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New Look For feed rcesshiews

Updates USDA Aquaculture
Outlook 2001!

n October 10, The USDA Economic
OResardn Sevice sswed a eport,

entited: "Aquacuture Outlook,"
Repat No. LDP-AQS-14 informed theexaninaton
of the U.S. aquaailture industy: production,
inventoly, sales, pces, inpts, and tade d catfish,
trout, tilapia, salmon, wilusks, crawish, shimp,
ornanentd fish ard nev speies. The anount of

seafood imported into the United Statover the last

5 years ha grown consderably. Mwch of the
increae hascome from aquacutural production in
other countries speaitly targeted to highalue
markets,ike the U.S.

Exporting countries can @ this through the
introduction of products that they have an
economic adantage in producgnor they can
produce products that havean exsting market in
the U.S. Twoexamples areriports of crawfish
mea fromChna ad fozencatfsh filletsfrom
Vietnam. The domesic aquaaulture indudry is
expeckd to face stong compettion for the
remaimler of 2001 and to 2002 from imported
aquaailtural products. An electonic copy of the

full report 5 posed &
http://www.ers.usda.gov/publicatidas/view.as
p?f=livestock/Idp-aqs/

New GAO s Reports Involed
with Foodborne lliness
Surveillance and Fod Safety

n September 7, the US General
OAcoounthg Ofice Issled aReprt,
Titled: "Food Skety. CDC Is
Working to Addres Limitatiors n Seeralof
Its Foodborn®isease Surgillarce Sgtems'
GAO Report Number 01-973, vdfi is posted
at http://www.gao.gov/cgi-bin/getrpt?gao-01-973

On Ocbber 10, the US Gaeral Accaunting
Office Released a Statemh¢hat was presented
that day by GAO's Rbert A. Robinsm,
managing diretor, natural resources and
environmentissues, atitled: "Food Safey and
Secuity: Furdanentd ChamgesNealed to
Ensure Safe Food," GAO Report Number 02-
47T, efore theSubommitteeon Oersght of
Govemment Managment,Restucturing, andthe
Digrict of Colmba, Senge Conmittee on



Governmentahffairs, a copy of wibh s posted
at: http://www.gao.gov/cgi-bin/getrpt?GAO-02-
47T.

What Is ATP Luminomery?

Drs. Charles Hagedon and Nancy legVirginia Tech

denosne-triphosphae (ATP) is the
A energy sorce ommon b all living

organisms"It disappears withitwo
hours dter cell death, and he amaint per cell is
gereraly consant”(1). Measvenentsof
extracta celular ATP canbe drectly rdated to
the the numlreof bacteria present, and dam a
very rapidl method for determimg microbial
numbers and quéling sanitation procedures.

The eagest way to measure the ATP levd is
through theuse d the firefly light emiting
mechanism. This mecham utilizes the
luciferin-luciferase rea&tion to emit lightin the
presence of ATP. Generally, one adds these
enzynes to a sampledm whichthe ATP has
beenextracted.

The light produced is aparent

within almostsecond, and is poportional to the
amountof extracted ATP present. Theis light
emtted nust ke masued ty aluninomete or
scintillatio n spectrometer. The reaults of this
measurenent arereturned in RLU's (Rdative
Light Units). A high alue ndicates a gh
nunber ofmicroorgaisns preert, whie alow
nunberindicates ew kacteiapreent.

Luminator Procedures:

The procedures equiredfor luminomety testing
varyslightlydepenohg upon sesral ssuesthere
are may omnercidly awilabke lumnomneters
that basially al functons n the sme nanne,
however sample volues, threshold readings,
time requied and@agentsiecesaryall vary
slightly from mamufacture to manudcturer.

The basicprocedure however is the sane far all
luminomters:

1. Collect samples.

If your sample is notiquid form, it will be
ne@ssay to sisp&d n anappropiate brothor
buffered ®lution.

