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Abstract—Honey is recently being recognized as a natural 

substance that lowers blood glucose levels in patients with 

diabetes [1]. To explain this surprising finding, it is 

hypothesized that the fructose and oligosaccharides present 

in honey might in some way contribute to the observed 

hypoglycemic effect [2], [3]. Honey administration was 

found to increase serum levels of insulin while it reduced 

serum concentrations of glucose and fructosamine in 

diabetic rats [4]. Because patients with diabetes also 

consume various kinds of saccharides through foods, it has 

come to attention if honey, which also contains glucose, is as 

effective as sugar in regulating blood glucose levels and 

blood lipid levels. Therefore, the research utilized Acacia 

honey and Manuka honey and observed if there is any 

discrepancy on their effects on diabetes. Acacia honey is one 

of the most abundantly provided kinds of honey in South 

Korea and some other Asian counterparts while Manuka 

honey is commonly known as a functional food effective for 

diabetes. Originally designed in order to find out if honey 

has actual effects on regulating blood glucose levels and 

blood lipid levels, the experiment did not lead to a 

statistically significant result when comparing the effects of 

honey with those of the control group. Excluding the control 

group, however, the three other groups each demonstrated 

different changes on regulating the blood glucose levels. 

Hence the results were analyzed excluding the control group, 

and it was found that Acacia honey had the most positive 

effect on diabetes by lowering blood glucose levels among 

the three other groups: Acacia honey, Manuka honey, and 

sugar. 
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I. INTRODUCTION 

Honey has antibacterial, hepatoprotective, 

hypoglycemic, reproductive, antihypertensive, and 

antioxidant effects [5]. Although medicinal effects of 

honey are known in public, the mechanism of the effects 

of honey has not been revealed yet. Since diabetic 

patients have increased in number, the efficacy of honey 

on diabetes has gained attention. 

A. Honey 

Fructose and glucose generally compose honey up to 

60% to 70%. Oligosaccharides, proteins, amino acids, 
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organic acids, minerals, and enzymes are contained in 

honey [6]. Honey can be used on behalf of sugar because 

it has low Glycemic Index reaction [7].  

1) Acacia honey 

Acacia honey is made from the blossoms of Robinia 

pseudoacacia, and has anti-hyperlipidemic effects. Acacia 

honey also reduces LDL-C (Low-Density Lipoprotein 

Cholesterol), and increases HDL-C (High-Density 

Lipoprotein Cholesterol) levels [8]. 

2) Manuka honey 

Manuka honey, which is composed of pinobanksin, 

pinocembrin, and chrysin, has antioxidizing effects and 

can treat wounds [9]. It also does not have a detrimental 

effect on glycation end products. 

B. Diabetes 

Diabetes has increased in both industrialized and 

developing countries [10]. Its causes are either when the 

insulin is not fully produced or when the produced insulin 

does not function well, leading to increased blood glucose 

level and thus letting out the glucose through urination. 

Glucose, however, which is one of the most important 

energy sources to humans, should be stored in the body. 

II. MATERIALS AND METHODS 

A. Materials 

Distilled water, white sugar, Acacia honey, and 

Manuka honey were used. A total 35 Specific Pathogen 

Free (SPF) rats were prepared; 32 were used and three 

were left as spare. Blood glucose monitoring devices 

(Accu Chek-Performa) were used to run blood glucose 

tests and blood biochemical analyzers (Hitachi 7020) 

were used to examine blood chemistry. 

B. Methods 

The rats were put in a 23°C environment under light 

stimulation of twelve hours interval and were fed water 

and fodder. All rats fasted a day before the experiment 

and their weights were measured once every week. The 

first 0.5mL of blood sample taken from the jugular veins 

was examined to obtain the blood glucose level. 

Streptozotocin (STZ) was injected twice to induce 

diabetes into the rats. The second blood sample was taken 

three days later and was examined to obtain the blood 
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glucose level. The remainder was centrifuged and left for 

30 minutes with its serum separated in order to examine 

the blood chemistry by measuring TC (Total Cholesterol), 

HDL-C (High Density Lipoprotein Cholesterol, and 

LDL-C (Low Density Lipoprotein Cholesterol). 

The rats which had blood glucose levels of over 

220mg/dL were selected and then were separated into 

four groups. The average blood glucose levels were 

distributed equally throughout the groups. It is as the 

following: 

 G1: the group that was fed distilled water (control 

group) 

 G2: the group that was fed sugar 

 G3: the group that was fed Acacia honey 

 G4: the group that was fed Manuka honey 

The third blood sample was taken under 8 hours 

fasting after group segregation and was examined its 

basal glucose level. Then 1.0g/kg of the designated 

substance of each group was put through direct oral 

feeding to G1, G2, G3, and G4 for two weeks. The 

substances were dissolved in 100mg/mL distilled water. 

The fourth blood sample was taken under 8 hours 

fasting after two weeks of oral feeding and was examined 

its blood glucose level and chemistry. The fifth blood 

sample was taken an hour after the rats had received the 

designated substances, and the sixth blood sample was 

taken two hours after receiving the designated substances. 

