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Occurrence of Ergot Alkaloids in Major and Minor Cereals from
Northern Italy: A Three Harvesting Years Scenario

Laura Carbonell-Rozas, Arianna Alabrese, Raffaele Meloni, Laura Righetti,* Massimo Blandino,*
and Chiara Dall’Asta

\(W/ﬁ'\l\l

Risks for animal health related to the
presence of ergot alkaloids in feed

A
\/\/
s

\.(\l

\
“/s
V4

Y

A\ V4
N

Published: 23 January 2024 | Adopted: 30 November 2022
Article

Undertaking a New Regulatory Challenge: Monitoring of Ergot
Alkaloids in Italian Food Commodities

4

YT

Ergot Alkaloids Mycotoxins in Cereals and Cereal-Derived Food
Products: Characteristics, Toxicity, Prevalence, and Control Strategies

13, Emanuela Verdini 2, Stefano Sdogati P, Angela Caporali 2

and Ivan Pecorelli 2+

Veronica Maria Teresa Lattanzio
Biancamaria Ciasca !

by Sofia Agriopoulou B2

Department of Food Science and Technology, University of the Peloponnese, Antikalamos, 24100 Kalamata,
Greece

viXpnal n0Tan nn'y

Twn || %
" niN7pna L
(n"nw) ||mn||n'ul:u ga ‘ é/lé\}




D17V1N :DINN N72NN

Food Additives & Contaminants: Part A By

toring efforts for plant seeds and ergot sclerotia
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tories in eight member states of the European
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Early harvest and ensilage of forage sorghum
infected with ergot (Claviceps africana) reduces the

risk of livestock poisoning

B J Blaney 1, M J Ryley, B D Boucher

¢ Farm Progress
5 steps for harvesting sorghum silage

https://www.farmprogress.com/sorghum/5-steps-for-harvesting-sorghum-silage

S ] L S ST, e o Lalla vwax |« MY . ¥ = 5
microscopical and moelecular analysis. Dihydroergosine was identified as the major ergot alkaloid.
Dihydrolysergol and dihydroergotamine were identified for the first time as significant ergot alkaloid
components within the C. africana sclerotia, thereby providing for the first time a proof for the natural
oTalalllg (1ol -Ro s Y [ T=Tge Ta ]I M The sorghum silages were found to be safe for feed consumption,

since the ergot alkaloids and the regulated mycotoxins were below their regulated limit

VINPINI DTN NN D @0 Q%
(n"nw) 1o INba1 25 2 N



https://www.farmprogress.com/sorghum/5-steps-for-harvesting-sorghum-silage

112'0 NTIIN? 217N 2 [122 21N NIA'wN

’ «
NN RESOURCE CENTRE 1800 PIONEER
<3
YAY - OUR PRODUCTS IN THE SEED ON THE SEED AROUND THE SEED SEED360 Q
<71 PIONEER.
() : BRAND - SEEDS
HOME { RESOURCE CENTRE / GRAIN SORGHUM RESOURCES / TECHNICAL INSIGHTS & AGRONOMY INFO / How to reduce the risk of ergot infection
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i How to reduce the risk of ergot infection [ Back | ONIVERSITY ) FORIDS
{34
194 Management
914 « Especially problematic on later plantings or plantings that
N/ : . S ' -
N/ time of day. The effect of ergot on the quality of sorghum hat mature later.
/N and BB8E is not know oferentially . . . .
232 and §ilag8 is not known. Preferentially, forage sorghum should « Male, sterile forage sorghum is also at heightened risk for
: s’
“

be grazed or cut for silage before flowering. particularl.

: ergot.
in late summer-early autumn.
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» An active infection cannot be cured. Avoid late planting

Vendramini et al., 2022 . . .
and utilize cultivar resistance.

« Early applied fungicides can be effective but may be cost
prohibitive.

INS

F A

N
s
&)
’
L
\ #
N
Y/
N\
’
N\
’
N
’
PAS

AZNZNZNZNZ N\ AN

VIXpnl nTan nn'w

?"'m Q‘ %
n nNIN7PNN
(n"nw) |ITD|‘I|II'IID':I.I o é/lé\}




(| —— &

SIS TIPS _t
NINZNINININININ NN\ o o | o) S 2
NININININININININININS




e

- N71VN N'NITA NN [MOIXAN DAIT? N 1o 1 -3 7w yxinn 'pun 71t

NINIYN 'MNIyNwn |1D0'N<%* -

2T NIV NP

)

o

YMNN O'N NIYVAT? N71VNn 920N — YMNNN NN 710N pIintase -

B }«7,(;\% bty S ,yq V] o \;;' AL

%

S e A S S & . W ‘ﬂ\?’ ] T e W~ ““ ST = AW r 4N y BB N e W Rt S =
=W ===~ = p ) WP \ BV AN ¥ - =T W 2 St
1\ \ e = 5 = 4 3 T 4*:5\7{\‘/, 2 \,‘i R I\ ; /)Zf/‘/d:f\ (\\ \ \\ ﬁ - \> ‘\yx K / N2 ‘ C ) X/ a3 3 = \“’ﬁ\éz

