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Executive Summary 
Vitamin and mineral deficiencies, in particular deficiencies of iron, iodine, vitamin A and folic acid, cause 
significant economic losses through excess morbidity and mortality of women and children, reduced cognitive 
development in children, reduced work productivity of adults, and increased disabilities. Food fortification is 
recognized as a highly cost-effective way to improve the micronutrient intake of populations. Many countries 
in South-East Asia and the Western Pacific regions are implementing mandatory salt fortification with iodine. 
Mandatory flour fortification is also being implemented or is being considered in some of these countries. A 
key component of successful food fortification programmes is the regulatory monitoring of collaboration 
between the private and public sectors to produce quality fortified food. 
Available information on regulatory monitoring systems for iodized salt and fortified wheat flour in countries 
in the South-East Asia and the Western Pacific regions indicate problems and weaknesses. These include the 
lack of clarity on roles and responsibilities between different government agencies in external monitoring, a 
lack of resources for regulatory monitoring, poorly established or badly designed protocols and systems for 
regulatory monitoring, and insufficient qualified laboratory resources and expertise to test product samples. 
As these problems are undermining existing and possible future salt iodization and wheat flour fortification 
programmes, World Health Organization (WHO), the United Nations Children's Fund (UNICEF), the Flour 
Fortification lnitiative (FFI), Global Alliance for Improved Nutrition (GAIN), Micronutrient lnitiative (MI) and the 
World Bank collaborated on a meeting to discuss regulatory monitoring of salt and flour fortification 
programmes in selected countries in the two regions. The meeting took place on 27 to 29 September 2011 in 
Manila, Philippines. Representatives from salt and wheat flour industries, as well as representatives from 
ministries of health, food and drugs, industry, trade and customs, and academia from Bangladesh, China, 
Indonesia, Malaysia, Mongolia, Nepal, Philippines, Sri Lanka and Viet Nam and the organising agencies met to 
share guidance and global experiences on regulatory monitoring of salt iodization and flour fortification. The 
aim of the meeting was for country teams to strengthen existing regulatory monitoring systems in order to 
increase the cost effectiveness and sustainability of salt and flour fortification programmes. 

Framework for monitoring & evaluation of food fortlfication 
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WHO and Food and Agriculture Organization of the United Nations (FAO)' Guidelines on food fortification with 
micronutrients (2006) provide a schematic representation of a model monitoring and evaluation system for 
fortification programmes. It distinguishes two main categories of monitoring, namely, regulatory monitoring 
and household/individual monitoring. Regulatory monitoring, the topic of the meeting, also frequently 
referred to as food control, encompasses all monitoring activities conducted at the production level (i.e. 
factories and packers), as well as monitoring at customs warehouses and at retail stores, by concerned 
regulatory authorities as well as by producers themselves, as part of quality control/assurance programmes. 
The primary aim of regulatory monitoring is to ensure that the fortified foods meet the nutrient, quality and 
safety standards set prior to programme implementation. Household and individual monitoring, not discussed 



at the meeting, pertains to coverage of the fortified food and impact assessments. Regulatory monitoring 
systems for fortified foods are based on national legislation, regulations and standards which establish 
requirements for foods, and the expected roles and responsibilities of various stakeholders. 

The objectives of any food legislation are protection of health, protection of consumers' rights and facilitation 
of trade in safe and healthy food. The development of food legislation should be based on risk analysis, 
including risk assessment, risk management and risk communication. Legislation should be developed, 
evaluated and revised in an open and transparent manner, involving public consultation and trading partners. 
The legal framework should be underpinned by a food law which is, ideally, brief but lays out general 
principles. This legislation should then be supported by technical regulations and standards that are based on 
the latest available scientific and/or accepted international norms. National governments should consider 
Codex standards when developing their own national standards to ensure they are based on the best available 
science and trade is facilitated internationally. 

Internal monitoring refers to the quality control and quality assurance (QCIQA) practices conducted by 
producers, importers and packers. Internal monitoring may be defined as "a system to control all parts of the 
milling/salt production process to ensure the consistent production of flour/salt that meets both regulatory 
and commercial requirements." As such, internal monitoring does not involve only one test or one check but 
is made up of a variety of components and mechanisms, including premix procurement and storage controls, 
feederldosifier installation, feeder calibration, feed rate calculations, process controls (such as check 
weighting of premix addition), recordkeeping and laboratory analysis or quantitative tests for vitamins and 
minerals in wheat flour and iodine in salt (as per regulations). 

External monitoring refers to the inspection and auditing activities carried out at production centres (factories 
and packers) and importation custom sites. Government authorities are responsible for external monitoring, 
which is implemented to assure that the production facility is able to produce a quality and safe product that 
meets national regulations. Thus, external monitoring must assess whether the production facility has 
adequate raw materials, equipment, systems and procedures in place. The objective of a monitoring visit is  to 
ensure that samples continually conform to national regulations, and not at just one point in time. A typical 
external monitoring system is comprised of the following: (i) milllfactory inspections, including review of 
records, (ii) sampling policies and procedures, (iii) laboratory analysis and (iv) enforcement procedures. 

Commercial monitoring, similar to external monitoring, is generally the responsibility of government and 
serves to verify that the fortified products comply with standards. However, commercial monitoring is 
conducted at the level of retail stores. Since fortification does not take place at the commercial level, 
problems in the fortification process can only be addressed at the food processor. Furthermore there are far 
fewer mills and salt factories than markets and retail outlets. Resources for monitoring, especially when 
limited, should thus focus on ensuring that all domestically-produced food meets national regulations before it 
leaves the production facility and all imported food meets national regulations before leaving the point of 
importation. This is more efficient and easier than trying to identify sub-standard foods in the market and 
tracing them back to the production/import source. Commercial monitoring, therefore, is most helpful when 
foods come from unknown and unmonitored sources, such as illegal imports or non-registered producers. 

Laboratory analysis plays an important role in regulatory monitoring, both internal and external. However the 
results of laboratory analysis are subject to variation and do not provide conclusive evidence of compliance or 
non-compliance. Over-reliance on laboratory results can therefore be very misleading and counter-productive 
in ensuring high-quality fortified food. Laboratory analysis results should instead be considered by food 
producers and inspectors in combination with additional critical information, including information obtained 
through the milllfactory inspection. 

In preparation for the meeting, reviews of the regulatory monitoring systems in Indonesia, the Philippines, 
Nepal and Viet Nam were undertaken. The reviews covered descriptions, strengths and weaknesses of existing 
regulatory monitoring systems. Results of the reviews suggest that existing legislation on food fortification do 
not cover roles and responsibilities of different regulating agencies and guidelines for collaboration among the 
agencies. Existing legislation also do not sufficiently detail the responsibilities of the industry. The country 
reviews also suggested that the focus of both regulators and the industry tends to end at product testing and 
does not continue to process control and internal quality assurance systems. Regulatory monitoring also only 



tends to cover registered or licensed facilities and importers and not all food available to consumers. In many 
countries, in addition to not recognizing and monitoring non-registered producers, legislation may also not 
require shutting down such facilities. The reviews also indicate that in several countries, commercial 
monitoring is given more or less equal emphasis as internal/external monitoring, which may be due to the 
mandates for food inspectors to monitor food where consumers access it, and to monitor food only from 
registered facilities. As mentioned previously, heavy focus on commercial monitoring has limited effectiveness 
and can be inefficient especially if it is based on poorly designed regulatory monitoring systems and the 
related legislative framework. It is therefore necessary in many countries to refocus regulatory monitoring 
systems on the production level and to monitor all food that can be accessed by consumers, not just foods 
from registered facilities or legal importers. 

At the meeting, participants in country teams came to similar conclusions on their own country's regulatory 
monitoring systems. For most countries, while flour mills tended to have good internal monitoring systems, 
there is a need to strengthen internal monitoring in many salt production/iodization facilities, which are 
generally much smaller and more numerous than flour mills. Several countries identified weaknesses in 
existing legislation and formulated action plans to include amendments to current standards and greater 
clarification on roles and responsibilities. Weakness in external monitoring for most countries included lack of 
manpower and routine systems, limited or no mechanisms to monitor facilities that are not registered, and 
over-reliance on and problems with laboratory analysis. Many also realized the need to delegate the 
responsibility for external monitoring to provincial or district authorities. This will provide for additional 
resources but requires oversight and coordination to ensure that external monitoring is undertaken 
comprehensively, appropriately and fairly throughout the country. 

In some countries, a large number of small salt producers or wheat mills exist. These small facilities often 
serve the most remote communities and most disadvantaged populations. Because of small size and low 
capacity, internal monitoring systems are often non-existent or very rudimentary. External monitoring would 
require significant resources to cover the many facilities. There is, therefore, a challenge to develop ways to 
support food fortification in these small but important facilities outside of routine government regulatory 
monitoring. 



Introduction 

Background 
Many countries in South-East Asia and the Western Pacific regions are implementing mandatory salt 
fortification with iodine. Programme reviews in these countries indicate that there are often problems with 
the regulatory monitoring system (China is an exception). In addition, while significant efforts have been made 
to strengthen programme components such as advocacy and communication, and supply and production of 
iodized salt and assessments of coverage and impact, relatively little attention has been paid to addressing 
weaknesses in regulatory monitoring. 

New global recommendations2 on wheat flour fortification were issued by WHO, in collaboration with several 
international partners, in December 2009. These recommendations have contributed to the momentum by 
countries to either update existing voluntary standards (China), adopt mandatory flour fortification (Malaysia, 
Nepal, Viet Nam, Mongolia) or strengthen existing mandatory programmes, including updating existing 
standards (Indonesia, Philippines). Several states in India have started fortification of wheat flour available for 
public distribution. This environment of review and change has therefore created an opportunity for countries 
to improve existing monitoring and evaluation of wheat flour fortification programmes. 

WHO and Food and Agriculture Organization of the United Nations (FAO)~  Guidelines on food fortification with 
micronutrient (2006) provides the schematic representation of a model monitoring and evaluation system for 
fortification programmes. 

Figure 1: Framework for monitoring and evaluation for food 
fortification 
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The schematic distinguishes two main categories of monitoring; regulatory monitoring and household/ 
individual monitoring. The former encompasses all monitoring activities conducted at the production level 
(i.e. factories and packers) and at customs warehouses and at retail stores by concerned regulatory authorities 
and producers themselves, as part of quality control/assurance programmes. The primary aim of regulatory 



monitoring is to ensure that the fortified foods meet the nutrient, quality and safety standards set prior to 
programme implementation. Regulatory monitoring systems for fortified foods are based on national 
legislation, regulations and standards which define the requirements for foods and expected roles and 
responsibilities of various stakeholders. 

Available information on regulatory monitoring systems for iodized salt and fortified wheat flour in many 
countries in the two regions indicate problems and weaknesses. In the case of salt, the problems are generally 
in all components of regulatory monitoring (i.e. internal, external and commercial) whereas for flour milling, 
the problems are related to external monitoring, i.e. inspecting and auditing activities at production centres 
and importation sites, and commercial monitoring, both of which are undertaken by government authorities. 

Common problems in internal monitoring in salt iodization facilities are generally poor quality 
production/fortification systems (especially in the smaller production facilities), lack of internal monitoring 
systems and over-reliance on semi-quantitative test kits. Internal monitoring in flour mills is generally better, 
since these facilities tend to be larger and well-managed, but some also suffer from inadequate internal 
monitoring systems. External and commercial monitoring for both salt iodization and flour fortification 
facilities tended to have the same weaknesses. These include insufficient government resources or personnel 
to undertake required or adequate number of monitoring visits, over-reliance on test results and insufficient 
consideration of internal quality assurance systems, inconsistent sanctions and punishment, long delays and 
discrepancies in laboratory test results, lack of follow up on the results of monitoring visits, and unequal 
monitoring of domestic and imported foods. Reasons for these problems include: 

poorly developed and unclear existing legislation, regulations and standards; 
lack of clarity on roles and responsibilities between different government agencies in external 
monitoring; 
lack of resources for regulatory monitoring; 
poorly established or designed protocols and systems for regulatory monitoring; and 
insufficient qualified laboratory resources and expertise to test product samples 

These problems are undermining existing salt iodization and wheat flour fortification programmes. In 
addition, countries that are considering mandatory wheat flour fortification have raised concerns about their 
capacity to effectively monitor implementation. 

An inter-agency, biregional meeting was proposed to discuss regulatory monitoring of salt iodization and 
wheat flour fortification programmes, particularly internal monitoring by salt and wheat flour producers and 
external and commercial monitoring by government a~thor i t ies.~ The rationale for covering internal, external 
and commercial monitoring in the same meeting is described below. 

While internal quality assurance is primarily the responsibility of the food industry, the main purpose 
of external monitoring is to ensure that internal quality assurance systems are established, 
implemented adequate and effective. 
Meanwhile, when the government's system for regulatory and commercial monitoring is perceived to 
be fair and transparent, the food industry is more likely to comply with national regulations and 
produce quality products. 
There is therefore an advantage in bringing industry representatives and regulatory authorities 
together to discuss improvements to both industry internal quality assurance systems and 
government regulatory and commercial monitoring systems. By sharing information and improving 
awareness on roles, responsibilities and criteria for assessment, this meeting may help improve the 
quality, feasibility and sustainability of regulatory monitoring systems. 
Since the meeting would only be able to include two to three representatives from each industry per 
country, it would be necessary for country participants and industry associations to develop follow up 
activities at national level to share conclusions and agreements with other members of the salt and 
flour milling industries, especially in relation to strategies for improving internal monitoring. 

The meeting did not cover household/individual monitoring and evaluation (including impact assessment) as the relevant 
stakeholders for these activities are not the same as those involved in regulatory monitoring. 



Objective of the m :ing 
The overall objective ot the meeting was to provide guidance and share global experiences on regulatory 
monitoring of salt iodization and flour fortification programmes between countries and national stakeholders. 
This would enable producers and regulatory authorities to strengthen existing regulatory monitoring systems 
in order to increase the cost-effectiveness and sustainability of salt and flour fortification programmes. 

F--- - -. .ted output 
. Salt and wheat flour producers increase their capacity and commitment to implement adequate 

quality control and quality assurance systems to consistently produce safe and high-quality products. 
2. Regulatory authorities increase their capacity and commitment to monitor fortified food production 

in an effective, efficient and sustainable way. For most countries, this includes a greater emphasis on 
monitoring the quality and safety of premixlfortificant, production/fortification and internal quality 
assurance systems and the fortified food at the production level as opposed to the retail level. 

3. Improved dialogue between salt and flour producers and government authorities and an improved 
understanding of requirements, roles and responsibilities. 

4. Documentation of existing national regulatory monitoring systems and practices, and proposals for 
improvement from selected countries. 

Meeting format 
The format of the meeting followed the schematic for regulatory monitoring and was divided into three 
sessions: (i) food fortification legislation, regulations and standards, (ii) internal monitoring, and (ii) external 
and commercial monitoring. Each session featured presentations by technical experts and by country 
representatives on the particular component of the national regulatory monitoring system. There was also 
group work designed to enable sharing of experiences with different countries and stakeholders on the session 
topic. A special session was organized on regulatory monitoring in small-scale fortification. 

In preparation for the meeting, reviews of the regulatory monitoring system in four countries (Indonesia, the 
Philippines, Nepal and Viet Nam) were undertaken by four different consultants. The reviews described and 
explained the existing regulatory monitoring system and discussed strengths and weaknesses.'These reviews 
were summarized and shared with all meeting participants as case studies. The full reports were available only 
to the four countries, to be used as a resource document for their own discussions. Country presentations 
during the three sessions were based on these reviews. 

Field visits were also organized. One group visited a large flour milling company in Manila, Philippines, and the 
second group visited the Food and Drug Administration (FDA) to obtain additional information on how the 
Philippines conducts external monitoring and to visit the FDA laboratories. A salt producer in the Philippines 
also presented on how internal monitoring is conducted in the Philippines by large and small salt producers. 

On the third and final day of the meeting, country teams consisting of representatives from government and 
the salt and flour milling industries6 identified strengths and weaknesses in their own regulatory monitoring 
systems in three categories: (i) food fortification legislation, regulations and standards, (ii) internal monitoring, 
and (iii) external and commercial monitoring. Action plans were developed to address the weaknesses. Each 
country team presented their analysis and action plan on the third day. An evaluation of the meeting revealed 
that 71% of participants felt the country presentations on the last day were the best part of the meeting, 
participants were generally pleased with the quality of their next steps, and were positive that these steps 
would be implemented and would improve regulatory monitoring.' 

' The Nepal review has since been published by the World Bank; "Review of regulatory monitoring system for fortified food 
, .. A in Nepal, World Bank 2012" and is available a ' " 

atow-mnbrIn~+w~-fo~ed-~d~ 
Unfortunately representatives of flour and sa11 maustries were not able to attend from all countries and overall industry 

representation was lower than expected and hoped for due to poor communication during the invitation process. 
Meeting Evaluation - Results - report prepared by meeting organizers. 



Proceedings 

The cost effectiveness of food fortification 
Vitamin and mineral deficiencies, in particular deficiencies of iron, iodine, vitamin A and folic acid, cause 
significant economic losses through excess morbidity and mortality of women and children, reduced cognitive 
development in children and work productivity of adults, and increased disabilities. In total, the World Bank 
estimates that micronutrient deficiencies result in the loss of 2-3% of gross domestic product (GDP). Food 
fortification is one strategy to reduce vitamin and mineral deficiencies, ideally implemented as part of a 
comprehensive approach which includes dietary diversification and supplementation in high-risk groups. Food 
fortification is the preferred approach for some nutrients, for example iodine for the general population and 
folic acid for women during early pregnancy. An important advantage of food fortification is that it does not 
require significant behaviour change in the consumer. A recent study8 has demonstrated that even in 
developed countries, such as the United States of America, food fortification is an important source of iron, 
vitamin D and folate. 

Figure 2: Proportim of minerals and vitamins from three sources 
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Food fortification is a very low-cost intervention. Horton et al.' quote the following figures for reaching 80% of 
the population with iodine and 70% with iron: 

Iodine: US$O.O5/person/year 
Iron: US$ 0.10-0.12/person/year (depending on iron compound) 
Folic acid: US$ O.Ol/person/year 

The cost of fortification, as a proportion of the cost of production of the food vehicle, is low and can be passed 
on to the consumer, market forces permitting. However, mass fortification invariably involves high-volume, 
low-profit food vehicles and a high absolute cost of premix; combined with weak enforcement and/or 
penalties there will likely be non-compliance by food producers on economic grounds. A possible model for 
mandatory fortification (below) indicates how the consumer gradually carries the cost of fortification. 

