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is free of oil, goasypoL and afla-
toxin and h igh in nutr i t ive value.
The oil should be l ight . Hron and
Kuk are making exciting s t r ides
toward this g o a l Again, NCPA pro-
vides financial support and intense
interest.

I n ~ funding a t S R R C in
the 1960s was generously supplied
b y Congress for aflatoxin research
In te rna l f u n d s were shifted in the
late 1970s to give a boost t o bio-
logical resea rch a t SRRC. Tha t
shift in funds, with Alex Cieg]px
in charge of Food & Feed Safety,
allowed for t h e hir ing of two y o n n g

scientists (Mellon and Klich). N e w
funds came later in the mid-1980s
to add to S R R C ' s brain power (Bhat~
nagar, Cleveland and Cotty). They
were brought on board by Eivind
Lillehoj. It is these plant biochem-
ists, mycologists and plant patholc~
gists w h o are doing the different,
innovative aflatoxin research at
S R R C . All research in Food & Feed
Safety at S R R C has the solution
of the aflatoxin problem as its ulti-
mate g o a l Even t h o u g h t h e engi-
neers have a more diverse program,
aflatoxin removal is an important
segmen t o f t h a t program_

Partly because o f l a s t year 's
d r o u g h t and increased toxin levels
detected, the NCPA, t h e corn in-
dns t ry and t h e p e a n u t indus t ry are
ask ing for new f u n d s fo r USDA
research to eliminate the aflatoxin
problem They are confident t h a t
one of the many new approaches
will be successful. The young sci-
ontists a t SRRC are giv ing these
new molecular biology techniques
a rea l chance t o solve a problem
t h a t has plagued u s fo r nearly 30
years.

• . " t . . f ' . . .

""°""': C i t i ". e:. o n t a m n a o n i s s u e s ,

t e c h n o l o g y

Af la tox in made major news in U.S. agricultural circles last y e a r as
growing conditions led to outbreaks in various crops. In this report,
Douglas L Park and Henry N j a p a u of the Depar tmen t o f Nutrition and
Food Science a t the Univers i t y o f Arizona, Tucson, describe recen t
history on aflatoxin and talk about
de t ec t its presence in raw materials.

The scientific literature is replete
with reports concerning the ac tua l
o r probable occur rence o f my-
cotoxin in foods and acu te and sub-
acu t e pOisoninga of man and ani-
mals a f te r t h e ingestion o f such
foods. Aflatoxina, p o t e n t carcino-
genic and toxic metaboli tes pro-
duced b y the funga l species A s p e ~
giUus f l avus and A . parasiticus, can
contaminate animal feeds as a re-
sult of the current ly unavoidable
invasion by the molds before and
dur ing harvest, o r because o f im-
p r o p e r storage o f feeds. The need
to l imi t aflatoxin in feeds is b a s e d
on two major concerns: {a) t h e ad-
verse effects of aflatoxin-contami-
n a t e d feeds on ~nlrnal hea l th and
productivity, and (b) the presence
o f aflatoxin res idues o r t o x i c
metabolites in ~nimal tissues used
as human foods. U.S. crops m o s t
susceptible to unavoidable aria-
toxin contamination are corn, pea-
nuts and cottonsaed. Although the
overall incidence and levels are low,

m e t h o d s and instruments used to

numerous surveys of animal feeds
in the U.S. have shown t h a t spe-
cific regions consistently have high
p r e h a r v e s t aflatoxin contamina-
t iom The Southwest with cotton-
seed and the Southeast with corn
are the areas in the Uni ted Sta tes
m o s t adversely af fec ted b y aria-
toxin contamination. The 1988 corn
crop from t h e Midwest and South,
however, has shown unusually high
levels of aflatoxi~ This contami-
na t ion has highlighted the impor-
t ance o f hav ing a good program t o
moni tor aflatoxin levels in agricul-
tu ra l products and of hav ing ade-
q u a t e analy t ica l tools. Also, t h e
high aflatoxin contamination lev-
els prompted the Food and Drug
Administration {FDA) t o re-evalu-
a t e cur ren t action levels for aria-
toxins for corn. The primary goal
o f a n effective food safety moni-
tor ing program is t h e protection
of human hea l th and t h e enhance-
maut of food resources.

