Korvean J. Ginseng Sci.
Vol. 9, No. 1(1985)

HHEEEO| HZAT| A0l BRILEY MO oixls I&

KiE - @A - RA®H"
BB NS ERTRAT - HAS RAFMRR, EBKE RAERSH
(1985 49 269 A4

Effect of Extraction Temperature and Ethanol Concentration on
Nitrogeneous Constituents of Red Ginseng Extract

Hyun-Soon Sung, Woo-Jung Kim* and Cha-Bum Yang**

Korea Ginseng & Tobacco Research Institute, Daejon, Kovea
Department of Food Science, King Sejong University, Seoul*
Department of Food and Nutrition, hanyang University, Seoul**
(Received April 26, 1985)

Abstract

The concentrated red ginseng extract (RG-EXT) was prepared by extracting the
ginserg tails with 0-90% ethanol solution at 70-100°C and analyzed for amino acids
composition and other nitrogeneous fractions. The results showed that nonprotein frac-
tion was more than 90% of the total N-compounds and 17 free amino acids were iden-
tified by High Performance Liquid Chromatography. Maximum and minimum
N-compounds or total free amino acids were recovered in RG-EXT with 50% and 90%
ethanol, respectively. An increase in ethanol concentration resulted a significant change
in free amino acid composition while extraction temperature caused a little gradual
decrease in water soluble nonprotein and total nitrogen fractions.
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Ginseng extract (powder), 1g

added 100ml H,O

Total nitrogen (T-N)

dissolved with 70m! H,O

at 0°C, 830xG for 5min.

Residue

Water insoluble protein

Centrifugation
at 0°C, 830xG for 10min.
Supernatant Residue
centrifugation
3 times
|
Supernatant
|
Deprotenized

nitrogen (WIP-N)

adjusted to 10% TCA

at 2-3°C for 12hs.

Centrifugation

at 0°C, 830xG for 5min.

Supernatant

Residue

Water soluble non protein
nitrogen (WSNP-N)

Water soluble protein
nitrogen (WSP-N)

Fig. 1. Flow chart of fractionation of nitrogeneous constituents in RG-EXT.
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Acid & Natural Basic
Packing material : Hitachi-2613(530mm)-2611(70mm)
(ion exchange resin & height)

Column : 6mm(ID)x 550mm 6mm(ID)x 100mm
Mobile phase (Buffer Soln.) . pH 3.25, pH 4.25 PH 5.28
Flow rate (Buffer Soln.) : 30ml/hr 30ml/hr

(Reagent Soln.) : 15ml/hr 15ml/hr
Column temp. ;. 55°C 55°C
Reaction bath temp. :100°C 100°C
Chart speed : 180mm/hr 180mm/hr
Analyzing time : 190min 140min
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Table 1. Changes in nitrogeneous constituent* of RG-EXT extracted with various ethanol concentration

Condition WIP-N WSP-N WSNP-N T-N

Ethanol concentration(%)

0 0.053 0.109 9.274 9.436
30 0.101 0.206 9.381 9.688
50 0.108 0.333 9.465 9.906
70 0.220 0.349 8.451 9.020
90 0.045 0.097 4.420 4.562

Raw material
. . 18.143 0.329 3.680 22.152
(Red ginseng tail)

*Unit : mg/g in dry weight basis.
WIP-N : Water insoluble protein-N. WSP-N : Water soluble protein-N.
WSNP-N : Water soluble non-protein-N. T-N : Total nitrogen.

Table 2. Changes in nitrogeneous constituent* of RG-EXT extracted with various temperature

Condition WIP-N WSP-N WSNP-N T-N
Temperature (°C)
70 0.045 0.089 9.521 9.655
80 0.053 0.109 9.274 9.436
90 0.062 0.112 9.260 9.434
100 0.073 0.176 9.099 9.348

Raw material
. . 18.143 0.329 3.680 22.152
(Red ginseng tail)

*Unit : mg/g in dry weight basis.

