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Abstract: There is a recent rise in the number of birth defects. This could be related to folic acid 

deficiency. Folic acid, as an antioxidant, is an important factor in preventing birth defects during 

embryonic development. This study, via content uniformity measurements and medical history, 

aimed to investigate the role of folic acid before and during pregnancy and to measure the content 

uniformity of different brands of folic acid tablets. The statistical study aimed to determine the rela-

tionship between folic acid consumption, miscarriage, and anomalies in newborn babies. The study 

studied a sample of 300 women based on their medical records. There was no significant effect (p-

value = 0.143) of folic acid consumption on the frequency of anomalies. On the other hand, there 

was a high significant relation (p-value = 0.003) between folic acid consumption and miscarriage. 

The correlation, principally with miscarriage, coincides with previous studies and highlights the 

importance of folic acid supplementation before and during gestation. Content uniformity meas-

urements were made on three famous folic acid brands (Folic Acid-Nile, Folicum-Julphar and 

Wockhardt-UK) available at local pharmacies. Measurements on the three folic acid brands were 

conducted in compliance with the British Pharmacopoeia (BP) (2010) test for content uniformity. 

Ten tablets from each brand were tested using the UV spectrophotometric method. The results 

showed that only the first brand name passed the content uniformity test, while the other two brands 

did not comply with the standards. This result highlights the problem of under-dosing in commer-

cially available folic acid dosage forms, and identifies the need for taking action towards the im-

plementation of quality control on all medical drugs.   
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INTRODUCTION 

Folic acid, also known as pteroyl-L-glutamic 

acid or N-[4-[[(2-amino-1,4-dihydro-4-oxo-6-

pteridinyl) methyl] amino] benzoyl]-L-

glutamic acid, is a member of the B vitamin 

group (Matias et al., 2014). Folic acid is the 

synthetic form of folate and is found in differ-

ent kinds of fortified foods (Ribeiro et al., 

2016). As a vitamin, folic acid is not produced 

by natural metabolism; it is obtained from the 

diet. Most dietary folic acid loses its bioavaila-

bility during cooking and food processing. Yet 

folic acid is often recommended as a supple-

ment when the amount of dietary folate is not 

sufficient (Matias et al., 2014). 

 Natural folate exists in the form of polygluta-

mates which can be hydrolyzed to monogluta-

mates by the action of intestinal enzymes in the 

jejunum. In intestinal villi, folic acid is reduced 

by NADPH reductase to tetrahydrofolic acid 

https://doi.org/10.54172/mjsc.v34i4.147
https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v34i4.147&amp;domain=pdf&amp;date_stamp=2008-08-14
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(THFA). THFA then undergoes methylation to 

form N5 methyl THFA, which then binds to 

plasma proteins.  THFA is vital in several met-

abolic pathways for nucleic acid synthesis, 

functioning as a donor of chemical groups with 

one carbon atom. Disturbances in folate and 1 

Carbone metabolism have been linked with a 

group of congenital disorders known as Neural-

Tube Defects (NTDs) (Pulikkunnel & Thomas, 

2005). 
 
Folic acid has antioxidant properties that may 

prevent or reduce defects and congenital ab-

normalities in the neural tube and the heart. 

NTD and heart defects are congenital abnor-

malities that occur at an early stage of pregnan-

cy. Unfortunately, almost 5% of newborn ba-

bies are born with serious congenital anomalies 

that tend to be permanent, and in some cases, 

are associated with little chance of recovery 

after birth (Andres et al., 2008). The only ef-

fective strategy for the prevention of these dis-

orders is periconceptional treatment with folic 

acid in sufficient doses (Czeizel et al., 2013). 

Oral administration of folic acid prior to and 

during the early first trimester of pregnancy 

plays an important role in preventing NTDs 

and congenital anomalies in the heart, urinary 

tract, oral cavity and limbs (Bower & Stanley, 

1989; Goh et al., 2006). Sufficient levels of fo-

late in the blood serum are associated with a 

reduction in NTD (Green, 2002). 

