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GENERAL REFEREE REPORTS

Committee on Natural Toxins and Food Allergens

Mycotoxins (1) The draft maximum level of fg/kg for ochratoxin A
in raw wheat, barley, and rye and derived products for final
Mary W. TRUCKSESS adoption at step 8 by CAC in July 2003.

U.S. Food and Drug Administration, 5100 Paint Branch (?)_ The draft ma>.(ir-‘nur‘.n Ievel.of Sfag/kg for pgtulin in ap-
Pkwy, College Park, MD 20740, Tel: +1-301-436-1957 ple juice and apple juice ingredients for adoption at step 8 by

(office), +1-301-436-1522 (laboratory), Fax: CAC in July 2003.
+1-301-426-2644-mail: mtruckse@cfsan.fda.gov At the same meeting CCFAC agreed to forward to the Co-
dex Executive Committee (CEC) 2 draft codes of practice:
Topic Advisors: David Avramson, Joe Dorner, (1) The prevention (reduction) of mycotoxin contamination in
Robert M. Eppley, Winston M. Hagler, Benedicte Hald,  cereals, including Annexes on ochratoxin A, zearalenone,
Chris Maragos, Myrna Sabino, Michele Solfrizzo, fumonisins and trichothecenes. (2) The reduction of patulin
Hans P. van Egmond, George M. Ware, contamination in apple juice, apple juice ingredients, and
Thomas B. Whitaker, David M. Wilson other beverages.

Both documents were adopted by the CEC at step 5in June
Summary 2002. Currently discussion papers on aflatoxins in tree nuts
] ] and deoxynivalenol in cereals are being prepared by CCFAC.
Itis always a happy occasion to have one of our colleagues Along with the advance of analytical technology comes
being honored and recognized for his/her achievement. o .
ressure for laboratory accreditation and more stringent qual-

Thomas B. Whitaker, our Sampling and Subsampling Topi ith short t d time f |
Advisor, received the Peanut Research and Education awapa assurance programs with shor u.rn arogn Ime for :?ma y
sis. These factors have resulted in rapid acceleration in

from the American Peanut Council for his contributions in de- ; ; s
veloping an Origin Certification Program with several key mycotoxin research, with numerous publications and many

European Union (EU) countries which import U.S. peanuts_interlaboratory collaborative studies. With the increasing cost
We offer Tom our congratulations! of disposing of waste solvents there is great effort to develop
Last year various changes in policies were adopted byiotechnology-based methods to minimize the use of organic
AOAC. The implementation of new rules and involvement of solvents. Itis not unexpected that all of the recent publications
new people resulted in last year's General Referee report agind many completed collaborative studies involve biotechnol-
Mycotoxins not being ready in time for publication in the  ogy-based techniques. Most of the adopted First Action Offi-
AOAC Int in January. Some AOAC terminology has been re-cja| Methods for mycotoxins utilize antibodies for separation
defined. Associate Referees are now called Topic Advisorsang isolation and some are included in the recently published
Those who conduct interlaboratory studies are called Study i, gd. ofOfficial Methods of Analysis of AOAC INTERNA-
Dwegtors. . _ _ TIONAL The disposal of large quantities of leftover test sam-
Since the occurrence of terrorist attacks in the U.S. in Sepbles and the unused extracted test portions is a problem and re-

tember 2001, in New York City and the Pentagon in WaShmg_quires the development of innovative techniques for reliable

ton, DC, as well as the spreading of anthrax through the mails :
many different methods of terrorism are being considered, in§inaIySIS _0 f smaller samples or of development of safe meth-
cluding poisoning the food supply by various methods. Som&Js for disposal of leftover products.

of the mycotoxins are included on the list of possible toxins. During 2001, the following 3 methods were approved as
Further information on food safety was presented at a sympd2fficial First Action:

sium, “Mycotoxins and Food Safety,” 220th American Chem- (1) 2001.01Determination of Ochratoxin A in Wine by
ical Society National Meeting, Washington, DC. The pro- immunoaffinity Column Cleanup and LC

ceedings have been published in a book (1). (2) 2001.04Determination of Fumonisins ;Band B, in

The Codex Alimentarius Commission (CAC) of the United ¢ and Cornflakes by LC and Immunoaffinity Cleanup
Nations Food and Agricultural Organization (FAO), through (3) 2000.06Veratox for Fumonisins

the Codex Committee on Food Additives (CCFAC) is focused In 2002 hod | Jf ible Official Fi
on harmonization of regulatory limits for mycotoxins and n » amethod was evaluated for possible Official First

other contaminants that will protect the consumers as well a§ction Method adoption: Determination of Aflatoxin in Ani-
facilitate fair international trade practices. At the 34th CCFAc™Mal Feed by Immunoaffinity Column Cleanup and LC with
(March 2002) it was agreed to forward to CAC the following Post-Column Derivatization.

documents: In addition 5 other collaborative studies are in progress.
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Topic Advisor Reports Whether the JECFA assessment has any influence on na-
tional and regional regulations for aflatoxin;Né unclear as
Sampling and Subsampling yet. An updated FAO Food and Nutrition Paper on mycotoxin

_ _ _ regulations, including regulations on aflatoxin M milk and
TOplC Advisor Thomas B. Whltaker, U.S. Department of milk productS, isin preparation, to appear in 2003.

