Met hod for the Surface-Pasteurization and

-Sterilization of Pieces of Food The invention

relates to a nethod for the surface pasteurization or

surface sterilization of pieces of food products, in

particul ar ol eagi nous seeds, such as al nonds,

hazel nuts, pecans, wal nuts, as well as peanuts, bran,

cereals, coffee, cocoa and the Iike. By

nature, agricultural products and foods are | oaded

wi th harm ess and potentially pathogenic

m cro-organi sns, in nost cases, aaricultural products

are processed fresh, or are made durable with the aid

of suitable technol ogi cal nmeans. Anong industrially

enpl oyed preservation nethods are counted, inter alia,
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which, in case of a heat treatment, cannot be
subjected to a greater water content- This applies in
particular to al nonds, nuts and ot her ol eagi nous
seeds, but also to spices and other pieces of food
products. The treatnment of raw, unblanched al nonds in
particular is difficult since, on the one hand,
changes in aroma and col or progress rapidly in the
course of a heat treatnent in an noist atnosphere and,
on the other, a release of the skin around the seed,
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Bbove all, pasteurization or sterilization is problematic
in connection with pieces of products showing a low water activity
of less than 0.8 and which, in case of a heat treatment, cannot be
subjected to a greater water content. This applies in particular
to almonds, nuts and other oleaginous seeds, but also to spices
and other pieces of food products. The treatment of raw,
unblanched almonds in particular is difficult since, on the one
hand, changes in aroma and color progress rapidly in the course of
a heat treatment in an moist atmosphere and, on the other, a
release of the skin around the seed, such as is provoked by the
application of water, must be absolutely avoided. It is thus
possible to consider the pasteurization of raw almonds as an

example of a demanding material for pasteurization.



chanber by warmair and are then cool ed. Because of

t he enornous condensation during the treatnent, the

Ventil ex method increases the water content of the

al nronds to a considerable extent from approximately 5%

up to 10% which inpairs the quality of the

pasteuri zed al nonds to a substantial degree and | eads

to the detachnent of parts of the skin during

subsequent. hot-air drying. Mreover, the high

treatnment tenperatures |ead to undesired changes in

the color and aroma of the al nonds. In
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reaches all pore openings and depressions in the
surface. The net hod of Steam Lab Systens
(CH Bott m ngen) (Bl aha, 2003) represents a nethod
derived fromthis. Wth this.,nmethod the product is
subj ected as described. to a“cycle of vacuum and steam
treatment. The introduction of water vapor follow ng a
vacuum step takes place until atnospheric pressure has
been reached. On the basis of the varying pressure
conditions it nust be assuned that water vapor
condenses until normal pressure conditions have been
reached, which again |eads to a rel evant absorption of
wat er .




In addition, the tenperature conditions, such as
prevail on the surface in the course of the process,
are insufficiently defined, which is also detrinental
to the safety of the process. Thus, al
pasteuri zation nmethods for al nonds and ot her
pi ece-si zed goods known and descri bed here have in
common mthat the treatnent is perfornmed in a
noi st at nosphere under normal or overpressure
conditions or, respectively in the case of the vacuum
met hods, until the occurrence of nornmal pressure
conditions; it can therefore be assuned that with the
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Clark (2007) has escrlbed further modifications of steam-

treating methods. The Safesteril method of the ETIA company, F-
Compiégne (Antonini, 1993) is a continuous method for the
treatment of pieces of goods and powders with steam. Here, a
product flow is transported by means of a heated screw through a
closed chamber and is charged with steam in it. Since this

treatment takes place at normal pressure, steam is condensed out



wherein the product tenperature is selected to lie a
few bel ow t he evaporation tenperature of the
pasteurization or sterilization systens, that the
pre-warm ng tenperature of the food products is

sel ected to be |ower than the saturation. tenperature,
preferably a few degrees bel ow the saturated steam
tenperature at the preset pressure, that treatnent is
performed in a noist atnosphere free of air, wherein
pasteurization is perfornmed at tenperatures between 55
and 99C at | ow pasteurization , essure, or
sterilization at tenperatures bet ween 1OOC and 140C.
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basic rules s
process, the pieces of material are alternatingly subjected to a

vacuum and charged with steam. By the alternating application of
vacuum and steam it is intended to assure that the condensation
reaches all pore openings and depressions in the surface.

