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ABSTRACT

This paper explores the impact of cooking technique and vegetable nutritional components. As a crucial provider
of nutrients, food goes through profound changes when cooked, hence its effect on macro- and micro-
nutrients. Protein denaturation, which may lead to the breakdown of the tertiary structure resulted from the effect
of heat, acid, alkali, or ultraviolet radiation, is a process that disrupts the original characteristics of
proteins. Proteins basically remain more secure than vitamins while cooking, but they risk denaturation after
overcooking or exposure to high heat. Although micronutrients like vitamins and minerals needed for growth are
stable in their content and behavior, they can change their content and behavior during cooking process as they
cannot withstand heat. The paper underlines the multiple impacts of cooking techniques on vegetables by pointing
out that some techniques of heat application might result in inferior nutritional quality. Bioactive compounds that
are in vegetables undergo changes in the physical attributes, the sensory properties and bioactive content based on
the techniques such as boiling, steaming or microwaving. Besides, during food preparation such as washing,
peeling and cutting almost everything like flavor, texture or final nutritional values is already determined.
The cooking method chosen in a wide range including microwave, pressure cooker, open pan or steaming has a
great impact on the nutrient composition. Bacterial contamination in eggs, which is a health safety concern that
can cause nutrients losing and even harm consumer health, stresses the need for cooking to preserve nutrients and
protect consumers. The modern consumer who cares about the nutritional values and benefits of home cooked
meals must be aware of the magnitude of method of cooking on the content of nutrients. Being a fact that more
and more consumers after minimally processed and additive free snacks and nutrition information about cooking
method is critical. The study concludes by suggesting that additional research is needed so as to develop the
guidelines for the best cooking methods that promote nutrient conservation, safety, and palatability.
Keywords: Cooking technologies, Nutrient value, Protein denaturation, Vitamins and minerals, Vegetables
processing, Food processing, and Consumers trends.

INTRODUCTION
Since it is important for organism’s growth, food is dictionary). Even though proteins are almost

regarded as a complex blend of macro- and micro-
nutrients. Within this group, proteins occupy an
important niche in the performance of different
physiological ~ functions. Nevertheless,  cooking
modes change the structure of proteins, and so there
is denaturation where the three-dimensional
structures are transformed, with this way of
inactivating  the  physiological activities  of
proteins.[17; [27]. Denaturation, resulting from heat,
acid, alkali, or UV radiation, induce molecular
structure changes of proteins thus making them lose
their  original  function (Merriam-Webster

resistant to the cooking process, which is why they
remain stable during cooking, overcooking or heat
exposure can cause their denaturation [37.

The benefits from the preparation processes are not
only limited to macronutrients, but also to
micronutrients, e.g. vitamins and minerals,
necessary for the growth and development of
organisms [47; [57]. Moreover, plant foods also give
us phytonutrients which can easily be destroyed by
the heat applied during the cooking. Vegetables, in
particular, may lessen in nutritional value when
heated. This, further, creates doubt regarding the
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possible ways of vegetable consumption with the
minimum loss of nutrients. Protein Denaturation
and Cooking: Proteins in food undergo denaturation
during cooking also with a consequent change of
their  structure and physiological activities
[17. Heating, acid, alkali and UV radiation are the
processes that affect the protein’s molecular
structure (Merriam-Webster). Enzymatically
denatured  proteins  lose  their  biological
(medpharm.net) activity but retain their nutritional
content (encyclopedia.com). As compared to the
structural fibrous proteins, the globular functional
proteins are more unstable, readily denatured by
heat and excess pH excise [27]. Effect of Cooking on
Micro and Macro-Nutrients: Cooking alters the
number, kind and functions of the micro and macro-
nutrients. Nevertheless, long cooking can lead to
vitamin C content lost by more than 50%
[6]. Cooking methods, time and temperature are the
most critical factors that determine the amount of
nutrient available [47. In this process of long
cooking or cooking at high temperatures, proteins
may be easily denatured and become harmful
[87. The method of cooking selected (microwave,
pressure-cooker, open pan, or steaming) also affects
nutrient preservation.
Health Safety Concerns

Cooking takes beyond consideration on nutrition
preservation and safety. E.g. eggs may contain
protein such as conalbumin and avidin that can block
the iron and biotin available in the body. Through
cooking, denaturation of protein occurs, which
means that the iron and biotin become available
[87]. Nevertheless, the eggshell lining is porous,
hence the egg can be contaminated with Salmonella
and therefore the egg is not safe for eating raw (U.S.
Center for Disease Control and Prevention).
Vegetables: According to the bioactive components
properties, vegetables are processed mainly based on
which type is preferred as a food and which type is
suitable to be processed. Different cooking processes
like boiling, steaming, and microwaving, can
transform their appearance, flavor, and bioactivities
[97; [10]. Among thermal treatments, heating in
various forms can produce both good and bad
outcomes depending on the type and quality of
vegetables as well as the cooking method [117;
[12].

