
Communication Not peer-reviewed version

Comparison of the Glycemic Impact of

Popular Snack Bars in the Chilean

Market

Ana Batista-Gonzalez * , Daniela Vivanco , Rodrigo A. Contreras *

Posted Date: 17 December 2024

doi: 10.20944/preprints202412.0701.v2

Keywords: Carbohydrate Metabolism; Glycemic Load; Isomaltulose; Snack Bar; Sugar Crash

Preprints.org is a free multidisciplinary platform providing preprint service

that is dedicated to making early versions of research outputs permanently

available and citable. Preprints posted at Preprints.org appear in Web of

Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This open access article is published under a Creative Commons CC BY 4.0

license, which permit the free download, distribution, and reuse, provided that the author

and preprint are cited in any reuse.

https://sciprofiles.com/profile/4079901
https://sciprofiles.com/profile/1977043


 

Communication 

Comparison of the Glycemic Impact of Popular 

Snack Bars in the Chilean Market 
Running title: Glycemic Load of Snack Bars in Chilean Market 

Ana Batista-Gonzalez *, Daniela Vivanco and Rodrigo A. Contreras * 

Molecular Nutrition Lab., Biological Sciences Unit, Scientific Research sub-department, R&D department, 

The Not Company, Santiago, Chile. 

* Correspondence: Ana Batista-Gonzalez, Biological Sciences Manager, ana.batista@thenotcompany.com; 

Rodrigo A. Contreras, Scientific Research Sr. Manager, rodrigo.c@thenotcompany.com. The Not Company 

SpA, 3550 Quilin Ave., Macul, Santiago, Chile 

Abstract: The rising popularity of snacks has increased concerns for metabolic health because many 

of these products—often marketed as healthy—are packed with carbohydrates that cause rapid 

blood sugar spikes followed by sharp drops. This cycle can lead to unstable energy levels and 

unhealthy eating habits. Here, we analyzed the glycemic response to the NotProtein®  snack bar 

(NPSB), a plant-based protein bar formulated with isomaltulose, and compared it to two of the top-

selling snack bars in Chile, a cereal-based snack (CBS), and animal-based protein bar (ABPS). Ten 

healthy adults participated in the study, and their blood sugar levels were monitored after 

consuming portions standardized to contain 25 g of available carbohydrates. The findings showed 

that the NPSB had the most favorable glycemic response, with the lowest glycemic load (4.4). 

Accordingly, the NPSB had a slower glucose absorption rate and faster clearance, promoting a more 

stable and sustained blood sugar response. The observed benefits can be attributed to the unique 

formulation of NPSB, which combines isomaltulose with higher levels of protein and fiber. This 

study underscores the potential of scientifically crafted snacks to improve metabolic health, offering 

a promising solution for those seeking balanced energy and better nutritional options in their daily 

diets. 
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1. Introduction 

Snack consumption has surged in recent years, driven by their convenience and the evolving 

lifestyle patterns of modern populations (Monteiro et al., 2013). Among these options, protein bars 

are often perceived as a healthier choice. However, many conventional protein bars contain high 

levels of sugar, which may negatively impact metabolic health (Thakur et al., 2022). Excessive sugar 

intake is strongly associated with poor metabolic outcomes (Sturt, 2011). Sugary snacks can cause 

rapid spikes in blood glucose, followed by a sharp decline—commonly known as a “sugar crash.” 

This sudden drop in energy often triggers cravings and repetitive consumption, contributing to 

unhealthy eating patterns (Mantantzis et al., 2019). Thus, foods with minimal impact on blood 

glucose are increasingly recognized as essential for promoting metabolic well-being. 

In Chile, snacking is a deeply ingrained dietary habit, with around 25% of individuals reporting 

snack consumption during mid-morning, mid-afternoon, or late evening (Faculty of Medicine & 

Faculty of Economics and Business, 2012). Moreover, snacks contribute over one-quarter of the daily 

energy intake for children and adolescents (Jensen et al., 2019). Given the global rise in obesity and 

diabetes, Chile faces a particularly concerning scenario where over 70% of the population is classified 

as overweight or obese (Ministry of Health, 2017). This issue reflects a broader global trend, where 

obesity rates have tripled since 1975, with over 1.9 billion adults categorized as overweight and 650 

million as obese (Ahmed & Konje, 2023). The obesity crisis has significantly influenced consumer 
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behavior, driving a shift toward healthier dietary options. Consumers are increasingly prioritizing 

snacks with reduced sugar content, functional ingredients, and clean labels that support metabolic 

health, weight management, and sustained energy release. 

