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Utilization of Red Pigments of Korean Pokeberries as Food Colorant
I. Extraction of pigments and removal of active saponoidal principles
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Abstract

A new method involving the treatment of absolute ethanol was devised for the removal of active saponin
moieties from the pigment extracts of Korean pokeberries which were supposed to be a good source of food
red colorant. The dissolved saponins being rather toxic to human body were in supernatant whereas pigments
on precipitation after adding the absolute ethanol. The purity of pigments precipitate was 53.22% whereas
that of purified with an exising procedure was only 19.40%. Saponin content remaining in pigment precipitate
was 2.47 mg%, which means about 96% of active saponins was removed from pokeberry extract. This pig-
ment product could be purified further by chromatography through silica gel or Sephadex G-25 column. The
purities were 60.06 and 62.60% respectively. The LD50 of pokeberry pigment product and crude seed sa-
ponin were calculated as 13.5 g/kg and 2.8 g/kg, respectively. This means that the acute toxicity of purified
pigment products seems to be below the toxic level.
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Table 1. Betanin content and pH of Korean pokeberry
extract

betanin*

extraction condition (wg/g of dry sample) pH
citric acid solution 48.56 4.5
(pH 4.5)
distillated water 47.81 6.8
juicing 46.24 57

*determined by spectrophotometry.
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0.6 Table 2. Amounts of red precipitate from pokeberry
g o5 extract by ethanol treatment (unit: mg)
2 9.4 concentration cthanol
= 03 ('Bx) absolute 95%  90% = 80%
U .
5’ 15 0.84* 0.66 0.50 032
< 0.2 1 +zgmflacaa solution 20 0.88 0.73 0.55 0.34
b , -x—distilied water .
200 b iicine 25 0.96 0.76 0.88 0.39

. . ) ) » 30 1.15 1.14 1.03 0.69
0 5 10 15 20 48 *weight of the dried precipitates
Hours

Fig. 1. Absorbance changes of pigment extract incubat-
ed at 37°C for 48 hours.
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Table 3. Absorbances of supernatant at various ratio
between concentrated from pokeberry extract and ab-
solute ethanol

ratio of extract and absolute ethanol

concentration
(Bx) 1:4 1:6 1:8 1:10
15 1.36* 0.38 0.28 0.23
20 1.24 0.37 0.24 0.22
25 0.98 0.27 0.23 0.16
30 0.87 0.18 0.14 0.13

*absorbances were detected at 538 nm.
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Fig. 2. TLC chromatograms of pokeberry juice and
absolute ethamol treated fractions. A and B: dark blue
spot under 10% H,SO, sparying (110°C, 10 min), C: red
spot under visible light, a: pokeberry juice, b: precipitate
from absolute ethanol treatment, c: supernatant from ab-
solute ethanol treatment, d: authentic saponin moieties, e:
betanin standard
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Fig. 3. HPLC chromatograms of saponin moieties com-
posed in the juice of Korean pokeberry and in pre-
cipitate and supernatant of absolute ethanol teatments.
A: pokeberry juice, B: precipetates by absolute ethanol, C:
supernatant of absolute ethanol, D: saponin fraction from
pokeberry seeds
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Fig. 4. TLC of column chromatographic fractions. A:
red spot under visible light, B and C: dark blue spot under
10% H,SO, sparying, a: pokeberry juice, b: precipitate by
absolute ethanol treatment-silica gel column, c: precipitate
by absolute ethanol treatment-Sephadex G-25 column, d:
pokeberry juice-Sephadex G-25 column, e: authentic saponin
moieties, fr. 1: fraction before pigment eluted, fr. 2: fraction
of pigment eluted, fr. 3: fraction after pigment cluted
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Fig. 5. HPLC of pigment fractions through column ch-
romatography. A: precipitate by absolute ethanol treat-
ment-silica gel column, B: precipitate by absolute ethanol
treatment-Sephadex G-25 column, C: pokeberry juice-Se-
phadex G-25 column, D: authentic saponin moieties
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Fig. 6. Absorption spectra of Korean pokeberry juice
and purified pigment fractions through chromatogra-
phic column. A: pokeberry juice, B: purified pigment frac-
tion by silica gel column, C: purified pigment fraction by
Sephadex G-25column ’

Table 4. Yields and remains of Korean pokeberry pig-
ment products

treatment yield (%) remain (%)

Absolute ethanol 82.66, 88.60
precipitation

Absolute ethanol & 47.72 81.30
Sephadex G-25 column

Absolute ethanol & 46.80 78.10
silica gel column

H.SO0, precipitation 62.60 87.40

by Fomni method*

*reference (Forni ef al., 1983)

AES] A 247 mgh2A FuiFe] 62.30 mg%e]
Hgtd 96% AT AAHAES & + At o] F
AEE silica geldg o2 Mz|d e ALEd &3
o] 2.22mg% 1¥]3 Sephadex G-252] A%+ 1.75
mg%2 2 ol Tt o213k 72 Forni $(1983)2] ¥
o)1} Driver$} Francis (1979)e] 73} W] 223t 30]
Ao}, welx £ A7 HE Fioehg gl

oIt Al F2E0 HAHe 7|E e

Table 5. Betanin and total saponin contents of pok-
eberry juice and pigment products (dry matter basis)

s Sephadex
pokeberry alils‘olute silica gel G-25

juice™® © .aF“" column column

precipitates  product product

betanin (%) 5.20 53.22 60.60 62.60
saponin (mg%) 62.30 2.47 222 1.75

*extracted with distilled water
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