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Our results suggest that while some age groups could achieve optimal intakes through current voluntary FA fortification levels in Spain, younger 

children at higher consumption levels could be exposed to excessive FA intakes [8]. This underlines the importance of adequate target group 

identification.

V. Conclusions

I. IntroductionI. Introduction

The Spanish market offers a significant number of folic acid (FA) voluntarily fortified products [1]. In previous work, we developed an inventory of 

commercialized FA fortified foods [1]. Adding vitamin overages seems to be a common practice, as we observed in ready-to-eat breakfast cereals (RTEC) 

and dairy products, when analyzed total folate (TF) was compared to declared values [2].

II. Objective

We aim to further analyze FA fortified products and assess their contribution to FA potential intake in a vulnerable population group [3].

III. Methods

Products were analyzed by trienzyme extraction [2, 4] followed by affinity chromatography, described by Bagley and Selhub [5] and Poó-Prieto [6]. FA and 

5-methyltetrahydrofolate (5-MTHF), the main natural folate vitamer, were quantified by HPLC with fluorescence and UV detection [6]. Children food 

consumption data was obtained from the enKid Study [3]. FA and 5-MTHF data was used to calculate theoretical intakes, then assessed by comparing 

intakes to their age-specific folate intake recommendations (RDI) [7].

IV. Results
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A total of 113 FA fortified food products were analyzed

including breakfast cereals (RTEC), cow’s milk, fermented

products and yogurt. Analyzed products FA results were

divided by fortification levels according to % of the folate

Recommended daily allowances per serving declared by

manufacturer (Table 1).

Different scenarios indicated that, on average, all

fortification levels provided more than 10-fold folic acid

than 5-MTHF, due to its low content in analyzed foods (Fig.

1 to 5)

For RTEC, low and high level of fortification (Levels 1 and 4)

provided 1,8-6,2% and 6,1-21,4% of RDI, respectively (Fig. 1-

2). High level fortification provided ≤ 31,6% of ULs at higher

level of consumption (P90) (Fig. 3).

Low level fortification milk provided 29,6-94,7% of RDI at

P50, and at higher level reached 39,8-106% of UL (Fig. 4-5).

Highest level of FA intake was found at P90 for 2-5 y boys

and girls (Fig. 6).

High level fortification yogurt provided 25,2-80,9% of RDI

(Fig. 7-8) and only children of 2-5 y at P90 exceed 100% ULs

(Fig. 9).

Table 1. Analyzed food products and level of fortification

N: number of food products. 5-MTHF: 5-methyltetrahidrofolic acid. Values expressed as average 

± standard deviation of two independent extractions and analysis.

Figure 4-5. Level 3 and 4 of fortification. Folate Recommended Dietary 

Intakes (RDI). EnKid Study [3] food consumption data.

Figure 6. Level 4 of fortification. Folic 

Acid Upper Intake Limits (UL). EnKid 

Study [3] food consumption data.

Milk and milk products: cow’s milk

Figure 1-2. Level 1 and 4 of fortification. Folate Recommended Dietary 

Intakes (RDI). EnKid Study [3] food consumption data.

Figure 3. Level 4 of fortification. Folic Acid 

Upper Intake Limits (UL). EnKid Study [3] 

food consumption data.

Grain products: Breakfast Cereals

Milk and milk products:  yogurt and fermented milk products

Figure 7-8. Level 1 and 4 of fortification. Folate Recommended Dietary 

Intakes (RDI). EnKid Study [3] food consumption data.
Figure 9. Level 4 of fortification. Folic Acid 

Upper Intake Limits (UL). EnKid Study [3] 

food consumption data.


