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EXECUTϥVE SUMMARY 
The market-level rapid assessment has been completed in three countries: ϥndonesia, Kenya and 

ϥndia. The objectives of this project were to:  

¶ establish a rapid testing methodology that can be employed at aϜordable time & cost 

investment and produce reliable results of micronutrient (MN) levels in fortiɲed food items.  

¶ baseline measurement of current fortiɲcation levels in the target geographies to inform local 

stakeholders of the quality and program progress. 

Nutrition ϥnternational (Nϥ) coordinated the project between Quϥmpact and local stakeholders in each 

country. Quϥmpact was commissioned by Nϥ to consult on sampling protocol, organize the training of 

local analysts, the testing of samples and the data analysis. The target vehicles and parameters were: 

¶ ϥndonesia: Vitamin A in edible oil 

¶ Kenya: vitamin A and iron in wheat and maize ɳour  

¶ ϥndia: vitamin A in edible oil and iron in fortiɲed rice kernels (FRK). 

ϥn ϥndonesia sampling was performed by KFϥ speciɲcally for this project. Only 30% of the total edible 

oil that is available in packaged form falls under mandatory fortiɲcation regulation in ϥndonesia. 84% 

of collected samples from 9 major brands that cover over 85% of this segment were fortiɲed with 

Vitamin A according to national standard (>45 ϥU RE/g). This corroborates the ɲgures of 90% as 

reported by BPOM, the national regulatory body.  

ϥn Kenya samples were obtained from TechnoServe, who collected them for a separate study. A total 

of 87 wheat ɳour samples covering ~80% of the wheat ɳour sector, and 39 maize ɳour samples 

covering approximately ~40% were tested. 22% of wheat and 5% of maize samples had vitamin A 

content within the range speciɲed in the national standard (0.5-1.4 mg/kg). 86% of wheat and 62% of 

maize samples had iron content according to national standard, >= 20 & 21 mg/kg, for wheat and 

maize, respectively. The results are to be compared to the observations made by MOH/JKUAT, TechnoServe 

and the Medalion laboratory.  

ϥn ϥndia, fortiɲed oil samples were obtained from GAϥN, who collected them for a separate study.  

Here, samples were collected from two states:  Tamil Nadu and Madhya Pradesh. 28% samples had 

vitamin A content within the national standard range (6-9.9 µg RE/g), while 43% vitamin A content 

were below the limit of quantiɲcation (LOQ) of 3.0 Ǉg RE/g (Ǉg RE/g = mg RE/kg). The results are to be 

compared to the observations made by GAϥN and the other laboratory in ϥndia. 

The 26 FRK samples were collected by PATH directly from FRK manufacturers in ϥndia. For this vehicle, 

62% tested for iron content within the national standard of (2800-4250 mg/kg). ϥn total, 25 samples 

had iron level above iCheck ϥronɅs limit of quantiɲcation (LOQ) 787 mg/kg.  

The analytical methods used in this study for the qualitative assessment of iron in ɳour and FRK, as 

well vitamin A detection in oil and ɳour are explained in each country section. Qualitative tests for 

iron are eϜective at detecting fortiɲed samples, qualitative test for vitamin A in oil when concentration 

is above 33 ϥU/g is also eϜective at detecting vitamin A fortiɲcation. Rapid quantitative testing with 

iChecks is also an eʛcient approach to generate quantitative assessment on the proportion of the 

samples in line with national standards. The results with iChecks are comparable to traditional 

laboratory methods (AAS, HPLC, ϥCP) performed at accredited labs locally as well as in Germany.  
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   Qualitative 

Test 

Compared to national standard: 

  Number of 

Samples 

YES NO Fortiɲed 

according 

to national 

standard  

Below 

national 

standard 

Above 

national 

standard 

ϥ
N
D
O
N
E
S
ϥ
A

 Edible Oil ɀ Vitamin A 

Qualitative 479 99% 1% - - - 

iCheck Chroma 3 479 99% 1% 85% 15%  

Local accredited 

Laboratory (HPLC) 

100 98% 2% 60% 40% - 

External accredited 

Laboratory (HPLC) 

100      98% 1% 84% 16% - 

K
E
N
Y
A

 