Agriculture, Agricultural Research Service, PO Box 7625, |nthe EU, where aflatoxin Mlimits in milk remain strin-

North Carolina State University, Raleigh, NC 27695-7625,gent, the Institute for Reference Materials and Measurements
Tel: +1-919-515-6731, Fax: +1-919-515-7760, E-mail:ofthe European Commission (Geel, Belgium) is in the process
whitaker@eos.ncsu.edu. Reported that preliminary discussf preparing 3 new batches of reference milk powders, certi-
sions concerning the design of aflatoxin sampling plans fofieq for their aflatoxin M content. These milk powder certi-
tree nuts were initiated at the March 2002 meeting of the Cofieq reference materials (CRMs) are intended to replace the
dex Committee on Food Additives and Contaminants in Thesxhausted supplies of BCR CRMs 282, 283, 284, and 285.
Netherlands. It was decided to take no action on this subject Immunoaffinity cleanup in combination with LC and fluo-
!Jnt_il th_e position paper on aflatoxin contamination in tree NutSescence detection remains a major technique in aflatoxin M
is finalized. determination. A method description, based on these princi-
The U.S. peanut industry in cooperation with U.S. Departples has been included in the book “Mycotoxin Protocols” (3).
ment of Agriculture (USDA) has developed an Origin Certifi- Other techniques applied in practice involve ELISA and, inci-
cation Program with several key European Union (EU) coundentally, TLC. Recently published surveys for aflatoxipil
tries thatimport U.S. peanuts into Europe. These key marketspilk and milk products were from Austria (4), Brazil (5),
in a memorandum of understanding, have agreed to recognizeyypt (6), Italy (7—10), India (11), Kuwait (12), Turkey (13)
the sampling and testing of U.S. peanuts for aflatoxin beforeynd the United Kingdom (14). With the exception of Egypt
being exported to these markets. Documents showing positivénd India the levels found were low, usually fulfilled legal re-
lot identification and aflatoxin test results can be used to cerguirements, and were not of health concern. In contrast, in
tify that the peanuts meet EU aflatoxin regulations. As aresultggypt and India, levels of aflatoxin Mn milk were reported
U.S. peanuts are now only subjected to spot surveillance at thgs high as 6.3 and 48y/kg. For the survey in India, CRMs
ports of entry into the United Kingdom (UK) and The Nether- were used to verify the reliability of the analytical procedure.
lands. This achievement was recognized by the peanut indug-correct, these analysis results point to a potentially high ex-
try in 2002 when the American Peanut Council (APC) pre-posure of humans to aflatoxin Vs well as to very high lev-
sented Thomas Whitaker and the other developers of thels of aflatoxin B in the cow’s feedstuffs.
Origin Certification Program with the APC Peanut Research
and Education award. Aflatoxin Methods

Aflatoxin M, Topic Advisor David M. Wilson, University of Georgia,
Department of Plant Pathology, Coastal Plain Section, Tifton,
Topic Advisor Hans P. van Egmond, National Institute of GA 31793, Tel: +1-912-386-3368, Fax: +1-912-386-7285,
Public Health and the Environment, Laboratory for ResidueE-mail: dwilson@tifton.cpes.peachnet.edu. Reported that
Analysis, Postbok 3, PO Box 1, 3720 BA Bilthoven, The several interesting developments relating to aflatoxin assays
Netherlands, Tel: +31-30-2742440, Fax: +31-30-2744403appeared in late 2000 and 2001. There were 2 reports on afla-
E-mail: hp.van.egmond@rivm.nl. Reported that the 56th retoxin-producing fungi in culture. The first report by Fente et
port of the Joint FAO/WHO Expert Committee on Food Addi- al. (15) was on the addition of cyclodextrin to culture media
tives (JECFA; 2), which presented the conclusions of a joinused for testing aflatoxin production. The incorporation of the
expert committee convened to assess the risks associated witiclodextrin resulted in an enhanced fluorescence around cul-
the consumption of food contaminated with certain myco-tures that produced aflatoxin. The other culture related paper
toxins, contains a 102 page chapter about aflatoxin™is  reported that an ELISA technique had been developed for the
comprehensive and up-to-date review includes sections on béflatoxin producing fungi (16). The ELISA could be used to
ological data, analytical methods, sampling protocols, effectsletect the aflatoxin producing fungi before any aflatoxin was
of processing, levels and patterns of contamination of foodletectable. A modified chick embryotoxicity screening test
commodities, food consumption and dietary intake estimatesyas developed for testing the effects of aflatoxin using a
prevention and control and dose—response relationship and dsieassay (17). Transmittance (500 to 900 nm) and reflectance
timation of carcinogenic risk. As for the latter subject, the ex-spectroscopy (550 to 1700 nm) were used to detect aflatoxin
pert committee concluded that, with worst case assumption# single corn kernels (18). More than 95% of the kernels were
the additional risks for liver cancer predicted when a limit of correctly classified as having high (>1Q@y/kg) or low
0.05pg/kg milk would be raised to 0.Ag/kg milk are very  (<10ug/kg) contamination based on correlations with analyti-
small. For example, in a population with a prevalence of hepaeal data. This technology may be valuable in designing rapid
titis B virus infection of 1%, the additional numbers of liver screening detection methods in corn. Younis and Malik (19)
cancer cases associated with contamination of all milk atompared the efficiency of extraction procedures and LC
0.5 ng/kg versus 0.0%1g/kg would be 29 cancers/1000 mil- versus TLC for aflatoxin estimation in peanut and peanut
lion persons per year. products. LC gave better precision than TLC in these tests. A
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rapid multifunctional column method for aflatoxins in spices  High levels of AOH, up to 12 70Qg/kg, and AME, up to
was developed, the recovery of the aflatoxins was 80-85%§390ug/kg, were found in 4 out of 100 feed samples collected
and the minimum detectable concentration wag g for  in Poland (31). Natural occurrence of TeA, up to 1glkg,
each aflatoxin (20). Chiavaro et al. (21) developed a method thas been reported in 7 out of 80 samples of tomato products
detect aflatoxins by adding cyclodextrins to the LC eluent.collected in Brazil; 3 samples contaminated with TeA also
Succinyl- B-cyclodextrin gave the greatest fluorescence encontained cyclopiazonic acid, up to 18d/kg (32). TeA was
hancement for B and M, while dimethylf3-cyclodextrin  found in 3 out of 49 samples of moldy kokonte, a cassava
showed better results for ,GDetection limits lower than product from Ghana, at levels of 20—-3¢6/kg, although no
0.3pg/kg were achieved for the 4 major aflatoxins, whilg M relevant toxigenic fungi were isolated from contaminated
could be detected at much lower concentrations. samples (33).

