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FOREIGN MATERIALS IN FOODS: 
ARE THEY REALLY HAZARDOUS? 

INTRODUCTION 

Rk:hard F. SlIer 
Consulting Food ScienllsI 

Whenever anyone one of us eats or drinks somellling ... haYa C8I1ain expec~ations, 
especially that something thalls a favorite. The product shoukllook, smell and Iasle 
as expected. How a food Is pen:::eived Is a combination of many factoIs. Flavor Is a 
complex of sensatiOns, IIIIhldllnclude taste. odor, sight, and tactile AlSponSllS While 
color or appearance may not be a conrpone .. l of lavor, they play a role In OlE 
response to tood. Through the IntetTalationships of the sensations of tasIe. odor. and 
feeling, flavors of toods and beverages areld...uled in the mouth. ErRment of a tood 
frequenlly Is predicated on the appearance of the food and the aroma emilted tom the 
same prior to aclual tasIIng. So. IIIIhat happens IIIIhen sonl8thlng W'l8JCP8Cted oca.n? 
The unexpeded can be an off flavor or the presence of a foreign material In the food. 
The fortU1ate ones dIsoDwr the foreign malarial before they put the tood into lhaIr 
moulh. The unfortunate ..... wali. everyone has heard !he old joice. "What's worse than 
finding a 'NOIm in your apple? ... HaIf a worm ..... SO. are foreign objeds In toods a real 
area of concern? Are they legitimate food safely hazards???? 

FOOD SAFETY & PHYSICAL HAZARDS 

Almost all HACCP (Hazard Analysis. CrtIfcaI Control PoInt) danas taughI ~ 
the UnIted States and the world Include a dlacusslon of poleo1tIai hazads In foods. The 
foaJs of this dlacussion is usually the biological haza'ds, which .s they 81'8 !he most 
important In terms of public heaIlh. makes COIl'" sense. The Iedurw would be 
remiss if physical hazards ware ignored. however. Before 811181 jllg into • dscussion of 
physical hazards. lefs miew some of the basics. Food pI'OC8lSOfS 81'8 malldaled ." 
lew to produce safe foods. A safe food may be cIeIlned as; 

a produCt which contains no p/IysICaI, chemIctII, or micIoIJIIII 0IDI1'Iism8 or by
pmducts of those 0tf18II/sms which If oonsumed by man will teBUIt in 8IsSS; 
Injury, or death (an unarx;eptllble consumer health dsIc. 

The definition purposely does not use the term contaninants becalM many of the 
potential hazards in tood. whidI HACCP progI8ms are designed to addies&, are 
nonnaIly found in or on the tood. It is their COI'1C8i lIIalion. 1"II.mbenI. or size 1hat CI Bate 
polanlial safety problems. We rrust, fherat'ore. undefstand 'Nhal constitutes a hazard. 
A food hazard may be defined as; 

Any bl0logicai, chemicel, or phySIcal pmpetty that may csuse an unacceplBbIe 
consumer health tisIc . 



This definition poses several questions. What ant !he ptAeillial physical haZalds in 
foods? How might these materials gain BOOBSS to the processing S'Jstenl or the 
product? How can potential hazards be datectad and ramoved? Ale all far8Ign 
materials In foods truly hazalds? . 

SOURCES OF FOREIGN MATERIALS FOODS 

It is generally &gIsed that there ant five basic sources of I'on!IIgn materials in foocIs. 
The question stiR remains as to whether these fonIign lnIIlMais from these 8OI.I"C88 
would be construed potential hazards. These five sources a'8; 

1. Inadvertent from the field (stones. metal. Insed&, IBfesirabie 
vegetable nl8l1e! such as thorns or 'MIOd. cIrt, or small animals). 

2. InadVel18nt resIJtIng from proc8salng and haneling (bona, glass, 
metal, wood, nuts, bolls, screening. cIoI1. greaee. paint chips, NIl, eIc.) 

