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Ogratoxin A in Grape and Wine
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ABSTRACT

Ochratoxin A (OTA) is a mycotoxin, toxic to humans and animals and naturally
found in a wide range of different foods and agricultural products including grape and
wine especially European red wine. Wine grape contaminated by black aspergilli
(Aspergillus section) in particular Aspergillus carbonarius and Aspergillus niger aggregate
is considered to be the main cause of OTA contamination in wine. Climatic condition,
vineyard management and wine making process are the main factors effecting OTA
contamination in grape and wine. In Thailand, the popularity of European wine
consumption has increased. Many areas of country can cultivate wine grapes and
produce wine for domestic and export sales. Therefore, the knowledge of wine science
(oenology) in Thailand has become more necessary. The majority of the current
knowledge mainly focuses on a development of the fermentation processes to achieve a
taste as European wine. However, the scientific knowledge about OTA contamination and
ochratoxigenic fungi in wine grape in Thailand is still limited. This article aims to gather
research data of the incidence of OTA contamination and OTA producing fungi in grape
and wine including the factors affecting OTA contamination. These may be used as a
guideline for preventing and monitoring OTA contamination in Thai wine grape and Thai

wine.
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Aman: laasmandule Aspergillus section
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Figure 1. Structure of ochratoxin A (Varga

and Kozakiewicz, 2006)

Figure 2. Wine grape contaminated by

Aspergillus section Nigri
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Table 1. Maximum permitted levels for ochratoxin A in foodstuffs (Regulation (CE) N 123/2005)

Maximum levels

Product
g/kg or ppb
Cereal Raw cereal grains (including raw rice and buckwheat) 5,0
All products derived from cereals (including processed cereal 3,0
products and cereal grains intended for direct human
consumption)
Baby foods and processed cereal—based foods for infants and 0,5
young children
Grape Dried vine fruit 10,0
Grape juice, grape juice ingredients in other beverages (including 2,0
grape nectar and concentrated grape juice as reconstituted)
Grape must and concentrated grape must as reconstituted, 20
intended for direct human consumption
Wine (red, white and ros) and other wine and/or grape must based 2,0
beverages
Coffee Roasted coffee beans and ground roasted coffee 50
Soluble coffee (instant coffee) 10,0

94

1581533MSnsaT D91 30 auil 1 Nn91AN - WeY 2555



v5iaduazdniled (Ewaidah, 1992; Beretta
et al., 2002; Park et al., 2002 and
Lombaert et al, 2003) wanaIndfawunis
Yuiouzaslonsmandueludy nud Tnld
3avind winuke waliudeuazedu
(Otteneder and Majerus, 2001; Aboul-
Enein et al, 2002; Taniwaki et al, 2003;
Battilani et al, 2006a, 2006b; Goryacheva
et al, 2007 and Amzqueta et al, 2008)
wazlun@ndudiudsgy gu Tl s
Fonlnuan vwald Uhduaney (Bonveht,
2004; Chulze et al, 2006; Varga and
Kozakiewicz, 2006; Mateo et al, 2007) 1715\‘1
Feflsnperunisvuiiou sosa1Ruily
WRAAUNINTRT 1HU Lﬁawguazﬁ’miﬂﬂ
(Walker, 1999) wavwAndmunulIgy 12
1&n98n WANWATUN (Chiavaro et al, 2002;
Petzinger and Weidenbach, 2002; Gonz

A

lez-Osnaya et al., 2008) Stfiy 1luas

a

nun Husimsannsususniduunasiu
douwesloasmondue Boemuaduluas
UszinaaemIdylsy Toun Wiows uafind
wazadon sa9aeNn Aawdasma s Tnlf
waldudsuaziilodns auady (Anon,
2002) AmznII1Bn1aglsy Fefidarvun
'i::ﬁum‘iﬂuLﬂ”augoq@maﬂamman%uLa'Eu
s saNile (Table 1) & wsuaIn15i
wunstudisupeslonsmenduieting wu
WhanuNan walduie Jos Inlduay

(4 €

WAAAUNAININIA LATDIINALAS LIRS

[

Maspejserinedunaunsinuues European

Food Safety Authority (EFSA)

Toasmandualuajuuaslal

Tul) wa. 2539 Zimmerli waz Dick
161‘51ﬂmumsﬁuwaﬂ,ammaﬂ%uLaiuﬁﬁa\ju
warlnifuadousn dududdunied
srevrunstuiiourasarsiwsiadiulg
Wnfusnnanelse e Tuglsy auwdnnlé
paawslay lasanwizlnifisnandsmalu
wounziamAwesiiey wu wSeas Aand
napuaray Fuduusnaufinunistuiiou
aodlonsmanduwelulnissadouasiisea

¥ v

anudindugeninuszimaluginiadug
forunsdnsnistudiousssleasmendu
wiulnd Feldsuanuaulastranitennely
glsy iy Tulszmedand 80% zevnavu
douloasmanduenwululinfuns Aady
Fugegaiinuwindy 7.63 Tulasn/a. Tupnei
Inamszsumauiouvasleasmandue
1 (Visconti et al, 1999), TuuszinaAnis
65% 28920819 Tuasinstuiiousns
Taasmanduiasinin 0.05-2.69 lulasnsn/a.
(Stefanaki et al, 2003), 90% 2a4FAIDE
Thilnnuszimansifinsuiiousesansisi
wuiy winuySunaasislussdus (< 1
1ulasn3u/a) (Var and Kabak, 2007), 121
uavpasUszmanSowaainisluiiousacle
asmendutaandiga Taswy 100% oy

f089 1 TLANHN1TU UL AU AIRITR A

Thai Agricultural Research Journal Vol. 30 No. 1 January - Apil 2012 95



na1dous  0.002-3.40 lulasnsu/a.
(Markarki et al, 2001)

fofm%’uqﬁ’ﬁmmiﬂuLflaumaﬂamw
nandualulnfamisemalugfiniadug tfu
agluinauiiion wu Tnfinanandszmalu
awsnunile fsvdunisvudouvaslansn
nonfuemnilnfannivylsy (Ng et al,
2004) fatzadbhiiawsiudivsinalaa
nanduasinid 0.01-1 lulasnsu/a. (Siantar
et al, 2003), sadrvrasliidiulvngain
niawsnld Wy Uszmausida Sauaz
p15uiu Tnieliiannysemasaainsiie
fnmsvudiousaslansmenduieaglu szdu
mi'ﬂuL'ﬁauﬁi’wn’jﬁaﬁwumamﬂqu‘[sﬂ
@ lulasn$u/nn.) (Rosa et al, 2004; Leong
et al, 2006a) TunIuswsnnlgsatnalnid
nstuilouraslansmendulagegaati
2.67 lulasn5u/a. (Stander and Steyn,
2002; Shephard et al.,, 2003)

s1finanlansmandula (Ochratoxigenic
fungi)

Tuefn Aspergillus ochraceus G.
Wilh. wag Penicillium verrucosum Dierckx
flust areWugnaniindnlaonsmendule
(Bau et al, 2005; Esteban et al, 2004) P.
verrucosum Dierckx WA P. nordicum
Dragoni & Marino fusifinanlaasmendu
wluysemAwanu (Pitt, 1987; Larsen et

al., 2001; Castell et al, 2002) &4 P.

