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Effects of Addition of Chicory Extract on Starch Hydrolysis
in vitro and Glucose Response in Healthy Subjects
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Abstract

This study determined the effects of addtition of chicory extract on the rate of starch hydrolysis in vitro and
blood glucose response in healthy subjects. The rate of corn starch hydrolysis in the presence or absence of
chicory extract was determined in an in vitro enzyme/dialysis system for 2hr. Additions of dried or roasted
chicory extract (5%, w/w) to corn starch solution reduced the starch hydrolysis and significantly (p<0.05) de-
creased the area under hydrolysis curve by 16% and 18%, respectively. Groups of five to nine volunteers un-
derwent 60 g glucose tolerance tests (GTT) with 2.5, 5, 10, 20% (w/w) dried or roasted chicory extracts. The
addition of chicory extracts significantly (p<0.05) reduced blood glucose concentration during the GTT and
reduced the mean peak rise and area under blood glucose curve. The glycemic indices of all dried chicory ex-
tract, 5~20% roasted chicory extract groups were significantly decreased compared with glucose control. Chi-
cory extract is therefore likely to be useful in modifying postprandial hyperglycemia.
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Table 1. Characteristics of the normal subjects, fasting blood glucose and area under the blood glucose curve of the

60 g glucose tolerance test

Sex Fasting” Area under”
G No.of _~~  Age Height Weight BMI blood blood glucose
roup .
subject F (year) (cm) (kg) 2 glucose curve
(kg/m') (mg/dL)  (min - mg/dL)
glucose+

2.5% dried chicory ext. 8 0 8 22 162+1 54+2 20.5+0.7 80+2 4099+359
5% dried chicory ext. 7 1 6 21 16312 53x2 20.1+0.8 79+2 39351457
10% dried chicory ext. 8 1 7 21 163+1 54+2 20.3£0.8 79+1 3802+329
20% dried chicory ext. 6 0 6 22 164+2 56+2 20.8+0.8 80+2 37431417
2.5% roasted chicory ext. 9 5 4 24 168+2 59+3 21.0+0.7 80+1 3043+266
5% roasted chicory ext. 7 3 4 24 16712 59+4 212+0.8 8012 32864256
10% roasted chicory ext. 5 1 4 22 16412 562 21.0+£0.9 79+2 3766+ 509
20% roasted chicory ext. 6 1 5 22 164+2 54+2 19.9+0.7 82+2 33871284

60 g glucose tolerance test

Values of number of subject, sex and age are mean, values of others mean=+SE.
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Fig. 1. In vitro rate of starch hydrolysis with and
without addition of chicory extract for 120 min. B—M:
starch, @—@®: starch+5% dried chicory ext, A—aA: starch
+ 5% roasted chicory ext.

Table 2. Area under the hydroysis curve and hydrely-
sis index for starch with and without addition of chi-
cory extract

Area under the

. Hydrolysis
Group hydrolysis curve .

(0~120 min) ~ 1n9ex (%)
starch 3777+ 56° 100£0°
starch+
5% dried chicory ext. 3190+ 128 85+3"
5% roasted chicory ext. 3098+135" 82+4°

Values are mean £ SE.
Any two means in the same column followed by the same
superscripts are not significantly different (p<0.05).
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Fig. 2. The mean blood glucese response in normal
subjects after ingestion of glucose (60 g/300 mL) with
and without addition of dried chicory extract. ¢---@:
glucose, B—M: glucose+2.5% dried chicory ext., A—A:
glucose+5% dried chicory ext., —: glucose+10% dried
chicory ext., @—@: glucose+20% dried chicory ext.
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Fig. 3. The mean blood glucese response in normal
subjects after ingestion of glucose (60 g/300 mL) with
and without addition of roasted chicory extract. ¢---@:
glucose, M—M: glucose+2.5% roasted chicory ext., A—A:
glucose+5% roasted chicory ext., ¢—4: glucose+10% roast-
ed chicory ext., @—@®@: glucose+20% roasted chicory ext.
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Table 3. Peak value and peak time after ingestion of test solutions

Peak value (mg/dL)

Peak time (min)

Group
Glucose Sample Glucose Sample
glucose+
2.5% dried chicory ext. 148+3 129+ 4** 2612 36+9
5% dried chicory ext. 146+4 1164-6** 26+3 32+8
10% dried chicory ext. 144+3 1214 3%** 2612 34+6
20% dried chicory ext. 145+4 123+2%* 28+3 30+0
2.5% roasted chicory ext. 143+4 135£5 2343 25+3
5% roasted chicory ext. 147+4 13345* 2443 2643
10% roasted chicory ext. 143x5 125+ 4* 27+3 2743
20% roasted chicory ext 144+4 1164 2%* 25+3 28+7
Values are mean + SE.
*p<0.05, **p<0.001, ***p<0.0001.
Table 4. The areas under the curve after ingestion of test solutions (min - mg/dL)
Left Area Right Area Total area
Group
Glucose Sample Glucose Sample Glucose Sample
glucose+
2.5% dried chicory ext. 9944132 1089+ 304 3105+249  2002+315* 4099+ 359 30911448
5% dried chicory ext. 9841152 720177 29514350  1708+278* 39354457 2428+314*
10% dried chicory ext. 9344109 908+217 26741313 1583251 3608+ 354 2486+ 336*
20% dried chicory ext. 10004122 883+ 95 27434353 1666+ 252* 3743 +417 2549+ 321*
2.5% roasted chicory ext. 833+136 8731146 2038166 1609+ 92* 28714227 2481+167
5% roasted chicory ext. 866+ 158 7024110 2199+ 165 1868+276 30651222 2570311
10% roasted chicory ext. 972+ 146 600+ 99 2794+427 18621424 3766+509 2463+416
20% roasted chicory ext 878+ 138 581+181 2510+235 1434+ 197**  3387+284  2017+190**

Values are mean =+ SE.
*p<0.05, **p<0.01.
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Fig. 4. The mean glycemic index (GI) of glucose (60 g/
300 mL) with and without addition of chicory extract
in normal subjects. *Significantly different compared
with glucose (p<0.05). 1: glucose, 2: glucose+2.5% roast-
ed chicory ext., 3: glucose+5% roasted chicory ext., 4: glu-
cose+2.5% dried chicory ext., 5: glucose+20% dried chi-
cory ext., 6: glucose+10% roasted chicory ext., 7: glu-
cose+10% dried chicory ext.. 8: glucose+5% dried chi-
cory ext., 9: glucose+20% roasted chicory ext.
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Table 5. The left area ratios and right area ratios aft-
er ingestion of test solutions

Group LAR" RAR?
glucose 1.00+£0.00° 1.00+0.00°
glucose+
2.5% dried chicory ext. 0.66+0.09" 0.64+0.07"
5% dried chicory ext. 0.77+0.16 0.59+0.09"
10% dried chicory ext. 0.83+0.24* 0.55+0.07"
20% dried chicory ext. 0.82+0.11* 0.61+£0.04"
2.5% roasted chicory ext. 0.86+0.13" 0.77+0.09
5% roasted chicory ext. 0.61+0.08" 0.79+0.13°
10% roasted chicory ext. 0.51+0.10° 0.69+0.14"
20% roasted chicory ext 0.58+0.21* 0.61+£0.98"

samples left area (0~30 min)/glucose left area (30~60 min).
“samples right area (0~30 min)/glucose right area (30~60
min).
Values are mean &+ SE.
Any two means in the same column followed by the same
superscripts are not significantly different (p<0.05).
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