In parallel with the health crisis, sports, and physical activity have gained traction as individuals 

seek to improve their lifestyles and overall well-being. Sports participation in Chile is on the rise, 

with over 40% of individuals reporting moderate physical activity at least once weekly. Globally, this 

trend has fueled the sports nutrition market, which is projected to reach USD 81.5 billion by 2030 

(Tyler, 2024). However, many existing products in the market still rely heavily on sugar as a primary 

energy source, undermining their perceived health benefits. This growing awareness highlights a 

significant market opportunity for innovative, functional snack products that align with evolving 

consumer needs. 

The Chilean snack bar market exemplifies this potential, reaching USD 85.3 million in 2023, with 

an annual growth rate projected at 3.9% until 2032 (Expert Market Research, 2024). Cereal-based 

snacks (CBS) remain popular in this dynamic market due to their traditional appeal, while animal-

based protein snacks (ABPS) emphasize natural ingredients and functional benefits. At the forefront 

of innovation are NotProtein®  snack bars (NPSB), which leverage cutting-edge technology and plant-

based proteins to deliver improved nutritional profiles. These products, formulated with 

isomaltulose (Palatinose® )—a disaccharide composed of glucose and fructose linked by a stable α-

1,6 glycosidic bond—are specifically designed to offer a lower glycemic impact and sustained energy 

release compared to conventional sugar-based formulations (Kokubo et al., 2022; Maresch et al., 

2017). The unique structure of isomaltulose makes it to be digested slower by intestinal enzymes, 

resulting in a slower release of glucose into the bloodstream and providing metabolic benefits over 

time (Figure 1). 

This report evaluated the glycemic impact of NPS, a plant-based protein bar formulated with 

isomaltulose to minimize blood sugar spikes, compared to two leading snack products in the Chilean 

market: CBS and ABPS. The findings underscore the potential of innovative formulations like NPS to 

support metabolic health, providing consumers with smarter, healthier snack alternatives. 

 

Figure 1. Comparison between sucrose (a) and palatinose (isomaltulose) (b). Both share the same 

chemical formula (C₁₂H₂₂O₁₁), but differ in solubility, density, and sweetness. Sucrose is highly soluble 

in water (211 g/100 mL at 20 °C) and has a sweetness standard of 1.0. Palatinose has lower water 

solubility (85 g/100 mL at 25 °C), lower density (1.50 g/cm³), and a reduced sweetness range (0.42–

0.50), while providing the same caloric value of 4 kcal/g. Structural differences in glycosidic bond 

configuration account for their functional and sensory properties. 
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2. Materials and Methods  

2.1. Test Foods 

The study evaluated three snack bars currently available in the Chilean market. The Not 

Company developed NPSB. CBS was chosen for its popularity as a top-selling cereal snack bar, 

widely marketed as a snack for schoolchildren. ABPS is one of Chile’s leaders in the protein bar 

category. A glucose solution was used as the control food (GC).  

2.1.1. Proximate Analysis. 

Proximate analysis was performed by Food Center Laboratory of the Institute of Nutrition and 

Food Technology (INTA) at University of Chile. The moisture determination was performed using 

the gravimetric method according to NCh 841:2018 and protocol LCA-PRE-011. Total ash was also 

determined using a gravimetric method following NCh 842:2018 and protocol LCA-PRE-002. The 

protein content was quantified using the Kjeldahl method, based on ISP.PART-711.02-173 (2014), 

protocol LCA-PRE-006. The acid hydrolysis Mojonnier method was employed to determine total fat, 

following AOAC Official Methods 935.38, 925.32, and 922.06, according to protocol LCA-PRE-035. 

Total integrated dietary fiber was analyzed using an enzymatic-gravimetric-HPLC method, 

following AOAC Official Method 2011.25 and protocol LCA-PRE-003. Available carbohydrates were 

obtained by difference, subtracting the contribution of moisture, ash, protein, total fat, and total 

dietary fiber from 100%. Finally, energy content was calculated using the Atwater factors 4, 9, and 2 

for proteins, total fats, carbohydrates, and total soluble dietary fiber, respectively (Latimer, 2023). 

2.2. Study Design 

2.2.1. Subjects 

The participants were ten healthy adults (six females and four males) aged 20 to 54, with body 

mass index (BMI) values between 20 and 24.3 kg/m². Anthropometric measurements, including 

weight and height, were taken using standardized procedures (Soares et al., 2024). Participants were 

selected based on inclusion criteria that required them to be healthy adults who had maintained a 

stable body weight over the past six months and were not using supplements or medications. 