Fulgoni et al. Food, Fortificants, and Supplements: Where Do Americans Get Their Nutrients? Journal of Nutrition. 
141~1847-1854,2011 
Horton et al. Copenhagen Consensus Working Paper, 2008 



Figure 3: Financing Model for Mandatory Food Fortification 
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The benefit-cost of fortification1' is high compared to that of other nutrition interventions as shown below. 
This i s  because it is a relatively low cost intervention and because it is quite effective: 

The Copenhagen Consensus 2008,~~which brought together economic experts to identify the best solutions 
for the world's ten biggest challenges, identified micronutrient fortification as the third most important 
intervention, as indicated below. More detail is available on the Copenhagen Consensus Center website. 

10 Horton et al. Scaling Uo Nutrition: What Will it Cost. World Bank 2010 



1. Micronutrient supplements (vitamin A and zinc) 

2. The k h a  devdopmeht agenda [trade) 
3. Micronwent fortification (iron and salt iodization) 

5. Agricultural R&D on micronutrients [malnutrition) 

7. Lowering the price of schooling [education] 
a, Increase and improw girls' schooling [women? 

Fortification is not only a good investment but i t  is also highly feasible. Sixty-eight countries currently require 
flour to be fortified with at least iron or folic acid12 and 125 countries are now implementing and reporting on 
salt iodization programmes. Globally, some 71% of households in all developing countries (74% in Asia) now 
consume adequately iodized salt.13 

While progress on food fortification has been impressive, results are preliminary and sustained success and 
optimal impact requires well-functioning regulatory systems. Additionally, feasibility (and cost) is highly 
dependent on the complexity of the food processing sector i.e. the number and size of processing units. For 
most countries, the coverage gap is due to the abundance of smaller-size processors, often in the informal 
economy. Developing regulatory monitoring systems that can support and enable quality fortification in small- 
scale enterprises will be necessary for achieving universal and sustainable mandatory food fortification. 

12 Flour Fortification Initiative, May 2012 http://www.sph.emorv.edu/wheatflour/ 
13 UNICEF. State of the World's Children 2012. February 2012 
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Overview of regulatory monitoring systems 
Regulatory monitoring systems, previously known as food control systems, are a critical component in the 
success of any food fortification programme. The purpose of regulatory monitoring systems is to ensure that 
fortified foods meet nutrient quality and safety standards from the time food is produced in the factory until i t 
reaches the retail store. The FA0 publication Strengthening National Food ControlSystems (2006)14 identifies 
five components of food control systems and discusses the responsibilities and objectives of food control. The 
below is an extract from this publication. 

Box 2: Food control encompasses a number of activities to provide consumer protection and ensure that 
all foods provided for human consumption are safe, wholesome, conform to safety and quality 
requirements, and are honestly and accurately labelled as prescribed by law. Most countries have some 
sort of food control system in place and generally they include the following five components 

1. Food Control Management 
2. Food Legislation 
3. Food Inspection 
4. Food Control Laboratories 
5. Information, Education and Communication 

The capacity of a national food control system relates to i t s  ability to perform appropriate functions 
effectively, efficiently and sustainably in order to provide safe and quality food for domestic consumption 
and export. Achieving food safety is a shared responsibility and different types of stakeholders - including 
government, the food industry, consumers and their rganizations, academic and scientific institutions etc - 
contribute to this capacity. In particular: 
1. Government agencies (at central and lower levels) are responsible for establishing and managing an 

enabling institutional, policy and regulatory framework for food safety, and carrying out food control 
activities that protect consumers from risks arising from unsafe food and fraudulent practices. 

2. Food producers, processors, handlers, manufacturers, traders, retailers and caterers (the food 
industry) have the primary responsibility for delivering safe food to consumers. This includes 
responsibility for developing and managing systems that endure the food supplied and/or served is 
safe and complies with official food safety requirements 

3. Consumers and their organizations are responsible for ensuring that food is handled, stored and 
prepared in accordance with good hygienic practices and for requesting appropriate standards of food 
safety. 

While these stakeholders each have distinct responsibilities and accountabilities, the multi-dimensional 
nature of food safety and quality means that their roles are highly inter-connected and interdependent. 
Active collaboration among stakeholders involved in the food chain from farm to table is therefore 
essential to  ensure the effectiveness and sustainability of the results achieved. 
Ref: FAO. Strengthening national food control systems. A quick guide to assess capacity building needs. Introduction. FAO, Rome 2007 
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Food control management 

Box 3: Food control management is the continuous process of planning, organizing, monitoring, 
coordinating and communicating, in an integrated way, a broad range of risk-based decisions and 
actions to ensure the safety and quality of domestically produced, imported and exported food for 
national consumers and export markets as appropriate. Food control management covers the 
various policy and operational responsibilities of competent government authorities responsible for 
food control. These include the development and implementation of food control policies, strategies 
and plans that reflect the government's commitment to food safety and quality and provide a sound 
framework for food control activities. 

Food control management should be based on risk analysis and an integrated farm-to table 
approach. Definitions and working principles for risk analysis have been developed for use by the 
Codex Alimentarius Commission. These principles highlight the need for a structured approach for 
risk analysis comprised of three separate but closely linked and integral components: i) risk 
assessment; ii) risk management; and iii) risk communication. In particular, risk management 
provides a process (distinct from risk assessment) for weighing policy alternatives in consultation 
with all the interested parties, considering risk assessment and other factors relevant for the health 
protection of consumers and for the promotion of fair trade practices, and, if needed, selecting 
appropriate prevention and control options. 

Ref: FAO. Strengthening national food control systems. Guidelines to assess capacity building needs. Part2 Module 1: 
Assessing capacity building needs in food control management FAO, Rome 2006. (2nd link in footnote 14) 

There are three common approaches to food control management: 

1. Multiple agency: responsibilities for food control are shared between various government ministries 
(eg. health, agriculture, commerce, trade, industry etc.) or across government agencies at different 
levels (central, regional, local). 

2. Single agency: all responsibility for protecting public health and food safety falls on a single food 
control agency with clearly defined terms of reference. 

3. Integrated agency: policy, risk assessment and management, standards and regulations 
development, and coordinating functions are assumed by a food control agency at the national level, 
while responsibilities for food inspection and enforcement, education and training etc. remain with 
existing agencies at the national, regional and local levels. 

Food legislation 
Food legislation normally involves a multilevel legal framework: 

Food legislation (or food law) is the complete body of legal texts (laws, regulations and standards) 
that establish the broad principles for food control. 
Food regulations are subsidiary legal instruments (usually issued by a minister rather than parliament) 
which prescribe mandatory requirements that apply to various aspects of food production, handling, 
marketing and trade, and provide supplementary details that are left open in the main parliamentary- 
level legislation. 

I Food standards are nationally or internationally-accepted procedures and guidelines (voluntary or 
mandatory) that apply to various aspects of food production, handling, marketing and trade to 
enhance and/or guarantee safety and quality of food. 

A good example of a multilevel legal framework is present in Canada where the over-arching legislation i s  the 
Food and Drugs Act (R.S.C., 1985, c. F-27 latest 2011)'~ which is defined in 37 pages and available in two 
languages (English and French). The food component is discussed in four paragraphs. The Food and Drugs Act 



is straightforward but undergoes continuous review.16 Any 
changes require an Act of Parliament. Under the Food and 
Drug Act are multiple Food and Drug ~e~u la t i ons~~wh ich  
provide details on food regulations and standards. These 
Regulations are also under constant review but may be 
changed by an Order of Council. The Food Regulations are 
defined over 1274 pages.18 

In many countries, food legislation tends to be a "work in 
progress". As gaps in the legislation are encountered, new 
requirements are created and new language is added to the 
legal framework. Over time, the legal framework becomes 
unduly complex. It would be simpler to completely rewrite 
food legislation but would require high-level government 
participation and would be time-consuming. Another option is 
to review existing legislation and ensure new 
language/amendments are compatible with one another. This 
should only serve as a temporary measure, as the basis for 
food law will remain convoluted. 

Box 4: Food inspection, based on 
risk analysis, is a vital component 
of a modern food control system. 
Food inspection protects 
consumers by ensuring that 
domestically-produced or 
imported food is handled, stored, 
manufactured, processed, 
transported, prepared, served and 
sold in accordance with the 
requirements of national laws and 
regulations. In addition, inspection 
and verification of food exports 
promotes confidence in the safety 
and quality of exports, which is 
essential for international trade. 

Food inspection 
This is the examination of food or systems for control of food, 
raw materials, processing and distribution, including in- 
process and finished product testing, in order to verify that 
food products conform to requirements.lg 
Food inspection is not simply restricted to testing; an 
assessment of the whole system is necessary. In the case of food fortification, reliance on finished product 
testing alone is problematic. 

Ref: FAO. Strengthening national food 
control systems. Guidelines to assess 
capacity building needs. Module 1: 
Assessing capacity building needs in food 
inspection. FAO, Rome 2006. 

An optimal model for food inspection involves (i) verification of raw materials, (ii) monitoring of critical steps 
of the process and, (iii) correct implementation to ensure a proper finished product. Translating this to food 
fortification, this would involve (i) checking that the premix has the correct composition, (ii) verifying that the 
process is "fit for purpose" (i.e. the fortificants will remain stable under the conditions in which they will be 
used), (iii) confirming that premix/fortificants are being added and mixed correctly and (iv) ensuring that 
premix consumption records reflect correct addition rates against production output from the processor. 
Compliance can be quickly established as this food inspection system is low-cost and low technology, and 
provides results in which the inspector can have a high-level of confidence. 

Food control laboratories 
Laboratories are essential for the analysis of food samples; to assess physical and chemical characteristics, 
inspect for microbiological contamination, verify the safety and quality of food (whether produced 
domestically, imported and/or exported), and report necessary results or actions to protect consumers. 
However, laboratory analysis of finished food products may be questionable, and relying solely on laboratory 
data may be insufficient. It is recommended that food testing be performed in accredited laboratories, with 
quality assurance systems conforming to IS0 17025:2005. 

Information, education and communication 
Information, education and communication (IEC) is the process of developing, packaging and disseminating 
appropriate messages to specific audiences to increase their knowledge, skills and motivation to make 
decisions that enhance food safety and quality. Importantly, IEC provides a means for food control systems to 
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engage in dialogue along the production process about food safety and quality issues. IEC is critical but 
frequently overlooked or not considered as part of the mandate of food control systems. 

IEC messages may do the following: 
increase awareness and knowledge 
among participants in the food industry 
including producers, retailers, and 
consumers; 
promote adoption of good 
manufacturing practices (GMP) and 
food safety systems (e.g. HACCP); and 

Box 5: CODEX defines food fortification as: 
"The addition of one or more essential nutrients to a 
food, whether or not i t  is normally contained in the food, 
for the purpose of preventing or correcting a 
demonstrated deficiency of one or more nutrients in the 
population or specific population groups". 

enable the collection of information to 
support decision-making processes, planning and implementation of official food control 
management activities. 

IEC is also critical within food production process to ensure that food control inspectors are fully aware of the 
following: 

Sampling plan, sample size, storage and transportation requirements so that inspectors and the 
laboratories can plan accordingly. 
Analysis time, sample tracking and interpretation of results against legislation so that inspectors are 
aware of the time constraints of laboratory analysis, are guided on interpreting the analytical results, 
and take into account sources of error before making decisions on whether samples are compliant. 
Possible reasons for non-compliance so they can advise industry on how to avoid future problems. 
Media responses to be delivered by authorised knowledgeable spokespersons to ensure accurate 
information is disseminated to the public. 
Frequently asked questions (FAQs) for consumers, some at varying levels of complexity depending on 
audience groups, again to ensure dissemination of consistent and accurate information. 

In Canada, the United Kingdom of Great Britain and Northern Ireland, Australia and New Zealand, information 
on issues related to food fortification, legislation and monitoring are publicly available on the Internet, 
demonstrating that IEC is the responsibility of many participants in the food industry. In some countries, 
inspection services are directly responsible for IEC, as they often identify the problems and have the ability to 
determine solutions to be implemented through IEC. 

Introduction to food fortification legislation and standards 
The objectives of all food legislation are (i) protection of health, (ii) protection of consumers' rights and (iii) 
facilitation of trade of safe and healthy food. The development of food legislation should be based on risk 
analysis principles. Thus, food legislation should be based either on codex2' standards, codes and guidelines 
based on thorough risk assessment or on alternative independent, objective and scientific risk assessments. In 
addition, legislation should be developed, evaluated and revised in an open and transparent manner, and 
involve consultation with the public and trading partners. 

Food control or regulatory monitoring systems have similar objectives. They should be based on risk analysis 
and developed, reviewed and updated in a transparent, consultative and flexible manner. 

As briefly described above, the legal framework for food law consists of multiple levels of legislation, 
regulations, standards and guidance. Food law can be considered the trunk of a tree, while regulations and 
standards are the branches, and guidance documents and codes of practice are the leaves. 

In terms of fortification, the term "standard" is often misused, and as fortified foods often move across 
international borders it is useful to review the World Trade Organization (WTO) definitionsZ1 of fortified foods. 

20 The CodexAlimentarius, or the Food Code, is a collection of internationally recognized standards, codes of practice, 
guidelines and other recommendations relating to foods, food production and food safety. 
21 World Trade Organization, "The WTO Agreement on Technical Barriers to Trade", 



i. A "Standard" is a document approved by a recognized body that provides, for common and repeated 
use, rules, guidelines or characteristics for products or related processes and production methods, with 
which compliance is not mandatory. I t  may also include or deal exclusively with terminology, symbols, 
packaging, marking or labelling requirements as they apply to a product, process or production 
method. 

ii. A "Technical regulation" is a document which lays down product characteristics or their related 
processes and production methods, including the applicable administrative provisions, with which 
compliance is mandatory. It may also include or deal exclusively with terminology, symbols, 
packaging, marking or labelling requirements as they apply to a product, process or production 
method. 

Thus, based on WTO terminology, both technical regulations and standards are technical product 
requirements. The main difference is that compliance with technical regulations is mandatory, whereas 
compliance with technical standards is voluntary. A law that 
stipulates that a nominated food must contain a minimum 
amount of a micronutrient (as is the case with mandatory Box 6: WTO example: Country A 
fortification) is an example of a technical regulation. However, establishes a regulation that all 
countries do not always follow these definitions and use the wheat flour must be fortified with 
terms "standard" and "regulation" differently depending on their electrolytic iron. However this will 
legislative structure. In some cases, countries will call the exclude imports of flour fortified 
requirements "standards" and enforce as mandatory through with ferrous fumarate. As this 
regulations, despite the WTO definition. In relation to food measure does not confirm to 
fortification, the important points are: Codex standards or global 

1. A standard, as defined by WTO, is voluntary until a recommendations, and as there is 
country incorporates the standard into a technical no other scientific or health 
regulation which makes it mandatory. justification for excluding ferrous 

2. Having only a standard for flour and salt fortification fumarate, country A could be 
without the legal authority of a regulation will mean that accused of establishing a non- 
fortification will be voluntary. technical barrier to trade and 

3. Voluntary fortification will not work as an effective being in violation of WTO rules. A 
public health intervention. There are many examples of possible solution would be to 
voluntary fortification that have failed to have a public specify electrolytic iron but also 
health impact. add the phrase "or equivalent as 

per WHO or internationally- 
The Codex Alimentarius Commission (CAC), established by FA0 accepted practices". 
and WHO, sets international food standards, guidelines and codes 
of practice to protect the health of consumers and ensure fair 
practices in the food trade. National governments consider Codex standards when developing their own 
national standards to ensure they are based on the best available science and that trade is facilitated 
internationally. Codex has many documents relating to fortificationZ2 including the following which are most 
pertinent to flour and salt fortification: 
1. Codex General Principles for the Addition of Essential Nutrients to Foods CACIGL 9 latest 1991 
2. Codex Standard for Food Grade Salt Stan 150 latest 2006 
3. Codex Standard for Wheat Flour Stan 152 latest 1995 
4. Codex General Standard for the Labelling of Prepackaged Foods Stan 1 latest 2010 
5. Codex General Standard for the Labelling and Claims for Pre-packaged Foods for Special Dietary Uses Stan 

146 latest 1985) 
6. Codex General Guidelines on Claims CAC/GL 1 latest 1991 
7. Codex Guidelines on Nutritional Labelling CACIGL 2 latest 2011 
8. Recommended International Code of Practice: General Principles of Food Hygiene CACIRCP 1 latest 2003 

The World Trade Organization develops rules and agreements governing trade to ensure free trade between 
countries. Hence, when developing laws and regulations on food fortification, WTO members must meet WTO 

22 Codex Alimentarius Commission, List of Standards, ~ttp:/lwww.codexall~entarius.ordstandards/1lst~f-standards/en/ 
(scroll to the relevant CAC/GL; CAC/RCP or CODEX STAN number, click forthe download page, click on the required 
language) 



obligations and adopt or enforce measures necessary to protect human, animal or plant life or health (such as 
to require food fortification). These sanitary and phytosanitary (SPS) measures must not be applied in a 
manner that may lead to arbitrary or unjustifiable discrimination between WTO members and/or disguises 
restrictions on international trade. Countries must therefore base SPS measures and food fortification 
legislation on international standards and must assess risks to ensure that the measures are necessary to 
protect health. This will ensure that they do not discriminate against foreign sources of supply. 

Voluntary and mandatoryfortification 
There are two main approaches to fortification. Voluntary fortification enables fortification while mandatory 
fortification requires fortification. 

Under voluntary fortification, food processors follow certain standards for business reasons or motivations, 
such as a perceived market advantage. They may, therefore, be operating under standards without scientific 
basis. Food products may be promoted through advertising and labeling claiming certain health benefits. 
Depending on the food manufacturer's level of commitment, internal monitoring may not be up to the 
standard expected in a mandatory programme. There may be little or no verification of label content and 
nutritional claims, as well as enforcement by government authorities. If this practice is followed by many food 
processors, fortified products may actually lead to health issues. WHO and FA0 guidelines23 recommend 
governments to exercise an appropriate degree of control, commensurate with the level of risk, over voluntary 
fortification, through food laws or industry codes of practice. In addition, governments should ensure that 
consumers are not misled or deceived by fortification practices. 

Mandatory fortification provides a consistent and sustainable source of micronutrients to the general public or 
a target group consistent with the required minimum and/or maximum levels of micronutrients. Governments 
tend to institute mandatory fortification where a proportion of the general population exhibits a significant 
public health need or risk, and nutritional deficiencies can be addressed by food fortification. Governments 
are responsible for ensuring that the combination of food vehicle and the fortificants will be effective for the 
target group yet safe for both target and non-target groups. Monitoring and enforcement of mandatory 
fortification requirements among domestic manufacturers and importers should be carried out by one or more 
mandated authorities in coordination with the normal surveillance of food contaminants and other food safety 
issues. This monitoring and enforcement also ensures compliance with international obligations under WTO. 
Legislation on mandatory food fortification should be clear to consumers, industry participants and regulators, 
should identify exactly what is required of suppliers, processors, importers and traders, facilitate 
understanding among consumers and industry participants on the health benefits of fortification, and allow for 
review and flexibility of the standards and technical regulations based on the latest scientific data. 

