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Abstract
Snack consumption contributes significantly to daily energy and nutrient 
intake. Low glycaemic index (GI) and glycaemic load (GL) snacks help 
modulate postprandial glucose (PPG) rise in prediabetes and diabetes. 
Masala Vadai (MS) and Medu Vadai (MD) are traditional Indian snacks made 
from pulses, where their GI and GL values and the effect on PPG remain 
unexplored. In this randomised cross-over trial, healthy adults (n=13, 19-30 
years old, 22.3±2.3 kg/m2) consumed either MS, MD, or glucose solution 
as reference food (RF) containing 12.5g of available carbohydrate on three 
occasions with one week apart between each test. Capillary blood was 
measured at 0, 15, 30, 45, 60, 90, and 120 minutes to calculate incremental 
area under the curve (iAUC) and to estimate the GI. The results showed 
that when compared to RF, MD but not MS had significantly lower iAUC at 
30-min (p=0.013) and 45-min (p=0.001). Both snacks had low peak blood 
glucose (p<0.001) and incremental peak blood glucose (p<0.001), wherein 
MD exhibited a more delayed effect than MS. However, time to peak blood 
glucose did not differ between the test foods and RF. MD and MS had low-
medium GI (MD=47, MS=63) and low GL (MD=6, MS=8), respectively. In 
conclusion, MD attenuated PPG significantly more than MS in comparison 
to glucose solution, offering an advantage of glycaemic control. Even within 
similar pulse-based snacks, the GI value is important in influencing PPG. 
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These findings will add to the GI compendium for Asian foods and will be 
useful to healthcare professionals in providing sound nutritional advice.

Introduction
Asia has one of the highest prevalence rates of 
type 2 diabetes mellitus (T2DM) and accounts for 
60% of the world’s diabetes population according 
to International Diabetes Federation report.1 Asian 
phenotype has been shown to be most susceptible 
to diabetes than Caucasians.2 In Malaysia, T2DM 
is prevalent in 18.3% of the adult population, over 
doubled since 1996.3 Currently, in Malaysia diabetes 
is predominant in 31.4% of Indians compared 
to other ethnicities.3 Environmental and lifestyle 
changes have been popular causes of diabetes; 
however, strong evidence reported that Indians have 
a greater degree of obesity, insulin resistance and a 
higher genetic tendency to diabetes, making them 
more susceptible to the disease.4 The transition 
from prediabetes to diabetes is also more dramatic 
and severe among Asians thus, the research on 
its prevention and management is increasingly 
important.4

Snacks consumption can contribute significantly to 
the daily energy and nutrient intakes.5 Increment 
in blood glucose levels with snacking has been 
associated with increased risk of diabetes and 
obesity.5 The selection of an appropriate snack may 
pose a challenge, but recent studies showed that 

snacks with low glycaemic index (GI) and glycaemic 
load (GL) were beneficial in reducing postprandial 
glycaemic response (PPGR) not only in healthy 
individuals,6-7 but also in people that have diabetes.8 
In addition, differences in the nutrient composition of 
a snack may impact glucose metabolism regulation 
that contributes to anti-diabetic effect. Several 
previous evidence presented benefits on PPGR and 
markers of glycaemic control with consumption of 
snacks high in dietary fibre, protein and low in GI.7-8 

Generally, vegetables, fruits, and pulses have a low-
GI, while starch and carbohydrate-rich foods typically 
have high GI.9 Pulses invariably have a low to 
medium GI, which translates into the benefits against 
chronic diseases; evidence is strong for the specific 
inclusion of pulses in the diet and reduction of 
diabetes risk.8 Pulses defined as “annual leguminous 
crops”, in the legume family, have always been an 
important part of the Indian cuisines.10 Pulses are 
nutrient-rich and have a high content of plant protein, 
calories, dietary fibre, slow-release carbohydrates, 
a wide range of minerals, and phytochemicals such 
as carotenoids and polyphenols.8,10  They promote 
health by reducing insulin resistance,11 aid in weight 
management,12 and extend benefit of prevention of 
cardiovascular disease.13

Table 1: Nutrient content of pulses (boiled without salt) (g/100 g) USDA 2019

	 Bengal gram (Masala Vadai)	 Black gram (Medu Vadai)

Total weight (g)	 100	 100
Carbohydrate (g)	 62.95	 58.99
Protein (g)	 20.47	 25.21
Fat (g)	 6.04	 1.64
Dietary fibre (g)	 12.20	 18.30

