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Studies on pharmaceutical activities on cis carotenoids contained in foods.
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Study A (a research on tomato-related cis carotenoids):For 5Z, 97,
13Z-1ycopene (hereinafter 5zZ-L, 9Z-L, 13Z-L, respectively), which are mono cis forms of all trans
lycopene (hereinafter AE-L), these were reported to be produced by cooking tomatoes. There has been
no reports on their pharmacological activities. We have established an efficient method for
preparing cis lycopenes (5Z-L, 9Z-L, 13Z-L) by heating AE-L. Using these compounds, we evaluated the

pharmacological activities (singlet oxygen scavenging activity, mouse 3T3-L1
differentiation-inducing activity) of them for the first time.

Study B (a research on saffron-related cis carotenoids):Crocin, tricrosin, and crocin-3, which are
the main red pigments contained in saffron. we conducted a sumilated cooking experiment and found
that crocin, tricrosin, and crocin-3 change to crocetin and 13 cis-crocetin by strong cooking such
as grilling. We also evaluated singlet oxygen quenching activities of these compounds for the first
time.
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Figure 1. Elution of 5Z-L, 9Z-L, 13Z-L, and AE-L in preparative HPLC.
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5Z-L: (52)-lycopene, 9Z-L: (9Z)-lycopene, 13Z-L (13Z)-lycopene, AE-L: all trans chopene



cis HPLC Nucleosil 300-5 (10 X 250 mm) 3 n-

hexane:N,N-diisopropylethylamine (100:0.1) 2.0 mL/min
NMR 5Z-L1.6 mg,92-L 2.0mg, 13Z-L 1.3 mg
cis lycopene Figure 2

Figure 2. Chemical structures of lycopene (AE-L), (5Z)-lycopene (5Z-L),
(92)-lycopene (92-L), (132)-lycopene (13Z-L), and prolycopene (PL).
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Table 1. 'O, quenching activities of tested compounds.

compound all E-L 5Z-L 9Z-L 13Z-L prolycopene

1Cso(uM) 44036 40Z 144 53%108 69167 87034

5Z-L: (5Z)-lycopene, 9Z-L: (92)-lycopene, 13Z-L (13Z)-lycopene, AE-L: all trans lycopene

PL AE-L 5ZL,92L, 132L AE-L
) 3T3-L1
AE-L 3T3-L1 3T3-L1 PPAR-y agonist

5Z-L,92L, 13ZL, PL
oil red 5Z-L,97L, 13ZL,PL 3T3-L1
Figure 3



Figure 3. Mouse 3T3-L1 cells differentiation activities of
AE-L, 57-L,9Z-L, 13Z-L, and PL.
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Fig. 4. HPLC chromatograms of apocarotenoids extracted from the dried pistils of saffron and
their cooked materials. A: control (unheated), B: boiled, C: grilled, D: boiled dish, E: grilled dish.
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Figure 5
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Table 2. 10O, quenching activities of tested compounds.

apocarotenoid [Cso (UM)
crocin (1) 48+0.4
tricrocin (2) 46+3.5
crocin-3 (3) 64+9.1
crocetindial (4) 24+1.9
crocetin (5) 54+7.4
13-ciscrocetin (6) 54+8.5
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