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Fig.2 Changes in visceral fat area after 4 -month intervention
in obese Japanese Brazilian. Values are mean * SE; Su-
crose group, 45 g/day of sucrose; Palatinose-blended
sugar group, 45 g/day of sugar substitute which is a
mixture of 90 % palatinose and 10 % sucrose; “p-values
indicate statistical comparison between before and after
intervention (paired t-test).
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Fig.3 Changes in blood pressure after 4-month intervention in
obese Japanese Brazilian. Values are mean *+ SE; Su-
crose group, 45 g/day of sucrose; Palatinose-blended
sugar group, 45 g/day of sugar substitute which is a
mixture of 90 % palatinose and 10 % sucrose; “p-values
indicate statistical comparison between before and after
intervention (paired t-test).
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Fig.4 Changes in visceral fat area after 3 -month intervention in obese Japa-
nese. Values are mean #* SE; Sucrose group, 15 g/day of sucrose; Palati-
nose-blended sugar group, 15 g/day of sugar substitute which is a mix-
ture of 50 % palatinose and 50 % sucrose; “p-values indicate statistical
comparison between sucrose group and palatinose-blended sugar group

(unpaired t-test).
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Table1 Changes in anthropometric data, blood data, and blood pressure in S and PS groups after 3-month intervention

S group (n=25) PS group (n=25) p-value’
Changes p-value” Changes pvalue® between the two groups

Body weight (kg) -030% 17 0.387 -036 % 1.2 0.133 0.885
BMI (m/kg’) - 008 07 0.552 -012% 05 0.250 0.841
Fasting glucose (mg/ml) -128+ 65 0.335 -492+ 62 <0001 0.049
Fasting insulin { zUI/ml) 017+ 20 0.671 -156 %+ 22 0.002 0.005
Total cholesterol (mg/dl) 860 =19 | 0.032 012 = 20 0.977 0.133
HDL cholesterol (mg/dl) 088+ 7.2 0.545 -112=zx 77 0.473 0.346
LDL cholesterol (mg/d) 494 £ 13 0.072 322+ 18 0.385 0.701
TG (mg/dl) 139 + 49 0.169 - 9389 + 38 0.203 0.060
HbA,. (%) 005+ 0.1 0.049 006 + 0.1 0.013 0.799
Systolic blood pressure (mmHg) 504 £ 9.7 0.016 - 176 £ 13 0.490 0.037
Diastolic blood pressure (mmHg) 184 = 6.8 0.188 -068+ 88 0.703 0.263
Subcutaneous fat area (cm?) 086 = 25 0.864 083+ 14 0.773 0.995
Visceral fat area (cm?) 7.65 = 17 0.037 133 £ 13 0.608 0.148
Leptin (ng/ml) 108 £+ 1.9 0.008 -03+ 22 0.439 0.018

All values are mean = SD; BMI, body mass index; HDL, high-density lipoprotein; LDL, low-density lipoprotein; TG, triacylglycerides; PS group,
40 g/day of sugar substitute which is a mixture of 50 % palatinose and 50 % sucrose; S group, 40 g/day of sucrose; *p-values indicate statisti-
cal comparison between baseline and endpoint (paired #test); *pvalues indicate statistical comparison between the two groups (unpaired f-

test).
p’ =0.008
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* =0.830 p* = 0.002
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Fig.5 Changes in HOMA-R after 3-month intervention. Val-
ues are mean + SD; HOMA-IR, homeostatic model as-
sessment index. PS group, 40 g/day of sugar substitute
which is a mixture of 50 % palatinose and 50 % su-
crose; S group, 40 g/day of sucrose; *p-values indicate
statistical comparison between baseline and endpoint
(paired t-test); "p-values indicate statistical comparison
between the two groups (unpaired t-test).
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Fig.6 Changes in serum GLP- 1 concentration when taking
chocolate. Values are mean * SE; *p < 0.05 vs Sucrose
chocolate (paired t-test).
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Fig.7 Changes in satiety when taking chocolate. Values are mean + SE; Su-
crose chocolate, chocolate containing 19.1 g of sucrose; Palatinose-blend-
ed chocolate, chocolate containing 10 g of palatinose and 9 g of sucrose;
"5 < 0.05 vs Sucrose chocolate (paired t-test).
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Fig.8 Changes in satiety when taking 5 g of sucrose or pala-
tinose. Values are mean * SE; **p < 0.01 vs Sucrose
chocolate (paired t-test).
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Fig.9 Changes in serum GLP-1 concentration when taking su-