Individuals were excluded if they had diagnosed medical conditions, allergies, intolerances to the 

test foods, or, in the case of women, a diagnosis of polycystic ovary syndrome. All participants were 

instructed to follow their regular diet throughout the study. Participation was voluntary, and each 

individual provided informed consent before the study began. 

2.2.2. Experimental Procedure 

The study was conducted at the Nutrition Department of the University of Chile and received 

approval from the Ethical Committee of Research in Human Subjects (CEISH, by its Spanish 

acronym) of the School of Medicine, University of Chile. The experimental procedure adhered to the 

ISO 26642:2010 guidelines for determining the glycemic index (GI). 

Participants consumed the equivalent of 25 g of available carbohydrate for each bar, or a control 

sample composed of 25 g of glucose dissolved in 250 mL of water. Capillary blood samples were 

obtained via finger puncture at baseline (0 min, fasting glucose) and at subsequent intervals of 15, 30, 

45, 60, 90, and 120 min after consumption. Blood glucose levels were measured using an Accu-Chek 

Instant glucometer (Roche Diabetes Care Inc., Indiana, US). 

Participants were required to fast overnight (12 h) before the test and instructed to avoid alcohol 

consumption or vigorous physical activity on the morning of the assessment.  

2.3. Glycemic Index Calculation 
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The incremental area under the curve (iAUC) for each test food was determined geometrically 

using the trapezoidal rule according to the ISO 26642:2010 guidelines. Fasting blood glucose levels 

were set as the baseline, and this area was excluded from the calculations. 

The GI for each test food was calculated using Eq. 4: 

𝐺𝐼𝑇𝑒𝑠𝑡 𝑓𝑜𝑜𝑑 =  
𝑖𝐴𝑈𝐶𝑇𝑒𝑠𝑡 𝑓𝑜𝑜𝑑

𝑖𝐴𝑈𝐶𝐶𝑜𝑛𝑡𝑟𝑜𝑙 𝑓𝑜𝑜𝑑
 ×  100 (Eq. 4) 

where iAUCtest food represents the iAUC calculated for each snack bar, and iAUCcontrol food corresponds 

to the iAUC derived from the GC. 

The final GI value for each snack bar was obtained by averaging the GI values calculated 

individually for each of the 10 participants. 

2.4. Glycemic Load Calculation 

The glycemic load (GL) for each test food was determined following the method described by 

Salmerón et al. (1997). The calculation was performed using Eq. 5: 

𝐺𝐿𝑇𝑒𝑠𝑡 𝑓𝑜𝑜𝑑 =
(𝐺𝐼𝑇𝑒𝑠𝑡 𝑓𝑜𝑜𝑑 × 

𝑎𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒 𝑐𝑎𝑟𝑏𝑜ℎ𝑦𝑑𝑟𝑎𝑡𝑒𝑠

𝑆𝑒𝑟𝑣𝑖𝑛𝑔 𝑠𝑖𝑧𝑒
)

100
  (Eq. 5). 

where GITest food represents the GI of the test food and the available carbohydrates are expressed in 

g/serving. 

2.5. Kinetic and Thermodynamic Analysis 

The kinetic and thermodynamic parameters of the test foods were determined to evaluate the 

foods’ glycemic responses. The analysis included the following parameters: 

2.5.1. Time to Peak  

This is the time between ingestion and the moment when the maximum blood glucose level is 

reached. 

2.5.2. Absorption and Clearance Rates (Rab and Rcl) and Kinetic Constants (kab and kcl) 

𝑅𝑎𝑏 =  
𝐶𝑝𝑒𝑎𝑘−𝐶0

𝑡𝑝𝑒𝑎𝑘−𝑡0
 (Eq. 6) 

𝑅𝑐𝑙 =  
𝐶𝑓𝑖𝑛𝑎𝑙− 𝐶𝑝𝑒𝑎𝑘

𝑡𝑓𝑖𝑛𝑎𝑙−𝑡𝑝𝑒𝑎𝑘

 (Eq. 7) 

C0 (mg/dL) is the initial blood glucose concentration, Cpeak is the maximum concentration, and 

Cfinal is the concentration when blood glucose stabilizes at a constant value. Similarly, t0, tpeak, and tfinal 

denote the times associated with the above-mentioned points, measured in minutes. 

Kinetic constants were calculated by dividing the Rab or Rcl by C0. 

