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GENERAL RECOMMENDATIONS

From these two reports, it can be seen that fish handling and sanitary con-
ditions in the artisan fisheries of Costa Rica and Guacemala could be im-
proved. This is true throughout the distribution process from conditions
on the boat at capture, to the holding areas on shore, to the trucks used
in transport and to fish storage and display at the fish market. While
there are anomalies in results that can only partially be attributed to

the use of different methods (for example, the number of coliforms in fresh
fisn samples), gencral conclusions can be made.

Potable water is nceded in more abundance so that washing may be done more
often and more thoroughly. Boats, containers, utensils and all surfaces
coming in contact with ice or fish should be washed with mild detergents
and rinsed well. Tce should be of good quality and should not be reused.
Pressure on the fish is a major cause of deterioration. This results from
piling the fish too high and using ice in pieces so large they bruise or
pierce the fish during storage and transport. Flake ice in stacking boxes
would help solve this problem. Tmproved handling and sanitary practices
can benefit the fisherman and the distributor, the processor and the con-
sumer. Thus fisherman and distributor would have fewer losses due to
spoilage. The processor would have fish or high quality needed to ensure
good results in his products. The consume: woald have fish more available
to use at lower cost in appetizing meals with less risk of food poisoning.

One problem not casily tackled is the lack of enforcement of regulations
that do exist regarding the handling and distribution of fish and other
perishable commodities. Adequate facilities may be provided but no cor-
rective action is taken by authorities when chese facilities are misused.
Standards of hygienc may bhe enacted but until enough importance is accorded
these standards, little will have heen accomplished.

Improved handling might come about if the consciousness of tne general
population is raised through an intensive campaign by government .nd uni-
versities on radio and television about fish and its value. it would be
helpful to have a survey of current practices in fish handling and con-

sumer usec so that the correct emphasis can be made in later work. An ap-
propriate technology for all areas of the fishery -- cayture, processing
and distribution -- would thus serve to effectively improve fish entering

the market.
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mishandling and spoilage have far-reaching consequences. Before these
losses can be reduced, some idea of their extent and underlying causes are
needed. It is hoped that this study of the small-scale fishery will help
provide some of this information.

Deterioration of fish is caused by autolytic processes, oxidation and mi-
crobial activity, with the latter being the most important (Shewan, 1976).
In order to obtain information on the extent of bacterial spoilage of fish
in Costa Rica, microbiological studies were conducted on three fish species.
Samples of fish were taken (1) ut capture, (2) when placed in ice at the
receiving station, and (3} when displayed for sale. Sce Figure 1 for the
position of these sampling points in the entire distribution process. Three
of the predominent fish species caught by the artisan fishermen in the Gulf
of Nicoyua were sclected for this study:

Corvina Aguada (Cynoscion spp.)
Corvina Agrica (Micropagon spp.)
China (Stellifer spp.)

Fishing in Costa Rica is still carried out largely using traditional methods
and gear. Fishermen live near cach other on the islands in the Gulf of
Nicova and in the coastal city of Puntarenas, close to the fishing grounds.
Fishing areas are shown in Figure 2. The capture methods used in the art-
isan fishery of the Gult of Nicoya are:

a. lLonglines or handlines, primarily used by the inhabitants ot the
islands fishing from small boats. The fishing grounds are close to the
coast where the water 1s known to be contaminated.

b. Gill nets, used by the fishermen of Tuntarenas fishing frem larger
boats. These nets are usced to catch bottom fish primarily, though =ome
nets float near the surface. This fishing is done further out in waters
presumably less polluted.

Fishing takes place in the ecarly hours of the morning or the late hours

of the evening depending on the methods used. The catch is stored on the
deck during the fishing period. Once fishing stops, the fish is eviscerated
and the abdominal cavity is cleaned with a brush and washed 1n sca water,
The fish may then be stored on ice in a box constructed on deck for that
purpose. The fisherman, upon returning to land, transfers the fisn to
another ice box or "nevera' and resumes his activity. The temperature of
the neveras was found to vary from 19C to 19°C. The fish remain in the
nevera until it is full, about two days, whereupon the fisherman takes the
load of fish to Puntarenas where it is sold to wholesalers. The fish are
transferred in plastic containers to the place of sale where they are
emptied onto the wooden floor. Here, they are cleaned, classified accord-
ing to odor by the buyer and weighed. The fish remain in ice for up to
two days more, the temperature varying between 1°C and 19°C.  They are
then transported by truck to cities in the center of the country.

