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Effects of Amino Acids and Sugars on the Maillard Browning
Reactions during Extraction and Concentration of Red Ginseng

Kwang Seung Lee, Kang Ju Choi, Man Wook Kim and Cha Bum Yang*
Korca Ginseny and Tobacco Researehr Institute, Taejon 305-3-45 and,
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Abstractl] Browning intensity i1s a major factor to estimate the quality of red ginseng or red ginseng
products. The Maillard type of browning reaction proceeds nonenzymatically during extraction and con-
centration of red ginseng. The present studies were carried out to investigate the effects of amino acids
and sugars on the browning reaction during extraction and concentration of red ginseng. Red ginseng was
pulverized to 115 mesh and then tenfold (v/w) of water was added to the powder to make the substrate of
red ginseng. Solution (0.1M) of fourteen amino acids and of four sugars were added to the substrates of red
ginseng powder and these were then extracted and concentrated to examine their browning intensities.
Amino acids were more effective than sugars in accelerating the hrowning reaction. Acceleration of the
browning reaction in the concentrate was in the order of arginine> histidine > glycine>alanine > lysine
phenyl alanine>aspartic acid> leucine >threonine >glutamic acid> tyrosine >valine > isoleucine >methio-
nine for amino acids, and was glucose >fructose >sucrose, maltose for sugars.
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Red Ginseng power (5.0g)

Water (50 ml) added
0.1 M amino acid (50 ml) or
0.1 M sugar (50 ml) added

Heating for 10 hrs with refluxing at 100°C

l

Centrifuged for 15 min. at 9,220 xg

/N

Supernatant Residue
(Brown color in® 50 m! of the supernatant
& pH of the extracts) l

Evaporated tn vacuo at 80°C

l

Dissolved with water (50 mi)

(Brown color intensity &
pH of the concentrates)

Chart 1. Preparation procedure of Maillard browning
reaction products of the extracts and concen-
trates of red ginseng with amino acid or sugar

Millard browning reaction solution (10 mi)
l 10 mi of ethy! aleohol added

Centrifuged for 15 min. at 10,000 rpm

™

Supernatant Residue

(Brwon color intensity
at 490 nm)

Chart 2. Measurement of brown color intensity of
the extracts and concentrates of red ginseng
reacted with amono acid or sugar
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Con Asp Thr Glu Gly Ala Val Met Ileu Leu Tyr Phe Lys His Arg

Sue Mal Fru Glu

Amino acid added

Sugar added.

Fig. 1. Addition effect of amino acid or sugar on Maillard browning reaction of the water extract and concen-
trate of red ginseng. Each sample was prepared by adding 50 m! of 0.1 M amino acid or 0.1 M sugar to 5g
of red ginseng powder, and then extracted and concentrated.
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Fig. 2. Addition effect of amino acid or sugar on pH of the water extract and concentrate of red ginseng. Each
sample was prepareed by adding 50 mi of water and 50 [ of 0.01 M amino acid or 0.01 M sugar to 5¢ of red
ginseng powder, and then extracted and concentrated.
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