2. Extract ATP from the sampleusing
extractant, usually purchaed fran the
luminometer manufacturer, in order tel@éase
the ATP from the cells. TheATP mustbe
releasel into solution in order for it to be
detected.

3. Add reagents(luciferin and luderase
extracts), Bo purbasedromthe maufacturer,
as direted by he manufaatrer. (Volume and
seqierce wil varyfrommanufactuer to
marufacture)

4. Mix, and aquickly measue light output in
luminometer. The basicprocedure is quite simple
and very apid, taking only a few mments ace the
sanpleisprepaed. Ths immedatereturnof
results is what mak luminomety so apaling

to indusgry ard researwers ake. Preiousy, a
minmumof 24 hours was requiredrfany type
of microbial numberdetamination.

Rapid st kts arealso available fomany
common 6od/beverage items all & surface
and watesamjiing.

These apid kits usually involve a swaheld in a
speiaized cotanerwhich dso hod thereagnts
necesaryfor testhg. Thereagets howeve are
separaed from the sweb by a lgyer of material that is
eadly punduredto alow mixing ofthe eagats
following sampling On site, the swab is
renovedfromthe ontaner,the sirface or
materialis swabbd according to a predeternine
protocd (which indudes a defied area or volue)
and then he swab is immesed into the reagents in
the tube. Whin a w secods, the etire
contraption is insered intothe luminomegr, and the



RLU's ae reurred. Thee aremany vaiations to
this teclnique tlat carnprovde nore nformdion
than a smple RLU readhg thatdetemines the
overall nicrobialload. If the saple isnot extracted
prior to testg, the bckgroundewel of ATP
presehcan beneasred.

This test is usuig run along wth an extracted
sampge in order to determine how much ATP is
present that is noniomobialin nature. F&ire to run
this tes abng wth you exractel sangde preents
you from keing certairthat the RLU value obtaed
is due in entety to the microbial pgulation.

You can ako peforman arichment tet on
sampés by culring your sample inbroth for 18-
26 hours por to testig. Whie ths procedure
reduces the rapigi of the technologyit can
provide usefuadditionalinformation such as
viability and testing accuracy.

Pros and Cons:

The rapility and gnpicity of ths proedure
clearly demanstrate the gopeal of luminometry,
however, there are sevednhwbacks assode
with the techology. The nainissie of conern
isthat tle numbkers réurnal (RLU vdues) arenot
at all comparable to plate counts or MPN values.
Before inplemating ths technologynto an
industry or lab, avalidation pocedure must be
completed an any and all typesof samplesin
order to mke en of tle vdues retuned For
exampe, an RLU value of 800 means rothing if
you haven'tvalidatedthe machine by aoparing
plate caunts to RLU values. If you are typically
usihg the sare types ofsanples, (ie., sdior
plant mateal), you wouldifst need to run
luminometer tests alang with plate caunts in

completed dong with luminometer values untl a
correldion can be nade for ach naterial

This 5 time consuing and gpensie, but
eventuall, once the correlatioral been ade,
luminometertesing is all that is neessay. As
mentoned above, the RLU values change dadically
according to samelmateriakven f the mcrobial
load is exaty the sane. Thee are gveral easons
for this whch also hae to be considered when
comparing RLU vailes.

Onereasn b tha thereisan nheent anourt of
ATP peseats n nost materalsthat ae not
microba in rature This nust ke talen nto acoun.
This data can be obtained tmnning the samelfirst
without extractant, but this adds yetotler sep to
the procedure. Another reason is that "quergthi
of the light emitted arecommon,and inherento the
sampe type. For instance a dark, or thick sample
(molasses or glue) with the same amaint of bacteria
present per volumas a samplsuch as water, may
not have the samd_.R value.

Thedarkthick sanple wil not entt as nmuchlight,
and therefore the readinvill be lower. Thigauses
problemsn that one mighget a low reading,
however, the microbial load is adually high. This
problem carbe combated bgiluting as welhs
compleing quenching widiesto detemmine the
percent quenching value which you can mdtip ly
your reading Y in order to adjust tahe actual
value.

