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Frying is a complex cooking phenomenon associated with fat-related diseases and obesity. The emergence of fast-food companies and the growing demand for potato chips creates a worrying concern for overall individuals' health and well-being. The United Nations; Food and Agriculture Organization statistics show that potatoes rank the fourth in the staple crops after rice, wheat, and maize. The production was equal to 381M tons in 2014. Safety and Food Specialists work to ensure nutritious and healthy foods, especially by advising the general public on the recommended cooking practices. Frying, for instance, affects the nutritional value, appearance, flavor, and texture through the potato's physical and chemical changes (Teruel et al., 2015). Therefore, there is a need to research and discover industrial and domestic cooking practices that produce better taste and nutrition attributes. 
The quantitative and qualitative understanding of the relationship between oil absorption and frying temperature involves complex product analysis. The quick procedure includes quantifying the oil & moisture content, texture using the Brookfield CT3 and color using the reflectance colorimeter (Teruel et al., 2015). Additionally, it involved quality control measurements using the Scanning Electron Microscopy, Sensory Analysis, and Differential Scanning Calorimetry and Statistical analysis using SPSS 15.0 (Teruel et al., 2015). The frying process results indicate the quantitative parameters such as Temperature Profiles, Oil and Moisture content and qualitative ones, e.g., Color, Texture, Sensory Analysis, i.e., flavor Taste, Mouth Feel and Appearance (Teruel et al., 2015).  The necessary finding is that oil content varies with moisture content and not frying temperature. Additionally, the S.E.M and D.S.C analysis indicate this quantitative difference in starch gelatinization based on frying techniques that explains their overall sensorial and texture difference in characteristics in all observed potato chips.
Time is a subject of concern in the frying process that affects oil absorption behaviour (Ngobese and Workneh, 2018). Solanum Tuberosom L cultivars, i.e., Savanna, Panamera, Navigator, Mondial, Innovator and Fianna, evaluated for mineral element, protein oil, color and moisture differences, concluded that High-Temperature-Short-Time (H.T.S.T.) Blanching and Low-Temperature-Long-Time (L.T.L.T) frying had a different oil absorption. The increase in oil equivalent to 8000-19307% attributed to a loss in moisture made the H.T.S.T technique unfavorable for frying for Panamera, Innovator and Fianna Cultivars (Ngobese and Workneh, 2018). Other findings were the difference in mineral elements, e.g., Manganese, Sodium, Magnesium, Potassium, Copper, Zinc, Calcium, and other components, e.g., Protein, Aluminium and Iron. Therefore, the finding was that the nutritional and oil absorption values depend on the cultivars and blanching time (Ngobese and Workneh, 2018).
The investigation of the relationship between oil absorption and time uses sophisticated tools and methods. These include low-field nuclear magnetic resonance imaging, confocal laser scanning microscopy or C.L.S.M, dye techniques, Soxhlet extraction based on different frying times (Li et al., 2017). Results indicated that the total oil increased to 47.09% when t=10min later gradually stabilized with the temperature. Also, it expressed the quantitative parameters between the Penetrated Surface Oil (P.S.O), Structural Oil (S.O), Total oil (T.O) using the C.L.S.M, indicating permeation of oil into the potato slice between 0 and 8 minutes (Li et al., 2017). Generally, the study proved the significance of time in characterizing the oil absorption phenomenon and potato slice's behaviour from the frying process, making the former important in cooking Chips with lower fats and oil content (Li et al., 2017). 
Moisture content is a potential factor that affects oil absorption in the frying process. The analysis between P.S.O and T.O and S.O revealed a negligible statistical significance of 0.05 between initial moisture content and oil absorption. The study that took into account two types of chips, twice-fried and once-fried through the C.LS.M inspection, clarified the interconnection between moisture content and oil absorption level in the frying process between the two potatoes. Structural oil accounted for the least percentage between 0.90 and 1.66%, while Penetrated Surface Oil dominated the cell walls, with approximately 50% (Zhang et al., 2016). The scientific explanation between the statistically insignificant findings was the water evaporation level in the twice-fried potato chips contributing to a more excellent inner resistance to water. Finally, the new compelling data clarified the earlier importance of introducing a pre-drying mechanism in the food industry because of the present disparity between oil-absorption and moisture content.