Wheat and maize ɳour ɀ Vitamin A 

Qualitative - wheat  87 28% 72% - - - 

Qualitative - maize 39 13% 87% - - - 

iCheck Fluoro - wheat  87 48% 52% 22% 74% 4% 

iCheck Fluoro ɀ maize 39 41% 59% 5% 92% 3% 

Local accredited 

Laboratory (HPLC) 

32 75% 25% 44% 47% 9% 

External accredited 

Laboratory (HPLC) 

32 38% 63% 16% 84% - 

Wheat and maize ɳour ɀ ϥron 

Qualitative - wheat 81 81% 19% - - - 

Qualitative - maize 39 68% 32% - - - 

iCheck ϥron - wheat 81 97% 3% 86% 14% - 

iCheck ϥron - maize 39 83% 18% 62% 38%  

Local accredited 

Laboratory (AAS) 

32 79% 21% 65% 35% - 

External accredited 

Laboratory (ϥCP/MS) 

32 78% 22% 75% 25% - 

ϥ
N
D
ϥ
A

 

Edible Oil ɀ Vitamin A 
Qualitative  103 43% 57% - - - 

iCheck Chroma 3 103 43% 57% 28% 68% 4% 

Local accredited 

Laboratory (HPLC) 

28 79% 21% 21% 79% - 

External accredited 

Laboratory (HPLC) 

28 46% 54% 7% 93% - 

FRK ɀ ϥron 
Qualitative  26 92% 8% - - - 

iCheck ϥron 26 97% 3% 62% 38% - 

Local accredited 

Laboratory (AAS) 

26 96% 4% 50% 50% - 

External accredited 

Laboratory (ϥCP/MS) 

26 96% 4% 65% 27% 2% 
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RECOMMENDATϥONS FOR EXECUTϥNG RAPϥD 

ASSESSMENT 

The following are the recommendations and considerations when planning and executing 

rapid assessment of fortiɲed foods quality in the markets.  

1. PLANNϥNG 

a. Engage Local Stakeholders: 

¶ Early ϥnvolvement: ϥnvolve local stakeholders (i.e. NGO partners, academia, 

monitoring authorities) early in the planning phase before setting budgets and 

timelines. Their support and input are essential for smooth project execution. 

¶ Consensus Building: Conduct meetings and workshops to build consensus on 

project goals, methodology, and expected outcomes. Stakeholders buy-in is vital 

for successful implementation. 

¶ Focus: Only engage the stakeholders that are required to have the approvals or 

resources to conduct the assessment. Too many diϜerent interested parties will 

make the project costly and complicated. 

b. Sampling Strategy: 

¶ Dedicated Sampling: Plan for dedicated sampling immediately before testing to 

prevent degradation of micronutrients, ensuring the reliability of the samples. 

¶ Target Coverage: Develop a sampling strategy that meets your requirements (i.e 

target geography, brands covering 80% of the market, target retail type). 

c. Resource Allocation: 

¶ Timely Delivery of Resources: Ensure the timely procurement of all necessary 

materials, equipment, and reagents. Consider the additional time needed for 

resources to be sourced from outside the country. 

¶ Allocate personnel: recruit the personnel required for the scale and scope of 

sampling, testing, and data analysis. 

¶ Training Programs: Assess and conduct necessary training sessions for personnel 

to ensure they are well-prepared and capable of executing their tasks eϜectively. 

¶ Control Samples: Ensure the availability of adequate control samples to validate 

testing methods and results. 

2. EXECUTϥON 

a. Follow SOPs: Develop detailed Standard Operating Procedures (SOPs) for each step 

of the sampling and testing process. Train personnel to adhere strictly to these 

procedures to ensure consistency and accuracy. 

b. Sample Handling: 

¶ Secure Packaging: Carefully package and label samples to prevent contamination 

or degradation. Consider potential leakages, exposure to UV light if using 

transparent packaging, and ensure the sample ϥD/label is securely attached. 
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¶ EϜective Tracking: ϥmplement robust tracking systems for sample ϥDs, preparation 

data, results, and timestamps. Utilize digital tools for enhanced eʛciency and 

accuracy. 

 

c. Method Veriɲcation: 

¶ Spiked Control Samples: Verify and optimize testing protocols using spiked 

samples before testing actual market samples. This ensures the reliability and 

consistency of results for both rapid methods and reference laboratories. 

¶ Comprehensive Documentation: Maintain detailed records of all standards, 

spiked samples, control samples, and duplicates to facilitate accurate data 

analysis. 

d. Data Collection: 

¶ Visual Documentation: Take photos and videos during sampling and testing to 

document the process and provide visual references. 

