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Beverage Made from Fully Ripened Silver Vine
[Actinidia polygama (Sieb. et Zucc.) Planch. ex Maxim.]
Berries Possesses Some Health-promoting Potential
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This study investigated chemical parameter of beverage made from fully ripened
silver vine berries and the health-promoting property. The beverage was rich in
phenclic compounds and vitamin C as follows: 283.5 and 185.3 (ug mL™"),
respectively. According to sensory tests, colour, taste and aroma (Brix:acid ratio),
body, and overall acceptability of beverage were observed highly acceptable
when the concentrated beverage-hot water were blended in the ratio of 20:R0.
Moreover, this beverage possessed the strongest and beneficial potential, which
had higher inhibitory effects of lipid peroxidation, scavenging effects on
superoxide anion radicals, hydroxyl radicals, and 1,1-diphenyl-2-picrylhydrazyl
(DPPH) radicals, and ACE inlubitory effects in comparison with ascorbic acid and
¢-tocopherol used as controls. Our present findings suggests that beverage made
from fully ripened silver vine berries may be useful for prevention of chronic
diseases associated with free radical induced injury, coronary heart disease, high
blood pressure and cancer etc.
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INTRODUCTION

Functional foods could potentially be used for
mnproved health or well-beng mn a range of areas,
mcluding  cardiovascular  system, gastromtestines,
growth, metabolism, defense against free radical oxidation
and to enhance psychological functions. There is a wide
range of products and developments that provide
examples for the changing relationship between food and
health because of the increasing attention to the
health-diet interaction.

Tea 1s one of beverages that 1s consumed all over the
world and the production is about 4 million tons in 2008,
Traditionally, it is well known that tea shows the
physiological functions such as improvement of blood
flow and resistance to diseases and detoxification
(Balentine et al, 1997). Moreover, it 1s reported
pharmacological characteristics of tea including
antioxidative activity (Matsuzaki and Hara, 1985),
antimutagenic (Yen and Chen, 1994) and anticancer
(Katiyar et al., 1992) effects. In recent years, many kinds
of tea are produced and selling in the market. Among
them, teas made from fruits such as citron tea, kumquat
tea, lemon tea, ume tea, grape tea and Chinese quince tea
are very popular with everybody because of sweet and
easy to drink in comparison with tea.

Silver vine [detinidia polygama (Sieb. et Zucc.)
Planch. ex Maxim.] 1s a vined medicinal plant and 1s a
native plant in the fields and mountain in all parts of
Tapan, China, Korea, Sakhalin and the South Lurils. Tt
belongs to the same Actinidiaceae as kiwifiuit and it
comes into flower in August and mto bearing mn October.
Until now, unripened berries have been used as materials
such as pickles (preservation with salt, pickled with miso)
and liquors. On the other hand, ripened berries have been
used for the processing of jam, dried fruits and puree etc.
However, the annual production of silver vine berries is
limited and it 18 not well known to use as edible fruits. So,
it is very interesting to develop the effective use of low
utilization of resources such as silver vine berries.

As consumers have become increasingly concerned
about their health, their selection of products and services
has been impacted. Tt has been assumed that increasing
consumers nutrition knowledge well lead to changes in
attitudes and benefits and in turn their food selection will
be impacted (Tepper et al, 1997). Specific health
promoting marketing strategies has been developed to
reach consumers. The berries of silver vine are referred to
as foodstuff that contains a large amount of vitamin
C. The present study aims to prepare beverage made from
fully ripened silver vine berries as one of an enhanced
value-added functional foods and to clarify the health-
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promoting effect of the beverage. Tt may be expected the
prevention of life-style related diseases as cancer and
hypertension by contimued drinking of beverage made
from the berries.

