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A Study on the Analysis of Amino Acids in Korean Ginseng

Seong Hong Rhee and Moon Shik Zong
School of Public Health, Seoul National University

Abstract

The contents of amino acids were examined in the 3, 4, 5, and 6 year-old roots of fresh
ginseng and the 1979, 1980, 1981, and 1982 years’ products of white and red ginsengs.
Samples extracted with 75% ethanol for free amino acids and hydrolyzed with 6N-HCL for
total amino acids were analyzed by Amino Acid Analyzer (Hitachi model KLA-S).

The results were summarized as follows:

1. Amino acids from extracted samples were 18 kinds of Tryptophan, Lysine, Histidine,
Arginine, Aspartic acid, Threonine, Serine, Glutamic acid, Proline, Glycine, Alanine,
Cystine, Valine, Methionine, Isoleucine, Leucine, Tyrosine, and Phenylalanine.

2. Amino acids detected in hydrolyzed samples were 17 kinds execpt Tryptophan of ex-
tracted ones.

3. Arginine was the highest quantity of amino acids in ginseng.

4. The content of Tryptophan was 0.5690 mg/g in the 6 year-old fresh ginseng and trace
quantities in other samples.

5. The contents of amino acids were increased in fresh ginseng according to cultivation year.

6. The contents of amino acids in white ginseng were slightly decreased but those in red
ginseng were not changed during the storage time.

7. The content ratio of free amino acids to total amino acids were 1:3.
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Table 1. Preparation of Buffer Solutions

Buffer solution IPH-1 IPH-2 IPH -4 IPH~RG IPH -DL
Purpose | AN AN B Column Sample
of use analysis analysis ' analysis regeneration | dilution

Procedure }

Na* concentration 0.20 0.20 ; 0.35 0.2 0.9

(N)

1. Distilled 41 Y 41 21 400 m!

water ;

2. Sodi

odm 197 g 197 g 343 ¢ 197 g
citrate

3. Conc.

hydrochloric 132 m/ 84m/ 50m/ 16.5m/
acid

4. C 11 '

apryie 1 m/ 1 m/ 1 m/ 0.1m/
acid

5. Thiodiglycol 50 m/ 50m/ ' 20 m/

6. hyl

Ethy 800 m/
alcohol
7. B
enzyl 50m/
alcohol |

8. Sodium. : l 10 g

hydroxide

8. Total 10/ 10 / 10 / 51 11

volume ‘ ‘

10. BRIJ — 3b* 40 m/ 40m/{ 40m/ 20m/ 4m/

11. pH value 3.25 4,25 5.28 \ 2.2

|

12 12 ] - {

pH adjustme Yes |
nt 1

* 50g of BRIJ-35 should be dissolved in 200ml of distilled water.
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\: Extraction J
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[ 1

) Residue \ Filt. soln.
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i Extraction

L |
- ] |

L I1lt.  soln. Residue J “
"V Wash with 75% BEtOH 20 my/ ‘t
! T T T T
Filtration
L_#__jm_,.__ﬁ._,,__

Evaporation

T

1

— -
Dilution

‘ pHl 2.2 cvitrate buffer

AA 1njection
l__ R

Fig. 1. Kxtraction procedure tor free amino acid
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Table 2 Standard amino acid mixture
(umol /ml)
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WHA 7 L i 1%, EiKS Rotary Eva- Tryptophan 25 | Alanine 95
porator 2 E# A A, HClIS Bpizdla ¥ Lysine » | Cystine ”
Sml& fwste] #MLlH4 2% pH 2.2 citrate  Histidine » | Valine g
buffer 10m/2 8|4 sto] 547 atktz st Arginine # | Methionine ”
[EARS 125W2 o 5l shal ok aepartie aeid v | lsoleueine ’
(4) REAEOLT i PAURS) MW Serine + | Tyrosine .
iAol ke Ajinomotofte] ami- Glutamic acid  ~ |Phenylalanine ”
no acid calibration mixture & #iA3tgdx Proline 5.0 | Ammonia "
Sy 125 Wl=m sl A ete]  REREE 0.2 Glycine 2.5
pmol/mi B 3ol (EASIGI L % Edkoln]
Sample

Add 6N HCI 10m/

Hydrolysis

110°C, 24hrs.

