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ABSTRACT - Brocceoli has a functional substance, sulforaphane that has effects of anticancer, antioxidant, anti-
microbial and anti-inflammatory. Sulforaphane, one of the hydrolysis products of glucoraphanin in broccoli, cabbage
and kale, was contributed to the role of antioxidant. Broccoli contains a number of bioactive compounds including
glucosinolates, S-methyl cysteine sulfoxide and many antioxidants. The ethanol extract (BE), hexane extract (BH),
propylene glycol extract (BP) and butylenesglycol extract (BB) of broccoli were used to investigate the antioxidation
and anti-inflammatory effects of sulforaphane extracts from broccoli. The high scavenging abilities of DPPH, O,”
were observed. Also sulforaphane extracts from broccoli showed the inhibition effect on NO rate. These results dem-
onstrated that sulforaphane extracts from broccoli could be useful as an antioxidation and anti-inflammatory func-

tional ingredient.
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— Ethanol extract —
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Broccoli ——> 60T, 6hr extract — —> 60T, evaporator

| Butyleneglycol |
extract
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Fig. 1. Procedure for extraction of Broccoli by Liebig condenser.

BB: broccoli butylene glycol extract. BE: broccoli ethanol extract.

BP: broccoli propylene glycol extract. BH: broccoli hexane

extract.
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Fig. 2. Anti-microbial activities of broccoli in Propionibacterium acnes. BB: broccoli butylene glycol extract. BE: broccoli ethanol
extract. BP: broccoli propylene glycol extract. BH: broccoli hexane extract.
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Table 1. Effects of broccoli on DPPH activity. Vitamin C was used as a positive control. BB: broccoli butylene glycol extract. BE: broccoli
ethanol extract. BP: broccoli propylene glycol extract. BH: broccoli hexane extract. a, b, ¢, d, e, f, g, h are different group by one-way

ANOVA with post-hoc test
DPPH scavenging activity (%)
Group concentration
1000 pg/ml 500 pg/ml 250 pg/ml 125 pg/ml
BB 91.39+0.75¢ 91.76 £ 0.63¢ 91.44 +0.46° 80.84 + 0.84°f
BE 88.62 +0.83% 87.53 +£1.02%¢ 87.63 £ 0.68%¢ 83.54+0.98"
BP 91.90 + 1.26% 92.19+ 18 91.53+0.81# 90.85 + 0.67"%¢
BH 88.5+1.2¢ 87.89 +0.86%¢ 86.82 +0.73% 85.68 +0.57°
Vitamin C 95.18 £0.07" 95.10+ 0" 9526+ 0.07" 95.06+0.14"
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Table 2. Effects of broccoli on superoxide radical scavenging activity. Vitamin C was used as a positive control. BB: broccoli butylene gly-
col extract. BE: broccoli ethanol extract. BP: broccoli propylene glycol extract. BH: broccoli hexane extract. a, b, ¢, d, e, f, g, h, i, j, k, |, m

are different group by one-way ANOVA with post-hoc test

Superoxide radical scavenging activity (%)

Group concentration
1000 pg/ml 500 pg/ml 250 pg/ml 125 pg/ml
BB 33.26+0.13* 40.77+0.48° 60.53 +0.48° 65.72 +0.44°
BE 71.19+0.51 72.91+0.28¢ 70.85 + 0.53M 70.7 £ 0.53h
BP 69.78 = 0.47%" 69.55 +0.52¢ 71.78 £ 0.48' 67.02+02"
BH 63.91+0.39 69.46 + 0.52¢ 71.72 £ 0.624 72.63 £ 2.05+
Vitamin C 74.72 +£0.75™ 744+0.72'" 73.41 +£0.92%! 7326+ 0.62"

Table 3. Effects of broccoli on NO production of LPS-induced RAW264.7 macrophages. BE: Raw 264.7 + broccoli ethanol extract + LPS
(1 pg/ml), BH: Raw 264.7 + broccoli hexane extract + LPS(1 pg/ml), BB: Raw 264.7 + broccoli butylene glycol extract + LPS(1 pg/ml), BP:
Raw 264.7 + broccoli propylene glycol extract + LPS(1 pg/ml), Propolis was used as a positive control, LPS-: Normal Raw 264.7, LPS+: Raw

264.7 + LPS(1 pg/ml)

Nitric oxide assay (LM)
Group -
concentration
1000 pl/ml 500 pl/ml 250 pl/ml 125 pl/ml 62.5 pl/ml
BE 1446 £0.31" 14.7+0.23" 15.52 £ 0.33 16.18 £0.2 1821+ 0.4
BH 12.28 £0.35™ 13.83 £0.05" 15.13+£0.31" 15.5+0.43" 15.5+0.39
BB 11.57+£0.39™ 11.89 £ 0.64" 13.01 £0.27" 13.04 £0.23™ 13.04+0.2™
BP 11.3+£0.48™ 13.6 £ 0.34™ 14.11 £ 0.38" 14.35+0.43" 14.83 £ 0.22™
Propolis 12.33£0.36™ 12.59+0.31™ 13.54£0.13" 13.99+0.12" 1434+ 0.36"
LPS- 10.29 £ 0.32"
LPS+ 16.36 £ 0.51

All the values were expreassed as means + S. D.(n = 3)

***p <0.001, **p < 0.01 and *p < 0.05 signifficantly different from the value of LPS+ in student's
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