Based on USDA 2019.10 

The Masala Vadai (MS) and Medu Vadai (MD) are 
traditional Indian snacks made from two varieties of 
pulses. MS is prepared using Bengal gram (channa 
dhal), while MD is prepared using the black gram 
(urad dhal). The processing of MS and MD differs, 
where Bengal gram for MS is blended partially to give 

a coarse texture while, black gram for MD is blended 
to a smooth texture. Both snacks have somewhat 
similar spices and are deep-fried with differing 
carbohydrate, protein, and dietary fibre content. The 
nutrient content of pulses used to prepare these 
snacks is presented in Table 1.
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Selecting a healthy snack may assist in the control 
on PPGR levels. While the MS and MD are popular 
Malaysian traditional snacks, their GI and GL 
properties, and impact on PPGR remain unexplored. 
Moreover, this study is novel in that it compares the 
effects of two distinct pulse types on GI and PPGR 
in healthy Indian volunteers. This study findings 
will offer evidence on health benefits of traditional 
snacks made from pulses, and the GI and GL values 
of these snacks would be an addition to the GI 
database/compendium of Asian foods.11 The health 
benefits of these snacks must be established before 
recommendations are given to the public.

Materials and Methods
Study Participants
Healthy volunteers of Indian ethnicity, aged between 
19-30 years, were invited to participate in this study. 
Participants were recruited through promotional 
flyers, word of mouth and online advertisements. 
Prior to the study recruitment, all volunteers were 
screened for any abnormal health behaviour. The 
screening included anthropometric assessment 
(weight and height), finger prick fasting blood 
glucose analysis and a general questionnaire used 
to assess health. Recruited participants had normal 
body mass index (18.5-24.9 kg/m2), no history of 
smoking and fasting blood glucose levels <7 mmol/L. 
They should be healthy and free from diseases, such 
as all forms of diabetes, cardiovascular diseases, 
eating disorders, gastrointestinal disorders, and 
depression. Participants were excluded if they took 
glycaemic-affecting drugs, such as thyroid hormones, 
thiazide diuretics, metformin, or glucocorticoids, or 
if they had test foods allergy. Volunteers diagnosed 
with polycystic ovary syndrome, actively engaged in 
competitive or endurance sports, were pregnant or 
nursing, or intentionally restricted their food intake 
were also excluded. A total of 15 participants were 
screened and recruited. Two participants dropped 
out after one session, resulting in the analysis of 13 
data sets. A crossover design of 10 participants was 
needed for precision involving glycaemic response 
analysis in human subjects to detect 80% power and 
0.05 significance.14

This investigation was carried out at the International 
Medical University, Kuala Lumpur, Malaysia. Ethics 
from the institutional committee was obtained and 
granted identification number of BDN I-2022 (01). 
Eligible participants provided written informed 

consent in compliance with the Declaration of 
Helsinki.

Study Design and Randomisation
There were three feeding sessions in this randomised, 
crossover, non-blinded study (i.e., either MS or 
MD or glucose solution as reference food (RF)) 
separated by a week of wash out period. Using a 
computer-generated randomiser,15 participants were 
assigned randomly to one of the test meal sequence 
combinations. The test meals sequence combination 
was concealed in an envelope, where revelation to 
the researcher and participant was made during the 
first feeding session. 

Preparation of Test Meals
On the test days, every test meal was freshly 
prepared in the morning. The preparation for MS 
and MD begun by soaking 38g of Bengal gram 
and 26 g of black gram for 8 hours in the water, 
respectively until the grams soften for grinding. The 
Bengal gram was blended with 2 tablespoons of 
water until medium coarse texture was achieved 
with no visibility of whole gram, while the black gram 
was fully blended into a smooth and fine texture. 
In addition, the batter for MD was beaten using a 
spoon for 5 minutes until it was fluffy and thick. Other 
ingredients such as finely chopped onions (15 g), 
green chilli (4 g), ginger (1/2 inch), salt (1/2 tsp), 
pepper (1/2 tsp) and curry leaves (5 – 6 leaves), 
were added into both the Bengal gram and black 
gram batter and mixed well. The MS was moulded 
into a patty-like shape, while the MD was moulded 
into a doughnut-like shape before deep-frying in 
the heated oil until golden brown. Participants were 
served with two servings of MS (90 g) and MD (68g) 
each containing 12.5g of available carbohydrates, 
that could be consumed easily within 10 minutes. 