All the countries represented at this meeting have instituted legislation for mandatory fortification of salt with 
iodine except for Malaysia, where it is mandatory in only two states, and Viet Nam, where it is voluntary. 
Indonesia and Nepal also have mandatory fortification of wheat flour. The Philippines mandated fortification 
of all staple foods including rice, wheat flour, sugar and oil, and implemented a programme of voluntary 
fortification of any food. Presentations at the meeting confirmed that Mongolia, Viet Nam and Malaysia are in 
the process of passing legislation for mandatory fortification of wheat flour. Wheat flour fortification is 
voluntary in most of the remaining countries. 

Responsibilities of regulators and industry 
Legislation and regulations on food fortification must specify the roles and responsibilities of the government 
(regulators) and industry. Legislation must also assign a competent body authorized conduct inspections of 
any food processing facility and review its records to ensure the facility is able to ensure safety and quality of 
the foods it produces. Thus, the task of regulators is to ensure, through monitoring, that a H A C C P ~ ~ / G M P ~ ~ -  

23 

24 HACCP - Hazard Analysis and Critical Control Points is a systematic preventive approach to food safety that addresses 
physical, chemical, and biological hazards as a means of prevention rather than finished product inspection. 
~t~~: / /www. isacer t .com/~a~ inas / index-52 .  htrnl 
25 GMP - Good Manufacturing Practices are practices and the systems required to be adapted in pharmaceutical and food 
manufacturing, quality control, quality system covering the manufacture and testing of pharmaceuticals or drugs including 
active pharmaceutical ingredients, diagnostics, foods, pharmaceutical products, and medical devices. GMPs are guidance 



based quality assurance system is documented, implemented and maintained in the facility, with objective 
evidence that the system is  effective in controlling the quality and safety issues specific to the foods. 
Specifically, regulators should be assessing and ensuring the following: 

1. Food processing facilities have the infrastructure, as well as qualified and experienced personnel, to 
produce quality and safe fortified foods that meet regulatory standards. 

2. Regular internal audits and management reviews are conducted to ensure adherence to controls and 
regulations. 

3. Food processing facilities have an effective and efficient traceability and recall system in the event of 
violation of regulationslstandards or any food safety concerns. 

The legal framework should also consider assessments of regulator performance and any necessary corrective 
actions. 

Food processing facilities should have process standards which are monitored and maintained. Standard 
operating procedures should be developed for manufacturers to identify, monitor and record premix 
specifications, ensure compliance with process standards and a system of traceability. Manufacturers should 
also ensure they have qualified and experienced personnel, maintain proper documentation, follow 
verification procedures and implement internal audit systems to assess compliance with standards and 
procedures. 

The country reviews undertaken in preparation for the meeting suggest that existing legislation on food 
fortification does not sufficiently address the roles and responsibilities of different regulating agencies, levels 
of collaboration, and the overall responsibilities of the food industry. 

The reviews suggest that regulators and industry focus on end products more than process control and 
internal quality assurance systems. It is unclear if in the countries reviewed, regulators have the legal right to 
inspect records. Regulatory monitoring also tends to apply to facilities that are registered, have a licence to 
operate, or import legally, rather than any facility that produces food available to consumers. Current 
legislation in many of the countries of concern at the meeting do not cover monitoring of non-registered or 
licensed food producers, and do not prevent them from operating. Furthermore, it appears that regulators are 
not assessed or evaluated unlike in Canada, the United Kingdom of Great Britain and Northern Ireland, 
Australia and New Zealand. Finally, it appears that small salt facilities do not meet the responsibilities outlined 
above. 

Draft Western Pacific Regional Food Safety Strategy 201 1 - 201 526 

The WHO Regional Office for the Western Pacific developed a draft food safety strategy for the period 2011- 
2015 to help ensure public health through safe and healthy food. The goal for 2015 is for all countries in the 
Region to have strengthened national food control systems. WHO will partner with and mentor countries to 
help them achieve this goal. 

Internal monitoring: quality control and quality assurance 
Quality assurance is process-oriented and focuses on defect prevention 
Quality control is product-oriented and focuses on defect identification 27 

Internal monitoring refers to the quality control and quality assurance (QCIQA) practices conducted by food 
producers, importers and packers. Internal monitoring may thus be defined as "a system to control all parts of 
the millinglsalt production process to ensure the consistent production of flour/salt that meets both 
regulatory and commercial requirements." As such, internal monitoring does not involve only one test or one 
check; rather i t  is made up of a variety of components and mechanisms which are explained below. Process 
control of fortification at the mill/factory is therefore a key part of the quality assurancelinternal monitoring 

that outline the aspects of production and testing that can impact the quality of a product. 
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system. Process controls ensure consistent quality and safety of the output, i.e. flour or salt is adequately 
fortified with required essential minerals and vitamins, and the milllfactory uses mechanisms to monitor 
activities and take corrective action in a timely manner. A well-implemented process control helps to avoid 
potential problems such as wastage, product modifications, customer complaints, food recalls and liability 
issues. A good process control system has more than one measurable parameter. 

Maintaining complete records is critical in QA and enables efficient external monitoring in terms of cost and 
time. 

For a large scale food processor, the following are the typical components of a QA system: 
Documented quality plan (covering a full description of the company policy, the manufacturing 
process and quality assurance system) 
Adherence to an internationally recognized system i.e. HACCP, IS0 22000:2005 
Good Manufacturing Practice (GMP) documents and operating standards 
Standard operating procedures (SOP) 

Standard quality control procedures (SQP) 
Recall system with action plan and traceability system 
Document and record-keeping system 
Quality audit plan 

Quality assurance may differ slightly depending on the type of food produced, but generally consists of the 
following activities: 

Premix procurement and storage 
Feederldosifier installation 
Feeder calibration 
Feed rate calculations 
Process controls 

o Check weighing of premix addition, standards and sampling schedule 
o Iron spot test for wheat flour; quantitative iodine testing for salt 

Record-keeping 
Laboratory analysis - quantitative tests for vitamins and minerals in wheat flour and iodine in salt (as 
per regulations) 

Optimal and adequate quality and process control mechanisms 
Although the basic activities of quality assurance are the same, the level of sophistication, intensity and 
accuracy may vary across food producers. An optimal system versus an acceptable system is described below. 
However, in both systems, all of the mechanisms/activities are measurable and auditable. 

Premix procurement and storage 
Quality fortification starts with appropriate premix procurement and storage. Premix specifications and 
standards should comply with food fortification regulations in terms of the levels and types of vitamins and 
minerals to be added. Standards should also dictate when the premix is "fit for purpose", i.e. in terms of 
stability (stability is currently the only criteria for measurement). Food processors should follow an approved 
supplier list with at least two premix suppliers. These suppliers should have met certain criteria in terms of 
GMP, delivery times, packaging requirements, certificate of analysis, etc. They should be able to demonstrate 
that their product meets the specifications and is "fit for purpose". Criteria might be set and assessed by the 
national government or by the food processor. Purchase and storage records should be maintained on when 
and from where the premix was purchased and on how long and where it has been stored. Premix should be 
stored in a cool, dry storage room or area; flour premix should be stored in an air-conditioned room. The 

Acceptable 
Manual feeder: volumetric feeder 
for flour, liquid spray for salt. 
Feeders of flour/salt manually 
calibrated. Check weighing 
performed 2-4 times per shift. 

Fortificant addition 

Optimal 

Computer-controlled systems: 
flourlsalt flow matched with 
fortificant addition by computer 
(computerized feedback systems). 



system of stock rotation should be "first in, first out". Usage records should be maintained indicating which 
premix lot numbers were used in which batches of salt or flour. For salt iodization, another key aspect of 
premix management is correct mixing of the potassium iodate and water solution to ensure the solution is the 
correct concentration. To ensure the integrity of flour premix, it may undergo testing at an external laboratory 
once or twice per year. 

Feeder/dosifier installation 
For flour, the feeder should be placed above the flour collection conveyor approximately two-thirds of the way 
downstream and at least three metres from the discharge end of the conveyor. Ideally this conveyor should 
have a mixing component (as opposed to a basic auger) though a pneumatic conveying system that is long 
enough may provide adequate mixing. Should the flour conveyor be just below the ceiling of the facility, it is  
recommended that the feeder be placed on the floor above (plansifter floor), feeding into the conveyor. This 
enables better control and recharging of the feeder than when the feeder is two to three metres in the air 
amongst a tangle of pipes. 

For salt, most of the same basic principles apply, though is the process involves the addition of a liquid to a 
solid. Addition of the potassium iodate solution is usually at the start of the process; there has been debate on 
whether it is better to add the solution before or after the crusher (if applicable), and whether or not the 
crushing action aids mixing. Solution should be added using a spray rather than dribbled; the point of addition 
should be early enough to allow for sufficient blending (i.e. after a sufficient time from the point of discharge). 
While an automated system is preferred, it is not always feasible. The use of low-level indicator alarm in the 
iodine solution holding tank is considered essential. 

Feeder calibration and feed rate calculations 
Feeder calibration is essential and is slightly more complex in the fortification process for flour than for salt. 
Since a salt sprayer handles a solution of consistent specific gravity, it is only necessary to determine, by 
weight, how much solution is discharged per unit time at a range of settings on the pump. 

Flour premix, however, may exhibit differing specific gravities due to the composition of the premix, including 
the diluents. Variation in specific gravity is more commonly found between suppliers of the same premix 
formulation than within one supplier. Every batch of premix should be tested against the calibration curve in 
case some variations exist. Since the feeder operates under a volumetric principle, it is  necessary to monitor 
for changes in premix specific gravity. Up to 20% differences in specific gravity have been observed between 
suppliers. By presenting the data graphically it is simple to estimate the required feeder setting for any feed 
rate, but it is important to note that this estimate needs to be verified by check weighing of premix addition. 
The calibration curve should be dated and signed off by a competent member of staff and records of all cross 
checks should be kept, especially between batches of premix. 

Feeder problems 
For salt, the main problem is blockage of the spray nozzle(s). This should be monitored visually on a regular 
basis. While more likely to occur on start up, continued blockage due to some insoluble material may occur. 

For flour, the situation is again slightly more complex than for salt in that the premix (which is hygroscopic) 
may bridge or tunnel in the feeder (see pictures below). This is common problem in cheap feeders, as the 
more expensive feeders have agitators which ensure consistent specific gravity and counter settling due to the 
vibration in the mill. In a flour mill, it is possible that the mill stops unexpectedly (due to choking, a burst sieve, 
etc.) and the feeder keeps operating. This can be rectified by ensuring the feeder is linked to the main 
electronics system in the mill (i.e. to first break or the plansifter) so that if the mill feed stops, the premix 
feeder stops as well. It is also possible that the feeder runs out of premix (a problem common to cheaper 
feeders) while the mill is  still running. A good feeder has a low-level alarm to alert mill staff to recharge the 
feeder before it is empty. 



Figure 4: Premix -din= problems 

Premlx Feedlng Problems 

Product testing 
Product testing is one of the tools available to the producer and is used in conjunction with other process 
control tools. For wheat flour, rapid qualitative/semi-quantitative testing for the presence of one 
micronutrient in the premix as an indicator is common. Iron is usually chosen as the indicator nutrient and is 
most commonly tested using the iron spot test. For salt, quantitative testing by titration or another measure 
(e.g. WYD machine) is required because premix feed control systems in salt iodization facilities are less 
effective at ensuring optimal levels of iodization than premix feed control systems in flour fortification (which 
use a combination of premix quality and specification, feeder calibration, check weighing, etc.). 

Quantitative testing on the full micronutrient content of flour by an external laboratory on a periodic basis is 
recommended. Such quantitative testing i s  more important when a fortification process is starting up as it will 
provide valuable information for fine-tuning calibration. For both flour and salt, a small sample should be 
retained from every process control test to form a composite sample for that batch/day/week/month. A 
portion of this composite sample can be sent for quantitative analysis and also be provided to regulatory 
monitoring authorities to represent the food processor's production over that period. 

Premix control systems 
Premix controls are critical as they verify that the premix is being added at the correct levels using an inventory 
control system. These controls serve as a cross check to premix addition rate records and should be calculated 
on a weekly or monthly basis. They are also important as a QA/QC and HACCP audit tool. 

An example of how premix control operates in a large flour mill is  indicated below. This low-level technology 
(based on review of records only) was used successfully to monitor a programme in Afghanistan where the mill 
had no access to laboratory facilities. The premix control system replied on review of facility records and 
calculation of the premix used against the flour produced. Based on the premix stock release system tied to 
flour orders, it was estimated that the premix addition was within 5.0% of target addition rate. 

Table 2: Example of premix control 
I Indicator I Amount 

[ A [ Starting premix inventory I 2,140kg 

B 
C 

[ H I Percent of Target (FIG x 100) 1 5% above target I 

D 
E 
F 
G - 

[ * based o n  supplier specifications 1 

Amount premix purchased 
Ending premix inventory 

10,OOkg 
10,040kg 

Amount used (A+B-C) 
Fortified flour produced 
Actual Addition Rate (DIE x 1000) 
Target Rate* 

10,OOMT 
210g/MT 
200g/MT 



Introduction to external and commercial monitoring 
External monitoring refers to the inspection and auditing activities carried out at production centres (factories 
and packers) and importation custom sites. External monitoring is the responsibility of government authorities 
and is implemented as a mechanism to assure compliance with standards and regulations. Commercial 
monitoring, conducted at the retail level, is similar to external monitoring in that it is  generally the 
responsibility of government and serves to verify that the fortified products comply with standards. 

The basis for external monitoring systems is proper legislation, including food laws, regulations and standards. 
The system serves to establish whether the requirements and specifications of the legislation are being met. 
Several government sectors involved as food laws are usually developed by a ministry of justice, parliament or 
equivalent, with input from the ministries of health, trade, commerce and agriculture. Food regulations are 
usually developed by ministries of health and trade, and food standards are developed by ministries of health 
and trade or commerce, and/or a bureau of standards. There may also be sub-laws pertaining to inspections 
or enforcement systems which are often the responsibility of ministries of health or trade. Meanwhile, actual 
external or commercial monitoring is the responsibility of ministry of Health, industry or trade and the 
monitoring of imports and exports is the responsibility of the ministry of trade and/or customs. 

Fortified food products should not be treated in the same way as pharmaceuticals, but they do deserve more 
attention than unfortified, mass consumed food products. It is  therefore necessary to apply quality assurance 
(discussed in Internal Monitoring) and safety principles to food fortification. In many countries, food 
regulations and standards are not specific to fortified foods. Ideally, food laws establish mandatory 
fortification and separate food regulations and standards exist that are specific for the required fortified foods. 

External and commercial monitoring is usually the responsibility of a department within the ministry of health, 
industry or trade. Frequently more than one department is involved (as when there is a multiple-agency food 
control management system). Food inspectors may have overlapping responsibilities and lack background and 
training. There are limited resources, including travel budget, laboratory facilities, and inspectors themselves. 
Sub-laws on external monitoring, inspection regulations and standard operating procedures are often lacking 
and may limit the way inspections are conducted. Country reviews confirmed the need for strengthening and 
redesigning regulatory monitoring systems, particularly external and commercial monitoring. 

The general reasons for external monitoring are to register or license a facility, and meet regulations to ensure 
the quality of food. Given these different reasons, the focus of the inspections could be different. For 
example, external monitoring may be conducted to ensure basic licensing criteria are met such as building 
certification, human resources, GMP, necessary equipment, etc. Alternatively, external monitoring may focus 
on review of premix, production processes, final product testing, etc. The country reviews indicate that in 
some countries only inspections that focus on registration and licensing purposes take place. If this is the case, 
the aspects that should be monitored for regulatory quality assurance monitoring should then be monitored as 
part of the licensing/registration requirement. 

If regulatory monitoring exposes violations at a particular facility, penalties should be applied. These penalties 
may be (i) fines, (ii) temporary suspension of license to operate while the facility improves their production 
process and/or (iii) permanent closure of the facility. Penalties should be applied progressively as the 
objective is to encourage facilities to meet national regulations and standards. Ideally, penalties should be 
reviewed periodically to ensure fines and/or suspension periods are at levels that encourage compliance to 
regulations and standards. Technical assistance and/or advice may be provided to help producers to improve 
their production. 

External monitoring 
The objective of external monitoring is to assure that the production facility is able to produce a quality and 
safe product that meets national regulations. Thus external monitoring must assess whether a facility has 
adequate raw materials, equipment, systems and procedures in place to achieve this objective on a continuous 
basis, not just at one point in time. A monitoring visit should assess whether samples collected on a particular 
day are representative of continuous production, and that samples conform to national regulations. 
A typical external monitoring system has the following components: 

1. Mill/factory inspections, including review of records 
2. Sampling policies and procedures 



3. Laboratory analysis 
4. Enforcement procedures 

An assessment checklist should be available for all mill/factory inspections. The checklist should facilitate 
review of all the mechanisms that food processors use to assure quality and safety. The inspector should look 
at (i) premix procurement and storage, (ii) feeder location and operation, (iii) process controls, (iv) product 
testing and laboratory procedures and results, and (v) premix usage reconciliation calculations. Inspections 
should involve both a physical review of the facility (walking around and examining equipment, etc.) and a 
review of all relevant records. Food inspectors must have the authority to review all records including orders, 
delivery receipts, invoices for premix, etc. 
Food samples should be collected for quantitative testing. There should be standard guidelines for collection 
of samples and laboratory testing that are accepted industry-wide. How samples are collected and handled 
will depend on whether the visit is a routine monitoring visit or if the sample pertains to a legal case against 
the facility (e.g. penalty for non-compliance). For a routine monitoring visit, one sample is usually sufficient. 
The specifications for a sample should be agreed upon by industry and regulatory monitoring authorities, and 
include a minimum weight (e.g. 500 grams for flour) and other guidance to ensure that the sample is 
representative, similar to that retained by the processor for internal monitoring. Generally, larger samples, 
collected over a period of time representative of one batch, are preferable so that the sample i s  representative 
of the overall food production and not a finite point in time. For legal enforcement, however, sampling must 
follow internationally accepted sampling protocols, such as CODEX GAC/GL 50 2 0 0 4 . ~ ~  

Monitoring of imported foods 
Monitoring of imported fortified foods requires the cooperation of customs officials, as the best inspection 
location is usually at the point of importation. It is much more difficult to identify and withdraw imported 
foods once they are in the marketplace. In some countries, limited importation points make it easier to 
control imports, but more often there are multiple locations between country borders where food may cross. 
In such cases, identifying imported foods that do not meet national regulations may only be possible in the 
marketplace. 

