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Enhancement of Antioxidant Activities of Blueberry (Vaccinium ashei)
by Using High-Pressure Extraction Process
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ABSTRACT We developed a method for improving the antioxidant activities of blueberry (Vaccinium ashei) extracts
through an ultra high-pressure extraction process. Blueberries were subjected to water extraction at 60°C and 300
MPa for 5 min (High Pressure Extraction, HPES) and 15 min (HPE1S5). Extraction yields obtained by ultra high-pressure
extraction process were 18.48, and 19.89%, respectively. Total polyphenol contents were estimated to be 28.3, and
28.9 mg/g, whereas flavonoid contents were measured as 5.9 and 6.0 mg/g, respectively. Generally, HPE resulted
in higher yields than the conventional extraction process. Further, HPE15 showed 53.84% DPPH radical scavenging
activity (EDA, %) at 1,000 pg/mL. Reducing power of HPE15 showed its highest activity of 0.21. In general, antioxidant
activities of blueberry increased by HPE. Therefore, HPE of blueberry resulted in higher antioxidant activity than
conventional water extraction. These results demonstrate obvious advantages in terms of higher efficiency, shorter
extraction time, and lower energy costs.
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Table 1. Comparison of the extraction yield from Vaccinium
ashei according to different extraction processes

) High Yield
Sample Solvent Temperature pressure %, wiw)
WE - 12.360.27"
HPES5 Water 60°C 5 min  18.48+0.38"
HPEI15 15 min  19.89+0.11°

Values are mean+SD. Values are mean of triplicates.

Means with different superscripts (a,b) in a column are sig-
nificantly different each other at P<0.05.

DWE: water extraction at 60°C, HPES: high pressure extraction
for 5 minutes at 60°C with water solvent, HPE15: high pressure
extraction for 15 minutes at 60°C with water solvent.

Farst Flol MAE 9F 3
g B¢ 247 Axe] My or Qs gujEe] AXE ko
2 47 Sojzo ] 7|E BAS £k =713 A}
e} AbE T

=, E2tEC0|E & AEAIOH] B Hlw

wRele) AurHel A5FERe 49 F A dPe
27.4 mg/100 g9 FFE AT F Fehpol =i

5.2 mg/100 g9] g&Foe 2 YelY Park 5(20)9] Z23}e}
Ak A5 YERSITE ol &
ZA3}ZE Table 20 YERATE o]
Aol W Wsl valdA = 23
T HEwd F et xolE $Hgo]
Yo Anth tha F71EE Ao o}

7 Ao & 1lr) 53] phenol X%
amol, tocopherol, flavonoids®} ©]¢]

o] AA FirstARA & defA
g

=
Rl
o

Rl
-

Bl o Mo 2

r2 flo

2 2oy,
N

o

o2,

2 K

tlo o,

> of

BN ol
o

)

oo
iy
£

e

i
B
fi

o o St op K

e
ox,
o, oK

2
nlt
=
i
9]
]
4

(]

ki
__>LJ_’41
il
)
ot
Olﬂ & T
= FUH

o xo
ro, ;IR iy
z O
oS
2 yo O
mg ;2 319‘
my B e

Ry s

=
i)
o
0,
m
>
S
o
oot
ol
rlo
ilua
e
=
A
lo, tet

o m.lg
lo
o,

Me o ¢
[\]
O
o
—
3
Q.
=
o
S
0
{0
ot
ot
o
<
o
°

G
b

_E
)
=1
S
iih)
_\3
il
&)
0Q
—
-3
i
o,
£ £

=30 %
N
S
N
Y
-
A}

ez
o
He
o
o
i
i
o
e,
z
e
&
.
i
2
=
ol
J
J

Table 2. Difference total polyphenol and total flavonoids con-
tents enhancement of Vaccinium ashei according to different ex-
traction processes

Total polyphenol Total flavonoids

Samplel)

(mg/g) (mg/g)
WE 27.4+0.52° 5.2+0.21°
HPES 28.3+1.32" 5.9£0.87%
HPE15 28.9+0.94° 6.0£0.48"

Values are mean+SD. Values are mean of triplicates.

Means with different superscripts (a,b) in a column are sig-
nificantly different each other at P<0.05.

1)Samples are the same as in Table 1.
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Fig. 1. Anthocyanin contents of Vaccinium ashei after treating
high pressure process for 5 minutes, 15 minutes and only water
extract. Samples are the same as in Table 1. Values are mean+
SD. Means with different letters (a-c) above the bars are sig-
nificantly different each other at P<0.05.
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Table 3. DPPH radical scavenging ability of Vaccinium ashei according to different extraction processes

1,000
47.61£0.19°
49.67+0.44°
53.84+0.32°

800
42.14+0.78°
45.20+0.57"
49.31+0.69

Concentration (pg/mL)
600

400
34.11+0.87"
34.93+0.31"

200
30.76£0.59"
32.14+0.62°
32.97+0.24°

Values are mean+SD. Values are mean of triplicates.
Means with different su

1

Sample])

39.70+0.47¢
40.58+0.23°

WE

HPES

42.59+0.18"

35.29+0.11"

HPEI1S5

perscripts (a-c) in a column are significantly different each other at P<0.05.

as in Table 1.

)Samples are the same

(%)

Table 4. Reducing power of Vaccinium ashei according to different extraction process

1,000
0.16+0.94™
0.18+1.28
0.21£0.99

800
0.13+0.17™
0.15+£0.74
0.18+0.63

Concentration (ug/mL)
600

400
0.09+0.34™°
0.09+0.54
0.11£0.22

200
0.08+0.17"°
0.08+0.22
0.09+0.48

Sample"

0.1240.18™
0.12£0.22
0.12+0.28

Not significant.

WE

HPES

HPE15
Values are mean+SD. Values are mean of tri

])Samples are the same as in Table 1.
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Fig. 2. Scanning electron microphotographs of the surface of
Vaccinium ashei after treating high pressure process for 5 min-
utes, 15 minutes and only water extract. a: water extract at 60°C,
b: holding high pressure for 5 minutes at 60°C with water sol-
vent, ¢: holding high pressure for 15 minutes at 60°C with water
solvent.
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