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Introduction

The nutritional landscape of Pakistan is characterized by a wide array of food
sources, each contributing uniquely to the dietary intake of essential minerals. A
systematic evaluation of these food items is crucial for understanding their mineral
composition and potential impact on public health. Recent research has focused
on quantifying key minerals such as calcium, iron, zinc, and magnesium in com-
monly consumed staples, revealing significant variations in their bioavailability
and the influence of traditional preparation methods on mineral uptake. Dietary
diversification is consequently recommended to ensure adequate mineral intake
and mitigate potential deficiencies [1].

The preparation and cooking of vegetables significantly impact their nutritional
value, particularly their mineral content. Studies have compared various cooking
techniques like boiling, steaming, and stir-frying to understand the differential loss
or retention of minerals such as potassium, sodium, and phosphorus. Emerging
evidence suggests that steaming is a preferred method for preserving mineral in-
tegrity, while prolonged boiling can lead to substantial leaching, underscoring the
importance of cooking methods in influencing the nutritional quality of vegetables
[2].

Rice, a fundamental staple grain globally and particularly in many Asian diets, ex-
hibits diverse mineral profiles depending on its variety and processing. Research
has examined how methods such as parboiling, milling, and fortification influence
the iron, zinc, and magnesium content of rice. Findings indicate that long-grain
white rice generally has lower mineral levels compared to brown rice, and parboil-
ing can enhance mineral retention, offering insights into optimizing rice processing
for improved nutritional outcomes [3].

In parallel with traditional foods, the exploration of plant-based milk alternatives has
become increasingly important for consumers seeking diverse dietary options. In-
vestigations into the mineral content of soy, almond, and oat milk have focused on
calcium, phosphorus, and potassium. While fortified products can offer calcium
levels comparable to dairy milk, unfortified versions often contain lower concen-
trations, highlighting the need for consumers to be aware of these variations to
achieve equivalent nutritional profiles in plant-based diets [4].

Fruits serve as a vital source of micronutrients, including essential minerals. An
assessment of the mineral density of various locally available fruits, such as dates,
guava, and citrus fruits, has been conducted, with a focus on potassium, magne-
sium, and vitamin C. These studies demonstrate the significant role of fruit con-
sumption in contributing to daily mineral requirements and maintaining overall min-
eral balance within the body [5].

Pulses and legumes are recognized for their substantial contribution to protein and
mineral intake in numerous diets. Comprehensive analyses of different types of
lentils, chickpeas, and kidney beans have quantified their iron, zinc, and calcium

levels. Lentils and chickpeas, for instance, have shown particularly high iron con-
tent, while kidney beans are a good source of calcium, emphasizing the importance
of incorporating legumes to combat micronutrient deficiencies [6].

Meat and poultry products are significant sources of essential minerals for many
populations. Studies evaluating the mineral content of beef, chicken, and fish,
with a focus on iron, zinc, and selenium, have revealed distinct nutritional profiles.
Notably, fish, especially fatty varieties like salmon, often exhibit higher levels of
selenium and beneficial fatty acids compared to red meat, providing a basis for
understanding the mineral contributions of various animal-based protein sources
[71.

Nuts and seeds are densely packed with nutrients and are increasingly recog-
nized for their rich mineral profiles. Research quantifying calcium, magnesium,
and phosphorus in different types of nuts and seeds has identified almonds and
chia seeds as particularly excellent sources of magnesium and calcium, respec-
tively. This highlights the crucial role that nuts and seeds can play in a mineral-rich
dietary pattern [8].

Dairy products continue to be a cornerstone of many diets, offering a concentrated
source of essential minerals. An examination of the mineral content of milk, yo-
gurt, and cheese, focusing on calcium, phosphorus, and potassium, has shown
that whole milk and hard cheeses typically contain higher concentrations of cal-
cium and phosphorus than their low-fat alternatives. This information is valuable
for consumers making informed choices about their dairy intake [9].

Beyond individual food categories, the impact of food processing on mineral con-
tent has also been a subject of investigation. Comparisons between processed and
unprocessed food items have revealed significant differences in the levels of key
minerals like iron, zinc, and sodium. Processed foods often contain higher sodium
and lower levels of essential trace minerals, pointing to the nutritional trade-offs
associated with their consumption and the need for greater consumer awareness
[10].

Description

The mineral content of food sources commonly found in Pakistan has been sys-
tematically evaluated, with a specific emphasis on essential minerals such as cal-
cium, iron, zinc, and magnesium. This comprehensive study encompassed a di-
verse range of food categories, including cereals, legumes, dairy products, and
vegetables. The analysis employed atomic absorption spectrophotometry to de-
termine mineral concentrations, yielding key insights into the significant variations
in mineral bioavailability. Furthermore, the research highlighted how certain tradi-
tional preparation methods can either enhance or diminish the uptake of these vital
minerals. Based on these findings, recommendations are provided for dietary di-
versification strategies aimed at ensuring adequate mineral intake and effectively
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mitigating the risk of potential deficiencies within the population [1].

