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ABSTRACT
Canned fish products are of increasing popularity in Australia; however current Australian nutrient databases do not
include data on the percentage fish in these products. The objective of this study was to develop and validate a database
of the percentage fish and seafood contained in common canned fish and seafood products, for use in clinical trials. Six
major supermarkets in the Illawarra region, NSW were audited for canned seafood products, and a database of reported percentage fish and seafood was developed. Mean + SD of each type of product was then determined. To validate the database, a representative sample of canned tuna products were weighed according to Codex Alimentarius
methods. The weighed percentage fish was compared to reported percentage via independent sample t-test and
Mann-Whitney test. Percentage fish data was collected for n = 214 canned fish products. The mean percentage fish in
tuna products was 60.4% + 11.3% (n = 144), 72.0% + 14.7% in salmon products (n = 31) and 70.9% + 9.3% in sardine products (n = 23). There was no significant difference between the reported and weighed percentage fish. This
database highlighted the substantial proportion of additional ingredients found in canned fish products. Given the
popularity of such products, future studies measuring fish consumption should use a similar database to accurately
measure fish intake.
Keywords: Canned Fish, Clinical Trial, Food Database, Australia

1. Introduction
Habitual fish consumption has been associated with a
range of health benefits, including decreased incidence of
stroke and heart failure and decreased mortality from
cardiovascular disease [1-5]. There is evidence that canned fish and seafood products such as canned tuna are
increasing in popularity as a convenient source of fish in
Australia. The most recent National Nutrition Survey,
conducted in 1995, found that packed fish and seafood,
which included canned products, were on average 12.8%
of all fish consumed [6]. In contrast, a recent survey in
Melbourne, Victoria found that canned fish accounted for
more than one third of seafood purchases, and that
canned tuna was the most popular fish species bought for
in-home consumption [7].
Australian and international nutrient databases such as
the AUSNUT 2007 [8] and the USDA National Nutrient
Database [9] contain nutrient data on a variety of canned
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fish and seafood products, based on the edible portion of
each product. Whilst this allows for the calculation of
nutrient intake, no data is available on the percentage fish
or seafood in these canned products in these databases,
which is essential for accurately measuring consumption
of fish and seafood.
Food Standards Australia New Zealand (FSANZ) specifies that canned fish and seafood products, like most
foods, must contain percentage labelling of all characterising ingredients and components [10]. Canned fish and
seafood products must list the percentage fish or seafood
in the product, calculated as the weight of the fish and
seafood as a percentage of the total weight of the product
[10]. Percentage labelling of canned fish and seafood is
of particular significance given the popularity of the products in Australia, and the inclusion of packing mediums
such as oil, brine, and added flavourings and sauces
which may contribute a substantial percentage of the
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weight of the total product (Choice, January/February
2004, pp. 15-19). Furthermore, given the large number of
clinical trials investigating the effects of fish and seafood
consumption on human health [11-16], it is of high importance that such studies adjust for the percentage of
fish contained in canned products, as the assumption that
the weight of fish consumed is the same as the net weight
of the can’s contents could result in dramatic overestima
tions of fish consumption. To date, no known studies
measuring fish consumption have reported an adjustment
for this variation.
The aim of this study was to develop and validate a
database of the percentage fish contained in a range of
common canned seafood products, which could be used
to estimate fish and seafood consumption from canned
products in future clinical trials.

2. Methods
2.1. Development and Validation of Canned Fish
Database
To identify all available varieties of canned seafood, an
audit was carried out on the six major supermarket chains
in the Illawarra region of New South Wales, Australia.
Data collected included name, total weight and percentage seafood contained in the product, as stated on the
label. Samples were excluded from further analysis if
they did not state the percentage seafood, if the seafood
content was less than one third of the total weight, or if
they were not in stock on the day the audit was taken. A
database of canned seafood products was then developed,
with products categorised according to species and
packing medium (for example springwater, oil, brine, or
added flavourings). Products were considered to be flavoured if they contained any flavouring in addition to the
water, oil or brine, for example tuna in springwater with
lemon.
As canned tuna products were found to be the dominant canned product available, validation of the database
was carried out in canned tuna products only. The number of samples required to yield a sample mean within
10% of the population mean was calculated according to
the method described by Proctor and Meullenet [17]. A
stratified sampling technique was used by dividing samples into their packing medium, which included springwater, oil, brine, and flavoured tuna products and stratifying according to brand [18]. The required number of
samples for each packing medium and brand was then
randomly selected using SPSS (Version 15, SPSS Chicago IL, 2006).
The amount of tuna in the selected canned products
was measured using the methods described in the Codex
Alimentarius [19]. Briefly, for samples canned in springCopyright © 2011 SciRes.