After the experiment, the rats were euthanized by CO2 

gas. 

III. RESULTS 

A. Results 

1) Weight change 

All weights of SD rats were measured once a week. 

The weights increase consistently in all groups 

throughout the experiment (Table I). 

TABLE I.  WEIGHTS OF SD RATS IN FOUR GROUPS 

Group Body weights (g) 

week 0 week 1 week 2 

G1 210.6 249.1 257.5 

G2 221.8 268.0 295.8 

G3 220.5 272.4 295.3 

G4 212.3 260.0 276.7 

 

2) Measuring blood glucose levels 

The blood glucose level of SD rats was measured six 

times in total through Accu Chek-Performa (Fig. 1). The 

first measurement took place before injecting STZ into 

the rats. Next, the level was measured again three days 

after the rats received the second STZ. The third 

measurement was taken four days after the second 

measurement. Then the rats of G2, G3, and G4 were each 

given the designated material for two weeks. After that 

the blood glucose level was measured after fasting the 

rats for 8 hours. The next blood glucose level was 

examined an hour after the rats once again received the 

designated substances, and the last measurement was 

taken two hours after receiving the substances once more. 

 

Figure 1.  The mean values of blood glucose levels in four groups (G1, 

G2, G3, G4) throughout the six measurements 

It can be notified that before STZ injection, SD rats 

had normal blood glucose level, ranging from 

106.9mg/dL to 109.6mg/dL. The blood glucose level 

elevated approximately four times from the original level 

after injecting the STZ twice (Table II). 

After the separation into four groups, each labeled as 

G1, G2, G3, and G4, distilled water was fed in G1, sugar 

in G2, Acacia honey in G3, and Manuka honey in G4 

through oral feeding. It can be notified, by measuring the 

blood glucose level after two weeks of feeding the 

designated materials, that in all groups, the levels varied 

from 300.6mg/dL to 320.1mg/dL and that their values 

had decreased 15% compared to those of the original 

levels. An hour after being put the material, the value of 

G1 was increased by 4% from 312.0mg/dL to 

324.3mg/dL, the value of group G2 by 16% from 

318.6mg/dL to 370.1mg/dL, the value of group G3 by 

22% from 300.6mg/dL to 366.3mg/dL, and the value of 

group G4 by 25.9% from 320.1mg/dL to 402.9mg/dL. 

Two hours after feeding the designated substances, only 

the blood glucose level of group G1 increased slightly 

and the blood glucose levels of the rest of the groups 

decreased (Table III). 

TABLE II.  BLOOD GLUCOSE LEVELS BEFORE FEEDING THE 

DESIGNATED SUBSTANCES 

Groups 
Blood glucose level (mg/dL) 

First value Second value Third value 

G1 mean 109.6 468.6 359.1 

G2 mean 109.1 451.4 354.0 

G3 mean 107.1 433.9 371.1 

G4 mean 106.9 450.5 357.5 
 

TABLE III.  BLOOD GLUCOSE LEVELS AFTER FEEDING THE 

DESIGNATED SUBSTANCES 

Groups 
Blood glucose level (mg/dL) 

Fourth value Fifth value Sixth value 

G1 mean 312.0 324.3 341.0 

G2 mean 318.6 370.1 358.3 

G3 mean 300.6 366.3 324.0 

G4 mean 320.1 402.9 381.5 

B. Results Analysis 

1) Analysis of the amount of decrease between third 

and fourth blood glucose levels 
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In short, the third measurement was taken before 

feeding the designated substances and the fourth was 

taken after two weeks of the oral feeding. Hence, 

comparing the third and fourth glucose levels indicates 

comparing the blood glucose level before and after the 

feeding the designated materials. The fourth value of the 

blood glucose level decreased by 15% compared to the 

third value partially because of the natural recovery of β-

cells from damaged pancreas. 

The amount of decrease in blood glucose levels after 

the oral feeding of each material can also be compared; 

the more the decrease in blood glucose level, the more the 

group is effective for diabetes. The variation between the 

third and the fourth value was 47.1mg/dL for G1, 

35.4mg/dL for G2, 70.5mg/dL for G3, and 37.4mg/dL for 

G4. The values of the four groups indicate that the 

amount of decrease was largest in G3, demonstrating that 

G3, which rats were fed Acacia honey, demonstrated the 

most positive effect in diabetes in lowering blood glucose 

levels.  

Supposing that the amount of decrease due to the 

natural recovery was identical in all groups, the amount 

of decrease in blood glucose level after oral feeding of 

designated materials is G3>G1>G4>G2 in order. 

Therefore, Acacia honey has the most positive effect on 

diabetes among other groups in regulating the blood 

glucose level (Table IV). 