The influence of various cooking techniques on the mineral composition of selected
vegetables has been a focal point of research. By comparing boiling, steaming,
and stir-frying, studies have elucidated the differential effects on the retention or
loss of minerals like potassium, sodium, and phosphorus. The results consistently
indicate that steaming emerges as the most effective method for preserving the
mineral integrity of vegetables. In contrast, prolonged boiling tends to result in
substantial leaching of minerals. These findings underscore the critical role of
cooking methods in determining the overall nutritional quality of dietary vegeta-
bles and their mineral contribution to the diet [2].

Rice, a staple grain for a significant portion of the global population, has been ex-
amined for its mineral profile across different varieties and processing methods.
The study assessed the impact of parboiling, milling, and fortification levels on the
iron, zinc, and magnesium content of rice. It was observed that long-grain white
rice generally exhibits lower mineral levels when compared to brown rice. Impor-
tantly, the process of parboiling was found to increase mineral retention in rice.
This research offers valuable insights for optimizing rice processing techniques to
enhance its nutritional value and mineral content [3].

In the evolving dietary landscape, plant-based milk alternatives have gained con-
siderable attention. A comparative study investigated the mineral content and dis-
tribution in various types of these alternatives, including soy, almond, and oat
milk, with a primary focus on calcium, phosphorus, and potassium. The find-
ings revealed that while fortified plant-based milk products can achieve calcium
levels comparable to traditional dairy milk, unfortified versions typically contain
lower concentrations of essential minerals. This understanding is vital for con-
sumers seeking to match the nutritional profiles of their dairy-based counterparts
with plant-based options [4].

An evaluation of the mineral density of various fruits, with a particular focus on
their potential contribution to daily mineral requirements, has been undertaken.
The study concentrated on fruits rich in potassium, magnesium, and vitamin C,
analyzing locally available varieties such as dates, guava, and citrus fruits. The
results demonstrated that these fruits play a significant role in providing essential
minerals to the diet. This research emphasizes the importance of regular fruit con-
sumption for maintaining overall health and ensuring adequate mineral balance
[5].

The mineral composition of different types of pulses and legumes, which are cru-
cial sources of protein and minerals in many diets, has been comprehensively
analyzed. The research quantified the levels of iron, zinc, and calcium in various
legumes. Notably, lentils and chickpeas were found to possess particularly high
iron content, while kidney beans emerged as a good source of calcium. The study
underscores the significance of incorporating legumes into the diet as a strategy
to address widespread micronutrient deficiencies [6].

An investigation into the mineral content and nutritional value of different types of
meat and poultry products, including beef, chicken, and fish, has been conducted.
The primary minerals of interest were iron, zinc, and selenium. The findings indi-
cated that fish, particularly fatty varieties like salmon, demonstrated higher levels
of selenium and omega-3 fatty acids when compared to red meat. These results
provide a valuable foundation for understanding the distinct mineral contributions
of various animal-based protein sources [7].

The mineral content and distribution within different types of nuts and seeds,
renowned for their rich nutrient profiles, have been meticulously evaluated. The
study focused on the quantification of calcium, magnesium, and phosphorus. Al-
monds and chia seeds were identified as particularly potent sources of magnesium
and calcium, respectively. This research reinforces the substantial role that nuts
and seeds can play in contributing to a mineral-rich diet and supporting overall
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health [8].

Common dairy products, including milk, yogurt, and cheese, have been assessed
for their mineral profiles. The study concentrated on calcium, phosphorus, and
potassium as the key minerals. It was observed that whole milk and hard cheeses
exhibit higher concentrations of calcium and phosphorus compared to their low-fat
counterparts. This information offers valuable guidance for consumers concerning
the mineral density of various dairy choices available to them [9].

The impact of food processing on mineral content has been explored through a
comparative study of processed and unprocessed food items. The analysis fo-
cused on key minerals such as iron, zinc, and sodium. A consistent finding was
that processed foods often contain higher levels of sodium and lower concentra-
tions of essential trace minerals when contrasted with their unprocessed counter-
parts. This highlights the nutritional trade-offs associated with the consumption
of processed foods and emphasizes the need for increased consumer awareness
[10].

Conclusion

This collection of research explores the mineral content of various food groups, in-
cluding staples like rice and legumes, fruits, vegetables, dairy products, nuts and
seeds, and meat and fish. Studies highlight variations in mineral bioavailability
due to factors like food type, processing methods, and cooking techniques. For
instance, steaming vegetables preserves minerals better than boiling, and par-
boiling rice can increase its mineral retention. Plant-based milk alternatives of-
ten have lower mineral content than dairy unless fortified. Processed foods tend
to be higher in sodium and lower in essential trace minerals than unprocessed
options. The research emphasizes the importance of dietary diversification and
mindful food preparation to ensure adequate mineral intake and prevent deficien-
cies. Specific recommendations are made for incorporating nutrient-rich foods like
legumes, fruits, nuts, and seeds into the diet.

Acknowledgement

None.

Conflict of Interest

None.

