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INTRODUCTION

Whenever anyone one of us eats or drinks something, we have certain expectations,
especially that something that is a favorite. The product shoukd look, smell and taste
as expected. How a food is perceived is a combination of many factors. Flavor is a
complex of sensations, which include taste, odor, sight, and tactile responses. While
color or appearance may not be a component of flavor, they piay a role in our
response to food. Through the interrelationships of the sensations of taste, odor, and
feeling, flavors of foods and beverages are identified in the mouth. Enjoyment of a food
frequently is predicated on the appearance of the food and the aroma emitted from the
same prior to actual tasting. So, what happens when something unexpected occurs?
The unexpected can be an off flavor or the presence of a foreign material in the food.
The fortunate ones discover the foreign material before they put the food into their
mouth. The unfortunate.....well, everyone has heard the old joke, “What's worse than
finding 2 worm in your apple?....Half a worm.....So, are foreign objects in foods a real
area of concern? Are they legitimate food safety hazards??7?

FOOD SAFETY & PHYSICAL HAZARDS

Almost alil HACCP (Hazard Analysis, Critical Control Point) classes taught throughout
the United States and the world include a discussion of potential hazards in foods. The
focus of this discussion is usually the biological hazards, which as they are the most
important in terms of public health, makes complete sense. The lecturer would be
remiss if physical hazards were ignored, however. Before entering into a discussion of
physical hazards, let's review some of the basics. Food processors are mandated by
law to produce safe foods. A safe food may be defined as;

a product which contains no physical, chemical, or microbial organisms or by-
products of those organisms which if consumed by man will rasult in liness,
injury, or death (an unacceplable consumer health risk.

The definition purposely does not use the tenn contaminants because many of the
potentiai hazards in food, which HACCP programs are designed o addrass, are
normally found in or on the food. It is their concentration, numbers, or size that create
potential safely problems. We must, therefore, understand what constitutes a hazard.
A food hazard may be defined as;

Any biological, chemical, or physical properly that may cause an unacceplable
consumer health risk .

5.




This definition poses several questions. What are the potential physical hazards in
foods? How might these materials gain access to the processing system or the
product? How can potential hazards be detected and removed? Are all foreign
materials in foods truly hazards? )

SOURCES OF FOREIGN MATERIALS FOODS

it is generally agreed that there are five basic sources of foreign materials in foods.
The question still remains as to whether these foreign materials from these sources

would be construed potential hazards. These five sources are;

1. Inadvertent from the field (siones, metal, insects, undesirable
vegetable matter such as thoms or wood, dirt, or small animais).

2. [nadvertent resulting from processing and handiing (bone, glass,
metal, wood, nuts, bolts, screening, cloth, grease, paint chips, rust, etc.)

3. Materials entering the food during distribution - insects, metal, dirt,
stones, or anything else.

4. Materials intentionally placed in food (employee sabotage)
5. Miscellaneous - struvite and other materials in this class.

The unit operations in processing plants should be designed to remove or eliminate the
physical hazards described under numbers 1 and 2. Operations that process raw
agricultural cormmodities, such as fruits and vegetables, or grains and seeds, would be
remiss if they did not build such cleaning operations into their lines. in the United
States, most crops are mechanically harvested. Mechanical harvesters have one major
problem in that they often collect more than just the product. Stones, wire, and small
birds, mammals or repliles can be collecied by the harvesters. | once watched a four
foot fong snake drop out of a load of green beans being deposited in a washer. The
workers went one way and the snake the other. This is one of the reasons that
processors include destoners, air cleaners, magnets, screens and washers in their
fines. Another reason is economic. Removal of stones, scrap metal or other materials
protects your investment, the equipment, from damage. Faliure o remove a stone from
a product before it enters a chopper or slicer could damage the unit, and creats a
secondary problem; metal in the system. lronically, in less deweloped nations where
mechanical harvesting is less common, these concems are less of an a issue. The
frade off is that hand harvesting is slower, and may cormnpromise product quality.

Grain processors and manufacturers of flour utilize screens throughout the procass.
The screens help them sift and size product, but they aiso remove undesirable foreign
materials. Cleaning is an integral part of processing agricultural commodities. To
understand the differences between handiing agricuitural products and processed, ail
one needs to do is look at what is found in raw coffee beans and processed coffee The
raw beans may contain stones, metal fragments, and other “surprises.”