MATERIALS AND METHODS

Materials: Fully ripened silver vine berries were
harvested in Abashiri City, Hokkaido, Japan and
transported to our laboratory. The berries were stored at
-30°C until used. Angiotensin I-converting enzyme (ACE)
from bovine lung (1), 2,27 -azobis(2-
amidinopropane )dihydrochloride (AAPH), o, -dipyridyl,
chlorogenic acid, 2-deoxy-D-ribose,
ethylenediaminetetraacetic acid disodium salt (EDTA),
1,1-diphenyl-2-picrylhydrazyl (DPPH), ethyl acetate for
spectrochemical analysis grade, hippuryl-L-histidyl-T.-
leucine as substrate peptide, linoleic acid, nitroblue
tetrazolium salt (NBT), a-tocopherol and xanthine were
purchased from Wako Chemicals Co. Ltd. (Osaka, Japan).
Xanthine oxidase from butter milk (XOD; 0.33U mg™
powder) was from Oriental Yeast Co. Ltd. (Tolcyo, Tapan).
All other chemicals were of analytical grade.

Preparation of the beverage made from fully ripened
silver vine berries: After fully ripened silver vine berries
were thawed at half, the calyces were removed and then
washed with water. These berries were wiped of the water
with a cloth, weighed and added an equivalent weight of
crystal sugar (Pearl Ace Co. Ltd, Tokyo, Japan) in the
bottle. After extracting in the dark condition at room
temperature for 2 weeks with occasional agitation, the
beverage was used for the following tests.

Proximate compositions of the beverage made from
tully ripened silver vine berries: Sugar content and pH of
the beverage were measured using a hand-held
refractometer (H-80; Atago Co. Ltd., Tokyo, Japan) and a
pH meter (PHL-40, DKK Co. Ltd.,, Tokyo, Japan),
respectively. Colour analysis was performed using a
Minolta spectrophotometer M-3500d (Tokyo, Japan) with
llummant D65 was used. Colour was recorded using a
CIEL * a* b* colow space; L* [lightness (0 = black,
100 = white)], a* (-a = greenness, +a = redness) and b*
(-b blueness, +b = vyellowness). Total phenolic
components were measured at 760 nm using chlorogenic
acid as standard (Slinkard and Singleton, 1977).
Total vwitamin C content was determined using the
.0 -dipyridyl method (The Vitamin Society of Japan,
1990).

Sensory evaluation:
ripened silver vine berries was evaluated for sensory

The beverage made from fully
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qualities on the basis of colour (appearance), taste and
aroma, body and overall acceptability by a panel of
10 judges on a 7-point Hedonic scale (Amerine et al.,
1965). The sensory tests of beverages were performed
after the dilution of the beverage by hot water at 80°C.

Antioxidative activity: Antioxidative activity of the
beverage made from fully ripened silver vine berries was
measured n a linoleic acid oxidation system described by
Nagar and Nagashima (2006). A 0.083 mL of the
beverage and 0.208 mL of 0.2 M sodium phosphate buffer
(pH 7.0) were mixed with 0.208 mL of 2.5% (w/v) linoleic
acid m ethanol. The preoxidation was wutiated by the
addition of 20.8 pL of 0.1 M AAPH and carried out at 37°C
for 200 min in the dark. The degree of oxidation was
measured according to the thiocyanate method for
measuring peroxides by reading the absorbance at 500 nm
after colouring with FeCl, and ammonium thiocyanate.
Ascorbic acid (1 and 5 mM) and a-tocopherol (1 mM)
were used as positive control. Distilled water was used as
negative control.

Superoxide anion radical scavenging activity: Effect
of superoxide amon radical was evaluated as described
by Nagai and Nagashima (2006). This system contained
0.48 ml of 0.05M sodium carbonate buffer (pH 10.2),
0.02mL of 0.15% of BSA, 0.02 mL of 3mM EDTA, 0.02 mL
of 0.75mMNBT, 0.02 mL of 3 mM xanthine and 0.02 mL of
the beverage. After preincubation at 25°C for 10 min,
the reaction was started by adding 6 mU XOD and carried
out at 25°C for 20 min The reaction was stopped by
adding 0.02 mL of 6 mM CuCl. The solution was
centrifuged at 12,000 rpm for 5 min and the absorbance
of the reaction mixture was measured at 560 nm and
the mlubition rate was calculated by measuring the
amount of formazan that was reduced from NBT
by superoxide. Ascorbic acid (1 and 5 mM) and
e-tocopherol (1 mM) were used as positive control.
Distilled water was used as negative control. The IC,,
value was defined as the concentration of the beverage
required to inhibit 50% of superoxide anion radical
activity.

