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Fig. 1. Stability of color of malonylshisonin solutions.
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Fig. 1. Structure change of anthocyanin with pH in aqueous solution.
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Fig. 2. Chromatogram of the extracts from Perilla ocimoides.
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Fresh leaves (2.1kg)

frozen with lig. Ny and then pulvelized.
exiracted with ag. 1% TFA.

Extracts
chromatographed on a column of Amberlite XAD-7.
eluted stepwise from 0% lo 50% CH,CN containing 1% TFA.

| | I
20% CH4CN fr. 30% CH4CN fr. 50% CH4CN fr.

preparative ODS-LC.

eluted stepwise from 0% to 50% A-solution
containing 3% H,PO,.

(A-solution = CHyCN-AcOH-H,0 25:20:55)
exchange a counter anion from POAG' to CF,CO, .
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Fig. 3. Isolation procedure of anthocyanins and- flavones from
Perilla ocimoides.

1. 2 BFROWMERTE

Boh7 v by 7ovRU7SHyOBEIZ. FELLULTHRBRSFZRE (HE

-387-



. BEMAKLBARI ML) KEDBERIZLE FELBRBUCTOERE
HbiTok, WAERROILE., BENER. BRBEMAHXBARI PVOBaERL
NOEXBRTERICHRETHI LA TEE (Fig. 1),

EOBR. TYPYTZIUOBBRETYZZVT. EREROAROMED
BEnid, a0WOCHNICEAELATRROBVWLOOHEO6IIcv o YRS
LTWanENIkEBb0OTHELEMONIRTER, ChET. 7Y YT
ZVREENBIALBRFEFRETIS VARBODOLIPASGRTE BT
SENDTYABRBEOP -/ NVE. A7 2B2EUT7 VMY 72 VOBRENE
Gtk COVABDEARRERB EWPEKRPTOYA-FFIVARKE
fboBBRLZSBEREICHEKEND 2N S,

R0
HO
HO!
@

R1 H2 (IB
malonylshisonin (A-1) malonyl H E
shisonin (A-11) H M E
caffeylmalonylcyanin (A-11i) malonyl OH E
malonyl-cis-shisonin (A-IV) malonyl H y4
caffeylcyanin (A-V) H OH E
cis-shisonin (A-VI) H H Z

Fig. 4. Strucutres of Perilla anthocyanins.
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Fig. 5. Structures of Perilla flavones.
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Fig. 6. Structure of rosmarinic acid.
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Fig. 9. Chromatograms of degradation reaction of malonylshisonin

in 1M HCI at 80°C.

The number of each peak is corresponded to that of each

compound in Fig. 10.
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Fig. 10. Structures of degradation products of malonylshisoin in

1M HCI at 80°C.

The number of each compound is corresponded to that of

each peak number in Fig. 9.
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Table 1. The condition of pickling ume

entry salt 50% ethanol
A 20% 0%

B 30% 0%

C 15% 10%

D 10% 10%

Table 2. The pH, concentration of salt and color of "umeboshi”

entry pH conc. of salt color of umeboshi

A 1.6 15% dark red

B 1.6 21% dark red

C 1.7 11% red

D 1.8 % pinkish red
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Fig. 11. Total amount of pigment in "umezu" of pickled ume A to D
analyzed by HPLC.
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Effect of Salt on the Stability of Color of Umeboshi
(Jpanease Pickled Plum)

*
Kumi Yoshida, Kiyoshi Kameda and Tadaoc Kondo

Faculty of Food and Nutrition, School of Home Economics,
Sugiyama Jogakuen University, Chikusa, Nagoya 464, Japan
*Chemical Instrument Center, Nagoya University,
Chikusa, Nagoya 464-01, Japan.

Jpanease traditional food "umeboshi" is colored by an-
thocyanin pigment of purple leaves of Perilla ocimoides. An-
thocyanins are widely distribute in flower petals, fruits
and leaves of higher plants and have vivisd orange, red,
violet or blue color. These pigments are expected to a safe
food colorant but the extracted pigments are ordinary
unstable and decolorized quickly under neutral or weakly
acidic condition. It have been a question why umeboshi keeps
such a beatiful red color for sevral years. Umeboshi is
strongly acidic and contains about 20% salt. So salts must
be concerned with color stability.

We isolated the pure pigments from Perilla leaves by
our proced?re. The structures were determined completely by
FABMS and 'H NMR to be malonylshisonin as major pigment, but
not shisonin. The complete structures of the other pigments
were also determined.

Malonylshisoin was dissolved in various pH's (pH 2.0 to
6.0) and concentration's (0 to 20%) salt(NaCl) solutions.
The stabilities were analyzed by UV-VIS and HPLC. The color
stability depended on concentration of salts at every pHs.
In acidic solution the decrease of malonylshisonin was also
prevented by salt. But in neutral or weakly acidic solution
the decomposition of malonylshisonin was accelerated by ad-
dition of salt. In strong acidic solution malonylshisoin
changed to shisonin cyanin and cyanidin-mono-glucoside.

When "ume" was pickled with various concentrated salt,
the umeboshi piclked with the largest amount of salt had the
redest color.
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