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ABSTRACT

Polyphenols in plant diets were found to

be beneficial to human health in several aspects,
including postprandial glycemic control by the
inhibition of carbohydrate digestion and absorption.
This effect is similar to acarbose, a medicine used
in  diabetics for control

glycemic purpose.

Therefore, there is a possibility of using
polyphenols-rich sources in the production of
medicines, supplements and functional foods
which can be a part of daily diet. This review study
summarized the knowledge about the relation
between polyphenols-rich diets and postprandial
glycemic control, including possible mechanisms, in
vitro studies and human studies, especially in an
aspect of receiving polyphenols in a form of normal
diets. The result found that polyphenols-rich diets
extract showed positive results in many in vitro
studies. However, the results among human studies
using polyphenols sources in the form and amount
that present in daily diet were contradictory. More
human studies should be undertaken, especially in
aspects of types, forms and doses of polyphenols-
rich diets that lead to positive results, in order to

obtain more evidence for final conclusion.

Keywords: polyphenols, postprandial blood glucose,

glycemic control
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Figurel. shows glucose digestion and absorption in small intestine. Solid arrows show the digestion of

starch to glucose by carbohydrate-digestive enzymes. Broken arrows show glucose absorption via SGLT
1 and GLUT2. (adapted from Kellett and Brot-Laroche (2005) and Williamson (2013) [3, 11])
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Table 1 shows the in vitro studies which reported positive effects of polyphenols-rich diets on

carbohydrate digestion and absorption (adapted from Hanhineva et al. (2010) [8])

Polyphenols-rich sources

Inhibition of Inhibition of

glucose absorption

a-amylase a-glycosidase

Black tea [21, 22] [21]
Fruits; berries ( blueberry, strawberry, blackberry, [19, 23] [19, 23, 24] [19, 20]
raspberry), apple, pomegranate
Vegetables; pumpkin, beans, maize, eggplant [25, 26] [25, 26]
Local Thai herbs;

Piper sarmentosum Roxb., Senna siamea [27] [27]

Antidesma thwaitesianum, Centotheca lappacea, (28] (28]

Tectona grandis

Nelumbo nucifera Gaertn., Ficus racemosa L., [29]

F. botryocarpa Miq.

Artemisia lactiflora [30] [30]
Local Thai foods; Gaeng Pa Makhue, Kaeng Keelek, [17] [17]

Gaeng Som Phak Luam, Gaeng Liang Kati, Gaeng Bon,

Gaeng Liang Pa

= S s o
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Tumsfinunil §ileusiosnsgatiuluiinaves
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Table 2 shows the effects of consuming polyphenols-rich diets with high glycemic index foods on

glycemic response in healthy subjects (reported by 10 human studies)

Test diets High Results
Polyphenols-rich Form and doses* Polyphenols glycemic pGR tAUC
sources Content** index foods
Black tea [37] 1 ¢. of instant black tea flavanol-3-ol 39 mg. 75g. - -
with 250 ml. water theaflavins 21 mg. glucose
total polyphenols 350 mg.
Green tea [38] 4 ¢. of instant green tea total polyphenols 492 mg. 50 ¢g. N/A N2
with 400 ml. water glucose
Blackcurrants [39] 150 g. of Blackcurrants N/A 35 g. sucrose N2 N2
puree /nectars
Raspberry/ 100 ¢ (50 ¢ mixed in N/A Pancake - -
blueberry [40] pancake + 50 . fresh fruits) (50 ¢. AQ)
Mixed berries [41] 150 g. of mixed berries N/A Wheat/rye - -
puree bread
(50 g. AC)

Mixed berries [42]

150 g. of mixed berries

puree

total polyphenols 800 me.
anthocyanins 300 me.
(approximately)

35 g. sucrose \l/ -

coffee [43] 400 ml. of caffeinated/ cholorogenic acid 1 mmol. 25 g. - -
decaffeinated coffee glucose
Pomegranate 200 ml. of pomegranate punicalin 71.5 mg. 109 q.
[19] juice punicalagin 12.4 me. White bread
Araga [44] 300 ml. of Araga juice proanthocyanidins TQE 1.48 ¢. 50 ¢g.
total phenolics CE 546 mg. White bread
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Table 2 (cont.)

Test diets High Results
Polyphenols-rich Form and doses* Polyphenols glycemic pGR tAUC
sources Content** index foods
Green tea, apple  1g ofgreenteawith200  EGCG 199.8 mg, EGC 124.4 mg,, 109 g. N2 N2
peel, blackberry,  ml water + Mixed fruits ECG 34.4 mg, EC 23.3 mg, White bread

blackcurrant, spread (20 g of each

strawberry [45] dried fruit)

phlorizin 36.4 mg., quercetin-3-O-
rhamnoside 22.6 mg., cyanidin-3-

O-¢luciside 140.2 mg., cyanidin-3-

O-rutinoside 20.8 mg.,

pelargonidin-3-O-glucoside 90 mg.

PGR = peak glycemic response , tAUC = glycemic response-total area under curve, AC = available carbohydrate

(\l/) = The test group shows a significant reduction than the control, (-) = There was no significant difference

between test and control groups

*All control groups received carbohydrate replacements in the same amount that present in test diets.

** As reported by the studies, content per 1 serving of test foods.
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