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Table 1 Summary of Suggestion for lodine Fortification in Fish Sauces and Related Products

from the Focus Group.

Issues

Suggestion

1. Attributes

2. lodine fortification -
process

3. Cost of production

4. Quality control

industry
5. Sustainability

industry

Color and taste should not be changed

lodine fortification process should be feasible and no
burden for workers

Not too much cost should be added to the products

Methods for measurement should be available for the food

- Regulations should be enforced in all levels of the food
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(storing at room temperature or under sunlight exposure)
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1.2 Receiving
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Finished fish sauce
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5. Draining
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6. Mixing
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lodine fortification
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Fish sauce extract <
—>| 11. Mixing |
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| Fish sauce extract grade C |—> 12. Mixing f

Y

Finished fish sauce

product grade C

Figure 1 Process Flowchart of Fish Sauce and Mixed Fish Sauce Fortified with lodine.
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Caramel |

A 4
1.3 Receiving

2.3 Storing

| _—

\

Sugar, MSG, acid

(citric acid or acetic acid)

Finished brine for cooking

Figure 2 Process Flowchart of Brine for Cooking Fortified with Todine.
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Table 2 lodine Retention in Fish Sauces and Related Products Fortified with lodine During

Storage for Three Months.

Types of fish Storage time Amounts of iodine (ppm)/loss (%)*
sauces (month) Potassium iodide (KI)* Potassium iodate
(KIO)*
Fish sauce 0 2.70 /18.18 340/0
1 2.70 / 18.18 333/0
2 2.72 /17.57 335/0
3 2.68 /18.72 331/0
Mixed fish sauce 0 3.06 / 7.27 323 /212
1 3.05/ 757 3.10 / 6.06
2 3.00 / 9.09 335/0
3 3.04 / 7.87 338/0
Brine for cooking 0 3.30 /0 345/0
206 1 340 /0 326/ 1.33
2 339/0 3.28 / 0.66
3 3.29/0.30 3217272

* %loss was calculated based on initial fortification of 3.3 ppm.
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Table 3 Sensory Evaluation of Fish Sauces and Related Products Fortified with lodine During

Storage for Three Months'.

Types of fish lodine
sauce fortificant Storage time (month)
0 1 2 3
Fish sauce Kl Unchange Unchange Unchange Unchange
KIO3 Unchange Unchange Unchange Unchange
Mixed fish sauce Kl Unchange Unchang Unchange Unchange
KIO3 Unchange Unchange unchange Unchange
Brine for cooking Kl Unchange Unchange unchange Unchange
KIO3 unchange unchange unchange unchange

Evaluation was based on color, precipitation, odor, and taste, comparing with unfortified

products at the same period of storage.
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Table 4 Means and 97.5" Percentiles of Food Intake Per Capita for Thais in Different Age Groups.

Food intake (gram/person/day)

Age Means 97.5" percentiles

(years Salt Fish  Light soy Seasoning Soy Seasoning Salt Fish Light soy  Seasoning Soy Seasoning

old)’ sauce sauce sauce sauce  powder/ sauce sauce sauce sauce powder/cube

cube

3-6 052 494 2.04 0.26 113 0.41 3.00 21.00 10.50 3.00 6.00 2.40
6-9 059 576 2.06 0.24 117 0.42 400 21.00 7.00 3.00 6.00 3.00
9-16 063 676 222 0.32 1.33 0.44 400 21.00 14.00 4.80 6.00 3.00
16-19 069 6.82 2.14 0.27 1.26 0.52 400 21.00 11.20 3.00 6.00 3.00
19-35 077 7.54 2.28 0.34 1.45 0.50 6.00 26.16 14.00 457 7.20 3.00
35-65 090 831 243 0.39 1.55 0.49 6.00 28.00 14.00 4.80 9.24 3.00

> 65 085  6.89 1.85 0.20 0.98 0.29 6.00 21.00 12.32 3.00 6.00 2.40

' The highest age in each group was less than the number indicated in upper levels such as

the 3 — 6 age group include persons aged less than 6 years old but not less than 3 years

old.

ﬂ Table 5 Means and 97.5" Percentiles of Food Intake Per Eater Only for Thais in Different Age

Groups.

Food intake (gram/person/day)

Age Means 97.5" percentiles
(years old)' Salt Fish Light soy Seasoning  Soy Seasoning  Salt Fish Light soy Seasoning  Soy Seasoning
sauce sauce sauce sauce powder/cube sauce sauce sauce sauce  powder/cube
3-6 141 7.01 5.63 5.01 4.70 2.21 4.00 21.00 14.00 13.05 12.00 6.00
6-9 158 7.98 597 5.20 5.06 242 4.00 21.00 14.00 12.00 12.00 6.00
9-16 168 9.01 6.57 5.71 5.49 2.56 4.00 21.00 14.00 18.00 12.00 6.00
16-19 175 917 6.63 5.81 5.49 2.77 6.00 21.00 14.00 12.00 12.00 9.00
19-35 186 9.96 6.98 6.00 5.79 2.77 6.00 28.00 14.00 12.00 12.00 6.00
35 -65 189 1041 7.07 6.05 5.87 2.79 6.00 28.00 21.00 18.00 12.00 6.00
> 65 178 957 6.62 5.60 5.42 2.49 6.00 21.00 14.0 12.00 12.00 6.00

The highest age in each group was less than the number indicated in upper levels such as
the 3 — 6 age group include persons aged less than 6 years old but not less than 3 years

old.
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Feasibility Study of lodine Fortification through Fish Sauce:

Mixed Fish Sauce and Brine for Cooking in Order to

Address lodine Deficiencies in Thailand

Sujit Saleppan* Visith Chavasit™* Sangsom Sinawat*** Napaphan Viriyausahakul Narong Saiwongse***

ABSTRACT

lodine deficiency is a public health
problem in most developing countries including
Thailand. Fortification is a measure that
is effective in all regions of the world.
Development of fish sauce products fortified
with iodine should be employed along with risk
assessment. The objective of this study was
to evaluate feasibility of having iodine directly
fortified into fish sauce products in terms of
program management. Technical and marketing
feasibilities were evaluated from focus group
meetings with representatives from the fish
sauce industry. The fortified fish sauce products
were tested at 0, 1, 2, and 3 months after
storage for sensory quality and residual iodine.
Results of the study revealed that stakeholders
agreed that iodine fortification of finished

products without changing color and taste was

J Public Health 2014; 44(2): 199-216

the most appropriate and economical strategy
since it did not require additional production
steps or machines. Law enforcement should
be implemented. Supplementation should
occur at the blending step. lodine retention
was at least 80% of the desired fortified level
at all storage times and the products’ sensory
attributes did not change. There was no risk of
excess iodine consumption in any population
groups except for < 9 year old children who
consumed fish sauce and/or related products
at a very high level, 97.5 percentile of projected
product intake. Therefore, iodine fortification
in fish sauce and related products would be
another useful measure together with regular
monitoring of iodine status of the population.
Keywords: iodine, fortification, fish sauce,

mixed fish sauce and brine for

cooking
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