
A method for the 
I2 

assessment of in-line steam 

sterilizability of food- 

processing equipment 

Ncthcrland*J is wed a$ the lc\l orgnwm. and h;l\ 
btcn chosen tor its rela1ively high D-value (umc 
IO reduction of 1ht count of colony-forming unn\ 
by i l factor of 10) ot 09 minuh al IXYC (Ret’. 7). II 
Iwh d long rtcor: 0: us in o*\prsing the wrilirarwn of 
food. 

hxf-procewnR equipment may need lo be slcnlired brfore 
use. ad II IS tmpodanl IO enwe tlut the +terihzatwn method 
apphed II effectwe. Thus, 11 15 necrrwr) IO &tennme under 
whlrh condillon% equipment ran he ~~enhzed Here the pro. 
c&m IO 1-1 the m.hne steam sterlhzabdltv ol c~u~pnwn~ 
recommemled bv the Trc~ Mrthodr ruhp,roul, of ltw European 
Hygienic Equipment Dwgn Gmup IEtiEfXt JR summar& 
Thic paper 1s he tdth m a sener ot art~rlc~ fea~urmp lhe 
EHECC IO he published I” Trends m food Scwncc A 
Techmbgy. The EHEDC is an indepwdent tonrortwm 
formed IO dewlop ku~del~nt~ and MI methods tar lhe safe 
and hygwmc procnrmg of food. The group includes repre- 
sentawes from research imtituter. the locd mdustrv. equip 
merit manufacturers and government orRanlzatlon\ in 
Europe.’ 

The Tesl Melhodr wbgroup of the Europcun Hygienic 
Equipmen Dc\ign Group (EHEDGJ’ i\ rcpon\ihlc for 
producing standudixd ICFI mahod\ for awning the 
hygienic and awpric capability of knwl-prwc*\ing 
eqwpnwn~. Teat method< tiw a\\e\\mg III-plw clsiln. 
ability’ and in-hne pswrir~hihty’ ha\c hccn upproved 
hy 1hc EHEDG and publistwd. P method for aws\ing 
baweris lightnes* i\ currently in dmti Ion (Timprley. 
A.W. CI ul.. unpuhli%hedJ. 

This paper dctuil\ the n’commcndcd toi pnwdurr 
for asvssing the witahility nt’ an ircm ~11’ food-prow*+ 
ing equipment for in-line steam wrilwlion. I1 I\ udw- 
able IO zondnct in-plucc clcanabdity trials’ prior IO rhi\ 
tesl in order IO verily the cqwpmcnt’\ hyfwmc dc- 
sign. The m&ad i* bawd on a Unilcver Rrwawh 
Lahomawium prowtiun+. dnd is de\igncd 11, indicxtc 
whether an item of cquipmrm can hc t’rccd inrcmally 
fmm wrhle micmorgani\ms hy in-lint wxm wrilil- 
ation. 

Materials 
Indicator rmc-rooq+amsmt 

The buain is cultiwrd on Irypricaw soy agar (TSA; 
BBL. Becton Dickcnwn Micmbiotogy Systems. 
Cockeysville. MD. USA). At’Icr incutution al 37°C for 
2-5 day\. rhc degrw of sporulation i\ choked micm 
scopicnlly: if i l I\ grcatcr rhan IO%. lbc spore, art lw. 
vcwd mm phy\ioloyical \olinc. This w*pen$iinn is 
wu\hcd twice in phy\ioloelcal \atinc hy ccnuifugation 
JI J(ltJtt~ for IS rmnuw\. ruw\pcnQd m phywhpic~l 
wlme. and pawuri/cd 31 X0-LP’C for IO minutc$. AAcr 
cnolmg at IS-25°C. *port su\pcn*ion\ arc \tond dl S”C 
until required. Pawxwired sporr ruspenwn~ may he 
kcpl t’or il l Icu*t 1 month\ withwt Iwing rrltvanc 
characwn\uc~. The zmwntrauon of \pwcr in 1he wh- 
pension i\ dctcrmmed hv ruw.pl~rmg wth TSA and 
mcuhating at 372 ror 1 day\. 

Trypticaw soy broth 11%) 
Trypricw wy bmth tTSB; t5gll trypticaw soy: 

BBL. ECLWII Dickenson Microbiology Systems. 
Cockry\\ illc. MD. USA) i\ pumped 1hrough lhc lest 
appwalw IO pm\& a growth mcdiur.: for any md~cntor 
miuroorpanium~ surviving on rhe equip.wnt after the 
~lcrililillwn 1c~I pmccxturr. 

Steam 
The \&am *hould bc irw t’rom any conluminanrx that 

may advcrwzly affect ~hc gcrminarion and \ubwquenr 
growrh of R \crhri/r\. 

Test tquipmcnt 
Prior In Icwng. the cqu~pmrnt lo hc invc\cqzaled i* 

di\mamlcd ,md ttwwghly dcfwubsd twinp il wlvcnr 
such .I\ ulcuhulJ. clwncd by hand twine a ncu~ral Jew- 
pcn~ wlutinnJ and. II newwar). dewalcd (wing a 1%. 
w/w. qucuu\ accbc acid sohnion). The di\mantlcd 
cquipmcnr til 1hc comtwww arc relalivcly \mall) 
should then hc ~tcnhrcd in an ou~ch’luvc al I2O”C for 30 
minulc\ Allcmauvcly. the cquipmtnt muy ht re- 
awmhlcd and \tcnlircd in-line by stcllm tI?O”C tier 
20 minutc‘\J. All corwuction malcrialx inclwiing gab- 
kccs. CIC.. mutt hc capahlc ot wh\tandmg the c!eaning 
and \tcrihzalion prcredwc<. Fyuipmcm with \haf1 
pawage\ +nuld he cqwpfxd wi1h douhlc wd* and pro- 
\Gm made for Rwhing rhc spilcc helwcen thr IWO 
XXI\ with 3 sterililinp fluid. 

