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This fishery collapse caused biologists at the West Coast Region of the National Oceanic and Atmospheric
Administration NOAA Fisheries to impose a moratorium on all commercial sardine fishing in the Northern
Pacific Sardine population including California, Oregon and Washington for , , and then on through to June
30, â€” a 4-year moratorium, which will likely be extended 2. Accordingly, fresh Pacific sardines have
disappeared entirely from U. Only a single on-line U. This cost is difficult to justify for frozen sardines when
fresh salmon, mackerel or herring with comparable or superior omega 3 fatty acid concentrations are regularly
available throughout the U. The net result is that almost all U. The net result of these actions has been to
produce an un-sustainable global sardine industry of unrestrained catches along with no international health or
safety regulations for canned sardines and human health. Excessive sardine catches during the same period in
which natural environmental factors wax and wane to normally reduce sardine populations, creates an
unsustainable situation which can eventually deplete or eliminate sardine populations Most marine biologists
studying Pacific sardine populations understand the multitude of factors which operate synergistically to
deplete sardine populations. Unfortunately, my blog may be the first that you most sardine consumers have
heard of this dismal situation for Pacific sardines. Marine biologists studying the collapse of Pacific sardine
populations are well aware of this ecologic disaster, but unfortunately are generally unaware of the nutritional
and health consequences of our reliance upon canned sardines in lieu of fresh sardines. The Nutritional and
Health Consequences of Eating Canned Sardines Although the nutritional and health consequences of eating
canned sardines versus eating fresh sardines may initially seem inconsequential, this viewpoint is flawed.
Fresh Sardines The canned sardines we consume in the U. In order to understand why canned sardines may
represent a nutritional and health risk for human consumption, it is necessary to follow the steps involved in
catching wild sardines as they are processed and packed into the tinned cans we purchase at the supermarket.
After sardines are caught at sea, usually via encircling nets called purse seines, a number of processing steps
may occur when the fish are intended for human consumption via canning. Depending upon boat size, time at
sea and distance to the cannery the sardines are put into brine tanks, which are either cooled or uncooled, or
placed on ice. At the cannery, the sardines are normally washed, eviscerated and their heads removed. The fish
then are cooked, typically by deep-frying in soybean or olive oil or by steam-cooking, after which they are
dried. The sardines are then packed by hand into cans containing salt brine , or olive, sunflower or soybean oil
with salt , or salt containing tomato, chili or mustard sauces. The cans are sealed and then heated above the
boiling point via pressure cooking called retort cooking for 2 to 4 hours. This process is employed to kill all
bacteria including those that cause botulism. Notice that fresh sardines contain 4. Conversely, canned sardines
contain exceptionally higher sodium concentrations and lower potassium concentrations than fresh sardines. I
have previously written about how a high salt sodium diet contributes to osteoporosis, hypertension,
cardiovascular disease and exercise induced asthma Given this information, it is irresponsible by the
international fish canning industry to include added salt in canned sardines or any other canned fish product,
particularly when these products can easily be manufactured without the addition of salt. Decline in Vitamin
and Mineral Content in Canned Sardines In addition to their high salt content, canned sardines because they
are cooked twice at high temperatures during the canning process maintain drastically reduced vitamin and
mineral contents compared to their fresh counterparts. The decline in nutrients between fresh and canned
sardines. The Formation of Oxidized Cholesterol by Products in Canned Sardines Perhaps the least
appreciated, but most important change in the nutritional quality of canned sardines or any canned fish product
compared to their fresh counterpart is the formation of oxidized cholesterol by-products 40, Oxysterols occur
universally with the canning and processing of fish and seafood 40 and are associated with a multiplicity of
chronic diseases including atherosclerosis coronary heart disease , neurodegenerative diseases, inflammatory
bowel diseases, and age related macular degeneration Canned fish and seafood products such as sardines
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canned tuna, salmon, herring, shrimp, oysters etc. These fish and seafood products also contain high
concentrations of long chain omega 3 fatty acids docosahexaenoic acid [DHA], eicosapentaenoic acid [EPA]
which have multiple beneficial health effects when they are consumed fresh. Nevertheless, the long chain
omega 3 fatty acids DHA and EPA found in canned fish and seafood are highly susceptible to thermal heat
processing, and together with their endogenous cholesterol, yield highly toxic cholesterol oxide products
oxysterols that directly result from the retort cooking necessary to eliminate bacteria and botulism. The very
same process retort cooking which frees humanity from developing fatal botulism in canned foods, directly
promotes chronic systemic inflammation via the synthesis of oxysterols that underlie heart disease, cancer,
neurodegenerative diseases and inflammatory bowel diseases Something as simple as eating canned sardines
or canned tuna had never been considered to be a health risk, but the current evidence is undeniable,
irrefutable and damning particularly when canned sardines, fish and seafood are consumed on a regular basis.