TABLE IV.  VARIATION BETWEEN THE THIRD AND FOURTH BLOOD 

GLUCOSE LEVEL 

 
Third(mg/dL) Fourth(mg/dL) Variation(mg/dL) 

G1 359.1 312.0 47.1 

G2 354.0 318.6 35.4 

G3 371.1 300.6 70.5 

G4 357.5 320.1 37.4 

 

2) Analysis of the amount of variation for fourth, fifth, 

and sixth blood glucose level 

The slopes of the fifth and sixth values of blood 

glucose levels were compared (Fig. 2). Because the 

efficacy of lowering blood glucose level for diabetes is 

determined by how quickly the blood glucose level goes 

down to the normal range, food that goes down to the 

normal range more rapidly is more beneficial for diabetes 

than food that goes down to the normal range less rapidly. 

G3, having the steepest slope among the groups, returns 

to the normal range the most rapidly among the four 

groups (Table V). 

 

Figure 2.  Graph slopes of the amount of variation for fourth, fifth, and 
sixth blood glucose level 

TABLE V.  FOURTH, FIFTH, AND SIXTH BLOOD GLUCOSE LEVEL 

 
Fourth(mg/dL) Fifth(mg/dL) Sixth(mg/dL) 

G1 312.0 324.3 341.0 

G2 318.6 370.1 358.3 

G3 300.6 366.3 324.0 

G4 320.1 402.9 381.5 

 

Furthermore, G2 takes a longer time in returning to the 

normal range than other groups since its slope created by 

the fifth and sixth values is comparatively gradual. 

Similarly, because G4 has a steeper slope than that of G2 

but more gradual than G3, the slope of G4 returns to the 

normal range more rapidly than G2 while the it returns to 

the normal range slower than G3. Overall, the groups 

return to the normal range more rapidly in the order of G3, 

G4, and then G2. Again, Acacia honey is found to be 

more effective for diabetes than Manuka honey and sugar. 

C. TC and HDL-C Values Analysis 

1) TC (Total Cholesterol) 

TC does not have a seminal effect on this experiment 

because both honey and sugar are consisted of neither 

lipid nor fat. Also the change in TC, which was under 

2mg/dL, was far from significant (Table VI). 

TABLE VI.  BLOOD BIOCHEMISTRY VALUES OF SD RATS 

Group  TC(mg/dL) HDL-C(mg/dL) 
LDL-C 

(mg/dL) 

G1 
before 90.81 38.66 13.32 

after 88.48 39.14 11.26 

G2 
before 95.58 38.25 13.75 

after 95.89 39.93 12.58 

G3 
before 87.44 36.19 13.04 

after 88.70 43.84 11.08 

G4 
before 92.50 41.55 12.12 

after 92.90 44.23 10.59 

 

2) HDL-C (High-Density Lipoprotein Cholesterol) 

High HDL-C value is beneficial for preventing 

atherosclerosis. The value of HDL-C increased in G1, G2, 

G4 by 0.5mg/dL, 1.7mg/dL, and 2.7mg/dL respectively. 

On the other hand, the value of HDL-C in G3 has 

increased by 7.7mg/dL, showing that Acacia honey can 

increase the value of HDL-C more than Manuka honey 

and sugar, helping not only patients with diabetes but also 

the general public in preventing atherosclerosis. 

IV. CONCLUSION 

It was found that Acacia honey has a relatively more 

positive effect on lowering blood glucose level for 

diabetes than Manuka honey, which is generally known 

for its effectiveness on diabetes to the public more than 

other kinds of honey. Comparing the blood glucose 

variation, the decrease in blood glucose level was the 

greatest in G3. It was also shown that its blood glucose 

level has decreased the most when given the same time. 

Therefore, it can be suggested that Acacia honey has 

lower Glycemic Index than Manuka honey and sugar. 

Glycemic Index is the reaction extent of blood glucose 

International Journal of Food Engineering Vol. 2, No. 2, December 2016

©2016 International Journal of Food Engineering 149



level after ingesting standard food. Food with low 

Glycemic Index increases blood glucose level slowly; 

thus, foods that have lower Glycemic Index is better for 

regulating blood glucose level [11]. Meanwhile, TC and 

LDL-C did not have particular statistical significance, but 

the value of HDL-C in G3 increased about 3.5 times more 

than those of G1 and G2, suggesting that Acacia honey 

will help patients with diabetes as well as the general 

people in preventing atherosclerosis. 

It was hypothesized throughout this paper that the 

decrease in blood glucose level by the natural recovery of 

β-cell in pancreas is identical in every group. To prove 

this, however, measurement of insulin and C-peptide 

before and after the experiment is required. 

Excluding the two weeks of preparatory period, the 

actual time that the SD rats were fed the designated 

substances was relatively short. Considering that honey is 

a food, the research data will gain higher reliability as the 

time spent on feeding the substances gets longer. 

Moreover, it was Type I diabetes, which is created as β 

-cells are destroyed in the pancreas, which was dealt with 

throughout the research. It should be noted, however, that 

Type II diabetes are more common in reality. The data 

will become more reliable on evaluating the regulation of 

blood glucose level of honey when deriving the rats into 

obesity and artificially creating Type II diabetes, or when 

using actual patients with Type II diabetes. 
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