Frying temperature, oil absorption and moisture content also have an interconnection better explained at the cellular level. A study involving air-dried, fried, and raw potato samples observed in fluorescence, and reflective modes using the confocal laser-scanning microscope revealed a difference in their shape and sizes. Other results indicated that oil present around 50% of the fried type and cell detachment volume caused by dehydration and starch swelling. Since the samples differ in their moisture content, frying temperature and oil absorption level, these three indicators affect the general cell structure in terms of its volume, size and shape.
Pore characteristics potentially affect the oil absorption for different frying temperatures (Li et al., 2017). The study that analyzed the PSO, S.T.O., and SO revealed a higher fraction in Structural oils, i.e., 53-76%, followed by penetrated oils of 36.27% for different frying time and temperature. Interestingly, it concluded with statistically insignificant results between the pore diameters and oil absorption based on the initial pore diameter of 0.3mm. The higher the frying temperature, the more significant the penetrable structural oils and surface oils which make pore profiles a salient factor in the oil absorption (Li et al., 2017). However, the total oils and structural oils increase with a variation in the pore characteristic from 0.3 to 1.2 millimeters. Therefore, frying temperature and porosity, and pore volume all contribute to the oil absorption level depending on the type of oil under the scope, i.e., structural, surface etc. (Li et al., 2017). 
Additionally, the porous structure in chips affects their oil absorption levels. A study conducted to understand the oil distribution and penetration in potato chips, pores of about 0.00001m increased their oil content to 61.2% based on the 2.67min of frying (Zhang, Liu and Fan, 2020). The potato chip diameters of 100-200μm and 10-100μm showed a positive correlation between their diameters and oil absorption compared to between 0.3-10μm with a p-value less than 0.05(Zhang, Liu and Fan, 2020). The results also indicated increased pore sizes, volume, and a decrease in bulk densities in fried foods' overall oil absorption process (Zhang, Liu and Fan, 2020).
Strategies for reducing the oil content harness the need to produce quality food with more incredible nutritional benefits continually. The available practical approaches, like the frying methods, frying medium, and modification, pf the product surface minimized the overall oil absorption. Ultimately, the most applicable technology is modifying the product surface that reduces the oil by using hydrocolloids that limit the uptake of oils in the frying process (Liberty, Dehghannya and Ngadi, 2019). The coating process that uses pre-dusting agents, which isolates the wheat gluten protein, methylcellulose, and soy proteins, reduces oil uptake by 35-40%. Other frying mechanisms also narrow the gap between frying temperature and oil absorption. Alternative frying technologies such as radiant frying, vacuum frying, microwave frying and pressure-frying all have promising potential compared to the traditional deep-fat technique used to prepare potato chips (Pankaj and Keener, 2017).
The comparative study that answered the frying technologies' question concluded that microwave frying has its benefits concerning conventional frying. The analysis that took account of the temperature, pressure profiles and microstructural properties using X-ray Tomography scanning quantified the color, fat, moisture and relaxation modulus properties of French fries. The results were that the microwave frying technology contributed to a decreased lightness parameter and better stress relaxation functions, making it superior to conventional frying (Parikh and Takhar, 2016).
In summarizing the findings, since frying is surface cooking practice, modifying the product surface is the most effective in minimizing oil uptake. Regardless of the available studies that point to changing the frying mechanisms and oil medium, the potato's nutritional values lie on the cooking time, initial moisture content, potatoes' pore characteristics, and fatty acid composition. Coating, for instance, is one of the ways of modifying the product surface, among other feasible ways such as changing the frying medium. Additionally, the emerging finding that oil accumulates in the post-frying period, i.e., during cooling, demands more research in understanding the storage temperatures.
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