In addition to the initial bacterial load on the fish from the water in
which it was caught, other sources of bacterial contamination include:
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Figure 2 ~ Map indicating different sites of capture in the Gulf
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Staphylococcus aurcus counts werc made using plates previously prepared
with Baird-Parker agar (Difco), distributing 0.1 ml of the appropriate
serial dilution over the agar surface with a bent glass rod until absorbed.
The plates were incubated at 35°C + 1°C for 48 hours. Seclected colonies
were then incubated in Brain licart Infusion Agar (Difco)} for 24 hours at
359C + 170 and tested for coagulase activity (USDA, 1974).

Results and Discussion

Table 1 shows the variation in the microflora in contact with the fish
at the different locations of sampling. A high bacterial count was found
in containers, ice and table surface at the fish market. The highest count
was found on the tables and boards used to prepare the fillets. The high
bacterial count found in the ice is not surprising since the same ice 1is
reucsed until it melts. Coagulase-positive staphylococci were found in the
residual liquid of the boat and in the drip at the fish market. Such unsan-
itary conditions must affect the bacterial numbers on the fish when pur-
chased by the consumer.

In Table 2, bacterial counts on three fish species at the three sampling
points arec presented.  Samples of corvina aguada and china present an
initial bacterial load which is higher than the samples of corvina agria.
The first two species were captured near the islands of Bejuco and Caballo
which are in the more contaminated waters of the Gulf. Corvina agria was
captured outside the Gulf of Nicoya. The fish were left for an hour or
morc until the total catch was cullected. Atfrer being put on ice, the
temperature of these tish was found to vary between 19¢ and 199C.  This
would facilitate bacterial deterioration. Coliform counts varied little
between 103 and 10° except for the corvina agria which showed no coliform
contamination initially. The samples of corvina agria showed signs of
contamination by coliforms after storage in the ice containers at Punta-
renas, possibly because at that point all the species are mixed together.
Coagulase positive staphylococcus were found in some of the samples stored
at the fish markets.

This study, while exploratoery in nature, does demonstrate a lack of ade-
quate sanitary practices in the artisan fishery of Costa Rica. Tt is of
special inte. ‘st now because Costa Rica 1s setting up its first "National
Fisheries Fitan' in an effart to increase the quantity and quality of foed
from marine Lources. it 1w felt that more thorough studies should be con-
ducted along thes lines. These would cover larger arcas and more species
so that proper recommendations for handling and processing might be made.
Thus, fish from the Costa Rican coast would be used more cfficiently to
feed the Costa Rican pceople and strengthen the cconomy.






-10-

Table 2. Bacterial count expressed in N°/cm2

of the different species studied.

Days of sampling
(taken at 3 sampling points)

Specics Bacteria 0 1 2 3 4
Corvina agria Total count a. 4.5x10%* 1.3x106 I.SXIOig 3.5x10%§ 3 OxlO?4
(Micripago spp.) b. 9.3x10°  2.5x10°  2.1x10°° 2.0x10°° 3.2x10
Coliforms a. - 3.9x10° 2.8x10% 4.9x10%  8.7x10
b, - - 3.5x10°  3.7x10°  6.0x10%
Staphylococcus a. - 8.3x10% 9.3x102 4.9x10f* 6.9x10§*
b. - 3.2x10°  3.3x10%  3.6x105  1.1x10°*
Corvina aguada  Total count a. 1.9x10’ 2.8x108 2.7.\'1010 3.2x1012 3 1x1014
{Cynoscion spp.) b, 1.1x104 2.7x10° 1.1x107 2.5x10 1 6x1014
Coliforms a. 11x103  roaxio? 7ooxied siaaae! s 6x10%
b, 5.5x10°  1.2x10°  6.2x10° 1.2x10°  4.0x10°
Staphylococcus a. 3.0x102  7.1x10%>  1.7x10%  7.3x102  5.5x10
b. 3.1x10°  3.0x10°  2.o0x10%  1.3x10°  9.0x10°*
China Total count A, 1.1x10°  2.1x107  3.4x10%0 1oax10l? 1.7x10td
(Stellifer spp.) b. 1.9x10°  8.3x10°  3.2x1019 3.0x10!% 3.1x10%4
3 3 4
Coliforms a. 4.1x103 4.9x10° 4.9x10f -1.6,\'104 o.3x10
b, 4.8x10%  3.0x10%  o©.1x10%  3.2x10%  3.6x10%
Staphylococcus a. - 1.2x10i d.9x10% gLox10dr 1 2x103*
b. - 4.0x10°  1.ox10%  4.3x10%  9.4x10

Sample from skin.