water, oil or brine, the contents of the can were poured
through a pre-weighed wire sieve, weighed on a CAS
SW-1 scale. The fish was allowed to drain at an angle of
17˚ - 20˚ for two minutes. The sieve containing the
drained fish was then weighed and the total weight of the
drained fish determined by subtracting the original
weight of the sieve.
For flavoured tuna samples, a similar procedure was
used; however contents were washed with warm water
prior to weighing to remove any sauces. Ingredients such
as onion, chilli and beans were also removed with
pincers prior to weighing. Additional steps were then
undertaken to improve the accuracy of the measurement,
following the findings of a pilot study using n = 7 tuna
products in different packing mediums. After the
removal of the fish, the can was filled with warm water
to remove any remaining fish and poured through the
sieve as well. Following this step, the fish was also
pressed with paper towel to remove any excess liquid,
with care taken to ensure no fish adhered to the towel.

2.2. Statistical Analysis
All statistical analyses were carried out using SPSS
(Version 15, SPSS Chicago IL, 2006). Statistical significance was set at p = 0.05. Mean and standard deviation
of data from the audited samples were calculated for the
total grams of seafood and percentage seafood as expressed on the label to allow for the development of the
database. After weighing, grams of fish were converted
to a percentage of the total weight to allow for comparison between the different serving sizes used between
brands. The mean and standard deviation of the percentage fish expressed on the label and as weighed were calculated. The normality of the label and weighed data
were determined using the Shapiro-Wilks test. Depending on normality, independent sample t-tests or a MannWhitney test were used to compare the mean of the label
and weighed data for each category of canned tuna product.

3. Results
Based on the supermarket audit, samples were recorded
for: canned tuna products (n = 144), canned salmon (n =
31), canned sardines (n = 23), canned oysters (n = 5),
canned mackerel (n = 3), canned herring (n = 2), canned
mussels (n = 2), canned anchovies (n = 1), canned kipper
(n = 1), canned prawns (n = 1), and canned crab (n = 1).
The mean and SD for these products is shown in Table 1,
as a summary of the database. The percent seafood varied between the type of seafood in the canned products
and the canning medium. Salmon canned in brine had the
highest reported percentage fish, whilst flavoured tuna
products had the lowest.
FNS
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Table 1. Mean ± SD grams and percentage seafood in
canned seafood products, as expressed on the label.
Seafood Category

Grams seafood (g)

Percent seafood (%)

Tuna (n = 144)
- Springwater (n = 15)
- Oil (n = 20)
- Brine (n = 11)
- Flavoured (n = 98)

71.7 ± 8.1
106.5 ± 4.5
86. ± 27.0
147.8 ± 95.1
54.8 ± 11.8

60.4 ± 11.3
70.2 ± 5.3
70.4 ± 5.3
69.6 ± 5.2
55.8 ± 10.4

Salmon (n = 31)
- Springwater (n = 4)
- Brine (n = 13)
- Flavoured (n = 14)

99.8 ± 69.5
96.9 ± 37.8
139.8 ± 91.3
63.5 ± 10.5

72 ± 14.7
64.5 ± 5.3
82.0 ± 15.9
64.6 ± 9.1

Sardines (n = 23)
- Springwater (n = 3)
- Oil (n = 9)
- Flavoured (n = 11)

81 ± 10.6
86.4 ± 10.3
85.1 ± 7.5
76.1 ± 11.5

70.9 ± 9.3
76.0 ± 11.1
75.0 ± 9.5
66.0 ± 6.3

Oysters (n = 5)
- Oil (n = 3)
- Flavoured ( n = 2)

64.15 ± 3.8
65.8 ± 3.6
61.6 ± 3.0

73.0 ± 2.7
73.0 ± 2.9
73.0 ± 3.5

Mackerel (n = 3)
- Oil (n = 1)
- Brine (n = 1)
- Flavoured (n = 1)

187.1 ± 91.3
191.3 ± 93.8 ± 276.25 ± -

67.3 ± 4.0
65.0 ± 72 ± 65 ± -

Herring (n = 2)

122.0 ± 11.3

62.5 ± 3.5

Mussels (n = 2)

66.9 ± 4.4

72.5 ± 3.5

Anchovies (n = 1)

26.1 ± -

58.0 ± -

Kipper (n = 1)

150.0 ± -

75.0 ± -

Prawns (n = 1)

120.0 ± -

60.0 ± -

Crab (n = 1)

120.7 ± -

71.0 ± -

For validation of the database, samples were collected
for: tuna canned in springwater (n = 12), tuna canned in
oil (n = 12), tuna canned in brine (n = 10), and canned
flavoured tuna (n = 25). The number of samples selected
was sufficient to provide a sample mean within 10% of
the population mean [18]. The mean and SD of the percentage tuna reported on the label and found after
weighing is shown in Table 2. There was no significant
difference between the label and weighed data in all
categories or in total tuna products. Weighed percentage
tuna was found to be slightly lower than reported percentage tuna for springwater, oil and brine, but was
higher for flavoured tuna products.

