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Abstract

This study was conducted to determine the polyphenols, flavonoids and antioxidant activity (FRAP) of the
extracts (crushed by hand or a homogenizer) of Rubus fruits (blackberry, Korean raspberry, black raspberry,
boysenberry and golden raspberry) produced in Korea. In addition, their nitric oxide (NO) scavenging activity
in RAW 264.7 cells and anti—-proliferative activity in HT-29 and KATO-3 cells were investigated. Polyphenol
and flavonoid contents in the Rubus fruits ranged from 0.6 to 8.9 and from 0.1 to 7.9 mg/g fresh fruit,
respectively. Black raspberry had the highest polyphenol and flavonoid contents among the Rubus fruits. The
homogenized extracts of blackberry, Korean raspberry and golden raspberry fruits showed significantly higher
polyphenol and FRAP values than the hand-crushed extracts. FRAP values of the Rubus fruit extracts were
significantly correlated with their polyphenol (R=0.995) and flavonoid (R=0.967) contents. The Rubus fruit ex-
tracts suppressed the NO secretions in LPS-treated RAW?264.7 cells. There were no significant differences be-
tween extracts obtained by crushing by hand and those obtained using a homogenizer. Proliferation rates of
HT-29 and KATO-3 cancer cells treated with the Rubus fruit extracts at 0.1, 0.25 and 0.5 mg/mlL were reduced
by 3~32% and 0~57%, respectively. The homogenized extracts of blackberry and Korean raspberry fruits had
significantly higher anti—proliferation activity against HT-29 cancer cells than the hand-crushed extracts.
However, extraction method did not show any significant difference on proliferation of KATO-3 cancer cells.
The NO scavenging activity of the Rubus fruit extracts were significantly correlated with the anti-proliferation
activities of the HT-29 (R=0.602) and KATO-3 cells (R=0.498).
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Fig. 1. Total polyphenols and total flavonoids in ethanol ex-—
tracts of Rubus fruits. GAE, gallic acid equivalent; CE, catechin
equivalent; BB, blackberry; KR, Korean raspberry; BR, black
raspberry; BS, boysenberry; GB, golden raspberry. Based on the
wet weight of the fruits. Values are means =+ standard deviations
(n=3). Values with different letters within the same color bar are
significantly different (p<0.05; one-way ANOVA and Duncan’s
multiple range test).
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Fig. 2. Antioxidant activities of ethanol extracts of Rubus
fruits. FRAP, ferric reducing antioxidant power; BB, blackberry;
KR, Korean raspberry; BR, black raspberry, BS, boysenberry;
GB, golden raspberry. Based on the wet weight of the fruits.
Values are means + standard deviations (n=3). Values with differ—
ent letters are significantly different (p<0.05; one-way ANOVA
and Duncan’s multiple range test).
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Fig. 3. Cell viability (A) and NO production (B) in
RAW264.7 cells treated with the Rubus fruit extracts.
mg/mL: freeze-dried extract/medium. BB, blackberry;
KR, Korean raspberry; BR, black raspberry; BS, boy-
senberry; GB, golden raspberry. Values are means=+
standard deviations (n=3). Values with different letters
within the same concentration are significantly different
(p<0.05; one-way ANOVA and Duncan’s multiple range
test). *, ", ""Statistical significance is based on the dif-
ference When compared with the cells without the fruit
extracts (p<0.05, p<0.01 or p<0.001).
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Fig. 4. Anti-proliferation activities of Rubus fruit extracts against human HT-29 colon cancer cells (A) and human KATO-
3 gastric cancer cells (B). mg/mL: freeze-dried extract/medium. BB, blackberry; KR, Korean raspberry; BR, black raspberry; BS,
boysenberry; GB, golden raspberry. Values are means + standard deviations (n=3). Values with different letters within the same concen-

tration are significantly different (p<0.05; one-way ANOVA and Duncan’s multiple range test).
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Fig. 5. Pearson’s correlation coefficient (R) analysis of anti-
proliferation activities of gastromtestmal cancer cells treated
with Rubus fruit extracts. ~,""R value with significant differ—
ence at p<0.01 or p<0.001.
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