Monitoring of imports should include a review of all available documentation including certificate of analysis29 
from the exporting country to assess whether the imported foods comply with national regulations. In 
addition, laboratory or quantitative testing should be applied, especially if there is no certificate of analysis. 
For example, all imported salt should be tested by titration, WYD machine or similar method to verify if 
adequately iodized. lmports of flour can usually be assessed by reviewing a certificate of analysis. Sampling 
and testing must meet Codex and WTO standards. lmports that do not meet national regulations should be 
rejected, which then becomes an international trade issue. 

External versus commercial monitoring 
Since fortification takes place at the food processor problems in the fortification process can only be addressed 
at the production point. Furthermore, since there are far fewer mills and salt factories than markets and retail 
outlets, as well as limited resources for monitoring, it is best to ensure that all domestically-produced food 
meets national regulations before i t leaves the facility and that all imported food meets national regulations 
before leaving the point of importation. Doing so is easier and more efficient than trying to identify sub- 
standard foods in the market and then trace back to the production/import source. Commercial monitoring is 
only really helpful when the sources of foods are unknown (and therefore cannot be monitored. Examples are 
situations involving illegal imports or non-registered producers. 

Despite the limitations and difficulties of commercial monitoring, the country reviews suggest that in several 
countries, government monitoring takes place primarily at retail level or, at best, equally between retail and 
production level. This seems to be due to the mandates given to food inspectors (to monitor food at the point 
at which consumers access it) and to a pre-occupation with monitoring packaged food and/or food from 

28 Go to h~tp://wwv ~ e x a l i r ~ ~ c o t a r i ~ r s . & ~ ~ & ~ ~ " ~ ~  iuar&!&[ (this takes a little time to download) then 
scroll down to CAC/ ;O click for the download page then click on the required language 
29 An authenticated document, issued by an appropriate authorit - '  at certifies the and purity of pharmaceuticals, 
foods, and animal and h t  products being exported. ~ e f : m  - ! 
analvsis.html 



registered facilities only. Such a focus on commercial monitoring is 
ineffective and inefficient and stems ultimately from poorly designed 
regulatory monitoring systems and the related legislative framework. 
In many countries it is necessary to refocus regulatory monitoring 
systems to support quality production and to monitor all food that 
can be accessed by consumers, and not just foods produced by 
registered facilities or imported legally. 

Laboratory requirements for external monit~ 
Laboratory analysis is just one component of a complete external 
monitoring system and should not be solely relied upon to ensure 
compliance with food legislation. There are weaknesses and 
limitations of laboratory analysis: 
1. While laboratory analysis for food fortification measures vitarnln 

and mineral content of the final food product, it is not possible t o  
distinguish the vitamin and mineral content intrinsic to the food 
vehicle (which can be highly variable) from the nutrients 
achieved through fortification (which can be somewhat variable). 

Box 7: Intrinsic vitamin and 
mineral content of food vehicles 

Wheat kernels naturally contain 
some amounts of all of the 
following vitamins and minerals: 
iron, zinc, thiamine, riboflavin, 
niacin and folate. The amounts of 
these nutrients in wheat flour vary 
based on the different types of 
wheat, where they are grown, the 
growing season and milling 
practices, particularly the 
extraction level. 

31 

32 CAC. 1987 itructions on Codex sampling procedures. 1 
Rome, FAO. 

Salt, in particular sea salt, contains 
some amount of iodine. The level 
varies depending on the source of 
the salt. 

In both wheat flour and salt the 
variation in nutrient content may 
be significant and it is not efficient 
or possible to know in advance the 
nutrient content in order to be 
able to distinguish between the 
intrinsic levels and those achieved 
through fortification. 

2. There is significant variation in results of micronutrient levels 
from different laboratories due to differences in analysis 
methodology, storage and management of the sample, and 
observer variation. In order to address this many food control 
laboratories operate using IS0 17025~' 2005 General 
requirements for the competence of testing and calibration 
laboratories. Despite this practice, variation continues to exist. 
For example, the American Association of Cereal Chemists (AACC) 
run a Vitamin, Mineral and Proximate (VMP) worldwide ring 
trial3' which clearly indicates the level of variability that can be 
expected amongst food laboratories considered competent in 
micronutrient analysis. Using the 2010 data in which 
approximately 14 laboratories analysed six samples of fortified 
wheat flour, the statistics indicated an average coefficient of variation at 95% confidence level of 21.8% 
for iron (maximum variation 55.6% and minimum 11.6%); for folic acid 44.4% (81.9 and 30.2%) and for 
vitamin A, a staggering 141.0% (370% and 62.4%). Variation in results between laboratories also exists 
because testing for micronutrient content of fortified foods requires measurement of a small amount of 
micronutrient in a large amount of food. In South Africa, laboratories used for fortification analysis 
exhibited a very high degree of conformity when analysing micronutrient premix, but those same 
laboratories provided widely divergent results when analysing fortified food products because of the high 
level of dilution of the micronutrients. 

3. There is also variation in the level of nutrients (and other additives) added through fortification. 
Producers use internal monitoring and process controls to try to limit this variation as much as possible 
but some amount of variation will always exist. The more sophisticated the production and fortification 
facilities and the better internal monitoring is implemented, the level of variation will be less. Depending 
on the method of sample collection, there may also be variation in nutrition content of food samples. 
Codex document CX/MAS 1 1987 states "...in particular, the estimate of the value may be dependent upon 
the method of analysis used, but i t  is always dependent on the type of sampling plan and the lot 
acceptance procedure used." Conforming to internationally acceptable sampling protocols, such as Codex 
Methods of Analysis a n d ~ a m p l i n ~ ~ ~  is, therefore, critical to the perceived performance of any food 
control laboratory and to regulatory monitoring operational effectiveness in general. 

HO Food Standards Programme, CX/MAS 1-1987. 
. . LZ 



Given these three sources of variation and lack of indication of the level of confidence or variation, laboratory 
results are still used by food inspectors and regulatory monitoring officers to determine if a certain facility 
complies with national regulations. 

It is  therefore not unusual to receive different laboratory analysis results from a fortified food. For example, 
the results of a certificate of analysis from the exporting country may be different from a laboratory analysis 
undertaken by the importing country. Differences in results arise from variations in laboratory procedures, 
sampling methods and time (in the case of exported and imported food). For many micronutrients, stability 
over time i s  not an issue, but may be so for vitamin A, which is known to be unstable under UV light and in 
humid environments. Such a problem needs to be resolved by improving the quality of the premix, ensuring 
that it is "fit for purpose", and improving storage conditions. Codex provides the following guidance in the 
event of variations in laboratory results33: 

1. CAC/GL 20 1995 Principles for Food lmport and Export Inspection and Certification 
2. CAC/GL 25 1997 Guidelines for the Exchange of Information between Countries on Rejection of Imported 

Food 
3. CAC/GL 27 1997 Rev 2006 Guidelines for Assessment of the Competence of Testing Laboratories Involved 

in the lmport and Export Control of Food 
4. CAC/GL 34 1999 Guidelines for the Development of Equivalence Agreements regarding Food lmport and 

Export Inspections and Certification 
5. CACIGL 47 2003 Rev 1 2006 Guidelines for Food lmport Control Systems 
6. CAC/GL 50 2004 General Guidelines on Sampling 
7. CAC GL 70 2009 Guidelines for Settling Disputes over Analytical (test) Results 

Food laboratories may also be involved in assessing if a particular micronutrient premix "conforms to 
specification", meaning that it meets, or exceeds the claims indicated in the certificate of analysis and/or 
product label. Non-compliance is extremely rare in terms of premix quality for wheat flour fortification. 
However, laboratories are rarely asked to determine if the premix is "fit for purpose". This involves 
determining if the premix will perform as expected in the final fortified product and is as important, if not 
more important, than verifying that a premix meets specifications. A limited number of countries include 
laboratory analysis of premix in regulatory monitoring activities as a way of ensuring the quality of the starting 
point of fortification. This is a worthwhile activity and contributes significantly to internal quality assurance by 
the industry, which is then able to assume that all permitted premix imports are suitable for use. Even if non- 
compliance of premix according to specifications may be rare, it is probably quite common that premix may 
not be "fit for purpose". A study in South Africa assessed the stability of premix (vitamin A, vitamin B complex, 
folic acid, iron and zinc) by subjecting it to accelerated storage at 40°C and 75% relative humidity. The results 
showed that some samples had retained approximately 80% of vitamin A after 30 days, while other samples 
lost 80% over the same period. The samples that experienced losses were considerably cheaper, and while 
they conformed to specifications, they were determined not to be "fit for purpose". 

While laboratory analysis plays an important role in regulatory monitoring, both internal and external, the 
results are subject to much variation and do not provide conclusive evidence of compliance or non- 
compliance. Over-reliance on laboratory results can therefore be very misleading and counter-productive to 
ensuring high-quality fortified food. Laboratory analysis results should instead be considered by food 
inspectors in combination with critical information, including those obtained through mill/factory inspection, 
such as premix usage rate, sample source and collection method, and expected variation in laboratory analysis 
results. Laboratory analysis results alone are not sufficient to assess compliance with national regulations. 

33 Go to i!dl@ --&-(this takes a little time to download) then 
scroll down to the relevant CAC/GL Number under "Reference" and click for the download page then click on the required 
language 



Non-laboratory testing methodologies and technologies 
In general, the gold standard for food testing, including testing vitamin and mineral content, is quantitative 
testing in a laboratory. However, there are many non-laboratory methodologies that enable qualitative 
testing, which measures presence or absence of a component (commonly through a spot test) or semi- 
quantitative measurement which provides a range of approximation. Semi-quantitative non-laboratory 
methods are extremely valuable in food fortification but must be applied carefully, as they do not provide the 
accuracy of laboratory testing (which, previously discussed, is susceptible to extensive variation). 
Two examples of a spot test are the iodine spot test and the red spot test for iron (AACC 40-40). In the iodine 
spot test, a blue coloration indicates the presence of iodine. Note that there are separate tests for potassium 
iodate (illustrated) and potassium iodide; false negatives can arise if the wrong test is used. Several iodine test 
kits claim to be suitable for use as semi-quantitative tests to identify when the iodine content is above or 
below a certain level (usually 15ppm). In this test kit, it is  true that the blue colour is darker when there is 
more iodine, and that the level of darkness could suggest presence over a certain level. In reality, due to 
differences in texture, purity and colour and inter-observer variation, it is  unreliable to use the test to assess 
whether a salt sample has exceeded a minimum salt sample. Certainly in regulatory monitoring, the test kit 
should not be used either by producers for internal monitoring or by regulators for external monitoring. At 
best, the test kit can be used to indicate if a certain batch of salt has been iodized. 

Figure 5: Blue colour created by salt test kit 

Source: Philip Randall 

In the red spot test for flour, dark red spots indicate the presence of added iron. The test does not identify 
intrinsic iron. The three samples shown below contain 0 ppm, 30 ppm and 50 ppm of added electrolytic iron 
but, as with the iodine spot test, this test is not considered suitable for semi-quantitative use. This test can be 
used to indicate the presence of all the common iron sources in flour fortification (i.e. electrolytic, ferrous 
fumarate, ferrous sulphate and NaFeEDTA). For the latter it is important to note that the iron is already a 
ferric salt so the addition of hydrogen peroxide is not required (if added the spots disappear). 



- - I .  k .-i 
Source: AACCl Method 40-40.01 Iron -- Qualitative Method 

[http://methods.aaccnet.org/summaries/40-4O-Ol.aspx] 
Spot tests are cost-effective and provide quick results ("yes" or "no"). They can also be used by the regulator 
to  identify obvious non-compliance samples for further investigation. 
Non-laboratory quantitative equipment to test for iodine in salt rely on measuring the intensity of the colour 
using a low-cost spectrophotometer such as the WYD Iodine Checker and the iCheck IODINE. The WYD Iodine 
Checker, which is produced in China, requires the user to  make up some reagents and then add a sample of 
salt dissolved in water in order to  create a colour reaction. The iCheck IODINE comes with prepared vials of 
solution to which the salt water sample is added. Both machines use a similar spectrophotometer to  measure 
the colour intensity and level of  iodine in the salt. 
Figure 7:  ICheck iodine Firrure 8: WYD Checker mac 

Source: 
Jonathan Gorstein 

Source: BioAnalyt. 
[http://www.bioanalyt.com/products/icheck-and-iex-iodine] 

These and similar machines, are generally considered quantitative-grade equipment34 but are more user- 
friendly than the official titration method. These machines are therefore often recommended for internal 
quality assurance, particularly in small-scale enterprises where quantitative testing by titration, considered the 
gold standard, may not be practical. Limitations in using the WYD Iodine Checker include difficulty in sourcing 
the necessary chemicals and reagents needed for the analysis (as it is often small- to  medium-scale salt 
factories that source the chemicals) and inaccuracy at very low and very high levels of iodization. Since the 
iCheck IODINE uses prepared vials of  reagent, there is no need to  source chemicals; however the current cost 
per test of the iCheck IODINE appears to  be higher than that for the WYD Iodine Checker. 

34 All machines claiming to be able to measure iodine using a spectrophotometer should be verified before wide scale or . ,.- 
official use. The WYD has been validated by US CDC (- ) and the iCheck 
Iodine is currently being validated through a process funded by GAIN 



Semi-quantitative and quantitative equipment also exist for measuring vitamin A in flours, oils and sugar 
including the BASF model3' below and the iCheck CHROMA. 

I I Lab equipment needed Applicable ir the field Applicable in the field 

Technically highly trained staff Technically trained staff Low trained staff 

High-Priced = Low-Priced Middle-Priced 

Quantitative Semi-quantitative Quantitative 

Golden Standard I I Screening tool Precise easy-to-use test kit 

Source: Acknowledgements are given to Dr Andreas Bliithner of BASF for permission to use extracts from 
a power point presentation on the subject. 

The BASF test kit extracts the vitamin A from the relevant matrix and then uses chromogenic reagents to 
develop a colour which can be compared against a supplied colour chart or set of copper sulphate solutions 
the user can prepare by the tester. This test kit provides a semi-quantitative assessment of vitamin A content. 
The iCheck CHROMA uses similar chemical theory and a spectrophotometer to measure the colour which 
indicates vitamin A concentration. The results are a quantitative assessment of the vitamin A content, 
theoretically comparable to a quantitative result that could be achieved through HPLC analysis in a laboratory. 
The technique is currently undergoing independent validation against HPLC for vitamin A in different flours, 
oils, etc. Recent advances in electronics will enable multiple components such as iron and folic acid to be 
measured using the same instrument after individual extractions. This will be an important development as 
there is currently no non-laboratory quantitative assessment for iron in flour and other food products. 
In summary, an increasing number of new technologies exist to provide qualitative, semi-quantitative and 
quantitative assessments of vitamin and mineral content without the need for sophisticated laboratories or 
highly-trained laboratory staff. While these new technologies enable cheaper, easier and quicker assessments, 
they exhibit disadvantages in terms of accuracy. Careful decision is required in determining when and which 
method to use. Nevertheless, these non-laboratory techniques make it possible to conduct final product 
testing, even for small and medium producers. Internal monitoring may primarily consist of frequent 
qualitative and semi-quantitative checks, with at least one quantitative check performed at intervals 
determined by the regulator. External monitoring may involve a qualitative or semi-quantitative assessment 
for screening, and a quantitative assessment to verify vitamin and/or mineral content. Quantitative 
equipment is also very useful for screening of imports and commercial (retail) monitoring. Validated 
quantitative laboratory techniques (such as HPLC and titration) should always be required for legal 
enforcement. 

Regulatory monitoring in small-scale fortification 
Regulatory monitoring, including internal and external monitoring, is crucial for all forms of food fortification. 
Although this meeting focused on salt and wheat flour fortification, the same principles apply for other forms 
of fortification, such as oil or sugar fortification. They apply also to small-scale fortification. However, there 
are special considerations in small-scale fortification. 

35 Acknowledgements are given to Dr Andreas Bliithner of BASF for permission to use extracts from a Powerpoint 
presentation on the subject 



Small-scale fortification refers to fortification by small-scale food producers. For wheat flour, mills with a daily 
capacity of less than 20 MT/day are considered small scale.36 For salt processing, no level of capacity has been 
defined for small-scale production. Small-scale food producers lack sophisticated technologies and budgets for 
extra staff or equipment. The owners, managers and workers often have limited education. Facilities may not 
be registered with authorities nor have a licence to operate. In addition, customers of small-scale facilities 
may tend to be less concerned with quality than with price. Some facilities may even operate on a barter 
system, wherein a farmer brings his wheat to the village mill and the flour is returned to him. The mill keeps 
the bran as payment. Small-scale salt processors are common throughout Asia and number in the thousands 
in countries such as Indonesia. Small-scale wheat mills tend to be more common in South Asia. In general, 
small-scale processing facilities exist where the raw material is locally produced; hence small-scale salt 
processors are present where salt is farmed or mined, and small-scale wheat mills are found in countries that 
grow wheat on a subsistence basis. 

Fortification efforts have tended to focus on large-scale facilities. These facilities are considered more capable 
of quality fortification as they are able to install the necessary equipment for fortification and apply necessary 
internal monitoring mechanisms. Large-scale facilities may also produce the majority of the national supply of 
the food vehicle where both small and large facilities exist; this is especially true for salt. In South Asia 
however, the majority of wheat flour is still milled in small facilities. In the long term however, in line with 
industrial development, it is expected that small food processing facilities will eventually be replaced by a 
smaller number of large facilities. The focus on large-scale food processers is then justified when the objective 
is mandatory food fortification. However, in many developing countries, communities that would benefit most 
from fortification are those that source their food from small-scale facilities. Focusing only on large-scale 
facilities often excludes the most disadvantaged from the benefits of fortification. 

The Micronutrient Initiative (MI) is attempting to find ways to implement small-scale fortification. The MI has 
experience in working with both small-scale wheat mills and salt processors in countries such as Nepal, 
Indonesia, Bangladesh and Pakistan. The work often entails subsidizing or creating revolving funds for premix, 
developing and providing appropriate technologies for fortification and providing training and technical 
support. An area that is particularly difficult is regulatory monitoring because the small-scale facilities do not 
have the capacity to implement even basic internal monitoring beyond ensuring the right amount of premix to 
the right amount of salt or flour. Furthermore, food inspectors are not able to monitor the small-scale 
facilities because they are too numerous, are located in rural and remote areas, and are usually not registered. 
There are also minimum barriers to entry and exit, enabling small-scale facilities to open and close frequently, 
sometimes following the seasonality of salt production and wheat flour milling. 