Sample from body cavity.

Samples of fish as caught.

Days held in the ice container at the receiving station.
Days held in the fish market.

Average of threc determinations.
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Guatemala -- An Tuvestigation into Fish Quality
at the Marketplace in Guatemala City, Guatemala

Abstragg

A two-part study was conducted to investigate sanitary conditions and
fish quality at the retail level in Guatemala City, Guatemala. Microbio-
logical quality was measured using the aerobic plate count (APC) at 359,
most probably number (MPN) of faecal coliforms, and a count of Staphyly-
coccus aurcus, The APC, coliform and S. aureus counts were made for éVéry
fish sample, swabs of table and floor surfaces, and ice water and fish
drippings. Since both coliforms and Staphylococci are not part of the
normal flora of raw seafood, their presence is considered an indication of
contamination rrom human sources.

The first part of the survey was a six-day study of the conditions under
which fish are sold at two public markets. These sites generally lack
modern equipment such as refrigerators, freezers, electrical saws or stain-
less steel tables. Swab samples of the skin and body cavity of three pop-
ular species of fish were taken. [ce and surfaces of tables and floor were
sampled alsc . Results indicate that both the Colon Market and the Terminal
Market have -ables, floors and ice that are grossly contaminated. The drip
from the piled fish is also heavily contaminated. Icc and drip are the
most important factors contributing to high bacterial counts, since both
are in contacv with the fish and allow cross contamination. In spite of
this contamina“ion, at the end of three days, the APC of fish samples were
106/cm2 or less. The general appecrance of the fish was good; no signs

of spoilage were evident.

The second part of the study dealt with 7ish processed by filleting, freez-
ing, drying or salting. Samples were collected from four supermarkets and
one popular market. The microbial loads of the products as measured by

the APC at 25°C were gencrally higher than the APHA perniitted level; 72
percent of the samples showed a total count higher than 109/g. Since the
faecal coliforms and S. aureus counts also exceeded the APHA limits, mics-
handling was indicated. ~

Answers to several questions werc recorded at each sampling site to com-
plement ti . laboratory data. These questions concerned the source of fish,
the means and condition of transport and storage, the amounts of fish re-
jected and criteria, use of ice, general sanitation practices and whole-
sale and retail prices.

In:roduction

Fish is onc of the foods of high nutritive value whose increased con-
sumption would benefit the Guatemalan people. It is highly perishable

~12-
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supermarkets and one municipal market and transported to the laboratory in
the original packaging (if any). Bacteria on freezer surfaces were sampled

using the swab technique.

Acrobic Plate Count (APC)

The APC was carried out following the pour platce method of
Thatcher and Clark (1968) with a lower incubation temperature of 25°C. Both
psychrophiles and mesophiles were of interest. The three-day incubation
period originally planned proved impossible in practice, since in that time
spreaders and giant colonies developed. A 48-hour incubation period was
used instead.

Faecal Coliforms

Determinations of the most probable number (MPN) of faecal coli-
forms were performed using the proccdure of Thatcher and Clark (1968) with
no further modifications. This count was seen as a measure of sanitation.

Staphylococcus Aurcus Count

The method of Thatcher and Clark (1968) was followed with no
further modifications. This count was taken to demonstrate mishandling of

the fish,

Results and Discussion

Description of the Places Visited

Brief descriptions of the markets follow. Graphs 1 and 2 show
the temperatures and relative humidity at the markets when the samples
were taken at 10:00 a.m. each morning. Responses to the questionnaire
are presented in Appendices A and B.

Colon Market. This is a popular market located in one of the
older quarters of the city. The large, high-ceilinged building is divided
into two main sections, one where vegetables and staples are sold and the
other housing tiny restaurants or '"comedores' and butcher shops. Like
other markets, the place is crowded with small stalls where selling takes
place. There is no specific area where fish vendors are located. Of the
three stands where fish are sold, two are located with the comedores and
butcher stalls in the hallways and the other is located among the vege-
table stands.