Filtration

A

Evaporation

Remove HCI
Add H,O 5m/

Dilution

pH 2.2 citrate buffer

AA injection

Residue

Fig. 2. Hydrolysis procedure for total amino acid



R Y4 EE

1. — RSy MK

—fksr el S Table 33 %rTh
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Table 3. General compositions of ginseng
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5o kEn pe] 1.56 %9 352%%E A
o] —stglrh
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romatogram-< Fig. 3, 4, 5, 6, 7, 8, 9¢t 3,
o FEHLS PffmEHo 2 &HE 3 2 o] Table 4,
5 6, 7, 8 92} zcl

Jegkolu) o Fro gloi A KZE-2  Proline 3%
Cystine ] %4E4Rel A4 Methionine-2 3, 4 4
Rl A trace & WExre™ | Tryptophan-& 3,
4, SAEMONA trace = VEREEL™ 6 AR A
= sEEol mfstdth [H#-e Tryptophan
Cystine ], #[2ll A+ Tryptophan®| trace
2 ebde, Cystine-& 79, 814EE &4 Sholl A
trace & UHERETL

WA otelxig 8HES W E3He] 18K C]

(%)
Sample Item Moisture Ash Crude. Crude
Year protein fat
79 913 3.48 12.97 0.88
White 80 10.01 3.06 13.10 0.87
ginseng 81 9.62 3.05 12.71 1.31
82 9.70 3.64 13.20 1.34
79 7.55 4.06 13.35 1.08
Red 80 7.02 4.14 13.46 1.02
ginseng 81 7.27 4.11 13.21 0.98
82 6.71 4.09 13.72 1.23
3 73.64 1.33 3.95 -
Fresh 4 73.14 1.21 3.82 -
ginseng 5 71.91 1.51 451 -
6 | 69.40 1.67 4.52 -
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Fig. 3. Chromatogram of standard amino acids
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Table 4. Free amino acids in fresh ginseng
(mg/g)
Cultivation Year
Amino acid Total Mean
3 4 |5 6
Tryptophan trace trace trace 0.5690 0.5690 0.1423
Lysine 0.0725 0.0959 0.1133 0.3837 0.6654 0.1664
Histidine 0.0488 0.0628 0.1830 0.5142 0.8088 4‘ 0.2022
Arginine 1.9980 1.9550 2.8374 5.8595 12.6499 ‘ 3.1625
Aspartic acid 0.0711 0.0391 0.3397 0.2770 0.7269 | 0.1817
Threonine 0.1496 0.1282 0.6795 0.7116 1.6689 | 04172
Serine 0.0450 0.0276 0.4177 0.2641 0.7544 | 0.1886
Glutamic acid 0.1420 0.1238 0.3027 0.3730 0.9415 0.2354
Proline trace trace trace trace - -
Glycine 0.0093 0.0084 0.0164 0.0209 0.0550 0.0138
Alanine 0.1683 0.1499 0.3718 0.2237 0.9137 0.2284
Cystine trace trace trace trace - -
Valine 0.0197 0.0236 0.1232 0.2364 0.4029 0.1007
Methionine trace trace 0.0258 0.0729 0.0987 0.0247
Isoleucine 0.0079 0.0125 0.0884 0.2258 0.3346 0.0837
Leucine 0.0167 0.0260 0.0901 0.3276 0.4604 0.1151
Tyrosine 0.0186 0.0366 0.2604 | 0.3248 0.6404 0.1601
Phenylalanine 0.0332 0.0543 0.1619 0.3599 0.6093 i 0.1523
NH3 0.0294 0.0363 0.0549 0.1111 0.2317 | 0.0579
Total 2.8304 2.7805 6.0662 10.2862 21.9633 5.4908
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Table 5 Total amino acids in fresh ginseng

(mg/g)
Cultivation Year
Amino acid Total Mean
3 4 5 6
Tryptophan - - - - - -
Lysine 0.5384 0.6819 0.6924 1.5522 3.4649 0.8662
Histidine 0.2391 0.2906 0.4657 0.8063 1.8017 0.4504
Arginine 2.5040 2.6758 6.9279 11.8773 23.9850 5.9963
Aspartic acid 0.6365 1.1283 1.7277 2.4530 5.9455 1.4864
Threonine 0.2602 0.4422 0.3898 0.8005 1.8927 0.4732
Serine 0.2919 0.4505 0.3789 0.6876 1.8089 0.4522
Glutamic acid 0.8353 1.9002 2.1351 3.6842 8.5548 2.1387
Proline 0.2049 0.4099 0.3074 0.5124 1.4346 0.3587
Glycine 0.2992 0.4632 0.3256 0.5485 1.6365 0.4091
Alanine 0.2967 0.4993 0.4041 0.7488 1.9489 0.4872
Cystine trace trace trace trace - -
Valine 0.2952 0.4835 0.3896 0.8209 1.9892 0.4973
Methionine 0.0248 0.0596 0.0447 0.1009 0.2300 0.0575
Isoleucine 0.2362 0.3947 0.3412 0.7135 1.6856 04214
Leucine 0.4329 0.7249 0.5512 1.4353 3.1439 0.7860
Tyrosine 0.0761 0.3226 0.3426 0.6543 1.3966 0.3492
Phenylalanine 0.3319 0.5431 0.4828 1.1164 2.4742 0.6186
NH; 0.1655 0.2908% 0.5078 0.5165 1.4806 0.3702
Total 7.6688 11.8162 16.4145 29.0286 64.9281 16.2320
Table 6. Free amino acids in white ginseng
{mg/g)
Year
Amino acid Total Mean
79 80 81 82