o awe  aa = o | B G~ S NN e - RN\ P/ NN AP el g S S A
B = ’ /\‘ —= < ~= % e . e ( e A 4 -y /- - w R \\( \ ey =y N gv,“— ( 3 S
T v o o el P B (@I AL T4 T\ SRR e N
ST T TN et o= e B Jaa ARy &) Sk e ‘ T\%‘ U TN -\ ~~ =2 N
g S R y =2 - . T W) e = b S > e o s
— = : i o A T = 7 > : >\ M — rﬁf O = " - & e NS
— = /. =~ }?Q =2 s SO ..’ = =3 “9 \|p fx= e T == C o ‘:—“fl’\'»' /\ 1\/};A
T e DA T an ot e Sl SRS | ~ . < A\
D % - -,_:j\i’:. ,Ef » — ’;f P - = X; ‘;‘@"‘ S e *§! £ e e > - 7 | [t g -
e, - % o i e — R e 8 === $ o - bl . P — >

ININININININININININS nn'Y Twn ||\
NZNININININININIZNINgN T ,.T,,’;"]‘,Z,?,r.‘{};x 2‘%\;

NININININININININININYS



]'\I'JI\:’JN'\ nmxm

.(n=5) 2023 Y'i7 OO'N NNV N'SXN 7W NI7OY11 ' 201N NIXRXIN 1 n'720
NDFD 48h IVTD Ash EE Starch NFC aNDFom CP

/3.0 34.0 3.6 1.8 4.0 19.8 59.6 10.3  qidx 0

1.22 0.87 0.70 0.07 0.97 0.96 1.10 0.43 SEM

ININININININININININ i
ININININININININININS n.NTALr’.’%K
NZNININININININININS T S

YNIW' MmN



X' 02 NI9ON '"71T'A NISITN

217"

V naIv 2 550 120 ynm NN7 oO'n

- =E.

= AN ) 300 60 nNYY oV N [z =
n"anna 0.8-1 300 60 Ao

ININININININININS

ININININININININININS
NINININININININININYS

ININININININININININY

nn'w
VINpRD NTAN
(n"nw)

TN

l@%

NIR7pnNn
[ITNN |INDAI 322 2

p "Ny



J

tis tef (Zuccagni) Trotter (Eragrostis tef) qu

g A0 ik PNAREE - | PR G L BT FHEE RV SN 1%
NXIN YR 2'SI'NK — '91N0 XK¥Inn ,"'¥7-20 (C4) "My Tn |A'I'" h

) D'77N1 DX N7V 2T ,DTTINNI DDINX DX DY, qIPTI T 7152394

DINYN 7TIAI NIS'OX 7¥2 TAON X'A NNIONAN %
e QINN 'MYA 7V 00Ian NIYNRY NINtY = "ya2a" ixng 71
x NNLVANNT AY"ITN D' 45-55 |'a — TINN ' 71T
120N D'YAT YXN WAIT S

ZNININIININIININI NI\ | |
ININININININININININYS VINDRAI DTN k /ﬁk

NIR7pnNn

NINININININININININYS “aw) | mon Inbar 2 2
NIZNINININININININININS (n"nw) | PO I 22




NMUI07 NNITA — N'X"FZ N'NID'NX NNY 71TA%

3

I ‘
/ NNXNY 733 D'NA9] NITOVII NID'X — KIDONA "7IT'A N'AINd*% ©

4 2NN
7 12-17% 1220 720N DY <%

Z."

nL'N NNY? D'NIT ,ANXNNA 53-70 -1 32-40 — NDF 1 ADF Dy« |

I»'
|

"TYJ'UDIN YU WUWYJ nnn D'DIY]] UN'\U']I U'WU'] '3111“

| l F ' ‘ A / " \‘v '
‘ \ I , J 1 \: Y ' ’/ | N AN - ? ‘ ' ) A - pu .-—.‘1\.
: \ | l | ( . / J L‘ . “ .‘ : J_‘:"O .. . -} : [ 4 . -o.- ! - ) .| (

7NINININININININI NI I\ . |1
ININININININININ I NI\ o\ /;%

NIZNININININININININS Vil n2TAnN NIN7pNN > L

(n"nw) | (TN INLMI =2

ININININININININININY



nn'w TIWN “‘
VIXPRD ANTAN NIN7pNN N
(n"nw) | PN INDAI XXX | 40D

AT 2'¥N NO97NN NYSYN
(Tef; Eragrotis) qu nnwa
7V NIA71IN NINS Nina

270 NN [N

o'y ,'72a11 9'7'9 ,¥r'aan 'O
|2 AYIN', [NAIX-QIAIX NN L|X'V020
NN

It ,NIX77N7 nV21790 ,0''n 792 'WTN? Np'7nnn
J1"M2YN NV'0NANIINAD ,N'MO .0 VAN W'Y Naol