New aflatoxin assay approaches include a fluorescence po- Production of AOH and AME by toxigenic strains of
larization assay for the determination of aflatoxins inA. alternatagrown on surface disinfected grapes and apples
grain (22), a novel capillary electrokinetic chromatographystored at various temperatures (42QJfor 3 weeks has been
method using multiphoton-excited fluorescence (23), ademonstrated. The production of TeA and ATX-I was not in-
method for determining aflatoxins in groundnut and ground-vestigated (34).
nut cake using Fourier transform infrared spectroscopy (24),
and a method for multiple mycotoxin analysis using LC sepaCitrinin
ration of extracts followed by electrospray ionization/mass

spectrometry/mass spectrometry (ESI-MS-MS) detec- 'OPIC Advisor David Abramson, Agriculture and
tion (25). These new methodologies will most likely lead toAgri-Food Canada, Cereal Research Center, 195 Dafoe Rd,

further analytical advances for aflatoxin determination. AWin.nipeg MB R3T 2M9, Cana(.jf:\, Tel: +1-204-984-5536,
novel immunoassay was developed for @sing a rapid FoX +1-204-983-4604, E-mail: dabramson@em.agr.ca.
colorimetric sequential injection immunoassay with a jet flow Reported that citrinin has been detected in foods from Bulgar-

cell packed with polymethylacrylate beads (26). The 15 mirj@n villages having a high incidence of endemic nephropathy.
assay could detect aflatoxin Bt levels as low as 042g/L in

Some cereals collected from these villages contained substan-
spiked test sample extract, which is comparable to microtitrdia! @mounts of citrinin (up to 420g/kg), and 6 samples were

plate ELISA methods. Ho and Wauchope (27) reported a strify-contaminated with ochratoxin A (35). In a related study,
liposome immunoassay for aflatoxin, 7). The technique composite weekly diet samples were assayed. Citrinin levels

could be used to detect as little as 20 ngBd could serve asa  Petween 1and fig/kg were found in the diet of 11-19 healthy
useful visual or densitometric screening method. One collabo/0lunteers. Three of the volunteers had a total weekly citrinin
rative study on the determination of aflatoxin, Bising ntake between 9 and 4@, and one had a maximum intake
immunoaffinity column cleanup followed by LC with post- close to 100 ng/kg BW/day (36).

column bromination to enhance the fluorescence,afids re- In studies on citrinin production in Spanish cheeses by
ported in 2001 (28). Samples of infant formula were spiked®- citrinum eugenol and thymol were evaluated for their
with 0.1 and 0.2ug/kg and recoveries ranged from 92 to mycotoxin inhibition properties (37). In Arzua-Ulloa cheese,
101%. The method had acceptable within- and between-labdl© Citrinin was detected at a concentration of 1L of

ratory precision at the target levels. eugenol, but citrinin was detected after 5 days in the case of
thymol at the same concentration. In Cebreiro cheese, neither
Alternaria Toxins eugenol nor thymol at similar concentrations prevented the

. . . ) , ) production of citrinin.
oo e . e L. stes nvolig German iage ype etonascs
Einaudi 51. Bari %0125 Italy, Tel: +39-080-591é838 Fax: ruberwas found in 43/233 samples; of thédenascusposi-

; ' L e ! ‘tive samples, citrinin was found in 14 at levels up to

+39-080-5486063, E-mail: m.solfrizzo@area.ba.cnr.it. Re- . . . o
ported that alternariol (AOH), alternariol methyl ether 62.5ug/kg (38). In other studies on toxigenic fungi, isolates of

(AME). and altertoxin | (ATX-I) added to fruit juices and Penicillium expansurfrom Portuguese grapes were screened

) . . for citrinin production. All isolates produced citrinin in yeast
white wine were found to be sufficiently stable at room tem- P P y

perature for a period of 8-27 day periods (29). Analyticalextract—sucrose medium, while one produced this toxin in a

methods and natural occurrence of mycotoxins produced bgrape juice medium (39).

Alternaria alternatahave been reviewed recently (30). Most cyclopiazonic Acid

of the reviewed methods use solvent partition for the cleanup

of crude extracts especially for the analysis of tenuazonic acid Topic Advisor Joe Dorner, USDA, ARS, National Peanut
(TeA). Solid-phase extraction columns are used for the analyResearch Laboratory, PO Box 509, 1011 Forrester Dr, SE,
sis of AOH and AME and also for ATX-I in fruit juices, to- Dawson, GA 31742, Tel: +1-912-995-7408, Fax:
mato paste, and wine. Reversed-phase liquid chromatograplkyl-912-995-7416, E-mail: jdorner@nprl.usda.gov. Reported
with UV, fluorescence, electrochemical, and recently MS dethat there continues to be interest in cyclopiazonic acid (CPA).
tection is mainly used for separation and determination ofCo-occurrence of CPA and aflatoxins was found in 2 of 50
these mycotoxins. samples of Argentine peanuts analyzed (40). Samples were
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extracted with methanol-2% sodium hydrogen carbonat&umonisins

