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Abstract

Composition of free amino acids (FAA) in the central part (xylem plus pith)of tap
root in P. ginseng was investigated in relation to stem status at harvest. The sum of
FAA tended to be higher with dead stem than with healthy one but both were not
significantly different. The sum of FAA (3.6-4.9% dried weight) was much less than
total FAA, suggesting that water soluble nonprotein fraction contained large quantity
of ninhydrin positive components except FAA. Pattern of amino acid composi-
tion between both stem status was not different. Ten of all 17 amino acids showed in-
creasing tendency with dead stem and two, glutamic acid and cysteine, decreasing.
Major FAA were arginine (relative content 53%), glycine (8.2), lysine (5.9), serine
(5.7), glutamic acid (4.2) and aspartic acid (3.5). Above facts strongly suggest that the
inside white of red ginseng did not closely related with FAA and that early defoliation
or stem death did not decrease FAA. The content of arginine was heighest in all cases
reported indicating the important role of nitrogen metabolism. Pattern of FAA com-
position except arginine was not different in present samples but greatly different
with other cases reported mainly due to alanine, phenylalanine, glycine and proline.
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1985 = #x#M(109 109) % 2HFEME (FFU8) ZHEANA ETA4HE #o] A1)
Az AR F T2 A& Q3D E hodel JEEEBE oREste MY £ W ER
Z3t 100 mesh® -4 (PL#k) sho] Abgstdch, MY x4 ninhydriny &2 A
Bl aFel A FEFAelst & AVE olvlk At AL 2AISE AIRE st

2, olo|itEA

0.5g Al&el 75% EtOH 40m/& 7}3le 3FUE FAvrl 4dE 2om o) 40
m/E 7Feted 70°C EF el A 3087 #FFE(22) 58T 4H-& Rel 35CA 3Fy¢A
Z3td ok, 70% acetone® Wl HWAE3E ASHE ohA] A AEE F 001N
HCIZ = 5m/2 EF3A. 1mlE 3o 0.01N HCl 3-F 30% methanol 2m!
s} galed mlel Eulg SEP-PAK Cis(Watersit) & 341 & 1miE sjazn o
& 2miE ol FEAE HEAC®. SEP-PAK C'*%& HPLC$E methanol 10m/2 2
[, 0,01 N HCI 10m/& 1v] 0.01 N HCl &% 20% methanol 10 m/2Z 13] & x]s}
Aep, FeAdle A8 10pl, ethanol 28p¢7, ¥ 4 p/, triethanolamine 4 p/, PITC
(phenylisothiocyanate) 4 plE& 4le] A& 3087 ¥z, z2gtAzstd £33
(disodium hydrogen phosphate, Na,HPQO,, 710mg& 1/2 3¥o]3 10% H,PO.®
pH7.42 3tx 5% v/vsl Al acetonitrile® /b -& 200 ¢/ 7}F8td® 10 p /S HPLCe)
F9)3td o},

®F otuxAdS BF obulx i (Sigma At) & AEEL] AT {FAFsLA® Arg 250
mg, His 27.2, Lys 24,0, Tyr 16,0, Asp, Phe # 14,0, Pro, Thr 2 12,0, Glu,
Ala, Val 7+ 10,0, Ser, Gly, Met, Ile, Leu 7 8.0, Cys 8.8 mg/100 m/& =5},
Tyrosine2 0,1 N HClell &8 A7 R o}lv] x4k 309 ethanold] &8 3l w25
A,

HPLC =72 Waters 740 data module #X Waters Amino Acid Analysis
System AF£3t2 PICO—TAG columng 38C%tl, mobile phase= PICO—TAG
eluent A(pH 6.4 sodium acetate buffer 940 m/-+0,5m/ triethanol amine-+
acetonitrile 60 m/) 2} eluent B(60% acetonitrile) 12" automatic gradient control
2 ol it o] gradientd Fch, UV254nmel4 1lcm/min chart speed®
attenuation 64xell* ZA3stgtl, Amino acid Al4H& autointegratorel]l 2istglew Tyr,
Met, Ile, Leu, Phe % 3} peaki= height& zje] #4kslsdc),

E719 I 27 2 olwix Al Fhe FeolAE tH M 23l FHE A
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Gradent Table
Time(min) initial 10.00 10.50 11.50 12.00 12.50 20.00 20.00
Flow(m{/min) 1.00 1.00 1.00 1.00 1.50 1.50 1.50 1.00
%A 100 54 0 0 100 100 100
%»B 0 46 100 100 100 0 0 0
Curve * 5 6 6 6 6 6

