Met hod for Roasting and Surface-Pasteurization of Food
Product s The device relates to a nethod for
roasting and for the surface pasteurization of pieces
of food products, in particular ol eagi nous seeds, such
as al nonds, hazel nuts, pecans, wal nuts, as well as
peanuts, bran, cereals, coffee, cocoa and the |ike. By
nature, agricultural products and foods are | oaded
with harnl ess and potentially pathogenic
m cro-organi sns. I n nost cases, agricultural products
are processed fresh, or are nade durable with the aid
of suitable technol ogical nmeans. Anong industrially
enpl oyed preservation nethods are counted, inter alia,
sterilization or pasteurization by nmeans of heat,
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In contrast thereto, mcro-organisns are only

inactivated to a limted extent by dry heating. Since

roasting by means of hot air constitutes a treatnent

in a dry atnosphere, an assured inactivation of

m cro-organi sns by hot-air roasting only takes place

after a very long treatnent tinme, or respectively at

hi gh tenperatures. Par anet ers which are

required for achieving the inactivation of the

descri bed surrogates for Sal nonella SE PT 30 at an

order of magnitude of 4 log-units, are described in

the "CGuidelines for Validation of Dry Roast Processes"
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capable to pasteurize nuts, alnonds, ol eaginous seeds

and other goods in piece forn13|nultaneously or in the

same process in an assured manner, and to roast them

in hot air. It is the obJect of the invention

to create a nethod of the type described at the

outset, wherein hot-air roasting and pasteurization of

food products are conbi ned and both methods are

uni t ed. In accordance with the invention, this

object is attained in that a treatnent in a humd

at nosphere is perforned at a tenperature > 100C, that

pasteurization is perfornmed in a roasting system
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the range between 6 and 100°C under normal pressure conditions.
The exclusive aim of these methods is to reduce the contamination
of the surfaces of the almonds by micro-organisms. Because of the
short process duration and because of the humid atmosphere, these
methods are not capable of forming a roasting stage. Neither is
drying of the products to < 2.5% achieved, nor are a typical
texture, roasting aromas and roast colors with these
pasteurization methods.

Thus, no method is described in the prior art which is



The met hod described is for exanple perfonnmed in a.

hot-air tosystem NR as represented in Fig. |, A
product charge is prepared in a preparation container
and introduced into a roes ing zone |. Then air is

aepirated by nmeans of a ventilator 4, is heated by

nmeans of gas in a burner 5 and is centrally brought to

the roasting zone 1. The hot. roasting aimis

introduced into the material to be roasted via a

rotating tuyere connection. 3. As soon as the surface

tenperature of the material to be roasted has reached

a preset pasteurization tenperature in the range
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In order to mnimze undesired qualitative changes in
the food products it is necessary to reduce the
absorption of water during the pasteurization phase as
much as possible. This can be achieved if the product
surface tenperature is in agféement with the dewpoi nt
tenperature intended on the basis of the selected air
and steamvolume flow. Fromthis then results the
active phase of the pasteurization phase required for
the inactivation of the m cro-organi sns. Exanpl es of
the pasteurization effect of the pure pasteurization
phase in connection with alnonds as a function O the
l ength of treatnment and starting tenperature of the
pasteuri zation phase are recited in Table 1.



In this way it is easily possible to pasteurize

al nronds and ot her food products dependably and

reproduci bly in the course of hot air roasting,

wi thout it being necessary to reach a dark roast col or

or a high degree of roasting. The

past euri zati on net hod described here is also suitable

for a. conbined pasteurization and roasting treatnment

of ot her ol eagi nous seeds, such as hazel nuts, pecans,

wal nuts, but al so peanuts, bran, cereals, coffee,
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prodiike3B3fl MB23a system 13, and steam injection into the hot air
is started via a valve 11 and a screen 12 at an order of magnitude
of 0.01 - 15.0 kg steam/h/kg of the food product. The amounts of
air and steam are of such a size that the dewpoint temperature of
the hot air mixed with steam lies approximately 0 to 8°C above the
surface temperature of the material to be roasted. Because of
this temperature difference, water condenses on the product
surface until the surface temperature equalizes the dewpoint
temperature of the moistened hot air. Because of the water
condensation, a water layer forms on the surface, in which optimal

