM of 4 channels ES+

15578412 807 1034.6>847
1.424e+005
100 15172
%_
0 T r T T T 7 T 7 ¥ T T T min

Glicoalcaloidi mg2424 0025 Smoath(ldn, 1x2)

atmemaing 7 F2uRM of 4 channels E5+
1557842 807 1034.6> 160.8
B.472e+004
100+ 6919
%_
0 T T T T T T T T T T T T Y y min

10 20 3D 40 50 60 7.0 80 80 100

110




Metodo analitico : UHLC-HRMS

LC-HRMS

Colonna

Fasi mobili

Flusso
Corsa cromatografica
Volume iniettato
Polarita
Risoluzione

Modalita di
acquisizione

m/z range

Orbitrap Exploris 120
Vanquish UHPLC

ACQUITY UPLC HSS T3 C18
100x 2.1 mm, 1.8 um

A: H20 0.1 % acido formico
B: MeOH

0.4 mL/min
16 min
10 pL
positiva
60000

Full Scan

150 - 1500




Confronto profili cromatografici: UHLC-HRMS _—

a-tomatina

|worksp:
Il Workspac: [
~Chromatogram 1 154236 verdi, 153425 maturi b
RT :0.00-16.00 SM: 11G
ML: 44820
100+ TIC M5 F:FTMS +p
- ESIFull ms
90— [150.0000-1500.0000]
= 154236 verdi
80—
g "7 = ‘
g 7 g J
5 60 ’
s ]
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Analisi UHLC-HRMS pomodoro verde
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Glicoalcaloidi UHLC-HRMS pomodoro rosso

Formula [M+ H]+
Molecolare

o-Tomatine
Tomatidine
Dehydrotomatine
Tomatidenol
Acetoxy-tomatine (Lycoperoside a/B/C)
Hydroxy-tomatine (Lycoperoside H)
Acetoxy-hydroxy-tomatine

Esculeoside A (Lycoperoside F/G)

C50H83N021
C27H45N02
C50H81NO21
C27H45N02
C52H85N023
C50H83N022
C52H85N025
C58H95N029

1034.5530
416.3523
1032.5373
414.3366
1092.5585
1050.5479
1124.5483
1270.6062
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Compounds v X ‘SamplaRasults - !
=3 Compound RT Type ~ Hz Filename Area Actual RT Level Formula Sample Amt m/z (Expected) m/z (Delta) S/N
A - - - - - - a a - - o - - - A - A M -
3 alfa chaconine N/A Target Compound ® 9  mix25ppb 454014625 1045 L5 C27TH45NO2 24520 416.35231 -252833 (ppm) 6332.29
4 alfasolanine N/A Target Compound ® 10 mix_30ppb 938709395 1045 L6 C27TH45MO2  50.303 416.35231 -2.01525 (ppm)  9675.81
5 alfatomatine .80 Target Compound = 11 mix 100ppb 2133837553 1044 C27H45N02  113.981 416.35231 -3.26130 (ppm]  10535.85
6 Dehydrotomatine 868 Target Compound ® 12 solvente estrazione 2 229695 10.47 C27H45NOZ  0.382 416.33231 -2.01525 (ppm) 7.23
7 Demissidine N/A Target Compound ® 13 blk_pomo N/F N/F C27TH45NOZ  N/F 416.33231 N/F N/A
8 Furostane saponin N/A Target Compound ® 14 dro_10ppm 439558568 10.44 C27H45NOZ  11875.683 416.35231 -2.38173 (ppm) 664871
9 gamma chaconine N/A Target Compound ® 15 solvente estrazione 3 138679 10.44 C27H45M0Z  188.692 416.35231 -2.23514 (ppm) INF
10 Hydroxy B1 tomatine N/A Target Compound ® 16 151539 629826 1043 C27H45M02  201.755 416.33231 -03621 (ppm)  INF
11 Hydroxy tomatine N/A Target Compound @ 17 153473 280916 1043 C27THA5MOZ 192475 416.35231 -1.06238 (pprm) INF
12 Lycopersiconol 3-lycotetraoside  N/A Target Compound o 18 1557841 N/F N/F C27TH45NOZ2  N/F 416.35231 MN/F N/A
13 Pregnanclone based saponin 1 N/A Target Compound H 19 1557842 126169 104z C27H45N02 188359 416.35231 -25611 (ppm)  INF
14 Pregnanolone based saponin2  N/A Target Compound H 20 1557843 79752 1041 C27H45N0Z 187125 416.35231 -1.28227 (ppm) INF
15 solanidine N/A Target Compound H 21 155784 4 45830 1041 C27H45M02  186.223 416.33231 -3.18801 (ppm) INF
16 Tomatidenol N/A Target Compound ® 22 156965 N/F N/F C27HA5MO2  M/F 416.35231 N/F N/A
17 Tomatidine N/A Target Compound E 23 161070 5934542 10.41 C27TH45M02  342.841 416.35231 -1.06238 (ppm) INF
Compound Details A
Quan Peak ~ ¥ X | Calibration Curve ¥ Isotope ~ ¥ | X
161070 Tomatidine miz. 416.35231 = 18507 - 6 95605: Razz‘(gng'vgagg!ngﬁgm \gnore: W Equl: Ares 151070 Scan# 4681-4728 FRT: 10.10-10.91 AV: 44 Score: 100
BT 1041 1100000000 F: FTMS +’:J ESI Full ms [150.0000-1500.0000]
b oy
90j 200000000~ ED;
807 500000000 1
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é ool 700000000—_ ‘E 20 . 410.27670 42121989 42323506
E ] 500000000 s 7 C [*4 41071033 | 422.2(_!]480 )
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30-] 400000000 807
Zoj 300000000~ ﬁot
104 7 40 #2
4 200000000~ 4 =
0oy 9\5 T i U'T“T T 1(.’: 5| T 11|0 T 11\ : T 4 20 422 B‘ITOSG 424.3.?589
RT(min) ' ' 100000000 o] lff3 4 42036470 42136767 | 42337145 |
m/z 416.25231 ~ . TTRT | als | 419 430 4p1 | 4k2 423 424
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Esculeoside A
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Pomodorini e Glicoalcaloidi