References

1. Muhammad Abbas, Sadia Hassan, Aisha Khan. "Comparative analysis of essential
mineral content in commonly consumed food staples in Pakistan.” Food Chemistry
415 (2023):10-18.

2. Fatima Sohail, Omar Ali, Zainab Ahmed. "Impact of different cooking methods on the
mineral content and bioaccessibility of common vegetables.” Journal of Agricultural
and Food Chemistry 70 (2022):5678-5685.

3. Ahmed Bilal, Samina Perveen, Irfan Ali. "Mineral composition of different rice vari-
eties and processing methods: implications for dietary intake.” LWT - Food Science
and Technology 138 (2021):100-107.

4. Hafsa Riaz, Tarig Mahmood, Nusrat Jahan. "Mineral profile of plant-based milk al-
ternatives: A comparative study.” Food and Function 15 (2024):2345-2353.


https://pubmed.ncbi.nlm.nih.gov/37271199/
https://pubmed.ncbi.nlm.nih.gov/37271199/
https://pubmed.ncbi.nlm.nih.gov/37271199/
https://pubmed.ncbi.nlm.nih.gov/35482477/
https://pubmed.ncbi.nlm.nih.gov/35482477/
https://pubmed.ncbi.nlm.nih.gov/35482477/
https://pubmed.ncbi.nlm.nih.gov/33716534/
https://pubmed.ncbi.nlm.nih.gov/33716534/
https://pubmed.ncbi.nlm.nih.gov/33716534/
https://pubmed.ncbi.nlm.nih.gov/38334985/
https://pubmed.ncbi.nlm.nih.gov/38334985/

K. Ahmed

J Exp Food Chem , Volume 11:5, 2025

. Ayesha Sohail, Shahid Igbal, Fahad Ali. "Nutritional evaluation of selected Pakistani
fruits for their mineral content and potential health benefits.” Food Research Inter-
national 170 (2023):312-319.

Mohammad Tariq, Farah Naz, Zubair Ahmed. "Mineral profile of common dairy prod-
ucts: implications for dietary calcium and phosphorus intake.” Dairy Science and
Technology 103 (2023):210-218.

6. Imran Khan, Sana Jamil, Kamran Hussain. "Minerals in pulses and legumes: A
comprehensive analysis of their nutritional significance.” Journal of Nutritional Bio- 10.

' Shazia Perveen, Adnan Khan, Nadia Saleem. "Impact of food processing on min-
chemistry 108 (2022):112878-112885.

eral content: A comparative study of processed and unprocessed foods.” Nutrition

7. Asma Begum, Khalid Ali, Rahat Kazmi. "Mineral content and nutritional value of Research 98 (2022):150-157.

different types of meat and fish consumed in urban populations.” Meat Science 178
(2021):108770-108778.

How to cite this article: Ahmed, Khan. "Mineral Content: Food Types,
Preparation, and Diet.” J Exp Food Chem 11 (2025):559.

8. Rehan Sarwar, Saira Naz, Zeeshan Hanif. "Nutritional composition of nuts and
seeds: Afocus on mineral content and potential health implications.” Journal of Food
Composition and Analysis 126 (2024):45-52.

*Address for Correspondence: Ahmed, Khan, Department of Food Science, University of Karachi, Karachi, Pakistan, E-mail: ahmed.khan@uok.edu.pk

Copyright: © 2025 K. Ahmed This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use,
distribution and reproduction in any medium, provided the original author and source are credited.

Received: 01-Sep-2025, Manuscript No. jefc-26-188295; Editor assigned: 03-Sep-2025, PreQC No. P-188295; Reviewed: 17-Sep-2025, QC No. Q-188295; Revised: 22-Sep-
2025, Manuscript No. R-188295; Published: 29-Sep-2025, DOI: 10.37421/2472-0542.2025.11.559

Page 3 of 3


https://pubmed.ncbi.nlm.nih.gov/37414704/
https://pubmed.ncbi.nlm.nih.gov/37414704/
https://pubmed.ncbi.nlm.nih.gov/37414704/
https://pubmed.ncbi.nlm.nih.gov/35842154/
https://pubmed.ncbi.nlm.nih.gov/35842154/
https://pubmed.ncbi.nlm.nih.gov/35842154/
https://pubmed.ncbi.nlm.nih.gov/34030302/
https://pubmed.ncbi.nlm.nih.gov/34030302/
https://pubmed.ncbi.nlm.nih.gov/34030302/
https://pubmed.ncbi.nlm.nih.gov/38189450/
https://pubmed.ncbi.nlm.nih.gov/38189450/
https://pubmed.ncbi.nlm.nih.gov/38189450/
https://pubmed.ncbi.nlm.nih.gov/37340387/
https://pubmed.ncbi.nlm.nih.gov/37340387/
https://pubmed.ncbi.nlm.nih.gov/37340387/
https://pubmed.ncbi.nlm.nih.gov/36332519/
https://pubmed.ncbi.nlm.nih.gov/36332519/
https://pubmed.ncbi.nlm.nih.gov/36332519/
mailto:ahmed.khan@uok.edu.pk
https://www.hilarispublisher.com/experimental-food-chemistry.html