96

verrucosum WUl TuSuiouas windud
nduRy Tuvusdl P nordicum wusnlu
Lﬁaé’miuauuﬂuﬁa (Larsen et al, 2001) A
ochraceus G. Wilh. Tagsflyduidiaulu
NARAUNIMSRRNBY TN YT inALen
Souuaz3outu (Bau et al, 2005; Ringot et
al, 2006) 6788199111508 1UN1TUY
Wousny A ochraceus ldur d1 §28as
wiand waanuluazkaliude nbaile
a7 wazidovaussisunusuaiunas
viinindie (Ringot et al, 2006) {faqiiuanlu
ﬂij&l Aspergillus section Nigri (black

o w

aspergilli) ERERN u‘flumwlmmymmn'ﬁ
Yuidiaulaasmandu wluagu nuw Inld
wazRudinuasnarssialuusnudisniw
anmeadaulasamzluwadoutu  (Battilani
and Pietri, 2002; Pardo et al, 2004; Am
zqueta et al, 2008; Mounjouenpou et al.,
2008: Snchez-Hervs et al., 2008) (u
Uszwmalnefisrperunistuidioussssisi

[

nAnloasmeanduingelumdaniunaisiug
Taadanniufimzugnlunald Senumds
nanfilaAsmanduLe ﬁuﬂauayﬁuﬂ%mm
g9 (1-27 lulasn$w/nn) (Noonim et al,
2008)

uanmnﬁﬂ’aﬁiwﬁnwmalmﬂﬂ’uﬁ:lu
anNa Aspergillus was Penicillium fismsa
HAR laasmanduLald iy Aspergillus
section circumdati (A. ochraceus, A.

alliaceus Thom & Church, A. ostianus

1581533 5nsaT D1 30 auil 1 Nn91AN - WeY 2555



Wehmer, A. sclerotiorum G.A. Huber, A
sulphurous Desm., A. melleus Yokawa
Way A. petrakii Vrs-Felkai), A. glaucus (L.
Link (section Aspergillus), A. niger Tiegh.,
A. awamori Nakaz., A. foetidus Thom &
Raper wae A. carbonarius (Bainier) Thom
(section Nigri) wax Penicillium spp. (Varga
et al, 1996), A. lacticoffeatus Frisvad &
Samson WRE A. sclerotioniger Frisvad &
Samson (Samson et al., 2004)
'iwi"uﬂumqu’wﬁwmaamiﬂuﬁjau
pa3laasmanduielusuuazliilunaiy
#uitiy Tan 1wy W59 (Bejaoui et al.
2006) @18 (Battilani et al, 2006a) aiu
(Bau et al, 2005) Iﬂi@mﬂ (Serra et al,
2003, 2005, 2006) BW5NI§ (Da Rocha rosa
et al, 2002) LazPONIAILAY (Leong et al,
2004) Tasanzateis A carbonarius W
am%niunq‘u A. niger aggregate @4 A.
carbonarius \fuseWugiisnansandnlons
nondutaléinniiga Tuadu ann1sfnm
sraumstuidowressiindnloasmandu
LaTua\julaﬁaﬂnﬂitLwﬁmﬂuwu A carbonarius
101 lolgan wazynlalaiaasinnsoninle
asmanduldlu Usinaudous 192 - 19549
Tulasn$u/n. (Bau et al, 2005) Wwulfeniy
M3ANYIVDY Serra UaTAMY (2005) fiwun
A. carboanrius y)nlalzian fidausnléain

a\jul';ﬁmmmwﬁm f1snEeana1ld Tuane

=

I Aspergillus niger aggregate \Jusiiny

voalusgulnd udswsawdin leasmendu

WwlFANIN A carbonarius Iaeia1eeIuin
294 lalmanzed A niger aggregate fuen
Tanedulnilulusmnadiiies 4% winud
NARlaATIMENBULD  (Serra et al, 2003)
waransananlansmandueliluysunod
fiouni1 A. carbonarius §i9 1000 L#i1

(Magnoli et al., 2004; Bell et al., 2006;

(%
(]

Dachoupakan et al, 2009) uanNANHUHIN
318NUIN A tubingensis Mosseray Fofu
i’]ﬁ’]ﬁag"[unéju A. niger aggregate fiugnld
LRIHEMT SN OHARE IR LE LTy
(Perrone, 2007) 31@1BiadUG WU A.
aculeatus lizuka, A. japonicus Saito WAL
97N section Cricumdati \# A. ochraceus
ﬁLLﬂﬂlﬁmna\jummmwﬁm TeAsmanduie
Taluysunaufisnunn (Serra et al, 2003,
2005, 2006: Bau et al, 2005) TALAST
UBNIINITHINITONART1TABURITIL DU
sunnzaslsafisnaissidn wu lsawsui
waziusmgsn fwpadn1siinlsanindes
289L018JU (Varga and Kozakiewicz, 2006)
iudazaeiugiuenldane juusasiui
NS ULATNARlEATIMBNTUD L AN
‘[ﬁqmﬁgﬁuazm Water activity (aw) Auan