Glucose solution was used as the reference food. 
It was formulated by dissolving 14 g of Dextrose 
Monohydrate (Glucolin, Reckitt Benckiser) in 200 
ml of plain water. Detailed nutrition information of 
pulses used as test meals is summarised in Table 1.10 

Procedures for Determining the GI of the Test 
Meals
After 10 hours of fasting the night before, participants 
arrived at the lab between 8:00–9:00 a.m. Throughout 
the study period, they were instructed to maintain 
consistent eating and physical activity routines. They 
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were asked to abstain from caffeine and alcohol and 
avoid strenuous exercise the night before and the 
morning of the experiment. If any volunteers reported 
feeling ill or had not followed the test conditions, the 
experiment was interrupted and rescheduled. Their 
body weight was measured at the first session of the 
experiment. After a 10-minute rest, baseline capillary 
blood samples via finger-prick were collected at the 
start of each feeding session. The test meals were 
made fresh that morning and were served after a 
minute in the microwave. Participants were required 
to consume the test meals and or glucose solution 
within 10 minutes, followed by 200 ml of plain 

water. Capillary blood glucose levels were recorded 
at 15-, 30-, 45-, 60-, 90-, and 120-minutes after 
meals ingestion. Participants consumed reference 
food (Dextrose Monohydrate), and the two test 
meals i.e., MS and MD, in a random order, with a 
minimum of one week's separation between test and 
reference foods to reduce the carry-over effect.16 
The reference food and test meals had 12.5 g of 
available carbohydrates so that portion sizes of the 
test meals could be comfortably consumed within 
10 minutes. The overview of study flow and visits is 
summerised in Figure 1. 

Fig. 1: Overview of study flow and visits

Measurement of Blood Glucose 
A single-use lancing device (On Call Sterile Lancet, 
ACON Laboratories Inc., USA) was used for the 
finger-pricks and blood samples were collected 
on blood glucose test strip (GlucoSure AutoCode 
Blood Glucose Test Strips Apex Biotechnology 
Corp., Taiwan) following World Health Organisation 
(WHO) guidelines.17 Blood glucose concentration 

was measured using a glucometer (GlucoSure 
AutoCode Blood Glucose Monitoring System, Apex 
Biotechnology Corp., Taiwan).

Anthropometric Measurement
Participants’ weight was measured using a digital 
weighing scale (TANITA digital scale HD-325, 
TANITA Health Equipment HK Ltd, Hong Kong), 
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while their height was measured using a collapsible 
stadiometer (213 portable stadiometer, SECA, 
Germany), following the standard protocol. An 
average of two measures were taken and reported 
to the nearest 0.1 kg and 0.1 cm, respectively. Their 
weight (kg)/height (m2) was used to calculate body 
mass index (BMI).3

Determination of GI and GL
The incremental area under the PPGR curve (iAUC) 
was plotted using Microsoft Excel spreadsheet, 
following the trapezoidal rule.18 Each participant's 
iAUC for each test meal was expressed as a 
percentage of the mean iAUC for the reference food 
they had eaten, as follows: GI = (iAUC for the test 
food containing 12.5g of available carbohydrate/
iAUC of a reference food with an equal available 
carbohydrate portion) ×100. Every food that was 
tested had its GI determined from an average value 
across all the participants.18 The following formula 
was used to compute GL: GL = (GI of test food × 
available carbohydrate in a serving of test food 
(g))/100.18

Participants’ Sensory Evaluation
Participants were asked to evaluate test meals 
acceptance using a self-administered 9-point 
hedonic sensory scale.19 This sensory evaluation 
was to gauge participants compliance towards 
the test products; hence, expert evaluation was 
not required. The components domains assessed 

were appearance, taste, texture, aroma, and overall 
acceptability of the test meals. 

Statistical Analysis
Data was analysed using IBM SPSS version 28.0 
for Windows.20 Participants characteristics and 
sensory evaluation were described as mean ± 
standard deviation (SD) for each group. For sensory 
evaluation, the data was presented as an average 
of a total of the 9 scores. Glucose concentrations at 
time intervals of interest were described as mean ± 
standard error of mean (SEM) for each group. The 
between-group effects of test meals on postprandial 
glycaemic excursion (glucose concentrations at 
time intervals, glucose peak, incremental glucose 
peak and glucose iAUC at 120 min) were analysed 
using One-Way ANOVA test followed by Bonferroni’s 
post-hoc tests for multiple comparison. Statistical 
significance was set at p<0.05.