TABLE 1

Current Afhto~In Action Levels Estab-
lished by the Food and Drug ~'lm|n|atra-
tion ~ag/kg, ppb}
Human foods {except milk) 20.0
Milk 0.5
Animalfeeds {except cottonseed

meal) 20.0
Cottonaood meal{used for

mature beef, swine
and poultry rations) 300.0

Regulatory programa
The manner in which the FDA man-
aged risks from aflatoxin is well
documented. Current aflatoxin ac-
tion levels for h u m a n foods and ani-
mal feeds are presented in Table
1. T h r o u g h t h e y e a r s , however,
when unusually high levels of alia-
toxin occurred, t h e agency was re-
qui red to revise the action levels
previously established to minimize
aflatoxin risks associated with in-
t e r s t a t e commerce or shipment o f
aflatoxin-contamiuated products of
the new crop and preserve an ade-
q u a t e food/feed supply fo r t h a t par-
t icularyear . As a resul t of the high
levels o f aflatoxin in t h e 1988 corn
crop, FDA revised the action lev-
eis for t h a t crop and has also in-
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That's what happens when you con-
vert flakes to pellets with a French
Enhanser TM press and feed them to a
French StationaryBasket Extractor with
patented Rotating Basket Bottom
Screen. Here's how and why:

Pellets ere denser and more porous
than flakes. Flfty Ibs. of flakes fill three 5-
gallon buckets, while 50 Ibs. of pellets fill
only two. But, here's the difficult fact to
comprehend. Two buckets of pellets
have more total solvent contact area
than three buckets of paper-thin flakesl
How can this be?

When pellets exit the die plate of a
French Enhanser TM press, they expand
and flash off moisture. This creates high

bulk density pellets thathave a vastma-
trix of open-structured, internal solvent
passages. It's the enhanced composi-
tion of French pellets that enables them
to absorb and release solventfive times
faster than flakesl

Pellets work best wlth s deep-bed
extractor. For pellets with greatly
enhanced porosity to be an advantage,
you need an extractor that's equipped to
give you maximum solvent contact time
with such fast-draining material.

Pellets in a French deep-bed extrac-
tor move four times slower through all
stages of extraction than they do In a
long, flat shallow-bed extractor. Beneath
an equal volume of solvent flow, your

II
i .

pellets gain four times more solvent
contact time in our deep-bed extractorl
This Is why you need more solvent to
achieve equal extraction in a shallow-
bed extractor.

The enhanced densityand porosityof
French pellets, coupled with a French
extractor, enable you to boost capacity
or significantly lower energy consump-
tion with less solvent carry-over to your
DT and distillation system.

"Ibke the next step. It's time to switch
from flakes to pellets and start bank-
ing your energy savings. Contact us
today for more Information or equip-
ment proposals to meet your unique
requirements.

F R E N C H
The French 011 Mill Machinery Company

P.O. Box 920, Piqua, Ohio 45356 U.S.A. Phone: 513-773-3420, Telex: 687-4224, Cable: FrenchPique, Fax: 513-773-3424



1404

FEATURE

vi ted comment concerning a pro-
posed revision o f its compliance pol-
icy gu ide for aflatoxin-contami-
h a t e d corn (54 FR 22622L The fi-
n a l date for receipt of comments
was July 24, 1989. The proposed
rev i sed ac t ion levels will b e 100
par ts p e r billion (ppb) aflatoTins
for corn intended fo r breeding beef
ca t t l e , b reed ing swine o r mature
poultry. Two-hundred ppb aflatox-
ins will be permit ted in corn in-
t e n d e d fo r finishing swine, i.e., 100
pounds o r greater , and 300 ppb alia-
toxins for corn intended for feedlot
beef ca t t l e . The 20 ppb aflatoxin
remains unchanged fo r corn in-
tended fo r use b y humans, for afla-
to~in~ in corn for use b y immature
animals including immature poul-
try end b y dairy animals, and for
corn for which the intended use is
not known. There is no change in
the action level fo r residues of aria-
toxln~ in fluid milk products. Fo r
the 1988 corn crop, FDA is permit-
t ing t h e b lend ing o f aflatoxin-
cont-qminated corn with nencontami-
n a t e d corn t o levels permit ted for
intended animal feed Use. As a re-
sult o f a consumer action suit (Com-
munity Nutr i t ion Institute) and re-
sulting court decisions, t h e FDA
issued a notice in the Federal Reg-
ister, Feb. 19, 1988, (53 FR 5043)
which explained t h a t t h e agency's
cur ren t ac t ion levels are not bind-
ing on the courts. In o t h e r words,
situations can occur where enforce-