Do yourself a favor, eat fresh fish, the way nature has always intended, and avoid the salt and cholesterol
oxides found in the tainted products we call canned fish. Assessment of the Pacific sardine resource in for U.
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Sardine is a type of fish belonging the Sardina genera. Sardines are commonly canned as they are perishable;
however, they can be eaten fresh. An allergic reaction to sardines is not rare, and one percent of all individuals
worldwide suffer from seafood allergies. The signs and symptoms of an allergic reaction to sardines varies
among individuals. If you experience a severe allergic reaction resulting in swelling of the throat and airways,
seek immediate medical attention. Sardine Health Benefits Sardine has been shown to promote cardiovascular
health, weight control, bone health and the prevention of cancer, inflammatory diseases and diabetes. These
fatty acids reduce cholesterol and triglyceride levels, the risk of blood clots, hardening of the arteries and heart
attack. Sardines are also an excellent source of vitamin B, which helps reduce homocysteine levels and the risk
of artherosclerosis. Additionally, omega-3 fatty acids reduce the risk of cancer and inflammatory diseases such
as arthritis, asthma, and psoriasis. The high levels of calcium, phosphorous and vitamin D present in sardines
promote bone health and prevent osteoporosis. IgE-Mediated Allergic Respones to Sardine An allergic
reaction to sardine is believed to involve the protein, parvalbumin, which is found in all species of fish. This
protein is heat-stable; therefore, eating cooked sardine does not reduce the risk of an allergic reaction. The
immune system recognizes this protein as foreign and dangerous, and mounts an IgE-mediated immune
response. Pro-inflammatory cells, including mast cells and basophils, release histamine and other immune
mediators, resulting in the signs and symptoms of an allergic reaction. Signs and Symptoms of an Allergic
Reaction In addition to the histamine release by mast cells and basophils, canned sardine can also contain high
levels of histamine. The histamine in sardine accumulates during the fermentation process, canning process,
and as sardine decomposes. The elevated concentration of histamine increases the symptoms and severity of
an allergic reaction. An oral allergy syndrome, which involves swelling and itching of the mouth, lips, throat
and face, is observed within a few minutes to a few hours of ingesting sardine. Swelling, itching and
inflammation of the skin, as well as the appearance of hives and eczema is observed. Histamine is also
released in the mouth, throat, upper respiratory tract and larynx resulting in watery, itchy eyes, sneezing,
swelling of the airways, tightening of the chest and difficulty breathing. In extreme cases, an individual may
experience a life-threatening reaction known as anaphylaxis. Seek immediate medical attention if you
experience nausea, diarrhea, fainting, heart palpitations, and breathing difficulties. Considerations Because
parvalbumin is conserved in all species of fish, the best way to avoid an allergic reaction is strict avoidance of
sardines and all types of seafood. You should also avoid fish oil, and take extra precaution while eating at a
restaurant, as cross contamination of food is highly common. Reading the labels of all food products is
extremely important as a large number of foods may contain hidden fish. Do not ingest a food or product that
does not have an ingredient list, nor should you ingest anything you think may have been in contact with fish.
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Sardines are named after the Mediterranean island of Sardinia, around which they were once abundant. They
are also a good source of vitamin D, calcium, B12, and protein. Sardines in Oil 2. Sardines in Tomato Sauce
Packaging Materials: Flowchart of Operation 1. Production of Sardines in Oil The operations after the thawing
of the frozen fish or after transporting the fresh fish from the chill store are as follows: On a typical nobbing
machine, the fish are placed on continuous belts with one fish in each compartment. The belt feeds the fish to
a cutting wheel which cuts the head, and together with the guts, draws it away from the body with rollers. If
necessary the tails are cut in the same operation. A manually operated packing line is equipped with conveyor
belts, the speed of which can be altered in order to ensure a smooth supply of sardines and cans to the packers.