Results
Participants Characteristics
A total of 15 participants were recruited, with only 13 
completing the study. Two participants dropped out 
after one session due to their inability to commit to 
the study schedule. Table 2 summarises participants 
characteristics who completed the study. The 
participants (5 males and 8 females) had a mean 
age of 20±2 years, normal BMI of 22.3±2.3 kg/m2 
and normal fasting blood glucose of 5.2±0.5 mmol/L.  

Table 2: Participants characteristics (n=13)

Variables	 Mean ± SD

Age (years)	 20 ± 2
Weight (kg)	 59.8 ± 7.8
Height (cm)	 164.0 ± 8.9
BMI (kg/m2)	 22.3 ± 2.3
Fasting blood glucose (mmol/L)	 5.2 ± 0.5

Abbreviation:  BMI= Body mass index, SD=standard deviation
All results are presented as mean± standard deviation.

Glycaemic Response and Glycaemic Excursion 
of Pulse-Based Traditional Snacks 
Figure 2 shows PPGR of test meals and RF. 
There was a significant difference in blood glucose 
concentration between the test meals and glucose 
solution at 15-minutes (MD: 5.5±0.1 mmol/L vs. MS: 

5.5±0.1 mmol/L vs. RF: 6.2±0.3 mmol/L, p=0.013), 
30-minutes (MD: 6.0±0.1 mmol/L vs. MS: 6.4±0.2 
mmol/L vs. RF: 7.2±0.4 mmol/L, p=0.015) and 
45-minutes (MD: 5.9±0.1 mmol/L vs. MS: 6.5±0.2 
mmol/L vs. RF: 7.2±0.3 mmol/L, p=0.001). However, 
pairwise multiple comparisons showed that MD 
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but not MS had a more supressed blood glucose 
concentration in comparison to glucose solution at 

30-minutes (p<0.013) and 45-minutes (p<0.001) 
indicated by superscripts in Figure 2.

Fig. 2: Postprandial glycaemic response of test meals with reference food

Abbreviations: MD= Medu Vadai, MS= Masala Vadai, RF= reference food (glucose solution)
All data is expressed in mean ± standard error mean (SEM) 
Shared superscript denotes significant pairwise difference (p<0.05) between test meals: a= MD and RF 
and b= MS and RF by Bonferroni pairwise multiple comparisons.

Table 3 shows the pairwise comparisons and 
between-group effect of glycaemic excursions. Both 
the pulse-based snacks had a significantly lower 
peak blood glucose concentration (MD: 6.2±0.1 
mmol/L vs. MS: 6.8±0.2 mmol/L vs. RF: 7.8±0.3 
mmol/L, p<0.001) and incremental glucose peak 

Table 3: Glycaemic excursions of test meals and glucose solution by pairwise comparisons

	 MD	 MS	 RF	 P-values

Peak blood glucose (mmol/L)	 6.2 ± 0.1a	 6.8 ± 0.2b	 7.8 ± 0.3a,b	 <0.001*
Time to peak blood glucose (minutes)	 33.5 ± 2.5	 34.6 ± 2.6	 35.8 ± 2.7	 0.823
Incremental glucose peak (mmol/L)	 1.0 ± 0.2a	 1.5 ± 0.2b	 2.5 ± 0.3 a,b	 <0.001*
iAUC (mmol/L x min)	 47.2 ± 9.0a	 64.2 ± 14.4	 99.8 ± 15.4a	 0.024*

Abbreviations: MD= Medu Vadai, MS= Masala Vadai, RF= reference food (glucose solution), iAUC= 
incremental area under the curve for blood glucose
All data is expressed in mean ± standard error mean (SEM).
Shared superscript denotes significant by Bonferroni pairwise difference (p<0.05) between test  
meals: a= MD and RF and b= MS and RF.

(MD: 1.0±0.2 mmol/L vs. MS: 1.5±0.2 mmol/L vs. 
RF: 2.5±0.3 mmol/L, p<0.001) when compared to 
the reference food. However, MD exhibited a more 
suppressed effect compared to MS. Additionally, MD 
but not MS had significantly lower blood glucose 
iAUC (MD: 47.4±9.0 mmol/L x min vs. MS: 64.2±14.4 
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mmol/L x min vs. RF: 99.8±15.4 mmol/L x min, 
p=0.024). Nonetheless, there was no significant 
difference between the test meals and reference 

food on time to peak blood glucose (MD: 33.5±2.5 
min vs. MS: 34.6±2.6 min vs. RF: 35.8±2.7 min, 
p=0.823).

