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Table 1

Table 2

Table 

3

Table 3 in vitro

in vivo

Time (min) Control RRBP YRBP BRBP
0 87.5 22.7    92.8 9.3 85.8 4.6 92.5 12.9
30 300.0 28.3 303.0 26.3  239.0 34.0* 313.8 28.1
60 267.5 62.2 240.0 35.4  205.8 26.4 253.0 54.6
120 109.3 25.7 106.8 15.4 96.0 14.4 100.8 15.5

Abbreviations RRBP, Red raspberry polyphenol  YRBP, Yellow raspberry 
polyphenol  BRBP, Black raspberry polyphenol.
Values are means  standard deviations for 4mice.
*p 0.05.

Table 1 Blood glucose level (mg/dl) in short-term administration of RRBP, YRBP

           and BRBP after feeding with starch

Time(min) Control RRBP YRBP BRBP
0 86.0 11.5  92.0 29.3  80.8 15.8  93.3 10.6
30 187.5 16.1 191.5 19.3  141.5 20.7* 181.0 10.6
60 155.3 12.8  199.0 31.9* 160.8 32.7 178.3 15.9
120 100.5 9.9 112.5 16.1 116.5 37.2  122.3 17.7*

Abbreviations RRBP, Red raspberry polyphenol  YRBP, Yellow raspberry 
polyphenol  BRBP, Black raspberry polyphenol.
Values are means  standard deviations for 4mice.
*p 0.05.

Table 2 Blood glucose level (mg/dl) in short-term administration of RRBP, YRBP

           and BRBP after feeding with sucrose
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Table 4

Table 5

Table 4

50% inhibition concentration (IC50, ppb)

　 -amylase -glucosidase

RRBP 97 479

YRBP 101 314

BRBP 583 n.d.

n.d. not detected

Table 3 Polyphenol concentration which inhibits -amylase and

          -glucosidase activity to 50% 
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Table 4

Table 

5

　
Spiece

　
Variety

Polyphenol 
(mg/g FW)

Proportion of the polyphenol Anthocyanin
 (µg/g FW)A B C

Red raspberry
Waindarbayred 1.8 0.1 55 1 44 30.4 2.1

Skyna 1.8 0.0 49 1 50 37.6 1.4
Neutoka 1.8 0.1 62 3 35 39.2 1.1

Yellow raspberry
Fargold 1.3 0.0 24 17 59 2.0 0.4

Goldenemperor 0.9 0.0 34 22 45 0.9 0.0
Black raspberry - 6.6 0.2 94 5 1 416.2 17.1

Blackberry - 4.6 0.1 75 1 24 121.0 4.9
Gooseberry - 1.5 0.1 42 38 20 30.6 0.6
Redcurrunt - 1.5 0.0 58 12 30 31.3 0.8
Asamaberry - 5.9 0.0 82 18 1 130.7 6.7
Lingonberry - 6.5 0.1 50 44 6 106.0 1.4

The elution A etanol fraction, B methanol fraction and C 60% acetone fraction of the 
LH-20 column.
Values are means  standard deviations.

Table 4 Polyphenol and anthocyanin contents of 11 fruits
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Spiece Variety

Antioxidant activity 

(µmol/g FW)

50% inhibition concentration of 
pancreatic lipase　

(IC50, ppm)

Red raspberry
Waindarbayred 13.8 0.5 47.0 

Skyna 13.9 0.3 44.2 
Neutoka 13.4 0.5 32.7 

Yellow raspberry
Fargold 11.3 0.4 28.2 

Goldenemperor 7.9 0.2 31.7 
Black raspberry - 24.8 0.3 81.1 

Blackberry - 26.3 0.0 53.6 
Gooseberry - 7.8 1.0 54.6 
Redcurrunt - 10.3 0.4 46.4 
Asamaberry - 18.3 1.1 69.7 
Lingonberry - 16.9 1.0 41.3 

Values are means  standard deviations.

Table 5  Antioxidant activity and pancreatic lipase inhibition of 11 fruits
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 In this research, we extracted polyphenol from six 

types of raspberry and five kinds of small fruits, and the 

composition and the functionality were compared. The 

content of the polyphenol was different according to the 

small fruits kind, and a big difference was detected in the 

composition like the anthocyanins content and the ratio 

of the oligomer type polyphenol. When functionalities 

were compared, the anti-oxidation revitalization and the 

pancreatic lipase obstruction revitalization were different 

depending on the kind of small fruits. The correlation was 

detected when the content of the polyphenol was compared 

with the anti-oxidation revitalization and it was suggested 

that the anti-oxidation revitalization originated in the 

polyphenol. Moreover, it was suggested that a positive 

correlation was admitted between IC50 of the anthocyanins 

content and the pancreatic lipase revitalization obstruction, 

and a negative correlation was detected between the 

ratio of the oligomer type polyphenol and IC50 of the 

pancreatic lipase revitalization. The pancreatic lipase 

obstruction originated in not a monomeric polyphenol like 

anthocyanins but the oligomer type polyphenol. When 

the sugar solution enzyme obstruction revitalization was 

examined by using the raspberry extracted material with 

different red, yellow, black fruits color, a high obstruction 

action was detected in a red and yellow raspberry. 

However, when the animal experiment was done by using 

these raspberries, only the yellow one showed the blood 

glucose level rise control action, and a result different from 

the in vitro experiment was shown. The application of the 

metabolic syndrome control action of these small fruits to 

the human will be expected in the future.

key words berry, polyphenol, blood glucose level, 

pancreatic lipase, metabolic syndrome