The filled cans and waste are removed by the conveyor after packing. In common sardine lines the filled cans
pass over a weight control unit to a can aligner and then to a can pusher, which automatically feeds the
conveyor transferring them to the precooker. A fan located on the top of the section circulates the heated air.
Sterilization takes place in retorts, with or without water. Processing conditions shown are suitable for those
canneries , operating under conditions of good manufacturing practice. Production of Pre-smoked Sardines in
Tomato Sauce Most of the operations in this process are similar to those described for canning sardines in oil.
This operation can be done automatically or manually. The automatic rodding being a complicated process is
only practised in large plants. The rodded fish are placed into frames accommodate for 30 rods, each with 30
fish which are fitted to the smoking racks. The smoke is produced by a smoke generator using sawdust from
hard woods oak or similar. The heads are then removed from the rods with an automatic rod stripping
machine. The quality of fish and fish products depends on safe and hygienic practices. The fishing industry
must ensure that their fish handling, processing and transportation facilities meet requisite standards.
Outbreaks of fish-borne illnesses are reduced if appropriate practices are followed when handling,
manufacturing, refrigerating and transporting fish and fish products. Ensuring standards of quality and safety
are high also minimizes the post-harvest losses. Clostridium botulinum - able to reproduce inside the sealed
container, and can lead to the development of a potentially lethal toxin.
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Do Sardines Ever Go Bad? While canned sardines will go bad, they might last a lot longer than you think. A
recently packaged tin may still contain edible sardines in the years to come. Of course, if you prefer to buy
your sardines fresh, then expect the refrigerated ones to go bad in a matter of days. Canned or Canned Not
Canned food such as sardines will keep for at least two years after packing, according to the The Canned Food
Alliance. The food may stay safe to eat after that time, but the taste and general quality will degrade. In fact,
even the FDA suggests that sardines should be safe in an undamaged can for as long as five years. If a can is
split, badly rusted or swollen, always discard. This means the sardines inside have likely gone bad. A swollen
can in particular often means that bacteria has entered the food and started to produce gas. Cool Your Cans
Even canned sardines need to be properly stored. Ideally, keep the cans under 70 degrees Fahrenheit,
according to experts from the Department of Human Nutrition at the University of Ohio. Sardines will also
turn bad if allowed to freeze and then thaw. Sardine cans stored at 95 F or above can rupture or explode. The
common guideline of storing in a cool, dry place is the best bet for keeping your sardines good to eat for as
long as possible. Packed Like Sardines Fresh fatty fish such as sardines will go bad after just one to two days
in the refrigerator. Bad sardines smell foul, have dull or seeping eyes and may disintegrate around the belly.
Canned sardines, once opened, will last for three to four days in the refrigerator before turning bad. Leaving
the sardines in the can once opened may taint the flavor, so move the fish to a sealed plastic container. After
two to three months in the freezer the quality will deteriorate. Canned sardines can be frozen too, if you
remove them from the can after opening and freeze right away in a suitable container. These will last at
top-quality for up to two months, according to the FDA.
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Even if you opt for the company that uses the highest quality of sardine, it can all be ruined by how they are
packaged. Here is a guide to how to choose between the various liquids that sardines can come packaged in:
Buying sardines in olive oil will guarantee that you get a richer flavor, although the oil will certainly detract
from the overall flavor of the sardines. Opting for the extra virgin olive oil options will mean muting the taste
of the sardines but substituting it for a fuller flavor. This is the best option for those that want to get a pure
sardine flavor. A little can be lost into the water, but the taste will not be changed at all. It also means the
sardines will stay a little firmer and will not be oily. On our list, we have included an option with Louisiana
Hot Sauce. There are many different options that provide a whole range of flavors. Top 3 Best Canned
Sardines Reviews 1. They are safely sourced and come from off the coast of Morocco so you can trust that
they have a beautiful freshness. These sardines are packed in olive oil with salt added to add to the richness of
the fish. This is a great way to get some fish in your diet without having the cost of buying fresh. These
sardines are canned non-GMO and gluten-free too so they are great for the whole family. When you open a
can up, you will immediately notice the larger number of fish than with other companies and you will notice
the superior texture of the fish. It should also be said that this is a tasty but milder option so it is a good way to
introduce kids to the flavor of sardines. Wild Planet Wild Sardines It is always hard to tell whether you are
getting the best quality with canned fish, but the Wild Planet Wild Sardines are the real deal. They have the
freshness of the sea packed in the can for you to enjoy. If you are concerned about how sardines are caught,
then you can also have a clear conscious buying these sustainably caught sardines. They are packed in extra
virgin olive oil, something that adds to the flavor of the fish, even if you drain most of the oil away before
using the sardines. In terms of texture, you get consistently firm sardines that can be fried and eaten on their
own or used as part of a canned seafood sandwich mix. Sardines are not for everyone but these are so fresh
and tasty that they are a less intense way to get some fish into your diet. This is not your average can. The fish
themselves are caught wild and then wood-smoked for added flavor. When they are packed, it is just the
sardines, some extra virgin olive oil, and some salt. This sounds so simple but it is so tasty. Not only does this
brand can superior sardines but the way they are packaged and flavored does make a huge difference. They are
the best canned sardines you could get for your money too. This is one of the most expensive options in
comparison with other cans but the quality makes the difference. It should also be noted that these cans have a
double layer of fish, meaning that there are smaller, finer sardines packed in 2 layers making up about 16 fish
when the average can comes with around 5.
