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METHOD FOR FINISH-FRYING 
DOUGHNUTS 

0001. The present invention relates to a method for finish 
frying doughnuts in Superheated Steam, and to doughnuts 
obtainable by said method. 
0002 Food products that need to be finished fried are 
products, optionally pre-fried by the food product manufac 
turer, that need to be finished before consumption by the 
consumer. Object of the present invention is to provide a 
method of finish-frying doughnuts which method provides 
very attractive products for consumers in terms of a texture, 
colour, and taste, whereas at the same time the fried dough 
nuts obtained have a lower fat content than conventionally 
finish-fried doughnuts, and the fat present in the finish-fried 
doughnuts is from health perspective of a better quality when 
compared with doughnuts that have been finish-fried in oil or 
fat 
0003 Surprisingly, it has been found that this can be 
achieved when use is made of a finish-frying method wherein 
doughnuts that have usually been chilled or frozen and stored 
are contacted with Superheated Steam. 
0004. Accordingly, the present invention relates to a 
method for finish-frying doughnuts in Superheated Steam 
having a flow rate in the range of from 1 to 20 m/s, at a 
temperature in the range of from 150-250° C. and for a period 
of time in the range of from 10 seconds to 20 minutes, wherein 
more than 75% of the surface of the doughnuts is contacted 
with the superheated steam. 
0005. The doughnuts obtained with the method according 
to the present invention display excellent properties in terms 
of texture, colour, and taste. Another advantage of the present 
method is its positive effect on the environment since odour 
nuisance related to finish frying with oils will be considerably 
reduced, and waste oils will no longer be generated. Yet 
another advantage of the present invention is that the dough 
nuts obtained with the present method have a low fat content 
which has a positive influence on the health of consumers, 
resulting in, for instance, less obesity and cardiovascular 
related diseases. Further, it also avoids the use of deteriorated 
oils, which has an impact on the quality of the food product to 
be consumed. In addition, it is from a safety point of view 
noted that the spattering of oils can advantageously be elimi 
nated. Thus, the development of slippery floors can be 
avoided. 
0006 Preferably, the method according to the present 
invention is carried out in such a way that more than 90% of 
the surface of the doughnuts is contacted with the superheated 
steam. More preferably, more than 95% of the surface of the 
doughnuts is contacted with the Superheated Steam, and most 
preferably the complete or essentially complete surface of the 
doughnuts is contacted with the Superheated Steam. 
0007. The contact between the surface of the doughnuts 
and the superheated steam can be established in different 
ways. This can, for example, be established by way of fluidi 
sation. 
0008. In other attractive embodiments of the present 
invention this can be established by carrying out the present 
method in a rotary drum or carrying it out on a sieve belt or 
vibrating screen. In fact, any embodiment that can bring about 
the desired steam flow and contact between steam and the 
doughnuts can Suitably be used in the method according to the 
present invention. 
0009 Preferably, the method according to the present 
invention is carried out in a gas comprising at least 50 Volume 
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% of superheated steam, based on total gas. More preferably, 
the gas comprises more than 90 volume '% of superheated 
steam, based on total gas. 
0010 Preferably, the doughnuts to be finish-fried in accor 
dance with the present invention have a moisture content of 
less than 80%, more preferably of less than 75%. 
0011. According to a particularly preferred embodiment, 
the doughnuts subjected to finish-frying in Superheated Steam 
in accordance with the present invention are not pre-fried. 
Doughnuts with a low fat content can suitably be prepared by 
means of a Subsequent parfry treatment in oil or by applying 
a spray of oil onto them before they are finish fried in super 
heated Steam. 
0012. The flow rate of the superheated steam is within a 
broad range. Preferably, however, the flow rate of the super 
heated Steam is in the range of from 1 to 20 m/s, more 
preferably in the range of from 5 to 15 m/s and most prefer 
ably in the range from 10 to 15 m/s. 
0013 The method of the present invention is preferably 
carried out at a temperature in the range of from 150 to 250° 
C., and more preferably in the range of from 175 to 220° C. 
0014. The method according to the present invention is 
carried for a period of time in the range of from 10 seconds to 
20 minutes. Preferably, the present method is carried out for 
a period of time in the range of from 3 to 6 minutes, more 
preferably for a period of time in the range of from 4 to 5 
minutes. 
0015 Suitably, in accordance with the present invention 
the part of the surface of the doughnuts that is contacted with 
the Superheated Steam is contacted with the Steam for more 
than 75% of the period of time, preferably more than 90% of 
the period of time, more preferably more than 95% of the 
period of time, and most preferably for the complete or essen 
tially complete period of time. 
0016 Suitably, the method in accordance with the present 
invention is carried out at a pressure in the range of from 0.1 
to 10 bara, preferably at a pressure in the range of from 0.9 to 
1.1 bara. 
0017. The doughnuts to be finish-fried with the present 
method suitably have a fat content in the range of from 0% to 
15%, preferably in the range of from 2% to 8%. 
0018. The present invention also relates to doughnuts 
obtainable with the method according to the present inven 
tion. Such doughnuts display unique properties in terms of 
taste, crispiness, mouth feel and low fat content. 

EXAMPLES 

Example 1 

0019 Ring doughnuts (41 grams) were prepared using the 
following recipe: 

Wt. 90 

Flour 54.2 
Water 31.2 
Doughnut concentrate 8.3 
Fat 3.7 
Yeast 2.6 

0020. In order to allow them to be shipped to another 
location for finish-frying, the raw doughnuts so prepared 
were frozen and stored at -20°C. After 3 weeks, the frozen 
doughnuts were taken from the freezer and allowed to thaw at 
25° C. for 30 minutes. Subsequently, the doughnuts were 
proofed by placing them in a proofing cabinet for 60 minutes 
(30°C., 80% relative humidity). 