4. Discussion
The results of this study confirmed that the percentage
labelling of fish in a sample of canned products did not
differ significantly from the actual percentage. This study
is the first known attempt to develop a database of the
percentage fish present in canned products. Previous obCopyright © 2011 SciRes.
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Table 2. Mean ± SD and p-value of reported and weighed
percent fish in canned fish products.
Tuna Category
Total (n = 59)
- Springwater (n = 12)
- Oil (n = 12)
- Brine (n = 10)
- Flavoured (n = 25)

Reported
Weighed perP-value
percent fish (%) centage fish (%)
64.0 ± 11.0
71.1 ± 5.1
71.2 ± 5.4
69.3 ± 5.3
51.9 ± 9.9

62.8 ± 9.2
67.2 ± 6.0
69.9 ± 7.3
66.8 ± 6.4
54.6 ± 7.7

0.784a
0.111a
0.271b
0.349b
0.535b

a
Mann-Whitney test (non-parametric), bIndependent samples t-test (parametric).

servational studies which have approximated fish consumption through the use of dietary records and questionnaires often do not adjust for the presence of additional ingredients in fish and seafood products, instead
calculating fish consumption as being equal to reported
fish intake [2,3,20-24].
The importance of accounting for the presence of additional ingredients in canned products when calculating
fish intake can be clearly seen in the findings of this
study. The results of the supermarket audit revealed some
canned fish categories to contain on average, as low as
55.8%, or 53 grams of fish, highlighting the substantial
contribution of added ingredients to the weight of the
product. Given the popularity of canned fish and seafood
products in Australia [7], these findings suggest that
many Australian consumers may be overestimating their
current fish consumption, and highlight the importance
of percentage labelling of food products. It is also clear
that not adjusting for percentage fish in canned products
in clinical trials could result in a large overestimation of
the amount of fish consumption, which could potential
lead to inaccurate conclusions being drawn about fish
intake patterns.
Given the standards governing the labelling of percentage ingredients in food products [10], it is expected
that products would provide accurate representations of
the percentage fish they contain, as was found in this
study. It should be noted, however, that all categories of
tuna other than flavoured varieties, were measured as
containing less tuna than reported on the label.
Conversely, flavoured tuna products were found on
average to contain more tuna than documented. This
variation may have been due to the contents of the flavoured tuna products, which often contained additions
such as pepper and sauces. While care was taken to remove as much of these ingredients as possible, it is inevitable that some could not be removed, and were
weighed with the fish. However, whilst potentially more
accurate methods of analysis, such as measurement of the
creatine content of the products [25], were considered,
FNS

762

Development and Validation of an Australian Database for Estimating the Seafood Content of Canned Products

these methods are inaccurate for use in fish products
(Tume [CSIRO], 2009, pers. comm. 11 November).
The selection of samples for validation of the database
may also be considered a limitation of this research, as
only tuna samples were selected. This choice was made
based on the large variety of tuna samples noted in the
audit, and was due to the known popularity of canned
tuna products in Australia [7]. Performing the validation
using tuna products also satisfied the criteria required to
provide a sample mean within 10% of the population
mean, which included all canned fish documented in the
audit [18]. An additional limitation of the validation
process is that the amount of tuna in each sample was
measured once, potentially limiting the reliability of
these analyses. However, the analyses were carried out
according to a repeatable and published methodology
[19], with a pilot study conducted prior to this analysis to
standardise the process.
Finally, the audit of available fish and seafood products was limited to supermarkets in the Illawarra area,
meaning the results of this study cannot be extrapolated
to different geographical regions. For this database to be
relevant to wider areas, future research may be required
to expand the auditing process to a broader geographical
area.

5. Conclusions
This study resulted in the development and validation of
the first known database to approximate the percentage
fish contained in canned fish and seafood products.
Given the known health benefits of fish consumption [1,
2,20,26] it is of great importance that efforts such as this
are made in order to accurately measure fish intake in
dietary trials. Future research should aim to expand on
these findings, to the development of a comprehensive
canned fish and seafood database which can be used in a
wide variety of future trials.
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