Hydroxyl radical scavenging activity: The effect of
hydroxyl radical in the beverage made from fully ripened
silver vine berries was assayed using the deoxyribose
method (Nagai and Nagashima, 2006). The reaction
mixture contamned 0.45 mL of 0.2 M sodium phosphate
buffer (pH 7.0), 0.15 mL of 10 mM 2-deoxy-D-ribose,
0.15mL of 10mM FeSO,-EDTA, 0.525 mL of distilled water
and 0.075 mI of the beverage in an Eppendorf tube. The
reaction was started by the addition of 0.15 mIL of 10 mM
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H,0,. After incubation at 37°C for 4 h, the reaction was
stopped by adding 075 mL of 1.0% (w/v) of
2-thiobarbituric acid in 50 mM NaOH and 0.75 mL. of
2.8% (w/v) trichloroacetic acid. The solution was boiled
for 10 min and then cocled in water. The solution was
centrifuged at 12,000 rpm for 5 min and the absorbance of
the supernatants was measured at 520 nm. Hydroxyl
radical scavenging activity was evaluated as the
mhibition rate of 2-deoxy-D-ribose oxidation by hydroxyl
radicals. Ascorbic acid (1 and 5 mM) and ¢-tocopherol
(1 mM) were used as positive control. Distilled water was
used as negative control. The IC,, value was defined as
the concentration of the beverage required to intubit 50%
of hydroxyl radical activity.

DPPH radical scavenging activity: The effect of DPPH
radical was measured as described by Nagai and
Nagashima (2006). The assay mixture contained 0.03 mT,
of 1.0 mM of DPPH radical solution in ethanol, 0.24 mL of
99% of ethanol and 0.03 mL of the beverage. The mixture
was rapidly mixed and scavenging capacity was measured
by momtoring the decrease in absorbance at 517 nm.
Ascorbic acid (1 and 5 mM) and c-tocopherol (1 mM)
were used as positive control. Distilled water was used as
negative control. The IC,, value was defined as the
concentration of the beverage required to inhibit 50% of
DPPH radical activity.

ACE inhibitory activity: The ACE inhibitory activity of
the beverage made from fully ripened silver vine berries
was performed as described by Nagai and Nagashima
(2006). Twenty five microliters of the beverage and 75 pL
of 0.1 M sodium borate buffer (pH 8.3) containing
5.83 mM hippuryl-L-histidyl-T.-leucine as substrate and 1.0
M NaCl in an Eppendorf tube were preincubated at 37°C
for 5 min. The mixture was incubated with 25 uL of 0.1 M
sodium borate buffer (pH 8.3) containing 1 mU ACE and
1.0 M NaC1 at 37°C for 60 min. By adding 125 pL of 1.0 M
HC1 the reaction was stopped. The resulting hippuric acid
was extracted with 750 pl. of ethyl acetate by viclently
mixing for 15 sec. After centrifugation at 6,000 rpm for
3 min, 500 pl. of the upper layer was transported into
the other tube and evaporated at 80°C for 2 h. The
hippuric acid was dissolved mm 500 pl of distilled
water and then the absorbance was
228 nm. The IC;; value was defined as the concentration
of the beverage required to mhibit 50% of the ACE
activity.

measured at

Statistical analysis: Each assay was repeated 3 times
independently and the reported as
Means+3D.