conditions for the inactivation of the vegetative micro-organisms



5start of 33332 5pastereu- =3233 3zat. phas.1= 3 3 3
AAAAAAAAAAAAK K AAMVAAPAAAAAAAAAAAAAUAK AAAVAAAAAAAAAAAI
3 C C sNmB/ h/ kg 5kg/ h/kgs mn 3 nbar ...,. 33amateri al
smateri al 33
AVWANAAAAAAAAVAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAI
3 1055 90323 12325 -103 3333i.:,3 AAAAAAAAAAAAAAAAAA;
akakk AAAATAAAAAANAAAAAAAAAAAW VAKA' 3105291323 1225a -
1 03

exist. These optimal pasteurization conditions are then
maintained for 1 to 30 min, along with a constant flow of moist
air and at a constant hot air temperature, until the desired or
intended pasteurization effect has occurred. It must be noted
that, because of the increase in the product temperature by 8°C,
for example, an increase of the water content of the food product
by max. 0.8% results because of the condensation of water vapor on
the surface based on an approximate absorption of 0.1% water per
°C.

Following the pasteurization phases, the two-stage roasting
process, as described in Perrin et al. (1996) and in Perrin and
Escher (1997), is continued. To this end, the introduction of
steam is interrupted and the hot air volume flow is increased
again to the predetermined degree. 1In the course of the
continuation of the roasting process, the food products are still
dried during the first stage of the roasting process (consisting
of two roasting phases). In the second roasting stage the desired
degree of roasting is then provided at a predetermined hot air
temperature. An example of the progression of a two-stage
roasting process, combined with a pasteurization phase, is
represented in Fig. 2.

In order to minimize undesired qualitative changes in the
food products it is necessary to reduce the absorption of water
during the pasteurization phase as much as possible. This can be
achieved if the product surface temperature is in agreement with
the dewpoint temperature intended on the basis of the selected air
and steam volume flow. From this then results the active phase of
the pasteurization phase required for the inactivation of the
micro-organisms. Examples of the pasteurization effect of the

pure pasteurization phase in connection with almonds as a function
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of the length of treatment and starting temperature of the
pasteurization phase are recited in Table 1.

By means of the represented integration of a pasteurization
phase into the hot air roasting method it becomes possible to
pasteurize the food products and to roast them by means of hot air
in only one method step. Moreover, the achieved pasteurization
effect is independent of the degree of roasting to be achieved.

In this way it is easily possible to pasteurize almonds and other
food products dependably and reproducibly in the course of hot air
roasting, without it being necessary to reach a dark roast color
or a high degree of roasting.

The pasteurization method described here is also suitable
for a combined pasteurization and roasting treatment of other
oleaginous seeds, such as hazelnuts, pecans, walnuts, but also
peanuts, bran, cereals, coffee, cocoa and the like.

In the course of a roasting process in hot air, the heat
inactivation method introduced here is suitable for decisively
reducing the microbial surface contamination of almonds,
oleaginous seeds, as well as other piece-sized food products of
medium or low water content, without the qualitative properties of
the roasted food products being altered. Thus, in accordance with
the stipulation of the US authorities it is therefore possible to
speak of pasteurization, since by means of the method a reduction
in the micro-flora, in particular salmonella SE TP 30, of 5 log-

units is dependably achieved.
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Table 1

Method parameters for surface pasteurization of raw almonds
inoculated with Enterococcus faecium NRRL-B2354 NR-roasting
installation in the course of roasting in a device with the two-
stage roasting process. Roasting was terminated after the
pasteurization stage and the two phases of the first roasting
stage (phase 1: 170°C air temperature during 4 min; phase 2: 133°C
air temperature during 4 min) for detecting the effect of the
pasteurization stage. The initial contamination with E. faecium

(reference organism) was 2"10’CcFU/g.
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AARAARAAAAAAAARAAAAAAAAARARAAAAAAAAARARAAAARARAAAARARRARAS
3 °C 8 NG *Nm3/h/kg *kg/h/kg® min 3 mbar &
3 4 *material °*material 3 3
AARAARAAAAARAAAAAARAAAAAAAAAARAAAAAAAAAAAAAARAAAAARAAAAAA
3 105 90 3 2 3 12 3 2 3 =10 3