G o l d b l a t t ' s d i s t inc t ion
between PPM and PPB
The late Leo Goldblat t once was
tel l ing an AOCS audience a b o u t t h e
small amounts o f aflatoxin--parts
p e r bil l ion--that may be involved
in analytical work~ To il lustrate t h e
difference between detecting par ts
p e r million (PPM) and par ts p e r
billion (PPB), Goldblat t used t h e
following illustration:

If you p u t one j igger of vermouth
in a railroad tRnle c a r of gin, tha t ' s
one part per million. If you distrib-
ute t h a t same j igger of vermouth
among 1,000 tanle cars, tha t ' s one
part per billion.

ment actions a t aflatoxin levels be-
low a n ac t ion level may be war-
ran ted o r where enforcement ac-
tion is n o t p u r s u e d even t h o u g h
the action level is exceeded. FDA
plans to use t h e proposed revised
action levels as a basis for gu id ing
its enforcement o f Section 402(1tID
of t h e Food, Drug and Cosmetic
Act, provided t h e corn containing
more t h a n 20 ppb which is shipped
in in te r s ta te commerce will be fed
to the appropriate group of animals .

FDA's position of not permit-
t ing ammoniation as a method fo r

t iona l Union of Pure and Applied
Chemistry (IUPAC) have method
val idat ion programs a n d work
closely with each o t h e r t o coordi-
nate their activities. A committee,
represented b y members of each
orgeniTJation, meets each y e a r dur-
ing the a n n u a l AOAC meeting. This
Join t AOAC-AOCS-AACC-IUPAC
Mycotoxin Committee serves as a
foca l po in t fo r coordinating my-
cotoxin-related problems. The
method validation program admln-
i s te red by AOAC involves subject-
ing the candidate method t o a n in-

Proposed aflatoxin a c t i o n levels range
from 300 to 20 p p b

reduc ing aflatoxin levels in feed-
stuffs has not changed and t h e proc-
ess is still not permit ted . Although
da t a from research conducted over
t h e p a s t 20 years support, as a
whole, the sa fe ty and efficacy of
ammonia as a process for inacti-
va t ing aflatoxin in feeds, approval
o f t h e process by FDA is be ing
withheld primarily due to concern
over potential toxicity and possi-
ble carcinogenicity of ammonia/
aflatoxln reaction products which
could occur in human foods derived
from animals fed the ammoniated
aflatoxin-contaminatod product.

Analytical me thods
Suitable analytical methods for t h e
detection and quantitation o f the
aflatoxlns are necessary for an ade-
q u a t e food safety monitoring pro-
gram. These me thods could he used
u n d e r a var ie ty o f applications, i.e.,
screening, survey, regulatory con-
trol, etc. Various me thods b a s e d
on e i the r biological responses o r
on the chemical characteristics o f
the to~in.q have been developed and
validated by an interlaboratory col-
labora t ive s t u d y . Organizat ions
such as the Association o f Official
Analytical Chemists (AOAC), Ameri-
can Oil Chemists' Society (AOCS),
American Association o f Cereal
Chemists (AACC) a n d In te rna-

ter laboratory collaborative s t u d y
t o determine method performance
characteristics. The report o f the
study, usually prepared by the As-
sociate Referee, is then submi t ted
to the AOAC for adoption of the
method . M e t h o d s t h a t have suc-
cessfully met performance charac-
ter is t ics as determined by in-
d e p t h reviews by the General Ref-
eree, Committee Statistician, Meth-
ods Committee for t h a t par t icular
commodity/analyte, and Official
Methods Board are g ran ted interim
Official F i r s t A c t i o n . The final
s t a g e in t h e approval process is a
vote of acceptance b y the Associa-
tion membership a t the annual meet-
ing. A t this po in t the method is
Official F i r s t Action.

Severa l test systems have been
developed b a s e d on an emerging
technology of immun~.Jaemistry us-
ing antibodies with specificity t o
aflatoxins. These methods can he
divided into two categories: enzyme-
linked immunosorhent assay (EL-
ISA) and affinity chromatography.
Some of t h e s e methods have been
eva lua ted t h r o u g h joint AOAC/
IUPAC collaborative studies. The
E L I S A method u s i n g microti ter
wells (AgriScreen) has been adopted
Official F i r s t Action by AOAC for
screening for aflatoxin B1 in cot-
tonseed products and mixed f ~ l s
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A N N O U N C E M E N T

A V A I L A B I L I T Y O F F I S H O I L T E S T M A T E R I A L S

T e s t Mate r ia l s C u r r e ~ l y Available:

• m3 e(hyl estsr ~ , ~ frorn rnenhade~l o~l, bu lkpad,~ed or
soft-ge/encapsulated (80% n-3 fatty adds includir~g EPA and DHA)

• ethy~ esterso4om~ o~i (70'yo o~c), bulk pad,,ed or soft-gal er,c~0~u¢-ted
• ~o,kwized ~ ~I, bulk pec~edor soft-ge4 e~cz~osuLste<i
• comme~dal pr~oan~tk)ns ~ corn, o~,,e, or s~dfl~ (dl, soit-ge~

e~<=~psu~eed o~y

P r o c e ~ n g and Speclflcatlo¢=
of Biomedical T u t Mateclals:

The n-3 ethyl ester concentrate Is prepared from vacuum-deododzed
menhaden o(I using transesterificatton, urea adductlon and short-path
d t s t l ~ . The conc~,bule contains appmxlmataly 80% n-3 fatty acid

esters (44% EPA, 24% DI-IA, 10-12% ~ m3 fatty acid ~ eeters),
3 % C18 (other than n-3), 6 % C16 and the remainder as oth~ eslBrs. It
contains 0.2 mg/g "rBHQ as ant~oxtdant, 2 n'~g/g tocop/nerols and 2.0 mgJg
cbek~teml. The concentrate Is nvaJlalYe in 1 g soft-gal capsules (100
capsules40ot~) or pad~gad bu lk in q ~ suitable to Investigators
needs.

• P l a c e b o E t h y l ~
"the stbyt esters of virgin o l lwo~1am pte@emd by tzansestedflo~Ik)n. The
prepatst~n contorts approxJmalaly 70% ~ acid, 13% C16, and 15%
C18 (<1% n-3) fatty acid eth~ estem. It contains0.2 rngYg I'BHQ as
antio~dant and 2 rng/g t o c ~ . Tt~ p r e ~ i s nvallable In 1 g
soft--ge~ capsules (100 capsuis~bott~) or i~okaged in bu lk In quantztJas
su ~able to k-w~tkgato~ nasds.

• D e o d o d z e d M ~ r t h a d e n o i l
Dondo,-tt-~ menhaden e~l Is Ixemred frorn el u'mthasbeen winteCm~d and
aka~ reded; t.t Is proceeeed through a two-staga w',ped-fikn e v a p ~ to
remo've cholestoro~, vo~atlis ox~idetlon products and any traces of organtc
contaminants. The oN contains app~x:lrnately 30% n-3 fatty ~ in the
t ~ f o r m ; t4%EPA, 6%DHA, 6% other n-3. It contalns 0.2 mg/g
FBHQ as er~o)ddant 2 n~Yg ~ and 2.0 rng/g choCas~. The
de(x:iodzed oit i s av~able In 1 g so(t-ge( capsuiss (100 capsulee/oo4~e) or
IS pack, aged In bu lkq u a n t l ~ suitable to I ~ r s needs. S p e ~
reques~ for an0o0ddant free oM ~ be conskJered.

• Ptace4)o oils
~ p~e~0~m~d~ ofcorn, o&Iv~, ~mcl a~dltow,sr ~ ~ be,eo so~t-gal
encap~lated m serve as p]ao~d~os for strikes InvoMng encapsulated
~ ~ . 1-f~ ~is corTt~dn 0.2 rng/g TBHO ~ ant~):ddast and 2
~ t~x:q04",~mls. TI~ maj~fstb, a d d s f l x ~ ~ am: corn (5~Y= 18:2n-
6, 26% 18:1n-9), olive (17% 18:2n-6, 57% 18:1m9), safflower (80% 18:2n-
6, 9 % 18:1n-9). They are available In 1 g soft-gel capsules (100
capsuCesYbo~). ~ vegetaUe o~b~ ~1 not be 'U'rr~rk~d In bul~ form,
kw~tkgators may reque~ analym of ar~oxk~nt and tocophe~ k~k~ In
v e o e ~ o~s that they ~ .