¶ Meticulous Logging: Record all data meticulously, including sample ϥDs, testing 

results, and timestamps. 

3. ANALYSϥS AND REPORTϥNG 

a. Data Analysis: 

¶ Clear Criteria: Deɲne the required data sets and methods for analyzing them. 

Establish criteria for interpreting fortiɲed, non-fortiɲed, and adequately fortiɲed 

samples. 

¶ Comparative Analysis: Compare results against national standards and interpret 

ɲndings in the context of program goals, such as average fortiɲcation levels, 

diϜerences between brands, geographies, or diϜerences between sales locations 

(e.g., open markets vs. supermarkets). 

b. Reporting: 

¶ Standardized Templates: Use pre-developed templates for data analysis and 

reporting to ensure consistency and speed up the process. 

¶ EϜective Communication: Prepare comprehensive reports that clearly 

communicate ɲndings to stakeholders. ϥnclude actionable recommendations for 

improving fortiɲcation programs based on the results. 

 

4. CONTϥNUOUS ϥMPROVEMENT 

a. Feedback Mechanism: Establish a feedback loop to gather insights and suggestions 

from stakeholders and ɲeld personnel. Use this feedback to reɲne methodologies 

and improve future assessments. 

b. Ongoing Training: ϥnvest in ongoing training and capacity-building initiatives to 

ensure that local analysts and stakeholders are well-equipped to carry out rapid 

assessments independently. 

CHOOSϥNG TEACHϥNG METHODS 

Qualitative test iron test:  
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¶ Qualitative tests (i.e. iron spot test with Na Thiocyanate, HCl and hydrogen peroxide) 

are eϜective for detecting the presence or absence of added iron in wheat and maize 

ɳour.  

¶ The same test is eϜective at detecting iron in FRK; and presence of FRK in normal rice. 

¶ ϥt is also eϜective in diϜerentiating ferric from ferrous iron.   

Qualitative test vitamin A test:  

¶ Qualitative test (i.e. colorimetric vitamin A test with TFA/DCM) is not recommended 

for low concentration of vitamin A in wheat and maize ɳour due to complex handling 

and subjective interpretation.  

¶ Qualitative test (i.e. colorimetric ring test with chloroform and antimony trichloride) 

is also not recommended for low concentration of vitamin A in edible oil due to 

hazardous chemicals and subjective interpretation.  

¶ The qualitative test (i.e. colorimetric test with TCA/DCM) is eϜective at detecting 

vitamin A presence in edible oil above 33 ϥU/g.  

Rapid methods ɀ quantitative testing of iron with iCheck ϥron:  

¶ iCheck ϥron is eϜective in testing the quantity of iron in the fortiɲed wheat ɳour when 

analysts are well trained with spiked samples and the appropriate sample 

preparation protocol is applied (i.e. 0.2MHCl for ferrous fumarate; or HCl & NaOH for 

FRK). 

¶ The results with iCheck ϥron correlate quite well with results obtained by accredited 

laboratories with AAS/ϥCP: Pearson of 0.76 to 0.80. Also there is strong alignment in 

the portion of samples classiɲed as within national standard and outside using iCheck 

and ϥCP/AAS. 

Rapid methods ɀ quantitative testing of vitamin A with iCheck Chroma 3:  

¶ iCheck Chroma 3 is eϜective in testing the quantity of vitamin A in the fortiɲed edible 

oil when analysts are well trained with spiked samples and when the measurement 

range of iCheck Chroma 3 (10 to 100 ϥU/g) is ɲt for purpose. 

¶ The results with iCheck Chroma 3 correlate well with results obtained by accredited 

laboratories with HPLC: Pearson of 0.86 to 0.91. 

Rapid methods ɀ quantitative testing of vitamin A with iCheck Fluoro:  

¶ iCheck Fluoro is eϜective in measuring added vitamin A in wheat and maize ɳour.  

However, analyst training is critical as well as understanding matrix eϜect and how to 

troubleshoot.  

¶ The preparation of reliable and stable control samples is a signiɲcant challenge. The 

number of control samples analyzed by reference methods at accredited laboratories 

(i.e. HPLC) is not suʛcient to draw conclusions on the correlation. However, there is 

a strong alignment in the portion of samples classiɲed as within national standard 

and outside using iCheck and HPLC at the German accredited laboratory. 
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Laboratory methods at accredited laboratories 

¶ Despite being accredited, it is strongly recommended to regularly send in multiples 

of spiked control samples with the market samples to those labs. This will provide the 

assessment of recovery and variation necessary for adequate interpretation of 

results.  

