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BLOOD SUGAR EFFECTS OF HONEY-SWEETENED HÓRA NATURAL ENERGY 
ORANGE DRINK COMPARED TO A NORMAL ORANGE SODA DRINK SWEETENED 
WITH SUCROSE 
 
SCIENTIFIC BACKGROUND 
 
Scientific literature does not agree on the possible health benefits of honey as a caloric sweetener 
to replace sucrose. According to some authors there are no benefits of any kind for healthy subjects 
when replacing honey with sucrose used to sweeten beverages and herbal teas1. According to 
others, however, the consumption of honey brings advantages in terms of overall metabolic 
response, which includes the blood sugar response and changes in the lipid profile2. No doubt, the 
difference between sucrose and honey is that the latter has a high content of micro-nutrients, such 
as vitamins and antioxidants and in particular polyphenols, which have been shown to have multiple 
protective activities for human health3. Therefore, the choice to use honey instead of normal sucrose, 
at the right daily doses (20-30 g/day) and within a balanced diet, should represent a contribution to 
the maintenance of metabolic health4. In particular, polyphenols seem to be the main component 
responsible for the ability of honey to counter metabolic and blood sugar imbalances5, helping liver 
metabolism.  
Limiting simple sugars for sedentary subjects can be an advisable strategy to contain the consequent 
negative metabolic effects, such as the sudden increase in blood sugar; athletes, on the other hand, 
need to have rapidly metabolizing energy substrates, because having sufficient energy reserves 
readily available is essential to optimize performance. This is especially true for long-term aerobic 
sports (for example: running, cycling, swimming) but also for mixed sports (for example: football, 
volleyball, basketball, etc.) in which it is conceivable that there will be a significant reduction in the 
availability of glucose, which can negatively affect sports performance.  In all these sports, therefore, 
we try to use additional energy substrates, often placed inside drinks, that have a moderate blood 
sugar effect and that can provide glucose in a more lasting way over time, to avoid excessive 
activation of the insulin axis, which would quickly bring back blood glucose to low values.  
In a recent study on professional rugby athletes, the usefulness of consuming a 250 ml beverage 
(sport beverage), containing 12% of sugars, during training was evaluated6. To limit its blood sugar 
impact, it was chosen to sweeten the drink with 50% sucrose, with rapid assimilation, and 50% 
maltodextrins, with slower assimilation6. The result of the use of this drink on performances was both 
positive and significant, however, the frequent use of maltodextrins within "sports beverages" is not 
recommended, given the negative interaction that these have been shown to have with the intestinal 
microbiota and with the physiology of the digestive system7,8. There is a well-founded suspicion that 
maltodextrins can promote intestinal inflammation, if taken regularly within sports products, by 
attacking a mechanism based on the reduction of the protective layer of mucus found at the intestinal 
level9. 
It, therefore, becomes important for the maintenance of the health of athletes to formulate sports 
beverages that have a positive total sugar content, but also a low blood sugar increase effect 
compared to sucrose and which, at the same time, contribute to intestinal health by executing anti-
inflammatory action, both intestinal and systemic, since athletes, both professionals and amateurs, 
are subjected to oxidative and inflammatory stress increased by intense and repeated physical 
activity. 
In this study, we compared the resting blood sugar effects of an orange drink called Hóra natural 
energy, sweetened with honey, with a normal commercial orange soda drink, sweetened with only 
sucrose, equal to the amount of total sugars supplied to the athlete, in a population of amateur 
athletes ranging in different aerobic sports: cycling (mountain biking), running and swimming.  
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MATERIALS AND METHODS 
 
The study was submitted and approved by the Bioethics Committee of the University of Bologna, 
Prot. No. 0081601 of 13/04/2022. 
32 healthy subjects of both sexes and aged between 18 and 45 were recruited, of which 12 runners, 
12 bikers and 8 swimmers, all amateur. The athletes were provided with 2 cans of orange soda 
drinks: one of Hóra natural energy 250 ml, containing 26.25 g (± 5%) of total sugars from honey 
(10.5 g per 100 ml of product) and one of a commercial orange soft drink (sweetened with sucrose) 
330 ml with a glass up to 220 ml, corresponding to 26.25 g (± 5%) of total sugars from sucrose (11.8 
g per 100 ml of product). 
Of 32 athletes, 3 (two runners and one biker) carried out only one test and decided not to continue 
with the second, stopping the study for personal reasons. Therefore, they were not considered in the 
comparison between the two beverages, which in fact, overall shows the data referring to only 29 
subjects who completed the study, measuring blood glucose before and after 30 and 60 minutes 
from the intake of both beverages.  
The athletes were asked to drink, before normal training and on an empty stomach, the expected 
volume (250 ml for the Hóra natural energy drink and 220 ml for the orange soft drink sweetened 
with sucrose) of the content of one of the two cans, measuring the blood glucose before, 30 and 60 
minutes (1 hour) after drinking, a time interval within which the maximum blood glucose peak 
normally occurs in case of intake of simple sugars. In the following days, the athletes repeated the 
test with the second can supplied, without respecting a pre-established order: some athletes then 
carried out the first test with the sucrose drink, others with the one containing honey.  
Blood glucose reading data was recorded directly from the glucose meters used for the study and 
provided to athletes (Accu Check Aviva, Roche, Belgium), through digital puncture and with the use 
of specific disposable cards (GlucoCard), also provided in the blood glucose measurement kit given 
to the athletes. The data downloaded from the glucose meters given to the athletes, divided into two 
groups based on the type of drink consumed, were analyzed anonymously and the statistical 
analysis was carried out with prism 9 software (GraphPad). The statistical test used was the 
Student's t test, after verification of the homoscedasticity of the variances carried out with the F test.
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RESULTS 
 