[y

f9NU Leong LATANUY (2006b.) F1881UTN

a

A. carbonarius fiugnldanaulativszma

<

DONLATLALLS 1ﬁﬁﬁqmwgﬁ 309 A1 a
w

wiru 0.965 Tusnzfigungdnindnlaas

[y

man%um‘lﬁmnﬁqmagﬁ 15°%. @1 a Wiy
w

a

0.95-0.98 §u A. niger Tiegh. Faifluansn

Tu A niger aggregate 133 ﬂ@]’ﬁﬁqmﬁn:ﬁ

Y

Thai Agricultural Research Journal Vol. 30 No. 1 January - Apil 2012 97



°

35'%. A a_ Wity 098 WARLAAIINONTULD

liAngangungfl 15 5. f1 a  wihiy 095
w

Y

o

wsnnffedseeuan Uszmaluglain
A. carbonarius ﬁLLﬂﬂIﬁﬁ)’lﬂﬂxjﬁl’Jiﬁi&ﬂﬁﬂ
ylsvia3aléfn grungdl 30-35 “n. An a
Winfiu 0.93-0.987 wazwAnlaasmandulale
fifigumndl 15-20°9. 1 a Wiy 0.95-0.98
(Mitchell et al, 2004) Aspergillus section

nargareRuiivenldainegulu

9

Nigri
Yszmasiuasyldfniaumad 30-37 5. @1

9 Y

a Winfiu 0.98 (Bell et al, 2004)

msﬁmﬁaﬂmma\ju (Fungal Infection on
Grapes)
msﬂuLﬁaumaaiaﬂiﬂmanﬁuLaTua\ju
Suansfiiainisoninlaasimenduiayy
L?jauagj Tuaniwuindananslioju las
Lawwﬁuﬁan“;lul,maio*?iayjmaﬁﬁma"l‘if
(Varga and Kozakiewicz, 2006) n1%
wasulriraseniAazdiuaelauslasen
mnﬁu\lﬂﬂ’aﬁwmwaa\ju ntualnsay
a1fy aniwanzandiaie wWindule
wazwdngsislunangu lasunfusaniely
maawaa\jmf]u vnafilsonde RUNId
wedide Bafuazalassnazniayegifives
WRDJU sefinanlansmanduls wu A
carbonarius azidluiaiulunasgulafise
\fowanjuiinlsranqaunidislsaviindu
n3aflunauna (Delage et al, 2003) &4
vrauramstina nnaeilads Wy 13

YNALVDIUNLLAZLNAY NTAALEDIINIIBUA

98

AU WU Botrytis cinerea Pers. %38
Erysiphe necator Schwein LWardnIw
Ltqmﬁaumaoli'a\ju (@N wan Wignu gmﬁu)
(Leong et al, 2006b) lungnaasusay L
nuauayu (Cochylis uar Eudermis) §
unumardulunsindasdiinan Teas
nanfuinluwangu lasavassnacfnotan
Aavlazeeuey Weavusuizdvhatena
aju fesduenadesadiluninbvlauas
a319asfinlunaagudaly (Rousseau,
2004a) Tedindn Toasmeandulpazilsng

VURITDIBJUAY LLﬁiTumaﬁwaa\ju{J’a vlud

v
¥ o 1

e (veraison) UWASINULE Aauszteiaan
[~ 1 [=3 . a
naneduwapgulane (fruit set) M3195204
PR NTUREN9TIAE TUT I TNG Bdu
deaideiaunldidusgugn (maturation)
warITIUIUTTIRNgIgaluganiatiuiied

(Serra et al, 2003; Perrone, 2007)

Teduiifanswasensuudieuvaslonsman
Funluaduuazlan

pianA

FNNBINATNALALATIABDATING
ﬂuLﬁaumaﬂaﬂiman%uLaiua\juuaz\hﬁ
gunnfl wazaaduiiuiladuddndanis
LRTYUALNITHNAAFITIANHAINAIIDDII
Aspergillus section Nigri fAINeINAT
foLasunN1TRT eI inAnlaAT BN Sy
wagluuinnuiuinialdzeinivylsy
(Rousseau, 2004b) Fesremaniinuse

LEILAR ANZDULARLNNIWLIATDNT LT

1581533MSnsaT D91 30 auil 1 Nn91AN - WeY 2555



(%

udolgiduntned wara NITaUsuddtuy

snuandenluliajuiiaveyTuiuiif

9

e
)

DINARUUNALBSISMleU ﬁolﬂugﬁmmﬂﬁ
wunstuieuzasleasmanfulaniniige

(Rousseau, 2004b; Perrone, 2007) UaNN

@
=

Tanmamalusdazdiuansrefufiunuim
Aonssyeeuarnsvuiiouadlens-
nendutaluajuiisneiu (Battilani et al,
2006a) lnuamnzanmwaimalugivng3ouds
Hugefiviienaiu mntilefigungisuas
nmafawglugreisnaazyininandnedu
anaduazfidyni mwmﬁaumaﬁwﬁgo
(Blesa et al., 2006)

azfgadinanivdansaszaunisuu

[

Wauzadlaasmandulafiuandieiu 9udde

wargisevatuayuiidiaauiicvssslsogu

!
Lﬂuﬁaﬁa\fﬂﬁmﬁiamsﬂuL‘f‘jaumaom'ﬁﬁﬁﬁa
na12 Taemstuideupeslaasmenduioas
Wintufiaztiosanndoasald deazwuliain
ngusfndslnfunsinnanaeulsaasylsy

ﬂﬂiﬂu@ﬂu‘ﬂﬂd‘[ﬂﬂiﬂﬂaﬂ’ﬁuLa‘i_l'ﬂilﬂ‘?\‘i LR ZI‘LI

a a '

U3NuNgy (Zimmerli and Dick 1996) L1iu

@ a 1

fefiu Visconti WasAUe (1999) AIWuTN

o—

UNN19YAAaA ST IUNAINN 1inlatia

=

a ]

