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EHEDG Update

A method for the

sterilizability of food-

processing equipment

Food-processing equipment may need to be sterilized before
use, and it is important 10 ensure that the sterilizalion method
apphed 15 effective. Thus, 1 is necessary 1o determine under
which conditions equipment can be sterilized. Here the pro-
cedures to lest the in-line steam stenlhizability of equipment
recommended by the Test Methods subgroup of the European
Hygienic Equipment Design Group (EHEDG) are summanized
This paper is the difth in g series of amcles featunng the
EHEDG to he published in Trends in food Science &
Technology. The EHEDG is an independent consorium
formed 10 develop guidelines and test methods for the safe
and hygienic processing of food. The group includes repre-
senlatives from research institutes, the food indusiry, equip
ment manufacturers and  government organizations  1n
Europe.*

The Test Mcthods subgroup of the European Hygienic
Equipment Design Group (EHEDG)' is responsible for
producing standardizcd test methods for assessing the
hygienic and aseptic capability of foud-processing
equipmient. Test methods for assessing in-place clean-
ability" and in-line pasteurizahility* have heen upproved
by the EHEDG and published. a method for assessing
bacieria tightness is cumently in draft form (Timperley.,
AW. ¢t al.. unpublished).

This paper details the recommended temt procedure
for assessing the suitability of an item of food-process.
ing equipment for in-linc steam sterilization, 1t is advis-
able to conduct in-place cleanability trials' prior to this
test in order 10 verity the cquipment’s hygienic de-
sign. The method is based on o Unilever Rescarch
Lahoratorium procedure®. and is designed Lo indicate
whether an item of equipment can be freed intermally
from viable microorganisms by in-line steam steriliz-
ation.

Materials
Indicator microorganisms

A heat-resistunt struin of Bacillus subrilis (Bue 1-12;
LMB 93.57. Luboratory for Microhiology, Dellt, The

*Readets nsunrng turther sstormation an the EHEDR ane eeteend 1o Ret 1
Detards o previously pubinhed EHEDG otk ks are gvenan Reis 25

OV fhwmmr Mrnce Buhbelon L0t Re (M2 21439 1900100

Netherlunds) is used as the test organism, and has
been chosen tor s relatively high D-value (time
to reduction of the count of colony-forming umits
by a factor of 10) ot 0.9 minutes at 120°C (Ref. 7). It
ius a long record of use in assessing the sterilization of
food.

The strain is cuitivated on tryplicase soy agar (TSA;
BBL, Becton Dickenson Microbioiopy  Systems,
Cockeysville, MD, USA). After incubation at 37°C for
3-5 days. the degree of sporulation is checked micro-
scopically: if it is greater than 10%, the spores are har-
vested into physiological saline. This suspension iy
washed twice in physiological saline by centrifugation
at 00 for 15 minutes, resuspended n physiological
saline. und pasteunized at 80-82°C for 10 minutes. Afier
caoling at 15-25°C. spore suspensions are stored at 5°C
until required. Pasteurized spore suspensions may he
kept for ut teust 1 months without losing relevamt
charactenistics. The concentration of spores in the sus-
pension is determined by powr-plating with TSA and
incubating at 37°C 1or 3 days.

Trypticase soy broth (TS8)

Trypticase soy broth (TSB: 1S/l trypticasc soy:
BBL. Bcecton Dickenson  Microbiology — Systems,
Cockeysville, MD, USA) is pumped through the test
apparatus 10 provide a growth mediun: for any indicator
micToorganisms surviving on the cquipment afier the
sterlization test procedure.

Steam

The steam should be free from any comtaminants that
may adverscly affect the germination and subsequent
growth of B. subtilis.

Test equipment

Prior 10 testing, the equipment to e investigated is
dismantied and thoroughly degreased (using a solvent
such as aicohol). cleancd by hand (using o neutral deter-
gent solution) and. if necessary, descaled (using o 1%,
wiw. aqueous acetic acid solution). The dismantled
equipment (i the components are relatively  small)
should then be sterilized in an autoclave st 120°C for 30
minutes.  Altematively, the cquipment may bhe re-
assembled and sterilized in-line by steam (120°C for
30 minutes). All construction materials, including gas-
hets, ete.. must be capable of withstanding the ¢leaning
and sterifization  procedures.  Equipment with  shaft
passages should be equipped with double seals and pro-
vision made for flushing the space helween the two
scals with a sterilizing fluid.

