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TWO VARIETIES OF HONEY THAT ARE AVAILABLE IN MALAYSIA GAVE
INTERMEDIATE GLYCEMIC INDEX VALUES WHEN TESTED
AMONG HEALTHY INDIVIDUALS
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Aim: To determine the glycemic index (GI) of Malaysian wild honey and Australian honey.

Methods: Eight healthy volunteers (5 men and 3 women, aged 24 - 44 y, with normal BMI) were served 50 g car-
bohydrate portions of two varieties of honey or the reference food (glucose, tested 3 times), on separate occasions.
Capillary blood glucose was measured fasting and at 15, 30, 45, 60, 90 and 120 min after the start of the test meals.
The GI was calculated by expressing each subject’s incremental area under the blood glucose curve (AUC) after honey
as a percentage of his or her mean AUC after glucose.

Results: The results showed that the mean AUC of the Malaysian and Australian honeys, 174 = 19 and 158 *
16 mmolxmin/l, respectively, did not differ from each other but were significantly less than that after glucose, 259
£ 15 mmolxmin/I (P < 0.001). The mean GI of Malaysian wild honey, 65 * 7, did not differ from that of Australian

honey, 59 £ 5, but both were significantly less than the GI of glucose, 100 (P < 0.001).
Conclusions: We conclude that both Malaysian wild honey (GI = 65 + 7) and Australian honey (GI = 59 + 5) are

intermediate GI foods.

INTRODUCTION

Dietary carbohydrates are usually classified into sim-
ple sugars and complex carbohydrates on the basis of their
degree of polymerization. But according to the glycemic
index (GI) concept dietary carbohydrates are classified
according to their physiologic effects, specifically their
ability to raise blood glucose, because the blood glucose
response varies substantially among different carbohy-
drate-containing foods and cannot be predicted by their
chemical composition'?. The GI is therefore defined as
the incremental area under the blood glucose response
curve (AUC) after a portion of food containing 50 g
available carbohydrate, expressed as a percentage of the
response after 50 g glucose taken by the same subject’.

According to the international table of glycemic index,
honey has a GI value ranging between 32 and 87. This
range is larger than can be accounted for by inter-labo-
ratory variation and probably represents real differences
between honeys*. Those honey varieties with the highest
fructose to glucose ratio tend to have the lowest GI°. The
GI of Malaysian honey is not yet determined. Therefore
determining the GI of honey that is produced or available
in Malaysia can have important implications for honey
selection for specific situations. Therefore, the objective
of this study was to determine the GI of Malaysian wild
honey and Australian honey which is widely available in
Malaysia.

MATERIALS AND METHODS

Study was conducted at the dietetics program, School
of health sciences, Universiti Sains Malaysia using inter-
nationally recognized GI methodology®. This study was
approved by the Ethics Review Committee for Human
Subjects Research at Universiti Sains Malaysia, Kelantan,
Malaysia, and informed consent was obtained from all
subjects. Eight normal, healthy subjects (3 females and
5 males) aged 33 + 6 y and a mean body mass index of
21.2 + 1.4 kg/m? participated in this study. The two va-
rieties of honey selected for study were Malaysian wild
honey (madu tualang, AgroMas, FAMA) and Australian
honey (Wescobee Limited). Glucose (Glucolin™, The
Boots Company, England) was used as the reference food.
We studied the subjects on 5 different occasions in the
morning after 10-12 hour overnight fasts. On three occa-
sions, subjects consumed 50 g glucose dissolved in 400 ml
water. On the other two occasions each subject consumed
a portion of one of the test foods, which contained 50 g
available carbohydrates, defined as total carbohydrates
by difference minus dietary fiber. The subjects were
served with respective honeys using small cups and each
subject consumed the honey in its original form, with-
out any wastage. All test foods were served with a drink
of 250 ml water. Each subject consumed the test foods
over a 10 to 13 min period. Finger prick capillary blood
samples were taken fasting and at 15, 30, 45, 60, 90 and
120 min after starting to eat. Blood samples were taken
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into 1.5 ml eppendorf tubes containing fluoride oxalate
and were quickly centrifuged to obtain plasma, which was
stored at - 20 °C prior to analysis of glucose using an
auto analyzer (Spectra-E, Vitalab - Clinical Chemistry
Analyser) which uses the glucose oxidase method.