results were
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RESULTS

Chemical parameter of the beverage made from fully
ripened The heverage was
successfully prepared from fully ripened silver vine

silver vine berries:

berries. Chemical parameter of the beverage was
mvestigated. As a result, specific gravity, sugar content
and pH of the beverage were 1.291, 50.8 (Brix % at 20°C)
and 5.32 (20°C), respectively (Table 1). The colowr of the
beverage correlated with that of berries was as amber
(colour parameter L* = 76.85, a* = 2.59, b* = 41.07). The
contents of total phenolic components and total vitamin
C were about 283.5 and 185.3 ug mL ™', respectively
(Table 1). That is, fully ripened silver vine berries
could produce the
health, with high contents of phenol components and
vitamin C. In other words, it is expected to prepare the
beverage to have high antioxidative activity, free
radical scavenging activity, coronary heart disease
prevention and activity, etc using fully
ripened silver vine berries. It 1s known that fruits such as
garden strawberry (62 mg 100 g~ wet berries), haskap
(44 mg 100 g~ wet berries), kiwifruit (69 mg 100 g~ wet
berries) and lemon (100 mg 100 g~ wet berries) possesses
high contents of vitamin C (Standard Tables of Food
Composition in Japan 2010). The content of vitamin C in
fully ripened silver vine berries was remarkably higher
than those in other fruits.

beverage of benefits to human

anticancer

Sensory evaluation: Sensory tests were performed to
decide the best suitability of dilution proportion of the
beverage made from fully ripened silver vine berries. The
sensory scores for colour, taste and aroma, body and
overall acceptability on 7 point Hedonic scale among
different dilution ranged from 6.0t0 6.7, 3.9t0 6.7, 4.0 to
6.6 and 4.6 to 6.8, respectively, with maximum scores for
sensory characteristics in beverage-hot water in 20:80
ratio and minimum in 5:95 (Table 2). Increase in the level of
beverage beyond 20% resulted in decreased sensory
score which might be due to increase sugar content: the
beverage was too sweeter to drink. Beverages in the
proportion of 5:95 and 10:90 ratios (beverage-hot water)
had a weak sour acidic taste (Table 2). So, colour, taste
and aroma (Brix:acid ratio), body and overall acceptability
of the beverage were observed highly acceptable when
the beverage-hot water were blended in the ratio of 20:80.
For comparison, sensory tests were also performed using
Yuzu-cha has become widely drink in our country
(Biken Co. Ltd., Oita, Japan): beverage was prepared in
Yuzu-cha(beverage)-hot water in 13:87 ratio. As a result,
similar evaluation was obtained in the beverage made from
fully ripened silver vine berries in comparison with the

711

Table 1: Chemical parameter of the beverage made from fully ripened silver

vine berries

Parameter Values
Specific gravity 1.291+0.05
Brix % at 20°C 50.8+£0.27
pH at 20°C 5.32+0.02
Colour parameter

L* 76.85+0.54

a* 2.59+0.06

b* 41.07+£0.29
Total phenols 283.542.76 (ugmL ™)

Total vitamin C 185.3+1.83 (uemL™h)

Table 2: Effect of the dilution rate of the beverage made from firlly ripened
gilver vine berries on sensory quality

Beverage:hot Taste and Overall
water Colour aroma Body acceptability
Silver vine

5:95 6.0:£0.05 3.9+0.04 4.040.05 4.6+0.05
10:90 6.5+0.08 5.8+0.05 6.1+0.06 6.0+£0.05
20:80 6.7+0.08 6.7£0.05 6.6£0.05 6.8+0.04
30:70 6.1+0.06 5.1+0.04 5.5+0.05 5.3£0.04
Yuzu

13:87 6.5+0.09 6.6+0.06 6.7+0.07 6.8+0.03

Table 3: Antioxidative activities of beverages made from fully ripened silver
vine berries

Absorbance (500 nm)

Time (min)