3. Materials entering the food during clatribullon - insects, metal, cIrt, 
stones. or anything else. 

4. Materials Intentionally placed in food (8ft1JIoyee sabotage) 

5. Miscellaneous -1lInNite and other materials in this dass. 

The unit operations In processing plants should be de8igned to ramDlI8 or eliminate the 
physical hazards desaibed I.I"Ider numbers 1 and 2. Operations that procen raw 
agria.Iflurai 00I11I1OdIIies, such as fruits and vegetal:les, or grains and laar.ls, WDUId be 
ramiss if they cld not build such deaning operations into 1heir lines. In the lkit8d 
StaI88. most crops ant mec:henk:aIIy tavested. MechanIc:aI ha UBS .... have cot major 
problem in that they often oaItecl more than juSt the product Stones, wil8, and small 
birds, mammalS or reptiles can be oaIleded by the harvestars. I onca \]J E Idled a few 
foot long snake drop out of a load of green bilans being depCdilild In a \lJ8Sher. The 
workers went one W8f and the SI18ke the other. lhIs is cot d the raalOiIS thai 
procesIOis Induda dasklnars, air deaners, magneI8. 8OI8811S and ",al"" In thaIr 
lines. Another reason is economic. Removal d stones, ac:rap metal or au. malariala 
protedS y<U" 1mo6ltment, the eqtipment, from damage. FallA to ramD •• stone from 
a product before It enters a dlopper or slicer could damage the t.I1it, and a I lie a 
secondary problem; metal In the system. ironically. in less de'J8ICfMId naIlons whale 
II18d1ank:aI harvesting is less OOIllrlOl'l. these c:oncams ant less d an a -... The 
trade off is that hand harvesting Is slower, and may OOIllprOmise procb:t quaIItJ. 

Grain processors and manufadul8lS d ficU" utilIZe 8OI88ns ItI"oughouI: the proc:ass 
The screens help them sift and sIZe product, but they also remD\I8 Wldesirsble foreign 
materials. Cleaning Is an integral part d processing agricUturaI COIllliOdities. To 
understand !he dIfferencas between hanellng agria.IfluraI products and processad. .. 
one needs to do is look at whet is found in raw coIfee beans and pocelsad coftL a The 
raw beans may contain stones, metal fragments, and other "uprises." 



Inadvertent contaminants from the processing opeI81ions may be 810Iher potsnIiai 
souroa of fOreign materials. ThIs is one of the reasons that preventiw mailllenance is 
considered a -HACCP Prerequisile'" Properly maintained equipment aid lines usually 
do not calISe problems. 

The next question is whether thin is a potential for COI'IIanination tUing cisIribution 
and storage. Distribution and sloraga practioes aid In-slcn handling pradIces sftoIjd 

be oorlbolled and/or be designed to prevent the finished food product from being 
contaninaled or aIrecIad. Once the conIainer is sealed, the chancas for physical 
contamination are greatly reduced, parIiWaI1y if one is dealing with maIaI, glass, or 
one of the thermOplastics used for hermetically sealed foods. Food polaction is one of 
the prirnBIY fUnCtions of the package. All packages IhoUd be designed to praY81111 
taqlering or be far11*' evident In tact, there is lltIe mal'lC8 of oorlllamination of any 
packaged foOd bec::onIng oorltallinaled once It is In the package. On nn oa: a I lOlls, if 
grains, flours, dried fruits or other materials packaged in paper or awdbca'cl are sIored 
or heid in an area that is hJeated with Insects or rodellls, the pests can gel into the 
containers. Examination of hlrested conIainars w111lat an exMiner know whether the 
insecls came from the inside or outside. Experts can tell whelher an insect cheu.tad his 
way in or out. The grealesI ooncem with contamination dultng dslrtbutlon aid _age 
is with bulk produds. 