The fish stand sclected for study is owned by a woman who cares for it with
the help of her daughter. The place allows only a narrow passage way for
shoppers and it is difficult to stay in front of the stand to purchase sea-
food. This made sample collection difficult. Although there are windows,
natural light is scarce because of walls separating the stalls, and the
smoke from the kitchens that has deposited soot on the walls and window
panes over the years. No artificial light is available in the stand.



Graph 1. %% of Relative Humidity at the Popular Markets
During the Six Day Study Period
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Graph 2.
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Temperature at Markets

TEMPERATURE (°C)
23 25 27 29
i 1 L i
@ e @ ColON Market
4/19/77 - 4/24/77
Qe =wm——wd Terminal Market
0. ? M 5/9/77- 5/14/77
1
[}
{
[
{
1
]
[}
| - 0 °
|
[}
[]
]
[}
)
]
i
]
2 ] o) .
]
\
\
i
\
\
\
1
3 - o)
4 —
5—.







-18-

The Supermarkets. The supermarkets sampled were located in dif-
ferent parts of the city. In general, they had similar sanitary conditions.
They all had an open frcezer where fish were placed for sale. The super-
markets are listed in Table 7 with a list of samples taken and the price
per kilogram of fish species sampled.

At two supermarkets, Norte and La Torre, fish were not distributed in an
orderly fashion in the freezer and some opened bags were found. In both
these supermarkets no one could give us information on the fish for sale.
In many cases, bags of whole fish carried no identifying label and were of
unknown species. Also there were some unpaclaged fish for sale, mixed
with the packaged fish. The same printed plastic bag was used for packing
different kinds of fish fillets so the contents could not be identified as
to species.

Results and Discussion

Parts one and two are discussed in the following pages. The re-
sults for cach individual sample can be found in Table 1 through 8 (pp.21-29).

In phase one, two popular markets were studied for six days to obtain a
picture of daily sanitary conditions so that the effects on the quality of
fresh, chilled fish sold there would also be known. In each market, three
of the most popular species of fish were chosen and sampled by swabbing
the skin and body cavity surfaces. The fish remained in the market and
were sampled daily for several days.

Results indicate that the Colon Market has tables, floors, and ice that are
grossly contaminated. The liquid drippings from tne piled fish are also
heavily contaminated (Tables 1, 2 and 3). Ice and liquid drippings would
seem to be the most important factors resulting in high counts since both
are in contact with the fish and can be a source of cross contamination.
In spite of these conditions, at the end of three davs, the APC of fish
samples were 106/cm2 or less, even inside body cavities. (According to
the American Public Health Association (APHA, 1976), figures higher than
10 per gram or cm= are considercd indicative of incipient spoilage.)

The general appearance of the fish was also good; no signs of spoilage
were evident.

The location at the other market, La Terminal, was similar. The most
heavily contaminated samples were ice and liquid drippings (Tables 1, 5

and 6). Fish sampled were in .the market for four days and were spoiled at
the end of the trial. Because the exact day of their arrival at the market
was unknown, they could have been in ice longer than assumed. One of the
problems in markets is the tendency of people selling fish to cover tables
and benches with plastic allowing water to accumulate. In this market,

the failure to allow for good drainage is unnecessary since vendors have a
cement bench covered with glazed tiles with proper inclination and drainage
facilities; yet the drain is covered with plastic.

During part two, the purpose of sampling the processed fish was to check
the microbiological condition of the products and the markets. In frozen
fish, all samples are sold in plastic bags so there is no real contact
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Part 1 -- Fresh Fish

2

Table 1. Acrobic plate count at 25°¢ per cm” or per ml* -- Colon Market.