¶ Variation is inherent for testing low levels of micronutrients in fortiɲed foods also with 

accredited laboratories and should be assessed and integrated into interpretation.  

¶ ϥt is recommended to send in at least 3 diϜerent concentrations in blinded triplicates. 

 

CHALLENGES AND CONSϥDERATϥONS 

Resource Constraints: Fortiɲcation program oʛcers may face challenges related to limited 

resources, including budget constraints and the availability of trained personnel. Adequate 

planning and resource allocation are essential to overcome these challenges. 

Logistical ϥssues: Logistical challenges, such as delays in the procurement of materials and 

equipment, can disrupt the project timeline. Ensure timely availability of all necessary 

resources from local suppliers. 

ϥmportation Problems: ϥmportation of equipment and reagents like iChecks can cause 

delays due to customs regulations. ϥt is crucial to engage early with the distributors of 

BioAnalyt, manufacturers of equipment, to get the process started. 

Data Accuracy: Ensuring data accuracy is paramount. Careful adherence to SOPs, proper 

sample handling, and comprehensive documentation are necessary to prevent errors and 

ensure reliable results. 

Stakeholder Coordination: Coordinating with multiple stakeholders can be complex and 

time-consuming. EϜective communication and consensus-building strategies are essential 

to ensure stakeholder support and collaboration. 

Technical Challenges: ϥnterpreting results for samples with low micronutrient 

concentrations can be challenging. Extra care must be taken in such cases to ensure accurate 

interpretation and avoid discrepancies. 

ϥmplementing rapid assessment studies for fortiɲcation levels is a critical step for 

government agencies and NGOs to monitor and enhance food fortiɲcation programs. While 

there are challenges to be aware of, a well-planned and executed assessment can provide 

valuable insights and drive improvements in public health nutrition. By following the outlined 

steps and addressing potential diʛculties proactively, government agencies and NGOs can 

ensure the success of rapid assessment studies and contribute to the overall eϜectiveness 

of fortiɲcation initiatives. 
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QuϥmpactɅs learnings throughout this project is extensive and practical, and we are keen to 

share the learnings, keep building up local testing capacity and continuously support 

monitoring eϜorts.  

BACKGROUND 
The BMGF Nutrition teamɅs overarching goal is to catalyze reliable, self-sustaining LSFF 

systems to deliver micronutrients to the most in need and ensure all women and children 

have the nutrition they need to live healthy and productive lives. A key part of the reliability 

and sustainability of a system is through compliance monitoring of fortiɲed foods to ensure 

that the micronutrient levels in the food adequately meet the country-speciɲc policy and 

regulatory standards. However, compliance systems have been a weak point in most 

fortiɲcation programs to date, frequently due to poor government monitoring and 

enforcement with limited resources, especially constrained budgets. 

Rapid testing of micronutrients in fortiɲed foods has the potential to provide faster insight 

into the compliance levels at lower costs and minimal human resources. The projectɅs initial 

objective was to investigate the usability of a rapid testing device and survey methodology 

across multiple geographies to inform whether large-scale food fortiɲcation (LSFF) 

is sustained across the relevant coverage area, which is the core of BMGF Nutrition Strategy. 

The project focused on ϥndia - where there are active fortiɲcation projects on oil and rice, 

Kenya - where fortiɲed ɳour has been a main focus for improving compliance, and ϥndonesia 

- where a local leading partner in LSFF is being strengthened and there is an identiɲed need 

for measuring the marketplace.  

ϥn early 2023, a rapid testing approach was employed in Nigeria by BMGF to test foods 

mandated for fortiɲcation for adequate micronutrient (MN) levels. The testing approach 

utilized both qualitative Ɉyes/noɉ rapid testing kits and quantitative rapid testing devices 

(iCheck devices from BioAnalyt https://www.bioanalyt.com/). The results from this testing 

were comparable to the MN levels found with laboratory testing from previous studies. With 

a faster turnaround of results for a fraction of the costs with laboratory testing, this 

methodology has strong potential to enable improved monitoring practices for fortiɲcation 

programs. 

