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In ihe food industry f i rere is qn increosing owdreness of microbiology port iculor ly

wiih respeci to sonilof ion" This is monifest by clouses writfen into purchose specificotions thot stoie,
for insfonce: Escherichioco! i  negol ive, presumptive col i form less thon l0 per grom, bocier iol  count
I0,000 moximum. Another reosoo for the interest in microbiology of processed foods is the desire for
complionce with vor'lous srote or federol food ond drug lows, of lore there hos been emphosis on the
Solmonel loe bocter io.  This is due io recenf seizures of  cerfoin food products becouse ofol leged
5olmonel lqe contominoi ion, Also, certoin buyers ore insist ing thot ol l  products for remonufocture be
free of these bocteriq" The combinotion of ihese severol foctors plus o desire to produce the besi
possible product hove roised quesiions oboui the lock of firsthond knowledge of the microbiology of
ind ividuo I food producB.

The reoson ihot these fwo bocier io (E. col i  ond Solmonel loe) ore speci f ied is due to
their  importonce in soni tot ion ond publ ic heol tn,  Escherichio col iond Solmonel lqe ore found in the
intesl inql  t roci  of  qnimois" E'  col i  is  olwoys present in lorge numbers whi le Solmonel loe orgonisms
ore only present occosiono! ly.  The presence of E. col i . ,  which is c member of  the col i form group of
bccterio" in food or" woier is ossumed io be indicotive of fecol contominotion ond thus the possible

Presence of fecol pcthogenic or diseose-cousing bocterio. lhe coliform bocferio ore eosy to detect/
ond os they ore Presenl in lorge numbers, qre used os on indicator of fecol ontominqlion. Escherichio
col i  is normol iy noi  o polhogenic bccter ium.

Under normol condiiions SqlTelgllee- orgonisms ore not prcsent or ore present only
in smoll numbe:"s in feces. Certoin species in ihe Solmonellq genus ore very pothogenic to mon such
os I ,  typhosc which is rhe cousorive ogenr in typhoid fever. Other species of  Solmonel lq con produce
food poisoning or other typer of disecse thst con be fof,ql. Some other fecal tronsmitioble diseqses
inc lude cholero, brucel  lor is ond tubercu losis"

The primory meihod of control of these diseoses is by sonitotion. Sonitory processing
of foods is o moior link in the public heolth processes whereby our food ond woier supplies ore ensured
of being wholesome ond f i t  for  consumprion,

The curnent Food ond Drug stoncjords stote thot no !g|plg].!a shqll be present in food
products which means thot sophisticoted merhods of onolysis musi be employed to detect smoll numbers
of orgonisms if present in foods" The cnolysis to defermine o limited number of these orgonisms requ ires
severol step to encoutoge gfo','/rh of orgonisms in order to increose the toiol numbers of bocferio present

os wel l  os the Solmonel lqe ond theo the use of selec+ive ond di f ferent io l  medio to isoloie Solmonel loe
f r o m  o t h e r  o r g o n i s m s  p r e s e n r  { l ) ,  A  i y p i g q l  o n o l y r i s  i s  s h o w n  i n  F i q u r s  I
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ls t  Doy -  Ploce weighecj  somple in o non-select ive pre-enr ichment brofh
( loctose br"ot i " ' )  qnd incuboie l6-24 hours ot35o c.

2nd Doy -  Trqnsfer" o smo!l  port ion of  t i re lociose broth cul fure to seleni te-cyst ine
brorh  which is  o  se lecr ive  enr ichment  medium.  Incubqfe  l6 -24 hours .

3rd Doy -  inoculote Petr" i  p lotes contoining t l re selecf ive medio SS ogor,
b ismufh su l f i ie  ogor ' ,  o r  br i l l ion t  green ogor"  lncubote  24 hovrs .

4th Doy -  Tronsfer typicol  colonies from these plotes to the di f ferent io l  medium
tr iple sugor i ron ogor^ (TSi)  onci  incubote for 24 to 48 hours.

5th Doy -  Exomine TSI tubes for the typicol  reoct ion of  Sqlmonei loe orgonisms:
This const i iufes o presumprivety posi t ive tesf  "

For conf i r"mot ion of  on orgonism os Solmonel lo i t  is  necessqry to use severol  di f ferent io l
medio .  The  exoc t  i den t i f i co i i on  o f  so lmone l lo  to  q  oo" r l " , , t " .  tpo"f  iculor type requires olso vor ious biochemicol
ond serologicol  tests '  A br ief  desc' ip i ion of  th is lechnique is included to i l lustrote the complex nofure
of the onolysis for solmonelloe oncj the lenglh of time involved. As the procedure now stqnds ot leqst
one week is requ i red for the presumptive test"  ln odcj i t ion speciol ized ski l ls,  techniques cnd equipment
ore required' Therefore, it is imp!"aciicol to onolyze for Solmonelloe on o routine bqsis such os would
be requ i red for quol i ty control ,

For the posi few monfhs we hove been e:<omining olmonds, os received of the proce ssing
plonts, for vorious m ic roorgon isms.. When these onolyses ore complete the dqfo will be ono lyzed
stot ist icol ly fo determine, i f  possible,  whoi moy be imporlont in terms of microbiol  quol i fy of  the nuts,
The onolyse hqve been for the confeni of oerobic bocterio, yeost ond mold, os well os the fecol indicotor
orgonisms, ond the col i form group including E, col i .