Foreign mal8rlal contamination resulting from ~ satdage are men Insidoua 
and are vary difficult to monitor. Cotlboiling erJ1l/oyee ...... is a f1.I1dIon of good 
management and proper erJ1lIoyee education. Implamantation of an "8IIClDu"aning 
quailly assurance system whereby erJ1l/oyees are educatBd on good fOod ... ldIing aid 
HACCP principles, so fOod safety becomes evaryone's respanslbllly can nQJce the 
IikeNhaad of this kind of problem. Management CIII"ii'IOt walch awarythIng, but line 
workers generally know exactly what goes on. These indviduals are exceI8Iil SICUaIS 
of IlIrormation. When exaniring a fadlily. they can provide an Inspecb or audtorwith 
a greaI deal of useful intbrrnalior .. provided he or she can gain their oorliidenea. 

The misceRanaous oontarninanIs are alsa Insidious.. SIruvite, an •• i.d"'" earr-. 
is a prime 8X8I11IIe. ThIs hard ayBlalllne mE luial may be 1'0111. in eaw. 
proteinaeeDUs seafoods. The material resembles gtau In appa •• 1C8 10 the 
camuner. They may break a tDoIh If they bite it, but the iT181&ria1 will naI aJt them like 
glass. It may, however, be considered a safety hazard. 

SO; IS" REALLY A HAZARD? 

ThIs than leads us to the ... maIe question wheAt HACCP Is oorlOBmed. Do I'oreIgrt 
materials in foods pose a real fOod safety hazard? They may ea1S8 vaying degues of 
Injury. and in rare cases death. They may cause psychoIe9Cla1 tnuna. soma may 
eause physical Illness, and others may newr be naIed. An _ •• of the IaIIer are 
insect fraglT8l11s in a product which has a defect action level for that patiQjer 
maracter. The following table describes soma of the oor.i.1DI'I foreign rna_NIls found in 
fOods, their potential for eausing irpy and some SICUaIS far theIe materials (Tallie 1). 

TABlE 1 



The question 1hat the HACCP lean rrusl ask themulws is .... "". • ,. ... 1Ik 
ptObIeIn, and Is thete • ,.., clNmce of InJut'Y7 In 1980, Corlett a1d Stier Pl1lP1lsad 
a guide fOr helping proceSSOlS laaan potential chenic::aI a1d phy8lcal t.az8lds In 
foods. This guide may be seen In Figure 1. It was dei/8loped ID provide a road".., 
towards assesaing risk, but was really never utifized following isaI.B1ce d the National 
Advisory Committee's updatsd guidelines In 1992. 

The lJnited S1ates Food and Drug AdmInistration recently dei/8loped a poliCy guideline 
1hat may help the grtIUp alSlIIW the question posed awe. The AtgIfJttrt;y has been 
monitoring InjLIies resulting ft'om foreign malarials 8InCe 1972. Over a tw.Ily..five,.. 
period. they evaluated 190 cases involving hard or Iharp foreign malaials in foods. 
The AgenoJ has deWloped att&ria fOr d&teminlng wheII .... a product is ad! 'Iliaated 
and could cause II'f,I'y. Only hard or aharp foreign objeds 1hat melllnd 71D 25 rrm 
W8I8 detelmined ID be hazardous. Objects lass than 7 rrm W8I8 detl8i1l~ned ID be too 
smalllD cause in)Jry and those gruI8r than 25 rrm W8I8 80 large that the AgenoJ fait 
that there was little chanc:& d a conuner eating the food. SO, let's look at the baigli 
I,lalerialS listed above and det8llnll18 whether they 'WiOWd be reallsIc hazalds. 