Zat o oHE

PITCWel 2l <dAr il free amino acids® HPLC Z#&= Fig 154 2vh, FAHERE
2] fFrelotmlicAl dtafulel fAlel=E RFEEFYS sl HPLCE ¥ A= Fig 29k 2
o}, #F HPLCelMZ wlAlgl ghost peake] 70 slom olE R 3 A|BF9 KEE
peak%FE 7FF & 7L serine %ol gl peak a® 1 & histidine AXEolm 2 A o}u|x
Ab Fegell ZA 2 FA] ob ¥ Aojrh, wd A B rte] wisld] Byslnz {2

GLY 6.014
ARGTHR 6.887
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Fig. 1. High performance liquid chromatogram of free amino acids in the central part (xylem and

pith) of P. ginseng (Field B. SY.).

a: unknown
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Fig. 2. High performance liquid chromatogram of standard amino acids in similar composition of

P. ginseng.

otu] ko] AW = =4 satacieg 2hgslxiz & zleith

Fo Al zb EAPH die] araRgl Zla dAlgh Mee] FAIN- frelobvxat 2AE
Table 13} e}, 17702l olmlinile] R4 Exfshe Ao velytow )45 270
gle]l 174 2% Eafatedoh, Adolvh P14 mi AN Felelwlat 2Ake) A 1707
25 odekyl AL glch, Y prolinedt valineel FAtdll A gl HEWE EAHE 2

4o A proline, cysteineel ok, 43 k9 AHE 54T norleucined st Yrhiel

flo

3

obm| Ak Aol A Aekslelch, INE'O% £[JE%el 4 proline®} methionined * 3=

frejetn] Al Fake 3690l 4, 9% (oTEs) el W elddl EAZ] 2ol 2t QG el SLab
g 7% Fobsbys Aakolvt 2142 itk (Table 1), Ninhydrin wWhiel] 218k Ffefebv]et
grefb (Table 2) 7 wlaispd Al el uhel xle] 7} chim bz e @ 27t zel, o] Felolw]
- Ak o] 2]of] peptidete]l el ¢le] ninhydrin¥t “P"'E}ﬂ ] F-olg}ar AfziE),

RNagio] z7iubglo] ¥]4=2-9- NI 1bde] Wolxiz Ao ¥ Fglev® ¥ 2ol fe

obolazbe] 42| sk frelelel s 05] 2 Fel duel Qo] R e sibelel,
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Table 1ol x 1070e] olrjxmste] F7psli: A &-& ¥l methionine, leucine
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Table 1. Composition of free amino acids in the central part (xylem and pith) of P. ginseng root in relation to
stem status (ug/g.DW)

Field A Field B Change of ProPability
content (P) in

SY SN SY SN (SY—SN) t test
Asp. 1138 1494 1706 1292 A N
Thr. 1362 1660 1160 1132 A N
Ser. 2242 3036 1794 2274 I 0.2-0.1
Glu 2094 1726 1850 1096 D 0.4-0.2
Pro. 976 1008 872 958 I 0.4-0.2
Gly 4340 3226 2856 2866 A N
Ala. 778 1428 736 152 I 0.4-0.2
Val. 174 374 166 262 | 0.4-0.2
Cys. 368 279 318 312 D 0.5-04
Met. 77 118 60 100 I 0.01
Ile. 72 306 134 210 1 0.4-0.2
Leu. 138 312 158 266 1 0.2-0.1
Tyr. 176 650 281 422 1 0.4-0.2
Phe. 136 434 136 320 I 0.2-0.1
Lys. 2500 2124 2294 2502 A N
His. 682 924 982 1062 I 0.4-0.2
Arg. 24532 25896 20896 20376 A N
Sum 41785 48995 36399 36402 I 0.5-04

A alternative I: increase D: decrease N: nonsignificant SY: healthy stem SN: dead stem

Table 2. The contents of total free amino acids and soluble protein in the central part (xylem and pith) of P.
ginseng root (mg/g D.W.)

Field A Field B
SY SN SY SN
*Total free amino acids 49.5 70.9 44.4 51.0
Soluble Protein 36.2 30.9 26.2 20.8

*. ninhydrin method; SY: healthy stem; SN: dead stem.

phenylalanine, serine2 =1 Z7pr} vz Sslc), A3 ¢S Eeols S glutamic
acid®} cysteine % it}

Trichloroacetic acid2 A FA1Z] 584 hil Agerv e B (Table 2) 4€o] s1AbgE 79
A3E) st S Y sl 84 v de] HalEle] FelojvlnAte 2 HARFIcim
Holo} & Ho|r},