Sndwandenn Asnistuidiounaslensn
nondutelulniuasrasdssmedad wazlnd
fananeeulizosdsema SinsUudiousas
fIEiINaININNI lniindnaInn1enau
Wwile a:wul@]’ﬁm'jﬂa:ﬁgﬂ (i 46-36) Awasio
ANUANANIUDBINATWYNDINA Fodowa

fan15UULlaUIRIIIAILAENT HARLEATY

nandunluadu uazgaTieazdonaianisu
Wouppeasiusonaiulnl (Blesa et al,
2006)

nsdamslsagu

SrUUNSIANIIAALA N TEvaNNIS
maamiﬂﬁﬂ’ﬁmamsmﬂmﬁﬁ (good
agricultural practices: GAP) Iu\l‘iag:uﬁidﬂam
nstudisusaslaasmenduielulnilgdu
p8i19A (Rousseau and Blateyron, 2002;
Battilani et al, 2006b) iy n13tlaariulals
HRBJUTLIAUKR N1TANTALNAY N9ATR
Yoy nsdausshaialiusuaniazaina
dovriulldonveuldfdeasiasiulailing
a\juﬁmmmﬁﬂLLa:Lﬁﬂm%mﬁuuﬂﬂLﬁulﬂ n198
sruplf iz an nsnsaReuRnaN

gnndend serinedeiundnsasy

a

maawa&julﬂwﬁaﬁwqqmaLﬁumm (Varga
and Kozakiewicz, 2006) uacilgdAanis
ﬂmﬁ’uLLa::ﬁuﬁamma%a&mmsﬂﬁwﬁﬁﬂamw
nandule lmensidansding WU @15ien
lolusifla (cyprodinil) au1saann1ILU
Wauwarnisndnlansmenduienes A
carbonarius ﬁLgﬂdTumm’iLgﬂﬁ’lﬁﬁwm
ayuuaziiaiaegluauld (Bell et al,
2006b) WuLAEIfU  Valero LazmAuy (2007)
fisreeruiinisldarsmdnslolysfdanas
waAlaloila (fludioxoni) Tulsaguriaunisifiv
Lﬁ'ﬂaawuﬂsnﬂ’ugonﬂiLﬁw%qgLLa::mswﬁm‘[aﬂ‘m
nanduLpva9s1 iy nq'u Aspergillus section

Nigri wazn15fudeni1siasuvess1finanle

ATIMaNBuLeAEIINEINIW Fernaadlud

Thai Agricultural Research Journal Vol. 30 No. 1 January - Apil 2012 99



aula@n¥19819n¥192779 Bleve LATANE

a 1

(2006) T EaANUBETE I AUNDY

uuﬁwmwaaqju WU Issatchenkia orientalis

Kudryavtsev WY Metschnikowia
pulcherrima Pitt & MW. Mill. ansnsasid
MIR3UTAY A carbonarius Was A. niger Tu
oquld usnandiofimpeumatiufinaady
YN A carbonarius Tmamjmmﬁaﬁﬁuﬂﬂ g7
seninnszums ninbnd leefiwesidunis
ﬁugdgdﬁqmﬁa 93% (Kapetanakou et al.,
2012)

AsHARLIN

mstudiousaslaasmandualulng

wasgenanndntulailaduasladeny

-~

dlasanlu mmumiwam‘hﬁuma\jm:gﬂm
ufludunpusesnisua (foulage) Lilouas
ﬁwa\juﬁ\lﬁmnm'ﬁnmﬁu (must) %gntﬁuﬁ
WuramatraYuludunau maceration
dunsdiinianlunsduiasenineizaswa
a\juua:‘ﬁfﬂa\ju Fafunnsfimansaudans
wiuaznAnlaasmanduleadsn (Majerus
et al, 2000; Blesa et al, 2006), Fernandes
LAZAME (2003) wuUSanalansmandue
azinguluge maceration Tunusiilaas
nonduladulnajgnidasenludunsusas
NMsLENATNaUBaNINLT LLa:ﬂ’amag"Iumn
ATNAUNAIIINNTILEN (Ratola et al, 2004)
TansmenBuieazgnaadusie Tusfiulusyu
(Varga and Kozakiewicz, 2006) WAZIBAK
BaAUILrINeNIEUIUNNSASN (Bejaoui et

al, 2004) Tufiasvaewiln Wy Badluans

100

Saccharomyces $lalulysiudaiiuaed
Usznavfiazasildifissnssudeegludu
usnzavilvrsABadiumumadyiunisge
#uloasmondue  fiegluhaguniin Tng
adan1sasuntaszasdndlniinfiaay
Wunsawaweelid (Caridi et al, 2006)
uananillaasmanduladognindnasnlag
N1991191UPBY Lactic acid bacteria (LAB)
(Mateo et al, 2007) #n13vaudnla
L'f"imﬁ’malnLLazmsmuQumiaanqw%mma;
aunsd waniienalddudsnismedananlu

nsanlansmandulalulinissviten1snan

Taluauransulng

Teasmandualuamisuaczliilng

sreunstuilioussssdiuasle
asmanduelusimisraslssmalnadeiivioy
dnwuluRudineasdsznndilnanazniun
dusdwva Wy mMsfnsdsgremdaniun
mﬂﬂ’uﬂiﬁ’aﬁwmﬁuﬁLwnﬂgniumﬂw
u,a:mLLWmEJWuﬁ:mm%ﬁﬁmnﬁuﬁ iwnzygn

Tunrawmila wudisatvnILWaINNIE D

¥ ]
A a

wunfinstuieuzes gy Tasawizating
fantinedenunlsvadiainnialdinisdu
\Wauas A. carbonarius 8NAFA LATIIN

[

mﬁﬁ’uﬁﬁﬁﬁmm F13130lunSHARLaAT
manﬁma\léﬁmnﬁqmﬁuﬁ’u 1EAINLTIRY
WP A niger FalamnsonARlaAsmMENtULE
Tulsanaditionndn A carbonarius §28819
nun 98% duilsugislaasmendute Tu

AIDEINNLNDIIUSANLAILATEAY <0.6-5.5

1581533MSnsaT D91 30 auil 1 Nn91AN - WeY 2555



Talasnsa/nn. wazshageniunlsiasnus
wisziu 1-27 lalasnsu/nn. (Noonim et al,
2008) warfisneuin 1 T 17 fethenun
fiidmirelungomwamues fnstwiiou
aaslonsmandulafisziunisdudiou 3.3
Tulasnsu/nn. (3snsaluazane, N.4.4)
UBNAINTRTIB9U MIATIesETRsTiadily
Flwaosdas wunstuieuseslans
nonduie 14 lu 24 @od19 (1.8-4.9
Tulasnsw/nn) @ndwsuavany, NUY) we
Foyanlddelivioenananisyszifiuaia
Wi (risk assessment) lasansanely
N33R edluudTeneg feuntdaied
UIuainy LLazlajﬂsaUﬂquﬁaﬂszLMﬁ A9H
madnelagldauIusegoiunngy Lz
mamquﬁaﬁv’wi:mﬁ §99E81N13058Y
N0UNTAIANLEENTBIDNNT LREWNAKER
NNNINEAT LTRSS
swsulnilulsmalnedousofings
dnAnenaansineianuauladnyiuiuiu