In salt iodization, MI has had success in improving salt testing by (i) ensuring access to laboratories, (ii) 
providing "mobile laboratories" to groups of salt processors or (iii) providing the WYD Iodine Checker machine 
to processors. However, the WYD Iodine Checker machine needs a continuous supply of the chemicals needed 
to make up the reagents and high turn-over of personnel in the salt factories means staff have to be 
repeatedly trained on salt testing. Salt test kits, which are very simple to use and preferred by small-scale 
facilities, are only able to differentiate between iodized and non-iodized salt. Thus MI is trying to establish 
systems that use a quantitative methodology as an alternative to the salt test kit. 

In a small-scale wheat flour milling project in Nepal, funded by the Asian Development Bank and technically 
supported by MI, a process was established with "monitoring assistants" visiting the small-scale mills on a 
weekly basis to inspect the facility, check the premix and the premix addition, manage supplies of premix, 
conduct spot tests on the flour and collect flour samples for semi-quantitative analysis. The monitoring 
assistants also visit households to test the flour and collect samples for analysis. Data collected and reports 
are sent to district-level coordinators who compile the data, organize monthly meetings with all monitoring 
assistants and conduct semi-quantitative analysis on the samples collected. This project provided a cadre of to 
facilitate both internal and external regulatory monitoring and provide supervisory and technical support to 
the small-scale facilities. The cadre of monitors are paid for by MI. 

Ml's experience demonstrates that small-scale fortification is possible, but with limitations. Sample collection 
is not cost-effective, there is no true internal monitoring, revolving funds, subsidies and support are needed, 

36 htt~://www.who.in2/nutrition/p~blications/mcrontrnswea maize fortification/en/ 



~ n d  awareness of consumers and processors needs to be enhanced. Given these, small-scale fortification may 
)e difficult to  sustain and scale up. 

Zountry analysis of existing regulatory monitoring systems and action 
~ l a n s  to address weaknesses 

3angladesh salt iodization 
ialt iodization has been mandatory in Bangladesh since 1989. Majority of edible salt sold in Bangladesh is 
washed and crushed", which is partially refined and iodized salt. A portion of salt sold is "open" salt which is 
aken from large sacks and sold loose, and "packet" salt which is packaged and sold in 500g or l kg  plastic bags. 
n an IDD and US1 survey during 2004-2005, only 51.2% of households were found to be consuming adequately 
~dized salt (down from 55% in 1999 and 54.4% in 1996). However, median urinary iodine in children and 
uomen was above 100ugIL suggesting adequate iodine intake. 

Strengths 
  egis la ti on and Standards 
Universal Salt lodization Act 
passed by Parliament in 1989. 

Law for salt iodization specifies 
definite range from production to 
consumption level (45-50ppm at 
production, >20ppm at retail and 
>15ppm at HH). 

National salt policy 

Institutional network exists. 

High awareness level among the 
consumers exists. 

High political commitment exists. 

Internal Monitoring System 
Large factories have modern 
plants and monitoring mechanisms 
with labs for quantitative analysis. 

Periodic government orders and 
instructions to the mills for 
regular monitoring exist. 

- 

Weaknesses 

- 

lodization not mandatory for 
processed and animal foods. 

No provision for major penalties 
for repeated offenses. 

Arrangement of testing 
facilities/laboratory is not 
mandated by law. 

Recently declared policy is not 
widely known by stakeholders. 

Inconsistencies in standards of 
iodine level 

Inadequate supply of properly 
mixed iodized salt. 

Insufficient magistracy related to 
manpower and logistics for legal 
enforcement. 

Small factories do not have 
sufficient testing facilities. 

Orders are not properly carried out 
due to lack of enabling 
environment at production level. 

Rapid turn-over of trained 
manpower. 

Lack of commitment by salt 
factories. 

Action Plans (2011/12) 

Amendlupdate law to include 
revised rules and regulation. 

Establish laboratories at individual 
mills. 

Facilitate wide circulation as well 
as implementation. 

Initiate harmonization between 
different standards. 

Strong enforce monitoring and 
legislation. 

Increase involvement of 
magistrate. 

Strengthen testing facilities at 
modern mills. 

Enforce establishment of testing 
facilities at small mills. 

Government and millers will take 
initiative to create enabling 
environment. 

Continuous skill development 
training will be arranged. 

Strengthen awareness of 
production of quality crude salt 
among the farmers. 



Bangladesh: flour fortification 
Though some feasibility and acceptability studies on wheat flour fortification have been conducted and WFP is 
currently supporting fortification at a limited number of mills, there are no specific plans or efforts for wheat 
flour fortification in Bangladesh. Consumption of wheat flour is very low - about 20-30g/capita/day, but is 
reportedly increasing as a result of increased consumption of instant noodles. Industry sources report that 
there are about 300 roller mills in Bangladesh and production by chakki mills is minimal. An analysis of the 
regulatory monitoring system for flour was not therefore completed for Bangladesh. 

I ExternalM~nitoriog System, - - 
Strong legislative and policy 
support exists. 

Modern lab facilities at regional 
and zonal level exist. 

Local government units (LGUs) and 
NGOs are involved. 

Indonesia: salt iodization 
Salt iodization is mandatory in Indonesia. Indonesia produces about one million tons of salt for human 
consumption, including for food processing and fish curing. The salt is produced by about 17,000-20,000 large- 
and small-scale farmers, primarily in nine provinces of Indonesia. Depending on the weather, about 200,000 
tons of high-quality salt is imported from Australia, India or China mainly for food processing. Domestic salt is 
processed by numerous large and small salt processors. Although there were 571 registered producers in 
2008, the industry appears to be made up of 10 large companies, about 360 medium processors and many 
small-scale processors. A national health survey (Riskesdas) undertaken in 2007 found that for household salt 
57% was adequately iodized, 36% was inadequately iodized, and 8% was not iodized. This was determined by 
titration using 18ppm iodine, which is the national standard). FDAIBPOM monitoring data from the last five 
years shows that the adequately iodized salt comes primarily from the large salt processors while the 
inadequately iodized comes primarily from the medium- and small-scale processors. The majority of non- 
iodized salt is believed to be raw, unprocessed salt coming direct from salt farms and freely distributed in 
market places especially in areas near the salt farms or salt boilers (i.e. this salt does not pass through a 
processor). 

Table 4: 

pp - 

- - - - - - 

Insufficient legal enforcement. 

Inadequate utilization of lab 
facilities. 

Lack of coordination and 
communication among concerned 
organizations. 

LGUs are not sufficiently equipped 
for this type of monitoring. 

Leg~s~ar~on and Standards 
Sufficient legislation and 90% of small processors (f 360) 

Motivational initiative will be 
taken 

- - - - - - 

I- 

- 

- - - 

Increase involvement of local 
government and local 
administration in legal 
enforcement. 

Upgrade ClDD laboratories for 
quantitative analysis of more 
samples. 

Conduct training to enhance 
laboratory personnel skills. 

Ensure rapid and effective 
communication and strengthened 
coordination among concerned 
organizations. 

Equip LGUs with logistics for salt 
monitoring. 

standards including Food Act I cannot register for SNI because 
(1996), Law on Food Labelling and I they cannot meet all criteria 
Advertising (1999) and Law on I required by the SNI. Neither can 
Food Safety, Quality and Nutrition I they register as a small scale or 
(2004). I home industry (PIRT) because they 

Small salt processors will required 
to obtain a home industry license 
(PIRT), in place of the SNI. They will 
thus be registered and can be 
monitored. This will need to be 
done in collaboration with the FDA 



Presidential Decree 69 (1994) 
mandates that all salt intended for 
consumption by humans or 
livestock must be iodized. 
Ministry of lndustry is designated 
as the Coordinator for controlling 
the processing, packaging and 
labelling of iodized salt. 

Ministry of lndustry Decree 
No.42/M-IND/PER/11/2005 on 
Processing, Packaging and 
Labelling of Iodized Salt 

Indonesian National Standard 
(SNI) for iodized edible salt began 
in 1992 with updates in 1999, 
2000 and 2010. This standard is 
mandatory. 

Ministry of Home Affairs Decree 
No. 6312010 that all governors, 
mayors and bupati must 
coordinate and fund the IDD 
Control Programme (GAKY) and 
define coordinating bodies from 
provincial to sub-village levels to 
assure that "all the community 
consume iodized salt with SNI 
standard". 
Internal Monitoring System 
Large-scale facilities, which 
produce about 60% of total salt, 
have good process control 
procedures, laboratories and 
qualified laboratory analysts. They 
use regular titration to ensure 
that the salt produced is 
adequately iodized. 

External Monitoring System 

monitored externally by MOI and 
BPOM (FDA) external monitoring of salt 

Ministry of Home Affairs Decree their way to markets and capacity to undertake this task, 
No. 6312010 authorizes local consumers. including providing a dedicated 
government to monitor and mini-lab, developing standard 
enforce universal salt iodization - Many district laws, including operating procedures (SOPS) for 

produce a product for which there 
is a mandatory SNI. Thus they have 
no registration and do not follow 
the requirement for salt iodization. 

60% of small-scale processors 
(approximately 360) do not have a 
laboratory and/or ability to 
conduct regular qualitative 
measurement of iodine level due 
to lack of trained human resources, 
mini laboratory for titration or 
reagent supply. 

are not monitored. 

(BPOM) as normally PlRT is not 
applicable for products that should 
fall under the SNI. 

Small-scale processors will be 
provided with rapid test kits and 
clusters of small-scale processes 
with mini-labs (MI-UNICEF model). 

Strengthen processor 
associations/cooperatives. 

Provide support for periodic re- 
training on iodization systems 
(dosage) and internal monitoring 
by district industry office. 

Develop "Iodine Bank" in the 
clusters/groups of salt processors. 

local government in terms of 



this can include undertaking 
external monitoring and 
registering small-scale salt 
processors who are not able to 
obtain SNI registration 

Decree No. 63, are not 
implemented because there has 
been no funding source 
established by districtlcity 
government. 

joint sampling, etc. 

Discuss with FDA (BPOM) and 
Ministry of Health to modifications 
to criteria to temporarily allow 
small salt processors to obtain 
PIRT. 

Ensure the sustainability of the 
external monitoring by advocating 
to relevant stakeholders for 
allocation of proper resources. 

Engage local law enforcement to 
prevent rawlun-packaged salt at 
markets by developing local 
government legislation (perdu) and 
SOPS. 

Mobilize communities, chief of 
villages and local women's groups 
to actively control and drive out 
non-iodized salt from local 
marketslkiosks. 

Indonesia: flour fortification 
Flour fortification is mandatory in Indonesia. Based on household expenditure data from 2008 collected 
through the Social Economic Survey, Indonesians consume about 52g of flour per person per day. 
Consumption levels are similar in urban and rural areas. Consumption of wheat flour and wheat flour products 
appear to be increasing, driven largely by increasing demand for instant noodles. All of Indonesia's wheat is 
imported. It is milled by 15 large, sophisticated mills; the largest mill in the world is in Indonesia. Currently, 
about 10-15% of national demand is imported as flour from Turkey and Sri Lanka. All domestically-produced 
flour is believed to be adequately fortified according to the national standard (SNI). It is not known if all the 
imports are fortified. 

Table 5: 

Strengths 
Legislation and Standards 
Sufficient legislation and standards 
including Food Act (1996), Law on 
Food Labelling and Advertising 
(1999) and Law on Food Safety, 
Quality and Nutrition (2004). 

A Ministry of Health Decree in 
2000 (updated in 2010) 
recommended all wheat flour 
produced and distributed in 
Indonesia be fortified and a 
national standard (SNI) requires 
the addition of iron, folic acid, zinc, 
vitamin B1 and 82. 
Internal Monitoring System 
Indonesian mills purchase premix 
from reputable companies and 
have strong process control 

Weaknesses 

SNI mandates the monitoring of 
five flour fortificants. However the 
detection of small doses of 
vitamins, especially folic acid, is 
difficult for most laboratories. As a 
result the mills add an overage of 
fortificant to ensure that the folic 
acid can be detected. 

SNI does not meet WHO 
recommendations for iron level 
and compound, folic acid and zinc 
levels (assuming per capita flour 
A 

Action Plans (2011/12) 

Revise SNI requirement to analyse 
the amount of premix added, and 
measure amount of iron in the 
fortified flour as a "marker" of the 
entire premix. 

Conduct study on impact of 
fortified flour in improving 
nutrition status of the community. 

Revise the SNI to be in line with 
WHO recommendations. 



systems (most mills are fully 
automated). 

The mills also have laboratories 
and qualified lab analysts. Samples 
are frequently sent out to external 

1. External Monitoring Svstem 
I All mills are monitored annually by 

MOI and BPOM. Process control is 
reviewed and samples are 
analysed by government 
laboratories. 

The detection of folic acid in flour 
is difficult due to the very low 
levels. Samples of fortified flour 
may thus not appear to meet the 
SNI. To avoid this, mills routinely 
add more folic acid in order to 
ensure it can be detected. 

Revise the analysis method of the 
SNI to consider analysis of the 
premix and the amount added; use 
iron as a marker of premix added. 

Strengthen laboratory and human 
resource capacity in external 
monitoring. I 

Malaysia: salt iodization 
Salt iodization is mandatory only in the states of Sabah and Sarawak. All salt is imported into Malaysia, and 
salt imported into Sabah and Sarawak is already iodized. A national IDD survey among school children in 2008 
indicated borderline urinary iodine levels among people in Peninsular Malaysia, especially among rural 
children. People in six states exhibited urinary iodine levels less than the WHO cut-off for adequate iodine 
nutrition, indicating mild deficiency. National consumption of iodized salt was low; 28.2% of people consumed 
salt with iodine, 17.6% consumed salt with more than 15ppm iodine (WHO recommendation) and 6.8% 
consumed salt with between 20-30ppm of iodine (required by the Food Act 1983). Urinary iodine levels and 
consumption of iodized salt were higher in people in Sabah, indicating successful mandatory iodization. Even 
in Sabah however, only 25% of the population consumed salt iodized at 20-30ppm. 

Table 6: 

I 
I and Standards I 

Food Regulation 285 (under the 
Food Act 1983) establishes a 
standard for iodized table salt or 
iodized salt at 20-40ppm. 

lodization of salt is only mandatory 
in Sabah and Sarawak, and is 
voluntarily in Peninsular Malaysia. 

The iodization level specified in the 
Food Regulation does not 
differentiate between levels at 
point of entry (import) or at retail. 

Salt iodization will be mandatory 
for the whole country, pending 
approval of food regulation by the 
Minister of HealthIMinistry of 
Health committees. After the 
approval by MOH Committees, a 
Food Regulation on mandatory salt 
iodization will be gazetted with 
approval of Minister of Health. 

Require a pre-shipment certificate 
at point of entry. 

Develop database of salt re- 
packers to enable monitoring at 
that level. 



Malaysia flour fortification 
Malaysians consume about 115g of wheat flour per day in the form of bread and noodles. All of Malaysia's 
flour is milled in 13 large mills or is imported into the country as flour. A Ministry of Health proposal for 
mandatory flour fortification is currently being finalized, and will be submitted to Cabinet for approval. 
General purpose flour, which makes up about 27% of total flour, is price-controlled and millers are subsidized 
by the Government to compensate for high wheat prices. Details on how to implement mandatory flour 
fortification in the context of these price controls and subsidies are being developed. 

Table 7 :  
Strengths 
legislation and Standards 
Food Regulation 43 (under the 
Food Act 1983) provides a 
voluntary standard for fortified 
flour. In the Ministry of Health 
proposal, flour fortification will 
become mandatory (2.6ppm folic 
acid and 60ppm iron as ferrous 
fumaratel. 

Develop SOP/mechanism and 
provide appropriate resources for 
routine external monitoring at 
point of entry and retail levels. 

Increase information and 
communication to stakeholders 
and consumers. 

'- 
Internal Monitoring System 
Not applicable; all salt is imported 

- 

External MonitoringSystem 
Enforcement is responsibility of 
Ministry of Health. 

Monitoring is supported by testing 
at accredited food laboratories. 

Internal Monitoring System 
Modern facilities have good 
process control and laboratories 
on-site. 

External monitoring at point of 
entry and retail levels is not 
routine practice. 

Limited manpower for external 
monitoring. 

External Monitoring ~vs tem 
Centralized government food 
laboratory exists. 

..,,,nesses 1 Action Plans ,,,11/12) 

- - - 

Legislation for mandatory flour Complete Cabinet Memorandum is 
fortification is not yet in place. pending approval to amend Food 

Regulation and make flour 
fortification mandatory. 

Flour fortification i s  voluntary so 
there is limited experience in 
internal monitoring, as well as a 
lack of training of analysts, 
laboratory equipment etc. 

- - 

Enforce mandatory flour 
fortification. 

Facilitate training on internal 
monitoring (focus on process 
control) by microfeeder/premix 
suppliers, FFI and GAIN. 

External monitoring currently 
focused only on safety and quality 
of food. 

Manpower is limited. 

Develop SOP/mechanism for 
routine external monitoring at mill 
& retail level with appropriate 
resources. 

lncrease information and 
communication to stakeholders 
and consumers 

a: salt io~ 
Salr ~oa~zation is manaarory In ~Vlongolia. Approximately 8% of Mongolia's salt is  domestically produced and 
the remaining 92% is imported, primarily from China and the Russian Federation. The majority of imports are 
iodized. Currently about 89.1% of households consume iodized salt and 75.7% consume adequately iodized 
salt. (Fourth National Survey on Food and Nutrition, 2010) 



Table 8: 

. Strengths Weaknesses I Plans ( :1/12-2015) 
legislation and Standards - - -  

Law on Food (1999) and Existing laws and regulations do For 2012, developlupdate 
Law on salt iodization and not mention the need for internal necessary regulations or guidelines 
prevention of IDD (2003). monitoring by producers. to include an efficient regular 
The latter includes roles and monitoring structure. (Existing 
responsibilities of government The Law on Food indicates that regulation indicates quarterly 
agencies, producers and Inspection agency shall exercise monitoring which is not 
consumers. the power to build up information implemented due to many 

database on food safety. constraints or unrealistic way of 
Mandatory national standards doing business). 
exist for iodized salt. The Law on Food has no clear 

indication on who monitors, how For 2012, develop regulation on 
Guidelines for producers on salt monitoring is conducted, and food safety database, information 
iodization exist. whether the information is used sharing and their use in various 

for planning, is provided to planning within the respective 
A regulation on control of fortified government agencies, ministries and agents. 
foods (salt and flour) has been communities and producers. 
approved by the Minister of Food For 2012 through 2015, develop 
and Agriculture, Health and Proposed database does not technical standards on 
Inspections which covers sampling, include registration of fortified characteristics of fortified food and 
fortification, testing and storage. food including level of iodized salt regulations for each fortified food 

production and iodine content production. 
based on internal monitoring. 