Cost is another issue thaust be considered.
Purchasing the lumbmeter is a one time expense
that is eagjl judified in the raplity and ase of use.
However, tle test kit{reagets, extractatn etc.)

order to carelate the data so that in the future, arand sipplies needed mug be purchased dten. While

RLU valueof 800 has a imrobialload valie
aseciatedwith it.

The RLU value will change dhstically accordng

they are not ouigeously expensvin most cases,
they are more expsive than petri diges and agar
used for plate counts. In industry however, timing is
essentl, and mong is abundantAcademic labs and

to sample raterial so, plate counts or some othergovennenta agercies lowe\er, naynot ke albeto

means of btaining micrdial numbers mudbe

justify the price on ragdity and onveni@ace.



Links to Other Sites on Luminomettry:

Biotrace
http://ww.biotrace.co.uk/index.cfm/apgicatio
n/frameset/product/menustyle=produdis is a
commercial s offering luminometr sugplies and
equipment This sie explains e tedinology and
conceots benind luminometry as wil as direcions
for samplng and testing using theirachines.

Turner Design
http://www.turnerdesigns.com/apgations/998
2620htm Thi s amther omnercal ste that not

The Third Wire...

David Bankston

third rail @as inASocial Scurity is the

third rail of politics@ This rders tothe
belef that any pdician who mess with Social
Secutty hassigred hs death arrant ér future
elections. Thethird rail expressio comes fron the
way that eledric-powered subway trains ge their
power. Thestrairs run on two fiés, whch are
very, muchlike the rds ugd for reglar trans.

Y ou hae pobally head rekreme toAhe

only ofers lunmnometer eqyuiment and supigls, but The differenceis that the subway hasa third rail

a nice desgption of thetechndogy and aplications
as well as infamation cancerning céibration,
validation and snstiv ity.

Smdke From Segember 2001
SCP and HACCP Training
Classes at LSU!

e had 18participants in S® class and
W20 participantsn HACCP chass. Our

participants weradm Louisana,
Kentucky, Mssouri, Texas, Msisgipi, Mimesota,
Florida, and Mexico. Sorry, for pegple who could
not come due to flighancekltion. We hope that
you coudl join us n other safood traming courses.
Our instructors are from the State of Loans,
Department of Healthna Hospital, Mr. Mke
Cormier; Mr. Dawd LeRayfrom U.S. FDA, New
Orlears; Ir. BobPrice fom Unhiversty of
California, Davis; Dr. Michad W. M oody,
Department Head, LSU Food Sdence Dr. David
Bankston, EngineeLSU Sea Grant College
Program, ard Dr. Voranuch Suvanich, Interim
Seafood Technologist, LSU Sea Grantl€ys
Program.

We lavepostedhe pcturesfromboth tainngs on
SeafoodNET at
http/www.lsuagente.coniseafood/ativities.Hm

betweenthe tacks ard thethird ral isthe Aot@
leg of the electic power distibution system wih the
regular rails beng grounded With this seup, if a
person touched the third rail and ground at the same
time, eletrocution ould resilt.

We b have third rail systems or subways in
Louisiara, the closest that we come are the street
cars in New Odans that get their power from an
overhed eletric ine But we do hee a thid wire

in most d our dectricd systems in homes and
busneses. hat third wire s theone tlat comeds
to tha Aextra@aprong, on a 3-pong plug While the
third ral is a ptentialsource of dnger, th third
wire is actially a safety featre. It is intended 6 be
grounded trough the kectrical wring.