 

Additionally, a high risk of giving birth to chil-

dren with NTDs is associated with women with 

type I diabetes, with epilepsy or who are under 

carbamazepine or antifolate medication 

(French et al., 2003; Wald et al., 2001). 

 

First (Hibbard, 1965), reported the relationship 

between deficiency of folic acid and NTDs. He 

noticed that women with a history of fetal 

anomalies had a high incidence of abnormal 

folate metabolism. Later, Smithells and col-

leagues noticed low levels of folate in the red 

blood cells of women who had a fetus with an 

NTD in comparison to control mothers 

(Smithells et al., 1976). This finding led to in-

vestigations of the probability of preventing 

NTDs by the administration of folate supple-

ments prior to planning for pregnancy 

(Smithells et al., 1980). 

 

For the sake of reducing the risk of NTDs, sup-

plementation of folic acid has been recom-

mended before and during the first three 

months of pregnancy (McStay et al., 2017). 

The recommended daily dose of folic acid de-

pends on the patient’s history of birth abnor-

malities; the recommended preventative daily 

allowance of folic acid for women with no pri-

or history of birth defects dose is 4.0 mg per 

day starting at least 30 days before conception 

and continuing throughout the first trimester of 

pregnancy (Al-Mashhadane et al., 2018). 

 

Folic acid is a water-soluble substance so that 

any excess is excreted with the urine (Ahn et 

al., 2004; Brown et al., 1997). A 4.0 to 10 mg 

daily supplement of folic acid is not known to 

cause any toxicity to the mother or the fetus 

during the pregnancy. Green and colleagues 

stated that folic acid is not toxic but that it may 

mask pernicious anemia if consumed in high 

doses (Green, 2002). 

 

Quality measurements of dietary folic acid are 

not applied worldwide, giving rise to the possi-

bility of products with insufficient amounts of 

the active component (Đuriš et al., 2017). Over 

the years, several methods have been devel-

oped for the quantification of folic acid in 

pharmaceutical formulations. The present study 

seeks to investigate whether oral folic acid 

supplements commercially available in the 

Libyan market meet the criteria of the 

(Pharmacopoeia, 2010) using UV spectropho-

tometry for the quantification of folic acid in 

pharmaceutical formulations. 

 

This study aims to investigate any prospective 

relation between folic acid consumption and 

pregnancy anomalies or miscarriage. Further-

more, the study aimed to run content uniformi-
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ty measurement of three different common 

brands of folic acid tablets dosage form to 

check whether these brands contain the actual 

percentage of folic acid assigned on 

(Pharmacopoeia, 2010). 

MATERIALS AND METHODS 

Collection of data for the correlation be-

tween folic acid consumption and anomalies 

and miscarriage: To study the relationship 

between folic acid consumption and birth 

anomalies and miscarriage, 300 tested women 

were selected randomly for the assessment 

based on a written questioner and medical his-

tory at maternity centers. The assessment fo-

cused on evaluating the number of miscarriage 

and anomalies cases in relation to the con-

sumption of folic acid before and during preg-

nancy. 

Statistical analysis was performed by The R 

Project for Statistical Computing. p-values 

were calculated based on Fisher's Exact Test 

for Count Data. 

For quality control measurements, samples of 

three commercial brands of 5mg folic acid tab-

lets were purchased from several private phar-

macies in Al-Bayda, Libya as shown in Table 

1. All samples were assessed within their valid 

shelf-life. Folic acid standard (Alfa Aesar, 

United Kingdom, Lot No J1791A) was ob-

tained from the central store of the University 

of Omar Al-Mukhtar, Al-Bayda, Libya. For the 

preparation of the solutions of the standards 

and tested samples, distilled water and high-

grade glassware were used throughout the 

work. 