,0'N '7u2 N7 [IDNA L IRXI A N7 ap'nnn
2711 T2 — 'X7nn nnn 7nan




1101 ;U NNYA NIA2IN NINA AT 1'¥N 192NN NVawn pnnn NiNvn
1212Dn

AYAYAY

N\

NIVIAY 7 Jwnl "o

\Yé)

N\

L, e NINY? N'XLIOTN? DMIYWNKRY D'WIAY
L3 R E T NI'YIR NIINNNI

N e
) ..m':.rt!!n“'_“ v

\Y4)

N\
NININININININININININYS

e
- O

NININININ

. 4
L VI o
[ — ¥ :““ ‘s E‘\ ) “’T

Viawal 0Va 270 Mip"a

N\

NIVIAY 5 021N 9I0'N

AY4AY
NINININININY

N\

I\

- D12 Y'NI D'DT ,NIRIX DIA'T |NNNR VIAYA

NINININ

\YS)

’
’
s
\
4
’
s
N\
’
’
s
\
’
4
s
N\
’
’
4
\
4
s
s
\
’
’
s
\
s
s
s
\
4
’
s
N\
’

ININININININININININININININININININININININININININININ\

NININININININ

N\

i &

oA INLA WA |




102 NN

Table 1. Ingredients and chemical composition of experimental diets

Control —r—

Item Control Tef
Ingredients, % of DM

Corn, ground 19.7 20.0
Soybean meal 1.5 1.9
Wheat grain 2.9 3.5
Soap stock oil B

Wheat hay = v
Wheat silage 23.3 22.7
Rapeseed meal 110 11.0
Dried distillers grains 6.6 6.6
Wheat bran 4.2 4.2
Gluten feed 12.4 12.4
Calcium salts 1.2 1.2
Calcium soap 1.9 2.1
Palmitic acid 0.4 0.4
Sodium bicarbonates 0.7 0.7
Calcium Carbonate 0.2 0.3
Lactose water 0.8 0.8
IVitamin mix 0.05 0.05

C 0 n t I'Ol Tef '(-:jr:?;nical composition 0.04 0.04
16.5  17.0 prede ——

NDF % 1.8 32.4 i Tefhay 0.0 11.9

Forage, NDF % 17.5 17.9 oy Wheat hay 12.6 0.0

2NEL, Mcal/kg DM 1.78 1.78
) *Gross energy, Mcal/kg 4.05 4.10
P ‘Contained 20,000,000 IU/kg of vitamin A, 2,000,000 IU/ kg of vitamin D, 15,000 IU/kg of vitamin E, 1,500

PAS meg/kg of Cu, 6,000 mg/kg of Mn, 6,000 mg/kg of Zn, 2,000 mg/kg of Fe, 120 mg/kg of |, 50 mg/kg of Se, and
INS 20 mg/kg of Co.

PAS ?Net energy captured in milk calculated according to NRC (1989)
’\’ 'Gross energy based on bomb calorimeter results
\’ 4 RDP and RUP are cailculated basing Dairy one resuits
NS

N\
NS

v

7KW M

i &

It [IND'I 22 RN




IH'TI NIRXIN

ININ
X Milk Yield P=0.0448

NS
/NI a7 | | I7
\I/\/s
- 1.5kg/day D'2'211 27N NN
23 % 2
< s T
PAYAY XL I b

PAY I
| B
S):( X 42 Effects of diets on dry matter intake, milk yield and components in dairy cows
SO e
p 114 . Diet P value
P14 ° T Item Control Tef SEM Diet Week Diet X Week

ef Control - -

;X Milk yield(kg/day) 43.1* 44.6° 0.432 0.0448 <0.0001 0.9413
(S>: Milk fat, % 3.96 3.76 0.052 0.1717 0.4138 0.6643
t’(> Yield, kg/day 1.71 1.72 0.024 0.9108 <0.0001 0.0935%*
o0 Milk true protein, % 3.32 3.27 0.030 0.5654  0.3475 0.7598
328 -Yield, kg/day 1.42°  1.51° 0.016 0.0091 <0.0001  0.1326
;8 Milk lactose, % 4.86 4.88 0.034 0.7229 0.0775*% 0.6254
30 - Yield, kg/day 2100 2.26° 0.029 0.0031 <0.0001 0.2347
4G ECM, kg/day 42.9 a4.1 0.538 0.3040 <0.0001 0.1065
:152 MUN, mg/dL 0.22 0.21 0.030 0.6636 <0.0001 0.9921
’()I SCC, x 10° cells/mL 145.4 103.9 26.017 0.5741 0.0467 0.4527
)’,( Milk yield/DMI, kg/day 1.74 1.74 0.024 0.9906 0.0666%* 0.0027
;X ECM/DMI, kg/day 1.71 1.76 0.030 0.4267 0.1453 0.0858%*
,()’ LS Means with different superscripts are statistically different at P<0.05, *P values indicate tendency to be
>I’( statistically different, SEM=5tandard error of the mean, ECM=Energy corrected milk, MUN=Milk urea

NS nitrogen, SCC=Somatic cell count.
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