To further validate and standardize this rapid market assessment methodology a project was 

designed by Quϥmpact gGmbH and executed with support from Nutrition ϥnternational and 

BMGF to repeat rapid assessment in three other settings. Namely:   

¶ ϥndia: Vitamin A in edible oil; ϥron in Fortiɲed Rice Kernels (FRK) 

¶ Kenya: Vitamin A and ϥron in ɳour 

¶ ϥndonesia: Vitamin A in edible oil 

The key intended outcomes were:  

https://www.bioanalyt.com/
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¶ Established rapid testing methodology that can be employed with aϜordable 

time/cost investment and produces reliable results of MN levels in fortiɲed food. 

¶ Baseline measurement of current fortiɲcation levels in the target geographies to 

inform local stakeholders. 

The testing approach was targeted to follow the below framework in each geography: 

¶ Representative sampling of the fortiɲed food vehicle in the target regions (to be 

informed by currently available market analyses) by a local implementation partner 

¶ Testing of 500 food samples per food vehicle with qualitative yes/no test kits to assess 

presence/absence of MN fortiɲcation 

¶ Subsequent testing of food samples using iCheck device for quantitative MN 

measurement 

¶ Analysis of the data against the local regulations and standards to assess level of 

compliance 

¶ Data analysis and ɲnal report of results 

¶ To build further trust (of the device, and for government stakeholders' buy-in 20% of 

the samples to be tested by accredited, conventional laboratory (i.e. HPLC, ϥCP, AAS). 

This document summarizes the actual process that took place in the three target countries, 

observations, analysis of data and learnings with a proposal how to plan and implement 

rapid market-level assessment of fortiɲed foods as regular, cost-eϜective and eʛcient 

methodology.  

By implementing this structured approach, the project aims to provide a rapid yet thorough 

assessment of food fortiɲcation quality. The ɲndings will not only help in verifying current 

fortiɲcation practices but also guide future policies and interventions to enhance the 

nutritional quality of food products in target countries This initiative is a signiɲcant step 

towards mitigating micronutrient deɲciencies and promoting better health outcomes. 

METHODOLOGY 
To ensure comprehensive and reliable results, the project has following framework in each 

country: 

Sampling: This sampling was informed by currently available market analyses and carried 

out by local implementation partners. The aim was to capture a broad and accurate picture 

of the fortiɲcation landscape. A maximum of 500 samples per fortiɲed food vehicle were 

collected and subjected to MN testing. 

Testing: All samples were tested where relevant and possible with qualitative and 

quantitative methods. 

i. Qualitative methods to assess whether the target MN is present or not in the 

sample. 
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ii. Rapid quantitative methods, iCheck, to quantify the level of MN in all samples 

of each food vehicle.  

iii. Quantitative method at accredited laboratory to quantify the level of MN in 

min 20% of samples from each food vehicle.  

Result analysis: The results for each method were compared by the proportion of samples 

that have MN levels within the range provided in the national standard level or outside. The 

methods were further assessed where possible for recovery, precision, false positives or 

false negatives.  

Learnings and recommendations: for each country the observations were noted down in 

terms of what it meant to organize the stakeholders, keep the time frames, ability to follow 

intended methodology, cost of analysis. The learnings and recommendations are noted 

down how to plan and execute such assessment on routine basis in diϜerent settings.  

PROJECT TϥMELϥNE 

The Figure 1 illustrates a high-level chronogram of a project across three countries: 

ϥndonesia, Kenya, and ϥndia. The project spans from November 2023 to May 2024, 

highlighting key activities such as kick-oϜ meetings, sample collection, sample testing, and 

reporting. 

Coordination and logistics took most of the time in this project. The analysis with iChecks 

took the shortest time. ϥf there is a dedicated sampling and testing team (without parallel 

assignments) to perform rapid assessment the overall project can be completed within 3 

months period.     

 

 

Figure 1: Timeline of Rapid Assessment of Food Fortification Project Across Indonesia, Kenya, and India.  
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PROJECT ϥMPLEMENTATϥON  

1. ϥNDONESϥA 

BACKGROUND 

S  

 

Fortiɲcation of cooking edible oils with Vitamin A in ϥndonesia is currently part of the National 

Strategy for Stunting. This initiative aims to prevent the signiɲcant impact of Vitamin A 

deɲciency in vulnerable segments of the population, particularly young children and women 

of reproductive age. Vitamin A deɲciency in these groups can lead to preventable blindness 

and increased susceptibility to infections.  