  Table:(1). Folic acid 5mg tablets evaluated in the study 

Brand Brand name Manufacture Date Expiry Date Batch No Manufacturer 

A Folicum 04/2013 07/2018 0009 Julphar,UAE 

B Folic acid 10/2015 10/2018 T651516 Nile, Egypt 

C Folic acid 04/2017 03/2020 532823 Wockhardt,UK 

 

Ultraviolet Spectrophotometry: Ultraviolet 

(UV) measurements were made on GENESYS 

10S UV-Vis spectrophotometer (Thermo Fish-

er Scientific, USA) with 1 cm optical path. 

Quartz cells were used to measure absorbance 

of all the solutions. 

 

Preparation of Standard Stock Solution: 

Standard Stock Solution of Folic Acid: An 

accurately weighed quantity of folic acid (10 

mg) was transferred into a 100 ml volumetric 

flask. This small quantity of drug was dis-

solved in distilled water and shaken manually 

for 10 min and diluted up to the mark with dis-

tilled water to give a stock solution (100 

μg/ml). BP. Vol.1. (2009). 

 

Working standard solution of Folic Acid: An 

aliquot (0.1 ml) from a standard stock solution 

(100μg/ml) was transferred to a 10 ml volumet-

ric flask and diluted to the mark with distilled 

water to obtain a working standard solution  

 

(1 µg/ml) of folic acid. The solution was 

scanned by UV-Visible spectrophotometer 

within the range 200-300 nm using water as a 

blank.  

Preparation of Calibration Curve: From the 

standard stock solution of folic acid (100 

µg/ml) 1, 3, 5, 6, 7, or 8 ml of solution 

were pipetted out into a series of 100 ml volu-

metric flasks. The volume in each flask was 

made up to 100 ml with distilled water to ob-

tain concentrations of 1, 3, 5, 6, 7, and 8 µg/ml 

folic acid. The absorbance of the above solu-

tions was measured at a maximum absorbance 

(λmax). The calibration curve was constructed 

by plotting absorbance vs. concentration. Line-
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arity and a regression equation were also calcu-

lated. Each response shown was the average of 

three determinations. 

 

Estimation of Three Marketed Formula-

tions: 10 tablets from each brand were chosen 

randomly and assayed individually: the tablets 

were weighed and powdered using a porcelain 

mortar and pestle. An amount of the powder 

equivalent to 0.05g of tablet was dissolved in 

100 ml of distilled water in a volumetric flask 

and shaken for 10 minutes. The solution was 

filtered through Whatman filter paper no. 54. 

20 ml of the above filtrate was diluted to 100 

ml with distilled water and the absorbance was 

measured at λ max. The average amount of 

drug per tablet present in each batch was calcu-

lated with the help of an appropriate calibration 

curve constructed from the absorbance values 

of folic acid. 

A selection of an absorbance wavelength for 

folic acid (λmax) was calculated by scanning 

the standard solution of folic acid between 200-

300 nm. An absorbance maximum was ob-

tained at 287 nm. 

 

RESULT AND DISCUSSION 

Statistical analysis showed a non-significant 

relation (p-value = 0.143) between folic acid 

consumption and anomalies in Figure.1. 

Among women who were taking folic acid dur-

ing pregnancy, 166 had no anomalies while 13 

had one anomaly. Data also showed that wom-

en who took folic acid in both before and dur-

ing pregnancy had reduced the risk of having 

babies with birth defects than those who had 

never taken folic acid. For the remaining 121 

cases, the study result showed a weak relation 

between folic acid consumption and anomalies.  

 

 
                           Frequency of Anomalies  

 

Figure:(1). Comparison between folic intakes before 

and during pregnancy and the frequency of anomalies.   

Figure.2 showed a significant relationship (p-

value = 0.0039) between folic acid consump-

tion and miscarriage. Among women who were 

under folic acid medication during their preg-

nancies, the majority (124) did not experience a 

miscarriage. However, the frequency of mis-

carriage rises to 1 and 2 for many of those who 

never took folic acid during their pregnancies.  

 

 
                             Frequency of Abortion  

 

Figure: (2). Comparison between folic acid intakes be-

fore and during pregnancy and the frequency of miscar-

riage (abortion).   
 