Tryptophan trace trace trace trace - -
Lysine 3.1925 1.3276 2.9756 0.9374 8.4331 2.1083
Histidine 0.1674 0.1992 0.1771 0.3975 0.9412 0.2353
Arginine 11.8940 14.1454 20.0600 12.5573 58. 6567 14.6642
Aspartic acid 0.3727 0.2867 0.8056 0.8656 2.3310 0.5828
Threonine 1.1985 0.9004 0.7182 1.1340 3.9511 0.9878
Serine 0.3636 0.4382 0.2046 0.7628 1.7692 0.4423
Glutamic acid 0.3213 0.3734 0.8506 0.7416 2.2869 0.5717
Proline 0.7532 0.8711 0.5465 5.9177 8.0885 2.0221
Glycine 0.0902 0.1122 0.1290 0.2245 0.5559 0.1390
Alanine 1.0144 0.8446 0.4596 1.8603 4.1789 1.0447
Cystine trace trace trace trace - -
Valine 0.1643 0.2982 0.2568 0.5730 1.2914 0.3229
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Methionine 4 0.0315 ’ 0.0199 ‘ 0.0580 ’ 0.0378 0.1472 ‘ 0.0368
Isoleucine 0.0944 0.2268 | 0.1807 : 0.3306 0.8326 0.2081
Leucine I 0.1385 | 0.3564 0.3377 / 0.5746 1.4072 | 0.3518
Tyrosine 0.1734 ‘ 0.3093 0.3410 } 0.6344 1.4581 ] 0.3645
Phenylalanine 01086 | 0.54%4 , 0.7604 0.7845 2.2029 ‘ 0.5507
NH, | 0.2006 h 0.4625 ) 7674 ‘ 0.7404 2.1709 ) 0.5427
Total ' 20.2782 l 21.72134{ 29.6288 \! 29.0444 | 100.6727 { 25.1682
Table 7. Total amino acids in white ginseng
(mg/g)
. . Year ]
Amino acid ‘ ; Total | Mean
79 | 80 81 0 82 ‘l
Tryptophan - - - ‘ - - ‘ -
Lysine 3.4887 4.0457 3.5913 50131 16.1388 4.0347
Histidine 1.6672 2.2845 1.6153 } 1.8276 | 77.3946 i 1.8487
Arginine 18.3414 14.3607 23.9795 ‘ 25.2247 | 839063 | 20.9766
Aspartic acid P 55287 8.0272 6.4955 ‘[ 7.1270 27.1784 | 6.7946
Threonine 1.9257 2.4762 2.2783 | 24689 91491 | 2.2873
Serine 14445 . 21372 1.6971 t 1.8424 7.1212 : 1.7803
Glutamic acid . 5.9550 i 10.5672 ( 8.6636 f 7.5528 32.7386 ‘ 8.1847
Proline | 17650 | 45307 | 1.8232 2.0818 10.2007 ] 2.5502
Glycine ‘ 1.4945 26646 | 1.6805 1.8368 7.6764 1.9191
Alanine : 2.4801 | 34879 : 2.3251 2.8367 f 11.1298 [ 2.7825
Cystine  trace trace - trace r‘ trace - | -
Valine 2.0275 2.8603 2.0476 | 23287 9.2641 . 23160
Methionine 0.1130 0.6594 0.2276 | 0.2355 1.2355 | 0.3089
Isoleucine | 15652 | 24215 1.7364 1.9467 | 7.6698 : 19175
Leucine i 3.4996 | 4.2381 3.5363 i 4.0183 15.2923 ) 3.8231
Tyrosine . 0.9682 ) 1.2338 0.9314 | 10967 4.2301 | 1.0575
Phenylalanine ‘ 2.7097 1 3.0332 ¢« 2.5661 b 2.7087 11.0177 2.7544
NH; L1167 19890 15672 | L7777 | 64506 16127
Total t 56.0907 L71.0172 66.7620 1 73'924.1,,@7'7940 [ 66.9485
Table 8. Free amino acids in red ginseng (mg/g)
. . \ Year __] }
Amino acid - I | T 7 Total Mean
79 ! 80 N 81 | 82 | 1
Tryptophan J trace J trace . trace ‘T trace § - ‘ -
Lysine | 0.6403 06867 = 05995 ‘ 1.1365 \ 3.0630  0.7658
Histidine ‘ 0.2657 ’ 0.1577 0.1992 0.3616 0.9842 ‘\ 0.2461
Arginine I 95152 | 88570 10.7672 { 10.2798  39.4192 ‘ 9.8548
Aspartic acid L 1.0777 ! 0.7685 ‘ 0.9504 1 1.2475 i 4.0441  1.0110