2.5.3. Gibbs Free Energy 

The standard Gibbs free energy change (∆G’) was calculated using Eq. 5: 

∆𝐺′ = −𝑅 × 𝑇 × ln (𝐾) (Eq. 8) 

where R is the universal gas constant (8.314 J/mol × K), T is the absolute temperature in Kelvin (310 

K (37 °C)), and K is the equilibrium constant of the process (Eq. 6). 

𝐾 =
𝑘𝑎𝑏

𝑘𝑐𝑙
 (Eq. 9) 

2.6. Statistical Analysis 
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Differences in the iAUC, GI, and GL among the snack bars were assessed using the Friedman 

test and Tukey’s post-hoc analysis for pairwise comparisons. A p-value < 0.05 was considered 

statistically significant. 

Additionally, the thermodynamic and kinetic analysis values were analyzed using one-way 

ANOVA to determine significant differences among the snack bars, ensuring robust statistical 

validation of the observed trends. 

3. Results  

3.1. Chemical and Nutritional Composition of the Evaluated Snacks 

The evaluated snack bars showed significant differences in their compositions. CBS had the 

highest content of available carbohydrates (66.8 g/100 g) and total sugars (40.1 g/100 g), along with a 

low protein content (5.9 g/100 g) and total fiber (4.9 g/100 g). In contrast, ABPS and NPSB exhibited 

similar nutritional profiles regarding protein content (34.5 g/100 g each). However, NPSB stood out 

with its high total fiber content (23.1 g/100 g) and lower proportion of available carbohydrates (11.4 

g/100 g) (Table 1). 

Table 1. Comparison of nutritional and functional properties of three snacks: Cereal-Based Snack 

(CBS), Animal-Based Protein Snack (ABPS), and NotProtein®  Snack Bar (NPSB). Parameters include 

macronutrients, dietary fiber fractions, energy, and water activity. Dashes (--) indicate unavailable 

data. 

Parameter  
Cereal-Based 

Snack (CBS) 

Animal-Based Protein 

Snack (ABPS) 

NotProtein®  Snack 

Bar (NPSB) 

Moisture (g/100g) 9.3 11.4 19.7 

Ash (g/100g) 1.7 2.5 2.2 

Proteins (g/100g)  5.9 34.5 34.5 

Total Fat (g/100g) 11.4 11.1 9.1 

Total Dietary Fiber (g/100g) 4.9 7.7 23.1 

Insoluble Dietary Fiber 

(g/100g) 2.4 4.0 2.0 

Total Soluble Dietary Fiber 

(g/100g) 2.5 3.7 21.1 

Soluble Dietary Fiber 

(HMW) (g/100g) 0.7 1.6 2.5 

Soluble Dietary Fiber 

(LMW) (g/100g) 1.8 2.1 18.6 

Available Carbohydrates 

(g/100g) 66.8 32.8 11.4 

Energy (kcal/100g) 398 377 308 

Water activity 0.497 0.606 0.610 

3.2. Study Design and Participant Characteristics 

The study involved 10 healthy participants (fasting glucose = 88.4 ± 3.8 mg/dL, fasting insulin = 

6.9 ± 2.9 μL U/mL, and homeostatic model assessment for insulin resistance (HOMA-IR) = 1.5 ± 0.6 

pmol × mmol). Each participant consumed an isocarbohydrate portion (25 g total) of the tested bars, 

and the postprandial glycemic response was monitored for 2 h. 

3.3. Glycemic Response and iAUC 
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Glycemic response variations were observed across the tested bars (Figure 2A). The NSPB 

resulted in the smallest increase in blood glucose levels, followed by ABPS. By contrast, CBS elicited 

the highest glycemic response, approaching that of the GC (control). Blood glucose levels peaked at 

15 min post-consumption for the NSPB and ABPS samples, whereas CBS peaked at 30 min. A decline 

in glucose levels was noted at 30 min for NSPB, whereas this decline occurred at 45 min for ABPS. 

For CBS, glucose levels continuously decreased until 60 min, at which point all bars demonstrated 

similar levels. Thereafter, blood glucose levels remained comparable until the 120 min mark, with 

CBS exhibiting slightly lower values during this period (Figure 2A). 

The iAUC analysis revealed that NPSB elicited the lowest glycemic response, followed by ABPS 

and CBS. However, no significant differences were observed among them (Figure 1B). 

