United States Patent 119
Buffa et al.

[11] 3,861,293
(451 Jan. 21, 1975

[54] APPARATUS FOR MAKING FOODS AND
FEEDS

[75] Inventors: Alde Buffa, Paris, France; Adolf
- Holliger, Uzwil, Switzerland

[73] Assignee: Unicef, Aldo Buffa and Gebruder
Buehler AG, Uzwil, Switzerland

[22] Filed: Oct. 16, 1972
[21] Appl. No.: 297,645
Related U.S. Application Data

{62] Division of Ser. No. 149,712, June 3, 1971,
abandoned.
[30] Foreign Application Priority Data
June 5, 1970 Great Britain.......c.cooo...... 27431/70
[52] US.Cl..oociiiiee, 99/484, 426/20
[S1] Imt. Clioiiiiiiiiiiee e A23k 1/10
[58] Field of Search ........... 425/376, 377, 378, 379,

425/382; 195/31, 143; 99/483, 484, 536,
645, 467; 426/18, 20

[56] References Cited
UNITED STATES PATENTS

1,155,977 10/1915  Vernon.......ccoveeeveenen.ne. 99/536 X
2,325,368 7/1943  Christensen ........... .. 195/143 X
2,555,235 5/1951 Huzenlaub et al.................... 426/18
2,556,247 6/1951  Zeigler et al........ccuou....... 425/377
2,614,935 10/1952 Dienstet al.... 99/536 X
2,905,109 9/1959  Schrenk............. 425/377
3,172,766 3/1965 Lareybeyrette.........couerenn... 426/18

Primary Examiner—Robert L. Bleutge
Assistant Examiner—Arthur O. Henderson
Attorney, Agent, or Firm—Toren and McGeady

[57] _ ABSTRACT

Apparatus for making foods and animal feeds from
starchy raw materials, such as flour, meal and grits of
cereals, pulses, starch roots, tubers, oil seeds, cakes of
oil seeds, milk products, or mixtures of these materi-
als, which includes: mixing water and at least one
high-temperature resistant enzyme with the raw mate-
rials to form an extrudable paste; effecting partial ge-
latinization and initiating fermentation by extruding
the paste while heating the paste to a temperature of
from 65°C (149°F) to 115°C (239°F); converting the
starch into dextrins and sugars by treating the ex-
truded product in a fermentation apparatus for 40 to
90 minutes at a temperature of 55°C (131°F) to 90°C
(194°F) in a high humidity atmosphere, as near as
possible to saturation; and drying the product after
fermentation. _

The finished product comprises from about 11 to 24
weight per cent of proteins, from about 4 to about 10
weight percent of water, from 45 to 70 weight per
cent of carbohydrates, from about 7 to 37 weight per
cent of sucrose, from 0 to 2.8 weight per cent of ash,
from 0 to 5 weight per cent of crude fiber, from 0 to
10.0 weight per cent of crude fat and has a pH value
of around 6.5 to about 7.

Apparatus includes an extruder and a continuous drier
apparatus, with a fermentation apparatus arranged
continuously to receive the shaped products from the
extruder and continuously to deliver them to the
continuous drier apparatus.
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