Inadvertent contaminants from the processing operations may be another potential
source of foreign materials. This is one of the reasons that preventive maintenance is
considered a "HACCP Prerequisite.” Properly maintained equipment and lines usually
do not cause problems.

The next question is whether there is a potential for contamination during distribution
and storage. Distribution and storage practices and in-store handling practices should
be controliled andfor be designed to prevent the finished food product from being
contaminated or affected. Once the container is sealed, the chances for physical
contamination are greatly reduced, particularly if one is dealing with metal, glass, or
one of the thermoplastics used for hermetically sealed foods. Food protection is one of
the primary functions of the package. All packages should be designed to prevent
tampering or be tamper evident. in fact, there is little chance of contamination of any
packaged food becoming contaminated once it is in the package. On rare occasions, if
grains, flours, dried fruits or other materials packaged in paper or cardboard are stored
or heid in an area that is infested with insects or rodents, the pests can get into the
containers. Examination of infested containers will jet an examiner know whether the
insects came from the inside or outside. Experts can tell whether an insect chewed his
way in or out. The greatest concemn with contamination during distribution and storage

is with bulk products.

Foreign material contamination resuiting from employse sabotage are more insidious
and are very difficult to monitor. Controlling employee sabotage is a function of good
management and proper employee education. Implementation of an all encompassing
quality assurance system whereby employees are educated on good food handiing and
HACCP principles, so food safely becomes everyone's responsibility can reduce the
likelihood of this kind of problem. Management cannot watch everything, but line
workers generally know exactly what goes on. These individuals are excollent sources
of information. When examining a fadlity, they can provide an inspector or auditor with
a great deal of useful information, provided he or she can gain their confidence.

The miscellaneous contaminanis are also insidious. Struvite , an ammonium complex,
is a prime example. This hard oystalline material may be formed in canned
proteinacoous seafoods. The material resembles glass in appearance b the
consumer. They may break a tooth if they bite i, but the material will not cut them like
glass. [t may, however, be considered a safety hazard.

SO, IS IT REALLY A HAZARD?

This then leads us to the ulimate question where HACCP is concemed. Do foreign
materials in foods pose a real food safety hazard? They may cause varying degrees of
injry, and in rare cases death. They may cause psychological trauma, some may
cause physical iliness, and others may never be noted. An example of the latter are
insect fragments in a product which has a defect action level for that particular
character. The following table describes some of the common foreign materials found in
foods, their potential for causing injury and some sources for these materials (Table 1).

TABLE 1



MATERIAL INJURY POTENTIAL

Glass Cuts, bleeding; May require sirgery to | Bottles, jars, light fixtures, ulemils,
find or remove gage covers

Wood Cuts, infection b

Stones Choking, broken teeth choking, may | Field, bulldings
require surgedy fo remove -

Metal Cuts, infoection, may require surgery to | Wire, smployees, machinery, felds,
remove

_Insecls | liiness, freuma, choking Fieids, plant, post-frocess entry |
Insulation Choking, long-torm if asbestos Insuialion
Bone | Chokdng, fraume Fieids, plant, imgropes processing

The question that the HACCP team must ask themselves is “Is this a realistic
problem, and is there & real chance of injury? In 1990, Corlett and Stier proposed
a guide for helping processors assess potential chemical and physical hazards in
foods, This guide may be seen in Figure 1. it was developed to provide a roadmap
towards assessing risk, but was really never utilized following issuance of the National
Advisory Committee’s updated guidelines in 1992,

The United States Food and Drug Administration recently developed a policy guideline
that may help the group answer the question posed above. The Agency has been
monitoring injuries resulting from foreign materials since 1572. Over a twenty-five year
period, they eveluated 190 cases invoiving hard or sharp foreign materials in foods.
The Agency has developed criteria for determining whether a product is adulterated
and could cause injury. Only hard or sharp foreign cbjects that measured 7 to 25 mm
were determined fo be hazardous. QObjects less than 7 mm were determined to be 0o
small to cause injury and those greater than 25 mm were 80 (arge that the Agency feit
that there was little chance of a consumer eating the food. S0, let’'s look at the foreign
materials listed above and determine whether they would be realistic hazards.