Sampl Day 0 Day 1 Day 2 Day 3 bay 4 Day 5
A Juilin sKin surtace 3.8x10° 7.3x10° h.4x105 -- -- -~
B Juilin cavity surtace 1.oxto?! 1.0x10° 1.9x100 -- .- -
C Patometa skin surface 4.5x10°  2.0x10°  1.0x10° -- -- --
D Palometa cavity surfuace 4.0x104 8.0x10° 7.3x10° -- -~ --
. . . . 5 - 6 - 5

I Pepemechin skin surface 1.9x109 1.3x10 8.6x10 -- -- --

F Pepemechin cavity surtace 8.6x104 8.0x107 ].8x106 -~ -- -=

. . 5 . .6

G Floor surfuace 1.sx10® 2.1x10° Lsx10?  3.2x10%  3.8x10°  3.5x10
H Table surface Lax10®  Lexio®  2.8x10°  i.9x10®  3.9x10°  6.6x10°
3 . 1 5 .
I Water * <10°  s.oaot <sooxiol 7.oxto0 7.0x10” 1.9x10?
N * -y 6 ~ 140 -~ 7 - O 1 T [§) X 7

J Ice * 2.7x10 35.4x19 1.3x10 4.7x10 4.3x10 1.9x10
e L N 7 s 7 7 8 7
K Fish-ice drippings * 3.6x10 1.1x10 7. 0x10 9.3x10 2.5x190 5.0x10



Part 1 -- Fresh Fish

Table 2. Faecal coliforms count as MPN per cm® or per ml* -- Colon Market.
Sample Day 0 Day 1 Day 2 Day 3 Day 4 Day 5
A Juilin skin surface 3 15 0 -- -- --
B Juilin cavity surface 10 160 60 -- -- --
C Palometa skin surface 1.5 30 0 - -- --
D Palometa cavity surface 3 0 0 -- -~ --
i
E Pepemechin skin surface 1 15 150 -- -- -- §
F Pepemechin cavity surface .73 4.8 150 -- -- --
G Floor surface 73 310 60 60 2.4 24
H Table surface 31 73 0 24 6 0
I-Water * 0 930 0 0 390 0
J Ice * 1100 150 360 0 430 730
K Fish-ice drippings * >2400 2400 4300 9300 22400 4300



Part 1 ~-- Fresh Fish

3

Table 3. Staphylococcus aureus cell count per cm” or per ml* -- Colon Market.
Sample Day 0 Day 1 Day 2 Day 3 Day 4 Day 5
A Juilin skin surface \] 70 7 -- -- -
B Juilin cavity surface 0 0 0 - - -
C Palometa skin surface 0 0 0 - - -
D Palometa cavity surface 0 1 0 - - -
£
E Pepemechin skin surfuace 0 0 v -~ -- -- L
F Pepemechin cavity surface 0 1 0 ‘ -- -~ --
G Floor surface 0 70 0 0 76 700
H Table surface 0 1 700 7 0 70
I Water * 0 0 0 0 0 0
J lce * 0 103 10° 10° 0 10°
K Fish-ice drippings * 0 0 0 103 10t 10°



Part 1 -- Fresh Fish
Table 4. Aerobic plate count at 25°C per cm® or per ml* -- La Terminal Market.
Sample Day O Day 1 Day 2 Day 3 Day 4 Day 5
A Roballo skin surface 2.4x10°  5.2x10° 1.13x107 1.2x107 - --
B Roballo cavity surface 2.5)(107 8.6x100 1.5x107 2.0x107 -- --
C Mojarra skin surface 1.6)(106 5.6)(106 3.5)(106 1.9:(107 - -~
D Guapote skin surface 1.2x10°  6.6x10°  1.3x107  1.6x10’ - --
E Floor surface 2.2x107  1.1x10°  2.4x10®  5.6x10® 1.1x10° 1.4x10°
F Table surface 2.4x107  2.4x10° 5.5x10° 1.4x107 8.0x10° 1.0x10°
G Ice * 4.1x107  3.1x107  3.3x107  1.0x108  1.3x107  8.4x107
H Water * 2.0x10!  4.0x10!  2.5x10" 5 0 0
9
2. 0x107  4.0x10%  4.3x10%8  3.9x108 1.6x10°  2.0x10

I Fish-ice drippings *

—VZ_



Part 1 -- Fresh Fish

2

Table 5. Faecal coliforms count in MPN per cm”™ or per ml* -- La Terminal Market.
Saaple Day 0 Day 1 Day 2 Day 3 Day 41 Day 5
A Roballo skin surface 31 160 31 62 -~ --
B Roballo cavity surface 31 31 6.2 15.3 -- --
C Mojarra skin surface 73 31 14 160 -- --
D Guapote skin surface >160 >160 73 62 -- --
E Floor surface 2160 31 31 160 6 4.6
F Table surface 2160 8 »>160 733 2.6 15.3
G lce * > 2400 240 1100 930 230 2400

