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Review of glucose control, GI and type 2
diabetes with a focus on fruit juice

AUGUST 2018

The glycemic effect of foods also depends on the
sensitivity of tissues to insulin, a hormone secreted
by the pancreas. When released, this stimulates insulin-sensitive tissues, such as muscle and adipose
tissue, to take up glucose from the blood. As blood
glucose returns to normal, insulin release is slowed to
rate of glucose uptake from blood with the consequence that blood
normal resting levels.

REVIEW
OF GLUCOSE CONTROL, GI AND TYPE 2
Glycemic response refers to the effect that foods and
drinks have on blood glucose
after consumption.
AfDIABETES
WITH
A FOCUS
ON FRUIT JUICE
1. Glycemic response
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Carbohydrates provide a significant energy source in our diets.
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Pure glucose is rapidly taken up by the bloodstream

Consuming low GI foods, instead of high GI foods, has a positive
requirements relatively low (Fig. 1). Fully and readily digestible
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effect on keeping post-meal glucose excursions and related insulin
The glycemic effect of foods also depends on the sensitivity of tissues
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OGTT

a significant insulin release which stimulates tissues to take up glucose from blood. As a
(hypoglycemic effect). In contrast, consumption of a low glycemic meal will produce a

and is given a standard glycemic value of 100. By comparing carbohydrate foods to this standard of 100, it
is possible to give these a relative index score. In this
respect, GI is defined as the area under the glucose
response curve after consumption of 50 g carbohydrate from a test food divided by the area under the
curve after consumption of 50 g glucose (sometimes
white bread is taken as standard, instead of glucose)4.

moderate increase in blood glucose and insulin, and a slow return to the pre-meal blood

Generally, there are three categories of foods based
on their GI values5:
• high GI foods (≥ 70)
• intermediate GI foods (56–69)
• low GI foods (≤ 55)

Figure 2: Examples of plasma glucose curves (mmol/l) after different

Consuming low GI foods, instead of high GI foods,
has a positive effect on keeping post-meal glucose
excursions and related insulin requirements relatively low (Fig. 1). Fully and readily digestible carbohydrates, such as glucose, maltodextrin, white bread
and cooked potato starch, produce a rapid increase
in blood glucose and insulin, followed by an equally rapid fall. If high GI foods are eaten in significant
amounts, this has implications for the overall glycemic
impact of the meal. Consuming high glycemic meals
frequently in conditions of overweight and inactivity
will drive the development of insulin resistance and
type 2 diabetes.
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In one trial, 36 overweight subjects with raised plasma cholesterol
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4. 100% fruit juice, glycemic control

were enrolled in a randomised, single-blinded, placebo-controlled

dietary sugars intake in a cohort of overweight men
with elevated total cholesterol concentration, and,
despite media concern, an increase in body weight or
decreased insulin sensitivity did not occur over the
intervention”.
A meta-analysis10 of 12 randomised controlled trials
involving over 400 participants who were obese or
had risk factors for diabetes or cardiovascular disease
examined the effect of sugar-containing beverages on
fasting glucose and insulin levels. In half of these studies, the intake of 100% fruit juice was 400 ml per day
or more. The overall results showed that consumption
of 100% fruit juices had no significant effect on fasting blood glucose or insulin levels.
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3. Glycemic load (GL)

Another meta-analysis11 of four cohorts of adults
found that consumption of fruit drinks with added
sugars was significantly associated with an increased
risk of type 2 diabetes (RR = 1.28: p = 0.02) while
consumption of 100% fruit juices (i.e. no added sugars) had no effect (RR = 1.03, p = 0.62).
The most recent systematic review and meta-analysis12, based on 18 randomised and controlled studies, examined the effects of 100% fruit juice on glucose-insulin homeostasis. Compared with controls,
100% fruit juices had no significant effect on fasting
blood glucose (mean difference: -0.13 mmol/l; 95%
CI -0.28, 0.01; p=0.07), fasting blood insulin (-0.24
mmol/l; 95% CI -3.54, 3.05; p=0.89), HOMAIR (-0.22;
95% CI -0.50, 0.06; p=0.13) or HbA1c (-0.001%;
95% CI -0.38, 0.38; p=0.28). The authors concluded
that their meta-analysis suggested: “a neutral effect
of 100% fruit juice on glycemic control” and, consequently, “consumption of 100% fruit juice is not associated with increased risk of diabetes”.
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or cardiovascular disease examined the effect of sugar-containing
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100% fruit juices have no negative effects on glucose-insulin homeostasis and are not a causal factor
in the development of type 2 diabetes. This probably
reflects the fact that 100% fruit juices have a low GI
and contain significant amounts of bioactive components, such as flavanones, that have been shown
to exhibit lipid-lowering, insulin-sensitising, antihypertensive and anti-inflammatory properties13. This
may also explain the observation that a high intake
of 100% orange juice and sugar-sweetened beverage,
matched for energy and sugars, differently affects
metabolic risk in healthy subjects14.
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Disclaimer: Every effort has been made to ensure that the information contained in this document is reliable and has been verified. The information is
intended for non-commercial communication to healthcare professionals only. The information given in this dossier does not constitute dietary advice.
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