Data analysis

Statistical analyses were conducted using Microsoft
Excel Spread Sheets and the Statistics Program for Social
Sciences (SPSS, version 12.1.0) computer software pack-
age. Incremental areas under the plasma glucose response
curves (AUC), ignoring area beneath the fasting level,
were calculated geometrically. The mean, SD and coeffi-
cient of variation (CV = 100 x SD /mean) of AUC values
for repeated glucose tests for each subject were calculated.
The AUC for each food was expressed as a percentage
of the mean AUC for glucose taken by the same subject
and the resulting values averaged to give the food GI. The
AUC values and GI values of each subject were subjected
to repeated measures ANOVA and, after demonstrating
significant heterogeneity, the significance differences be-
tween individual means was assessed using Tukey’s test
to adjust for multiple comparisons. The criterion for sig-
nificance was 2-tailed P < 0.05. Results were expressed
as mean+SEM.

RESULTS

The composition of the test meals, which was obtained
from the food label, is shown in Table 1. The mean plasma
glucose responses after the consumption of glucose and
the test foods are shown in Fig. 1. The CV of the AUC of
repeated glucose trials taken by 10 subjects was 20.9 + 4 %.
The mean AUC after glucose, 259 = 15 mmolxmin/I was
significantly greater than those after Malaysian wild hon-
ey, 174 £ 19 mmolxmin/l, and Australian honey, 158 + 16
mmolxmin/1 (P <0.001). Mean AUC after Malaysian wild
honey did not differ (P = 0.33) from that after Australian
honey. Similarly the mean GI of Malaysian wild honey, 65
= 7 was not (P = 0.36) different from Australian honey,
59 + 5, but both were significantly less than glucose, 100
(P <0.001).

DISCUSSION

Glycemic index of the two varieties of honey fell in
the range (range = 32 to 87 %) reported for other hon-
eys’. The type of sugars that is present in the two types
of honey was not estimated in this study. Based on scien-
tific reports 100 grams of honey is composed of 41.8 %
of fructose, 34.6 % of glucose, 17.5 % of water, 0.4 % of
protein and trace amounts of sucrose and maltose’ . The
proportion of fructose present in honey is slightly higher
than that of glucose. However, the fructose content of
honey can be varied according to its floral source. Data
given in the international tables state that the GI value
of fructose is 19 + 2 which is lower than that of glucose
(99 £ 3)°. Certain findings state that pure fructose has a
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Table 1. Composition of test meals?.

Malaysian Wild |  Australian
Food
Honey Honey
Portion size (g) 64.0 61.0
Protein (g) 0.1 0.2
Fat (g) 0.0 0.0
Dietary Fiber (g) 0.0 0.0
Available
Carbohydrate (g) 200 200
1Data obtained from the food label
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Comparison of plasma glucose concentrations (P < 0.05):
a = Australian Honey vs Glucose;

b = Malaysian Wild Honey vs Glucose.

Fig. 1.

GI value of 12, when measured against a glucose scale.
This is because fructose is absorbed much slowly when
consumed alone than when consumed together with other
carbohydrate® °. As honey has equal sweetening capac-
ity like that of the commonly used table sugar, it would
be appropriate to compare both sweetening agents. The
average GI value of honey given in the International ta-
ble is 55 = 5, whereas the average GI value for the table
sugar is 68 + 5. This means that honey may have lower
blood glucose response than table sugar. But from this
study it was found that the GI values of the Malaysian
wild honey, 65 £ 7 and Australian honey, 59 + 5 and the
average GI value reported for table sugar (GI = 68 + 5)
falls under the intermediate category (56-69)>'°. Studies
report that honey possesses natural antioxidants such
as chrysin, pinobanksin, vitamin C, catalase and pinoc-
embrin that can decrease oxidative stress in humans'* 2,
Some studies also suggest that honey contains a variety of
oligosaccharides that may act as prebiotics. Prebiotics are
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when tested among healthy individuals

non-digestible dietary substances, which can promote the
growth of beneficial bacteria (lactobacillus and bifidus)
in the intestine. These beneficial microbes can suppress
the overgrowth of harmful pathogens thereby improving
gut health”. Furthermore, it has been shown that the
GI value of honey was 32 when tested in persons with
type 2 diabetes®. Thus, persons with diabetes mellitus can
include moderate amounts of honey in a balanced diet.
Hence, honey can be substituted for table sugar because of
its additional health benefits. Further studies are needed
to determine the composition of sugars present in the
Malaysian honey varieties.

CONCLUSIONS

We conclude that Malaysian wild honey (GI = 65 £ 7)
and Australian honey (GI = 59 £ 5) can be classified as
intermediate GI foods.
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