H Water * 0 0 0 0 0 0

I Fish-ice drippings * 7 2400 2100 11000 1500 >24000 224000
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Part 1 -- Fresh Fish
Table 6. Staphylococcus aureus cell count per cm_ or per al* -- La Terminal Market.
Sample Day 0O Day 1 Day 2 Day 3 Day 4 Day 5
A Roballo skin surface 0 0 0.6 0 -- --
B Roballo cavity surface 0 0 0 101 -- --
C Mojarra skin surface 0 0 0 0 -- -
D Guapote skin surface -- 0 6.6x101 0 -- -
E Floor surface 0 0 0 0 0 10
F Table surface 0 0 0.6 0 0 103
G Tce * 0 0 10" 10! 10 10
H Water * 0 0 0 0 0 0
0 0 102 10 10

I Fish-ice drippings *

[\S]






Part 2 -- Processed Fish

Table 8. Bacterial counts of supermarket samples.

Sample APC Faecal coliforms S. aureus
Samples Location Colonies/gram MPN/gram Coagulase+/gram
Frozen Corvina fillets PM 9.8)(10S 23 02
fish Corvina fillets R 6.3xlog 7.3 107
Corvina fillets N 3.4x107 7.3 105
Corvina fillets LT 1 4)(107 150 10°
Corvina fillets LT 1 4)(105 150 07
Corvina fillets LT 6.6x10 23 10°
Unidentified fillets LT 3.5x10° 23 0
Roballo slices PM 2.7)(105 23 0
Pristis perotetti fillets N 5.3x10 460 103
Pristis perotetti fillets LT 5.3x10 0 10
6
Whole corvina PM 3.7x10 7.3 103
Whole salmonette R 2.5x102 0 102
Whole salmonette N 1.3x10 0 0
Pristis perotetti R 6.9x10° 460 103
Dried Roballo PM 1.5x1 og 0 0
fish Roballo LP 2.3x10 3.6 0
Juilin LP 2.4)(106 0 0
7

Cod LP 1.2x10 0 10

_8Z_



Table 8. Bacterial counts of supcrmarket samples (cont.).

Sample APC Faecal coliforms S. aurcus

Samples Location  Colonies/gram  MPN/gram Coagulasc+/gram
Ice and Ice PM l.t)xll)5/1n1 0/ml 10/ml
surfaces N o R

Table surface LP 5.Hx1“i/cm: ()/c_m; 6.()/gm"‘

Counter surface Lp T.oxio~/em” 0/cm” 0/cm”

) bl

Front frecezer wall R 8.0x10 /cmj 0 0

Back freezer wall R 1.3x10l/em” 0 0

Side freecer wall N 0 0 0

Back freezer wall N 0 0 0

-62
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QUESTIONNAIRE RESULTS FOR MARKETS SELLING FRESH FISH

Place surveyed

Colon

Terminal

How are the fish
delivered to
market?

How are the
fish displayed?

Washing of
fish.

Rejections.

Ice for storage.

Relation:
ice to fish.

Is the storage
chamber adequate
in size?

How is the fish
placed in the
chamber?

Storage time,

Retail side
conditions.

Wooden boxes with ice and
sawdust; fish are bought at
Terminal market.

On a wood table with small
amount nf ice. The table is
covered with plastic.

All fish are washed with
ice-water (melted ice).

Occasionally, on basis of
texture, gill odor, cavity

color.

Yes.

They buy 75 pounds of ice per
each 50 pounds of fish but it

is not properly distributed
with the fish,

Large enough for the amount
stored.

Inside plastic bags and pa-
caya leaves for insulation.

Maximum two days.

Wood bench plastic covered
without drain. No tap wa-
ter at the site. Water is
brought in from a faucet in
small cans. No place to
wash hands, fish or instru-
ments. A large knife and
nail brush to scale fish but

seldom washed or disinfected.

Wooden boxes with ice and
cane baskets with ice.

On a cement table covered
with glazed tile with small
amount of ice. Although the
table has a drain, plastic
is placed over it.

Only when ice is dirty.