3 3 3 3 3 3 3

A ARAAAAARAAAAAARARARAAARAARARAARARAAA?
3 105 91 3 2 312
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The pile tenperature of the roasting installation NR
represents a mxing tenperature, which is the result
of the tenperature on the nut surface and the hot air
tenperature, as well as further influencing factors.
Bi bl i ography Al nond Board of California, 2007,
"Quidelines for Validation of Dry Roast Processes”
Modest o, CA_ H. Bockel nmann, 1987, "Derzeitiger
Ent wi c- Lungsst and der Herstellungstechnol ogi e von
gerbsteten und gesai zenen R issen” [Present State of
t he Devel opnent of the Production Technol ogy for
Roasted and Salted Nuts], SUBsmaren 31 (1/2), 39-44 A
UAAJ "'AAhHamdhﬂahA‘:' K & figdiZzge” [ Manual of

s COC0oa r|n ek, b Berin E
Moy Cp%ntef%éjcft %\70 % %tenlg(?s}éz%?n dunkei sten Braun”
*affer aaatvanniizgitiost to thé Darkest Brown Col or],
3 rASSWRr en. 22 (8 22-29 3. Kleinert, 1966,: "Einige
"“Aﬁoekte der.. - : Aspects of Cocoa
SRS Y Y , 1995,
3 "Lht@m$uchungen tber das>Rbsten von Hasei il i sse: "
s [Resgarch Regardingthe Roasting of Hazelnuts],
_..Dissertation ETH No. 11390, Sw ss. .Technical University
A AR PSR AR ABPEAF gﬁ%Aﬁ%A&&ﬁ&ﬁﬁh %Sandneier, K.
s Maygrs$ot sonak, 19969 "Verfahven zum Rostsn von

Aﬁﬁéiﬁﬁgﬁﬁkﬂﬁgﬁ%ﬁ&ﬁﬂﬁéghﬁggﬁéﬁgé eaglnohgsg:eds and

> Devick fort ExecutOngOt hi 8 N@tﬁo@] Europedn Pat ent
QQBI ! Sﬁi IMM o L 2 sy 2y 2o 2o 2 ©

3 0.15 + 0.37

SR X R . .

3 0.05 * 0.22 3 B.6 ?
AAAARAARRAAAAARAARARRA [ DR J . JR

3 2.5 + 4.24 3 6.9 2
A A A A A AR A A A A AR AR AAAAAAAAAARAAAAAAAAAARAARARAL
3 1.45 + 2.03 3 7.2 3

! The pile temperature of the roasting installation NR represents
a mixing temperature, which is the result of the temperature on
the nut surface and the hot air temperature, as well as further

influencing factors.
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R Perren, F. Esther, 1997, "lnvestigation on the Hot
Air Roasting of Nuts", The Manufacturing Confectioner
77 (6), 123 - 127. CLAIMS What is cl ai ned: 1. A
nmet hod for roasting and for surface pasteurization of
food product pieces, in particular, oleaginous seeds,
such as al nonds, hazel nuts, pecans, wal nuts, as well
as peanuts, bran, cereals, coffee, cocoa and the I|ike,
characterized in that treatnment in a humd
at nosphere is perfornmed at a tenperature > 100C, that
pasteurization is perfornmed in a roasting system
during the roasting process, that during the
pasteuri zati on phase the tenperature on the product
surface is maintained a few degrees bel ow the sel ected
Bibldewwrpphgt tenperature of the atnosphere, that
pasteurization is perfornmed within 1 to 30 mns, and
that, in the course of advanci ng or continued . _
AlmopgaBpiig, of hea tbhdensat | U at '€ruisie e ssdrrade loflafhen of
Dry Reedtpreduetsecks, resmyvets anth t he wat er absorption of

the latter is nminimzed. 2. The nmethod in
accordance with claim1l, characterized in that
H. Bockelmann, 1987, "Derzeitiger Entwicklungsstand der

Herstellungstechnologie von ger®dsteten und gesalzenen Nissen"
[Present State of the Development of the Production Technology for
Roasted and Salted Nuts], Siisswaren 31 (1/2), 39-44

A. Finke, 1965, "Handbuch der Kakaoerzeugnisse” [Manual of Cocoa

Products], Springer, publishers, Berlin

E. Gaupp, 1978, "Vom hellsten bis zum dunkelsten Braun" [From the
Lightest to the Darkest Brown Color], Stsswaren 22 (8, 22-29

J. Kleinert, 1966, "Einige Aspekte der Kakaobohnenrdstung" [Some
Aspects of Cocoa Bean Roasting], Gordian 66, 3 17

R. Perren, 1995, "Untersuchungen tiber das Résten von Haselnilissen"
[Research Regarding the Roasting of Hazelnuts], Dissertation ETH