(7 + 3), defatted with hexane, and partially purified by ) ) ) )
liquid—liquid partition. TLC was used to quantify CPA and 1 OPic Advisor Chris Maragos, USDA, ARS National Cen-
aflatoxins. In the contaminated samples, CPA concentration§' for Agricultural Utilization Research, 1815 N. University
were 493 and 430Qug/kg, respectively, and the totals of St Peoria, IL 61604, Tel: +1-309-684-6266, Fax:

aflatoxins B and G were 518 and 1250g/kg, respectively. *+1-309-681-6689, E-mail: maragocm@mail.ncaur.usda.gov.
Monaci et al. (41) reported a solid-phase microextractio Reported that fumonisins were a very active field of study in
' P b Nhe past year, particularly in the areas of toxicology and occur-

(SPME) technique for determination of CPA in cheese SaMsance. Previous studies have indicated that fumonisins occur

ples. Cheese was extracted with methanol by sonication orldwide, especially in maize. Fumonisins were found in
evaporated to dryness, dissolved in phosphate buffer (pH 2.8 aize, or, maize products, in Taiwan (46), Turkey (47),
and'subjected to SPME interfaced with LC and.dlode array deGuangxi, China (48), Brazil (49, 50), Korea (51, 52), Argen-
tection. Recoveries from cheese samples sp!ked at 1OQ arﬁqla (53), and Zimbabwe (54). Co-occurrence of fumonisins
1000pg/kg were 82 and 86%, respectively, with a detectionyng afiatoxins was reported in several of the studies. A method
limit of 7 pg/kg. Aqaly5|s of white syrface cheese samplesy, evaluating the performance of sampling plans for
showed concentrations of CPA ranging from 20 tQ8kg.  fymonisins in maize was developed by Whitaker et al. (55).
~ AnewLC method was reported allowing a very low detec- - Fymonisins were also found in matrixes other than maize,
tion limit for CPA of 25 pg (42). The method utilizes gych as black tea and medicinal plants (56). Using an iso-
amino-bonded silica as the stationary phase, a mobile phase [éf[ed_perfused bovine udder fumonisip(BB,) was found to
acetonitrile-50mM ammonium acetate (80 + 20; pH 5), anctarry over from feed into milk at very low levels (57).
UV diode array detection. The method was applied to analysig C—ES|-MS was used to detect fumonisins in asparagus spears
of fungal cultures, but was not applied to the analysis of foodand garlic bulbs infected witfrusarium proliferatum(58).
or commodities. This LC method in combination with Sewram et al. (59) developed an LC-ESI-MS method for
electrospray ionization tandem mass spectrometry was usedf@monisins B, B,, B; and their hydrolysis products in the hair
quantify CPA in milk samples (43). Milk was extracted with of vervet monkeys and rats. F&as confirmed to be present in
methanol-2% sodium hydrogen carbonate (7 + 3), defatteflair of monkeys and rats exposed to fumonisins through con-
with hexane, partitioned after acidification into chloroform, taminated feed. Therefore samples of hair may be useful as in-
and evaporated to dryness. Residues were dissolved in methgieators of long term exposure to dietary fumonisins. The use of
nol and subjected to LC analysis. The selective reaction monkC—MS for detection of fumonisins in cereal grains was re-
toring acquisition mode was used for MS detection of CPA cently reviewed by Musser et al. (60).
Recoveries of CPA from spiked milk samples were consistent  The fumonisins are relatively stable compounds and the
at 95-96% over a range of 5-f@/L. Three of 20 milk sam-  extent to which they can be affected by food processing has a
ples were found to be naturally contaminated with CPA, butdirect bearing on potential exposure of humans to contami-
concentrations were not reported. nated food. Fumonisins were found in dry-milled fractions of
Natural contamination of tomato products with CPA hasmaize in Argentina (61). FB FB,, and FB were found in
been reported for the first time. Eighty samples of tomatdflour. Concentrations in the germ and bran were roughly
products were analyzed by LC with diode array detection, and-fold higher than in the whole kernel corn. Bullerman et
CPA was found in 6 samples of pulp (64-17§kg) and 2  al. (62) described the effect of processing temperature on
samples of puree (36—11ig/kg). Co-occurrence of CPAwith  fumonisin stability. Losses of fumonisins occurrecc2a?5’C
tenuazonic acid was found in 2 samples of puree and one &tut were greatest at temperatures ¥I7ddition of glucose

pulp (32). to corn muffins and extrusion mixes also increased losses of
fumonisins during baking or extrusion. De Girolamo et
Ergot Alkaloids al. (63) observed significant losses (60 to 70%) in fumonisin

content of maize as it was extruded and roasted to produce
Topic Advisor George M. Ware, U.S. Food and Drug Ad- corn flakes. A reaction product of FBwith p-glucose,