The method of Steam Lab Systems (CH-Bottmingen) (Blaha,
2003) represents a method derived from this. With this method the
product is subjected as described to a cycle of vacuum and steam
treatment. The introduction of water vapor following a wvacuum
step takes place until atmospheric pressure has been reached. On
the basis of the varying pressure conditions it must be assumed
that water vapor condenses until normal pressure conditions have
been reached, which again leads to a relevant absorption of water.

In addition, the temperature conditions, such as prevail on the

surface in the course of the process, are insufficiently defined,
which is also detrimental to the safety of the process.

Thus, all pasteurization methods for almonds and other
piece-sized goods known and described here have in common

B that the treatment is performed in a moist atmosphere

under normal or overpressure conditions or, respectively in the



1. To reduce losses in quality, it is necessary to
optimally select and adjust the surface pasteurization
or stefflization tenperature. By neans of matching the
system pressure it is possible to set the evaporation
tenperature, and therebythe condensati on tenperature,
in a directed and reproduci bl e manner. The system
pressure can be maintained constant in a range
between 0.15 to 4.0 bar, by nmeans of which it Is
possible to realize pasteurization tenperatures of 55
to 99C and sterilization tenperatures of 100C to 140C.
2. Since the water absorption and subsequent drying
casedef i th¢ evycwwomtme thutds t ontthid téguorconrehcguef i RGrTeHL

f L HIIRGRFIALY bRl a8¥GRES! Veat th th
presg%ﬁ%r%@%ﬁégﬁaﬁeﬁ at{hs avoi ded. Thi Sal s _achi ev%d Wl ©

compiphe BPHRVIBHRR p?odtit taIBrld B8N thEn SPEY 2 BF et FRR et Lb‘gF is
100° & téx &gl aw the sevaper abhonibrspel athresgByl vedana fekct

prod}lgtuglﬁ%]dl?%f’&iiéebéo? 4 8} :rreg ;ldtl e water absorption

rm ng an 0.5% which nmakes
subBegbeht hasedi ondelye niptrigardiajodipat introdugtign they

leadsnﬁé&aﬁ&éméf” Heh BUHY o, Wat er sﬂ@ﬁ&@ﬂbaﬁﬂ t hersad ag®e the
can renmoved in sho reduci ng t he sysg M. water
wategy %@%E?%t %r%‘&ﬁer e2°f o&dngreg%’ﬁa%ygré FhRaET at eR/
conténodl ed b}yetM@vammai iicn vefrys deftacmenabér fosthe hatality of
the E?,%gt%g}iggd Sér&ﬂ?c@eag (%%krl?lal g':%ﬂ'égrm:@a&&%loped and

asic r es are aracteristics
the derﬁa%dStwcmer%pe‘ﬁﬂ“éhtaScItélierr:?kulﬁst R&t 2iHeYdsy gfor example,

disiRbegryed s ing tdesdhyeeimethod steps. 1. Pre-warnin
Pr e-wa of the fopo ducts take ;
pr eFngglF ]Pﬁc%h’ls%pf)g 3% E BT BT 1%];10§§ ucthOt aLr
drylagebeaq)melds ynewe et to irhehentcondse pénﬁéyamrenflmt air

degeBE?X@F&én@héﬁﬁé§”5%Eﬁf“*%déﬂ“%%abrghn%@beEeaE@Ions, from which
re-warm ng Cantake ce Ip.acontin

