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Abstract

This study was carried out to evaluate biological activities concerning extracts according to extraction methods from unripened fruit of

Rubus coreanus Miq, The extraction methods were HWE (hot water extraction for 4 hr at 100C), SFE (extraction for 3 hr at 40C under 300
bar, 100% of CO; fluid), USE (ultrasonification extraction for 4 hr at 50°C with water), USE+HWE (hot water extraction for 2 hr at 100C after

ultrasonification process for 2 hr), VE

(vacuum extraction for 4 hr at 90°C under 0.9 bar with water). VE extract showed the highest contents

of total polyphenol (178.78%3.79 mg/g) and total flavonoid (40.93%0.68 mg/g). 1Csy values of DPPH radical scavenging activity, linoleic acid

peroxidation inhibition activity and LDL (low density lipoprotein) oxidation inhibition activity of HWE extract showed the lowest 35.39%0.25

ug/mL, 12.61£0.31 pg/mL and 1.31+0.02 ug/mL among other all extracts, respectively. ICsy values of a-glucosidase inhibitory activities of VE
and HWE extracts showed lower 14.34+0.20 ug/mL and 15.83£0.20 ug/mL than those of other extracts, respectively. Specifically, HWE and

VE extracts have relatively better biological activities than other extracts; these could be potentially used as a bioactive source for health

functional foods,
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Table 1, Total polyphenol and total flavonoid contents of extracts by
different extraction methods from unripened fruit of Rubus

coreanus Miq,

Extraction Total phenolic content Total flavonoid content
method” (ngGA/g)” (ngrE/g)”

HWE 130.30+0,13" 34.30+0.25°

SFE 87524248 30.29+0,75'

USE 70.40+0.19° 24.75%0.55°
USE+HWE 139.37+057" 35.48+0.79"

VE 178.78+3.78" 40.93£0.68"

YHWE : hot water extraction, SFE :
ultrasonification extraction, USE+HWE :
water extraction, VE @ vacuum extraction

“Gallic acid (GA) was used as a standard for measuring of the total

supercritical fluid extraction USE :
ultrasonification extraction+hot

phenolics content,

YRutin (RE) was used as a standard for measuring of the total flavonoid
content,

“Each value represents the mean®SD(n=3). Different alphabets within a
column show significantly different at p<0.05 by Duncan's multiple

range test,
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Fig. 1. DPPH radical scavenging activity of extracts by
different extraction methods from unripened fruit of Rubus
coreanus Mig. HWE : hot water extraction, SFE : supercritical
fluid extraction USE: ultrasonification extraction, USE+HWE:
ultrasonification extraction+hot water extraction, VE: vacuum
extraction, Each value represents the mean+SD(n=3).

Table 2. Comparison of ICso values of DPPH radical scavenging
activity of extracts by different extraction methods from
unripened fruit of Rubus coreanus Miq,

Extraction method' DPPH scavenging activity(ICso, ©g/mL)

=d2)

HWE 35.39%0.25
SFE > 500"
USE 208.13+5.84°

USE+HWE 78.33%0.11°
VE 78.39%3.66°
BHA 13.19+0.21"

@ -Tocopherol 18.16£0.23°

PHWE : hot water extraction, SFE : supercritical fluid extraction, USE
ultrasonification  extraction, USE+HWE
extraction+hot water extraction, VE @ vacuum extraction
“Each value represents the mean+SD(n=3). Different alphabets within
a column show significantly different at p<0.05 by Duncan's
multiple range test,
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Fig. 2. Linoleic acid peroxidation(LAP) inhibition of extracts
by different extraction methods from unripened fruit of Rubus
coreanus Miq. HWE : hot water extraction, SFE : supercritical
fluid extraction USE : ultrasonification extraction, USE+HWE :
ultrasonification extraction+hot water extraction, VE : vacuum

extraction, Each value represents the mean+SD(n=3).
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Table 3, Comparison of ICsq values of linoleic acid peroxidation
(LAP) inhibition of extracts by different extraction

methods from unripened fruit of Rubus coreanus Miq,

Extraction method” LAP inhibition(ICso, 1g/mL)

HWE 12.61+0317
SFE 145,17£0.81°
USE 29.5940.56°
USE+HWE 1652035
VE 31352005
BHA 4254004

a -Tocopherol 5.56+0.10'

"HWE : hot water extraction, SFE : supercritical fluid extraction USE :
ultrasonification extraction, USE+HWE : ultrasonification
extraction+hot water extraction, VE @ vacuum extraction

PEach value represents the mean=®SD(n=3). Different alphabets within
a column show significantly different at p<0.05 by Duncan's
multiple range test.
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Fig. 3. LDL(low density lipoprotein) oxidation inhibition of
extracts by different extraction methods from unripened fruit
of Rubus coreanus Mig, HWE : hot water extraction, SFE :
supercritical fluid extraction USE : ultrasonification extraction,
USE+HWE :
VE @ vacuum extraction,

mean=+SD(n=3).

ultrasonification extraction+hot water extraction,
Each value represents the

Table 4, Comparison of ICsp values of LDL oxidation inhibition of
extracts by different extraction methods from unripened

fruit of Rubus coreanus Miq,

Extraction method” LDL oxidation inhibition (ICso, 1g/mL)

c2)

HWE 1314002
SFE > g
USE 239%011"
USE+HWE 1.47%0.09°
VE 240%084"

"HWE : hot water extraction, SFE : supercritical fluid extraction USE

USE+HWE
extraction+hot water extraction, VE : vacuum extraction

“Each value represents the mean®SD(n=3). Different alphabets within
a column show significantly different at p<0.05 by Duncan's

ultrasonification  extraction, ultrasonification

multiple range test,
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Fig. 4. a —Glucosidase inhibitory activity of extracts by

different extraction methods from unripened fruit of Rubus
coreanus Miq. HWE : hot water extraction, SFE : supercritical
fluid extraction USE :

ultrasonification extraction+hot water extraction, VE :

ultrasonification extraction, USE+HWE :
vacuum

extraction, Each value represents the mean+SD(n=3).

Table 5, Comparison of ICsp values of a —glucosidase inhibitory
activity of extracts by different extraction methods from

unripened fruit of Rubus coreanus Miq,

Extraction method” a —Glucosidase inhibitory activity(ICso, ©g/mL)

d2)

HWE 15831026
SFE 2644%0,67"
USE 25.53+0.87"
USE+HWE 23434114
VE 14.34+0.20°
Acarbose > 5,000"

"HWE : hot water extraction, SFE @ supercritical fluid extraction USE :
ultrasonification extraction, USE+HWE :
water extraction, VE @ vacuum extraction

"Each value represents the mean£SD(n=3). Different alphabets within a
column show significantly different at p<0.05 by Duncan's multiple
range test,
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