ministration, 60 8th St, Atlanta, GA 30309, Tel: N-(1-deoxys-fructos-1-yl) FB, is believed to be the first sta-
+1-404-347-2131 ext. 5215, Fax: +1-404-347-4225, E-mailble product formed after the Amadori rearrangement of the
gware@ora.fda.gov. Reported that 2 papers were publisheschiff base (64). Fumonisin levels were also reduced signifi-
for the determination of ergot alkaloids. A semi-quantitativecantly during the commercial process used to produce fried
competitive enzyme-linked immunosorbent assay (ELISA)tortilla chips (65). The nixtamalization and rinsing steps of the
was used to determine ergot alkaloids in seed and straw samrocess accounted for much of the loss. The effects of process-
ples (44). Straw samples had an average coefficient of varidng on fumonisin content were reviewed by Saunders et
tion (CV) of 10.2% within-runs and 18.4% between-runs andal. (66).
the seed samples had an average CV of 13.3% within-runs and Analysis of commodities and foods for fumonisins encom-
24.5% between-runs. An LC method for the determination ofpasses a variety of methods. Most of the articles describing the
ergot alkaloids in cereal grains was reported in a recent publieccurrence of fumonisins or surveys for fumonisins use in-
cation (45). strumental methods such as LC with fluorescence detection
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(generally of theo-phthaldialdehyde/mercaptoethanol deriva- of 10 pg/kg (76) and validation by comparing results mea-
tive) or enzyme linked immunosorbent assay (ELISA). Thesured by a quantitative immunoaffinity/LC method. This
Methods Committee on Natural Toxins and Food Allergens ofscreening method is very rapid, simple, robust, and
AOAC INTERNATIONAL recommended First Action ap- inexpensive. A simple method for determination of OA in pig
proval of an ELISA method for fumonisins in corn. A collabo- blood serum was presented (77). It fulfills the criteria for a
rative study of the method, which uses a commercially availtoutine method and could be a suitable tool for surveying OA
able test kit (Veratox for fumonisin, Neogen Corp., Lansing,in pig herds and in slaughtered pigs.

MI) was recently published (67). Established LC methods use During the past year there was report of occurrence of OA
one or more solid-phase extraction steps to isolate th& Brazilian coffee (78), Finnish cereal samples in 1998 (79),
fumonisins before determination. An automated method foRomanian slaughtered pigs (80), pig liver-derived patés (81),
cleanup and analysis of corn and corn-based feed using Ci&real-based baby foods (82), grapes and musts from
columns was also described (68). An immunoaffinity columnFrance (83), and airborne dust from fungal conidia (84).
(IAC) method for the cleanup of corn and corn flakes was col- )

laboratively studied (69) and recommended for First ActionPatulin

approval by the Methods Committee on Natural Toxins and Topic Advisor Myma Sabino, Instituto Adolfo Lutz, Dr

Food Allergens. Arnaldo 355, 355-CEP, Sao Paulo 01246-902, Brazil, Tel:
Ochratoxins +55-11-3068-2921, Fax:  +55-11-853-3505, E-mail:
mysabino@ial.sp.gov.br. Reported recent publications on

Topic Advisor Benedicte Hald, Royal Veterinary and Ag- patulin. A survey of patulin was conducted, from 1996 to 1998
ricultural University, Department of Veterinary Microbiol- on 60 locally produced commercial apple products purchased
ogy, 13 Bulowsvej, Friedriksberg C, Copenhagen 1870-DKfrom retail outlets in South Africa (85). The incidence of
Denmark, Tel: +45-3528-2760, Fax: +45-3528-2757, E-mail;patulin found was low indicating that the fruit quality was
vetmi@kvl.dk. Reported that there were several interestingpigh and the manufacturing practices good. The AOAC
studies in 20012002 that are relevant to ochratoxin A (OAMethod to determine patulin in apple juice was validated for
analysis. The review of methodology for OA detection by apple juice and fruit puree by LC, C-18 column, and UV de-
P.M. Scott addressed reversed-phase liquid chromatograplgction (86). For juice, mean recoveries of 82.5% and CV of
(LC) with detection by fluorescence (excitation 330-340 nm,3.33% were obtained at a level of BG/L with limits of detec-
emission 460—-470 nm) detection methods or, more recentlfjon and quantitation of 1.72 and 5{&/L, respectively.
tandem mass spectrometry, but ELISA methods are also avaiRurees were diluted and centrifuged prior to analysis. For
able (70). Different analytical methods for determination ofmangoes an additional purification column was proposed.
OA in wine have been compared (71); sample cleanup was Various activated carbons were tested for removal of
based on solid-phase extraction with immunoaffinity orpatulin from apple juice of different Brix levels and at differ-
RP-18 sorbent materials applying different experimental proent temperature (87). At a carbon dosage level of 1 g/L, 70 and
tocols. The accuracy, repeatability, and reproducibility char-80% of patulin was removed by 2 commercial steam activated
acteristics of an LC method for the determination of OA incarbons in a 12 Brix juice at 12 and &5 respectively. At
wine and beer were established in a collaborative study inhigher Brix, more carbon was required for the same removal
volving 18 laboratories in 10 countries, using immunoaffinity efficiency. In a second study (88) activated charcoal effi-
column cleanup and fluorometric detection (72). A study tociently reduced patulin in apple juice at 61&/L. No patulin
validate novel field immunoassay for rapid mycotoxin detec-was found in apple juice aroma after distillation (89). In clari-
tion was published (73). Some of the new approaches to OAication processes for apple juice the patulin is bound to the
include work on a C-18 cartridge to achieve a 100-fold samplesolid substrate, filter cake, pellet or sediment, which if used
concentration followed by LC on a C-18 column with gradientfor animal feed might be harmful (90).
elution and quantitation at 333 nm by means of a photodiode A survey of patulin in Turkish apple juice was conducted
array detector and determination of OA using gas chromatodsy Yurdun et al. ( 91). Levels above the regulatory limit of
raphy with mass selective detection monitoring 8 specific50 pg/L were found in 44% of 45 samples tested. Levels of
ions (74). The last method is not suitable for routine19.1 to 733ug/L were found. In another study of 351 apple
guantitation but is potentially useful as a confirmatory tool for samples of 7 varieties with small rotten areas, 20% were found
samples with OA greater than Quy/L. Molecular imprinted on TLC analysis to be contaminated with both patulin and
polymers displaying selective binding properties for OA in citrinin, while 69% were contaminated with only patulin and
polar/protic media were prepared (75). The possibility of sol-4% with only citrinin (92). The contamination levels of
vent-dependent tuning of substrate selective/affinity and th@atulin and citrinin were 120-130 and 15-2¢/kg, respec-
high binding capacity recommend the developed molecularlyively. Of a total of >1000 apple juice samples analyzed in the
imprinted polymers as promising solid-phase extractionUnited States (93), half were contaminated with patulin but
adsorbents for cleanup and preconcentration of OA from varienly 10% showed levels >5@y/L. Identity of patulin in some
ous biologically relevant matrixes. test samples was confirmed by GC-MS.