FISH O I L " r E S T M A T E R I A L S P R O G R A M

The Rsh O41 Test Ma~da~ Program Is ad~ntste~d by the D~nsion of
Nuldito~ Re~eerch ~ Inthe Offico of D t ~ a ~ Prevention, NIH. It
w'~s e~011shed In lg~6 t h r ~ the c o o ~ of the NstJonol ~
o( Hea,lh (NIH), theAlcol~, DrL=g Abuse, and Mental Hee~ A d n ~ , ~ . k ) n
(ADAMHA), and the Natior~ Oceerdc and Atmo~ohertc Admlrgstmtion/
Depervno~ of Co~nerco (NOANDOC). Th~ ~ has been ck~g.ed
to prowde a long-term, consistent supply of quality-assured/quality-
co,rdro&ed test maffi,nalete resean:Jnem in orderto fadltat~e theevaluaiton of
the roCethat omega-3 tarry add~ pCayInhealth and d~ea~e.

R s h OI l T e s t I k l a t e d ~ ~ Commi t tee :

A Fish Ol~ Test Materials ~ Committee (FOTMAC) i s cochalred by
sch~tlflc staff from ADAMHA and NIH and i s composed of sclentist~
representing the funding agencies (NIH, ADAMHA), the research
community, Department of Commerce (DEC) and the Food and Drug
A d m ~ (FDA). The FOTMAC movUes s d e m ~ advice to the Dec
rega~ngthetypas of r n a ~ needed by reeeerch sc~tsts, s~pp~ng

p ~ d u n ~ ~ ~e ~ , and a d d ~ o ~ q u ~ c o n ~ and p~xtx~on
t ~ . ~ . ~ comrrit~ee ~ advisory te the FISI-~ Oi Test Ma~edals F~n~g~am
on general programmatic Issues such as future dtrectlons and has
produced a Geed Lab Practlces ~or Polyunsatum~ ~ M a m a . In
a d d ~ , the c o m n t t t ~ provk~d g~denco to Dec cbr~g the mo~____~.on of
the DnJg MasterF-de submitted to the FDA by the FOTMAC. A manual on
Ana'ytJcal Me¢~ds for the Quality Assuranco of F~h O~ was produced by
the DOC.

R ~ oi l T e s t Mate r ia l s D i s ~ b u t t o n C o m m i t t e e :

A Fish Oil Test Mate~ats Distribution Con'cnlttae (FOTMDC) m c o r ~ of
NIH and other Federal sciences that do not use these products. The
Dlstrlbuhon Commit tee processes the appl icat ions received from
I n v a s t i ~ and a d v ~ 1~ CX~ of a p p ~ that have fum,ed t ~
a p t ~ ~ and ~ ~ regar~ng the etstzib~ee
o~ r e q ~ r ~ .
The awarded mater ia lsare provided to investigators free of charge.
Availability of mater ia ls are contingent on DOC/NOAA production
capabilities. When pdodtizatlon i s necessary, the order wi l l be: 1)
NIH/ADAMHA funded, 2) other government funded, 3) peer-reviewed,
p r ~ funded, 4) NIH/ADAMHA approved, not funded, and 5) other.

To quaJlfy to receive msterials ~ In t t ~ a n ~ the applcan¢
mu~: 1) have peer-reviewed reseerch, and 2)s ~ 0 ~ t a correc0y compCet~
appllcstJon forrn and a s~gned waiver of I~01tty. The co,,.,-'~ee t~! not be
responsi~ ~ a ~ e ~ n g the sderW~c meritof the ap~catk~. P . e ~ a k ~ s
on human s u l ~ and anlma] reeeard3 apply. In accordanco with federsJ
regulaborts, an IND ru'nber w l be r ~ forthe uae of theee mateda~ In
human studles. T]'~ FOTMAC has ~ a drug masterfile at the
FDAwNch Inctudes manufacturing, ~ ~ and ~
dam re,want to these produc~ V,~gatocs us~g DOC__,,NOAA rnatedals
may re.fence th isf l isIn order to expedite thek IND r e ¢ ~ .

Requests for mater ia ls of amounts greater than 500 kg of vacuum
dsododzed ~ oil and/or 50 kg of n-3 ethyl ee~r ~ shouk:l
not be submitted without pdor cl i~ __~on with the NMFS - Charleston
t_ab~"am~. For further Irdormatk~ contact Ms. Patdda Fak at (803) 762-
1200.

Test Matedals Avallable In the Future:
Test Mal~'tais and thek- mlevant application __pmc~ will be announoad In
the NIH GtJde asnow materials 10ecome ~ .

O t h e r I n f o r m a t l ~ :
Additional informat]on wil l be provided the investigator in the form of
complete quality assurance data for each lot of test matedal shipped,
generaJ diet preparation Information, and Inst~ctlons for formulstjon of
p~cebos conta~ng ~ b e ~ ' ~ d to the kwe~ Inthe tast mmedaJ.