Internal Monitoring Systc 
Salt manufacturers, including small 
producers, use the iodine checker 
and titration. 

Salt manufacturers receive free 
potassium iodate in line with 
amemorandum of understanding 
for 2010-2012 between the 
Ministry of Food, Agriculture and 
Light Industry (MOFALI) and the 
Government of Japan. 

External Monitoring System 
Officially approved guidelines for 
planned external monitoring exist. 

Each province has a chemical 
laboratory with official 
accreditation. Iodine content in 
salt is determined by titration. 

Custom inspection units at the 
border have quality control 
laboratories which are able to 
check iodine content by WYD and 
titration. 

Irregular monitoring, particularly 
at smaller manufacturers. 

No official protocol on internal 
monitoring. 

Smaller manufactures face 
difficulties, including high turnover 
of trained staff, and are sometimes 
reluctant to purchase reagents. 

Internal processes are interrupted 
by seasonal operation of salt 
producers, causing irregular supply 
of raw material. 

Lack of government resources 
(budget and human) for regular 
monitoring exacerbated by 
scattered location of salt 
manufacturers. 

No central database of information 
from external monitoring in 
inspection agencies (State and 
province). 

- ---- 

Review of internal monitoring 
operations to be conducted by 
responsible government agencies 
in 2012 if funds are available. 

Conduct training for salt producers 
based on assessment of needs and 
current situation of internal 
monitoring. To be done in 2012 if 
funds are available. 

Supply necessary equipment for 
internal quality control. To be 
done in 2013 if funds are available. 

Standardize external monitoring 
and update existing regulation 
external monitoring in 2013. 

Advocate increasing Government 
budget allocation for external 
monitoring in 2012. 

Improve capacity of provincial 
laboratories and human resources 
in 2012. 



Mongolia: flour fortification 
A law to mandate fortification of all flour milled domestically (from locally grown and imported wheat) and all 
imported flour is currently under development. As flour fortification is not yet mandatory, regular monitoring 
system have some weakness. Previous and current fortification programmes have limited focus on regular 
monitoring, resources and knowledge on efficient methods of monitoring. 

fortification is currently being 
drafted. 

Table 9: 

Standards exist for fortified flour 
(high and I grade) and premix KAP 
complex. Formula was developed 
during implementation of ADB 
project "Sustainable food 
fortification JFPR 9052" but needs 
to be revised to include vitamin D, 
etc. 

Strengths 
Legislation and Standards - , 
A law on mandatory flour 

Guidelines for flour fortification 
exist for producers. 

M, 11/12) 
- - - 

- 

Flour fortification i s  not yet I Advocate to policy- and decision- 

A regulation on control of fortified 
foods (salt and flour) has been 
approved by three ministries and 
covers sampling, fortification, 
testing and storage. 

mandatory and needs special 
effort. 

The premix KAP complex used to 
date does not meet WHO 
guidelines nor the Ministry of 
Health food fortification guideline. 

Policy- and decision-makers 
understanding of importance of 
fortified flour is insufficient. 

makers the importance of fortified 
flour to address common 
micronutrient deficiencies, such as 
iron, vitamin D, zinc, and folic acid 
among Mongolian population. 

Enforce a law on mandatory 
fortification on locally-produced 
and imported flour. 

Update the standard for fortified 
flour and premix KAP complex in 
line with WHO guidelines and the 
Ministry of Health guidelines on 
food fortification. 

Develop regulations to establish a 
regulatory monitoring system, 
sharing of information between 
respective ministries and agents 
and technical regulations for the 
fortified flour. 

Increase public awareness of the 
importance of food fortification. 

InternaLMonitoringSystem 
Large mills have good internal 
monitoring including process 
controls. 

Spot test is currently being 
conducted by domestic mills. 

Laboratories are capable of 
undertaking semi-quantitative 
analysis with adequate reagent 

supply. 

No regular protocol on operation. 

Monitoring is irregular particular 
by smaller mills. 

Review of internal monitoring 
operations in small flour millers by 
responsible government agencies. 

Conduct training for small flour 
millers based on assessment of 
needs and current situation of 
internal monitoring. 

Mandate GMP for large millers 
between 2012-2015. 



Nepal: salt iodization 
Salt iodization was mandated in 1999. Almost all salt is imported into Nepal, mainly from India, and is 
processed and distributed by the Salt Trading Corporation Limited. Salt is imported either already iodized or 
re-iodized if necessary, mainly at five points of entry, as well as at other branches as per requirements. The 
Salt Trading Corporation has large, sophisticated facilities capable of quality iodization and packaging. 
However, a small amount of non-iodized or inadequately iodized salt enters Nepal illegally. The DHS 2011 
indicates that 80% of households are consuming adequately iodized salt This is an increase from 73% in 2010 
(Nepal Living Standards Survey 2010-2011) and 58% in 2005. Surveys utilized rapid test kits (semi-quantitative 
methodologies) for assessing adequately iodized salt. 

External Monitoring System 
Officially-approved guidelines for 
planned external monitoring exist. 

Each province has an officially- 
accredited chemical laboratory to 
conduct spot test for fortified 
flour. 

Quarterly monitoring undertaken 
for large millers (20 millers). 

Table 10: 

Lack of government resources 
(budget and human) for regular 
monitoring. 

Standardize and conduct regular 
monitoring. 

Improve capacity of provincial 
laboratories and training of human 
resources once the law is 
approved - beyond 2013 if fund 
available 

Strengths 
Legislation and Standards 
lodized Salt (Production, Sale and 
Distribution) Act in place since 
1999. 

Iodized salt standard is 50ppm at 
production and 30ppm at retail. 

Food control is overseen by the 
Department of Food Technology 
and Quality Control under the 
Ministry of Agriculture and 
Cooperatives (DFTQC). 
Laboratories to test food 
fortification exist. 

Internal Monitoring System 
Well-established laboratory at all 
entry points and sales depots of 
salt trading. 

Internal monitoring system 
established (QA/QC) with trained 
human resources. 

Ac 

Regulation under the lodized Salt 
Act has not been gazetted -as a 
result salt iodization is not yet 
mandatory. 

A standard for common salt (which 
does not include iodization) exists 
under food regulation of Food Act. 

GMP is not implemented. 

Inadequate skills of technical 
personnel. 

- 

Mandate salt iodization either by 
establishing regulations for Iodized 
Salt Act 1999 or removing 
standard for common salt from 
Food Act regulation. 

Modify and approve SOP for salt 
iodization. 

Organize multisectoral meeting for 
reviewing fortification standard of 
salt. 

Update and endorse SOP on 
internal monitoring. 

Conduct refresher training for 
technical personnel. 

Strengthen laboratory facilities. 





Philippines: salt iodization 
Salt iodization has been mandatory in the Philippines since 1995 with the ASlN law. Since then household 
coverage of iodized salt has increased to the current level of 81.1%. However, 18.9% of salt remains un- 
iodized and 80.4% is below the national standard of 20ppm, implying that 61.5% is inadequately iodized. 
Roughly 70% of salt for domestic consumption is imported and the remainder is produced in a limited number 
of areas of the Philippines. Nevertheless, there are multiple importers and many small, medium and large salt 
farmers and processors. Transport of non-iodized salt within the Philippines is permitted, which complicates 
monitoring and enforcement of the ASlN law. 

External Monitoring System 
Food inspectors from central, 
regional and custom points 
monitor market, industry and 
importation points. 

Guidelines and format for external 
regulatory monitoring exists. 

Laboratory facilities are available 
at central and regional level. 

Minimum mandatory food 
standards exist. 

Manufacturers are required to  
have licenses prior to producing 
food. 

Table 12: 

Insufficient human resources to 
cover all industries and retail 
market throughout Nepal. 

Inadequate laboratory facilities. 

Standard does not cover all 
products at industries. 

Small-scale industries do not have 
an operating license. 

37 These concerns are covered by the Strategic Plan of the National Salt lodization Program that includes other action lines that will be 
pursued to ensure more effective salt iodization and its use 

40 

Ensure premix imported from 
certified suppliers only. 

Strengthen laboratory facilities. 

Conduct capacity building of 
DFTQC staff, with a focus on 
process monitoring. 

Develop and revise guidelines for 
external monitoring. 

Strengthen laboratory capacity of 
DFTQC to analyse vitamin A and 
folic acid in fortified flour. 

Promote use of logo developed for 
fortified wheat flour to facilitate 
demand (as done for iodized salt). 

Strengths 
Legislation and Standards 
Strong legal framework through: 

1. Republic Act No. 8172, 
otherwise known as "An Act 
for Salt lodization Nationwide 
(ASIN)" which was approved 
on December 1995 with 
corresponding Implementing 
Rules and Regulations (IRR). 

2. Republic Act No. 9711, 
otherwise known as "Food 
and Drug Administration Act 
of 2009" (August 18,2009) 
amending Republic Act No. 
3720, otherwise known as 
"Food, Drug and Cosmetics 
Act". 

' -  

Non-implementation of support 
from other departments/agencies. 

Value-added tax (VAT) is applied to 
imports of iodized salt, but not 
non-iodized salt, thus discouraging 
imports of iodized salt. 

Many salt manufacturers are 
unable to meet good 
manufacturing practice (GMP) 
standards and so are unable to 
secure license-to-operate (LTO). 

Continue strengthening the Technical 
Working Group on the National Salt 
lodization Program (TWG-NSIP) and 
the Salt lodization Advisory Board. 
Explore and extend incentives e.g. 
income tax holiday, lower 
government fees, soft loans for 
equipment, etc. 

Continue to work for legislation that 
will declare iodized salt as a zero-VAT 
product. 
Formulate GMP standard appropriate 
to salt industry based on risk analysis 
to be conducted. 



FDA Administrative Order No. 
153 s. 2004 on the "Revised 
Guidelines on Current Good 
Manufacturing Practice in 
Manufacturing, Packing, 
Repacking, or Holding Food". 

4. FDA Administrative Order No. 
88-B s. 1984 on "Rules and 
Regulations Governing the 
Labelling of Prepackaged Food 
Products Distributed in the 
Philippines" 

Internal Monitoring System 
Motivated towards more efficient 
protocols. 

Industry is open to improvement 
or changes. 

~ c o n a u c t  rev~ew ot A ~ I N  ~ a w  and its 
IRR. 

RTK-based monitoring conducted 
instead of quantitative monitoring. 

Documentation of processes not 1 adequately done. 

Support industry to build QA systems b 
setting standards for salt iodizing 
machines, developing a scheme for 
equipment validation, and conducting 
training and mentoring. 

Validation of equipment to check 
effectiveness in mixing is not 
performed. 
Single standard across all levels Conduct a review of the ASlN Law 
leads to production of non- and its IRR. 
adequately iodized salt. 

External Monitoring System 
Local government units (LGUs) Low licensing coverage because of Provide further guidance and 

participation in monitoring (when inability to meet GMP assistance to LGUs to enable them to 

strong). requirements. improve monitoring. 

Availability of training records. LGU monitoring is weak when 
there is: 

lack of resources and 
direction, 

insufficient reporting to FDA, 
and 

Poor coordination of results. 

Trans-shipment monitoring 
protocols not being followed due 
to inadequate resources (e.g. 
human). 

Strengthen the FDA external 
monitoring system based on the 
country review done by Dr Randall as 
is applicable to Philippine context. 

Review ASlN Law and its IRR. 

FDA to implement process 
monitoring of salt iodization plants 
in addition to collecting samples for 
testing. 

BOC does not strictly enforce Conduct re-orientation among BOC 
agreed procedure for receiving salt officials. 
importation (i.e. salt should be in 
yellow lane and not in green lane). 

rlour IurullCdLIuII W ~ S  I I I ~ U ~  ~~ ld l~datury  in the Philippines on the basis of a Republic Act issued in 2000 
establishing a mandatory and voluntary fortified food programme. The mandatory programme included flour 
fortified with vitamin A and iron, rice fortified with iron, oil fortified with vitamin A and sugar fortified with 
vitamin A. At the present time, all flour, domestically milled and imported, is believed to be fortified. All oil is  



also believed to be fortified. Rice managed by the National Food Authority is fortified. Sugar is not fortified. 
Approximately 90% of the wheat flour in the Philippines is domestically milled; the rest is imported, 
particularly from Turkey. Wheat is milled into flour in 12 large and sophisticated mills which are believed to 
have good process control procedures. 

Table 13: 

Leaislation and Standards 
Strong legal framework through: 

1. Republic Act No. 8976 - 
"Philippine Food Fortification 
Act of 2000" 
(November 2000) and 
subsequent IRR and 
standards. 

2. Republic Act and 
administrative orders noted 
in Table ?? 

Internal Monitoring System 
Established procedures for 
monitoring and resources at 
large scale. 

External Monitoring System 
Regular monitoring performed 
since there are few flour millers 
to monitor. 

Recognized laboratories required 
to report results of testing to FDA, 
which is not consistent with 
principle that these laboratories 
are independent. 
Standards for fortification need to 
be updated to comply with WHO 
recommendations. 

Support from other departments/ 
agencies not implemented. 

Possibility that the industry is 
using premix that does not 
adequately protect the stability of 
vitamin A which results in loss of 
vitamin A in the finished product. 

The same sampling methodology 
is used for routine monitoring and 
for enforcement. 

FDA to validate weakness regarding 
reporting; if true, provisions are to be 
reviewed and revised. 

Review and revise standards for flour 
fortification. 

Strengthen coordination mechanisms 
to ensure adequate support to 
industries covered; include revival of 
commodity-specific technical working 
groups. 

Ensure industry retains 
samples/composite sample of premix 
for FDA validation. 

NNC to present the results of FDA 
monitoring to the flour industry and 
to facilitate resolution of the issue 
related to the stability of vitamin A in 
the fortificant being used. 

Strengthen the external monitoring 
system of FDA based on the country 
review done by Dr Randall as 
applicable in the Philippine context; 
engage services of an external 
consultant as necessarv. 

Sri Lanka: salt iodization 
Salt iodization is mandatory in Sri Lanka. All salt is domestically produced and over 80% is processed by just 
two major producers. However, about 10% of salt is processed by about 250 small-scale producers. Much of 
this salt is either not iodized or poorly iodized. The third National IDD Survey of 2010 indicated that 68.3% of 
salt was adequately iodized. Urinary iodine data indicates adequate iodine nutrition among school children 
but inadequate levels among pregnant women remain. 

Table 14: 
Strengths Wc A c 
Legislation and Standards 
Legislation for mandatory salt Legislation for mandatory salt Enforce a maximum level of iodine 
fortification was developed in 1995 applies only to salt for human in production (25-35ppm) 

I and revised in 2005. A second 1 consumption and not salt for I I 
1 revision was made in 2011 I animal consumption. I Rephrase vague clauses in the 1 
38 There are plans to formulate a strategic plan for fortified staples once the policy on mandatory fortification 
of staples has been adopted 



x-I ~anka: flour fortification 
Flour in Sri Lanka is milled by only two very large mills. One mill, Serendib, which has approximately 20%-25% 
of the market share for flour, voluntarily fortifies its flour at levels of 60ppm electrolytic iron and 1.5ppm of 
folic acid. The Government has a policy of discouraging consumption of wheat and promoting consumption of 
rice for health reasons and because all wheat is imported whereas rice is domestically grown. Food balance 

current gazette (e.g. clause for 
table salt). 

Create a network of regional food 
laboratories. 

Quantify maximum tolerance 
levels of impurities. 

Facilitate registration of salt 
producers, re-packers and 
products. 

Enforce labelling requirement for 
processed foods. 

Discourage iodization by small- 
scale facilities, unless they have a 
laboratory capable of quantitative 
assessment. Small facilities should 
be restricted to repacking only. 

Ensure that salt processing 
facilities establish internal quality 
control systems. 

Develop a uniform internal 
monitoring checklist. 

Develop a regular and timely 
feedback mechanism between 
industry and regulators. 

Develop a checklist for external 
monitoring. 

Develop central and regional 
databases on external monitoring 
data. 

Establish regular networking with 
stakeholders. 

Request a tax waiver for 
potassium iodate from the 
Ministry of Finance and Planning. 
Establish a system for 
procurement of K103 by registered 
companies only in order to ensure 
good quality of K103. 

although it has not been gazetted 
yet. 

The standard for iodized salt i s  
30ppm at production level and 15- 
25 ppm at retail level. 

Policy guidelines for fortification of 
food exist as well as a Food 
Advisory Committee, a 
Fortification Sub-committee and 
an Iodine Steering Committee. The 
Iodine Steering Committee 
monitors the US1 programme at 
central level. 
Internal Monitoring System 
80% of salt is processed by two 
large producers with good internal 
process control systems. 

- 

External Monitorjng System 
Regular monitoring at retail and 
production sites by the Ministry of 
Health. 

Irregular recordkeeping of premix 
and laboratory results. 

Poor feedback mechanism to 
regulators. 

Poor or non-existent internal 
monitoring at small-scale facilities. 

- 

Government monitoring does not 
use internal monitoring results of 
the salt industry. 

Poor feedback to producers and 
inadequate dialogue with 
producers. 

No computerized database of 
external monitoring results for 
trend analysis. 



sheets suggest wheat consumption is falling. For these reasons there is no political will to mandate flour 
fortification. 

Table 15: 
Strengths 
Legislation and Standards 
Policy guidelines for fortification of No legislation for mandatory Discuss voluntary fortification with 
food in Sri Lanka (2008) exist. fortification. millers. 
These guidelines set out principles 
of food fortification including 
principles for establishing 
standards. 
-- - . - - - . - - - - 
Internal MonitorincSystSK - - 

Both flour mills are large and No dialogue between millers and Initiate dialogue with millers to 
sophisticated. Information is not the Ministry of Health. support strong internal monitoring 
available on their internal systems. 
monitoring systems, but these 
mills are likely to have strong Develop a uniform internal 
process control systems. monitoring check list 
External-Monitoring System 
Laboratory facilities for monitoring No external monitoring systems Establish a regular monitoring 
are available. currently exist. system for voluntary fortification. 

Develop a checklist for external 
monitoring. 

1: salt iodization 
vier Nam ~mplemented universal salt iodization since 1999 following a government ordinance (No. 19) on 
production of iodized salt for human consumption including salt in food processing. By 2005, Viet Nam was 
thought to have achieved all the goals of the IDD programme: median urinary iodine was above 122ug/L and 
national coverage of adequately iodized salt was 93.2%. As a result, resources and national efforts for salt 
iodization were scaled back; primary responsibility for the programme was assigned to provinces, budget was 
cut, etc. An updated government decree (No. 163) was issued in 2005 but it did not mandate iodization of all 
salt. A survey conducted during 2008-2009 revealed that coverage with adequately iodized salt had fallen to 
69.5% and urinary iodine levels had also fallen to 83ug/L, below the target level of 100ug/L. 