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Abstract Background Nutrition therapy is the cornerstone of treating diabetes mellitus. The inclusion of fish
particularly oily fish at least two times per week is recommended by current international dietary guidelines
for type 2 diabetes. In contrast to a large number of human studies examining the effects of oily fish on
different cardiovascular risk factors, little research on this topic is available in patients with type 2 diabetes.
Anthropometric, dietary information, fasting glycated hemoglobin, glucose, insulin, adiponectin,
inflammatory markers, EMFA and specific bacterial strains were determined before and after intervention.
Results There were no significant differences in glycemic control between groups at the end of the study. Both
groups decreased plasma insulin SG: The omega-3 index increased 2. Trial registration Trial number and
name of the registry: Type 2 diabetes, Pilot trial, Nutrition therapy, Oily fish, Sardine Background Type 2
diabetes T2D is becoming a global epidemic affecting more than millions of people around the world [ 1 ]. It
is necessary to explore direct and effective approaches in order to minimize and prevent macrovascular and
microvascular complications associated with T2D. Nutrition therapy is the cornerstone of treating diabetes
mellitus [ 2 ], and current international dietary guidelines recommend the inclusion of fish particularly oily
fish at least two times per week for subjects with T2D [ 2 , 3 ]. Besides to be the main determinant of long
chain n-3 polyunsaturated fatty acids LCn-3PUFAs intake, the O3I is considered as a novel cardiovascular risk
factor [ 4 ]. The fact that supplements of seafood-derived n-3 omega 3 failed to improve insulin metabolism in
patients with T2D [ 5 ] prompted the hypothesis that nutrients other than omega-3 fatty acids may contribute
to the beneficial effects of fish in T2D. These nutrients include fish protein and specific amino acids,
particularly taurine, an essential amino acid which can be found abundantly in sardines Sardina pilchardus [ 6
]. In this regard, rats with diabetes and metabolic syndrome improved insulin resistance, inflammatory status
and hyperglycemia after a diet supplemented with proteins obtained from sardines [ 6 , 7 ]. This overall makes
sardine consumption an appealing strategy to limit the complications of T2D. However, the question of
whether regular sardine intake without use of oral hypoglycemic agents improves metabolic control and
insulin resistance in patients with T2D remains to be explored. As secondary endpoints, we assessed changes
in erythrocyte membrane fatty acid EMFA profile, adiponectin, inflammatory markers and gut microbiota GM
, whose composition is associated to pathological conditions such as obesity and T2D [ 9 ]. Candidate subjects
were eligible if they had been diagnosed with T2D according to the American Diabetes Association ADA
criteria [ 10 ] and if their glycated haemoglobin HbA1c levels were between 6. Written informed consent to
participate in the study and to publish individual data were obtained from all subjects prior to the start of the
study. Study design The Pilchardus Study consisted of a 2-week lead-in period, followed by a 6-month dietary
intervention study. Finally, sixteen men and nineteen women Participants were randomly allocated either to
sardine group SG or to control group CG. The method used to generate the random allocation sequence was an
online randomization software. An external person from the trial staff was in charge of allocating subjects to
CG or SG as appropiate. The nutritional intervention aimed to control individual carbohydrate portions and
modify the quality of dietary protein and fat with no specific caloric restriction, in order to avoid a possible
interference of a high weight loss in study results. Participants in the SG were provided with a free supply of
sardines to cover the entire interventional period. Dietary intake and dietary habits of all the participants were
assessed by a 3-day dietary record at baseline and during the last week of the dietary interventional period.