W&y wdbisansoUgnaguiugdmiurinlag

9

a

16 Feasunfnsnalindaduunuy

fudzsn wzssuaraus Hudu wAs MU
vilnassdszinassialniagududawioy
Wiouaasgu uazlisensundniuianwg
1iouq (w3, 2544) fagiulnfagumuuuy
azJusnifuiidondissniuly Yszmelned
nswdnlafaguainninsgiunsTuan uay
Ugneyulainatsaiudus 15u Chenin

Blanc, Colombard, Malaga Blanc, Viognier

§1m5ula1d2917 way Black Queen &

Pokdum, Cabernet Sauvignon, Dornfelder,
Grenache, Pinot Noir, Sangiovese, Shiraz/
Syrah, Tempranillo & w5ulniung Tunui
AAwmila AAnaYLazAIARL T UBBNTBY
Y52wA (Anon., nda) Fedulngaczlfiie
nsuslnaludseina wazuregiugsaanly
siefedssmaiautiuluduladu
AUWT1 W1 817 RealySuaziioauin
Uszmalueds wu 3u dijuuazdens Ty
pauzfinsdveaniusmvitefoyssmantedu
aaavslnalniselng Wy Wsaes wasnd
ANTIFRININILATANITEWINN Selldndu
Flamninusfiuualiuaeeffiiaduy Tae
Tl wa. 2552 dszwalvefiyadinsaensn
Tflvialands 450 &uum vensffingy
10T W.A. 2551 ¥1AN91 25% (Anon.,
ndb)

P v
Y a

ilpeannanniing anmgiiainie

a

sruum3dansuls waziladodug Fevihli
Tuudariufimlanddanistuidousee
i findnloasmenduielusuiluansieiu
W dszmalnedudssmalumndouduiil
g uazAMABUIINTaNABNNTIATY
28951 URTMINAREITABIINTMaeia 0
snafitfaspivhlfiiansdiausdr Andale
ﬂiﬂwaﬂﬁuLaIuﬂ\juﬁLLﬁlﬂﬁiN’aﬂﬂQﬁﬂﬂﬂ Auq
ﬁu’aﬁ“lﬁswmumsﬂuLﬁaumaamﬁﬂua\ju\hﬁ
Tnofuafsusnanmsifudeteegulaily
AUANIANRINLINA 67.5% SIN1TONAR

Taasmandualdlusssuanuidindiusaue

0.1-12,168 U1lUNSN/N.IBIAINISLRLNLED

Thai Agricultural Research Journal Vol. 30 No. 1 January - Apil 2012 101



o A

(Techarat and Dachoupakan, 2011) 370

wanlansmenduield snfigaasyldd

a

AUNRAN 30 ‘7. %atﬂuqmwgﬁmaﬂgoqﬂiu

9 U
0N 1TiuiEIe{u Asdgsznitaiiau

ANFIAN-TUIAN (Anon., nd.a) uTEAiNAR

a [ ]

maﬁw‘lﬁumﬁqmm unpfiandnAeil 20 "o

)

a

3
Fofugungfiadsmgalugrefsnaia

(Techarat and Dachoupakan, 2011)

s

Tonsmanduadunidsluansfinain
3’11‘7‘iLﬂué’um'}wiaqmmwmaouguﬁuat&’mi
LLatwuﬂulflauagiummma:wawﬁmmami

insasnareaiiaialan Meilsaniveguuas

'
v oa

1l 'iwﬁLﬂumm@af']ﬁtyﬁvi’ﬂmnmmiﬂu
Lﬁﬂuﬁlﬂdﬁ’]iﬁﬂﬁﬁﬂﬁluﬂ\juLLat\l’Jﬁ Taad
fladpfid1dny Wy anmgd 91nd sruUns
Famalulsagu samdenszuiunislumawio
1990 Wsndnsnadenisdudiou denann
fnsudsswmalnglnimasduiidsnvslng
Wnnngy lususfiniswdnuaznissenn

=~

& & a ) X Y 3
Tl dszwalneffivusdugeiuiguiu g

¥
L% —~

Hun19 AN N AR 99 R UALNHAS (T F9TU

U EY)

[

G'i'mmqﬁ NUITEMeINEAansieatulal
Tudszmalnedefanusuiusiniy Feou
edumvngaziunsWamn nszuiuns
winildaunmifisudseiulniluglsy ue
Ferauddeiifsdosiunstudiousasle
AsIMENBULD warIfinAna1TRssInaaly

a\jul';ﬁ Fanetiaelaunseiuaulanany

102

289 fuilaa wazmdndufisulalunais

Uszimanilan

LNA15D19D

o

Wi Wi, 2544, linedulnl 275875

<

9737, 60: 53-56.

331030l §3FU Kyoko SATO &nBws g
Fal §237000 NARWUTUAZITINT WK
muauna. 8y n1msediassile
AT mandualuialwe. a1n http//
kucon.lib.ku.ac.th/Fulltext/
KC4406057.pdf, 3/3/2555.

fndns vugimidl 19101 anngauga
3510501 AIFUAUATFITIUN NAR
W’uﬁj. w4y, nmImseasvleasmen
FutaluniunWdaivsanurelu
NIVNANYIUAT. N http://
kucon.lib.ku.ac.th/Fulltext/
KC4406058.pdf, 3/3/2555.

Aboul-Enein, H.Y., O. Banu, G. Altiokka.
and M. Tunel. 2002. A modified
HPLC method for the determination
of ochratoxin A by fluorescence
detection. Biomedical Chromatography
16: 470-474.

Amzqueta, S., E. Gonzlez-Peas, C.
Dachoupakan, M. Murillo-Arbizu, A.
Lpez de Cerain and J.P. Guiraud.
2008. OTA-producing fungi isolated

from stored cocoa beans. Letters in

1581533MSnsaT D91 30 auil 1 Nn91AN - WeY 2555



Anon.

Anon.

Anon.

Anon.

Applied Microbiology 47: 197-201.
n.d.a. Region & Winery. from http://
www.thaiwineassociation.com/2011.
3/3/2012.

n.d.b. Black Aspergilli from http://
www.ops3.moc.go.th/infor/
menucomth/strul__export/
export__topn__re/report.asp, 3/3/
2012.

