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Antioxidant Activity and Antibacterial Activities from Different
Parts of Broccoli Extracts under High Temperature
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Abstract

The radical scavenging activity of ethanol, acetone and distilled water extracts of broccoli including leaf,
flower, flower plus stem, stem, peel and positive control vitamin C, respectively, were investigated. Each sample
under assay condition exhibited free radical scavenging activity (FRSA) toward DPPH radical. Among five
samples, S (stem) extracts, F (flower) extracts and L (leaf) extracts of broccoli showed the FRSA in the
dot-blot assay. Strong FRSA potential of the ethanol extracts of broccoli revealed at pH 2~6 of acid regions
and at 60~80°C. The extracts of green tea and Artermisia were found to have effect against Staphylococcus
aureus. Whereas, only the aqueous extracts of broccoli F and FS (flower-stem) of the five extracts marked
strong antibacterial activity against Bacillus amyloliquefaciens in high temperature.
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Table 1. List of bacteria used for the experiments

Gram(-) Escherichia coli
Salmonella Typhimurium
Gram(+) Bcillus amyloliquefaciens

Staphylococcus aureus
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Fig. 1. Dot blot assay of free radical scavenging capacity on
a silica sheet stained with a DPPH solution in ethanol.
Each 3 uL of broccoli extracts applied from top to down. From
left to right dots are L, leaf; F, flower; ES, flower-stem; S, stem;
P, peel. Et: ethanol, Ac: acetone, DW: distilled water.
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Fig. 2. DPPH radical scavenging activity (RSA) of different
parts of broccoli extracts.

Each experiment was performed at least three times and data are
expressed average percent changes versus the control. L, leaf;
F, flower; FS, flower-stem; S, stem; P, peel; VC, vitamin C.
Et: ethanol, Ac: acetone, DW: distilled water.
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Fig. 3. The effect of temperature on the DPPH RSA of broccoli extracts.
The samples L, F, FS, S, P, VC and activity measurement method are described
Et: ethanol, Ac: acetone, DW: distilled water.
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Fig. 4. The effect of pH on the DPPH RSA of broccoli extracts.
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Et: ethanol, Ac: acetone, DW: distilled water.
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Table. 2. Antibacterial activity by high pressure extracted
fraction of F, FS, S, P, L, Artemisia and green tea (mm)

. Samples”
Bact
acteria FFS S P L A G
Gram(-) E. coli 2 - o L L o L
Salmonella - - - - - - -
Gram(+) B. amyloliquefaciens 0 27 - - 12 - -
Staphylococcus aureus - -- - - - 15 11

PL: leaf extracts, F: flower extracts, FS: flower-stem extracts.
S stem extracts, P: peel extracts, A: Artemisia, G: green tea.
?Not detected.

F FS

Fig. 5. Inhibition hole obtained by the agar diffusion method
for F and FS on Bacillus amyloliquefaciens.
C: control, F: flower extracts, FS: flower—-stem extracts.
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Fig. 6. Inhibition hole obtained by the agar diffusion method
for A and G on Staphylococcus aureus.
Con: control, A: Artemisia, G: green tea.
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