The graphs in Figure 1 show the glycaemic variations of the subjects analyzed after taking 250 ml 
of Hóra natural energy (Figure 1A) or 220 ml of the sucrose-sweetened orange soft drink (Figure 
1B), in the presence of an identical amount of total sugars taken (26.25 g).  
Worth noting is that individual athletes react with blood sugar peaks of different magnitude, 
depending on the subject's glycaemic response, which, despite physiological variations, is affected 
by the genetics, age and lifestyle of individual athletes. In almost all athletes, the highest peak occurs 
30 minutes after intake. 
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Figure 2 shows the glycaemic peaks of athletes after taking Hóra natural energy (Figure 2A), 
compared with those obtained after taking a sucrose-sweetened commercial orange soft drink 
(Figure 2B), with the same amount of sugars taken.  
Peaks are shown from the lowest (on the left) to the highest recorded (on the right). The comparison 
shows lower glycaemic peaks in most subjects 30 minutes after taking the honey-sweetened 
beverage. The maximum peak reached with sucrose-sweetened orange soft drinks is 76 mg/dl, 
against a maximum of 57 mg/dl obtained with Hóra natural energy. As many as 9 athletes show 
peaks below 20 mg/dl 30 minutes after taking Hóra natural energy, against only 3 athletes taking 
orange soft drinks with sucrose. 
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Figure 3 shows the statistical analysis of glucose variations (glycaemic deltas) obtained at 30 
minutes (Figure 3A; T1-T0) and 60 minutes (Figure 3B; T2-T0), in a comparison between Hóra 
natural energy sweetened with honey and orange soft drinks sweetened with sucrose.  
The data is presented as an average (dashed line), median (solid line) and interquartile (box) of the 
two distinct groups of glycaemic values. The line marks the maximum and minimum values recorded, 
while the presence of the # symbol indicates that the differences are statistically significant with 
p<0.01 regarding the peak after 30 minutes. The exact p value calculated by the software is specified 
at the bottom right in the graphs.    
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DISCUSSION AND CONCLUSIONS 
 
The Hóra natural energy beverage, sweetened with honey, shows that blood glucose grows more 
moderately than a normal sugar-sweetened orange beverage with only sucrose. In fact, despite the 
individual differences, we observed higher glycaemic peaks with sucrose: after 30 minutes of intake, 
most athletes have the highest glycaemic peak, with peaks of glycaemic increases up to 76 mg/dl 
for sucrose, against a maximum of 57 mg/dl for honey. There are numerous (nine, equal to 31%) 
athletes who show glycaemic peaks at 30 minutes that are extremely low and less than 20 mg/dl 
after taking Hóra natural energy, while only three athletes (equal to 10%) are able to maintain 
increases within 20 mg/dl after taking an orange soft drink sweetened with sucrose. The statistical 
analysis shows that the average of the glycaemic increases is 38.35 mg/dl (Standard Deviation ± 
15.35) after taking the orange soft drink sweetened with sucrose, against an increase of 30.96 mg/dl 
(Standard Deviation ± 13.89) after taking Hóra natural energy. As a result, the substitution of sucrose 
with honey leads to a 23.8% reduction in the maximum glycaemic peak recorded at 30 minutes. After 
60 minutes, however, the differences between the two drinks are drastically reduced because, since 
they are healthy subjects, blood glucose is quickly restored to values close to the initial ones.  
In conclusion, the choice to sweeten a drink intended for athletes with honey proves to be a winner 
in terms of glycaemic effects. The lower glycaemic peaks recorded after taking Hóra natural energy, 
corresponds to a better energy use of the sugars taken, which will therefore require less intervention 
by the pancreas to control blood glucose. In addition, the positive glycaemic effects of the Hóra 
natural energy drink are added to the health effects of honey in terms of intestinal and systemic 
antioxidant action, which sucrose certainly is not able to carry out.  
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