2 reRAPRAF cHOBF LA ARSI Moo CGF i B SRaveR: Fhenticity
of tHet b@dd@nl:sowl@estmpt excl ude pre-warmni ng by other

enegg apsm ssSi ossibilities.. .
ot o FenheEhe BT EBREr PP R D 05 BRIy B8
insulféstiemkeys Jaemecgﬂm@e‘tcu & igomt rhisusuEhace tRBperature remains

cons¥8aet bM?%' ét)f]t@]‘.i F £E100 0 Gl YR iQAbirhens uehpeea©lird he10o°cC
undegggggégltﬁ%Ed%ﬁﬁ?%%F&H%ﬂg &Eﬁgﬁggg %ohgtggfe§£g§2&§€
conditions leads to inaccurately defined pasteurization conditions
on a product surface.

It is therefore the object of the invention to create a
method of the type mentioned at the outset with which the water
absorption and the qualitative changes of the food products are
minimized and the pasteurization or sterilization conditions are
optimized.

In accordance with the invention this is achieved in that

the food products are employed after having been pre-warmed,



subsequent steamtreatnent. the evaporation
tenperature is 0 to 8cC higher than the pre-warm ng
tenperature. By nmeans of this it is pessibie to avoid
an excessive condensation of water vapor on the
product surface and an excessive water absorption by
the food products during the subsequent steam
treatnment. Thus, the pre-warnming tenperature can lie
in the range between 50 to 14 4CThe range between 55
and 99C can preferably be selected for pasteurization,
and the range between 100 to 140C for sterilization-
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treaE t ?gfgref%?ﬁ{e%l ge tthI%e ctoru%%tema%t 1 ‘Ega%eﬁllhs ?%d that the
uce nmeans O a vacuum

cond%ré%a%wt éfﬁt;ﬁresl@ Eox1elds fﬁ@mowhtehéugéﬁceapéeth@ hgood

prodisd€am P URRIns W \weireRefiendnd agtieamisyppby uh8e st Bht €fler
q Shfan1§%§Ph% takes place via a regulating val ve, Wich
OGR! MtaiHe the system pressure in the treatnent chanber
cornBitantqveEomedtanploen stilse st cgattimerte eteakbnonds t akes
pl te R 0.1 to 0,95 bar,
pr g):r%}bﬁkserbat q.%;o e f% g#%lffo%u%fts After filling,
ttu?k)Rﬁﬁﬁﬁur%ﬁﬁﬁﬁﬂpaﬁﬁrétﬁﬁéél@aﬁéOQClBePoRPFﬁeSteam
atmo fqyr%)@é’ ,atv@ffﬁrdleﬂ'ﬁ:@featshh&ff akfe tt'éﬁlp‘é)t&tt@me therteppenat v ethe
ova ratlon qgﬁerl%' rap rsse% to te% e¥aporﬁalon
P ehper at U e Héd e SondEnsaticoh T of °§
ano@htctrwfng/\mfertheTrﬁeJrrﬂmeercomhenmatll@nge*ate@ndadse vacuum.

thes prigduct, surdacs; Jike Sy stemdos i etk bEhHH] aé‘snuts,
a function of the st éam saturation tenperature,

oleagiffiit XTI ELte 301G 2oF A&t Lapsl Féat PanO%wally

pastder saieciedtidrisucda Wy tiatll ovisuf biasientules should be
eaé:tlvatlon of the m cro-organisns is achieved. 3.

enoval of Surface Water At the end of the

t relat mem naviast damssypplny dust lshyt, oftf iswhiekesshey to

opt iVACUHM DAY GO i NUES; Q:hreu%ur@édée%%t%tlrllﬂﬁtildﬁt ber
reductlon of the stem ressureto bet ween O, to

sterpl o1 bigt r 8 2@ fa st 16F RafepySten
presgiokeick Lupa k}ﬁ:&ﬁiiﬁﬂeoftd ha@tt emee raatagioar sequal itzapeoatcas, and

