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The Nutritional Components of Aerial Whole Plant and Juice
of Angelica keisker Koidz
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Abstract

This study was undertaken to analyze proximate compositions, minerals, vitamins, amino acids and
fatty acids of Anmgelica keiskei Koidz. The contents of raw leaf and stem juice were compared with
those of aerial whole plant. The aerial whole plant was relatively rich in crude fiber. The leaf juice
was rich in lipid, protein, minerals, vitamins and amino acids whereas the stem juice was rich only

in sugar and some kinds of fatty acids.
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§are SomogyiHy (0 Eorat
‘c)hor *Jﬂ*r-‘ % Somogyitie®, =AFIHFS A

OACY Mo 2 EHAstqdch
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oA sEE

AR 25gg 2y7t A 88) Hstel FA4k
7ted gl % 30% HO, 05 miE Hof £
742 okELA 7hd g ohf "ol 2T E
o] & Alggdor sl FAL
led Plasma(ICP) emission spectrophotometryell 2]3}
gon] olu FAx4e RF power : 1.0Kw, RF fre-
quency : 40.68 MHz, Zn : 213.856, Cu : 224.700, Mn ;
257.610, Fe : 238.204, Na : 589.592, Ca : 393.366, Mg :
279.553, K 766.490, Ge ; 209.426, Se : 196.090, Co
238.890 nmo] ¢ 3, P+ molybden blue method™ (spe-

20miE 9

o] whold
Hol 50 ml2 &}
Inductive Coup-
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ctrophotometer 21) 24} 650 nmol| A &3 3teict

HIED] E2EAM

Ascorbic acid® hydrazine ¥ 4¥o] o}2 1513 as-
corbic acid %2 (DNP method) o] w2} #-2]3}¢] o,
B-carotene-2 A}EEAIW 19 Thiamin, Riboflavine 4]

FTAHY | w2} EAsc

o=t =4

otu| Al e f7l P Folv:ibe AP
A F olulmat e A8E A Akt
60~70T oA 1087t tdstaz, F ofvleal T2k
AHF(Q2emX20 cm)ol] A7 AAFS A3 FHslod
6 N-HC! 10 mlE 7}slz A4 gasE 3218 7 68kg/
121T o A 3hr FoF AR AR, &f-3rolu] At
g 42 obgeiAeE sk

7} 35S Whatman filter paper(No.2) 2 o3}
312 thgo| 045um membrane flter2 of#}sigich
Sep-pak Cis9 42 93] WA methanol 20 miE %
HA 713, o)) FFF 10 ml, ALN(0.1% trifluoro ace-
tic acid) 20 m/, B-&<4(methanol/solution A=20/80(v/
v)) 10miE 272k T34 7) ok C&-< (methanol/solu-
tion A=30/70(v/v)) <} Al82] u|&o] 2 1(VVE H
EE Egsld SHA7I Kubl A2 §714 58
AAAZ v+ HPLCE ARgsle] EAsigit}. o] o
BA 2712 water auto-tag system HPLC(U.S.A), co-
lumn : Econosphere Cs, 5 uM guard column cartridge
+glass bead guard, detector : fluorescence, gain 2
excitation-334 nm, emission-425 nm, injection volume

Table 1. Proximate composition of Angelica keiskei
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10 p/ + O-phthaldehyde 10 i, flow rate . 2.0 m//min, co-
lumn temp. : 45C, chart speed . 0.50 cm/min, slit wi-
dth : 0.03 mmz 3&tgic}.

Rt 2

A Ak 2412 Soxhlety] Ve whe} Ajvk AR 5
% wn]¥3}sle]l BF;methanol® methyl esterdt A1
the GC2 FAsti®, o] o ¥AMz7-e FID7} F
2% Hewlett Packard 5890 series II GC, column : Su-
pelco wax™10, fused silica capillary, 60m, 0.32 mm ID,
0.25 um film thickness, column temp. : 170C -rate 0.8
T /min-225C, injection volume : 1w/, injection temp. :
260T , detector temp. : 280T, carrier gas . AuxN,-25
m//min. Hz-35 m//min. air-330 m//min, split rate . 100 :
18 stgich GColl 9jsled £5l 7+ #wiate] methyl
ester®] peak WAz & WA Ik 7t peak WA
)82 integrator® A Absted zb xjupabe) 2A3w)(%) =
EA]8d

