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DPPH Radical Scavenging Activity of Chlorogenic Acid Related Compounds
and their Effects against Mouse Macrophage-like Cells

SATORU WATANABE, NAOKO MISAWA and HIROSHI SAKAGAMI *

- Green coffee contains a large amount of polyphenols, especially caffeoyl quinic acid (CQA)
related compounds. Using TOYOPEARL HW-40F column chromatography, five fractions (I ~ V)
were separated from green coffee bean extract. HPLC technique demonstrated that Frs. II and Il
were mainly composed of CQA, whereas Frs. IV and V were mainly cmposed of diCQA.

We measured the DPPH radical scavenging activity of these fractions. Frs. [l and V had
higher DPPH radical scavenging activities than green coffee bean extract. We also investigated the
effect of these fractions on the cytotoxicity and the nitric oxide (NO) production by LPS-activated
mouse macrophage-like Raw 264.7 cells. Noncytotoxic concentration of Fr.  (CQA fraction)
inhibited NO production by activated Raw 264.7 cells. Fr. IV (diCQA fraction) showed higher
cytotoxicity and increased NO production at lower concentration. :

The present study demonstrated that green coffee bean extract contains numerous substance
which regulate the function of activated macrophages.
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Fig. 2 Elution Pattern of Chlorogen 50 on TOYOPEARL HW-40F.
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Fig. 3 HPLC Pattern of Chlorogen 50 (S),

Fraction I, I, IV and V.

1:3-CQA, 2:5-CQA, 3:4-CQA, 4 : Caffeine,
5:3,4-diCQA, 6 : 3, 5-diCQA, 7 :4, 5-diCQA,
8:3, 4, 5-triCQA
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Table 1 DPPH-radical Scavenging Activity of Chlorogenic Acid Related Compounds
Sample Activity (5-CQA = 100%) Relative activity
Chlorogen 50 26.9 1.00
I 16.5 0.61
I 42.9 1.59
v 19.6 0.73
\J 37.8 141

Table 2 Effect of Chlorogenic Acid Related Compounds on NO Production by LPS-stimulated

Macrophage-like Cells

Cytotoxicity

Inhibition of NO production

Sample CCso (ug/mL) * ECso (ug/mL) ** S;IICZ'E"’WE"(‘:“X
IPS (—) LPS (+) LPS (+) (CCa/ECw)
Chlorogenic acid > 2000 > 2000 80 > 25.0
Chlorogen 50 > 2000 > 2000 106 > 189
i > 2000 > 2000 175 > 114
v 1917 1364 > 2000 < 0.68

* CCso : 50% cytotoxic concentration

** ECso : Concentration required to inhibit NO production by 50%.
(Control cells produced 5 ~ 15 4 M NO in the culuture medium.)
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