During the 2-week lead-in period prior to the start of the nutritional intervention, patients attended two
sessions of dietary education. Expert dietitians from the Endocrinology and Nutrition Departments
implemented a dietary education program focused on developing the knowledge and skills needed to follow
the nutritional prescription used in the study. During the 6-month follow-up period of the study, the same
dietitians perfomed monthly follow-up visits with each subject Fig.
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A can of food can swell for two separate reasons. The first is what food scientists call "hydrogen swelling," and it only
happens to cans of acidic food such as tomatoes or citrus fruit.

Background[ edit ] The "father of canning" is the Frenchman Nicolas Appert. In , he began experimenting
with ways to can fish in jars and then he placed the jars in boiling water. The larger armies of the period
required increased and regular supplies of quality food. Appert submitted his invention and won the prize in
January The reason for lack of spoilage was unknown at the time, since it would be another 50 years before
Louis Pasteur demonstrated the role of microbes in food spoilage. However, glass containers presented
challenges for transportation. Shortly after, the British inventor and merchant Peter Durand patented his own
method, this time in a tin can , creating the modern-day process of canning foods. By the s, salmon was being
canned in Maine and New Brunswick. They were never important on the US Atlantic Coast, but by the s, the
principal canneries had shifted to Alaska. Salmon cannery The first industrial-scale fish cannery, a salmon
cannery established in on a barge in the Sacramento River in California A salmon cannery is a factory that
commercially cans salmon. It is a fish processing industry that pioneered the practice of canning fish in
general. It became established on the Pacific coast of North America during the nineteenth century, and
subsequently expanded to other parts of the world that had easy access to salmon. Prior to canning, fish were
salted to preserve them. Cobb claims that at the start of the 19th century, the Russians marketed salted salmon
caught in Alaska in St. Later, some salmon salteries were converted to salmon canneries. Within a few years
each of the Hume brothers had his own cannery. By , Robert Hume was operating a number of canneries,
bringing in Chinese willing to work for low wages to do the cannery work, and having local Native Americans
do the fishing. By , salmon canneries had become the major industry on the Columbia River, with 1, gillnet
boats supplying 39 canneries with 15, tonnes of salmon annually, mainly Chinook. At the cannery, the fish are
washed, their heads are removed, and the fish are cooked, either by deep-frying or by steam-cooking, after
which they are dried. They are then packed in either olive , sunflower or soybean oil, water, or in a tomato ,
chilli or mustard sauce. Fish sizes vary by species. Good quality sardines should have the head and gills
removed before packing. If not, they should be purged of undigested or partially digested food or feces by
holding the live fish in a tank long enough for them to empty their digestive systems. Thus, it has the virtues
of being an easily portable, nonperishable, self-contained food. The close packing of sardines in the can has
led to their metaphorical use of the name in describing any situation where people or objects are crowded
together, for instance, in a bus or subway car. In the US, it is sometimes called tuna fish. In the United States,
only albacore can legally be sold in canned form as "white meat tuna"; [12] in other countries, yellowfin is
also acceptable. While in the early s, canned tuna in Australia was most likely Southern bluefin ; as of [update]
it was usually yellowfin, skipjack , or tongol labelled "Northern bluefin". Tuna is typically gutted by hand and
later pre-cooked for prescribed times of perhaps 45 minutes to three hours. The fish are then cleaned and
filleted , canned, and sealed, with the dark lateral blood meat often separately canned for pet food. The sealed
can itself is then heated called retort cooking for 2 to 4 hours. The international standard sets the maximum
histamine level at milligrams per kilogram. An Australian study of 53 varieties of unflavored canned tuna
found none to exceed the safe histamine level, although some had "off" flavors.
8: Best Canned Sardines - Quick, Easy and Nutritious Powerhouse Meals
The incidence of spoilage in canned foods is low, but when it occurs it must be investigated properly. Swollen cans often
indicate a spoiled product.
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The bacteriology of swelled canned sardines. American Journ. Pub. Canned sardines. The cause of "swells" or "blown
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