Threonine 0.2231 0.2818 0.2818 0.4419 1.2286 0.3072
Serine 0.4827 0.5626 0.5832 0.8301 2.4586 0.6147
Glutamic acid 0.3738 0.1912 0.2001 0.2904 1.0555 0.2639
Proline 0.1230 0.0683 0.1076 0.1879 0.4868 0.1217
Glycine 0.1548 0.1390 0.1419 0.1277 0.5634 0.1409
Alanine 0.7634 0.8978 0.9708 1.3357 3.9677 0.9919
Cystine trace 0.4328 trace 0.3393 0.7721 0.1930
Valine 0.1699 0.2252 0.1699 0.2951 0.8601 0.2150
Methionine 0.0166 0.0224 0.0166 0.0157 0.0713 0.0178
Isoleucine 0.1397 0.1818 0.1505 0.2270 0.6972 0.1743
Leucine 0.1228 0.1660 0.1724 0.2371 0.6983 0.1746
Tyrosine 0.3011 0.2157 0.2443 0.4426 1.2037 0.3009
Phenylalanine 0.2625 0.3621 0.3017 0.5552 1.4815 0.3704
NH, 0.3409 0.4724 0.4897 0.7099 2.0129 0.5032
Total 14.9714 14.6890 16.3468 19.0610 65.0682 16.2671

Table 9. Total amino acids in red ginseng

(mg/g)
] : Year Total M

Amino acid 79 80 81 82 ot ean
Tryptophan - - - - - -
Lysine 2.6792 2.7753 2.7733 2.4862 10.7140 2.6785
Histidine 2.0595 2.0837 2.0716 1.8276 8.0424 2.0106
Arginine 17.5364 18.1398 18.5357 18.0379 72.2498 18.0625
Aspartic acid 7.8667 7.0394 6.7272 7.7347 29.3680 7.3420
Threonine 2.0802 2.0084 1.8838 1.9341 7.9065 1.9766
Serine 1.6108 1.6582 1.4789 1.6003 6.3482 1.6871
Glutamic acid 6.5858 | 7.2869 6.7753 7.9493 28.5973 7.1493
Proline 1.8070 1.6292 1.4934 1.5516 6.4749 1.6187
Glycine 1.6312 1.7239 1.5663 1.6083 6.5297 1.6324
Alanine 2.5328 2.5559 2.3546 2.4450 0.8883 2.4721
Cystine trace trace trace trace - -
Valine L 2.0702 2.1343 1.9635 1.9120 8.0800 2.0200
Methionine 0.1601 0.1068 0.1005 0.1036 0.4710 0.1178
Isoleucine 1.7833 1.8148 1.6580 1.5989 6.8550 1.7138
Leucine 3.4670 3.5052 3.2431 3.0878 13.3031 3.3258
Tyrosine . 0.8748 0.9596 0.8104 0.9314 35763 0.8941
Phenylalanine 1 2.2960 2.4236 2.0221 2.0221 8.7638 2.1910
NH, | 1.1899 1.5118 1.3925 1.3930 5.4872 1.3718
Total 58.2310 59.3568 56.8502 58.2238 |232.6618 58.1655
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Table 10. Comparison of Hydrolysis vs. Extraction

Sample Year | Hyd.(mg/g) | Ext.(mg/g) Ratio
79 56.0907 20.2782 281
- 80 710171 21.7213 f 33:1
White 81 66.7620 29.6288 23: 1
gnsene 82 73.9241 29.0444 25: 1
Mean 27:1
79 58.2310 14.9714 39: 1
Hed 80 59.3568 14.6890 40: 1
! 81 56.8502 | 16.3468 . 35:1
sinseng 82 582238 | 19,0610 31:1
Mean_ 1 361
3 7.6688 | 2.8304 L2700
Fresh 4 11.8162 w 2.7805 421
. 5 16.4145 6.0662 2711
siseng 6 29.0286 10.2862 28 1
Mean | J 31:1
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