ODOURS: Fish Drying and Fishy Smells

Dry fish has been one of the nbst comobn preserved food used by peoples
of all cultures. Drying species of fish in the open air usually gives
fish water content of 17-18% (ww), this process canme into being
because of both the need to prevent spoilage and to provide a food
reserve.

However, fish processing may cause environnental contami nation, not
only by the odors generated, but the wastes generated are a potenti al
source of environnental pollution (water, soil) that may affect public
health. This nenp is focused on the odors. Please let us know if you
need additional information.

1. SOURCES OF ODORS I N THE DRYI NG FI SH PROCESS

Qdors are produced mainly by bacterial deconposition, volatilization
and chenical reactions during the fish drying process. The process to
dry fish generally involves gutting, washing, soaking the fish in brine
or a salt solution and letting it dry. Liquid and solid wastes are
generated during the separation of the fish fromthe by-products (skin,
bones and other parts). Odors can occur from m crobial deconposition
at several steps of the fish drying process, and depend on severa
factors such as the quality and freshness the fish to be processed,
solid and liquid waste disposal, tenperature, and storage conditions.

Bacteria may transformchemicals in the fish neat to a m xture of other
chem cal s that have pungent odors. Bacteri al deconposition of fish
and its by-products produces several pungent chem cals such as
trinmet hyl ami ne, anmoni a, am nes, sul phides, mercaptans, and volatile
fatty acids (acetic, propionic, butanoic and pentanoic). They can have
detrinmental effects on aesthetics, property value, and the quality of
life in conmunities subjected to them Studies on dry fish found
anaerobi c/facultative anaerobic bacterial flora in the fish flesh, such
as Moraxella and Aci netobacter-1ike species of bacteria. Valdimarsson
G (1984) “The m crobiol ogy of stockfish during the drying process”.

J. Appl. Bacteriol. Dec.57(3).

2. THE HEALTH EFFECTS OF EXPOSURE TO ODCRS FROM DRYI NG OF FI SH

Exposure to odors result in physiological stresses that may result in a
vari ety of synmptons including headache, nausea, |oss of appetite and
enot i onal disturbance. |In extreme cases, offensive odors can lead to
deterioration of personal and comunity well-being, interfere with
human rel ati ons, deter population growmh and | ower its soci o-econonic
status. Shukla N, (1991) “Air Pollution by Odor- Sources.
Identification and Control” Reviews on Environmental Health, Vol 9. 94.

Conti nued exposure to noxious odors can al so cause 'odor-rel ated
stress-induced illness.' In this disease, continued exposure to noxi ous
odor can cause physiol ogical stress, including increased bl ood pressure
(which results in an increased risk of heart attacks and strokes)

ul cers, and headaches. There is a scientific article that documents
the health effects of exposure to noxi ous chem cals. Shusterman, D.
(1992) "Critical review the health significance of environnmental odor
pol lution" Archives of Environmental Health, Vol. 47, No. 1, 76-87.



Subj ects who have been expl osed to nal odors reported that they thought
the odors had a negative effect on human task performance, nobod and
perceived health. Knasko, S. (1993) “Performance, nood, and health
during exposure to intermttent odors.” Archives Environnental Health,
Sept-Cct, 48 (5).

The nobst conmmonly reported conpounds on odorous chenicals are irritants
of the respiratory tract, skin or eyes. The extent to which people
regard nal -odor as a threat to their health is a relatively strong
predi ctor of annoyance. Moreover, the effects of |long-term|ow exposure
are simlar to the effects of temporary high exposure. Cavalini PM
(1994) “Industrial odorants: the relationship between nodel ed exposure
concentrations and annoyance.” Arch Environ Health. Sep-Cct;49(5).
Allergic reactions to inhalation of raw fish aeroall ergens have al so

been documented. In Madrid, patients with fish allergy have exhibited
respiratory synptons after bieing exposed to fish aeroallergens.