1976. Some occurring substances.
IARC monographs on the
evaluation of carcinogenic risk of
chemicals to humans. IARC (Intern.
Agency for Research on Cancer)
10; 353.

1993. Some naturally occurring
substances: food items and
constituents, heterocyclic aromatic
amines, and mycotoxins. IARC
(Intern. Agency for Research on

Cancer) : 56; 489.

Anon. 2002. SCOOP European Commission

Anon.

Task 3.2.7. Assessment of Dietary
Intake of Ochratoxin A by the
Population of EU Member States.
Rome, Italy. 153 p.

2005. Commission regulation (EC)
no 123/2005 of 26 January 2005.
Amending regulation (CE) no 466/
2001 as regards ochratoxin A. J. of

the Eur. Union: L25/3-25/5.

Battilani, P., P. Giorni, S. Bertuzzi, T.
Formenti and A. Pietri. 2006a. Black
aspergilli and ochratoxin A in
grapes in ltaly. Intern. J. of Food
Microbiology 111: S53-S60.

Battilani, P., N. Magan and A. Logrieco.
2006b. European research on
ochratoxin A in grapes and wine.
Intern. J. of Food Microbiology 111:
S2-84.

Battilani, P. and A. Pietri. 2002. Ochratoxin
A in grapes and wine. Eur. J. of
Plant Pathology 108: 639-643.

Bau, M., M.R. Bragulat, M.L. Abarca, S.
Minguez and F.J. Cabaes. 2005.
Ochratoxigenic species from
Spanish wine grapes. Intern. J. of
Food Microbiology 98: 125-130.

Bejaoui, H., F. Mathieu, P. Taillandier and
A. Lebrihi. 2004. Ochratoxin A
removal in synthetic and natural
grape juice by selected oenological
Saccharomyces strains. J. of
Applied Microbiology 97: 1038-
1044.

Bejaoui, H., F. Mathieu, P. Taillandier and
A. Lebrihi. 2006. Black aspergilli
and ochratoxin A production in
French vineyards. Intern. J. of Food
Microbiology 111: S46-S52.

Bell, N., M. Bau, S. Marn, M.L. Abarca,

Thai Agricultural Research Journal Vol. 30 No. 1 January - Apil 2012 103



A.J. Ramos and M.R. Bragulat.
2006. Mycobiota and ochratoxin A
producing fungi from Spanish wine
grapes. Intern. J. of Food

Microbiology 111: S40-S45.

Bell, N., S. Marn, V. Sanchis and A. J.

Ramos 2004. Influence of water
activity and temperature on growth
of isolates of Aspergillus section
Nigri obtained from grapes. Intern.

J. of Food Microbiology 96:19-27.

Bennett, J.W. and M. Klich. 2003.

Mycotoxins. Clinical Microbiology

Reviews 16: 497-516.

Beretta, B., R. De Domenico, A. Gaiaschi,

Blesa,

Bleve,

104

C. Ballabio, C.L. Galli, C. Gigliotti
and P. Restani. 2002. Ochratoxin A
in cereal-based baby food:
occurrence and safety evaluation.
Food Additives and Contaminants
19: 70-75.

J., J.M. Soriano, J.C. Molt and J.
Maes. 2006. Factors affecting the
presence of ochratoxin A in wines.
Critical Reviews in Food Sci. and
Nutrition 46: 473-478.

G., F. Grieco, G. Cozzi, A. Logrieco
and A. Visconti. 2006. Isolation of
epiphytic yeasts with potential for
biocontrol of Aspergillus carbonarius

(Bainier) Thom and A. niger on

grape. Intern. J. of Food

Microbiology 108: 204-209.

Bonveht, J.S. 2004. Occurrence of

ochratoxin A in cocoa products
and chocolate. J. of Agri. and Food

Chem. 52: 6347-6352.

Caridi, A., F. Galvano, A. Tafuri and A.

Ritieni. 2006. Ochratoxin A removal
during winemaking. Enzyme and

Microbial Technology 40: 122-126.

Castell, G., T.O. Larsen, J. Cabaes, H.

Schmidt, A. Alboresi, L. Niessen, P.
Frber and R. Geisen. 2002.
Molecular characterization of
ochratoxin A producing strains of
the genus Penicillium. System

Applied Microbiology 25: 74-83.

Chiavaro, E., A. Lepiani, F. Colla, P.

Bettoni, E. Pari and E. Spotti. 2002.
Ochratoxin A determination in ham
by immunoaffinity clean-up and
quick fluorimetric method. Food
Additives and Contaminants 19:

575-581.

Chulze, S.N., C.E. Magnoli and A.M.

Dalcero. 2006. Occurrence of
ochratoxin A in wine and
ochratoxigenic mycoflora in grapes
and dried vine fruits in South
America. Intern. J. of Food

Microbiology 111: S5-S9.

1581533MSnsaT D91 30 auil 1 Nn91AN - WeY 2555



Dachoupakan, C., R. Ratomahenina, V.

Martinez, J.P. Guiraud, J.P. Baccou
and S. Schorr-Galindo. 2009. Study
of the phenotypic and genotypic
biodiversity of potentially
ochratoxinogenic black asperqilli
isolated from grapes. Intern. J. of

Food Microbiology 132: 14-23.

Da Rocha Rosa, C.A., V. Palacios, M.

Combina, M.E. Fraga, A. de Oliveira
Rekson, C.E. Magnoli and A.M.
Dalcero. 2002. Potential ochratoxin
A producers from wine grapes in
Argentina and Brazil. Food
Additives and Contaminants 19:

408-414.

Delage, N., A. d’Harlingue, B. Colonna

Ceccaldi and G. Bompeix. 2003.
Occurrence of mycotoxin in fruit
juices and wine. Food Control 14:

225-227.

Esteban, A, M.L. Abarca, M.R. Bragulat

and F.J. Cabaes. 2004. Effects of
temperature and incubation time on
production of ochratoxin A by
black aspergilli. Research in

Microbiology 155: 861-866.

Ewaidah, E.H. 1992. Ochratoxin A and

aflatoxins in 1989 Saudi wheat.
Intern. J. of Food Sci. and
Technology 27: 697-700.

Thai Agricultural Research Journal Vol. 30 No. 1 January - Apil 2012

Fernandes, A., A. Venncio, F. Moura, J.

Garrido and A. Cerdeira. 2003. Fate
of ochratoxin A during a vinification
trial. Aspects of Applied Biology 68:
73-80.