Im,eeligatom may obtain ~ ~ sod apply for available fish oU
test matedalsfor relevant studies by rsqeeetk~ an applica~n form from:

M e l l m Wod(rnan
Program
Rsh oil TestMatedals Program

of N u b | i ; ~ Research Coordination
Building 31, P ~ 41363
N a t l ~ l tnsffiut~ of Health
Brahmin:m, Maryland 2O892
(301) 496-2323

NIH IS AN EQUAL OPPORTUNITY EMPLOYER
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T A B L E 2

Commercially Available Aflato~In Test Kits

Level of
Detection Analysis T imea

Test Kit Analyte{s) ~ of % s t {mg/kg) {rain/sample) Application Manufacturer

Aflatest-P B1,B2,G1,G2 affinity b 2 7 instrumental, V I C A M
M 1 column 0.1 (M1) semiquantitative 29 M y s t i c Ave.

AflaQuick B1,B s affinityb 2 5 Somerville, M A 02145
co]11mn (617) 6234)030

(800) 338-4381
AgriScroen c B1,B2,G1,M 1 E L I S A b, 1 12 v i s u a l a n d Noogen Corp.

microtiter 0.2 (M1) instrumental, 620 ~ Place
we l l s semiquantitative, Lansing, M I 48912-

quantitative 1509
(517) 372-9200

Afla-20 d B1,B2,G1 E L I S A , cup 20 4 v i s u a l International Diagnostic
pass/fall System Corp.

Afla-10 10 P.O. Box 799
St. Joseph, M I 49085
(616} 983-3122

IDEXX-AFB B1,Bs,G1 E L I S A , micro 3 45 instrumental, I D E X X
t i t s r we l l s semiquantitative 10(} Fore S t r e e t

20 Portland, M E 04101
CITE-Probe- B1,B1 E L I S A , probe 3 visual, (207} 774-4334
Aflatoxin pass/fail (800) 548-6733

EZ-SCREEN: B1,B2,GI E L I S A , C a r de 20,5 visual, Environmental
Aflatoxin pass/fall Diagnostic Syst~m~

Corp.
P.O. Box 908
2990 Anthony Road
Burlington, N C 27215
(919} 226-6311
(800) 334-1116

Total B1,B2,G1,G2 affinity 1 30 v i s u a l (with Oxoid U.S.A., Inc.
aflatoTin~ colnmn U V viewer), 9017 R o d Branch Rd.

semiquantitative Columbia, M D 21045
(301} 997-2216

Aflatoxin M ~ M1 affinity <0.1 30 v i s u a l (with (800) 638-7638
colnmn U'V viewer),

semiquantitative

Aflatoxin B1,B2,G1,G2 E L I S A , 1 p p b 30 semiquantitative

Ailatoxin M1 M1 E L I S A , 10 ppt 40 semiquantitative
test microtiter

test microtiter

S A M - A BI,B2,GI,G s Selective i0 ppb i0 Pass/fail
absorptionf

S A M - A Z B1,Bs,GI,G 2 Selective i0 ppb i0 Pass/fail
(zoaraleno~} ~ r p t i o n f (SO0

ppb)

Transia
8, rue Saint-Jean-de
Dien
69007 Lyon, France
72-73-03-81
Ralldon Diagnostics
3609 E. 29th St.
Bryan, T X 77802
(409) 846-6202
(8OO} 888-5688

a D < ~ not include sample preparation and extxactiom
blmmunochemical methods; Affinity coblmn or E L I S A {enzyme-linked immunosorbent assay).
CAdopted A O A C Official 1st Actionfor screening for aflatoxin B I in cottonseed products and mixed feed; Adopted A O A C interim
Official 1st Actionfor scre~inu for aflatoxin B I in corn and peanut butter.

dAdopted A O A C interim Offic~l Ist Action for screening for aflatoxine Bl, B s and GI in corn, peanut butter, poultry feed,
cott~nse~l, and raw peanuts.

erhree card system availahltr one tmmnlelosrd or five sampls/card at 20 ppb or one sample/card at 5 ppb.
fModified Holaday-Velasco minicoblmn { A O A C method 26.020-26.025).
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TABLE 3

Commer~ally AvailAble Sample Cleanup Colnmna for Aflatoxin Analyl~s
Cleanup

Item Analytss(s) Column Time Appl ica t ion Manufacturer
224 Myco-Sep B1,B2,G1,G 2 selective 10 sec sample RomerLabs, Inc.