From September 2009, under the new decree, local authorities now have a right to allocate budget to provide 
iodized salt to the citizens of the provinces or to directly provide money for poor people to buy iodized salt. 
Instead of subsidizing the cost and freight for iodized salt, either iodized salt is directly provided or and support 
in kind is given to the poor, disadvantaged or targeted beneficiaries. Local authorities decide which method is 
appropriate for their local context. However, there is evidence that the poor in some provinces use the funds 
provided to buy other products, not iodized salt as intended. In some ethnic minority areas, cash provided 
was used to buy alcohol instead of iodized salt. Therefore, it is recommended that provinces provide iodized 
salt instead of cash to the targeted beneficiaries. Viet Nam state enterprise Vinafood 1 was assigned the task 
of purchasing salt from salt producers, producing iodized salt and providing it to target populations in 
disadvantaged provinces. 

Currently, both refined salt and iodized salt circulate widely in consumer markets. However, insufficient 
attention has been paid to the iodine levels of iodized salt, leading to a poor IDD control programme. 

Up to now, the Government is trying to maintain the supply-demand balance of iodized salt, one of the 
essential goods in the country. At present, salt is farmed in 20 provinces of Viet Nam and processed by more 
than 80 medium to large salt processors. However, many processors have stopped producing salt. Salt 
production of Viet Nam was 1.2 million tons in 2010. According to the Decree No. 61/2010/ND-CP dated 
4 June 2011, the enterprises working in the field of salt production, salt exploitation and salt processing have 



been categorized for priority investment within the agriculture sector, wherein a small subsidy for salt 
transportation of up to 500,000 VND per year, per producer is provided. 

Viet Nam: flour fortification 
A new food safety law in Viet Nam, approved on 17 June 2010 and in effect since 1 July 2011, allows food 
fortification as a strategy to improve public health if the vitamin and mineral deficiencies concerned are 
proven to be public health problems. Under this law, a decree on mandatory flour fortification and standard 
operating procedures will be developed. Wheat is milled into flour in Viet Nam in 27 mills. There are about 

. ---- 
Strengths Weaknesses Action Plans (2011/12) 
Legislation and Standards 
Food Safety Law No. No existing decree on mandatory Develop or revise decree on 
55/2010/QH12 in effect since salt iodization. mandatory salt iodization (to be 

July 2011. done by Ministry of Health in 
No existing regulation for handling 2011-12). 

Technical regulations for iodized violations of compliance with 
salt ratified in 2011. technical regulations on iodized Develop decrees to handle 

salt. violations of food safety and 
compliance with technical 

No quality assurance requirements regulations for fortified foods (to 
for manufacturers of iodized salt. be done by VFA in 2012). 

Develop circular on guidelines for 
external monitoring systems (to 
be done by VFA in 2012). 

Develop technical regulations on 
factory conditions including 
required staff, facilities, 
procedures, etc. (to be done by 

- -  
MARD in 2012). 

- - -  
. Internal Monitoring System 
Sixty-nine per cent of households 
consume adequately iodized salt. 

Iodized salt in production since 
1999. 

Large number of small- and 
medium-sized industries with little 
or no quality assurance systems. 

Lack of or poor facilities and 
technology for quality assurance. 

Ministry of Health provides 
technical support for internal 
monitoring, including guidelines. 

MOARD and MOlT provide 
support/incentives to small- and 
medium-sized producers. 

External monitoring undertaken by 
iodine deficiency control 
programme. 

External monitoring by IDDC 
programme is not systematic; VFA 
has only recently become involved 
in administration/management/ 
regulation of iodized salt. 

No guidelines on monitoring at 
industry or market level. 
Roles and responsibilities of 
government agencies (MOH, MOlT 
and MOARD) for food safety 
control are currently being defined 
(under the Food Law in effect since 
July 2011). 

- 

Develop a monitoring system 
involving factory inspection (to be 
done by VFA in 2012). 

Develop and strengthen 
laboratories (to be done by VFA in 
2012). 



five large scale mills and the remainder are small or medium scale mills in North Viet Nam. Many of these mills 
already have experience in adding fortificants or additives as requested by their customers. Although wheat 
flour consumption remains quite low (approximately 40g per person per day according to FA0 data), 
consumption is rising rapidly and wheat flour is consumed mainly in the form of noodles (fresh and instant), 
bread, baguettes, cookies and other bakery products. 

Table 17: 
Strengths 
Legislation adZtaTiaards 
Food Safety Law No. 
55/2010/QH12 in effect since 
July 2011. 

Technical regulations for flour 
fortification ratified in 2011. 

' Internal Monit-oring System- - 

70% of products are manufactured 
in modern factories certified 
ISO/HACCP. 

Consumption of wheat flour i s  
increasing. 
Flour manufacturers have 
experience in fortification and 
adding additives. 

No existing decree on mandatory 
flour fortification. 

No existing regulation for handling 
violations of compliance with 
technical regulations on fortified 
flour. 

No quality assurance 
requirements for manufacturers of 
fortified flour 

Ac" -' - 
Develop a decree on mandatory 
flour fortification (to be done by 
Ministry of Health in 2012-2014). 

Develop decrees for handling 
violations of food safety and 
compliance with technical 
regulations for fortified foods (to 
be done by VFA in 2012). 

Develop circular on guidelines for 
external monitoring systems (to be 
done by VFA in 2012). 

Develop technical regulations on 
factory conditions including staff, 
facilities, procedures, etc. (to be 

I done bv MOlT in 2012) 

, Extmal MonitoriOgSystem 
Not applicable; there is no external 
monitoring system for fortified 
flour in place. 

- - -  , - 

Most factories are not yet ready 
for fortification. 

Premix, lab facilities and 
fortification technologies are 
limited. 

There i s  a lack of information on 
benefits of flour fortification (price 
and other barriers from a 
commercial point of view). 

I . . 

Not applicable; there are no 
guidelines on levels for monitoring 
of fortified flour. 
Roles and responsibilities of 
government agencies are currently 
being defined (under the Food 
Law in effect since 1 July 2011). 

- 

Provide technical support for 
internal monitoring, including 
guidelines, particularly for small 
mills. General characteristics of 
quality control of wheat flour 
should be guided by MOlT but the 
quality control of fortified flour 
should be guided by Ministry of 
Health (according to food law). 
MOH and MOlT to provide 
information on premix suppliers, 
laboratory assistance and feeders. 
MOlT to provide government 
support/incentives to small- and 
medium-sized mills. 

Develop a monitoring system 
through mill inspection and post- 
market survey for monitoring both 
retail and wholesale markets (to 
be done by MOH and MOlT in 
2012). 

Develop and strengthen 
laboratories (to be done by VFA in 



Conclusions and Recommendations 

Fortification is one of the most cost-effective strategies to address micronutrient deficiencies, which 
contribute to a loss of gross domestic product (GDP) between 2% and 3%. 

To ensure cost effectiveness and sustainability, fortification requires an enabling environment which 
consists of a thoughtful legal framework and effective, auditable, internal and external regulatory 
monitoring. 

The legal framework needs to be underpinned by a food law or legislation which should be brief and 
use general language such as "not containing any harmful substances", "must be fit for human 
consumption", etc. This legislation should in turn be supported by technical regulations and 
standards that are based on the latest available scientific evidence and/or accepted international 
norms. 

Development of technical regulations and standards ideally involve wide participation of stakeholders 
such as (but not limited to) government, industry, supply chain operators and the general public. 
Legal mechanisms are ideally user friendly but still provide clear directives as to the roles, duties and 
responsibilities of all concerned. 

It is recommended that internal monitoring be formalized and strive to match the standards of 
internationally accepted norms such as HACCP, GMP, ISO, etc. Internal monitoring is ideally 
transparent and adaptable to external regulators' expectations. This includes self-regulation which 
can be internally and/or externally verified and withstand a comprehensive audit by experts in that 
field. 

It is incumbent upon food producers to ensure the fortification premix is fit for purpose and sourced 
from credible suppliers as quality premix is essential for producing a quality fortified product. 

It is recommended that external monitoring is based on internationally-accepted risk analysis 
protocols which can guide the regulator on the level and frequency of inspection required. 

External monitors are ideally knowledgeable about the systems they are inspecting so they can offer 
advice and support to industry to prevent non-compliance. They may be proactive and not restrict 
themselves to enforcement. These monitors are ideally subject to performance review. In many 
countries there is a need to build the capacity of external regulators and develop guidelines for their 
roles and responsibilities. 

External monitoring, while expected to cover everything from quality of input to safety of the 
consumer, may emphasize monitoring at the point of production as this is where fortification takes 
place. 

Under international agreements, imports need to be monitored to the same standard as 
locally-produced foods. Logistical constraints, such as the need to move the product out of the port 
facilities expeditiously, require different methodologies for regulatory monitoring of imports, such as 
greater reliance on certificates of analysis. 

Monitoring at retail and household level is within the mandate of the external monitoring agency and 
provides valuable information regarding the quality of fortified foods throughout the food chain. 
Non-compliance at retail or household level needs to be investigated thoroughly. Since the producer 
cannot be blamed at this level, given the producer uses a verified internal monitoring system and has 
a clean history of external inspections of the premises, deficiencies may be due to problems 
anywhere within the supply chain. 

Due to the broad mandate of the external regulator, it is often necessary to devolve authority (but 
not responsibility, which remains with the regulator) to regional or local agencies to conduct 



monitoring on the regulator's behalf. If this is the case, it is the responsibility of the regulator to 
ensure that (a) monitoring i s  being carried out in a systematic and satisfactory manner and (b) 
mechanisms are in place to ensure two-way communication with the regulator. 

External monitoring will always be easier if there is a registration and licensing system observed by 
food processors and/or handlers. Such registration or licensing may be the mandate of another 
agency and, if so, good communication is required. 

IEC plays a key role in any sustainable food fortification programme. Thus, the regulator needs to be 
an integral part of the effort and ensure industry knows what to do, how and why. Mechanisms to 
identify and troubleshoot processing errors, and ensure good communication between the regulator 
and all involved in the food chain are necessary. IEC messages from the regulator need to be 
developed, and are ideally highly specific and presented in language appropriate to the recipient. 

Good laboratory facilities with adequately qualified analytical personnel and access to suitable (if not 
the latest) technologies will enable the regulator to obtain timely analytical support and guidance in 
interpreting that analysis within the requirements of the technical regulations and/or standards. 
Screening tools, such as spot test or qualitative techniques, as well as high-level quantitative analyses, 
are also recommended. The laboratories, ideally, are also able to provide information relating to 
laboratory error in any analysis and advise i f  such analysis is suitable as a monitoring tool. 

In many countries, small-scale fortification is necessary for reaching the most disadvantaged. 
However, it might not be possible or realistic to ensure routine regulatory monitoring in small-scale 
fortification enterprises. It may be necessary to establish parallel, externally-funded systems to 
provide small-scale facilities with the support they need to produce a quality fortified product. 
Standards for large-scale production may not be applicable or necessary as long as the fortified food 
produced is safe. 

Fundamental to regulatory monitoring, whether for large- or small-scale fortification, is identifying 
the point of production or fortification so that all functioning facilities are monitored - not just those 
which are licensed, registered or otherwise known to the regulators. 
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WHO Regional Office for the Western Pacific, Manila, Philippines 

DISTINGUISHED PARTICIPANTS, COLLEAGUES, LADIES AND GENTLEMEN. 

It is a pleasure to host this meeting on Regulatory Monitoring of Salt and Flour 

Fortification Programmes in Asia. I am especially pleased by our strong partnerships 

with the organizations whose collaboration, hard work and support have made this 

meeting possible. In particular, I would like to thank UNICEF, the Flour Fortification 

Initiative, the Global Alliance for Improved Nutrition - or GAIN, the Micronutrient 

Initiative and the World Bank for helping plan and fund this meeting. I am honoured to 

make these opening remarks on behalf of all our partners. 

Today marks the second major event focused on Nutrition this year, in South-East 

Asia and the Western Pacific, following the Biregional Meeting on Scaling-up Nutrition 

held in Sri Lanka in August. 

As you all know, fortification of staple foods is a highly effective way of improving 

nutritional status and public health because it does not require people to change their 

eating habits. By adding micronutrients to staple foods, we can help to achieve United 

Nations Millennium Development Goals - in particular MDGs 1 through 6. 

Micronutrients make a macro impact on development. 

More than being effective, micronutrient supplementation and fortification have 

proven to be among the most cost-effective ways to reduce malnutrition and the 

resulting health and development issues it creates. 

The Copenhagen Consensus is a group of leading economists, including five 

Nobel laureates, who analysed solutions to global problems on a cost versus benefit 

basis. The group concluded in 2008 that two of the three most cost-effective solutions to 

global problems involved adding micronutrients to food. Micronutrient supplementation 

for children - specifically Vitamin A and zinc -was rated Number 1, while iron and salt 

iodization was judged the third-most cost-effective way to attack malnutrition. 



The conclusions of these top economists serve to provide further support to work 

that WHO and UNICEF have supported for decades and that was started as far back as 

100 years ago. 

The success of salt iodization programmes is perhaps the best example of the 

great strides possible when the food industry works with government to improve public 

health. 

In 1990 the United Nations World Summit for Children set the goal of virtual 

elimination of iodine deficiency disorders - or IDD. At that time, IDD affected more than 

2 billion people all over the world. IDD hurts children's ability to learn and negatively 

affects workers' productivity. Indeed, IDD can retard development in a country. 

Thanks to a worldwide effort, the proportion of people consuming iodized salt 

increased from about 20% in 1990 to about 70% by 2000. This represents an increase of 

350% over 10 years. But even in many countries where salt is iodized, often not enough 

iodine is used to erase the threat of iodine deficiency for consumers. 

These are important concerns to address now, as more than 120 countries are 

putting salt iodization programmes into effect. Another 34 countries have already 

eliminated iodine deficiency with such programmes. 

The key has been strong partnerships. Former United Nations Secretary-General 

Kofi Annan singled out the universal salt iodization and iodine deficiency disorders work 

as a model public-private partnership for development. 

Two regions in particular - Latin America and the Caribbean, and East Asia and 

the Pacific - are now close to achieving the goal of 90% of households consuming 

adequately iodized salt. This achievement is one of many to celebrate in the Western 

Pacific Region, even as success has been more elusive in South Asia. 

We face similar challenges with iron fortification programmes in the Region. About 

2 billion people globally suffer from iron deficiency. More than half of them live in South 

Asia. 

Experts from WHO, the World Bank and Harvard University concur that iron 

deficiency costs countries more than any other disease, except tuberculosis. Anaemia 

and even mild to moderate iron deficiency can hamper the work performance of people 

of all ages. The condition can cripple children's ability to learn and grow, as well as their 

ability to fight off infections and other illnesses. 



While rice is the main staple food in Asia, wheat has proven easier to use in large- 

scale fortification programmes because most countries, including the Philippines, have 

large modern wheat mills that can supply entire markets with high-quality fortified flour. 

Iron fortification is especially important for pregnant women, nearly half of whom 

globally suffer from anaemia, considered responsible for 20% of maternal mortality. In 

fact, adding multiple vitamins and minerals - including folic acid and iron -to the more 

than 400 million tons of wheat consumed globally each year would substantially improve 

health and nutrition overall, and help reduce birth defects. 

But for these programmes to continue to steadily contribute to achieving the 

health-related MDGs, we must have strong and efficient regulatory systems in place to 

make certain that fortified foods meet nutritional, quality and safety standards. 

The WHO and FA0 Guidelines on Food Fortification with Micronutrients provide a 

model for monitoring and evaluating fortification programmes. 

Even with clear guidelines, however, weaknesses in the regulatory monitoring 

systems can threaten to undermine the successes in the Region. Specifically, health 

officials in some countries hesitate to start mandatory wheat flour fortification 

programmes because of concerns about their capacity to implement and monitor them. 

Another concern with salt fortification programmes is overall salt consumption. 

Iodized salt does not mean increasing total salt consumption. High intake of salt is a 

major risk factor for high blood pressure and related noncommunicable diseases, such 

as stroke and cardiovascular diseases. 

Estimates of salt consumption in the Western Pacific Region show it is much 

higher than the recommended limits and is increasing in some countries. WHO 

encourages closely coordinating salt reduction strategies with salt fortification 

programmes to ensure good iodine levels while reducing the risk of hypertension and 

related diseases. 

Precisely to help countries work through issues to build such programmes is the 

reason that so many partners -WHO, UNICEF, FFI, GAIN, the Micronutrient Initiative 

and the World Bank - have come together to organize this Meeting on Regulatory 

Monitoring of Salt and Flour Fortification Programmes in Asia. 



In addition, we have invited representatives from various government sectors, as 

well as the salt and wheat flour industries, to bring together all the points of view and 

experience necessary to conduct successful national fortification programmes. 

This mix of partners from all sides of the issue - from the public and private 

sectors, governments, scientific institutions, national and international nongovernmental 

organizations, millers and more - is our greatest strength: a good partnership is much 

more than the sum of its parts, a good partnership produces real and workable solutions. 

With that spirit and conviction, I welcome you to Manila and wish you success in 

your deliberations. I look forward to reviewing your conclusions and recommendations. 

But most of all, I look forward to hearing your solutions. 