a-tomatina

ATS Milano




|I§ POMODORINI E GLICOALCALOIDI :,ﬁ,

o-tomatina

Vaschetta Luogo prelievo a-TOMATINA
campione (mg/kg)
145777 Istituto comprensivo n. 3 Giuseppe Prati don 5,9
Pippo Forli

146170 Scuola Primaria Fiorita Cesena 1,9
146061 Scuola Primaria Carchidio-Strocchi Faenza 9,2
145957 Scuola Primaria Galilei Modena 11,3
146048 Scuola Primaria Alberghi Faenza 2,5
146055 Scuola Primaria Carchidio-Strocchi Faenza 11,0
146234 OP KIWI SOLE S.M. Codifiume (FE) 1,9

POMODORINI PRELEVATI IN CASI DI INTOSSICAZIONE

Controllo positivo Controllo negativo Poco maturi Mediamente maturi
(pomodorino verde) (pomodorino rosso maturo) maturi
>1.000 mg/kg Non rilevata 7,0 mg/kg 6,0 mg/kg <1 mg/kg
(<1 mg/kg)




Possiamo ritenere che i o

glicoalcaloidi siano la causa ?

Nesso di causalita (sintomatologia, tempo d’insorgenza, effetti tossici, ....
bibliografia

Il calcolo di esposizione acuta per il valore piu alto di tomatina ottenuto (13 mg/kg)
combinata con il consumo di pomodoro per infanti/bambini/adolescenti produce valori in
mg/kg bw in un solo giorno, sono molto lontani anche da un supposto valore di 1 mg/kg
bw (ipotizzato come sulla base dei valori di LOAEL e NOAEL da esperimenti animali).

Le esposizioni supererebbero |'ipotetico valore di tossicita acuta solo nel caso di
esposizione dei soli consumatori a 1000 mg/kg.

CENTRO ANTIVELENI DI PAVIA
CENTRO NAZIONALE DI INFORMAZIONE TOSSICOLOGICA

(+39) 038 22 44 44 (urgenza 24/24h)

.@@.0.@@

DOP@0W™



4. Multistate outbreak with Salmonella
Strathcona in Germany

Overview:

Since 1 January and as of 13 November 2023, 149 cases of Salmonella Strathcona have been reported in Austria
(17), Finland (2), Czechia (13), Denmark (4), France (9), Germany (47), Ttaly (34), Luxembourg (1), Norway (1),
the United Kingdom (13), and the United States (8). Most cases have been reported between August and October

%"ﬁ“"ﬂ""m 2023. According to the available information, different age groups are affected without significant difference
between genders (68 females and 54 males). Information on travel history was available for 19 cases in the
EU/EEA and UK. Cases reported recent travel to different countries including Croatia (n=7), Italy (n=5),
Montenegro (n=5), Egypt (n=1), and Europe (not further specified; n=1). In addition, six interviewed cases in the
US reported travel to Europe (Spain, Ttaly, Croatia, France, and Slovenia). Of US cases, travel to Italy was reported

WEEKLY BULLETIN by 4/6 cases.