crose or palatinose with cecokie test. Values are mean +
SE; Sucrose group, taking 20 g of sucrose with cookie
test; Palatinose group, taking 20 g of palatinose with
cookie test; **p < 0.01 vs Sucrose group (paired t-test).
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Fig. 10 Changes in serum adiponectin levels after 3 or
4-month intervention, Values are mean + SE; Sucrose
group, taking 20 g/day of sucrose; Palatinose group,
taking 20 g/day of palatinose; **p < 0.01 vs before in-
tervention (paired t-test).
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Fig.11 Changes in serum y-GTP levels after 3 or 4-month in-

tervention. Values are mean * SE; Sucrose group,
taking 20 g/day of sucrose; Palatinose group, taking
20 g/day of palatinose; **p < 0.01 vs before interven-
tion (paired t-test).
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Fig. 12 Changes in the rate of fat oxidation when taking high
fructose corn syrup or palatinose after prolonged ex-
ercise. Values are mean * SE; * p < 0.05 vs high fruc-
tose corn syrup (ANOVA and Tukey Post-hoc test).
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Summary

Palatinose is a disaccharide that is digested and absorbed in the small intestine at a rate about one-fifth that of sucrose, resulting
in only gradual increases in blood glucose levels. Palatinose is completely absorbed in the small intestine, and is therefore a safe
carbohydrate to consume. In addition, palatinose is not only a low-GI carbohydrate, but also suppresses the blood glucose-
increasing activity of other sugars when taken in conjunction with these sugars.

Some studies reported that when palatinose-containing diets were fed to rats and mice for long durations, visceral fat
accumulation was suppressed and insulin sensitivity was improved. These effects were also investigated in obese Japanese-
Brazilian subjects. When palatinose blended sugar (a sugar mixed with 90% palatinose instead of sucrose) was taken, the visceral
fat area was significantly decreased in the palatinose blended sugar group, while no change was detected in the group given
sucrose. In a similarly designed study in obese Japanese subjects, the difference in the changes in visceral fat area was also
significant between the groups. In a study in healthy Japanese subjects, compared to the sugar group, the palatinose blended
sugar group showed improvements in fasting blood glucose, fasting blood insulin levels, systolic blood pressure, blood leptin
levels and HOMA-R (homeostasis model assessment for insulin resistance).

In a long-term study of a palatinose-containing diet in laboratory animals, the reported findings were suppression of
hypertrophy of the pancreatic islets, activation of PPAR-a in the liver, activation of PPAR-y in adipose tissue, and activation of
UCP-2 in the liver and adipose tissue. These changes were considered to contribute to the suppression of visceral fat
accumulation.

Palatinose is thought to produce a long-lasting feeling of satiety because of its slow digestion and absorption. Using a chocolate
that only contains sucrose as carbohydrate and another chocolate that contains both palatinose and sucrose, the subjective satiety
was assessed on a visual analogue scale (VAS), and changes in blood GLP-1 levels were analyzed. The secretion of GLP-1 was
significantly higher in the palatinose-containing chocolate group than in the sugar chocolate group, and the sensation of satiety
lasted significantly longer in the former group.

These effects are considered to lead to improvement in metabolic syndrome risk factors through effects on dietary instructions,
maintaining fat oxidation after exercise, relieving fatigue, etc.

The physiological effects induced by the combination of sucrose and palatinose might also lead to the active promotion of
sucrose consumption.
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