ther%%z dfﬂeedcoqc{%na&aét%ﬂ n ?rkpsél}%rttu §enqtnh OdlES%Eegf agdt 0

obse

eurized'sterilize
reprcmmmltes TR IVRGT - sﬁ“éw Y SRS FASE ST eweesr beompéntained
The invention will now be explained in greater detail

by neans of an exenpl ary enbodi nent. Shown are in:
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1, a device for the surface pasteurization of pieces

of food in accordance with the CCP nethod in

accordance with the invention, and Fig. 2,

survival curve and | og-reduction of Enterococcus

faeci um on al nonds pasteurized in accordance with the

CCP nethod at 81.4C (system pressure 0.5 bar).

The nmethod here described is for exanple perforned in

a device as represented in Fig. 1. The food product,

whi ch has been pre-warned to a predeterm ned

tenperature by means of a suitable method is presented

in a pre-container 1. By opening a flap 4, the food
conspeotuth &srdnge dektiwgen & priedsurie Ochambebyomegne of which it
is pBEg§gﬂéet&hPé@ffz@ };Bé:‘stfglﬁ:\’l'zqﬁqow tBmpedaull-essbelds to 99°c

i means of steamthe shel S na|n£$;ned at a
and gigrielagtirn t PRI R S é&?ﬁ@gpgnﬁ?nb &t he
sel ect edigonditi¢ onsteAfdleyorddtd ohi bheld spbesguert drying
.container_h en_ cl.gse ress h
ae£1fipEe Ry oStnl B LEE b ARFIL ot o BEOHLELLED Mbe TR Hoou
prod@ate, t hAe Wreses oty Cp)lfe%?glﬂsélW@s apeexrpiEéaehe W%lter is

avoidk8am ypiye; § é&l%@dln tHhe 0@ tfb@ﬁcgraﬁuétgaiﬂé S
regul ated b neans Je ulgéog?galv i n_such
a

lntef’ﬁé?“i“i‘n%ypﬁ’ %s"ﬂﬁ‘@“‘? l'1’3ﬁe c € oIt %lgﬁld
tempe@bE@sponddy treedie @f egtets ciandist possibDepéndl bgibrthchevater
e I cheds ;
absoP B P BLEREL for MahbaRE € YERL BRARTHES:  which makes
Subspaﬁﬁéarh@%l@kﬁﬂ@ﬁX#Wg|%Hﬁqqﬁiqoﬁ§ts 1to 30 min. At the

terG1naAI5mb1ﬁ ﬁémaiﬁﬁﬁgﬂumduﬂﬂ @E/&htét|pzahéﬂﬂ on the

r eat ne the steamval v ed dth S
sur ThRe, (a0 O HERET ST 7 dh Y &I, BloreptrLig BRSO ton
presbare . Af Hereavduy tttee Load mcmqts vaeudnmadyphgly scooled by

the fe'v%%é?ﬁgloﬁrh@f CONE £ DT A ES S WL the tagaiNaFBE 6hek titthe heat
eric pressure by means of a pressure

can @&uéPP%Q%YCFFE%&%% e renpval opening. 5 i s opened,

andThbebobd pilbskicird sfdldkerdobly. the dbsirretertdieics

r. val of t o r n a S ' ;
deta&ﬁgg M XNy é% $q%@ n%%%%%r5@§§sqg§§a%%?e§gg§%¥égldurlng
the ahwaﬁdsethmdsstﬁmsoleaglnous seeds are represented in