 

Figure 2. Postprandial glycemic response to the tested snack bars and GC. (a) Blood glucose levels 

(mg/dL) over time (min) after consuming the GC, CBS, ABPS, and the NPSB. (b) The incremental area 

under the curve (iAUC) is calculated using the glycemic responses in (a). Data are presented as the 

mean ± SE (n = 10). Different letters indicate statistically significant differences (p < 0.05). 

3.4. Glycemic Index and Glycemic Load 

The GI analysis revealed that CBS exhibited the highest value (83.7 ± 27.1), whereas NPSB and 

ABPS indicated 42.9 ± 13.6 and 39.9 ± 12.6, respectively, with no significant differences between the 

latter two (Table 2). Furthermore, NPSB presented the lowest GL value (4.4), followed by ABPS (7.0) 

and CBS (10.8) (Table 2). 
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Table 2. Glycemic index, glycemic load and servings of the snack bars evaluated. 

Parameter Cereal-Based Snack 

(CBS) 

Animal-Based 

Protein Snack 

(ABPS) 

NotProtein®  Snack 

Bar (NPSB) 

Glycemic index 83.7 ± 27.1a 39.9 ±12.6b 42.9 ± 13.6 b 

Available 

carbohydrates/serving 

(g) 

12.87 

(18g bar) 

17.51 

(45g bar) 

10.35 

(45g bar) 

Glycemic load 10.8 ± 2.3a 7.0 ± 1.5b 4.4 ± 0.9c 

Portion administered to 

each patient 

37.4g/2 bars 

 

76.2g/1.7 bars 

 

219.3g/4.9 bars 

 

3.5. Metabolic Parameters 

The time to reach peak glucose levels varied significantly among the samples. NPSB required 

the longest time to reach peak glucose levels, in contrast with CBS, ABPS, and the GC, which peaked 

around 30 min (Figure 3A). NPSB exhibited the lowest glucose Rab, similar to ABPS, whereas CBS and 

the GC showed the highest Rab (Figure 3B). By contrast, NPSB had the highest glucose Rcl, comparable 

to ABPS, whereas the lowest Rcl corresponded to the GC and CBS (Figure 2C). 

The changes in Gibbs free energy (ΔG’) further underscore the balance in metabolic dynamics. 

NPSB had a ΔG’ close to zero, indicating a near-equilibrium state where the absorption and clearance 

rates are closely aligned (Figure 3D). On the other hand, ABPS exhibited a more negative ΔG’, 

reflecting a moderate imbalance where absorption slightly exceeded clearance. CBS and the GC had 

significantly negative ΔG’ values compared to NPSB, but less negative than ABPS. 
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Figure 3. Violin plots showing the effects of different snack bar formulations on key metabolic 

parameters. (a) Time to peak glucose levels (min) after consumption, indicating the duration required 

to reach maximum glucose levels. (b) Glucose absorption rate (Rab, mg/dL/min), representing 

differences in sugar uptake. (c) Glucose clearance rate (Rcl, mg/dL/min), reflecting the dynamics of 

glucose removal. (d) Change in Gibbs free energy (∆G’, kJ/mol), associated with metabolic efficiency. 

Data are presented for the GC, CBS, ABPS, and NPSB groups. Significant differences between groups 

are indicated by different letters (p < 0.05). 

4. Discussion 

The NPSB bar exhibited the most favorable glycemic profile among the three bars tested. 

Although no significant differences were observed in GI due to data variability, a subject-by-subject 

analysis revealed a clear trend. The CBS bar showed the highest GI, aligning with its higher content 

of available carbohydrates compared with the other bars. The GI, which measures the rate at which 

a food raises blood glucose levels, is an inherent characteristic of carbohydrate-rich foods. However, 
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the GI does not account for the glycemic impact of portion size, which is why GL is more informative. 

Among the bars, NPSB had the lowest GL (4.4), followed by ABPS (7.0) and CBS (10.8), indicating 

that its consumption had a lower and more controlled glycemic impact. 

Several factors influence the glycemic response, including the type and amount of 

carbohydrates, the presence of other nutrients such as proteins, fats, and fiber, and individual 

physiological differences (de Aquino Souza Miskinis et al., 2023; de Souza et al., 2022). The NPSB bar 

was formulated to minimize its glycemic impact, avoiding the sharp glucose spikes and subsequent 

crashes commonly associated with sweet snacks. To achieve this, isomaltulose, a slow-digesting 

disaccharide that promotes a gradual and sustained rise in blood glucose, was used as the primary 

carbohydrate in the NPSB bar formulation (Aguiar & Cazarin, 2021; Angarita Dávila et al., 2019; Miao 

et al., 2015). 

