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Abstract: The jodine content of twenty seven species of marine/fresh water fish and
crabs collected from different aveas of Sy Lanka on ditferent days was determined.
The iodine content was determined using the Sandell and Kolthoff veaction. Marine
crab flesh (Neptunus pelagicus, 62.3 + 2.8 ng/100g; Neptunus sanguinolentus,
95.8 £4.9 ug/100g) ave rich sources of ivdine, compared to lagoon erab (Seylla
serrata, 29.4 = 1.9 1g/100g). Most of the 1odine in crabs is concentrated in the
gills, thus identifying crabs as the sea food richest in iodine. The iodine content of
mavive fish was found to be significantly higher (three to five times) than that
ol fresh water fish except in the case of Histophorous gladius which had a very low
jodine level. Large marine pelagics had a significantly lower level of iodine than
small pelagics. All species under study lost iodine on boiling. The percentage
loss of iodine from crabs was about the same as from prawns. A comparison of
percentage iodine losses from marine/fresk water fish and crabs during boiling
indicates that the losses from lagoon crabs, large marine pelagics and fresh water
fish are significantly higher than from marine crabs, small marine pelagics and
mavine fish respectively.
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INTRODUCTION

Todine is an essential trace element in human nutrition. This element needs to be
ingested regularly consistent with the recommended daily allowance. A complex
mechanism has evolved to acquire iodine from food and water and to incorporate it
into tyrosine of thyroglobulin and eventually to synthesize thyroid hormones.

Sea water fish and other marine foods are frequently regarded as a major
natural source of dietary iodine, but little is known about their fresh water
counterparts. In spite of the importance of iodine to human health, there are no
publications on the iodine content of sea foods consumed in Sri Lanka apart from
studies of this group 12

Recently, we reported! a study on iodine in marine prawns and its fate on
boiling. However, more information on iodine in sea foods will undoubtedly be of
value to the food industry, medical services (doctors/dieticians) academia and the

general public.

* Corresponding author . ‘ '
Preliminary work on marine crabs (Neptunus pelagicus) was presented at the annual sessions of the Sri

Lanka Association for the Advancement of Science 1996.
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The objective of this study was to determine the iodine content of commonly
consumed marine/fresh water fish and crabs in the hope of filling a gap in the
knowledge of the dietary value of these species.

Twenty seven species including marine fish, fresh water fish and crabs were
studied.

METHODS AND MATERIALS

Sampling of crabs for analysis: All crab species mentioned (Table 1) were collected
from vendors early in the morning on Negombo beach. Samples of each species,
collected on three different days during the period April to June 1996, were analyzed.
Neptunus sanguinolentus, however, was less abundant and analysis has been
limited to two days with a smaller number of samples. All specimans used in the
analyses were approximately of the same size (Carapace length : Neptunus pelagicus,
11.0 £ 0.7cm; Neptunus sanguinolentus, 8.5+ 0.9cm and Scylla serrata, 9.5+ 0.7cm).

Sampling of fish for analysis: Marine fish samples (Table 2) were collected over a
period of one year (October 1994 - November 1995) on three different days from
Nugegoda fish market. Samples of flesh of the small pelagics were taken from the
centre whereas with large pelagics, they were taken from the dorsal part of the
trunk. Four marine species (Thunnus albacares, Katsuwonus pelamis, Amblygaster
sirm and Sardinella melanura) were also sampled from the Kandy fish market.
This was done to ascertain whether significant losses of iodide had taken place in
fish that were less fresh than what was available at Nugegoda.

Fresh water fish were collected on two different days from markets of Digana,
Hanwella, Kurunegala or Horana during the months of December 1996 to January,
1997.

Ashing of samples, determination of iodide (using the Sandell and Kolthoff
reaction) and statistical analysis of results were similar to those described by us
earlier.’

RESULTS

Table 1 gives the iodine levels of three species of crabs collected on different days
from Negombo. The mean iodine level of raw thoracic muscles varied from 29
to 96 nug/100g wet weight and was highest for Neptunus sanguinolentus. The
presence of extremely high levels of iodine in gills has been observed in marine
crabs. 1t is also evident from Table 1 that 35 - 55% of iodine in raw flesh is lost on
boiling. The percentage iodide loss in marine crabs (33.5% 3.7) is significantly
less than in lagoon crabs (49.9 + 4.7). Crab shells are also found to contain
considerable quantities of iodine similar to prawn shells.