Preparation and Texture Modification
Food preparation including washing, peeling and
cutting affects color, taste, texture, and nutritional
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value of a product [187. Texture changes bring
changes in cell wall polymers due to enzymatic and
non-enzymatic reactions [147]. Myrosinase and
Allinase, enzymes released during the slicing of
vegetables such as broccoli and onions, are
accountable for their flavor and pungent
characteristics [157]. Besides chopping the bioactive
components of the food, bioavailability can also
change [167]. Cooking Patterns and Nutrient
Content: The way of cooking vegetables varies and
it affects the nutrient content. Steaming seems to be
The most effective approach to preserving the
nutritional value of broccoli involves optimizing the
levels of TAC, glucosinolates, carotenoids,
sulforaphane, and folate, as evidenced by an increase
in these components [117]. Among various cooking
methods, Sous vide has been identified as the most
conducive for retaining maximum folate levels in
potatoes [127]. Onions exhibit higher flavonol
concentrations when sautéed or oven-baked, while
boiling them leads to decreased levels of non-
flavonols [177]. The cooking process, soaking, and
starch digestibility can influence the performance of
peas and beans differently [187, [197. Cooking
beans such as fava, lentils, and chickpeas results in a
reduction in their vitamin content [207].

Consumer Trends and Relevance
Learning the ways in which different food
preparation methods influence the nutritious value
of foods is vital for today’s consumer. As a survey on
the U.S. food habits shows, the vast majority of
people prefer to cook food at home; therefore,
understanding the consequences of various ways of
cooking is of great importance [217. The
development of a specific demand for minimally
processed foods without additives has led to the need
for education on food preparation methods [217].
The preparation of vegetables through cooking
controls their nutritive value to a large extent by
causing the loss of both macro and
micronutrients. Protein denaturation, variations in
cooking methods, as well as food preparation
processes are all of the utmost importance when it
comes to determining what nutrients remain in
cooked vegetables. Knowledge of these factors is the
key for the consumers who aspire to gain maximal
health benefits from their diet. However, future
studies can also help in developing the food
guidelines that ensure proper cooking methods to
help in the preservation of nutritional benefits of
vegetables,  food  safety and  palatability.

CONCLUSION

This research, by highlighting the complex
interdependence between cooking techniques and

the nutritive value of vegetables, clarifies the
same. The cooking protein denaturation, micro and
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macronutrients  alterations, and cooking style
altogether determine the final nutritional value of
cooked vegetables. Data give the key facts on
maintaining the nutritional value and the possible
nutrient loss during heat treatments. Trends in
consumerism are showing an increased preference
for home-cooked meals thereby making it imperative
to have some understanding of the effects of
different methods of preparing and cooking
food. The purpose of study is to underline the
necessity of reduction of nutrients loss during this
process, and explicitly in terms of safety of food and
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health risks associated with bacterial
contamination. Along with the growing demand for
naturally minimally processed and additive-free
foods, the understanding of the cooking methods
impact on nutritional quality is key. Next, it will be
critical to conduct additional research to develop
guidelines for appropriate cooking methods that will
guide the public. Guidelines should not only allow
for maximization of the retention of nutrients but
also take into consideration food safety issues and
palatability.

REFERENCES

1. Richardson, T. and Finley, J. W, (2000).
Chemical changes n Food during
processing, New Delhi: CBS Pvt. Ltd.

2. Potter, N. N. and Hotchkiss, J. H. (1997). Food
science, New Delhi: CBS Pvt. Ltd.

3. Meyer, L. H. (1998). Food Chemistry, New
Delhi: CBS Pvt. Ltd.

4. Fillion, L. and Henry, C. J. (1998). Nutrient
losses and gains during frying: a review. J.
Food Sci. Nutr., 49(2): pp. (157-68).

5. Sax, J. K. (2015). Dietary supplements are not
all safe and not all food: how the low cost of
dietary supplements preys on the consumer.
American Journal of Law & Medicine, 41(2):
374-394.