A thin-layer chromatographic screening method was de- The use of modified atmospheres and packing on the
veloped for detection of OA in green coffee at a control levelgrowth of Penicillium expansunwas studied. Packing in
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polypropylene (PE) did not inhibit fungal growth (94). PE in- Several reviews on zearalenone were published. A general re-
hibited patulin production in atmospheric gas andview as part of the Paul E. Nelson Memorial
58% CQ/42% N,. Patulin production in PE-packaged apples Symposium (106), and a review of processing effects on
was almost completely inhibited by the 2 gas combinationszearalenone concentrations in various grain milling fractions,
The fate of patulin in the presence of the yegatcharomyces which included a very relevant section on chemical detoxifi-
cerevisaavas investigated (95). Patulin was degraded but notation (107), were presented. The latest methodology for anal-
aerobically. Polar patulin degradation products were formegsis of estrogenic mycotoxins in cereals was recently re-
which remained in the clarified fermented cider. Patulin didviewed (108).

not appear to bind to yeast cells or apple juice sediment. No deleterious effect was found when crystalline
) zearalenone was administered 7 mg/day in ethanol (7 mL) per
Trichothecenes os mares beginning 10 days after ovulation until the next ovu-

lation (109). Periods between ovulations, luteal and follicular
development (size, growth, number), uterine edema measure-
ments, and plasma profiles of progesterone were unaffected
'by zearalenone under their experimental conditions. However,
Bernhoft et al. (110) demonstrated transplacental transfer of
zearalenone and O-zearalenol in rats which, of course, has im-
plications for the offspring.

Interestingly, zeranol andi-zearalenol, and traces of
zearalenone and taleranol were identified in muscle tissue of
swine fed contaminated oats (111). It was also found that
zearalenone and its metabolites were highly conjugated with
glucuronic acid in urine and liver, but apparently not in mus-
cle. In another important study, Schneweis et al. (Id)ti-
fied significant quantities of zearalenong-4-glucopyranoside
co-occurring with zearalenone in naturally contaminated Ba-
varian wheat. At least three observations are possible here:
(1) it appears that more zearalenone occurs more often in wheat
in Europe than in the United States; (2) if the use of zeranol im-
plants for growth promotion has implications in human health,
the occurrence of zearalenone and metabolites in edible muscle
of animals consuming dietary zearalenone is also a significant
matter; and (3) despite a number of other reports over the years
heptafluorobutyrate derivative with electron capture detection of contamination of several _commodities containing conjugates

o . of zearalenone, the glycoside conjugates are still not well re-
(ECD) for the determination of type B trichothecenes (100). - X "
L , ) searched. Advances in analytical methodology should facilitate

A rap|d_ immunoassay kit fpr T-2 toxin was evaluated by |\ 0 asearch in this important area.
collaborative study (73). The immunoassay procedure uses a
row—through device and _thg analysis can be performgd n Ieszwontmorillonite clays on mouse uterine weights in mice fed
than 15 min. Another rapid immunoassay uses the principle o

fluorescence polarization immunoassay (101, 102) for deter-ietary zearalenone found that some clays had an adverse ef-
o P ) ) y ' fect on body weight gain at 0.5%, but not 0.25%, in the diet
mination of deoxynivalenol in wheat.

i and that the ratio of uterus to body weight increased in animals
Surveys for the presence of various feed and f00d COMge the clay plus zearalenone. The clays appeared to potentiate
modities were noted (103-105). In 2 of the reports (103, 104), 04 g1enone’s activity. Therefore, the authors concluded that

DON was the most frequently found trichothecene, althoughy,oroygh evaluation of potential mycotoxin binding agents
both type A and B trichothecenes were detected. A fairly h'gnNas essential before use for that purpose.

incidence of T-2 toxin, 23—-31%, was found in cereals and
pulses from Turkey (105). The maximum level detected wa
1.9 mg/kg; however, TLC was the method of confirmation.

Topic Advisor Robert M. Eppley, U.S. Food and Drug Ad-
ministration, 5100 Paint Branch Pkwy, College Park, MD
20740, Tel: +1-301-436-1951, Fax: +1-301-436-2644
E-mail: reppley@cfsan.fda.gov. Reported thatinterest in
methods for the determination of trichothecenes in grains con-
tinues to dominate the literature. Several reports present up-
dated procedures (96—100) based on gas—liquid chromatogra-
phy (GLC). Three of these publications investigated the use of
mass spectrometry detection. In a review of these methods,
Lombaert (96) preferred to use GLC—negative ion chemical
ionization/mass spectrometry (GLC-NICI/MS) to determine
8 of the more significant trichothecenes in a variety of com-
modities. Another report (97) compares GC—-MS and an elec-
tronic nose. Analyses of off-odors using the electronic nose
were used to determine if the off-odors detected in grains
could be used to indicate the presence of mycotoxins.
Deoxynivalenol was one of the mycotoxins evaluated.
GC-tandem MS (98) was used for rapid screening of
trichothecenes in fungal cultures. Two other GC methods
were noted, one used flame ionization detection (FID) of the
trimethylsilyl derivative (99) of both type A and B
trichothecenes and the other group preferred the