Gonzlez-Osnaya, L., J.M. Soriano, J.C.

Molt and J. Maes. 2008. Sample
liquid chromatography assay for
analyzing ochratoxin A in bovine

milk. Food Chem. 108: 272-276.

Goryacheva, Y.l.,, S.D. Saeger, I.S.

Nesterenko, S.A. Eremin and C.V.
Peteghem. 2007. Rapid all-in-one
three-step immunoassay for non
instrumental detection of ochratoxin
A in high-coloured herbs and

spices. Talanta 72: 1230-1234.

Haubeck, H.D., G. Lorkowski, E. Klsch and

R. Rschenthaler. 1981.
Immunosuppression by ochratoxin
A and its prevention by phenylalanine.
Applied and Environ. Microbiology
41:1040-1042.

Kapetanakou, A.E., J.N. Kollias, E.H.

Drosinos and P.N. Skandamis,
2012. Inhibition of A. carbonarius
growth and reduction of ochratoxin
A by bacteria and yeast
composites of technological
importance in culture media and

beverages. Intern. J. of Food

105



Microbiology 152:91-99.

Larsen, T.0., A. Svendsen and J.

Smedsgaard. 2001. Biochemical
characterization of ochratoxin A-
producing strains of genus
Penicillium. Applied Environ.

Microbiology 67: 3630-3635.

Leong, S.L.,, A.D. Hocking and J.l. Pitt.

2004. Occurrence of fruit rot fungi
(Aspergillus section Nigri on some
drying varieties of irrigated grapes.
Australian J. of Grape and Wine

Research 10: 83-88.

Leong, S.L, AD. Hocking, J.I. Pitt, B.A.

Kazi, RW. Emmett and E.S. Scott.
2006a. Australian research on
ochratoxigenic fungi and ochratoxin
A. Intern. J. of Food Microbiology
111: S10-S17.

Leong, S.L., AD. Hocking and E.S. Scott.

2006b. Effect of temperature and
water activity on growth and
ochratoxin A production by
Australian Aspergillus carbonarius
(Bainier) Thom and A. niger isolates
on a simulated grape juice medium.
Intern. J. of Food Microbiology 110:
209-216.

Lombaert, G.A., P. Pellaers, V. Roscoe, M.

Mankotia, R. Neil and P.M. Scott.

2003. Mycotoxins in infant cereal

foods from the Canadian retail
market. Food Additives and
Contaminants 20: 494-504.

Magnoli, C., A. Astoreca, L. Ponsone, M.

Combina, G. Palacio, C.AR. Rosa
and A.M. Dalcero. 2004. Survey of
mycoflora and ochratoxin A in
dried vine fruit from Argentina
markets. Letters in Applied
Microbiology 39, 326-331.

Majerus, P., H. Bresch and H. Otteneder.

2000. Ochratoxin A in wine, fruit
juices and seasonings. Archives fr

Lebensmittelhygiene 51: 95-97.

Markarki, P., C. Delpont-Binet, F. Grosso

and S. Dragacci. 2001. Determination
of ochratoxin A in red wine and
vinegar by immunoaffinity high-
pressure liquid chromatography. J.

of Food Protection 64: 533-537.

Mateo, R., A. Medina, E.M. Mateo, F.

Mateo and M. Jimnez. 2007. An
overview of ochratoxin A in beer
and wine. Intern. J. of Food

Microbiology 119: 79-83.

Mitchell, D., R. Parra, D. Aldred and N.

Magan. 2004. Water and
temperature relations of growth
and ochratoxin A production by
Aspergillus carbonarius (Bainier)

Thom strains from grapes in

1581533 5nsaT D1 30 auil 1 Nn91AN - WeY 2555



Europe and lIsrael. J. of Applied
Microbiology 97:439-445.

Mounjouenpou, P., D. Gueule, A. Fontana-

Tachon, B. Guyot, P.R. Tondje and
J.P. Guiraud. 2008. Filamentous
fungi producing ochratoxin A
during cocoa processing in
Cameroon. Intern. J. of Food

Microbiology 121: 234-241.

Ng, W., M. Mankotia, P. Pantazopoulos,

R.J. Neil and P.M. Scott. 2004.
Ochratoxin A in wine and grape
juice sold in Canada. Food
Additives and Contaminants 21:

971-981.

Noonim, P., W. Mahakarnchanakul, K.F.

Nielsen, J.C. Frisvad and R.A.
Samson. 2008. Isolation, identification
and toxigenic potential of ochratoxin
A-producing Aspergillus species
from coffee beans grown in two
regions of Thailand. Intern. J. of

food Microbiology 128: 197-202.

Otteneder, H. and P. Majerus. 2001.

Ochratoxin A (OTA) in coffee:
nation-wide evaluation of data
collected by German food control.
Food Additives and Contaminants

18: 431-435.

Pardo, E., S. Marn, A.J. Ramos and V.

Sanchis. 2004. Occurrence of

Thai Agricultural Research Journal Vol. 30 No. 1 January - Apil 2012

ochratoxigenic fungi and ochratoxin
A in green coffee from different
origins. Food Sci. and Tech. Intern.

10: 45-49.

Park, JW. EK. Kim, D.H. Shon and Y.B.

Kim. 2002. Natural co-occurrence
of aflatoxin B1, fumonisin B1 and
ochratoxin A in barley and corn
foods from Korea. Food Additives

and Contaminants 19: 1073-1080.

Perrone, G. 2007. Biodiversity of

Aspergillus Sect. Nigri from grapes
in Europe. Presented at Aspergillus
Systematics in the Genomic Era an
International Workshop. Utrecht,
The Netherlands, Retrieved March
3, 2012, from http://www.aspergillus.
org.uk/education/Perrone__

Utrecht.pdf. 12-14/4/2007.

Petzinger, E. and A. Weidenbach. 2002.

Mycotoxin in the food chain: the
role of ochratoxins. Livestock

Production Sci. 76: 245-250.

Pitt, J.I. 1987. Penicillium viridicatum,

Penicillium verrucosum and the
production of ochratoxin A. Applied
Environ. Microbiology 53: 266-269.

Pohland, A. E., S. Nesheim and L.

Friedman. 1992. Ochratoxin A : A
Review (Technical report). Intern.

Union of Pure and Applied Chem.

107



64: 1029-1046.

Ratola, N., L. Martins and A. Alves. 2004.