Occasionally.  gasket materials  have  antimicrobial
properties. which may influence  the 1Mt results,
Therefore. controbs should he undenaken in which gas-
kets we submerged in TSB. Ater sterilizution in an
autoclave ut 120°C for M) minutes, the TSB i inocu-
lated with the spore suspension to g concentration of
~10'sporer/ml. If no turbidity is observed after incu-
bution at 37°C for 24 hours, the gusket material must be
regarded as unsuitable for this test method.
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TSB vesse!

Equipment ty be tested
Aseptic flomdhroug’ vaive
Aseptic ons-way valves
Aspric Uirmometer
Aseplic pressute gauge
Thronlieg valve

Penstaltc pump
Bacteria/aw filter
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Fig.1
Test circuit for testing the in-hing sterilizabihiv of equipment

Test procedure
Equipment soiling

The spore suspension s diluted with physiological
saline to u concentration of ~8 x 10” spores/ml. This di-
luted spore suspension is used 1o wet the inner surfaces
of the dismantied equipment. including all surfaces
that are in contact with cach other after reassembly
(e.g. paskets and gasket giooves), The equipment is
allowed to dry at 20-25°C (relutn ¢ humidity S65% ) lor
22 hours, after which it is reassembled. If the wempera
ture is lower und/or the hueadity s higher than speci-
ied, the time allowed for drying muy huve 1o he ex-
tended. A visual ussessmient should be made of the
couted surfuces, 10 cnsure sulficient drying. prior 0
reassembly. A sumple of the spore suspension is taken
and the concentration determined by pour-plating with
TSA and incubating at 37°C for 3 days.

Sterilization procedure

An cxample of 4 test circuit for conducting in-line
steam sterilizability testing is shown in Fig. 1. An asep-
tic vessel, fitted with two aseptic flow-through valves
(Fig. 2) and containing an appropriate volume of TSB.
is sterilized in an autoclave at 120°C for 30 nunutes.

Both side connections of the flow-through valves are
short-circuited during autoclaving (Fig. 2V and the
valves are left in the open position. After sotoclaving,
the valves are closed and the vessel is incorporated into
the test circuit by means of the side connections of the
valves. Once the test circuit has been assembled. the
ilem ol equipment 10 be evaluated is treated with steam
at 120°C for 30 minutes. The steam must he saturated:
the required back pressure of 0.2 MPa (2 har) absolute
is controlled by means of the throttle valve. Both iem-
peratuse and pressure within the system must be in
agreement with those expected for saturated sieam; if
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Bactesia/stearn filter (with tap to Jrain condersate)

this is not the case, the test is void (the steam may con-
tain gases, such as air). To ensure that no “cold spots’
arc formed 1n the system. care must be taken to ensure
that no cendensate can accumulate dunng the steam
treatment. When the sterilization procedure is com-
pleted. the two onc-way valves cither side of the flow-
through valves are closed. The How-through valves are
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Tryphicase soy broth (TSBI veseel with asep.c flow-tncugh vahes dunng
stenbization in an auto lave. Numbered parts retet to those in fig 1
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then upened. thus elfecting an aseptic connection with
the TSB veasel. All test circuit components designated
‘aseptic’ must have been proven to be sterilizable and
bacteria-tight; otherwise, they may adversely influence
the test results. In the case of small-size equipment,
flexible tubing and tube clamps may be uwd. Al com-
ponents (including any flexible tubing) must be con-
nected such that there are no places where solids or air

can be trapped.

Detection of surviving spores

The TSB is introduced into the test equipment by
meany of 4 peastultic pump. To avoid anacrobic con-
ditions, the broth is circulated for 2 houns every day. The
flow rate at which the broth is circolated will depend on
the volume contained within the system and shoutd be
sel to give two volume changes within the vessel during
the 2-howr circulation period cach day. The test circut iy
hept at ambicnt temperature (~20-25°C) for at least
S days and, it applicable, the cquipment is operated
carcfully ten umes during this penod te.g. vatves min be
actuated and pumps operated manually). If the ambent
temperature fluctuates outside the stated linits, care
shauld be taken that the growth of any surviving spores
of B subtilis Bac 1-12 18 not adversely affected.