Tayl or AV (2000) “Detection and quantitation of raw fish aeroellergens
froman open-air fish market”. Journal of Allergy Cinical I|nmunol ogy.
Jan; 105.

3. LEGAL BASI S TO ABATE NOXI QUS ODORS FROM A SOURCE

Air pollution control authorities dealing w th odourous em ssions from
i ndustrial, nmunicipal and agricultural activities are often faced with
many conplaints fromthe public. In Gernany, the Directive on Odour in
anbient air provides a regulating systemfor the abatenent of odour
annoyance. Anbient air quality standards have been established based on
i nvestigations of the relationship between anbi ent odour |oad and
conmuni ty annoyance reaction. The foll owi ng paper describes a too

for the assessnent of annoyance reactions, whereby degree of annoyance
is correlated with anbi ent odour | oad. Sucker K et al. (2001)
“Adverse effects of environnental odours: review ng studies on
annoyance responses and synptom reporting” Wat er Sci ence Technol ogy
44(9): 43-51.

<ht t p: // ww. ncbi . nl m ni h. gov/ entrez/ query.fcgi ?cnd=Retri eve&db=pubnedé&d
opt =Abstract & i st _ui ds=11762482>

According to article 3 of the German Federal Protection Act all odours
caused by manufacture or industrual plants are defined as an annoyance.
In the Directive on Odour in Anbient Air a conplete systemis designed,
begi nning with neasurenent nethods and concluding with anbient air
quality requirenments. The paper witten by Both R (2001) “Directive
on odour in ambient air: an established system of odour neasurenent and
odour regulation in Germany” Water Sci Technol. 44(9):119-26. descri bes
sone nmin aspects of nore than five years of practical experience and a
perspective on sonme future investigations and devel opments about this
issue. As a conclusion it is pointed out that in practice, the
Directive on Odours has been successful. Both nmethods, field
measurenents with panels and di spersion nodelling, are generally
qualified for the determ nation of odour |oads. The restriction of
odour loads by Iinmt val ues expressed as odour frequency per year for
certain areas has been established in a |ot of cases.

In the U S., the legal basis to abate noxious odors is nuisance law. A
nusi sance occurs when one person interferes with enjoynent of another's



property. |In several states, there are nui sance statutes which enable
a state official OR a private party to seek abatenent of an odor
sour ce.

One exanpl e of a nuisance statute is fromthe State of California. This
statute states:

" no person shall discharge from any source what soever such
quantities of air contam nants or other material which cause injury,
detrinment, nui sance, or annoyance to any consi derabl e nunber of persons
or to the public, or which endanger the confort, repose, health, or
safety of any such persons or the public, or which cause, or have a
natural tendency to cause, injury or danage to business or property."
California Health and Safety Code, Section 41700.

California has interpreted an "annoyance" under this statute to nean
that which would be irritating to a reasonable person. California has
al so interpreted "considerabl e nunber of persons” under this statute to
nmean at | east five confirmed conplaints within a 24-hour period.

One jurisdiction in California has adopted a regul ati on specifically
for the abatement of odor nui sances. Bay Area Air Quality Control
District, Regulation 7, Odorous Substances. The regul ation prohibits

t he di scharge of "any odorous substance which causes the anbient air at
or beyond the property line of such person to be odorous and to remain
odorous after dilution with four parts of odor-free air."

In practice, a person violates the regulation if the person is emitting
an odorous chem cal AND air on adjacent or near-by property contains

t he odorous chenical such that two of three people who have a normal
sense of smell can detect the odor in a sanple of air fromthe property
that has been diluted four-fold with clean air. Section 7-404.

The regul ation al so places enmission limts on the anount of certain
odorous chemicals a source can emt, regardl ess of whether it causes
annoyance. For exanple, the regulation prohibits any source from
emtting nore than 0.02 parts per million (ppm of trinethylamne, or
5000 ppm of ammoni a. Section 7-303.