Ochratoxin A in wines-assessing
global uncertainty associated with
the results. Analytica Chimica Acta

513: 319-324.

Ringot, D., A. Chango, Y.J. Schneider and

Rosa,

Y. Larondelle. 2006. Toxicokinetics
and toxicodynamics of ochratoxin
A, an update. Chemico-Biological
Interactions 159: 18-46.

C.AR., C.E. Magnoli, M.E. Fraga,
AM. Dalcero and D.M.N. Santana.
2004. Occurrence of ochratoxin A
in wine and grapes marketed in Rio
de Janeiro. Food Additives and

Contaminants 21: 358-364.

Rousseau, J. 2004a. Ochratoxin A in

wines: current knowledge, First

part: factors favouring its
emergence in vineyards and wines.
Vinidea.net Wine Internet Technical

J. 5:1-6.

Rousseau, J. 2004b. Ochratoxin A in

wines: current knowledge, second
part : mycotoxins and wines.
Vinidea.net Wine Internet Technical

J. 5:1-4.

Rousseau, J. and L. Blateyron. 2002.

108

Ochratoxin A in wines: No curative

solution in wine, priority in the

vineyard sanitary management.
Revue des Oenologues France 29:

14-16.

Samson, RA., JAM.P. Houbraken, A.F.A.

Kuijpers, J.M. Frank and J.C.
Frisvad. 2004. New ochratoxin A or
sclerotium producing species in
Aspergillus section Nigri. Studies in

Mycology 50: 45-61.

Snchez-Hervs, M., J.V. Gil, F. Bisbal, D.

Serra,

Serra,

Serra,

Ramn and P.V. Martnez-Culebras.
2008. Mycobiota and mycotoxin
producing fungi from cocoa beans.
Intern. J. of Food Microbiology 125:
336-340.

R., L. Abrunhosa, Z. Kozakiewicz,
and A. Venncio. 2003. Black
Aspergillus species as ochratoxin A
producers in Portuguese wine
grapes. Intemn. J. of Food Microbiology
88: 63-68.

R., A. Braga and A. Venncio. 2005.
Mycotoxin-producing and other
fungi isolated from grapes for wine
with

production, particular

emphasis on ochratoxin A.
Research in Microbiology 156: 515-
521.

R., C. Mendona and A. Venncio.
2006. Fungi and ochratoxin A

detected in healthy grapes for wine

1581533MSnsaT D91 30 auil 1 Nn91AN - WeY 2555



Stefanaki, |.,

production. Letters in Applied
Microbiology 42: 42-47.

Shephard, G.S., A. Fabiani, S. Stockenstrm,

N. Mshicileli and V. Sewram. 2003.
Quantitation of ochratxin A in
South African wines. J. of Agric.

and Food Chem. 51: 1102-1106.

Siantar, D.P., C.A. Halverson, C. Kirmiz,

G.F. Peterson and N.R. Hill. 2003.
Ochratoxin A in wine: survey by
antibody- and polymeric-based SPE
columns using HPLC/fluorescence.
Amer. J. of Enological Viticulture

54: 170-177.

Stander, A. and P.S. Steyn. 2002. Survey

of ochratoxin A in South African
wines. South African J. of
Enological Viticulture 23: 9-13.

E. Foufa, A. Tsatsou-Dritsa
and P. Dais. 2003. Ochratoxin A
concentration in Greek domistic
wines and dried vine fruits. Food

Additives and Contaminants 20: 74-
83.

Taniwaki, M.H., J.I. Pitt, A.A. Teixeira and

B.T. lamanaka. 2003. The source of
ochratoxin A in Brazilian coffee and
its formation in relation to
processing methods. Intern. J. of

Food Microbiology 82: 173-179.

Techarat, S. and C. Dachoupakan. 2011.

Growth and ochratoxin A
production of black aspergilli
isolated from Thai wine grapes.
Page 34. In : 3% Intern. Symposium
on Tropical Wine. Nov 12-18, 2011.

Chiang Mai, Thailand.

Valero, A.,, S. Marn, A.J. Ramos and V.

Sanchis. 2007. Effect of preharvest
fungicides and interacting fungi on
Aspergillus carbonarius (Bainier)
Thom growth and ochratoxin A
synthesis in dehydrating grapes.
Letters in Applied Microbiology 45:.
194-199.

Van der Stegen Gerrit, HD. Essens, J.M.

Var, |.

Varga,

Paulus and J. Van der Lijn. 2001.
Effect of roasting conditions on
reduction of ochratoxin A. J. of
Agric. and Food Chem. 49:4713-
4715.

and B. Kabak. 2007. Occurrence of
ochratoxin A in Turkish wines.
Microchemical J. 86: 241-247.

J., E. Kevei, E. Rinyu, J. Tren and
Z. Kozakiewicz. 1996. Ochratoxin
production by Aspergillus species.
Applied and Environ. Microbiology
12: 4461-4464.

Varga, J. and Z. Kozakiewicz. 2006.

Thai Agricultural Research Journal Vol. 30 No. 1 January - Apil 2012

Ochratoxin, A in grapes and grape

derived products. Trend in Food

109



Sci. & Techn. 17: 72-81.

Visconti, A., M. Pascale and G. Centonze.

1999. Determination of ochratoxin
A in wine by means of immunoaffinity
column clean-up and high performance
liquid chromatography. J. of
Chromatography A 864: 89-101.

Vrabcheva, T., E. Usleber, R. Dietrich and

110

E. Mrtlbauer. 2000. Co-occurrence
of Ochratoxin A and citrinin in
cereals from Bulgrian villages with
a history of Balkan endemic
Nephropathy. J. of Agric. and Food
Chem. 48: 2483-2488.

Walker, R. 1999. Mycotoxins of growing

interest, ochratoxin. Page 25. In :
Proceedings the 3 joint FAQ/
WHO/UNEP International Conference
on Mycotoxins, March 3-6 1999,

Tunis, Tunisia. 20 p.

Wangilar, P.B., P. Dwivedi and N. Sinha

2003. Teratogenic effects of
ochratoxin A in rabbits. World

Rabbit Sci. 12:159-171.

Zimmerli, B. and R. Dick. 1996. Ochratoxin

A in table wine and grape-juice:
occurrence and risk assessment.
Food Additives and Contaminants

13: 655-668.

1581533 5nsaT D1 30 auil 1 Nn91AN - WeY 2555