Although many previous studies showed a 

strong relationship between folic acid intake 

during pregnancy and the absence of anomalies 
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in newborn babies, it was not the case in this 

study. This might be attributed to the power of 

the sample or the presence of a bias during the 

sampling that might not represent the popula-

tion. Lack of awareness campaigns of the im-

portance of folic acid before and during preg-

nancy might be the main reason behind the in-

crease in birth defects. 5mg is the recommend-

ed daily dose of folic acid for maintaining 

pregnancy. Folic acid is available at local 

pharmacies under different brand names, most 

of which were imported without quality meas-

urements. Folic acid is also available in 

500mcg doses, which is recommended at least 

for 3 months before planning pregnancies. 

Sometimes, due to human error, lower doses 

(500 mcg) replace the recommended dose 

(5mg) during pregnancy, which eventually af-

fects the integrity of folic acid during important 

periods in embryonic development. It is worth 

mentioning that there are many different fac-

tors such as genetic, environmental, infection 

and nutrition that are associated with increasing 

the rate of birth anomalies and miscarriage thus 

these factors might interfere with the lack of 

folic acid consumption during pregnancy. 

 

The content uniformity measurement for 

three of the most frequently consumed folic 

acid brands in the local pharmacies: The lin-

earity range of folic acid absorbance detection 

was found to be between 1-8 μg/ml as shown in 

Figure. 3. The correlation coefficient and re-

gression line equation of folic acid at 287 nm 

are shown in table 2. 

Table: (2). Correlation coefficient and regression line 

equation for calibration curve for folic acid. (n=6). 

Wavelength 
Correlation 

co-efficient (R
2
) 

Regression line 

equation 

287 nm 0.998 
y = 0.049x + 

0.008 

 

 

Figure: (3). Linearity Spectra of Folic Acid. 

The results obtained from the estimation of 3 

different brands (A, B, and C) of folic acid 

available in local pharmacies in Al-Bayda 

show that the percentage of drug content of 

brand B tablets as shown in Table 3 is within 

the limit (85% and not more than 115% of the 

labeled drug). This means that this brand com-

plies with the British pharmacopoeia guideline 

of the content uniformity test. 

 

 

Table:(3). The average weight, amount of drug, and percentage of drug content for each tablet of brand B. 

 

Tablet no 1 2 3 4 5 6 7 8 9 10 

Average weight of each tablet 

(mg) 
129.2 128.3 142.5 128.6 132.1 131.5 131.8 128.7 136.5 129.5 

Amount of drug in each tab-

let(mg) 
5.2 4.9 5.9 5.4 4.7 4.9 5.2 5.1 5.4 5.2 

% of content 104 98 118 108 94 99 104 102 109 104 
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The percentage of drug content of brand A and 

C tablets, as shown in Tables 4 and 5, respec-

tively, is below the lower limit (85% of the la-

beled drug). This means that these brands are 

not compliant with the British pharmacopeia 

content uniformity test. No previous similar 

studies have been found, which investigated 

the content uniformity of these tested brands of 

folic acid. However, if there was any similar 

study, it would consider important factors such 

as brand name and batch number which might 

affect the final decision.   

 

 

 

 

 

 

Table: (4). The average weight, amount of drug, and percentage of drug content for each tablet of brand A. 

 
Table. (5). The average weight, amount of drug, and percentage of drug content for each tablet of brand C. 

 

CONCLUSION 

This study showed a significant relationship (p-

value = 0.0039) between folic acid consump-

tion and miscarriage. More confirmative quali-

ty control tests should be implemented to eval-

uate the dissolution profile of folic acid tablets.  

This study emphasized the need for continuous 

surveillance of folic acid tablets present at Lib-

yan markets by the government to ensure the 

supply and availability of good quality medi-

cines for the patients in Libya. 