Tabhe bre-warmingUnder suitable circunmstances, mnina

wat er absor t|on r sul th t his net hod

Sur FAESTE O o STARRY 15 EE St RBNE0. BOCROR B LY 10
an a@@a&bepseichMmbmasmeuﬁuzh@nmm%&terakezaapmdly warmed to the
inte?l%%gll Ebﬁgéraé\@e&gffé@ n;géé«ﬁ edtide QOBEéﬁaQBrEhgemoval of

ere I's orned around the food
WateﬁrodE@Fsex¥mp¥ﬁaad§r%ﬁw%#ﬁ%991P%nst§6§sPBP€etbnaés%ﬁ¥Flnu°us
infrahal Hhamtwlaﬁm sakes: pliacerd miarsuhbieei enthy mmisid also
e.close to a water gctivity a
EleEs L??’?l gfighd%e%%?l AR &Y voe‘gheetratenvé'ﬁgkl (11:: F gnorrﬁg“?a%ﬂgjH
possdibd 1ot ieadosPor esrerwatel g cdest h§uﬂﬁ&defpaké§n®¥%&ﬁﬁlng the
food"?jﬂ%ﬁué‘dété‘i@é e cohlit iRNSd F regdligibhe kBREEEPLtion to the

of the food products, in particular _in case of

deaq&*%%@&szaf|%&Fr?s°¥&ﬁ?&%ﬂ%uﬁf\ﬁhﬁhSPﬁﬁécepPécééé MENEEH=SE:
The Neid-hatmang esmp@roturcel oy ohanges itodbeednchothgamwering the

I ooseni ng of the skin of al nonds be observed at

opti mal paraneters (s. Table 1). The

pasteuri zation and sterilization nethod here descri bed

is also suited for a thermal treatnent of other

ol eagi nous seeds, such as ha2&l nut e, pecans, wal nuts,

but al so peanuts, bran, cereals, coffee, cocoa, etc.

This nmethod is also suitable for treating- pul verul ent

materials, since the small anount of wetting and water

absorption does not |lead to the clunping of powder

particles.



Table 1 Process paraneters for the surface

pasteuri zation of raw al nonds i noculated. with

Ent er ococous faeci um NERL- B2354. The initi al

contami natibn with E, fabciumwas 2*107CFU o,

OAAKKUM AX01. 3AAAAAL AMAAAAAAAAAAAK ALANAAAAVCAAAAAM AAA
AAAlifl.-Yi'l,a "Pre- 5 Abs, Pas- 5 Evap, Tenp./3 React.
C Vacuum 3 Achieved. "warm" teuriz, 3 Condensat. 3
Time 5 Dryingl oa-reduct- 5Tenp. Pressure 3
Tenperature32 ion 3 Al s..AAAA25X4. 1;

Ai t hA' AAA AAAALUI =131, AAA 3 AAAAAAA3 Aki ki kUi -W x 2
2/, KAA, . k. AAAM>. . A7,.. kA 3 .3.bar:,ot:" Mnutes

subs%}&%ﬁ%&ﬁ éteéa’c r;)‘mA?}&e %%%&%% %%g&leglperaturé is 0 to 8°C

highaw papR| Fhaldde dearBing tEnpexatturegl, By means of this it is

possible to avoid an excessive condensation of water vapor on the
product surface and an excessive water absorption by the food
products during the subsequent steam treatment. Thus, the pre-
warming temperature can lie in the range between 50 to 144°C. The
range between 55 and 99°C can preferably be selected for
pasteurization, and the range between 100 to 140°C for
sterilization. For pasteurizing almonds, the pre-warming
temperature preferably lies between 70°C and 90°C.

2. Pasteurization in a Steam Atmosphere

Heat deactivation (pasteurization or sterilization) takes
place at temperatures between 50 and 140°C. Customarily only
pasteurization is achieved with treatments below 100°C, while
temperatures up to 144°C must be reached for sterilization
(complete deactivation even of thermostable endospores). In this
case the treatment temperature is determined by the steam pressure
prevailing or set in the system. With treatment temperatures
below 100°C, the system pressure becomes less, at treatment
temperatures above 100°C greater, than the atmospheric pressure.

System pressures below atmospheric pressure are realized in
that the pressure in the treatment chamber is reduced by means of
a vacuum pump. As soon as the set system pressure falls below the
set value, the steam supply valve opens and steam supply is
started. Steam supply takes place via a regulating valve, which
maintains the system pressure in the treatment chamber constant.
For example, the treatment of almonds takes place at an absolute
pressure of 0.1 to 0.95 bar, preferably at 0.2 to 0.8 bar.