6. Slavin, J. L., Jacobs, D. and Marquart, L.
(2001). Grain processing and nutrition. Crit
Rev Biotechnol; 21(1): 49-66.

7. Song, K. and Milner, J. A (2001). The influence
of heating on the anticancer properties of
garlic. J. Nutr., 131(3s):1054S-78S.

8. RKwofie, E. M., Mba, O. I. and Ngadi, M. (2020).
Classification, force deformation characteristics
and cooking kinetics of common beans.
Processes, 8(10), 1227.

9. Zia-ur-Rehman, Z., Islam, M. and Shah, W.
(20038). Effect of microwave and conventional
cooking on insoluble dietary fibre components
of vegetables Food Chem., 80 (2): 237-240,

10. Kamalasundari, S, Babu, R. and
Umamaheswari, T. (2019). Effect of domestic
processing methods on anti-nutritional factors
and its impact on the bio-availability proteins
and starch in commonly consumed whole
legumes. Asian Journal of Dairy and Food
Research, 38(1), 67-72.

11. Bongoni, R., Verkerk, R. B., Steenbekkers, M.
and Dekker, M. S. (2014). Evaluation of
different cooking conditions on broccoli
(Brassica oleracea var. italica) to improve the

nutritional value and consumer acceptance.
Plant Foods Hum. Nutr., 69 (3): 228-234,

12. Tiwari, U. and Cummins, E. (2013). Factors
influencing levels of phytochemicals in selected
fruit and vegetables during pre- and post-
harvest food processing operations. Food Res.
Int.,, 50 (2) (2018), pp. 497-506,

13. America’s Test Kitchen and Crosby (2012).
The Science of Good Cooking: Massachusetts

14. Sila, D. N., Duvetter, T. A., De Roeck, I.,
Verlent, C., Smout, G. K. and Moates, A.
(2008). Texture changes of processed fruits and
vegetables: potential use of high-pressure
processing Trends Food Sci. Technol., 19 (6):
309-319

15. Russo, M. R,, di Sanzo, V., Cefaly, S., Carabetta,
D. and Serra, S. F. (2013). Non-destructive
flavour evaluation of red onion (Allium cepa L.)
ecotypes: an electronic-nose-based approach
Food Chem.,, 141 (2): 896-899,

16. Dos Reis, L. C. R,, de Oliveira, V. R., Hagen, M.
E. K., Jablonski, A., Flores, S. H., de Oliveira,
R. (2015). Effect of cooking on the
concentration of bioactive compounds in
broccoli (Brassica oleracea var. Avenger) and
cauliflower (Brassica oleracea var. Alphina F1)
grown in an organic system. Food Chem., 172,
770-777,

17. Lombard, K. E., Peffley, E. and Geoftriau, L.
(2005). Thompson, A. Herring Quercetin in
onion (Allium cepa L.) after heat-treatment
simulating home preparation. J. Food Compos.
Anal, 18 (6): 571-581,

18. Siddiq, M. and Uebersax, M. A. (2012). Dry
beans and pulses: Production, processing and
nutrition (1st ed.), Wiley-Blackwell

19. Taiwo, K. A. and Akanbi, O. C. (1997). The
effects of soaking and cooking time on the
cooking properties of Itvo Cowpea varieties. J.
Food Eng., 83 (1997), pp. 337-346

This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in

any medium, provided the original work is properly cited



www.idosr.org Adumu, 2024

20. McKillop, D. J. K., Pentieva, D., Daly, J. M, 21. United States Department of Agriculture —
McPartlin, J., Hughes, J. J., Strain, J. M., Scott, USDA, 2011. USDA: Food Patterns. URL:
H. and McNulty, H. (2002). The effect of http://www.cnpp.usda.gov/sites/default/files/
different cooking methods on folate retention usda_food_patterns/ USDAFoodPatternsSumm
in various foods that are amongst the major aryTable.pdf)

contributors to folate intake in the UK diet Br.
J. Nutr., 88 (6): 681-688,

CITE AS: Adumu Michael James (2024). Impact of Culinary Techniques on Nutritional Profiling:
Unraveling the Transformation of Proteins and Vegetables in Cooking. IDOSR JOURNAL OF

EXPERIMENTAL SCIENCES 10(2) 26-29.
https://doi.org/10.59298/IDOSR/JES/102.2629.1124

This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited

29


https://doi.org/10.59298/IDOSR/JES/102.2629.1124