 

Quality measurement shows variation in the 

active components of the tested folic acid 

brand names. Concentrations in some folic acid 

tablets (brand B) were within the acceptable 

limits of the British pharmacopoeia. Other folic 

acid tablets (brands A and C) did not comply 

with the content uniformity test certified in the 

British pharmacopoeia. This means that these 

two brands might not give the expected thera-

peutic effect and might reduce patient compli-

ance. 
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ثلاث لمكونات الجرعة وتحميل وحدة  الإجهاضحالات و عمى التشوهات الجنينية  يالفوليكحمض تناول ال تأثير
    اقراص عمى شكل علامات تجارية لمحمض الفوليكي
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 4100ديسمبر  31/ تاريخ القبول:  4100مايو  04تاريخ الاستلام: 
Doi:https://doi.org/10.54172/mjsc.v34i4.147  

 

نقص في حمض الفوليك. حمضض الفوليضك لوهذا قد يرجع سببه  .حالات التشوهات في المواليد ددلوحظ مؤخراً ازدياد ع :المستخمص
 ريخ الطبي لمحالاتامن خلال التحقق من التفي الوقاية من التشوهات أثناء مرحمة تطور الجنين. هو عامل مهم كمضاد للأكسدة، 

ووحضضدة لمتحقضضق مضضن محتويضضات قبضضل واثنضضاء الحمضضل وكضضذلك  دور حمضضض الفوليضضك فحضضصالضض  هضضذا الدراسضضة  تدفهضض، وقيضضاس وحضضدة الجرعضضة
الض  تحديضد العلاقضة بضين اسضتهلاك حمضض  هضدفتالدراسضة الاحصضاةية  .اريضة المتضوفرة مضن الحمضض الفضوليكيالتج الأصناففي  الجرعة

دا عمضضض  بيانضضضات مضضضرأة اعتمضضضاإ 311قامضضضت الدراسضضضة بفحضضضص عينضضضة مضضضن  الفوليضضضك وحضضضالات الاجهضضضاض والتشضضضوهات الجنينيضضضة فضضضي المواليضضضد.
حضضضدوث التشضضضوهات وتكضضضرار ( بضضضين معضضضدلات اسضضضتهلاك حمضضضض الفوليضضضك P  =1.003تضضضرابط ضضضضعيف  قيمضضضة  لضُضضوحظ. سضضضجلاتهن الطبيضضضة

( بضضضين معضضضدلات اسضضضتهلاك حمضضضض الفوليضضضك وحضضضدوث P =1.113الجنينضضضة. وعمضضض  العكضضضس مضضضن هضضضذا، فقضضضد لاحظنضضضا تضضضرابط قضضضوي  قيمضضضة 
لإجهاض، يتماش  مع دراسات سابقة ويعطي أهمية لتناول حمض الفوليضك قبضل وأثنضاء هذا الترابط، خاصة مع معدلات ا الإجهاض.
-Folicum و Folic Acid-Nileحمضضض الفوليضضك  لتضضم قيضضاس محتويضضات ووحضضدة الجرعضضة لضضثلاث علامضضات تجاريضضة معروفضضة  الحمضضل.

Julphar  وWockhardt-UK .تضضم اجضضراء القياسضضات عمضض  العلامضضات التجاريضضة الثلاثضضة لحمضضض ( ومتضضوفرة فضضي الصضضيدليات المحميضضة
تضم اختبضار عشضرة    British Pharmacopoeia (BP) (2010)لدسضتور الادويضة البريطضاني ا لاختبضار توحيضد المحتضو الفوليضك وفقض

تجاريضضة المضضة علاالن أ أشضضارت النتضضاةى إلضض  .UV Spectrophotometricأقضضراص مضضن كضضل علامضضة تجاريضضة باسضضتخدام طريقضضة جهضضاز 
ط هذا النتاةى تسضماختبار توحيد المحتو ، فيما لم تتطابق العلامتان التجاريتان الاخريان مع المعايير القياسية.  اجتازت  الاول  فقط

تطبيضضق لالحاجضضة لاتخضضاذ اجضضراءات حضضدد وت مضضن حمضضض الفوليضضك فضضي الأقضضراص المتاحضضة تجاريضضا. الناقصضضةالضضضوء عمضض  مشضضاكل الجرعضضات 
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