9.9.5 Pasta Manufacturing
9.9.5.1 General1-2
Although pasta products were first introduced in Italy in the 13th century, efficient
manufacturing equipment and high-quality ingredients have been available only since the 20th century.
Prior to the industrial revolution, most pasta products were made by hand in small shops. Today, most
pasta is manufactured by continuous, high capacity extruders, which operate on the auger extrusion
principle in which kneading and extrusion are performed in a single operation. The manufacture of
pasta includes dry macaroni, noodle, and spaghetti production.
9.9.5.2 Process Description1-2
Pasta products are produced by mixing milled wheat, water, eggs (for egg noodles or egg
spaghetti), and sometimes optional ingredients. These ingredients are typically added to a continuous,
high capacity auger extruder, which can be equipped with a variety of dies that determine the shape of
the pasta. The pasta is then dried and packaged for market.
Raw Materials —
Pasta products contain milled wheat, water, and occasionally eggs and/or optional ingredients.
Pasta manufacturers typically use milled durum wheat (semolina, durum granulars, and durum flour) in
pasta production, although farina and flour from common wheat are occasionally used. Most pasta
manufacturers prefer semolina, which consists of fine particles of uniform size and produces the
highest quality pasta product. The water used in pasta production should be pure, free from offflavors, and suitable for drinking. Also, since pasta is produced below pasteurization temperatures,
water should be used of low bacterial count. Eggs (fresh eggs, frozen eggs, dry eggs, egg yolks, or
dried egg solids) are added to pasta to make egg noodles or egg spaghetti and to improve the
nutritional quality and richness of the pasta. Small amounts of optional ingredients, such as salt,
celery, garlic, and bay leafs, may also be added to pasta to enhance flavor. Disodium phosphate may
be used to shorten cooking time. Other ingredients, such as gum gluten, glyceryl monostearate, and
egg whites, may also be added. All optional ingredients must be clearly labeled on the package.
Wheat Milling —
Durum wheat is milled into semolina, durum granular, or durum flour using roll mills.
Semolina milling is unique in that the objective is to prepare granular middlings with a minimum of
flour production. Grain milling is discussed in AP-42 Section 9.9.1, Grain Elevators and Processes.
After the wheat is milled, it is mixed with water, eggs, and any other optional ingredients.
Mixing —
In the mixing operation, water is added to the milled wheat in a mixing trough to produce
dough with a moisture content of approximately 31 percent. Eggs and any optional ingredients may
also be added. Most modern pasta presses are equipped with a vacuum chamber to remove air
bubbles from the pasta before extruding. If the air is not removed prior to extruding, small bubbles
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will form in the pasta which diminish the mechanical strength and give the finished product a white,
chalky appearance.
Extruding —
After the dough is mixed, it is transferred to the extruder. The extrusion auger not only forces
the dough through the die, but it also kneads the dough into a homogeneous mass, controls the rate of
production, and influences the overall quality of the finished product. Although construction and
dimension of extrusion augers vary by equipment manufacturers, most modern presses have sharpedged augers that have a uniform pitch over their entire length. The auger fits into a grooved
extrusion barrel, which helps the dough move forward and reduces friction between the auger and the
inside of the barrel. Extrusion barrels are equipped with a water cooling jacket to dissipate the heat
generated during the extrusion process. The cooling jacket also helps to maintain a constant extrusion
temperature, which should be approximately 51°C (124°F). If the dough is too hot (above 74°C
[165°F]), the pasta will be damaged.
Uniform flow rate of the dough through the extruder is also important. Variances in the flow
rate of the dough through the die cause the pasta to be extruded at different rates. Products of
nonuniform size must be discarded or reprocessed, which adds to the unit cost of the product. The
inside surface of the die also influences the product appearance. Until recently, most dies were made
of bronze, which was relatively soft and required repair or periodic replacement. Recently, dies have
been improved by fitting the extruding surface of the die with Teflon® inserts to extend the life of the
dies and improve the quality of the pasta.
Drying —
Drying is the most difficult and critical step to control in the pasta production process. The
objective of drying is to lower the moisture content of the pasta from approximately 31 percent to 12
to 13 percent so that the finished product will be hard, retain its shape, and store without spoiling.
Most pasta drying operations use a preliminary drier immediately after extrusion to prevent the pasta
from sticking together. Predrying hardens the outside surface of the pasta while keeping the inside
soft and plastic. A final drier is then used to remove most of the moisture from the product.
Drying temperature and relative humidity increments are important factors in drying. Since
the outside surface of the pasta dries more rapidly than the inside, moisture gradients develop across
the surface to the interior of the pasta. If dried too quickly, the pasta will crack, giving the product a
poor appearance and very low mechanical strength. Cracking can occur during the drying process or
as long as several weeks after the product has left the drier. If the pasta is dried too slowly, it tends to
spoil or become moldy during the drying process. Therefore, it is essential that the drying cycle be
tailored to meet the requirements of each type of product. If the drying cycle has been successful, the
pasta will be firm but also flexible enough so that it can bend to a considerable degree before
breaking.
Packaging —
Packaging keeps the product free from contamination, protects the pasta from damage during
shipment and storage, and displays the product favorably. The principal packaging material for
noodles is the cellophane bag, which provides moisture-proof protection for the product and is used
easily on automatic packaging machines, but is difficult to stack on grocery shelves. Many
manufacturers utilize boxes instead of bags to package pasta because boxes are easy to stack, provide
good protection for fragile pasta products, and offer the opportunity to print advertising that is easier
to read than on bags.

9.9.5-2

EMISSION FACTORS

8/95

9.9.5.3 Emissions and Controls
Air emissions may arise from a variety of sources in pasta manufacturing. Particulate
matter (PM) emissions result mainly from solids handling and mixing. For pasta manufacturing, PM
emissions occur during the wheat milling process, as the raw ingredients are mixed, and possibly
during packaging. Emission sources associated with wheat milling include grain receiving,
precleaning/handling, cleaning house, milling, and bulk loading. Applicable emission factors for these
processes are presented in AP-42 Section 9.9.1, Grain Elevators and Processes. There are no data for
PM emissions from mixing of ingredients or packaging for pasta production.
Volatile organic compound (VOC) emissions may potentially occur at almost any stage in the
production of pasta, but most usually are associated with thermal processing steps, such as pasta
extruding or drying. No information is available on any VOC emissions due to the heat generated
during pasta extrusion or drying.
Control of PM emissions from pasta manufacturing is similar to that discussed in AP-42
Section 9.9.1, Grain Elevators and Processes. Because of the operational similarities, emission control
methods used in grain milling and processing plants are similar to those in grain elevators. Cyclones
or fabric filters are often used to control emissions from the grain handling operations (e. g.,
unloading, legs, cleaners, etc.) and also from other processing operations. Fabric filters are used
extensively in flour mills. However, certain operations within milling operations are not amenable to
the use of these devices and alternatives are needed. Wet scrubbers, for example, may be applied
where the effluent gas stream has a high moisture content.
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