ϥn ϥndonesia, fortiɲcation is divided into two categories: mandatory and voluntary. 

Mandatory fortiɲcation is part of the governmentɅs nutrition improvement program, while 

voluntary fortiɲcation is carried out by private enterprises, which are only regulated for food 

security requirements. Currently, several types of food are subject to mandatory 

fortiɲcation, including salt fortiɲed with iodine, cooking oil with vitamin A, and wheat ɳour 

with iron, zinc, thiamin, riboɳavin and folic acid. With the obligation to fortify palm cooking 

oil and ɳour, it is feasible that all families can fulɲll their nutritional intake, contributing to 

overall stunting prevention eϜorts. 
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A study conducted in West Java demonstrated that fortiɲed cooking oil contributed 

signiɲcantly to the daily recommended intake of vitamin A, particularly beneɲting children 

and women by improving their serum and breast milk retinol levels (Martianto et al., 2011). 

Fortifying cooking oil with vitamin A has proven to be an eϜective strategy to improve vitamin 

A intake and overall nutritional status in these vulnerable groups in the last couple of years.  

The palm oil reɲning industry in ϥndonesia is consolidated, with about 77 production 

companies, of which the top 5 supply 70% of domestic requirements (UNϥCEF, 2023). The 77 

production companies have around 300 reɲneries, with the greatest number in West Java, 

Central Java, and East Java. Other important producing areas are North Sumatra and DKϥ 

Jakarta. Traditionally, most domestic oil for food consumption has been sold in bulk, either 

to food producers or retail markets, allowing households to purchase unbranded oil in small, 

aϜordable amounts. 

ϥndonesiaɅs low-income groups generally consume unbranded vegetable oil, with an average 

consumption of approximately 25 grams/day. By 2012, unbranded oil constituted 

approximately 70% of the total oil traded in the country (Soekirman, 2012). ϥn 2022, the 

government launched the "PeopleɅs Cooking Oil Programme," aiming to provide fair and 

equal access to aϜordable cooking oil for the public. The program includes requiring oil 

reɲneries to fulɲll domestic market obligations before they can get export quotas, 

establishing a maximum retail price, and requiring oil to be packaged under the Minyakita 

brand. The program appears to have been successful in increasing the proportion of 

household cooking oil that is packaged. BPOM reports that there are 157 registered 

producers and packagers of Minyakita in 16 provinces and 485 registered Minyakita brands 

for the years 2022 and 2023 (UNϥCEF, 2023). 

Since 2019, the ϥndonesian National Standard (SNϥ) 7709:2019 has required that all palm 

cooking oil contain 13.5 mg/kg or 45 ϥU/g of vitamin A. This regulation is enforced under the 

Ministry of ϥndustry Regulation No. 46/2019, which mandates that all producers, packers, 

and importers comply with these fortiɲcation standards. The enforcement of this standard 

became fully eϜective on February 1, 2023, after several postponements to allow the 

industry to adapt. The SNϥ for palm cooking oil was updated in 2019 to allow the required 

vitamin A content to be made up of both synthetic vitamin A ɀ retinol palmitate ɀ and pro-

vitamin A or beta carotene, calculated as the vitamin A equivalent. 

Regulatory monitoring for cooking oil fortiɲcation is primarily undertaken by the National 

Agency of Drug and Food Control (BPOM) at both production and market levels. BPOM has 

registered 297 production and packaging facilities for cooking oil. BPOM market surveillance 

data indicates that more than 90% of samples tested were compliant with fortiɲcation 

requirements between 2016 and 2023. ϥmportantly, such market surveillance is focused on 

packaged products in the marketplace, not including cooking oil sold in bulk for repackaging. 

Mandatory fortiɲcation in ϥndonesia currently applies only to packaged cooking oil, while 

bulk cooking oil, which constitutes a signiɲcant portion of the market (around 70% of total 

consumption), is not yet fully covered by these regulations (KF ϥndonesia, 2023).  
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Despite these eϜorts, challenges remain. Vitamin A is unstable during storage, especially in 

packaging exposed to oxygen and sunlight, which can decrease vitamin A levels. The 

continued commitment of the ϥndonesian government and industry stakeholders to 

fortiɲcation eϜorts is crucial for addressing vitamin A deɲciency and improving public health 

outcomes in ϥndonesia. ϥn this context, it is crucial to develop tools that enhance and 

streamline market surveillance. These eϜorts are most eϜective when supported by local 

legislation that backs fortiɲcation initiatives and facilitates eϜective interventions. 