COblmn cleanup, P.O. 2095
TLC/HPLC W~ahington,MO 63090

Aflatsat-P

EASI-EXTRACT
(Totsl
aflato~na)

EASI-EXTRACT
(A.flatoxin M0

B1,B2,G1,G2,M1

B1,B2,GI,G2

M1

column

~ef in i~ 17 rain
co|nmn

affinity a 17 rain
coblmn

samp~
cleanup,
HPLC

sample
cleanup,
HPLC
sample
cleanup,
HPLC

(314) 239-2708
VICAM
29 Mystic Ave.
Somerville, MA 02145
(617) 623-0030
(800) 338-4381
Oxoid U.S.A., Inc~
9017 RedBranch RcL
Columhia, MD21045
(301) 99%2216
(800)638-7638

aTmmunoch~mic~tl.

and interim Official F i r s t Action
for screening fo r aflatoxin B1 in
corn and p e a n u t but te r . Similarly,
t h e cup method {Afla-20) has been
adopted interim Official F i r s t Ac-
tion by AOAC for corn, p e a n u t but-
ter, raw peanuts, poul t ry feed and
cottonseech Two collaborative stud-
ies evaluating the affinity column
are u n d e r way. These studies are
evaluating t h e use of t h e affinity
col-ran as the cleanup step fo r liq-
uid chromatographic methods o r a
t e s t kit u s i n g fluorescence for t h e
determinat ive s t e p . Severa l new
commm-cially available methods are
l i s ted in Table 2.

Chemical methods, u s i n g thin
layer {TLC) and liquid chromatog~
r a p h y , have a major problem with
sample cleanup o f the extract pr ior
to t h e deter,,inRtive step. Severa l
columns have been developed t o al-
leviate this problem (Table 3). The
Afla tes t -P (Vicam) a n d E A S I -
EXTRACT (Oxoid U.S.A.) affinity
C O h l m n 8 are undergoing interlabo-
ratory validation studies. Wi th re-
s p e c t to other validation studies
on chemical methods for aflatox-
ins, a liquid chromatographic
m e t h o d based on trifluoroacetic
acid {TFA) derivatizationof the tox-
ins and a reverse-phase cohlmn with
fluorescence detection has been
adopted interim Offidal First Ac-
tion by A O A C for the determina-
tion o f aflatoxlna BI, Bs, GI and
G~ in peanut butter and corn at

concentrations of >13 ng total aria-
to~nalg. The results of a collabo-
rative study for a selvent~fficient
T L C m e t h o d for aflatoxlna are un-
der review by A O A C . These stud-
ies were joint A O A C / I U P A C ef-
forts.

The evolution of aflatoxinmeth-
ode from nonspodfic biological re-
sponses to highly specific chemi-
cal and biological methods demon-
s t ra tes t h a t analytical capabilities,
Le., level of detection, specificity,
etc., are continuin E processes. Con-
sequently, as b e t t e r me thods be-
come available, it is necessary t o
submit them t o a collaborative
s t u d y t o truly eva lua te perform-
ance characteristics of t h e methocL
Also, regardless of method perform-
ance att~utes as demonstrated by
the validation study, each analyst
must demonstrate his or her own
proficiency with that particular
methocL For this purpose check-
sample and laboratory Cp1al~T
ance programs have been developed
and shou ld be u s e d . Final ly, t h e
importance sample collection and
preparation play in the overal l ana-
lyt ical picture cannot be overem-
phasized. We have n o t discussed
this i s s u e , however, the sample/
test portion m u s t represent t h e lot
t e s t e d fo r the resul t to be of any
meaning.
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F G I S seeks bids
on tes t kits
The U S D A ' s Federal G r a i n Inspec-
tion Service is seeking competitive
bide on th roe types o f aflatoxin t e s t

(Continued]
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kits a f te r preliminary evaluations
showed five kits would meet require
ments fo r t e s t i ng corm Tentative
plans are to he using the kits to
test the 1989 corn crop, if bidding
and acquisition procedures can he
completedin time.

• . -., %-:!~: ::~:yy
" " " " * " - ~ . . : " . ' L ; h

. . . ' .: ",,'. ~::':"i.
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F G I S a n n o u n c e d in mid-
July it would seek bids on t h e EZ-
Screen, A f l a t e s t and Afla-20-Cup
ki t s . Two o t h e r k i t s , SAM-A and
OXOID, also passed FGIS test re-
quirements to indicate excess o f
20 ppb aflatoxin. The kits are t o

be used a t 38 FGIS service point,
replacing minicolumn a n d TLC
m e t h o d s . A n o t h e r 13 kits are t o
be used a t ten export field offices
and three o t h e r offices t h a t receive
requests to test corn fo r aflatoxin.

