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Abstract

Products of ginseng browning reaction were investigated to determine the nature
of their antioxidant activity using a model system, White Ginseng and Red Ginseng
extracts. In the simulated ginseng model system, the brown color was intensified
with an increase in the length of reaction time and the antioxidant activity initially
increased in proportion the length of reaction time for up to 17 hrs and then leve-
led off thereafter. Pararell results were obtained manufacturing of Red Ginseng. Com-
parison of the antioxidant activity of the inner and outer solutions after dialysis
of browning solution showed that the outer solution had a stronger antioxidant
activity than the inner one. For further analyses, browning reaction products were
fractionated into three peaks on Amberlite CG-120 type I ionexchange resin and des-
ignated as fractions [, I and I in order of elution. Partial characterization of
the fractions revealed that the most intense brown fraction (Fraction I) had the
strongest antioxidant activity and also exhibited reducing power for Somogyi-Nelson
reagents and ninhydrin positive reaction. Both the browning reaction products and
Red Ginseng extracts were found to possess potent reactivity with «,e’-diphenyl-3-

picrylhydrazyl, whereas White Ginseng extracts showed negligible reactivity.
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Fig. 1. Effect of browning reaction time
on color intensity, TBA value and
pH in a simulated ginseng model
system.
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Fig. 2. Relationship between color intensity,
antioxidant activity and steaming
time on ginseng roots.
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Table 1. Comparison of antloxidant activity
of inner and outer solutions after
dialysis of browning solution.

Solution Color Intensity jzgtt:‘?ﬁ;dl?nt
(4400m) 1day 2days 3days
Inner Soln. 1.585 56 88 114
Outer Soln. 0.324 48 75 95
Water — 118 162 179

1) Antioxidant activity was determined by
TBA method.
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Fig. 3. Fractionation of browning reaction
products on Amberlite CG-120 type I,
and antioxidant and reducing activity
of each fraction. The column (1.3cm
dia. x28) was eluted with linear gra-
dient of ethanol(25%—75%) containing
2N-NH,OH, Flow rate was maintained
at 1ml/min. Five-ml f{ractions were
collected and the absorbance read at
440nm,
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Fig. 4. Fractionation of browning reaction
products on Amberlite CG-20 type I,
and reaction of each fraction with
ninhydrin solution.
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Table 2. Characteristics of browning reaction products.

Distribution of Color?

Fraction Fractions Percentage of

Consituents(%)

Chromatography(Rf)?

Number Collected Total Abs.  Yellow tone Red tone Blue tone Forestal® 295 acetic BAW
acid (4:1:5)

I 4-9 7.64 74.7 20.2 5.1 0.67 0-0.54 0

I 17-24 83.59 74.3 22.9 2.8 0.71 0-0.90 0

i 42-45 8.77 77.8 17.8 4.4 0.61 0-0.52 0

1) Yellow, red and blue tones were measured at 440, 520 and 630nm, respectively.
2) Spots were detected under UV light and/or with spraying with 1% ninhydrin solution.
8) Forestal denotes acetic acid: conc. HCl: water=80:38:10(V/V)
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Fig. 5. UV absorption spectra of browning
products after fractionation on Ambe-
rlite CG-120 type [.
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