Isomaltulose and sucrose provide approximately 4 kcal/g, yet their metabolism rates differ 

considerably (Sawale et al., 2017). Sucrose, which has an α-1,2 glycosidic bond, is rapidly hydrolyzed 

by intestinal invertase (sucrase) activity (Km ~10 mM; Vmax ~143 μmol/min/mg), releasing glucose 

and fructose for absorption (Her et al., 2018; Manoochehri et al., 2020). By contrast, isomaltulose, 

which has an α-1,6 glycosidic bond, undergoes a slower hydrolysis, resulting in a prolonged release 

of its monosaccharides and avoiding abrupt glucose spikes. This slower metabolism is attributed to 

isomaltulose’s higher Km and lower Vmax, supporting its classification as a slow-release carbohydrate 

(Sokołowska et al., 2022). 

The results show that the ΔG’ of the NPSB is close to zero, which is favorable because it indicates 

the reaction is near equilibrium. This result reflects a balance between the absorption and clearance 

rates, promoting metabolic harmony. By contrast, although CBS and the GC have less negative ΔG’ 

values, closer to that of the NPSB, their absorption and clearance rates exhibit significant differences. 

This finding suggests that ΔG’ alone is insufficient to fully assess the metabolic response and must 

be interpreted alongside the magnitudes of Rab and Rcl. On the other hand, ABPS shows a more 

negative ΔG’, indicating an imbalance in metabolic rates, with absorption outweighing clearance, 

which may not align with an optimized metabolic objective. This analysis underscores the importance 

of integrating multiple variables for a comprehensive understanding of the results. These findings 

are supported by the data previously reported for isomaltulose vs. sucrose, suggesting a more stable 

and efficient metabolic profile for the former, improving postprandial glycemia and overall energy 

balance in the case of the NPSB, which uses isomaltulose in its formulation. 

The nutritional composition further contributed to the glycemic impact of the different bars. CBS 

primarily contained wheat flour and sucrose, whereas ABPS incorporated date paste. The GI of these 

ingredients varied significantly, with isomaltulose being the lowest (32), followed by date paste (60) 

and sucrose (65). Additionally, the NPSB contained more protein than CBS (but was comparable to 

ABPS) and had the highest fiber content among the bars. Proteins and fiber slow gastric emptying 

and glucose absorption, reducing the glycemic response (Pasmans et al., 2022). 

The variability observed in the data emphasized the consistency of NPSB’s glycemic effect, with 

its glycemic curve remaining nearly flat compared to the curves of the other bars. This behavior was 

noteworthy because a flatter curve minimizes glucose peaks and troughs, promoting metabolic 

stability (McHill & Butler, 2024). 

Finally, the analysis of metabolic parameters highlighted the superior efficiency of NPSB, which 

exhibited the lowest Rab and the highest Rcl. These findings and its ΔG’ closer to the equilibrium 

underscored NPSB’s optimal postprandial glucose regulation. This is relevant because repeated 

glucose and insulin spikes are strongly associated with the development of metabolic disorders such 

as type 2 diabetes and obesity. Incorporating insights from nutritional chemistry, the balanced amino 

acid profile and digestibility of NPSB’s plant-based proteins, alongside its controlled glycemic 

impact, exemplify how innovative formulations can address metabolic health and protein quality 

demands in functional food products. In a global context where such conditions affect a substantial 

portion of the population, products like NPSB are a tangible example of how scientific innovation 

can drive the creation of functional foods that improve metabolic and energy health. 

5. Conclusions 
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This study highlights the potential of NPSB to address the paradox of traditional snack and 

protein bars, which are often marketed as energy-boosting yet may lead to sugar spikes, subsequent 

energy crashes, and increased cravings. By incorporating isomaltulose as its primary carbohydrate, 

NPSB minimizes blood sugar fluctuations, delivering sustained energy without the abrupt peaks and 

troughs associated with high-sugar snacks. This glycemic stability aligns with consumer expectations 

of satiety, balanced energy levels, and improved overall health. 

The findings demonstrate that NPSB provides a low glycemic load and supports metabolic 

efficiency, as evidenced by its reduced blood glucose absorption rate, faster glucose clearance, and 

ΔG’ values closer to equilibrium. Such characteristics are fundamental in the context of global public 

health challenges, where the prevalence of conditions like type-2 diabetes and obesity continues to 

rise. By rethinking snack formulations to balance functionality, health, and indulgence, NPSB 

demonstrates the potential of science-driven innovation to create products that meet consumer needs 

while promoting healthier lifestyles. 
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