Stones and wood will C81lS8i1'f,ry. Con ........ might bt1Iak. tooIh or QIl them. a l\18li. 
Are they realiStic hazards, however? PelsonaIfy, I have never been in a phWIt whant I 
fell that these ware real hazards. a_illig of incoming maIertaIs, the apple .Ion d 
good rnanufaclI.Iing pradlcas. the use of SCI BaM and sorting in procns opaaliuilS 
and the nature of the c:ontaminanIs thenwalYes tend ID 11*111.8 the potanIaI fOr 
product oontanination. Insulalon could be placed in the same call1goty. The bottOm 
line Is that these materials can be conbolled by the appIIcaIion d JOW HACCP 
preraquIsite programs. If you, as a procesaor, are COIlC'.lIm8d about the88 wood or 
stones. lake a look at ycu consuner conlplalnt flas. I 'W'OWd wager that there have 
been very few,lf any. alleged or real COI'I'1IIaInts regadng the88 materials. 

VI/hat about glass? Glass is sc:ay. It is hard to see becai .. It is uauaIIy clear. It is 
aharp and will C811S8 il$lY. but again. is It a reallsIc haza'tt. ProcesIllOl'S who pack 
foods In glass almost alwayS have a progi8in in their plants addI8S8ing what IhoukI be 
done in the event of glass breakage, When I worked with jIjaHn-gI .... au- poliCy was 
ID discard all containers within ten feet of any glass that 1haIIaied. Containers that had 
bean fiHed and sealed ware washed to remove shards. Our objec:tive was ID ..... 
that there ware no shards of glass of any size in the product. Prevention d gI.a 



conta/Tinatlon is one reason that boIh the regulations 8I11IIt8SizB the Illiportance or 
shielding lightS. If a bulb blows or is broken, gl888 may fly aI over. If there is .., 
exposed product. H should be deslmyed. Reconditioning or .... dng to I'8IIIIMt st.nls 
would be expensiw and lnefftdent Now there, are insIn.manIs that CIWI be in8l8l1ed 
"orHlne" to scan for gl888 and oIher materials. These systems utilize x-t8JS or oIher 
sophisticated scanning tools. 1he problem is they are usually very 8lIp8fISive.. 

What about metal rrrNII Metal is a coolllOlllndustry concam.. The best..., to ..... 
that metal Is not an ~ is good preyantive maintal8flC8. Are bolts and sasws being 
loosened by equipment vibration? Or, cIdn't there used to be a bolt in that hole? 
Ferrous metal CIWI be rwnoved using magnets that CIWI be placed irHine. "an 
operation uses magneIs, they shoUd be monIlOIed to del8IlIb what they are 
collecting. Metal detectors are becoming more and more COOii.1OtI in proce ulllg 
opendions in this day and age. In some industries, especiaIy meat proc E S· 19, metal 
detedDrs are almost a necessity. Why you may ask? For some piinI8IS8 19180.-.. 
people like shooting at calle and many end up !MIh pelets Imbedded in the 1IlJSCIa. 
Also, on rare occasions an animal will "IIInch" when being given a shot causing the 
needle to break OIJ below the skin. Metal detectors will find these foreign maI8riaIs.. 
With inaeasad use, they are becoming more sansItiYe, easier to maintain and calibnlle 
and easier to use. In fad, there are many pocelaors and buya1s who malldatll that 
everything that they manuradt.n or buy pass through a metal daladOl. Metal 
detedDrs can detect ferrous metals ranging down to 1-2 l1'1li in size; non '.ilQUI metal 
sensitivity /Tight be in the 2-3 l1'1li renga. Smaller piecas or metal would not be 
considered haZardous. 

Finally, what about insects or insect parts? Is the presence of an Inllct In • food 
proc:tuct a real hazard? If you eat that insect will )'OU become sick? The. IS ... is not 
really. 1here are many aAns where Insects are coolsidaled delcacles. 
PsychOlogical trauma is not considarad to be • physical II$I'Y. So, does this n..-. that 
we should accapt Insect OQIltaminatlon in foods? 1he amMW' is no. Rana.Ibar, we 
are in business to make money and In the food Industry, this mIens '&pul sales. The 
consumer who cisco.era insects or insect parts in their food wil probably not buy that 
proc:tuct again. H aJUld also maan 8 vIsH from an Ar/IIfW:JI IooIcIng for lnsanIIay 
opending condltiQl'iS, or even worse, arvarage by the media. The resulting adwne 
publdIY CIWI damage the colilpany's reputation and adver8eI)' aII'ect sales. 

