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Abstract

A. capillaris Thunberg is often used as a medicinal herb. This analysis on A. capillaris Thunberg, showing
its natural ingredients and nutritive elements, is to provide a better understanding of its content and help find
more various ways of use. The ingredients of A. capillaris Thunberg are as follows : 14.12% of crude protein,
4.80% of crude lipid, 2.30% of crude ash, 8.10% of crude fiber, and the rest of the ingredients are vitamins and
minerals. Minerals are 3295.02 mg% of K, 2787.01 mg% of P, 1436.01 mg% of Ca, 172.32 mg% of Mg, 21.23
mg% of Fe, 18.02 mg% of Mn, 8.11 mg% of Na, 1.24 mg% of Cu, and 0.002 mg% of Sn, and vitamins are 18602.00
g% of B-carotene and 5.82 mg% of ascorbic acid. Fatty acids in A. capillaris Thunberg are of 23.86% of oleic
acids (C18:1), 46.67% of saturated fatty acids, 33.40% of monounsaturated fatty acids, and 19.83% of polyunsaturated
fatty acids. Oleic acid(C18:1) is the most abundant fatty acid in A. capillaris Thunberg. P/S is 0.42. A. capillaris
Thunberg contains about 20 kinds of amino acid. The total amount of amino acids is 1345.29 mg%, which can
be divided into 79.95% of amino acids and 13.11% of essential amino acids. This 79.95% of amino acids consist
of proline, tyrosine, asparagines, glutamic acid, and valine with amount of 438.58 mg%, 310.20 mg%, 120.30 mg%,
118.66 mg%, and 88.02 mg% respectively. The essential amino acid is 176.83 mg% . It is shown that A. capillaris
Thunberg contains various nutrients such as minerals, vitamins, fatty acids, and amino acids, so A. capillaris

Thunberg can be regarded as a highly nutritious food.
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, a3h-8S F7HA )= 5] B4l alvh(34,67). %2 A
UV‘ kR B o]-g3te] b E A 5o} £t &3
, %52 enE] 209l Sniek Fof sfkE o
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2 7 adrt A= 283t HBLEO D o] &
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rum var. vestita), B1%(A. scoparia W. et K.), Au)Z:(A.
angustssia) S22 EFHA| T A B35 AP o2 E F
B4 54, Fdlo]d e} ol FF WF o2 {7, o)
ol & oA o] chekatrl. vlztelA] Bele qlAle] & o)
(8) = Q1A (B, <12 (B0, b5 (FF ), 295 (e
&), F33.(&1EHE), PIATCERE), A =(EHER), -4}
N F ), EXFA(BF#R) S0l slck. AL 53] 34, b
o, A3} 7715 3l fso] Hold Aoz e A gl
o] duk&F= PH 3k Qi) A A7HAE T o2 71 wol
AHEE= AL TR 719 EA ok FF-H) o] 7] o &
ojc}.

Ao AL8-3F AL (Artemisia capillaris Thunberg)(8)
< Ao g Ao g7t Rewelyt 1] wie oA A}
A} Foli 30~100 cmE 8~99 ol T B & ¥ -3,
9~10¥e] AA ot} ALoll= AT E=E Ho vt o
5 X7V E o] Fa BH-Foll BEAGKE)) W3l 5§
MY Hx 7R 7} ge] Zebxich

AbH %] ofe A 88 FA F-0] capilline] x, 74l &) d&}
Z2Z L & 67-dimethyl aescaletine] H&l=lgich A=
(2E)9] AFAE 5 1%+ capillin, capillein, capillone, ca~
pillarin g-¢] vk AbE %] w17} wi= o)A 252 g
(FR#), 5 (585, TH0RIR), ol (FIRR), #2(EE), MA
(i), ehabA (ITHEE), A (W), A (RER), Al <H(BEiR),
A (FEg0), T2 < (B 40), HHEHT), WeHBHIR), AAGH
#), AEHH), FRAFEER), AAASFEGHEET), o=t
SFEER) Sl 48 A stk AFE & 3t d7=2+ o}
v Ab £49(10), F4skA A g A9H(11,12), kR E &
F(11,13,14), F4kst 23 4 FA A £3(15) Fol sk

T2 OGO o) Ko gl APELE Aol 9] &
ZHo] YR HA AL = 7] Wil AP o] £ EE
Wil A2 AANEEAAE Fole T2 wolr|x et o)
off AL %] thofgl o] LA H ol 4] Ut E F-7) A, vl e
2 Ak, obv] At 55 HA]sle] A shala vhokyt of kA