No. 11390, Swiss Technical University ETH, Zirich

R. Perren-Egli, T. Kerne, D. Sandmeier, K. Mayer-Potschak, 1996,
"Verfahren zum R&sten von Olsamen und Vorrichtung zum Durchfihren
dieses Verfahrens" [Method for Roasting Oleaginous Seeds and
Device for Executing this Method], European Patent Application EP
0 729 705 A2
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the treatnment is perfornmed in a hum d atnosphere,
preferably at tenperatures between 50C and 99C

3. The method in accordance with claiml1,
characterized in that in the pasteurization phase
the tenmperature of the product surface is preferably
selected to |ie between OC to 8C bel ow the sel ected

dew poi nt tenperature of the atnosphere. 4. The
nmet hod in accordance with claim1, characterized in
t hat a product charge is prepared in a preparation

container and introduced into a roasting zone (1),
that air is aspirated by nmeans of a ventilator (4), is
R. pheatead Fn asbhenprogd) bynvﬁsﬁmgaﬁlq@aSnandeiHot Air Roasting
Lra a as
of Mg 2 Ik BB AT IRRAE  er e (ot
roasted has reached the pasteurlzatlon t enper at ur e,
the pasteurization phase is initiated. 5. The nethod
in accordance with claim 2, characterized in that
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a product charge is prepared in a preparation
container and introduced into a roasting zone (1),
that air is aspirated by nmeans of a ventilator (4), is
heated in a burner (5) by neans of gas and is
centrally brought to the roasting zone (1) and, as
soon as the surface tenperature of the material to be
roast ed has reached the pasteurization tenperature,
the pasteurization phase is initiated. 6. The nethod
in accordance with clai ngBajggaracterized in that
a product charge is prepared In a preparation
container and introduced into a roasting zone (1),
What igicdaimgd: i s aspirated by means of a ventilator (4), is
heated in a burner (5) by neans of gas and is
centrally brought to the roasting zone (1) and, as
1. shorethed fdreosstingaarel foespdacd pasteofizdtioa ofdd@dt paldutopikees, in

. roasted has reached the pasteyrization tenperature,
particulaf CSE8Inals s, SHER RAGURPRas Miazp Gyl Peganaria e naz el as
peanutsNbRFC BEGARS Boffbéd boebaiamddne fkar acteri zed in that

during the pasteurization phase the volume of the air

charagierizeddudfratt he roasting zone (1) is reduced, that

bt EAMLESHH S R Ak A b S3gbie
pasteutizaticanid petfeemedirea obastinglsyatesh darinditiie fobetintppreiess, that during

t at f t hot _ai jxed mth steamlies,
the pasiEURGPREHERS e Fneraufe pe o orediic audacsmmeriaiaie afew

degreesHRIGTRHURS sd@lbctb® RR-pAABIeRtherSturd BPtHéPéCfH'R)@phﬁre, that
d h cl I n that

accordance with claimb5, characterize
pasteugizationgs ergopaed withinzhta 30 mpnasand thet, i theneousse phadwencing or

, - ' ( IS redu , at, .
continyed8ab WAL cbrlfarls Ao WAtk il ietstitalod of 4 fBRLrbORGs is
removecdbhne thelWateaabserption eethe( 128 isanidirhiked. t he anounts of

air and steam are of such a size that the

2. The method in accordance with claim 1,

characterized in that

the treatment is performed in a humid atmosphere, preferably at temperatures
between 50°C and 99°C.

3. The method in accordance with claim 1,

characterized in that

in the pasteurization phase the temperature of the product surface is preferably
selected to lie between 0°C to 8°C below the selected dew-point temperature of the
atmosphere.

4. The method in accordance with claim 1,
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dewpoi nt tenperature of the hot air mxed with steam
lies approximately 0 to 8C above the surface
tenperature of the naterial to be roasted. 9. The
met hod in accordance with claim6, characterized in
t hat during the pasteurization phase the vol une of
the air flow through the roasting zone (1) is reduced,
that the steaminjection into the hot air is started
via a valve (11) and a screen (12), and that the
chanacierizedon tadr and steam are of such a size that the
a peupet charye ippreparedeingf preparation cantaimdnasd infreducsddain a
roastir‘ltde%eef(ﬁ?,rtﬁét' érfﬁselis)‘)irgte{d(by&ﬁeaﬁ@léﬁa vBetilstor (AcR hea_lt_ed in a burner
. [
) oy BT o Sols AP et e (0 gy peon oo
surfac figmperature,f i Maerial & BF rogied has ached the Radplietion.
temperatort, the pastéarizativeppesativindiated. br ought i nto agreenent
with the dew point tenperature on the basis of the