Hle2) RO ERE-E-& b o R deixl fiel-& o R Wol f[4A AN A fFelolu|w it
o] Z}4d 2B 2 amino—carbornyl Y2 8 B oo}y K {ufEE kel RAE H A= oY

stedeh, 43k fOS FAFAS blstwd b E7le] felolvlmate] FAS Gasine
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amino-carbonyl Bk-§-o 2 ¥ olovt Zhie e el Fefoluixm Al Ay wwE ] of
vl shgdeny t1ooFzp '{MH} ATEl & Abeld Holal Qlvh mhebd fejopn|wAbe] Zhwink-g-oll
thah vledmrt oFHon FAX] wivh gloh, gadatel Al dfelele]imgbe] 7kl stell 7101231'41
striebe AT 12) f1glo] ofulr abe] Bt wio]ebiris & 4 olvh. falojulwabel AETE 4,
9% ez 3.6%vt hadwlel EY)b arabEl Aol M Ea skl wd-olvt, of#] o] fi= o 4
Glon} opnie bR uhe He ffad whal b A sl o zale] sjuistel ghAlsh Qe glo
Helo},

frelobnlimabe] 2ANPULEE shpadate 2 B 7 Table 33 o), &2 a4F f-%-2F &
Agle] Ads] F& FAhRE Balvl, Argininee) B3 W) u e A elstan wop gaAS
i AR A el e "%L‘}.

Al IS AR 2] sl gPe] 6T kel Aol smAdah AEree] u) Rl A (LA

el zAdatel WVEE R (Table 3) arginine® #&38 7% Avks] e pattern®. i

Table 3. Pattern similarity of free amino acid composition in P. grnseng root.

with arginine without arginine
Relation n r p n r p
*(A)SY-(A)SN 17 0.996 0.001 16 0.932 0.001
(B)SY-(B)SN 17 0.998 0.001 16 0.939 0.001
(A)SY-(B)SY 17 0.998 0.001 16 0.956 0.001
(A)SN-(B)SN 17 0.997 0.001 16 0.913 0.001
(A)SY-WF 17 0.973 0.001 16 0.117 NS
(A)SY-WD 17 0.971 0.001 16 0.303 NS
WF-WD 17 0.988 0.001 16 0.228 NS

refer to Table 1. (A)SY: Field A. Healthy stem, WF: whole fresh root¥, WD: whole dried root!?), r: simple

correlation coefficient, p: probability

viebbvt arginineS: Al 2] 519 patternzboll = Kbl Q1A= 2] ohujiith, ol SkollA] - w}
o} zre] Aol qbxl ZEe] AUg W ol)u} 2] 7 §-olli= phenylalanineo] 53| W-&dl 4
w'22] 7 folli= alaninee]l %3] @ar ¥ AE2] AFo= F Ao AEE AW glvcinee)
vWotA]i= % arginine o] #2] ofuie Aol A &Lyt w7) wfitelvh, ol arginine o] 2] 2] o}
Wake] Wstrb ool ) 7jalEk=a] eb 4 gledt o datell A EAe] ThEAIE A2 o)t
-2 71 A = Az,

2 Z4loll M arginine A olv]xale] 569% ~61% 2 oA 7R aratolut whAlel 4] M Gr¥]
A0 Foatstel, ul A|E o) M2 58, 3% E FEIP] 48,2%2F 4:02) 68,6% Alelel $1A
el B AlHeAE arginine S22 glycine(8,29%), lysine(5.9%), serine(5,7%).
glutamic acid(4, 29%), aspartic acid(3.5%) 9 Wie2 weor o]&e] & argininest &4
85,.5%7} €k, Arginine®l Ml o)yt Folalx] AliwfAle]l AFE Eslo] whslol & F
88 AAlets A zgict, skt gl ohvjel A ) AW w e} gk HAi A

oAl e] FF7F NI 1F) arginine#te] @A sl Eell o)t HobE F Zle]7) ufi-ol),
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WMD) 6% <5 sRe] I J""L‘HIJO] elofn] 4 A8 A Ao ML iiRel HEdste] &

Atstedrt, Felotbvinibe] F3EE AWESCS] A9ol FrFshiz et folAd2 kvl el
oluld 4k F3H(3. 6~4. 9% H20) S ninhydrinidell 213 FFejolulmat gafst 2pel7h 2l oy
o] &A1 JEBEIPT F-8el Abtdake] fu]olw] 4l o] 2]2] ninhydrin ¥FE-¥eo] gl&8& vlE}
Wk, fio) BESETE falolbu) N Ak MUK 4 &8s 2] ol vk, 1770 obel4bg 1070

7V &Rlybel olshe] SRk A eES Bglal FH (glutamic acid, cysteine) iz A7 S B

o}, FL& amino acid¥= argmine(*&tﬂ‘"{ 2 589%). glycine(8.2), lysine(5.9), serine(5.

7), glutamic acid(4, 2), aspartic acid (3. 5)alv}, o]e] Axfi= WK elv) kit
K

Slopulieabs ax]717) ehshii frelobnlate] N3 SHAI s %] obul g e dels] AlAbal

=2 o
ro Ba¥l BE 9ol arginines] kel 7ba woarx zla diabell Fasgh Hate] 9l& A
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