% ¥4 AeE ANsLA .

g

RS

Mz
AVE (A capillaris)2- 19994 69 20 AT 9477
FAE Aokrbe 2ol A A s AE 13 AF st o)
W5z 5 At 2assld] APANEE ALE
StEth UM E Y P E AL 3wE o g shgdch

Zahal A2 Kjeldhal®] (16), A 4-& Soxhlet 224, =
o

322 AA s & o] 83tk 24 F= ACACH (17~
2 #Astgdct

27me) £4

K, Ca, Mg, Fe, Mn, Na, Cu, Sn ¥4 & 4] £al% (160

Yo & slelmazgolBg 150°CH| A 2087 £3E F 5
F4 10 mL< ¥ Whatman No. 22 & #}3le] £4 £
0.2 A}8-3t9d ) ICP-AES(Inductively Coupled Plasma-
Atomic Emission Spectroanalyzer, IntegraXM2, GBC, Aus-
tralia) & AH-8-3led A8l o, PEA S S| HAEF H]
AW (16)& ©]43ted, 650 nm(UV/VIS spectrophotometer
HPR452, Germany) =3 8¢t}

HIEFRIS| &4

B~Carotene2- HPLC(High performance liquid chroma—
tography) A% (16)e]l £3le] A2 1 g€ 250 mL 5= &£
2= Y& & 10% pyrogallol/ethanol < 1 mlL, 15%
KOH/methanol 49 30~40 mLE 7}3}2 37 d2471& %
#35le] water bath’ o4 3087 B34 7] F A f{old 2
2 23] Wh¥ 322 =9 33sle] HPLC #4115 T A8 4
of o2 stgich HPLC ¥4 Yu 5-(18)2 W ol whe} auto-
sampler”} A#+%! Spectra system(spectra SYSTEM P2000,
FL2000, spectra-physics, USA)E o]-4-38lo] £33}, 8]
€}ul C& Hydrazine M)A ® (16)el uke}, 530 nm(UV/VIS
Spectrophotometer HP8452, Germany) 23 st gak-g +
st

X|ehitol 24

ApA 2=0] APk EAL Quind Hobbs(19)2] #H o] &
A} A7 03 g& AP T gl FF4-7)(chloroform : me-
thanol = 2:1) 5 mL @ 3. &H¥k3F 3 2447 k|3 3 =&
sty 222 E5S A5k 058% NaCl 5 mLE 3
Aol T 9441 %2)(2500 rpm, 10 min)3te F5H-E AA
3, golgle A E ALTtAR ARAZY A2 AR
ol toluene 0.5 mL, 0.5 N-NaOH(in 99.9% methanol) 2 mLZ-
@3 80°C Lol 584 WAl - uhdgsisde). of
uh-g-of & A Hel $A 75 8mL, AfreldH 2 10 mLE
ol 250 £ uo}S, A FEAE HFdd2Foz &
2lala T4 EE 9 AnAd EHAA & AAE
% Gas chromatography(GC : Hewlett Packard 6390", USA)
2 2Asd ok Ak F5H20)2 EFE4 9 retention time
3} QX 8H= peak S FA3}od o] WH o] Wi R-gE F A3

oto|x&tel 24

opw] :mAk H-41-2 Pico-tag ¥ (2122 fr=A 3431 HPLC
2 2489} A8 11.76 mg 33 50 mL ampuledl] ¥
6 N HCl 15mLE 713} th-& NoZ X @3] A3t 253}
olth. 0] 5 110°C EollA] 24417t 7kl A1 7] # st
o 50 mL W AZet Ao &) ol 28 A4 F0.2
pm membrane FE 2 oiFsle] frEAstAF el 34H o}
u) Ak Al & 400 uLFoN A 20 pL& 33} tubedl] Hol work



AV 2 (Artemisia capillaris Thunberg)®] <42 24 363

stationoll 4] 50~60 mm torre| ZFE¢FE AN AZRAZ F- of
Eh2- 700 uL, 5= 100 pL, triethylamine 100 UL, phenyli-
sothiocyanate 100 pL4 43-& 8-4-& 71 2 A7] 7+ A & tube
o 30 uLA H7}3k b2 531y 2 E3ste] workstationel] A
A A Z 3 oHE0~60 mm torr® FAFEA). 7] 8-
ol (0.14 M sodium acetate trihydrateel] 0.05% trietylamine
F A7IE F Q4ke 2 pH 642 £4) 200 uLE 7H8l 18
ot £3712 £38} 2 HPLC(Jasco, Japan)©ll 20 uL4 5
Jslg.en, 42742 Pico-tag(3.9%x300 mm)ZH, 2