After filling, the product temperature lies 0 to 8°C below

the evaporation temperature of the system. The temperature of the
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material rapidly rises to the evaporation temperature because of
the condensation of small amounts of water. Then water can no
longer condense on the product surface; the system is in
equilibrium. As a function of the steam saturation temperature,
the amount of time (1 to 30 min) of heat application must be
selected in such a way that a sufficient deactivation of the
micro-organisms is achieved.

3. Removal of Surface Water

At the end of the treatment the steam supply is shut off,
while the vacuum pump continues to run. By means of the further
reduction of the system pressure to between 0.15 to 0.0l bar
(absolute pressure), the amount of water picked up because of the
temperature equalization can be dried off again in a short length
of time of 2 to 20 min, so that the pasteurized sterilized food
products do not show an increase in water content.

The invention will now be explained in greater detail by
means of an exemplary embodiment. Shown are in:

Fig. 1, a device for the surface pasteurization of pieces
of food in accordance with the CCP method in accordance with the
invention, and

Fig. 2, survival curve and log-reduction of Enterococcus
faecium on almonds pasteurized in accordance with the CCP method
at 81.4°C (system pressure 0.5 bar).

The method here described is for example performed in a
device as represented in Fig. 1. The food product, which has been
pre-warmed to a predetermined temperature by means of a suitable
method is presented in a pre-container 1. By opening a flap 4,
the food product is filled into a pressure chamber 2. The
pressure chamber 2 is provided with a double shell, and by means

of steam the shell is maintained at a pre-selected temperature
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corresponding to the selected conditions. After the filled
pressure container has been closed in a pressure-tight manner, the
pressure is reduced by means of a vacuum pump 7. Once the
preselected pressure has been reached, a steam valve 6 is opened.

The admittance of steam is regulated by means of a regulator
valve in such a way that the pressure in the chamber remains
constant and corresponds to the preset conditions. Depending on
the selected pressure, or respectively selected temperature, and a
function of the product, the pasteurization/sterilization lasts 1
to 30 min. At the termination of the pasteurization/sterilization
treatment the steam valve 6 is closed and the pressure in the
container is reduced to between 0.15 to 0.01 bar. After a further
2 to 20 min, vacuum drying is finished. The container pressure is
again matched to atmospheric pressure by means of a pressure
equalization valve. A removal opening 5 is opened, and the food
product is taken out. If desired, the removal of the food product
can be aided by switching on a mixing spiral 3. Common process
parameters for almonds, nuts and oleaginous seeds are represented
in Table 1.

Under suitable circumstances, minimal water absorption
results with this method on the surface, which can amount to less
than 0.5%, depending on the selected pasteurization/sterilization
conditions. Nevertheless, in the course of the treatment a moist
atmosphere is formed around the food products. By means of this
it is possible to assure that the treatment takes place in a
sufficiently moist atmosphere close to a water activity of 1.0, so
that a sufficient deactivation of vegetative micro-organisms and
of endospores on the product surface takes place under suitable
conditions (Fig. 2). The inherent quality of the food products,

in particular in case of pasteurization, is maintained with this
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process. Neither are aroma or color changes induced, nor can a
loosening of the skin of almonds be observed at optimal parameters
(s. Table 1).