Lemke et al. (113) in investigating the effects of modified

Belected Study Director Topics

Zearalenone (1) Determination of Ochratoxin A in Green Coffee by
Immunoaffinity Column Cleanup and LGtudy Director
Topic Advisor Winston M. Hagler, Jr, North Carolina State Eugenia Vargas, Ministry of Agriculture, Laboratory for
University, College of Agriculture and Life Sciences, Depart- Quality Control and Food Safety, Avenida Raja Gabaglia, 245
ment of Poultry Science, Mycotoxin Laboratory, PO Box Cidade Jardim, Belo Horizonte 30380-090, Brazil, Tel:
7608, Raleigh, NC 27695-7608, Tel: +1-919-515-3228, Fax#+55-31-250-0398, Fax:  +55-31-250-0399, E-mail:
+1-919-515-2625, E-mail:  winston_hagler@ncsu.edugena@cdinet.com.br. Reported that the study was participated
Summarizes some highlights appearing in recent literaturén by 20 laboratories from Brazil, United Kingdom, lItaly,
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Switzerland, Canada, Japan, Colombia, and Singapore. REax: +1-204-983-4604, E-mail: dabramson@em.agr.ca. Con-
sults of the study were subjected to statistical analysistinue study.
HORRAT values of <1.0 were obtained for the naturally con- () Cyclopiazonic Acid Topic Advisor Joe W. Dorner,

taminated test materials as well for spiked test samples. A colySDA, ARS, National Peanut Research Laboratory, PO Box

laborative study report was submitted to AOAC Natural509, 1011 Forrester Dr, SE, Dawson, GA 31742, Tel:
Toxin Committee. It was recommended that the study director1-912-995-7408, Fax: +1-912-995-7416, E-mail:

should follow the AOAC format and rewrite the report. jdorner@nprl.usda.gov. Continue study.

(2) Immunoaffinity Column Cleanup with Liquid Chroma-  (7) Ergot Alkaloids Topic Advisor George M. Ware, U.S.
tography Using Post-Column Bromination for the Determina- Food and Drug Administration (FDA), 60 8th St, Atlanta, GA
tion of Aflatoxin B in Cattle Feed Study Director Joerg 30309, Tel: +1-404-347-2131 ext. 5215, Fax:
Stroka, European Commission DG Joint Research Center, In-1-404-347-4225, E-mail: gware@ora.fda.gov. Continue
stitute for Health and Consumer Protection Food Productstyy.

Unit, TP 260, 1-21020 Ispra, Italy, Tel: +0039-0332-785170, (g) Fymonisins Topic Advisor Chris Maragos, USDA,
Fax: +0039-0332-785707, E-mail: joerg.stroka@jrc.it. ARs, National Centre for Agricultural Utilization and Re-

Reported that the study was completed and the manuscript @b o0 1815 N. University St, Peoria, IL 61604, Tel:
the study was revised to address all the comments of the Geny _309.684-6266.  Fax:  +1.309-681-6267  E-malil-

eral Referee and the Natural Toxin. Method Committee mem'maragocm@mail.ncaur.usda.gov. Continue study.
bers. The report has been resubmitted to AOAC.

(9) Ochratoxins Topic Advisor Benedicte Hald, Royal
Veterinary and Agricultural University, Department of Veter-

Recommendations inary Microbiology, 13 Bulowsvej, Friedriksberg C, Copen-
hagen 1870-DK, Denmark, Tel: +45-3528-2760, Fax:
The General Referee recommends: +45-3528-2757, E-mail: vetmi@kvl.dk. Continue study.
(1) Approve Method999.07as a Final Action Official (10) Patulin: Topic Advisor Myrna Sabino, Instituto
Method. Adolfo Lutz, Dr Arnaldo 355, 355-CEP, Sdo Paulo

(2) Approve the “Immunoaffinity Column Cleanup with 01246-902, Brazil, Tel: +55-11-3068-2921, Fax:
Liquid Chromatography Using Post-Column Bromination for +55-11-853-3505, E-mail: mysabino@ial.sp.gov.br. Con-
the Determination of Aflatoxin Bin Cattle Feed” method as tinue study.

an Official First Action Method. (11) TrichothecenesTopic Advisor Robert M. Eppley,
(3) Continue study of thin-layer chromatography methodsU.S. Food and Drug Administration, 5100 Paint Branch
and rapid methods for mycotoxins. Pkwy, College Park, MD 20740, Tel: +1-301-436-1951, Fax:

The Topic Advisors and Study Directors recommend:  +1-301-436-2644, E-mail: Reppley@cfsan.fda.gov. Continue

(1) Sampling and Subsampling for Mycotaxiiopic Ad-  study.
visor Thomas B. Whitaker, U.S. Department of Agriculture  (12) ZearalenoneTopic Advisor Winston M. Hagler, Jr,
(USDA), Agricultural Research Service (ARS), PO Box North Carolina State University, College of Agriculture and
7625, North Carolina State University, Raleigh, NC Life Sciences, Department of Poultry Science, Mycotoxin
27695-7625, Tel: +1-919-515-6731, Fax: +1-919-515-7760Laboratory, Box 7608, Raleigh, NC 27695-7608, Tel:
E-mail: thomas_whitaker@ncsu.edu. Continue study. +1-919-515-3228, Fax:  +1-919-515-2625, E-mail:

(2) Aflatoxin M Topic Advisor Hans P. van Egmond, Na- winston_hagler@ncsu.edu. Continue study.
tional Institute of Public Health and the Environment, Labora-  (13) Determination of Veratox for Aflatoxins in Corn and
tory for Residue Analysis, Postbok 3, PO Box 1, 3720 BAWhole CottonseedStudy Director Mark Mozola, Neogen
Bilthoven, The Netherlands, Tel: +31-30-2742440, Fax:Corp., 620 Lesher PIl, Lansing MI 48912-1595, Tel:
+31-30-2744403, E-mail: hp.van.egmond@rivm.nl. Continue+1-517-372-9200, Fax:  +1-517-372-0108, E-mail:
study. mmozola@neogen.com. Study on hold.