Table 4: Glycaemic index and glycaemic load of test meals

Test	 Available	 Portion	 GI	 GI	 GL	 GL 
meals	 carbohydrate (g)	 size (g)	 values	 classification	 values	 classification

MD	 12.5	 68	 47	 Low	 6	 Low
MS	 12.5	 90	 64	 Medium	 8	 Low

Abbreviations: MD= Medu Vadai, MS= Masala Vadai, GI= glycaemic index, GL=glycaemic load

Glycaemic Index and Glycaemic Load of the 
Test Meals
GI and GL values of the test meals are presented 
in Table 4. The MD had a low GI value of 47 while 
the MS had a medium GI rating of 64. Nevertheless, 
both the pulse-based snacks had low GL values of 
6 and 8, respectively.

Participants’ Sensory Evaluation
Study participants expressed favourable reception 
for both MD and MS for their appearance (MD: 
7.7±1.3 vs. MS: 8.0±0.9), taste (MD: 8.0±0.9 vs. 
MS: 8.2±0.9), texture (MD: 8.2±0.8 vs. MS: 8.4±0.9), 
aroma (MD: 8.2±0.8 vs. MS: 8.2±1.2) and overall 
acceptance (MD: 8.2±0.6 vs. MS: (8.5±0.8).

Discussion
To our knowledge, this is the first study to examine 
the GI characteristics of two Indian traditional pulse-
based snacks consumed popularly by Malaysians 
and their effects on PPGR. Our findings revealed 
that MD had a low GI while MS had a medium GI. 
Consequently, MD had a more suppressed effect on 
glycaemic control than MS when compared to RF.

Postprandial glycaemic control plays a crucial role 
in preventing chronic diseases such as obesity, 
type 2 diabetes, and cardiovascular disease in both 
normoglycaemic and individuals with diabetes.21 

An inverse association between pulse intake and 
incidence of type 2 diabetes was shown in several 
epidemiological studies.22,23 Additionally, clinical 
trials suggest that pulses when incorporated into 
long-term eating patterns may lower fasting blood 
glucose, HbA1c and insulin levels and also improve 
PPGR.24 The possible modifiers to impact PPGR 

in acute RCTs include the pulse types and their 
nutrient content, processing of the pulses, and 
cooking method that consequently impacts their GI 
properties.  

The PPGR-lowering property of pulses has been 
attributed to the presence of higher amounts of 
resistant starch, protein, dietary fibre, and phenolic 
compounds which delay gastric emptying.25 The 
MD and MS in this study were prepared using 
black gram and Bengal gram, respectively. When 
compared to Bengal gram, black gram had higher 
protein and dietary fibre,10 which resulted in MD 
having a more subdued glycaemic response than 
MS in comparison to glucose solution. A protein-
starch interaction in pulses may prevent digestive 
enzymes from gaining access to starch, lowering 
the quantity of glucose that can be absorbed through 
the intestines. Furthermore, a recent meta-analysis 
analysing the impact of dietary fibre of pulses (i.e., 
lentils) on blood glucose produced varying results.26 
According to this review, foods high in soluble 
viscous fibre considerably lowered blood sugar and 
insulin levels in relation to their viscosity, while less 
viscous soluble fibres had no impact.26 The higher 
amount of soluble viscous dietary fibre that is usually 
present in pulses, explains the lower glycaemic 
excursions of both MD and MS in this study.27  In 
pulses, the quick fermenting fibre results in a quick 
release of phenolics. These polyphenols inhibit 
α-glucosidase and α-amylase, enzymes that digest 
dietary carbohydrates to glucose.27 Pulses also 
tend to have higher resistant starch than cereal and 
tuber crops.28 Starch can be categorised as rapidly 
digestible, slowly digestible or resistant, based 
on how easily it is broken down in the gut.28 The 
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presence of thick cell walls provides protective effect 
for resistant starch, thus, limiting the accessibility of 
digestive enzymes, and resulting in a lower PPGR.28 
α-glucosidases cannot act on this fraction of starch, 
and it remains undigested until it reaches the colon.28 
This enzyme does not readily digest resistant starch 
due to its starch-protein matrix.28 Resistant starch's 
slow-releasing nature reduces blood glucose spikes 
compared to digestible carbohydrates, reducing the 
incidence of insulin sensing dysfunction (the main 
cause of type 2 diabetes) and improving insulin 
sensitivity.28 These mechanisms are likely to confirm 
the findings obtained in this study. 