SAMPLE COLLECTϥON 

NI supported project preparation and stakeholder coordination with the Indonesian Food 

Fortification Coalition (KFI). The sampling collection and procurement processes were 

executed by KFI personnel, following a sampling protocol developed in coordination with NI 

and QuImpact ( see Annex 1). 

 

 

Palm cooking oil samples for the survey were collected from Jakarta and Surabaya, with 

Jakarta accounting for  79% (n=377) of the samples, while  Surabaya represent ed 21% of the 

samples (n=102) , reflecting their respective population distributions. In Jakarta, samples 

were procured from five locations: South Jakarta, East Jakarta, Central Jakarta, West Jakarta, 

and North Jakarta. In Surabaya, samples were collected from various locations within 

Surabaya City. Samples were gathered from each brand in volumes of 0.5 L, 1 L, or 2 L, from 

large retail stores, minimarkets, and traditional markets.  A total of 479 packs of palm cooking 

oil were collected for testing.  
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This study employed a survey design to assess the Vitamin A content of palm cooking oil 

from top brands, which account for an 85% market share, and government -subsidized palm 

cooking oil, which holds a 15% market share, collected from five areas of Jakarta  and 

Surabaya City. This approach ensured a representative sample, providing robust data to 

accurately evaluate Vitamin A levels in palm cooking oil.  

TRAϥNϥNG METHODOLOGY 

One of the most important steps prior to the implementation phase of the project was to 

provide training to local analysts in testing methodologies. During the on-site phase, it was 

expected that, following the training, the newly trained analysts would be able to perform 

testing of all samples with minimal supervision. To this end, two BioAnalyt instructors (Dr. 

Santiago Andrade, Dr. Anna Zhenchuk) were aiming to train up to three key analysts from 

the host institution, KFϥ in Jakarta. 

At the beginning of the session, the trainers provided a comprehensive guide on sample 

handling procedures and described the protocols for qualitative colorimetric testing, 

including the preparation of the necessary solutions. Following this, an in-depth introduction 

to the iCheck Chroma 3 was given, covering step-by-step calibration of the device, sample 

preparation, readout, and interpretation. Results of the training session in ϥndonesia are 

displayed in Annexes. Furthermore, detailed instructions for each technique are outlined in 

the following sections. 

TESTϥNG METHODOLOGY 

ϥn ϥndonesia, the testing methodology for the analysis of vitamin A in edible oil samples 

began with qualitative colorimetric test. This colorimetric test allowed analysts to provide a 

preliminary assessment of the presence of vitamin A in the samples. The readout of this 
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experiment resulted in a Yes (fortiɲed) /No (not fortiɲed) decision based on the visual 

evaluation of the reaction. 

Subsequently, a quantitative analysis using the iCheck Chroma3 device was conducted to 

obtain precise measurements of the vitamin A content. To ensure quality control, spiked 

control samples of edible oil were analyzed after every tenth sample, and every tenth sample 

was analyzed in duplicates using the same protocol. 

At the end of this workɳow, approximately 20% of the analyzed samples were sub aliquoted 

for further veriɲcation using reference methodologies in accredited laboratories. Speciɲcally, 

BioAnalyt/Quϥmpact trainers took 100 samples for testing with HPLC at an external 

laboratory in Germany. ϥt is important to note that the samples chosen for analysis in 

Germany were not the same as those provided by KFϥ to the local reference laboratory, since 

samples for HPLC analysis at the local reference laboratory were sent in advance to 

BioAnalyt/Quϥmpact trainerɅs arrival to Jakarta.  

QUALϥTATϥVE TESTϥNG: Colorimetric Assay 

 

Colorimetric qualitative analysis is used to screen for the presence of vitamin A in samples. 