2 o

Lot &

Al 2] olubA] 3.2 Table 13} 7o}, Z2<hwal 14.12%,
Z A4} 4.80%, 23] & 2.30%, 24 -2 8.10%°] %1 vt Rho
9} Seo(22,23)8] AFollM e B¥-H, AU %), F5(FH
5),¢3HAesE, AdE)E T3t AdHR FR L %
& oA B Aol LR 2L AQuglE o) A
ko] B 1853~21.4%, T4 175~22.4%, ¢+ 158~193
%2 BR FAF 5o g Fape] okl E A A
A3 Ab- 20 bl o 14,12% 24, Rho9t Seo(22)7}
AR FRA S 2ol wlsiM DA FFaFe] Ik

B A Az AP & 228 ko] 480%2] 7
4 B9 E4, Rho £(24)& E%(A. selengensis)® dut %
(A sp.)9] A} ko] 217} 351, 3.43%, Chung™} Lee(25)
o] Mol 35%2 1 Rastgoh Haw $(26)9] A%+
A5%Q 3L, Sim T Q)& AzxE ¥ d&5 7L &AM 7
7} 456, 5.21%, A& 47 113, 1.32% 0.2 B39l 2
™, 3 Lee} Park(27)2 #%3} ARxPE&oll A 242t 4.30,

Table 1. Contents of general components, minerals and vita-
mins in A. capillaris Thunberg

Components Contents
Crude protein 14.12%
Crude lipid 4.80%
General Components Crude ash 2.30%
Crude fiber 8.10%
K 3295.02 mg%
P 2787.01 mg%
Ca 1436.01 mg%
Mg 172.32 mg%
Minerals Fe 21.23 mg%
Mn 18.02 mg%
Na 811 mg%
Cu 1.24 mg%
Sn 0.002 mg%
. . B-Carotene 18602.00 pg%
Vitamins Ascorbic acid 5:82 mg%

620% 2 At Feko] Z Aol EL Wl FEAFAH2W)
AZAR T E 430%2.2 Huse] slth

AP 20) Bo)A ek K 3295.02 mg%, P 2787.01 mgs,
Ca 1436.01 mg%, Mg 172.32 mg2%, Fe 21.23 mg%, Mn 18.02
mg%, Na 8.11 mg%, Cu 1.24 mg%, Sn 0.002 mg¥o 2, 2
A& o A& K, P, Ca, Mg, Fed] 22 g&#Fo] 3ttt Rho
Z(24)9) AFelA E23} gt £9) K ko] 77} 52067,
4166.7 mg%4l i, Sim $(3)2 F&e] £FA 7o w2 &
223 7} 22:0) K 7hz 3738, 3627 mg%, Cas 22t
62.72, 57.61 mg%e] I, Aubd o 2 B F%L K, Cal W3k
o} 7}e 222 Fe, Zn Eo] Wokrta stgich %2 ¥4
gepo xgo} TZ Al Eo] et X9 pHe #7159
u| ekl & ghekel whel xo|r} Avha eH(29).

H|EFRI Btk

2 A4 AFA 22| f-carotenes 18602.0 ng/100 g2
2 Bt Lee?t Kim(30)2 54 A2k F Ad, &,
=gl Ab2 Al FR], 5 Y %5t A AF5-] p-carotene
o 3% AxbojA 27 12570, 11335, 11238, 9869, 6689,
5664 = 3601, 3209 nge] £2.2 R wEt L, A FAEE
(2)= 222] B-carotene®] 2246 pg o2 B = el glch £
B9 B AFAFRE v AAEEE 54 ALF{
) uh22 W v} B-carotene ko] Bt B A oA A}
Aoz 2718 I 143519 =9, Bureaus} Bushway
x| A gelE vpgE o] o glurh HAo] A
| & 9 »r} B-carotene o] B it
Lol 4] AFE 2] ascorbic acid®] &S 5.82 mg/
19th. Sim 5(3)2] B4l A A B9} 187 58 3]
20l 4] ZHz} 26,12, 14.37, 9.40 mg%o) AL, 7H& F&oll A
7+ 9521, 1362, 921 mg% A 7He A&t B 3
13 g} 2] A 7] Ze] A o)l w}a} ascorbic acid7t A4
7 33ty B QoA AFR 29| ascorbic acid7t
2+e wal AL A AN At £71E I
st W R Asdrt

NI =

A2 89 x9S Table 29} Fig. 13} 2} Cl12:
0414 C24: 1744 & 1159 Awhate] el =sieh. A4t
242 oleic acid 23.86%, palmitic acid 17.08%, nervonic
acid 9.54%, lignoceric acid 9.16%, ~12| 3 docosahexaenoic
acid 8.50%, behenic acid 8.45%, eicosadienoic acid 8.30%,
arachidic acid 5.309, stearic acid 3.52%, lauric acid 3.16%,
linoleic acid 3.03% <=ol%{th.