Stones and wood will cause injury. Consumers might break a tooth or cut themselves.
Are they realistic hazards, however? Personally, | have never been in a plant where |
felt that these were real hazands. Cleaning of incoming materials, the application of
good manufacturing practices, the use of screens and sorting in process operations
and the nature of the contaminants themseives tend to minimize the potentist for

contamination. Insulation could be placed in the same category. The bottomn
line is that these materials can be controlled by the application of your HACCP
prerequisite programs. If you, as a processor, ane concemed about these wood or
stones, take & look at your consumer complaint files. | would wager that there have
been very fow, if any, alleged or real complaints regarding these materials.

What about glass? (Glass is scary. It is hard t0 see because it is usually clear. Itis
sharp and will cause injxy, but again, is it a realistic hazard. Processors who pack
foods in glass almost always have a program in their plants addressing what should be
done in the event of glass breakage. When | worked with juice-in-glass, our policy was
to discard all containers within ten feet of any glass that shattered. Containers that had
been filled and sealed were washed to remove shards. Our objective was 1o assure
that there were no shards of glass of any size in the product. Prevention of glass



contamination is one reason that both the regulations emphasize the importance of
shielding lights. If a bulb blows or is broken, glass may fly all over. If there is any

exposed product, it should be destroyed. Reconditioning or sorting to remove shards
would be expensive and inefficient. Now thers, are instruments that can be instalied

*orHine” to scan for glass and other materials. These systems utilize x-rays or other
sophisticated scanning tools. The problem is they are usually very expensive.

What about metal now? Metal is a common industry concern. The best way to assure
that metal is not an issue is good preventive maintenance. Are bolts and screws being
loosened by aquipment vibration? Or, didn't there used to be a boit in that hole?
Ferrous metal can be removed using magnets that can be placed indine. ¥ an
operation uses magnets, they should be monitored 0 determine what they are
collecting. Metal deteciors are becoming more and more common in processing
operations in this day and age. In some industries, especially meat processing, metal
detectors are aimost a necessily. Why you may ask? For some perverse reason,
peopie like shooting at catle and many end up with peliets imbedded in the muscle.
Also, on rare occasions an animal will “flinch” when being given a shot causing the
needie to break off below the skin. Metal delectors will find these foreign materials.
With increased use, they are becoming more sensitive, easier to maintain and calibrate
and easier lo use. In fact, there are many processors and buyers who mandate that
everything that they manufactwe or buy pass thwough a metal detector. Metal
detectors can detect ferrous metals ranging down o 1-2 mm in size; non-ferrous metal
sensitivity might be in the 2-3 mm range. Smaller pieces of metal woulkd not be
considered hazardous.

Finally, what about insects or insect parts? Is the presence of an insect in a food
product a real hazard? If you eat that insect will you become sick? The answer is not
really,. There are many cultures where insects are considered delicacies.
Psychological trauma is not considered to be a physical injjury. So, does this mean that
we should accept insect contamination in foods? The answer is no. Remember, we
are in business to make money and in the food industry, this means repeat sales. The
consumer who discovers insects or insect parts in their food will probably not buy that
product again. It could also mean a visit from an Agency looking for insanitary
operating conditions, or even worse, coverage by the media. The resuling adverse
publicity can damage the company’s reputation and adversely affect sales.

SUMMARY

As part of the hazard analysis, all food processors need o examine their products and
procosses to determine whether any biological, chemical or physical hazards exist.
Physical hazards may the least common, but cannot be ignored. Evaluation of the
potential for contamination of the product with foreign materals and whether those
materials pose a realistic hazard should invoive the following steps:

1) A plant awiit aimed at evaluating systems for pest control, foreign object

removal, plant condition, shipping and receiving practices, and plant
maintenance procedures.



2) A review of packaging materials and container/package handling
procedures, particularly when glass is the packaging material.

3) A review of agricultural practices.

4) A review of personnel practices, including those of maintenance staff.

5) Package evaluation to ansure that it is tamper proof, or tamper evident.

8) A review of consumer complaints 10 see whether foreign materials have
been implicated in illness or injury.

Using these steps to assess physical hazards when developing and implementing a
HACCP program should be more than adequate. As noted, the best means for
assuring that physical hazards are properly controlled is through the use of & well-
designed preventive maintenance program. Itis one of the basic HACCP prerequisites.
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