Table 1 : Iodine content of raw and boiled crabs including moisture content
{ values are mean * s.d. in pug/100g wet weight)

H(Z’DJD p‘[,ll) q’»l% uz a'u_zpo]

Species Raw Boiled Todide lost Raw gills Boiled gitls  Iodide lost Shells Moisture
thoracic thoracic to water to water content (7%)?
muscles muscles in thoracic

muscles

1. Neptunus pelagicus 62.3+2.8(30) 47.8+2.6(10) 9.0+1.4(10) 1474+208(24) 1177+127(9) 170+55(28) 208+26(9)

(marine) 45,4+3.0(10) 10.1+2.2(10) 1133+90(9) 175+20(8) 78.3+0.6(3)

E: Blue swimming crab 40.44£2.2(10) 12.042.3(10) 1304+76(7) 203+13(9)

2. Neptunus sanguinolentus 95.8+4.9(12) 52.6+£2.2(13) 36.712.0(6) 654138(6) 381+25(6) 98+5(5) 111+(6(12)  77.240.4(3)

(marine) 31.742.2(6) 573+35(7) 312+41(6) 112+8(6)

E: Blood spotted crab

3. Scylla Serrata 20.4+1.9(30) 14.4+1.4(11) 8.6+1.4(10) 323+34(27) 158+16(30)  60x11(10)

(brackish water) 16.542.3(10) 5.4+1.3(10) 72+6(9) 77+11(28) 79.4+0.5(3)

E: Mud crab 13.141.9(9) 6.7+2.1(10) 66+6(8)

Total number of crab samples analyzed are given in parenthesis. A single average value for a particular analysis of a given species indicates that the
means of samples collected on three different days (two in the case of species 2) are not significant (p>0.05); when the means of samples collected on
three different days are significant (p<0.05) they are expressed separately.

a. Average of three determinations collected on different days.

E : English, s.d. - standard deviation

96I



Table 2: lodine of raw and boiled marine fish including moisture content

( values are mean *s.d. in 1g/100g wet weight)

Species Raw flesh Boiled flesh Iodide lost to water Moisture content (%)
1. Thunnus albacares N 20.4+£2.7(30) 6.8+1.0(10) 3.7+0.6(10)
(E: Yellow fin tuna, 5.0+1.8(10) 4.111.3(10)
S: Kelawalla) 7.0+£1.4(10) 5.5+1.5(10) 73.540.7(3)
K 13.8+2.8(30) 3.940.9(10) 2.5+0.6(10)
5.8+£1.7(9) 3.0+0.7(9)
4.4+1.4(10) 3.0£0.8(10)
2. Katsuwonus pelamis N 23.8+2.1(29) 12.042.7(10) 5.9+2.3(10)
(B: Skip Jack, S: Balaya) 13.3+£1.8(12) 7.7£1.1(11) 71.5+0.8(3)
10.242.7(12) 4.5+1.6(10)
K 20.5+3.1(32) 5.0+1.5(11) 3.6+£1.7(10)
8.0+1.2(11) 6.1+1.8(11)
7.2+1.8(10) 8.0+2.0(11)
3. Histiophorus gladius N 5.01+1.4(31) 2.5+0.7(10)
(E: Sail fish, 3.3+1.4(10) b 68.2+0.9(3)
S: Thalapath) 4.4+1.1(10)
4.  Carcharhinus sp N 14.4+2 8(31) 6.8+1.6(31) 5.0+£1.7(10)

(E: Shark, S: Morera)

2.0+0.6(10)
3.0£0.9(10)

71.2£0.9(3)

961

Total number of fish samples analyzed are given in parenthesis. Asingle average value for a particular analysis of a given species indicates that the
means of samples collected on three different days are not significant (p>0.05); svhen the means of samples collected on three different days are
significant (p<0.05) they are expressed separately

a. Average of three determinations collected on three different days.
E : English, S : Sinhala, N - Nugegoda, K- Kandy

Contd.
b. could not be detected.
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Table 2 continued

Species

Raw flesh

Boiled flesh

Todide lost to water

Moy

5. Scomperomorus commersont
(E: Spanish mackeral,
S: Thora)

6. Amblygaster sirm
(E: Herring, S: Hurulla)

7. Sardinella melanura
(E: Sardine, S: Salaya)

8. Rastrelliger kanugurta
(E: Indian mackeral,
S: Kumabalawa)

N

61.9+2.9(26)

26.3+2.6(32)

20.142.7(12)
23.1+2.3(12)
18.1+2.2(12)

24.4+3.2(33)

21.0£3.0(31)

33.9+2.6(34)

16.1+2.8(27)

12.5+1.8(10)
8.0+2.4(11)
4.841.5(12)

11.0+2.4(10)
13.8+2.6(13)
8.9+1.5(11)

15.5+2.9(10)
11.0+2.3(12)
13.1+2.4(11)

- 12.542.3(12)

8.7+1.8(12)
11.241.8(12)

23.4+3.3(10)
16.7+3.8(10)
20.9+1.8(12)

8.2£3.1(206)

7.0£1.8(10)
8.0£2.4(10)
4.8+1.5(11)

512(31)

5.6+1.7(10)
7.8+2.5(12)
7.8+1.9(11)

7.0£2.0(33)

4.4+1 6(32)

sture content (%)

73.3£0.7(3)

72.640.5(3)

77.2+0.8(3)

76+1(3)

Total number of fish samples analyzed are given in parenthesis. _A single a
means of samples collected on three different days are not significant (p>

significant (p<0.05) they are expressed separately

a. Average of three determinations collected on three different days.