%3} 9 iH(saturated fatty acid: SFA)°l 46.67%, L&
SE3}AHAHmonounsaturated fatty acid: MUFA)e] 33.40%,
t}7}2 = 3% WhAk(polyunsaturated  fatty acid: PUFA)]
19.83%, AFA2:¢] SFAC] ol g PUFAR| #(P/S)& 0.42°1%
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Table 2. Fatty acids composition in A. capillaris Thunberg
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Table 3. Profiles of amino acids in A. capillaris Thunberg

Fatty acids Contents (%)

Lauric acid (12:0) 3.16
Palmitic acid 16:0) 17.08
Stearic acid (18:0) 352
Oleic acid (18:1) 23.86
Linoleic acid (18:2, n-6) 3.03
Arachidic acid (20:0) 5.30
Eicosadienoic acid (20:2) 8.30
Behenic acid (22:0) 8.45
Docosahexaenoic acid (226, n-3) 8.50
Lignoceric acid (24:0) 9.16
Nervonic acid (24:1) 9.54
Saturated fatty acid (SFA) 46.67
Monounsaturated fatty acid (MUFA) 33.40
Polyunsaturated fatty acid (PUFA) 19.83

p/s? 0.42

l)Polyunsaturated fatty acid/Saturated fatty acid.

Peak (%)

K3 # "
Time (min)

-
-
a

s
a

Fig. 1. GC spectral data of fatty acids composition in A.
capillaris Thunberg.

o} Sim S(3)°] #4 & ¥ F% 3 714 329 linoleic acid
ek Zh7} 65.14%, 55.14%, palmitic acid: ZH2F 13.26%,
16.63% A =l & Ay AH4-3 AP 2:9] linoleic acid 3.03
%241 W9k, palmitic acidE 17.08% 2 -§-A}3+ 50t}
Sim $(3)2 =& ¥ F%3 7H& 3252 A5 A grepo)
7+7} 76.74%, 69.58% A 31w AA o wla} A|ubaleko] &
ehxicka B wlgdth Kim# Choi(32)2 Z3t=4F A4(A.
asiatica Nakai)& A2HH o] whe} Aukab-e- A3 A3
Cl2:00l4 C24:17HA & 1159 Aukibs} 4% 2] v)shql
peakE & T gl o, Bx3xbibe] W EAZE AEAF,
£, &F 7ol ale} 7hzt 39.38%, 36.36%, 34.88% 2 31.67%
2 Byste], WEzdzel dF Az uby oA 2zt kit
o] bl 3}

ofo|i=gt Bt
AR Eo] Fofu|:abe] 24 2 8-S Table 3, Fig. 29}

Amino acids Contents (mg%) (%)
Proline
Tyrosine .438'58 3260
Asparagine 31020 23.05
- . 120.30 894
ggﬁ‘;mc acid 11866 8.8
. 88.02 6.54
Arginine 3769 280
Glutamine 33.92 259
Alanine 27788 907
Aspartic acid 2593 187
Methionine 24.04 1.78
Cystine 21.00 156
Cystein 19.89 147
Tryptophan 1751 1.30
Phenylalanine 16.15 1.20
Histidine 11.96 0.88
Isoleucine 11.42 0.84
. 9.61 0.71
Leucine . 954 e 070
Threonine 3.15 0.93
Glycine 0.54 ; 0.04
Lyvsine 999
Total amino acid 1345.29 -
Total EA.A" 176.83 ~13.11

DTotal essential amino acids (Thr+ Val+Met+Ile+Leu+Phe
+Lys+Tm).

g
1400

i Time (min)

Fig. 2. HPLC spectral data of amino acids in A. capillaris
Thunberg.