To understand how this a safetydature, we need
to look at the reg of the wiring. In a 110/120-volt
sysem two wies are ecessy to deiver power.
Oneisthe reutralwhich 5 usally conneted to a
ground and he oter is a hbwire in which the
voltagecycles fombeng hgherthangroum to
being lowerthan gound. The curent, which is the
flow of ekctricity, fows according to the voltage,
changng or alternating dection as the voltage
changes flom a alwe alove goundto a véduebebw
grourd. (That iswhyit is krown & ACor
alternating current power.) When working properly,
the curent flows from the hotwire through the
electrical device being pwered and hen tothe



neutral. For examge, it may be pwering a mdor in This sownds gad - even if somdting goeswrong
a eéctrecaldrill, which & ekctrcaly isolatel from  with the eletrical solation (a wet idustrial
the casef the dil and theperson usagthe dril. environmentis condwive to such poblems)-the
Since the elctricity ras onlyone path, whicht can third wire can pevent ham. Thee is a céch,
travé - throughthe notor to groud - theper®n  however, asthere frequently is. The cdch is that in
usirg the dii does not redee anycurrent. order for the third wire to provide protection, it
must e irtact and comected to a grouh
However, & we all knav, things can gavrong and
the eledrical isolation can break @wn. It may be This 5 not alwayshe case. Have youavseen a 3-
from mosture or dirt bridging theragap between prongpluy on @ estenson cord tlat hal the lottom
the mobr andthe cae, fran insulation aound the prong cut or broken off? Havely ever seen a 3-
wires breakig down or from other causes. Whenprong plug used Wi a 3-prong to 2-pnag adapter
this happens, the cae o the drill can become without the wire pigail (assuming it ishiere) being
eledricaly hot - it B conneted to the hot we. connect to a ground? Is that third prong in the 3-
prong outet even onneced toa graund?
Now the pesonusing the dril isan éernae pah
for the electrity to flow. If it is a good enough In al of thee exampes the tlird wire isnot
path eroughcurent wll flow throwh the pesonto connected to ground and thus cannot provide an
ground to sesrelyshock or ectrocute the pson. alterrate path to the opator for edctricty to flow.
Seafood processinggpits are often wet If this happers, tre thrd wre 5 nolorger asaéty
environnents, whichmeans that the path through feature; it is justuseless.In addiion to being
the operaor to ground is often qute good. Evenif potential safey hazardspoor or non-existent
the current is not great enough to cause damagegrourtds ca caise por or errtéic periormanceof
directly, it could cause injuy becausetie perens  electronic eqpiment such asomputers. Now,
reaction to being sitked could causejimy (sips some of pu may bdamiiar with wiring in older

and &lis, gettig caughin machineryetc.). buildings, whth has ol 2-prong outlets. Power
tools were used with these outlets. That is true,
If everythingis workng propest, the two-vire however, thesaé wa ofusng atool was to

setp is goad. Theproblem arises whenosnething conned a separae wire from the metacase of he
goes wrong and the electriésdlaton is broken  tool to a ground.

down. Thae, the thid wireis reeded. Té third

wire is connected to the electrically conductive caBeis provded the tird wire. Athoughit maynot
at one end anch graund atthe aher. This gives he havebeencommonly dne, since mog of the time
curient amwch eser pah to fow throwgh to the normal @ctrical solation worked weliit was
ground tha the pth through aerson to grouh ~ recommend# by tool maafacturers and ctuded as
This mears tha verylittle, if any curret wil flow  part of the opmtingindructions

through the persobecause it witake the easiest

path to ground. The resuts are that for relatively ~ There are also ma current tools with owpla 2-
minor brekdowns in the electical isolaion, curent prong plig. Thes do not prove a sepate thid

will flow to ground and he persn will not be wire but they éatureAloube-nsuation@that is they

shocked have two layers d electrical isolation between the
power and he opeator. This meanshat if one

If aserous lbeakawn n theeleetricalisolaton layer fals, the other castil provide protection

occurs (per@ps a diect short bsveen thenot wire These Dols usually feature a plestic (non-electrically

and thecase)the tird wire will still protect the conducting) case as part of the dedinisuated

operatowhie dlowing a Arge aoughcurret low feature
to trip the aicuit kreaker. See You Agin in Spring 2002!!