E : English, S : Sinhala, N - Nugegoda, K - Kandy

b. could not be detected.

verage value for a particular analysis of a given spec
0.05); when the means of samples collected on thr

les indicates that the
®e different days are

Contd.
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Table 2 and 3 give the iodine contents of raw flesh (fillet) in marine fish and
fresh water fish respectively. The iodine ranges from a low of 5 pg/100g in
Histiophorus gladius to a high of 63 ng/100g in Selar mate for marine fish. In the
case of fresh water fish the levels were lower and significantly different from
marine fish and fell in the range 4.0 - 12.6 nug/100g wet weight. The relative
percentage loss of iodine in marine large pelagics (55.7 £ 16.3) is significantly
higher than that from small pelagics (42.5 + 12.5). The loss of iodine from fresh
water fish (57.2 + 6.3) was significantly higher than from marine fish (43.1 + 13.5).

DISCUSSION

The data in column 1 of Table 1 reveal that marine crabs are significantly higher in
iodine than lagoon crabs. Furthermore, marine crab flesh is richer in jodine than
prawn flesh (17 - 20 ug/100g).} The presence of extremely high levels of iodine in
gills could identity crabs as the sea food richest in iodine hitherto known. Although
oills are a rich source of iodine, it is not nutritionally important, as gills are not
consumed. The fate of indine during boiling has also been determined. The relative
loss is in the same range as that observed for prawns. Unlike in prawns, crabs are
usually cooked with shell intact. The fact that crab shells contain high levels of
iodine, suggests that migration of iodine from shell to the flesh could occur during
boiling, although more slowly, as observed for prawns. Under such situation, boiled
thoracic muscles may show elevated iodide levels to those reported in column 2 of
Table 1.

The low iodine level in Scylla serrata may be attributed to the low salinity of
the brackish water in the Negombo lagoon. The low salinity may be due to the high
rain fall experienced during the period April to June 1996. An examination of
seasonal variation of salinity in the Negombo lagoon during the period 1985 - 1987
and monthly rainfall pattern observed in the catchment area of Negombo during
this period” strongly supports the origin of the low iodine level in Scylla serrata.

In general, iodine content in fillet of sea water fish is three to five times high
than of fresh water fish. It has been shown that fish absorb iodine both from the
water and the food they eat.* High iodine concentration in marine fish species may
be the result of higher iodine concentration not only in salt water than in fresh
water but also in the food supply of the marine fish. Small pelagics showed high
level of indine (23 - 63 ng/100g) than large pelagics (5 - 23 ng/100g). 1t should be
noted, however, that the spanish mackeral categorized under large pelagics does
not, fall in the latter range. Large pelagics in the study were the yellow fin tuna,
skip jack, spanish mackeral, sail fish and shark.

Although levels of iodine in marine fish reported, compared well with those
reported values for marine fish in other countries, a recent study of iodine content,
in fillet of different species of fish from Norway® and India® reported values
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ranging from 50 to 560 ug/100g and 144 to 328 j1g/100g respectively. This may be
due to the fact that iodine composition in marine fish is an uncontrollable variable
due to geographical location of catch, season of the year, sex and feeding habits of
the species. Animportant observation in this study is that the mean iodine levels of
marine fish fillet of a particular species collected on three different days are largely
not significant (p>0.05). Crabs and fresh water fish also show similar patterns.

. Working on the presumption that average daily per capita fish consumption
is 40g per day’, this study reveuls that a single fish meal does not provide the daily
requirement (150 pg) and has to be supplemented by other iodine rich sources.

It is evident from Table 2 that iodine in fish collected from Kandy were low
and significantly different to those from Nugegoda. The fact that we have observed
more deterioration in fish collected from Kandy leads to the conclusion that storage
plays an important role in preserving the nutritional qualities (iodine in this case)
of fish.

Preliminary investigations in our laboratory show that iodine is concentrated
largely in the skin in the case of large marine pelagics. Further work is und erway
to establish in detail the distribution of jodide in fish.
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