Sample 0 50 100 200

A 0.000 0.041+0.004 0.120+0.006 0.257+0.012
B 0.000 0.030£0.002 0.067+0.005 0.143£0.006
C 0.000 0.02140.001 0.048+0.003 0.089+0.009
D 0.000 0.015+0.001 0.032+0.002 0.063+0.005
E 0.000 0.022+0.001 0.135+0.006 0.469+0.027
F 0.000 0.016+0.001 0.032+0.003 0.090+0.008
G 0.000 0.006 0.025+0.001 0.028+0.002
CN 0.000 0.37940.008 0.715+0.025 1.406=0.041

A: Beverage containing the beverage-hot water in 5:95 ratio, B: Beverage
containing the beverage-hat water in 10:90 ratio, C: Beverage containing the
beverage-hot water in 20:80 ratio, D: Beverage containing the beverage-hot
water in 30:70 ratio, E: 1 mM ascorbic acid, F: 5 mM asgcorbic acid, G: 1
mM c-tocopherol, CN: Control

Yuzu-cha (Table 2). Tt suggested that the beverage made
from fully ripened silver vine in the ratio of 20:80 was
observed highly acceptable.

Antioxidative activity: The antioxidative activity of the
beverage made from fully ripened silver vine berries was
investigated to evaluate the inhibition effects at the
mitiation stage of linoleic acid peroxidation. Activity of
each beverage increased with increasing the
concentration of the beverage, although the activity
gradually decreased with the passage of time till 200 min
(Table 3). The autoxidation of linoleic acid for beverage
containing the beverage-hot water in 5:95 ratio was fairly
mtubited. The effect for the beverage in the proportion of
10:90 ratio was moderate, which was much higher than
that of 1 mM ascorbic acid and was lower than that of
5 mM ascorbic acid. On the other hand, the beverage in
the proportion of 20:80 ratio possessed extremely high
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Table4: Superoxide anion radical, hydroxyl radical and DPPH radical
scavenging activities of beverages made from fully ripened silver

vine berries
Scavenging activity (%o)
Sample Superoxide anion radical Hydroxyl radical  DPPHradical
A 20.140.41 15.94£0.23 39.0+2.94
B 52.6+4.15 33.442.15 48.2+3.69
C 97.8+3.64 50.244.01 67.7+4.72
D >100 64 7+4.37 86.5+5.58
E 14.7+0.20 13.240.21 3.140.04*
F 89.9+5.31 17.6+0.71 34.1£2.01%*
G 52.6+4.18 67.644.34 87.6+2.75
CN 0.0 0.0 0.0

See sample nomenclature in Table 3, *0.1 mM ascorbic acid, **1.0 mM
ascorbic acid

activity, which was similar to that of 5 mM ascorbic acid.
Moreover, the activity for the beverage in the proportion
of 30:70 ratio was strongly high, which did not amount to
that of 1 mM w-tocopherol (Table 3). It was suggested
that high antioxidative activity of the beverage made from
fully ripened silver vine berries contributed to high
contents of total phenol components and total vitamin C.

Superoxide anion radical scavenging activity: Superoxide
anion radical scavenging activity of the beverage made
from fully ripened silver vine berries was measured using
xanthine/xanthine oxidase system. Only the beverage
containing the beverage-hot water in 5:95 ratio showed
the activity about 20%, which had higher activity than 1
mM ascorbic acid (Table 4). The scavenging effect for the
beverage in the proportion of 20:80 ratio was to be about
98%, which was sigrmificantly higher than that of 5 mM
ascorbic acid. The beverage in the proportion of 30:70
ratio completely scavenged the radical (Table 4). The
activity tended to increase with an increasing degree of
the concentration of the beverage. Tt is known that
superoxide anion radical 15 effectively scavenged by
vitamin C. Tt was suggested that remarkably high
scavenging activity in lower concentration of the
beverage was due to high contents of vitamin C contained
i the beverage. The concentration of the IC, value
against superoxide anion radical activity was calculated to
about 10.2% as the beverage made from fully ripened
silver vine berries.