2}, 209959 opvliAte] A EH oW, o]FdE 859
YpolulnAte] 5 EiE ] gl APE &S] F obvleAt
ek 1345.29 mg%eo] L, o}v] 4t = proline 438.58 mg%
2 74 gol FEe Q1A Folv x4t 32.60%F AHA|
3ted o}, k& © 2+ tyrosine, asparagine, glutamic acid ¥
valineo] 27+ 310.20 mg%, 120.30‘mg%, 118.66 mg%, 88.02
mg%2 & 539 otvliAte] ¥ ofv|i4te] 7995%E A
28t Kim(10)2 t1$1X17], AbE %, &, Alu| %, W& o
e FZE o gl ol Al BA oA 1759 obv| il &
H$) x| 7)ol 1459 o} mAte] Wkehil 319l 2w, alanine
2 Z4zk v $1x)7), AbE &, A%, W&l 2k 0.85 ¢/100
g,0.18 g/100 g, 1.09 g/100 g, 1.11 g/100 g2 & o}w]| e AkEol|
7Ha A Holl M= HEH R sk, ME(A. feddei)-
oppl At EAJ o] mEA EEHo] glckz Bwsltyd ) Kim
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(10)8] A9l 4 7ZE = =] ¢-2 methionine, cystine, proline,
tryptophano] 2 A13] o] AF-8-3F AP 2ol = 747} 24.04 me%,
21.00 mg%, 43858 mg%, 1751 mg% = Z &5 ot Sim 5
(3)0] #&ol| vt 232 71 ofm| At Apo] & ZAMRE A3
ol 4] glutamic acid, aspartic acid, proline, serine, alanine,
lysine =22 Wotom, 7HS 32 opn Al hefo] B
o] 2u71=F Aol } )AL, o] 67 oful At FEFo] F ofvl
A1) 80% o) Atel it Warsldth Hwang 5(33)2 o
Z 78%& AT Ao A 23} ALAZ A 1659 ot
ARE 7A&3ly] a1, 2ol A} glutamic acid, leucine, valine, pro-
line, glycine, AF4 %ol A& glutamic acid, aspartic acid, pro-
line, leucine, alanine <=0}t R 2slgd o} o}ri nik-2 A
A g EA FANELZ O A A e wE A E
of] 309 (34)3}7| & Zhet. /MRED)E o) Al Bt EFoll A gly-
cine, alanine, threonine, proline, serine 52 &% leusine,

isoleusine, methionine, phenylalanine, lysine, valine, arginine
& 29b-&, aspartic acidv Al%3-E, glutamic acid+= 735t
& 2ok g, & A6 A4 AL Qb F

ub-S- Veb = proline 32.609, threonine 0.70%, alanine
2.07%, glycine 0.23% =2 A A o}n] Ak Fof 35.60%F A
shodar, A S Ul glutamic acide 3.82%% viebytth
ggotr| mAbe] ZF ghfrEo] glsler 13.11%F 2]}
of, 4 ¥7) 5, FHA AERA feahehs AT

o ol

rlo w

(@] oF
g =

o407 wWol 2ol 9l AR (Artemisia capillaris
Thunberg)2] t}ekgh o] &5 5 o) 2} AHbAd F34 o oFA
& BAgtemy thofd dFAAEEA ARE AL
Ap geh ApE o] QR zwblal 14.12%, AW 4.80%,
Z3) 5 230%, 2A2F4 8.10%0)5en, F7)13 TS K
3295.02 mg%, P 2787.01 mg%, Ca 1436.01 mg%, Mg 172.32
mg%, Fe 21.23 mg%, Mn 18.02 mg%, Na 811 mg%, Cu 1.24
mg%, Sn 0.002 mg%°] ¢, ¥) e}9lL B-carotene 18602.00
ug%, ascorbic acid 5.82 mg%e| KAt}. AF-A & A 717 Fol
T3] gl ARALS oleic acid(Cis) 2 23.86%%1 29,
Z 3R u4to] 46.67%, vt B 3kx]HkAbo] 33.40%, thrHE
E 3R HH4be] 19.83%, P/S+ 0422 Yebydth 200952 o}
u] i Abe] &R APH %] Folw] Al ghak-e- 134529 mgP
o)1, o}v]xAF & proline, tyrosine, asparagine, glutamic
acid 2 valineo] Z+7} 438 58 mg %6, 310.20 mg%, 120.30 mg%,
118.66 mg%, 83.02 mg%-2-2 79.95% % X} slw, H4ofn]
AR 176.83 mg% 2.2 13.11% 3H-R-=le] st o] 49
A AP S-S bR, T2, Blen] 2 2 ukal, o}l
A Fo] thekslA FrEef gl o] = AR %] AFo R
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