The doto obtqired from the onolvsis hove in port been siqtisiicolly onolyzed ond relqted
io certoin hondl ing proct ices os we! l  os vor ietc l  chorocter ist ics,

For insionce, the effect of rhe shell condiiion upon the oerobic bocferiol ond yeost ond
mold content of  Neplus, Nonporei l  ond Mis; ion olmonds is shown in Toble l .

Tob le  I ,
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"  These doio show thot the semihqrd shel l  Mission vor iefy hos very low counfs thoi  ore less
thon ei ther poper shel i  Nonporei l  or softshel i  Neplus, inci icot ing thot the shel l  hetpa protect the nuts
from microbiql invosion" There is opporently noi much diffei'ence in microbiol counts between nuts
rhoi  hove whole shel ls ond fhose thoi  hove the shel t  port ly spl i t "  However,  the nuts thot ore received
olreody shelled hqve o higher number of microorgonisms probobly due to increosed exposure to dust ond
dir i '  l t  is  interesl ing thqt f rom the 168 somples onolyzed, only 7 hod conf i rmed E. col i  contominoi ion
ond ihese were ol l  shel led Nonporei l .  In oddi t ion, 3 orher cul tures isolqted from whole shel l  ord spl i r
shell nuis might hove E._!g]i but these hovs neq been confirmed yet"

The storoge stobi l i ty of  E.Jol ion olmonds is shown on Figrrre 2.  The olmonds were
inoculofed with E' !g!i cells ot on originol corcenirotion of 170 per gm, ond fested for survivors with
t ime of sforoge'  As shown in Figure 2 there is on in i t io l  ropid decl ine in the number of  cel ls present
bui even ofter 68 doys the cells still persist ond ore recoveroble. lt hos been reported thof E. coli
persisis on pecons (2) for 68 doys ond on wolnur rneots (3) for 240 doys, Ihe totol oerobic ounts on the
olmonds os shown in Figure 2 indicote thot the populorion does nof decreose morkedly with time of
storoge up to 68 doys ot 34oF,

Almonds were infected wirh r00 so rmong!lc:l),ph imurium per grom ond treqted wifh
propylene oxide ot o concentrorion of 0" 5 ml, per 250 groms in o flosk. After 5 doys sroroge no
sg-b9!g!!g were recovered from the propylene oxide treoted olmonds; however, they were recovered
from on unfreqted control" Thus pr"opylene oxide can be used to destroy ihese microorgonisms on olmonds.
Anolysis for propylene chlorohydrin formoiion showed thot none formed from the propylene oxide,

Experiments with olmonds ioken before ond ofier commerciql methyl bromide fum igotion
ore shown in Toble 2. The fumigoted nuis hod 507o or fewer microorgonisms thon the nonfumigoted,
boih in terms of oerobic bocierio ond yeosi ond molds, incJicoting the commerciol fumigotion of nuts
reduces the normol contenl of microorgonisms, However, the treotment is probobly nof qs effective
os pr"opylene oxide in decreosing the numbers of mlcroorgonisms.

Tob le 2

Melhy l  B r 'omide  Fumigo i ion  o f  A lmonds

Aerobic  Bocter io Yeost ond mold

Fum igoted 670

Nonfumigofed 1 ,590

r90

800

We olso hove been investigoring ssrtoii, ospects of the microbiology of dried fruits,
Toble 3 shows the oerobic bocrer io ond yecst ond mold plote counts on rois ins col lected in retoi l
pockoges from processors' The wrioiion of the counls obtoined is indicoted by the figures showing
the highesl  ond lowest counts of  the twelve somples onolyzed thus for ond ihe overoge counts.
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The Wide range of  counis

of the row product, The

oc id i f y  o f  the  ro i s ins  ond

is  in ier"est ing ond shows rhe vor io t ion thof  is  presenf  due to

low bocter- io l  couni  by compor ison wirh o iher  food products

the  h igher  sugor  con fen t "
'!!- | t

f q D t e  J

A v e r q g e  C o u n f s  o n Reio i l  Poclcoged Rois ins
30  Somples

hqnd l ing  fechn iques

moy be due to the

Aerobic Bocter io Yeost ond motd'

H ighes f  coun f
Lowest couni

Averoge

I  ,400
50

343

I 5, 000
20

3, 308

AttemPts to isolote Solrngnsl lo f rom30 somples of  commerciol ly pocked rois ins hove ol l
been negotive, indicofing there is not o gross contominoiion by these microorgonisms, In other tests
with experimentol ly inoculoted rois ins we hove developed techniques for recover ing Solmonel lo in
smoll numbers ond ore invesiigoiing the longevity of fhe;e bocterio under storoge conditions,

9nc lusrol

Currenily, experiments ore being conducied to exomine olmonds ond rqisins for their
microbiol  content wi th emphosis on soni tory bocier iology" The totol  counfs exomined thus for indicote
the microbiol confent of these products is reosonobly low compored with other food products. No

!]tgl"llg" hove been isoloted from 30 somples of rqisins exomined. Propylene oxide effectively
destroys -,So lmonellg on olmonds ond methyl bromide reduces the microbiol populotion. Escherichio coli
hove been recovered fromT of 168 somples tested ond persist on o*ificiolly contominofed qlmonds for
ot leost 68 doyr.

The mosi effective method of pr"oduc ing foods of low microbiql content is strict odherence
to sonitoiion in processing, These sonitory procedures should be incorporoted in the hondling of foods
from the fields through the processing plonfs ond into the finoi pockoge, All the numerous step involved
should be evoluoted in terms of soni iat ion ond el iminqi ion of  ony possible sources of  coniominot ion such
os equipnent or hondl ing prccedures.
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