Occ;l\ion&y. gwket rrutcrrul\ have an1imlcmhial 
pn,yrtic*. which may intlucncc the IN nwhs. 
Thcwtiw. cuntml* hhwld hc undcrwkcn in which gus- 
LCIN UIC whmcrpcd m TSR. Allcr wnli/uticm m an 
.NNI&I~ UI 120°C few .I0 mmuw. the TSB IN inocu- 
latcd wth the \pnrc ~u\pcnwn IO a conccn1mtion of 
-IO’~pnrcJmI. If no turbidily is ohwvcd afrer incu- 
huon at 27°C for 24 hours. the gaskcr marcial muzi he 
regarded ELI unsuitable for thi\ te\c method. 



Fig. 1 

Test ptncdtre 
Equlpnrnt soiling 

W sport w~pen~on I* Jdut~xJ wth phyu&)pic;ll 
\illmc to a conccntraion of -5 x IO’ sporc\/ml. Thi\ di- 
luted sport wspcnsion i\ uwd to wt the mncr wfxc~ 
of the dismantled equipment. includmp all wfaccs 
that we in contxt wth each odor aticr reaswmhly 
(e.g. p.lrketb and gasket groow*!. The equipment I\ 
ullowed to dry ut 20-25°C (rclwrc humidity SbS? I l’or 
22 hour\. nCtcr which it i\ wwwmhlal If the trmpcr. 
turc I\ lower undlw )hc hwwdlty I\ highrr than \pcci- 
iuJ, Ihc timr ~~llwacd tiw drying muy huvs to hc ex- 
tended. A wwul uwwwnt should h made 01 the 
could surfuurc~. to ~‘nwrr‘ ~uWicwn1 drying. prior to 
reowmbly A wmplc ol’ the sporv w+vtwn I* taken 
and the cooccntntion dctcrmincd hy pour-Wing wth 
TSA and incubating OI 37°C Ior 3 day*. 

Slcrihration procedure 
An cwmple of u WI cinwt (br ~unductm~ in-hoc 

steam stcrihahility testing I\ 4~oun in Fug. I. An ;wp- 
trc vcsel. titled wth two awpt~ Ilow-rhnwgh s&c\ 
(Fig. 2) and cmwinmg an appropriate volume of TSB. 
ih wxilizcd in an autwlave at I2O”C for 30 mmutc\. 

Both Gdc conoection~ of the flow-through valw* arc’ 
short-urcuitcd during autoclavinp (Fig. 2t and the 
valve\ are MI in the open positton. Artcr autwlu\mp. 
the valw\ ;LF~ closed and the wwl i\ inwrporotcd mto 
the IC\I crrcuit hy mcam ol’ the udc conncrtion~ ol the 
vnlvc~. Once the WI circmt ha bwn awmblcd. the 
itcm 01 cquipmmt to be cvaluatcd I\ mated wth w~m 
at 12tYC for 30 minute\. ‘Ihc ctcnm must bc saturated: 
the required back pvxorc of 0.2 MPa t2 hart ahwlute 
is controlled by mea <!f the throttle vahc. Both tem- 
puature vod prcswre withm the \ywm mu\t bc m 
ngrecment with thwe caperted for wturatcd warn: if 

tht\ I\ not the ~‘3% the IN I* vmd tthe htcdrn ma) con- 
tain gwx wrh 8, air) To enwre that no ‘cold spot\’ 
m (ormcd m the \ystem. CJR’ must be taken to enwre 
that 1x1 condcnz~~v can accumulate during the steam 
twatmcnt. Hhen the wxiliut~on pmcedum is com- 
pleted. the two one-way VDIYCS cithcr sudc of the llow- 
through \nlw. i\rv clowd l-he How-through valbe\ arc 



Tat\ 4wuld bc conducted a minimum ol’ :hrcc Itma. 
aaummg that the thwc naubr urr the h.mle. If wying 
rcwI~\ arc 41 &tamed aflcr il m~wnum ol’ tivr te\ts i( 
Ihomugh exammation 4wtdd he conducted to asenam 
whether the tea have been advcnely inllucncrd b) 
Ihults in clthcr the item of test equipment. the tc\( cir- 
cuit. or the testing conditions and/or analysis. If any 
fault\ are diuzorcred. these should be rcr‘titicd and thr 
lest\ rqxatcd. IT no ob\imts t’auh> arc discovered and 
the rcwlts *till remain variahlc. it can be concluded that 
tlw item trl test cputpmcnt is unlikely IO bc witahlc for 
m.hne aam ~wihntton unlcw mcwlithxtions to the 
cqwpmcnt are mudc or qwxwl tnwuw~ dw lakcn It, 
a\wd l ch prohlcm\ in prachw. 

lquipmcnt thJl paw\ not tt) bc arili/ohlr hy the 
dcrrihed method may he wnli?clhle JI higher tcm- 
pcrawrc\ und/w longer wrili/allon Imw. If wpprtinp 
cxpcnmrnl.tl es ldcnrc i\ a\udJhlr. wch cyutpmcnl may 
hc clawhed u\ ‘warn wrili/Jhlc m-lint only wth 
cxtcndcd ardvatwn lmlc\ awI/w ~c~qeraturc~ htphcr 
than I ?tY (“. \pccd)mp the apphcahlc tmw\ and tent- 
pL%ll”r~*. 

Are you reading this in the library? 