Hydroxyl radical scavenging activity: Hydroxyl radical
scavenging activity of the beverage made from fully
ripened silver vine berries was determined using the
Fenton reaction system. The activity for the beverage
containing the beverage-hot water in 5:95 ratio was about
16%, which was much higher than that of 1 mM ascorbic
acid and was slightly lower than that of 5 mM ascorbic
acid (Table 4). The beverage m the proportion of 20:80
ratio scavenged this radical about 50%. The beverage in
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the proportion of 30:70 ratio showed strongly scavenging
activity about 63%, although the activity did not merely
amount to that of 1 mM c-tocopherol. (Table 4). Hydroxyl
radical efficiently scavenges by a-tocopherol. This result
indicates that the beverage made from fully ripened silver
vine berries i3 one of health beverage with high
agamst hydroxyl radical. The
concentration of the IC,; value agamnst hydroxyl radical
activity was calculated to about 21.1% as the beverage
made from fully ripened silver vine berries.

scavenging activity

DPPH radical scavenging activity: DPPH radical
scavenging activity of the beverage made from fully
ripened silver vine berries was measured. The activity
tended to increase with an increasing degree of the
concentration of the beverage. The beverage contamning
the beverage-hot water in 5:95 ratio scavenged about
39%, which was much higher activity than 1 mM ascorbic
acid (Table 4). The activity for the beverage m the
proportion of 20:80 ratio was found to be about 68% and
moreover it in the proportion of 30:70 ratio was strong,
which was similar to that of 1 mM «-tocopherol (Table 4).
It 13 known that DPPH radical scavenging activity is
correlated with the contents of total phenols in sample
species. Tt was suggested that the highest DPPH radical
scavenging activity of the beverage made from fully
ripened silver vine berries attributed to lugh contents of
total phenolic components. The concentration of the I1C,,
value against DPPH radical activity was calculated to
about 13.7% as the beverage made from fully ripened
silver vine berries.

ACE inhibitory activity: ACE inhibitory activity of the
beverage made from fully ripened silver vine berries was
mvestigated. As a result, the beverage inhibited ACE
activity in a concentration-dependent manner; the activity
increased with an linear increasing degree of the
concentration of the beverage (Table 5). The beverage
containing the beverage-hot water in 20: 80 ratio ihibited
the activity about 55% and the activity was completely
mhibited by the beverage mn the proportion of 30:70 ratio
(Table 5). On the other hand, the concentration of the IC,,
value against ACE activity was calculated to about 16.8%
as the beverage made from fully ripened silver vine
berries.

DISCUSSION

In the present study, it found that the contents of
total phenols and total vitamin C were remarkably high in
the beverage made from fully ripened silver vine berries.
So the correlation between the content of vitamm C in the
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Table 5: ACE inhibitory activities of beverages made from fully ripened
silver vine berries
Sarnple species

Activity (%0)

A 10.9+0.51
B 23.4+0.73
C 54.7+£0.94
D 98.9+1.08

See sample nomenclatire in Table 3

Table 6: Correlation between the contents of total vitamin C and the
scavenging activity and ACE inhibitory activity of the beverage
made from fillly ripened silver vine berries

Equation

r

Superoxide anion radical ¥ = 2.6906x-1.0000 0.994
Hydroxyl radical vy = 1.1388x+5.4078 0.963
DPPH radical v = 1.3843x+14.933 0.897
ACE inhibition y = 1.7712x-5.1586 0.983

beverage and scavenging activities agamst these radicals
and ACE mhibitory activity were investigated. High
correlation was demonstrated between the content of total
vitamin C m the beverage and scavenging activities
against superoxide anion radicals and hydroxyl radicals
and ACE inhibitory activity, with R* = 0.994, 0.963 and
0.983, respectively (Table 6). The correlation coefficient
for scavenging activity against DPPH radicals was

moderate, R* 0.897. These tendencies were also

recognized in between the content of total phenols in the
beverage and scavenging activities agamst these radicals
and ACE mhibitory activity.