Interestingly, our study finding revealed that the fully 
blended black gram and not the partially blended 
Bengal gram, used in the preparation of MD and 
MS, respectively produced a more suppressed 
PPGR, blood glucose iAUC, peak blood glucose 
and incremental peak blood glucose. Studies 
investigating the effect of pulses undergoing 
processing such as blending, milling, heating, 
boiling, and drying produced varying results.24,29 
Most studies reported that the processing of pulses 
can reduce blood glucose when compared to control 
treatments.24,29 For instance, when boiled lentils or 
boiled lentils combined into a paste were consumed, 
the blood glucose responses were not as high as 
when white bread was consumed, but they were 
considerably higher when the boiled and blended 
lentils were dried at 250°F and ground into flour.29 
Conversely, a study that used navy beans, green 
lentils, and chickpeas at 25 grams of available 
carbohydrate (~1 cup) and served with tomato 
sauce evaluated the acute effects of powdered, 
pureed, and whole canned pulses on PPGR.30 
The study concluded that processing of pulses 
does not lead to loss their PPGR-lowering property 
because all of the pulses had similar low PPGR.30 

Generally,  pulses processed by blending or milling, 
may have their cell walls broken, exposing more 
starch to digestive enzymes; in contrast, pureeing 
or partially blending may cause the cells to separate, 
leaving them intact.24 However, further research is 
necessary to examine the impact of food processing 
on PPGR, given the high levels of heterogeneity 
within subgroups, the existence of distinct pulse 
types, and the absence of a standardised protocol for 
food processing in certain RCTs that were included 
in meta-analyses.

MD had a low GI while MS had a medium GI. 
However, both snacks were classified as low GL. 
Since GI values are dependent on food’s glycaemic 
response, it can be used to optimise PPGR. Post-
meal blood glucose is reduced when a comparable 
amount of a high-GI food is substituted with a lower- 
or medium-GI option.7-8 This study found that eating 
a lower GI snack led to better glycaemic excursion 
than eating a snack with medium GI regardless of the 
GL value. Our findings were supported by another 
study that tested the effect of two low-GI biscuits 
with differing GI values on PPGR.6 Biscuit with 
lower GI value of 24 had a more supressed PPGR 
compared to the biscuit with GI value of.54 Therefore, 
the current study concludes that the GI value matters 
in influencing PPGR even within the low-medium 
GI range.6 Additionally, the acceptance of both MD 
and MS was well over 80-90% in this study. Pulses 
are nutrient-rich ingredients. Acceptability of these 
foods is important for regular consumers as well 
clinical trial participants, as it offers them health 
benefits.25-26,28 Generally, studies have reported that 
pulses are well-received food eaten either alone or 
mixed with meals and are a crucial part of the diet, 
especially for Indians.10,24 

Our study strengths included the randomised, 
cross-over design, testing of novel snacks popularly 
consumed by Indians in Malaysia and the absence 
of the carry forward effect of the test meals. 
However, in the current study, we did not include 
participants from other ethnicities, hyperglycaemia 
or diabetes that may have a varied response to 
PPGR. Therefore, there is merit in exploring the 
effect of pulse-based snacks intake on PPGR in 
these populations in the future. We also did not 
include biochemical indices of satiety and appetite 
such as ghrelin and leptin to assess acceptability 
of the snacks. Notwithstanding these limitations, 
the research contributes to an expanding body of 
knowledge adding to the GI compendium/database 
of Asian foods and supporting the positive effect of 
pulse-based snacks consumption on PPGR. 

Conclusion
This study concludes that the pulse-based snacks 
had better glycaemic excursion when compared to 
glucose solution. It is also evidenced that GI values 
within the low to medium range, have an impact on 
postprandial glycaemic response. MD with lower 
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GI had a more supressed glycaemic excursion 
when compared to MS with medium GI. Healthcare 
professionals can now provide appropriate dietary 
advice and help individuals at risk improve their 
health and better control their blood glucose levels.  
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