A historical multi-country outhreak of S. Strathcona was investigated by Denmark in 2011, where 'datterino’
tomatoes were suspected as vehicle of infection (Miiller et al, 2016). Since then, outbreaks have been recorded in

H H Denmark and Germany in 2019 and 2020. The human isolate from the outbreak in Denmark in 2011 belongs to the
Communlcable D lsea se Th reats Report genetic cluster of 26 isolates within six AD (allelic difference) by cgMLST in a single-linkage clustering analysis with
isolates available from six EU/EEA countries in 2011-2023 (as of 17 November 2023). The strain is very clonal and
there are several isolates in Enterobase sharing cluster codes HC5_26490 and HC2_26490 (Zhou et al. 2020,
Alikhan et al. 2018). According to the information available following the interviews of 52 cases in 2023, 32

(61,5%) cases reported consumption of fresh tomatoes (any kind) prior to the disease onset. In addition, of 52
cases, 25 reported consumption of eggs (48%) and 24 cases (46%) reported consumption of cheese.

5. Strathcona is a rare serotype in the EU/EEA. In 2022, 89 cases were reported in the EU/EEA. A marked increase
was noted between 2018 and 2019, when 28 and 98 cases were reported respectively. Since 2019, the trend has

been stable.
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1. Overview of respiratory virus epidemiology in the EU/EEA .

2. SARS-CoV-2 variant classification ECDC assessment:

3. West Nile virus One Health seasonal surveillance — 2023 This is a re-emerging, seasonal outbreak of 149 5. Strathcona infections reported by nine EU/EEA countries, the
4. Multistate outbreak with Salmonella Strathcona in Germany United Kingdom, and the US in 2023, with most cases reported between August and October. Microbiological

evidence indicates a common source. Epidemiological and microbioclogical data indicate that the most plausible
hypothesis of vehicle of infection could be tomatoes, but this hypothesis needs further investigation.

Salmonella strathcona
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nausea e vomito.

Since August 2022 and as of 12 July 2023, 92 cases of Salmonella Senftenberg have been reported in Austria
(5), Belgium (4), Czechia (4), Estonia (1), Finland (12), France (16), Germany (26), Ireland (1), the
Netherlands (5), Norway (1), Sweden (11), the United Kingdom (4), and the United States (2). In total, 69.6%
of the reported cases were female. One patient has died of the infection. The first case was reported in France
with an isolation date of 22 August 2022 and the most recent case was reported on 24 June 2023 in Sweden.

M Most cases were reported between October 2022 and March 2023, with a decline in the number of countries
M a n Ife Sta n O entro 6' 72 h with exposures after December. In Austria, Germany, and France, cherry-like tomatoes were identified as the

food exposure most reported by interviewed cases.

The outbreak strain was detected in France from a mixed salad dish, containing cherry tomatoes and green leafy
vegetables, prepared on 17 August 2022 but not served. Tomatoes from the salad in France and tomatoes in

Po sSSONoO d urare 1 - 7 g g Austria were suspected as the vehicle of infections by national authorities and were traced back to wholesalers in

Germany, the Netherlands and Spain, and to growers in the Netherlands, Spain and Morocco. In the absence of
microbiological evidence from the tomatoes, the source of the infections could not be established.

The genetic similarity of the human outbreak strains suggests a likely common source(s) causing a prolonged,
cross-border food-borne outbreak with cases intermittently reported in 11 EU/EEA countries, the UK, and the
US for about 10 months. The contamination may have originated from farms growing tomatoes. Since
December 2022, as the number of cases has declined, the risk of new infections has decreased to a low level.
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OGGETTO: Indirizzi operativi nei casi di intossicazione alimentare acuta da ingestione di
alcaloidi del tropano (AT)

5i trasmette il documento di cui all’oggetto, approvato in data 25 settembre 2023 in
sede di Coordinamento interregionale Area Prevenzione e Sanita Pubblica.

L'obiettivo di questo documento e garantire la sicurezza alimentare aftraverso
l'adozione di tempestive misure a tutela della salute pubblica in caso di episodi di
intossicazione alimentare acuta da alcaloidi del tropano (AT). Il documento fornisce
indicazioni per individuare il pit1 rapidamente possibile i potenziali veicoli alimentari
responsabili dellintossicazione e le modalita di campionamento e analisi per la conferma
della presenza di queste sostanze.

I1 documento fornisce altresi elementi di dettaglio rispetto alla tempistica con cui i
laboratori devono garantire I'esecuzione delle analisi e la diffusione dei risultati alle
Autorita competenti coinvolte nella gestione dell'intossicazione alimentare.

5i chiede altresi agli enti in indirizzo, di frasmettere questo documento ad ogni
altro soggetto potenzialmente interessato (Presidi Ospedalieri, Medici di Medicina
Generale, Pediatri di libera scelta ecc.) per consentire una capillare informazione
nell’ambito territoriale di competenza.

Il Direttore Generale
(Dr. Ugo Della Marta)
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