Interpretation of results

if the broth remains clear after S days the equipmeit
is classified as in-line steam sterilizable. If the brath
hecomes turbid, a sample v taken and  examined
mictscopically for the presence of 8. subrilis Bac 1-12.
If there iy any doubt av to the adentity of the
microorganisms a further sample of the broth s pour-
plated with TSA and incubated at 37°C for 3-S days
Colonies of sporulated 8. subtilis Bac 1-12 are grevish-
green.

Discussion

Although the test struin grows readily in TSB wt 28°C
(urbidity is observed within 24 hoursy a relatively
long incubation time has been chosen (5 days). The
reason for this s that any surviving spores that have
been heat dumuged will necd e 10 recover. In ad-
dition. surviving spores miay be trapped  or hidden
between eyuipment pants, in which case they have
1o grow out by multiplication betore they reach the
circulating broth.

Sterilization at 120°C for 30 munutes s sutticient
to kil the spores of B suhbtilis Bac 1-12 in the
concentrations apphied, provided there aie no cold sputs
in the syaem. Tuibidity of the broth s, therelore.
ndicative of the presence of cold spots within the
cquipment.

Toests should be conducted a minimum of three times,
assuming that the three results arc the sume. If varying
results arc stll obtained afier o maximum of five tests a
thorough examination should be conducted to ascertain
whether the tests have been adversely influcnced by
faults in cither the item of test equipment, the test cir-
cuit, or the testing conditions and/or analysis. If any
faults are discovered. these should be rectified and the
tests repeated. |f no obvious laults are discovered and
the results still remain variable. it can be concluded that
the item uf test equipment is unlikely 10 be suitable for
in-hne steam sterihization unless madifications to the
cquipment are made or spectal incasunes are tahen o
avoid such problems in practice.

Fqguipment thst proves not to be stenlizable by the
deseribed method may be stenlizable at higher tem-
peratures and/or longer sterilization times. If supporting
cxperimental evidence is available, such equipment may
be classitied as “steamy stenlizable m-linc only with
extended stenlizabon tmes and/or iemperatures higher
than 1207°C. specifying the applicable times and tem-
peratures.

This paper summarizes the guidelines and methods
recommended by the European Hygienic Equipment
Design Group (EHEDG) subgroup on Te:t Methods.
The full report, by A.W. Timperey, J. Axis, A.
Grasshoff, C.R. Hodge, J.T. Holah, R. Kirby, )-F.
Maingonnat, C. Trigrdh. B.M. Vencma-Keur und
Q. Cerf, is available from: D.A. Timperiey, Secretary
of the EHEDG, Campden Food and Drink Research
Assaciation (CFDRA), Chipping Campden, UK
GLS5S 6LD (tel. +44.386-840319; fux +44-386-
841306).

The EHEDG will centify laboratorics that intend to
|upply the EHEDG test methads, For deistis, please
[ contit D A. Timperiey at the ubove address.

References
Vo Luropean Flvgaena Fguipeaent Design Croop THEDGHTEL: 0
Prepeh daxcef Sea dechool Uy 277

1 Mondologeath Sitec Pasteunzatao of Lgued Foocs (190920 Trerds
Pooxd Soo hechnol 4o g 30T

3 AMethod tor Asaasme the i phie Cleamabuhity o Food p esang
Fruguneni Y9200 Trenes Foved Mo Techna! 3 opp 125 308

4 Abcrohokogicath Note Asepdic Packong ot food Producs 94 3nin
Tecads faod S0 Technol 3 po M 25

S A Aethed o the Asweseaient of n boe FaNeunization ot od
processang Fyepenent 1983 o0 freads Pood Mo Techinod 3
LR

6 teloveld HUS 185 N Dan Tochnol b 13 16

7t HAYC o Adbershute AT T ] gl R beand W
411 18

Are you reading this in the library?

Did you know that there s discounted subscription rate for individual subscribers 10 Trends in Food Scicnce &
Technology? See the card ene losed i this issue for details of how 10 res eive your own personal copy of the journal,

Trench in Food Scence & Technology March 1993 [Vol 4]