SUllllARY 

As part of the hazard analysis, all food poee 8.01'8 need to exanllne their pmdllcls and 
proceSS!S to deteimine ,.... .., bioi0gicai, d'I8mIcaI or physIcaIl'lazads 8Idsl 
Physical hazaids may the Iaast COOiliiIK .. but car."iOI be ignoIad. Evaluation of the 
polanIial for contarrinatlon of the proc:tuct with foreign malei1a1s and whether It.
materials pose 8 realistic hazard should Involve the following Slaps: 

1) A plant aucit aimed at evaluating systems for past COOlin)!, foreign object 
removal, plant oonc:Ition, shipping and receiving pradk:es, and plant 
mainlanance p!OC8d!Jr8s. 

, 



2) A review cI packaging materials a1d contaInarlpaclcage hading 
procedures, parliaJlarty when gIas& Is the pedaIging material. 

3) A review cI agriaJltlnl practices. 
4) A review cI personnel practices, Inducing those cI mail .... 18I1C8 sI8II'. 
5) Package evaluation to ensure that it Is ..,..,. proof, or tamper avIdenl 
6) A review or consumer ~aints to see wheIher foreign maI8riaIs have 

been irJ1)llcated in iRness or if1wy. 

Using these steps to assess physical hazads when developing and iqllerlllllllllng 8 
HACCP program should be more than adequate. As noted, Iha best Illsans for 
asswfng that physical hazards are property cOilbolled Is tIw'ou!tI Iha uae cI II waIJ.. 
designed preventive maintenance procpam. It Is one cI the basic HACCP paraquisitas. 
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HAZARD A: 

HAZARD 8: 

HAZARDC: 

HAZARD 0: 

HAZARDE: 

HAZARDF: 

ASSESSMENT OF PHYSICAL AND CHEWCAL HAZARDS 
A special dasa that __ to produds 
designed and intend8d for ~ by 
at-risk populations. e.g., IIII'allts, the aged, 
the 1nfInn. or ImrrUlocollipromiaed Irdviduals. 

ExaII'IlIes: Foods Intended for persons who .. 
sensiftw to suIfites or those infended for 
infants and packaged in glass. 

The product contains II"IIJ'IICIenI8IcncN/n to be 
potential SOIR8S d tmdc c:herncaIa or 
dangerous physIcaJ hazalds. 

Exal'q)les: AIIatmdnll'Umonlsln in field corn, or ston.s 
in agria.IItunII products. 

E does not contain a cohbolled 
51 s) that effectively desboys or ramer .. 
to c chemcals or physical hazards. 

ExaJ11)Ies: Removal d lye, or sa a ans for 
fonIign objed:s 

The produd: Is subject to raconta,jnation 
after processing, but before pedcagklg. 

ExaII'IlIes: ProducIs bulk pecked and stipped 
elS8IM1era for final packaging. 

Thera is 8Ilbstantial poIdaI for chemcaI 
or Physical i8COi ilaTlinetion In clslribullon 
or In CDI'1SI.IJl8r handling that c:r:Ud I8nder lie 
produd: tail'''' when ci:lnst.med. 

ExaI'q)Ies: Foods II'anspOIted In conIIIInars or 
Y8hideS whidI COiltalned IoldC matelials or 
foreign objed:s; III8IkatIng d fDodIln open 
containers where the potential for tal.,adng 
is high. 

Thera Is no l!ifI!/ for the CDI'1SI.IJl8r to detICto 
1'8I11O'V8, or CI8StIOy a chemical or physical 
hazard. 

Cortett, DA and R.F. Stier (1990) 


