This protocol is an adaptation of BASF - Method of analysis AM/00917/01e - ɈSemi 

quantitative colorimetric determination of Vitamin A Palmitate in fortiɲed sunɳower oilɉ This 

method involves introducing a chromogenic reagent to a vitamin A fortiɲed oil sample, which 

reacts with retinol to produce a distinctive but transient blue color complex. The intensity of 

the color is directly proportional to the concentration of retinol, allowing the analyst to 

visually identify the presence of Vitamin A in the sample. The protocol was adopted to 

decrease the reagents volume per sample (80% decrease for ascorbic acid solution; 33% 

decrease for TCA/DCM solution).  Below are the instructions for the preparation of the 

solutions and the sample analysis: 

Solution Preparation 

o Solution 1:  Prepare a supersaturated  solution with TCA (Trichloroacetic acid) in DCM 

(Dichloromethane).  TCA is the chromogenic reagent that reacts with retinol and 

forms a blue color complex.  

o Solution 2: Prepare 25% ascorbic acid in distilled or bottled water. This solution 

ensures that the retinol remains in a reduced state, thereby improving the accuracy 

of the colorimetric measurement. 

To prepare the above solutions, the following table provides a reference based on the 

number of samples to be analyzed, along with the corresponding calculated dilutions for the 

chemical reagents.  
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Table 1: Dilution chart for solution preparation to prepare a TCA/DCM based qualitative colorimetric testing. 

  Chemical  Scaling factor  Number of Sample  Units  

500 100 10 

Solution 1  TCA 1.15 575.0 115.0 28.8 g 

DCM 0.57 283.0 56.6 14.2 mL 

Solution 2  Ascorbic acid  0.02 8.3 1.7 0.4 g 

Water  0.07 33.3 6.7 1.7 mL 

 

The use and handling of these chemicals require protective gloves and goggles to prevent 

severe skin irritation. These solutions remain stable for approx. two weeks when 

refrigerated.  

 

Sample Analysis 

o Step 1: Measure in 0.5 mL oil sample with a pipette or a syringe into a transparent 

container (minimum 3 mL volume). Add 0.2 mL ascorbic acid solution (Solution 2). 

Shake for 2 minutes.   

o Step 2: Add 2 mL TCA solution (Solution 1) to 0.7 mL of oil and ascorbic acid mix from 

STEP 1.  

o Step 3: Observe color change within 5 seconds. If blue color appears then it is positive 

for vitamin A, if no blue color it is negative for vitamin A presence in the edible oil.  

 

 

QUANTϥTATϥVE TESTϥNG: iCheck Chroma 3  

 

The iCheck Chroma 3 is used for the determination of vitamin A in edible oil. This method is 

based on the Carr-Price reaction, where the reagents in the vial turn a brilliant blue in 

response to retinol, with the intensity proportional to the retinol concentration. The 
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fundamental principle involves the reaction of retinol with antimony trichloride (SbCl3) to 

generate a transient blue color. The iCheck Chroma 3 measures the absorption of this color 

at three diϜerent wavelengths over 30 seconds, calculating the vitamin A content through a 

sophisticated algorithm and displaying the result in mg retinol equivalents (RE) /kg of oil. The 

device has a linear range of 3ɀ30 mg RE/kg. Considering that the national standard in 

ϥndonesia is 45 ϥU/g of vitamin A (total), meaning the is the sum of Vitamin A and pro vitamin 

A (carotene) calculated as the equivalent of Vitamin A, this is equivalent to 13.5 mg RE/kg. 

Therefore, in principle, the expected fortiɲcation value in our samples should not require 

any dilution and can be tested directly.  

The following is the sample preparation and analysis workɳow for Vitamin A measurement: 

 

A description of how to measure the sample is shown in the following training video: 

https://www.youtube.com/watch?v=s2Kyg90qyz0.   

This method has been validated against 

reference methods in several publications. 

Most recently, a study compared a portable 

device to high-performance liquid 

chromatography (HPLC) in terms of 

quantiɲcation of vitamin A in both spiked 

and commercially fortiɲed oils, taking 

measurements of nine diϜerent oil types 

(soybean, palm, cottonseed, rapeseed, 

corn, peanut, coconut, sunɳower, and rice 

bran) spiked with retinyl palmitate at six 

diϜerent concentrations. Vitamin A 

recoveries were 97ɀ132% for HPLC and 74ɀ

127% for iCheck Chroma 3, including a 

strong positive correlation, rʉ=ʉ0.88. 

Concluding that iCheck provides a lower-

cost, quick, and user-friendly alternative to HPLC with comparable performance (Palma 

Duran et. al, Food Anal. Methods, 2024). 

 

 

https://www.youtube.com/watch?v=s2Kyg90qyz0
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11101343/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11101343/



























































































