US 2009/0208.628 A1 

0021. The proofed doughnuts so obtained were divided 
into 4 groups: A, B, C, D and a reference group. Doughnuts 
belonging to groups B, C and D were sprayed on both sides 
with in total 2%, 6% and 9% of palm oil, respectively. The 
doughnuts belonging to the reference group were deep fried. 
0022 Immediately after proofing and fat coating, the 
doughnuts were placed on trays of a fine wire mesh (poros 
ity>80%). The trays were placed into a steam channel in 
which superheated steam (180° C.) was blown (7.2 m/s) 
upward through the wire mesh. After 90 seconds, the trays 
were removed, the doughnuts were turned and the tray was 
reinserted into the steam channel. After another 90 seconds, 
the trays were removed from the steam channel and allowed 
to cool down. 
0023 The doughnuts so obtained were analysed, yielding 
the following data: 

A. B C D 

Fat content (wt.%) 6.1 6.3 7.8 7.8 
Moisture 33.5 33.3 31.8 31.7 
Specific volume 2.5 2.6 2.6 2.6 

0024. The fat content of the doughnuts so obtained was 
considerably lower than that of the doughnuts belonging to 
the reference group. The latter doughnuts had a fat content of 
about 18 wt.%. 
0025. The finish fried products obtained after the treat 
ment with Superheated steam were also evaluated by an expert 
panel. The products that had been coated with palm oil prior 
to the finish frying treatment (products B, C and D) were 
found to be superior to the doughnuts that had not been 
pre-coated (product A). In particular, it was observed that the 
doughnuts that had not been pre-treated had a slightly leath 
ery crust. 

Example 2 
0026. Example 1 was repeated except that this time sun 
flower oil was used instead of palm oil. Comparable results 
were obtained. 

Example 3 
0027. Example 1 was repeated except that this time rape 
seed oil was used instead of sunflower oil. Comparable results 
were obtained. 

Example 4 
0028. Example 1 was repeated except that the superheated 
steam had a temperature of 220° C. and in that the doughnuts 
were finish fried by introducing them into the steam channel 
for twice 50 seconds. Again, comparable results were 
obtained. 

Example 5 
0029. Example 1 was repeated except that the superheated 
steam had a temperature of 160° C. and in that the doughnuts 
were finish fried by introducing them into the steam channel 
for twice 110 seconds. Once again, comparable results were 
obtained. 

Example 6 
0030) Ring doughnuts ready for finish frying were pre 
pared as in Example 1. After proofing, the doughnuts were 

Aug. 20, 2009 

parfried by dipping them for 10 seconds in hot oil having a 
temperature of 180° C. Subsequently, the doughnuts were 
finish fried in the same way as described in Example 1, except 
that this time the residence time in the steam channel was two 
times 40 seconds. The fat content of the doughnuts so 
obtained was about 11.5 wt.%. In terms of quality these 
doughnuts were found to be comparable to the doughnuts 
belonging to groups C and D of Example 1. 

1. Method for finish-frying doughnuts in superheated 
steam having a flow rate in the range of from 1 to 20 m/s, at a 
temperature in the range of from 150-250° C. and for a period 
of time in the range of from 10 seconds to 20 minutes, wherein 
more than 75% of the surface of the doughnuts is contacted 
with the superheated steam. 

2. Method according to claim 1, wherein the doughnuts are 
not pre-fried. 

3. Method according to claim 2, wherein oil is applied onto 
the doughnuts before they are finish-fried. 

4. Method according to claim 3, wherein a spray of oil is 
applied onto the doughnuts before they are finish-fried. 

5. Method according to claim 2, wherein the doughnuts are 
subjected to a parfry treatment before they are finish-fried. 

6. Method according to claim 1, wherein more than 90% of 
the surface of the doughnuts is contacted with the superheated 
Steam. 

7. Method according to claim 6, wherein more than 95% of 
the surface of the doughnuts is contacted with the superheated 
Steam. 

8. Method according to claim 7, wherein the complete or 
essentially complete surface of the doughnuts is contacted 
with the superheated steam. 

9. Method according to claim 1, wherein the part of the 
Surface of the doughnuts that is contacted with the Super 
heated steam is contacted with the steam for more than 75% 
of the period of time. 

10. Method according to claim 9, wherein the part of the 
Surface of the doughnuts that is contacted with the Super 
heated steam is contacted with the steam for more than 90% 
of the period of time. 

11. Method according to claim 9, wherein the part of the 
Surface of the doughnuts that is contacted with the Super 
heated steam is contacted with the steam for the complete or 
essentially complete period of time. 

12. Method according to claim 1, which is carried out on a 
sieve belt. 

13. Method according to claim 1, wherein the doughnuts 
have a moisture content of less than 80%. 

14. Method according to claim 1, wherein the flow rate of 
the superheated steam is in the range of from 5 to 15 m/s. 

15. Method according to claim 1, wherein the temperature 
is in the range of from 175 to 220° C. 

16. Method according to claim 1, wherein the period of 
time is in the range of from 3 to 6 minutes. 

17. Method according to claim 1, which is carried out at a 
pressure in the range of from 0.1 to 10 bara. 

18. Method according to claim 1, which is carried out in a 
gas comprising at least 50 Volume '% of Superheated Steam, 
based on total gas. 

19. Method according to claim 1, wherein the doughnuts 
have a fat content in the range of from 0 to 15%. 

20. Doughnuts obtainable with a method according to 
claim 1. 