(3) Aflatoxin: Topic Advisor David M. Wilson, University (14) Determination of Ochratoxin A in Green Coffee by
of Georgia, Department of Plant Pathology, Coastal Plainmmunoaffinity Column Cleanup and LGtudy Director
Section, Tifton, GA 31793, Tel: +1-912-386-3368, Fax: Eugenia Vargas, Laboratory for Mycotoxin Analysis,
+1-912-386-7285, E-mail: dwilson@tifton.cpes.peachnet.eduAvenida Raja Gabaglia, 245 Cidade Jardim, Belo Horizonte
Continue study. 30380-090, Brazil, Tel: +55-31-250-0398, Fax:

(4) Alternaria Toxirs: Topic Advisor Michele Solfrizzo, +55-31-250-0399, E-mail: gena@cdlnet.com.br. Continue
Institute of Science of Food Production, National Researcistudy.

Council, Viale L. Einaudi 51, Bari 70125, Italy, Tel: (15) 2000.16 Aflatoxin B in Baby Food by
+39-080-5912838, Fax:  +39-080-5486063, E-mail:immunoaffinity Column and LCStudy Director Elke
m.solfrizzo@area.ba.cnr.it. Continue study. Anklam, Joint Research Centre of the European Commission,

(5) Citrinin: Topic Advisor David Abramson, Agriculture 21020, Ispra, Italy, Tel: +39-332-78-5390, Fax:
and Agri-Food Canada, Cereal Research Center, 195 Dafae89-332-78-5930, E-mail: elke.anklam@jrc.it. Approved as
Rd, Winnipeg MB R3T 2M9, Canada, Tel: +1-204-984-5536, First Action in 2000. Continue study.
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(16) 2001.04Determination of Fumonisins;Band B in
Maize Flour and Cornflakes by LGStudy Director Angelo

(30) 2000.09Determination of Ochratoxin in a Roasted
Coffee by LCCatherine Entwislesee28). Approved as First

Visconti, National Research Council, Institute of Toxins andAction in 2000. Continue study.

Mycotoxins, Viale Einaudi 51, Bari 70125, Italy, Tel:
+39-080-548-6013, Fax: +39-080-548-6063,
visconti@area.ba.cnr.it. Approved as First Action in 2001.
Continue study.

(17) Determination of Aflatoxin Bin Cattle Feed by
Immunoaffinity Column Cleanup and LC with Post-Column
Derivatization Study Director Joerg Stroka, European Com-
mission DG Joint Research Center, Institute for Health and®
Consumer Protection Food Products Unit, TP 260,l-21020
Ispra, Italy, Tel: +0039-0332-785170, Fax: 3
+0039-0332-785707, E-mail: joerg.stroka@jrc.it. Continue &)
study.

(18) 2001.06 Veratox for Fumonisis: Study Director
Mark Mozola 6eel3). Approved as First Action in 2001. @)
Continue study. )

(19) 2001.01Determination of Ochratoxin A in Wine and
Beer by Immunoaffinity Column Cleanup and:[Study Di-
rector Angelo Viscontiged 6). Approved as First Action in
2001. Continue study.

(20) Determination of Deoxynivalenol in Corn, Wheat,
Barley, and Malted Barley, ELISAStudy Director Mark
Mozola (seel3). Continue study.

(21) Total Aflatoxins in Corn, Poultry Feed, and Pet
Food Study Director Mark Mozolageel3). On hold.

(22) Total Aflatoxins in Almonds and Raw and Roasted
Peanuts Study Director Mark Mozolageel3). On hold.

(23) 999.07Determination of Aflatoxin in Peanut Bultter,
Pistachios, Figs, and PaprikéStudy Director Elke Anklam
(seel5). Approved as First Action in 1999.

(24) Aflatoxin of Spices by Aflatest KiStudy Director
Mike Jackson, Pert Labs, PO Box 267, 145 Peanut Dr,
Edenton, NC 27932, Tel: +1-252-482-4456, Fax(13)
+1-252-482-5370, E-mail: mike.jackson@pert_labs.com.
Continue study. (14)

(25) Analysis of Aflatoxin by an LC with Activation Using
a Photochemical Reactor for Enchanced Detection
(PHRED} Study Director Arthur Waltking, Waltking Associ- (15)
ates, 482 Rock Rd, Glen Rock, NJ 07452. Continue study.

(26) Mycotoxins in Botanicals Topic Advisor Bruce
Malone, Trilogy Analytical Lab, 111 W. 4th St, Washington, (16)
MO 63090, Tel: +1-636-239-1521, Fax: +1-636-239-1531,
E-mail: bruce@trilogylab.com. Continue topic. a7

(27) 2000.02 Determination of Patulin in Clear and
Cloudy Apple Juices and Apple Puree by:ISizan McDon-
ald, MAFF-UK/Food Safety Directorate, United Kingdom.
Approved as First Action in 2000. Continue study.

(28) 2000.03Determination of Ochratoxin in Barley by
LC: Catherine Entwisle, Leatherhead Food RA, United Kingq()
dom. Approved as First Action in 2000. Continue study.

(29) 2000.08 Aflatoxin M, in Liquid Milk by (21)
Immunoaffinity Column Cleanup and LC with Fluorescence
Detection Sylviane Dragacci, AFSSA, Maison-Alfort, (22)
France. Approved as First Action in 2000. Continue study.

@)

(6)
)

®)
)

(11

(18)

19)
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