Occasionally, on basis of
texture, slime.

Yes.

About 1:1 by volume. Ice
is properly placed in layers
over and under fish.

Sandwiched between layers
of ice.

Maximum three days.

They have running water
(chlorinated) but use a
large tub where they wash
instruments, knife and
nail brush. Table where
seafood is cut and scaled
is not clean and is made
of wood. Flies are abun-
dant.






APPENDIX B

QUESTIONNAIRE RESULTS FOR PROCESSED FISH SAMPLES

Place surveyed

Paiz-Montufar
Supermarket

Residential
Supermarket

Norte
Supermarket

La Torre
Supermarket

La Placita
Market

Products sold
How are the
fish delivered
to the store?
How are the

fish dis-
played?

Are fish
washed?

Rejection

criteria.

Storage.

Ice.

Relation
Ice:Fish

Frozen fish

Wooden boxes
with ice in in-
sulated truck

Open freezer.
Whole, evisce-
rated fish,
fillets in
plastic bags.

No.

i. Firmness
ii. Color
iii. Odor

Frozen fish 1is
kept overnight
in closed
freezer.

Used to wet sur-
face, preserva-
tion relies on
freezer.

Not important

Frozen fish

Plastic bags in
refrigerated
truck

Open freczer.

No.

Odor, gill
color.

In the same

freezer.

Not used.

Not applicable.

Frozen fish

Plastic bags in
small vans

Open freezer.

No.

Gill color.

In the same
freezer.

Not used.

Not applicable.

Frozen fish
Personnel ques-
tioned were not

sure

Open freezer.

No.

Personnel ques-
tioned were not
sure.

In the same
freezer.

Not used.

Not applicable.

Solid, dried fish

Dried fish in nets
in ordinary trucks

On a wooden table
rough surface,
uncovered.

No.

Rejection un-
common .

Covered burlap
bag and tied
with rope.

Not used (dried
fish).

Not applicable.

_Zs-



APPENDIX B

QUESTIONNATRE RESULTS FOR PROCESSED FISH SAMPLES (CONT.)

Place surveyed

Paiz-Montufuar
Supermarket

Residential
Supermarhket

Norte
Supermirket

La Torre
Supermarket

l.a Placita
Market

Relation
Fish volume:
chamber size
in storage

How are fish
arranged in

the storage

box?

Maximum stor-
age time be-
fore selling.

Description
of retail
site.

They used closed
cabinets and one
room with re-
frigevator
equipment.

Piled according
to kinds.

Four days.

Freezing and
chilling facili-
ties. Place
seems adequate
with sufficient
light. No dis-
infection 1is
applied, only
cleaning with
detergents.

Halt full.

Piled according
to kinds.

One week.

Al fish are in-
side the dis-
play freczerv,
which scems to
be clean but

not disinfected.
Light 15 ade-
quate.

More than half
full.

Piled according
to Kinds.

One weck.

Half full.

Piled at ran-
dom.

One week.

Not applicable.

Piled at ran-
dom.

Five days. W

The place has no
metal tables, only
of wood. There
are no refrigera-
tion facilities.
Light which comes
from windows secms
adequate. No dis-
infectiorn. Clean-
ing is done rarely
and poorily.



APPENDIX B

QUESTIONNAIRE RESULTS FOR PROCESSED FISH SAMPLES (CONT.)

Place surveyed

Paiz-Montufar
Supermarket

Residential
Supermarket

Norte
Supermarket

La Torre
Supermarket

La Placita
Market

Other observa-
tions.

Personnel in
charge have ex-
perience in han-
dling fish and
differentiate
between genera
(kinds). Fish
sold is mainly
filleted by com-
mercial compa-
nies or at the
supermarket.
Whole fish is
sold frozen.

Almost all fish
is processed by
commercial fish
companies. Once
in a while fro-
zen fish is fil-
leted at the
supermarket.

Almost all fish
is processed by
commercial fish
companies. Once
in a while fro-
zen fish is fil-
leted at the
supermarket.

Filleted by com-
mercial fish
companies and
some at the su-
permarket. Secv-
eral bags of
fish were iden-
tified and con-
tents were of
unknown species.

People in charge do
not know how to dif-
ferentiate between
genera. In the sea-
son when the survey
was done, only dry
fish was on sale.

-VS_