Recent researches have highlighted the importance
of the antioxidant constituents of plant foods such as
fruits and vegetables (Ali et al,, 2008; Bakkali e al., 2008;
Chandra and Ramalingam, 2011; Jang et al, 2011,
Teong et al., 2004; Tung et al., 2005; Singh et al., 2008).
Particularly, high consumption of fruits has proven to be
associated with lower incidence and mortality rate of
various degenerative diseases such as  cancer,
cardiovascular disease and immune dysfunction by
several human cohort and case-control studies
(Gandinmi et al., 2000; Gaziano and Henmkens, 1996,
Ziegler, 1991). The human body has a lot of defense
systems to the harmful effects of free radicals and other
reactive oxygen species. Normally, there 13 a balance
between oxidant and antioxidant compounds in an
organism. There are internal and external defense systems
of antioxidants against the reactive oxygen radicals
produced depending on internal and external factors. Any
insufficiency in the antioxidant defense system changes
the balance in favor of oxidants. High levels of
antioxidants have an effective role of preventing
atherosclerosis, cancer, early aging and lipid peroxidation
(Fukai et al., 2009, George and Redpath, 2008; Jang ef af .,
2010; Jo et al., 2010, Lee et al., 2008, Ou et al., 2002).

The antioxidant vitamin content of plant foods has

attributed them the protective role (Davey et al., 2000).
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Recent interest in food phenolics, however, has increased
greatly, because of their antioxidant and free radical
scavenging activities (Chen et al, 2008, Negro et al.,
2003; Vinson et al., 1998). All of the most commonly sold
fruit juices contain phenolic components showing a wide
range of antioxidant activities in vitro (Paganga et al.,
1999. Rice-Evans ef al., 1996, Sun ef al, 2002,
Wang ef al., 1996). Individual antioxidant compounds do
not act alone (Strazzulo et af, 2007). They act in
combimation with other antioxidants, as interactions
among them can affect total antioxidant capacity,
producing synergistic or antagomstic effects (Niki and
Noguchi, 2000). Because plant foods contam many
different classes and types of antioxidants, knowledge of
their total antioxidant capacity, which is the cumulative
capacity of food components scavenge
radicals, would be useful for epidemiologic purposes
(Pellegrini et al., 2003).

Our present research indicated that a large amount of

to free

vitamin C and phenols possessed in the beverage made
from fully ripened silver vine berries. The beverage
prepared by dilution of the beverage exhibited the highest
antioxidative activity, mcluding the ability to inhibit the
autoxidation of linoleic acid and the scavenging effects
on superoxide anion radicals, hydroxyl radicals and DPPH
radicals. Tn other words, the beverage made from fully
ripened silver vine berries could protect oxidation of lipids
and capture these radicals in a concentration-dependent
manner. The beverage also showed the strongest ACE
inhibitory activity. High scavenging and inhibition
activittes correlated with the high contents of total
phenolic components and vitamin C in the beverage made
from fully ripened silver vine berries. Fully ripened silver
vine berries, as it has been mentioned, constitute an
mteresting plant source of phytochemicals and natural
antioxidants, which mcreases the benefits to human
health, is a promising field. The development of a low
cost, an enhanced value-added and a health-promoting
processed foodstuffs using low utilization of materials
such as the beverage may be benefit in the food and
medical industries.

CONCLUSION

In have demonstrated highly

health-promoting potentials of beverage made from fully

SUImMmary, we

ripened silver vine berries using different approaches.
Beverage possessed strong entioxidant capacity,
scavenging abilities against reactive oxygen species such
as superoxide anion radicals, hydroxyl radicals and DPPH
radicals and antihypertensive activity; it seems to be
related to the abilities to a great amount of vitamin C. Tt
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may be expected the prevention of life-style related
diseases as cancer and hypertension by continued
drinking of the beverage.
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