Thank you. 
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Mohamad Soffian bin Mohamad Rasid 
Senior Assistant Director 
Nutrition Division 
Ministry of Health, Malaysia 
Level 7, Block E10, Parcel E, Precint 1 
62590 Putrajaya 
Malaysia 
Tel. No.: +603-88834092 
Fax No. +603-88884647 
Email: sofl5an@moh.gov.mv 

Ms Bong Mee Wan 
Principal Assistant Director (Nutrition) 
Sarawak Health Department 
Ministry of Health 
Jalan Tun Abang Haji Openg 
93590 Kuching 
Sarawak 
Malaysia 
Tel. No.: +6082-256566 
Fax No.: +6082-424959 
Email: bon~wO.snvk.moh.~ov.my 

Ms Balgan Altantsetseg 
Deputy Head of Strategic Planning and Policy Department 
Ministry of Food Agriculture and Light Industries 
Mongolia 
Tel. No.: 976-990 16382 
Fax No.: 976-15-45-3121 
Email: altaa 2002@,yahoo.com 
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Mr Olonbayar Bat-Ochir 
Director 
Tsavdan Impex Salt Company 
Mongolia 
Tel. No.: 0976-99104056 
Fax No. : 
Email: tsavdan impex@vahoo.com 

Ms Norov Bolormaa 
Nutrition Researcher 
Nutrition Research Center 
Public Health Institute 
Mongolia 
Tel. No.: 0976-99235574 
Fax No.: 
Email: bolor nrc@yahoo.com 

Ms Byambaa Buyanjargal 
Laboratory Technician 
General Inspection Agency 
Mongolia 
Tel. No.: 0976-96059979 
Fax No,: 
Email: buva 65@vahoo.com 

Ms Dalkhaa Oyunchimeg 
Head of Health Inspection Unit 
General Inspection Agency 
Mongolia 
Tel.No.: 0976-91919818 
Fax No.: 0976-263305 
Email: ownchimeg 06 1 O@vahoo.com 

Mr Kornsl Prasad Acliarya 
Under Secretary (Law) 
Ministry of I-Iealth and Populsltiun 
Nepal 
Tel. No.: 977 1 4262896 
Fax No.: 977 1 4262862 
Email: acharyako@hotmail.com 

Ms JIwan Prava Lama 
Di ~~ector General 
Department of Food Technology and Quality C:ontrol 
Nepal 
Tel. No.: -1-977-1-4262369 
Fax No.: +977- 1-4262337 
Ernaii: 

- 



PHILIPPINES 
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Mr Kumar Rajbhandari 
Divisional Manager 
Salt Trading Corporation Limited 
Kathmandu, Nepal 
Tel. No.: +977-1-4280432 
Fax No.: +977-4271704 
Email: kumar@,stcnepal.com 

Mr Rishi Rajbhandari 
Under Secretary 
Ministry of Agriculture and Cooperatives 
Nepal 
Tel. No.: 977 14211639 
FaxNo. 977 14211935 
Email: rishi~l5@hotmail.com 

Dr Shyam Raj Upreti 
Director 
Child Health Division 
Ministry of Health and Population 
Nepal 
Tel. No. 977-1-4225558 
Fax No.: 977-1-4262263 
drshyam@hotmail.com 

Atty. Jemina M. Sy-Flores 
Special Assistant to Deputy Commissioner, AOCG 
Bureau of Customs, Gate 3, South Harbor 
Port Area, Manila 
Philippines 
Tel. No.: +639209384437 
Fax No.: +63252745 17 
Email: jemina~syflores@yahoo.com 

Ms Maria-Bernardita T. Flores 
Assistant Secretary and concurrent Executive Director IV 
National Nutrition Council 
Manila 
Philippines 
Tel. No.: 63-2 8462045 
Fax No.: 63-2 846435 1 
Email: Bemie.flores@nnc.gov.ph; mbflores2003@yahoo.com 

Ms Nelly D. Guinid 
Assistant Division Chief 
Bureau of Trade Regulation & Consumer Protection (BTRCP) 
Department of Trade and Industry (DTI) 
Makati City 
Philippines 
Tel. No.: (02) 75 1-3238 
Fax No.: 890-4949 
Email: nellyguinid@yahoo.com 
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Ms Florita T. Descallar-Moraleja 
Food and Drug Regulation Officer IV 
Food and Drug Administration 
Civic Drive, Filinvest Corporate City 
Alabang, Muntinlu~a City 
Philippines 
Tel. No.: 09198337904 
Fax No.: 02-8078386 
Email: flor.moraleja@yahoo.com 

Ms Maria Victoria Pinion 
Nutritionist-Dietitian III 
Food and Drug Administration 
Civic Drive, Filinvest Corporate City 
Alabang, Muntinluua City 
Philippines 
Tel. No.: 63 2 8425606 
Fax No.: 63 2 8425606 
Email: mavspinion@yahoo.com 

Atty. Emilio Polig, Jr 
Chief, Legal Information and Compliance Division 
Food and Drug Administration 
Civic Drive, Filinvest Corporate City 
Alabang, Muntinluua City 
Manila, Philippines 
Tel. No.: 63 2 8424592 
Fax No.: 63 2 8424592 
Email: erniliojrp@yahoo.com 

Dr. Juan Antonio A Solon 
Executive Director 
Nutrition Centre of the Philippines 
2332 Chino Roces Avenue Extension Fort Bonifacio 
Taguig 1630 
Philippines 
Tel. No.: 8164165 
Fax No.: 816-4240 
Email: jsolon@ncp.orcr.ph 

Ms Rosalyn F. Tomimbang 
Food Drug Regulation Officer 1 
Civic Drive, Filinvest Corporate City 
Alabang, Muntinlupa Citv 
Philippines 
Tel. No.: 63092152698 14 
Email: bbtomimbang~,vahoo.com 



SRI LANKA 

SOCIALIST REPUBLIC 
OF VIET NAM 
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Mr Mahinda Gunawardena 
Chairman I Executive Director 
Lanka Salt Limited 
Sri Lanka 
Tel. No.: 00 94 777 746075 
Fax No.: 00 94 11 2728033 
Email: gmahinda0,sltnet.lk 

Dr Renuka Jayatissa 
Head, Department of Nutrition 
Medical Research Institute 
Ministry of Health 
Sri Lanka 
Tel. No.: 0094-1 1-2695999 
Fax No.: 
Cel No.: 0094-777-788444 
Email: renukaiayatissa@ynail.com 

Dr Ranaweera R.M.L.R. Siyambalagoda 
Director General of Public Health Services 
Ministry of Health 
383 Dean's Road 
Colombo-0 
Sri Lanka 
Tel. No.: 
Fax No.: 
CelNo.: 0094 71 8357601 
Email: siyambala@health.gov.lk 

Mr Mahinda Wijesundera 
Project Coordinator 
ICC IDD Sri Lanka 
No. 22, Dutugenuna Street 
Pamanicada, Dehiwala 
Sri Lanka 
Tel. No.: 0094 777 558831 
Fax No.: 00 94 11 2728033 
Email: gmahinda@sltnet.lk 

Prof Nguyen Cong Khan 
General Director 
Viet Nam Food Administration 
135 Nuitruc Street 
Ba Dinh District 
Ha Noi 
Viet Nam 
Tel. No.: +84 913235290 
Fax No.: 84 4 38463739 
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Ms Le Viet Nga 
Deputy General Director 
Domestic Market Department 
Ministry of Industry and Trade 
54 I-Tai Ba Teung Street 
Moan Kiem District 
Ha Nai 
Viet Narn 
Tel. No.: 0084 4 22205452 / 0084 9032483 10 
Fax No.: 0084 4 22205528 
Email: nealv@dmoit.gov.vn; ngaleviet@yahoo.com.au 

Mr Nguyen Hily Quang 
Deputy Director General of Legislation Department 
Ministry of Health 
13814 Giang Vo Street 
Ha Noi 
Viet Narn 
Tel. No.: +84 91 3349737 
Fax No.: +84 462732297 
Email: quangnhl O@yahoo.com 

Dr Le Danh Tuyen 
Deputy Director 
National Institute of Nutrition 
Ha Noi 
Viet Nam 
Tel. No.: +84438210049 
Fax No.: t-84439717885 
Email: ledanhtuyen@gmail.com 

Dr Tran Khanh Van 
Researcher/coordinator of fortified foods project in Viet Nam 
The National Institute of Nutrition 
48 Tang Bat Ho 
Ha Noi 
Viet Nam 
Tel. No. 84 976 087 566 
Fax No.: 
Email: khanhvan206@yahoo.com 
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ARTEMIS SALT 
CORPORATION 

2. RESOURCE PERSONS 

Mr Quentin Johnson 
Coordinator, Training and Technical Support 
Flour Fortification Initiative 
1 19 Evert Street 
P.O. Box 820 
Rockwood, ON, NOB 2K0 
Canada 
Tel. No.: +I519 856 2364 
Fax No.: +I519 856 1101 
Email: auentin@quican.com 

Dr Philip Randall 
Director 
PCubed 
P.O. Box 610 
Pretoria 
South Africa 
Tel. No.: +27 12803 8803 
Fax No.: +27 12803 8803 
Email: pcubed@mweb.co.za 

3. REPRESENTATIVE OF AGENCIES1 OBSERVERS 

Mr Jimwel M. Aliser 
Sales Executive 
Arternis Salt Corporation 
Philippines 
Tel. No.: 570981 0 
Fax No.: (02) 4709398 
Email: contactus@arternissa1tc0rp.com 

AKVIN INTERNATIONAL Mr. Joseph Yao 
President 
Arvin international (salt trader) 
1 58 Suede St, Pasay City 
Manila, Philippines 
Tel. No.: 632 5364133 to 35 
Fax No.: 632 53641 36 
Email: aimis@,pldtdsl.net 
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ASSOCIATION OF 
SALT PRODUCERS, 
TRADERS AND 
ALLIED INDUSTRIES 
(ASPTAI) 

ASSOCIATION OF SALT 
PRODUCTION AND 
ALLIED INDUSTRIES 

Mr Rex Seidel 
Assistant Secretary 
ASPTAI, Philippines 
Unit 3 1 1 AIC Burgundy Towers 
Sapphire and Garnet Streets 
Corner ADB Avenue 
Ortigas Center 
Pasig City 
Philippines 
Tel. No. (02)5 14 5997 
Cel No. 09279566192 
Email: rgs219@yahoo.com 

Mr. Gerard Khong Hun 
Association of Salt Production and Allied Industries 
Philippines 
Tel. No.: 
Fax No.: 
Email: 

INTERNATIONAL LIFE Mr Geoffry Smith 
SCIENCES INSTITUTE (ILSI) President, SE Asia Region 

International Life Sciences Institute 
9 Mohamed Sultan Road 
No. -02-01 
Singapore 238959 
Tel. No.: +65 6352 5220 
Fax No.: +65 6352 5536 
Email: geoffsmith@ilsisea.org.sg 

MALABON LONG LIFE 
TRADING CORPORATION 

NATIONAL NUTRITION 
COUNCIL (NNC) 

Mr Ernesto Chua Co Kiong 
President 
Malabon Long Life Trading Corporation 
625 Asuncion St., Binondo 
Manila, Philippines 
Tel. No.: 2414194 
Fax No.: 2433040,2432668 
Email: rnltc-sales@,vldtdsl.net - - 

Ms Janice P. Feliciano 
Nutrition Officer I1 
Department of Health - National Nutrition Council 
FTI Administration Building 
2nd Floor, Bicutan 
Tamia City 
Philippines 
Tel. No.: 846 3598 
Fax No. 846 435 1 
Email: nppdnnc@yahoo.corn~janiceqfeliciano@yahoo.com.ph 



NEPAL FLOUR MILLS 
ASSOCIATION 

P.T. SUSANTI MEGAH 

PHILIPPINE ASSOCIATION 
OF FLOUR MILLERS, INC. 
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Ms Marivic S. Samson 
Nutrition Officer 111 
Department of Health - National Nutrition Council 
FTI Administration Building 
2"d Floor, Bicutan 
Taguig City 
Philippines 
Tel. No.: 846 3598 
Fax No. 846 435 1 
Email: marivic~sulabo@yahoo.com 

Ms Maria Lourdes A. Vega 
Division Chief 
Nutrition Policy and Planning Division 
Department of Health - National Nutrition Council 
FTI Administration Building 
2nd Floor, Bicutan 
Taguig. City 
Philippines 
Tel. No.: 846 3598 
Fax No. 846 435 1 
Email: dd-vega23@yahoo.com 

Mr Madhav La1 Shrestha 
First Vice President 
Nepal Flour Mills Association 
C/O Imperial Finance Ltd. 
Thapathali, Kathmandu 
Nepal 
Tel. No.: (977) 01 4416852 
FaxNo.: (977) 01 410 1522 
Cell No. 985 1135450 
Email: n~adhavevrol@vahoo.coin 

Mr Hariyanto Santoso 
Director 
P.T. Susanti Megah (salt industry) 
Indonesia 
Tel. No.: 62-3 1-53 12526 
Fax No.: 62-3 1-5452762 
Email: kat>al@,susantirneaah.com 

Mr. Ricardo Pinca 
Executive Director 
Philippine Association of Flour Millers, Inc. 
Room 3 1 1, 3rd Floor 
Atrium Bldg., Makati Avenue 
Makati City 
Manila, Philippines 
Tel. No.: 632 81 1-4387 
Fax No.: 632 810-9462 
Email: pafmi-inc@yahoo.com 
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WHO REGIONAL OFFICE 
FOR THE WESTERN PACIFIC 

WHO China 

UNICEF 
East Asia and Pacific 
Region 

UNICEF Indonesia 

4. SECRETARIAT 

Dr Tommaso Cavalli-Sforza 
Regional Adviser 
Maternal, Child Health and Nutrition 
WHO Regional Office for the Western Pacific 
United Nations Avenue, P.O. Box 2932 
1000 Manila, Philippines 
Tel. No.: (63-2) 528 89864 
Fax No.: (63-2) 526 0279 
E-mail: cavallisforzal@wpro.who.int 

Dr Narayanan Nair Anandavally Amma 
Short-term Consultant 
Food Safety 
WHO Regional Office for the Western Pacific 
United Nations Avenue, P.O. Box 2932 
1000 Manila, Philippines 
Tel. No.: (63-2) 528 89864 
Fax No.: (63-2) 526 0279 
Email: 

Dr Zhang Pingping 
Programme Officer 
WHO China 
401 Dongwai Diplomatic Office Building 
23, Dongzhimenwai da jie 
Chaoyang District 
Beijing 1000600 
People's Republic of China 
Tel. No.: (8610) 6532-7189 
Fax No.: (8610) 6532-2359 
Email: zhanmOwuro.who.int 

Dr France Begin 
Regional Adviser, Nutrition 
UNICEFIAP S SC 
Ban~kok 
Thailand 
Tel. No.: 662 3569274 
Fax No.: 662 2805941 
Email: fbegin@,unicef.org 

Mr Sunawang Rahardjo 
US1 Consultant 
UNICEF Jakarta1 
Jl Majalah Blok B 316 
Komplex PWI 
Jakarta - Timur 
Jakarta 
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UNICEF Philippines 

UNICEF Sri Lanka 

UNICEF Viet Nam 

Indonesia, 13420 
Tel. No.: 621813 933 923 
Fax No.: 
Email: snw@cbn.net.id 

Ms Maria Evelyn P. Carpio 
Nutrition Specialist 
UNICEF Philippines 
UNICEF Philippine Country Office 
3 1 " Floor, Yuchengco Tower 
RCBC Plaza 
6 8 19 Ayala Avenue 
1200 Makati Citv 
Philippines 
Tel. No.: (02) 901 01 43 
Fax No.: (02) 729 45 25 
Email: mecarpio@,unicef.or~ 

Dr Pura Rayco-Solon 
Nutrition Specialist 
UNICEF Philippines 
3 1" Floor, Yuchengco Tower 
RCBC Plaza 
68 19 Ayala Avenue 
1200 Makati Citv 
Philippines 
Tel.. No.: (02) 901 01 40 
Fax No.: (02) 729 45 25 
Email: praycosolon@unicef.org 

Ms Deepika Eranjanie Attygalle 
Nutrition Specialist 
UNICEF Sri Lanka 
Colombo 
Sri Lanka 
Tel. No.: 94 718100906 
Fax No.: 94 112768650 
Email: dattygalle@unicef.org 

Ms Do Hong Phuong 
Health and Nutrition Policy Specialist 
UNICEFJViet Nam 
8 1A Tran Quoc Toan Street 
Hoan Kiem District 
Ha Noi 
Viet Nam 
Tel. No.: +849 13352563 
Fax No.: +84439425705 
Email: dhphuong@unicef.org 
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FFI 
Flour Fortification 
Initiative 

GLOBAL ALLIANCE 
FOR IMPROVED 
NUTRITION (GAIN) 

Ms Karen Codling 
Executive Officer 
Flour Fortification Initiative 
Bangkok 
Thailand 
Tel.No.: 6681 813 1095 
Fax No.: 
Email: 

., ... 

Ms Becky Handforth 
Research Assistant 
Flour Fortification Initiative USA 
1270 Weatherstone St 
Atlanta, GA 30324 
United States of America 
Tel. No.: 757-819-8563 
Email: bhandforth@gmail.com 

Mr Scott J. Montgomery 
Director 
Flour Fortification Initiative USA 
8260 West Lake Ct 
Chanhassen, MN 553 17 
United States of America 
Mobile: +1-612-834-2012 
Email: sjmontgom@grnail.com 

Ms Annoek van den Wijngaart 
Associate Executive Officer 
FFI Secretariat for East Asia 
Singapore 
Tel. No.: 62 81 19702727 
Fax No.: 
Email: . . . . . . . . . . . . . . 

Mr Edward Otico 
Associate Consultant 
Global Alliance for Improved Nutrition (GAIN) 
Unit 1 1-0 
Legaspi Towers 300 
2600 Roxas Blvd. 
1008 Manila City 
Philippines 
Tel. No.: 0063922-82941 14 
Fax No. : 
Email: e~rduotico@,yahoo.com 
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Dr Rajan Sankar 
Special Adviser and Regional Manager, South Asia 
Global Alliance for Improved Nutrition 
New Delhi, India 
Tel. No.: +91 1 1 43 147575 
Fax No.: +91 11 43147580 
Email: rsankar@gainhealth.org 

Mr Anaud Laillou 
Senior Associate - Nutrition Programme 
GAIN Geneva 
Email: alaillou@gainhealth.org 

MICRONUTRIENT INITIATIVE Ms Melanie Galvin 
Regional Director, Asia 
Micronutrient Initiative 
India 
Tel. No.: +91 11 46862000 
Fax No.: +91 11 46862048 
Email: m~alvin@micronutrient.org 

Mr Pankaj Jain 
Advisor Salt Programs Asia 
The Micronutrient Initiative 
11 ZamroopPur Community Center 
Kailash Colony Extension 
Delhi, 1 10048 
India 
Tel. No.: +91 11 46862000 
Fax No.: +91 11 46862048 
Email: pjain@rnicronutrient.org 

Dr Tausif Akhtar Janjua 
National Programme Manager US1 
The Micronutrient Initiative 
24 Cooper Road, DGHS, Punjab 
Lahore, Pakistan 
Telephone No.: 0092 300 8643447 
Fax No. 0092 42 36290201 
Email: tianiua@micronutrient.org 

Mr Macha Raja Maharjan 
Director 
Micronutrient Initiative 
C/O Canadian Cooperation Office 
Lazirnpat, Kathmandu 
Nepal 
Tel. No.: 977-1-4415193 
Fax No. 977-1-4410422 
Email: mmqharian@micronutrient.org 
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Mr &hek NlrrhRaz 
National Programme Ofhcer 
Microxitrtrimt Initiative 
Houa 17, Road 42, GPhshau2 
Dhb 1.2 12 

Tel. No. +8$02 98998% 
Cell No.: +8W7 t33FWA 

Mr Lnc LavioMe 
Senior Nutrition SpwIalist 
World Eta& 
Paidmu 
TeL No,: +92 5 1 2279641 -6 
Fax No.: +.a $1 2279648-9 
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