Table 3. Changes in nitrogeneous constituent* of RG-EXT extracted by number of extraction with 70%
ethanol at 80°C

Condition WIP-N WSP-N WSNP-N T-N

70% Ethanol (No. of Ext.)
1 0.061 0.117 3.467 3.705
2 0.051 0.075 2.478 2.604
3 0.043 0.056 0.881 0.980
4 0.031 0.054 0.889 0.974
5 0.029 0.048 0.673 0.750
Total 0.215 0.035 8.448 9.013

Raw material

18.143 0.329 3.680 22.152

(Red ginseng tail)

* Unit : mg/g in dry weight basis.
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Table 6. Changes in free amino acid content* of RG-EXT extracted with 0% ethanol at various temperature

Temp.(°0) 70 80 90 100 RM
Amino acid
Lysine 0.221 0.228 0.227 0.231 2.341
Histidine 0.126 0.124 0.119 0.105 0.160
Arginine 7.638 7.062 6.411 6.067 9.842
Aspartic acid 0.524 0.594 0.627 0.656 0.834
Threonine 0.412 0.322 0.292 0.165 0.449
Serine 0.248 0.245 0.218 0.207 0.393
Glutamic acid 0.140 0.194 0.198 0.208 0.395
Proline T T T T T
Glycine 0.061 0.047 0.041 0.034 0.063
Alanine 0.202 0.173 0.124 0.107 0.319
Cystine 0.090 0.071 0.068 0.058 0.095
Valine 0.085 0.083 0.081 0.080 0.143
Methionine T T T T T
Isoleucine 0.076 0.054 0.039 0.034 0.147
Leucine 0.075 0.074 0.061 0.053 0.119
Tyrosine 0.250 0.217 0.192 0.126 0.334
Phenylalanine 0.247 0.212 0.199 0.122 0.295
Total 10.395 9.664 8.897 8.253 13.929
(%) (74.62) (69.38) (63.87) (59.25) ( 100 )

*Unit : mg/g in dry weight basis. RM : Raw materjal (Red ginseng tail).
T: Trace.
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Table 4. Changes in nitrogeneous constituent* of RG-EXT extracted by number of extraction with 0% ethanol

at 80°C
Condition WIP-N WSP-N WSNP-N T-N
0% Ethanol (No. of Ext.)
1 0.025 0.037 5.140 5.202
2 0.014 0.025 2.689 2.728
3 0.009 0.019 0.782 0.810
4 0.002 0.014 0.418 0.434
5 0.001 0.011 0.247 0.259
Total 0.051 0.106 9.276 9.433

Raw material
. . 18.143 0.329 3.680 22.152
(Red ginseng tail)

*Unit : mg/g in dry weight basis.

Table 5. Changes in free amino acid content* of RG-EXT extracted with various ethanol concentration at

80°C
EtOH(D) 30 50 70 90 RM

Amino acid

Lysine 0.228 0.252 0.336 0.349 0.139 2.341
Histidine 0.124 0.117 0.114 0.075 0.025 0.160
Arginine 7.062 7.530 8.929 7.788 3.401 9.842
Aspartic acid 0.594 0.674 0.756 0.807 0.210 0.834
Threonine 0.322 0.262 0.202 0.236 0.161 0.449
Serine 0.245 0.312 0.261 0.316 0.130 0.393
Glutamic acid 0.194 0.152 0.101 0.226 0.070 0.395
Proline T T T T T T
Glycine 0.047 0.041 0.036 0.050 0.010 0.063
Alanine 0.173 0.226 0.220 0.246 0.126 0.319
Cystine 0.071 0.063 0.058 0.050 0.014 0.095
Valine 0.083 0.092 0.100 0.076 0.066 0.143
Methionine T T T T T T
Isoleucine 0.054 0.058 0.062 0.063 0.044 0.147
Leucine 0.074 0.072 0.067 0.098 0.057 0.119
Tyrosine 0.217 0.133 0.094 0.111 0.084 0.334
Phenylalanine 0.212 0.201 0.218 0.142 0.051 0.295
Total 9.664 10.185 11.554 10.633 4.588 13.929
(%) (69.38) (73.12) (82.94) (76.33) (32.93) ( 100 )

* Unit : mg/g in dry weight basis. RM : Raw material (Red ginseng tail).
T: Trace
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