The pasteurization and sterilization method here described
is also suited for a thermal treatment of other oleaginous seeds,
such as hazelnuts, pecans, walnuts, but also peanuts, bran,
cereals, coffee, cocoa, etc. This method is also suitable for
treating pulverulent materials, since the small amount of wetting
and water absorption does not lead to the clumping of powder

particles.
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Table 1

Process parameters for the surface pasteurization of raw almonds
inoculated with Enterococcus faecium NRRL-B2354. The initial
contamination with E. faecium was 2°10’CFU/g.
UARARAAAARARAAAAARAAAAAAAAAAAAAAAARARAAARAAARAAAAAAAAAAAAAAAARAAAAAAAA
3pre- * Bbs.Pas- 3 Evap.Temp./® React.® Vacuum * Achieved 3
3swarm.3 teuriz. * Condensat. 3 Time 3 Drying * log-reduct- 3
3Temp.?® Pressure * Temperature? 3 3 ion 3
sARARAAAAAAARARAARAAAAAARAAAAAAA AAAAAAR S ARARAAAAA S AAAAAAARAAAARAA?
4 °G B bar 3 °C 3 Minutes Minutes? *
SAAARA AAARAAAAAAA AAARAAAARAAAA S ARAAAAR S AAAAAAAAAAAAAAAAAAAAAAAA?
280 3 E 81.
280 3 3 81.
380 = b 81.
290 £ 3 81. 3 2 3
3270 3 3 81. 3 10 i
AAARAAARAARARAARARAAARAAAARAAAAAAAAAAAAARARAAAAAAARARAAAAAAAAAAAAAAAU

3 3

3 3

3 3

10 3

3 3

3 3

o O O O O
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w
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1. A FEHGRIEh S0 o8RBT o BB oWt of oo
produlie T e Bl babineilo B Seac i o lFncenharanyestogaryy vainus
as weff 9z Peanufd, BHIPE cereals, coffee, cocoa and the like,

characterized in that

the food products are employed pre-warmed, and the product temperature lies a few
degrees below the evaporation temperature of pasteurization or sterilization systems,
that the pre-warming temperature of the food products is selected to be lower than the
saturation temperature, preferably a few degrees below the saturated steam temperature
at a preset pressure, that treatment is performed in a moist atmosphere free of air,
wherein pasteurization is performed at temperatures between 55 and 99°C at a low
pasteurization pressure, or sterilization at temperatures between 100°C and 140°C at a
higher sterilization pressure, that heat treatment is performed in the course of 1 to 30
mins, and that condensation water is removed from the surface of the food products by

means of subsequent vacuum drying under further reduced pressure.
2. The method in accordance with claim 1,
characterized in that
the product temperature is selected to lie between 0°C to 8°C below the evaporation

temperature of the pasteurization or sterilization system.

3. The method in accordance with claim 1,
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1. A nethod for the surface pasteurization or surface
sterilization of pieces of food products, in
particul ar, ol eagi nous seeds, such as al nonds,
hazel nuts, pecans, wal nuts, as well as peanuts, bran,
cereals, coffee, cocoa and the like, characterized in
t hat the food products are enpl oyed pre-warned,
and the product tenperature lies a few degrees bel ow
the evaporation tenperature of pasteurization or
sterilization systens, that the pre-warm ng
tenperature of the food products is selected to be
| oner than the saturation tenperature, preferabl
f ewCHegreRr betbw t He'at Utsat ErPSteam CeApér afﬁi%e g?eaween
the presehrpiessStempetdtaird reatyrentfocsl peptlarnmedanf Bhe saturated
noi st _atnpsphere free o ' er.ei I.zaf |
steall e P PO T RO 1 vrparat Ut Bitvean PeB Tk ERUCRL} Orea w0 pe
0°C towasteurization pressure, or sterilization at
t enper atures between 100C and 140C at a hi gher
sterilization pressure, that heat treatnent is
performed in the course of 1 to 30 mns, and that
condensation water is renoved fromthe surface of the
food products by neans of subsequent vacuum dryi ng
under further reduced pressure, 2. The nethod in
accordance with claim1, characterized in that
the product tenperature is selected to |ie between 0C
to 8C bel ow the evaporation tenperature of the
pasteurization or sterilization system 3. The nethod
in accordance with claim1, characterized in
that the tenperature difference between the
pre-warm ng tenperature of the food products and the
saturated steamtenperature at a given pressure is
preferably selected to be 0OC to 8C.
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