European perspective
on aflatoxin

The European Economic Communi t y established severe l imi t s in 1988
on aflatoxin contamination in raw materials imported for use as feed-
stuffs or for other purposes. When the new rules were announced, many
traditional suppliers o f such materials complained the rules would dras-
tically c u t their trade with Europe. This s tudy o f U.K. and EC legisla-
tion on aflatoxin was prepared b y the U.K. Min i s t ry o f Agriculture,
Fisheries and Food in London to explain the background and previous
regulatory s t e p s that led to current legislation on aflatoxir~

Mycotoxins will be a familiar sub-
ject t o many . Others may like to
b e reminded t h a t mycotoxins are
t o x i c c o m p o u n d s p r o d u c e d b y
molds. AflatoxinR, in tu rn , are a
g r o u p of mycotoxins, generated b y
some strains of Aspergillus f l avus
and A. parasiticus.

Aflatoxins have been f o u n d in
many crops. But t h e known prob-
lems are more acu t e in tropical and
subtropical products--corn, cotton
and p e a n u t s , fo r example, have
been cited. The problem is of t en
exacerbated b y storage in hot o r
humid conditions.

Aflatoxlns have been p u t for-
ward as causes of l iver cancer and
acu te l iver damage in Third World
countries. No clear-cut l ink has y e t
been established between man and
contaminant, but the connection
forms the basis of governmental
r i sk management strategies.

U . K . a p p r o a c h

Aflatoxin contaminat ion affects
both animal feeds and some human
food and is a subject which is taken
seriously in the Uni ted Kingdom
and in the European Community.
The legislation on animal feeds
.ires t o protect the food chain--

t h a t is, to preserve the qual i ty o f
t h e ult imate products consumed b y
humans. Legislators also m u s t con-
s ide r the impact on the farm ani-
mal, both from the po in t o f view
of the animal's own welfare, and
the implications for the farmer.

Attention has focused particu-
larly on contamination in animal
feeds by aflatoxin B r This is the
m o s t common o f the aflatoxins, and
t h e m o s t carcinogenic in animal
tests. It was f i r s t identified in the
1960s, in the U.K., following t h e
d e a t h of over 100,000 young tur-
keys and ducks who had fed on
peanut meal. And we now know of
t h e possibility o f onward contami-
na t ion of milk by the metabol i sm
of aflatoxin B~ t o aflatoxin M~ in
dairy cattle.
Controls o f f'mal feeds
In 1973, the European Community
passed legislation prescribing maxi-
mum permissible levels of aflatoxin
B~ in various types of animal feeds.
This coincided with the U.K.'s en-
try t o the EC a n d therefore applies
in t h e U.K. There have been some
amendments and additions b u t the
basic framework remains un-
changed and applies across all of
the 12 member countries o f the

EEC. Examples of the u p p e r lim-
its allowed are 0.01 mg/kg for com-
ple te a n d complementary dairy
feeds and 0.05 mgJkg for s t ra igh ts
(each with reference to a moisture
content in t h e feed of 12%).
Controls o n r a w materials
There are also controls on some raw
materials, used in the manufacture
o f animal feeds. There have been
changes recently b u t the basic aim
remains the same-- to reinforce the
controls on animal feeds generally,
and so t o pro tec t the safety and
quality of animal feed and o f the
human food chain.

In the late 1970s it was c lear
t h a t the U.K. had a problem with
milk. The monitor ing program of
milk showed t h a t too many sam-
ples contained aflatoxin. It was
thought t h a t the culprit was the
presence o f aflatoxin B1 in dairy
feeds: when dairy catt le are given
rations contaminated with aflatoxin
B 1, then the metabolite aflatoxln
Mt is excreted into the milk. Pea-
nuts and cottonseed--raw materi-
als used in the manufacture o fdairy
feeds--were t h o u g h t t o b e t h e
sources of t h e contamination. The
U.K. therefore introduced a ban on
the import of peanuts o r cotton-
seed containing detectable traces
of aflatoxin B1. This was shortly
adapted to a ban on imports of pea-
nuts when contaminated a t a level
above 0.05 mgJkg.

The pol icy of controlling t h e
raw material was highly success-
ftth aflatoxin cont-qmlnation of milk
was reduced dramatically. Of sam-
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