S g flow 11. The nmethod in
i&%f)tgi zaeﬁd%(i%%\?a?%q%ﬁg? Wa%ﬁg?éct erized in that
a product charge is prepared in a preparation container and introduced into a
roasting zone (1), that air is aspirated by means of a ventilator (4), is heated in a burner
(5) by means of gas and is centrally brought to the roasting zone (1) and, as soon as the
surface temperature of the material to be roasted has reached the pasteurization

temperature, the pasteurization phase is initiated.

6. The method in accordance with claim 3,

characterized in that

a product charge is prepared in a preparation container and introduced into a
roasting zone (1), that air is aspirated by means of a ventilator (4), is heated in a burner
(5) by means of gas and is centrally brought to the roasting zone (1) and, as soon as the
surface temperature of the material to be roasted has reached the pasteurization
temperature, the pasteurization phase is initiated.

7. The method in accordance with claim 4,

characterized in that

during the pasteurization phase the volume of the air flow through the roasting zone
(1) is reduced, that the steam injection into the hot air is started via a valve (11) and a
screen (12), and that the amounts of air and steam are of such a size that the dewpoint
temperature of the hot air mixed with steam lies approximately O to 8°C above the
surface temperature of the material to be roasted.

8. The method in accordance with claim 5,
characterized in that
during the pasteurization phase the volume of the air flow through the roasting zone
(1) is reduced, that the steam injection into the hot air is started via a valve (11) and a
screen (12), and that the amounts of air and steam are of such a size that the
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in the course of the pasteurization phase the product

surface tenperature is brought into agreenent with the

dew poi nt tenperature on the basis of the selected air

and steam volune flow. 12. The nethod in accordance

with claim6, characterized in that in the course of

t he pasteurization phase the product surface

tenperature is brought into agreenent with the

dew poi nt tenperature on the basis of the selected air

and steam volune flow. 13. The nethod in accordance
claim7, characterized in th t he cou

W th
dewpma; tamrergivse el iheatiadmprdseth ﬂ@aﬂﬂtﬁﬁﬁﬁpr@ﬁ’ﬂ‘?%ﬁo to 8°C above

the surfaeeniempetuterd of the migbtialitotbe ragstedment with the
dew poi nt tenperature on the basis of the selected air
and steam volume flow. 14. The method i n accordance
wi ©h Tdeamett®d in accordance with claim 6,

characterized in that

during the pasteurization phase the volume of the air flow through the roasting zone
(1) is reduced, that the steam injection into the hot air is started via a valve (11) and a
screen (12), and that the amounts of air and steam are of such a size that the dewpoint
temperature of the hot air mixed with steam lies approximately 0 to 8°C above the
surface temperature of the material to be roasted.

10. The method in accordance with claim 4,

characterized in that

in the course of the pasteurization phase the product surface temperature is
brought into agreement with the dew-point temperature on the basis of the selected air
and steam volume flow.

11. The method in accordance with claim 5,
characterized in that
in the course of the pasteurization phase the product surface temperature is
brought into agreement with the dew-point temperature on the basis of the selected air
and steam volume flow.

12. The method in accordance with claim 6,
characterized in that
in the course of the pasteurization phase the product surface temperature is
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characterized in that in the course of the

past euri zati on phase the product surface tenperature

is brought into agreenment with the dew point

tenperature on the basis of the selected air and steam

vol unme flow. 15. The method in accordance with claim

9, characterized in that in the course of the

pasteuri zati on phase the product surface tenperature

is brought into agreenment with the dew point
broughténtpeagreementbwith te dewipoindtemperatise st tbe baisis ofitle selegled air

and st¥@mWSRurhs A%

13. The method in accordance with claim 7,
characterized in that
in the course of the pasteurization phase the product surface temperature is
brought into agreement with the dew-point temperature on the basis of the selected air
and steam volume flow.

14. The method in accordance with claim 8,
characterized in that
in the course of the pasteurization phase the product surface temperature is
brought into agreement with the dew-point temperature on the basis of the selected air
and steam volume flow.

15. The method in accordance with claim 9,
characterized in that
in the course of the pasteurization phase the product surface temperature is
brought into agreement with the dew-point temperature on the basis of the selected air
and steam volume flow.
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