Azt W 2@

st

Haledel Ha W AFe UdukdRe] A= Ta-
ble 13} zch Al go) $3-gak2 89~95%2 £7]+-4Hl
74 wokow, AHke Aol 275 Yol 635 F7]e
0.92g/100g2] ek vpehfo) slofl A ggkew, o)
shimizu 517, fWo] Q<o 047 g%, 03g%7} TF
Holchs Rnawch 2 $AS vehisdch Ay
2o 1.28~313g/100gR G!'Wo] A&l 250 g% T

=

AT

T

(unit: g/100g wet weight)

Part Contents
arts Moisture Lipid Protein Ash Total sugar Reducing sugar  Fiber
Whole Part? 88.75 2.75 253 2.00 2.98 227 7.73
Leaf? 88.52 6.35 313 1.80 2.70 1.26 231
Stem¥ 95.06 0.92 1.28 1.00 3.85 2.63 1.69
YWhole plant except root
DLeaf juice
Stem juice
Table 2. Mineral contents of Angelica keiskei (unit: mg/100g wet weight)
Contents
Parts
Ca Cu Fe K Mg Mn Na P Zn Ge Se Co
Whole Part?  156.24 0.05 1.63 20920  13.60 0.72 5240 3104 048 0.03 ND¥ ND
Leaf? 211.20 0.10 244 23800 2280 049 7218 2426 047 012 ND ND
Stem® 109.00 0.02 0.38 141.60 9.52 0.06 3046 2260 011 004 ND ND

UWhole plant except root
YLeaf juice

IStem juice

YND; Not detected
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Table 3. Vitamin contents of Angelica keiskei

Table 4. Total amino acid contents of Angelica keis-

(unit: mg/100g wet weight) kei (unit: mg/100g wet weight)
Contents . Contents

Parts — — - Amino acid
Ascorbic acid B-Carotene Thiamin Riboflavin Whole part? Leaf® Stem?
Whole part®  20.20 0.51 0.30 1.07 Lysine 92.40 101.30  trace
Leaf? 37.80 132 0.38 2.30 Histidine 79.40 93.60 8.80
Stem? 9.40 0.09 0.19 229 Arginine 133.50 149.90 9.30
"Whote olant P— Aspartic acid 18210 12080  16.00
eat juce Threonine 13860 13910 1060
9Stem " juice Serine 12390 17400 830
Proline trace trace trace
Glutamic acid 280.40 25220  26.70
= s Glycine 208.20 28740  26.70
Hacke A B} ool 3838k 1.00~2.002/100g, Alanine 194.20 21070  17.20
Tt 270~385g!100g, BAFL 1.26~263  Valine 10220 10530 1260
g/100g, A2 3eke 1.69~7.73g/100g2 Jehf it Methionine 26.90 4190  3.10
Isoleucine 74.00 77.60 7.60
o)x s Leucir}e 171.60 17890  14.80
. Tyrosine 76.60 80.40 1.90
AEe §714d3de Table 294 2tk Mn, P, Zn&  phenylalanine 10570 11390 930
A g o —rﬂ%‘gﬁ el A 7hak ge geke Tryptophan trace trace 0.50
BRASIEh 53] RARl kb 7P el &EE Q) poeraning acids 108970 213600 18140
olaatgg FAWAA Ao e = Aol Total essential amino acids 790.80 85160  67.30

1'152}‘2134 —%23131 7']7"—.—_: 1-'—2]6} Ca: 1 1;}._9_3_1
ol fEe] aldch Mge S84 42s So A
A FEH gl Y22 doj| 4] wepon] 3loto)
v A atgol ‘Rll‘— Gex v|Ek £33 gl E3)
BURE L2, vhg, B S WA BPE Ged
AEAde #71 ﬂ]auhr Heh 2 F5dls oz o
AR Qe ® B AT ARl B Geol ool
w2} o g2 Ged 5% 4 glodst 33 PE
A BE o ]Tg/ﬂ ogal-a] QAR T A A EQ
A, 7 T dgstRe s six)rt ot A zhslch

HIElDIEZE
A8 Fo] vetwigheke Table 33} 2t ellx A9
25 Ago] 71 getoen Ascorbic acide] 7S B

15 mg/100g A%
Bl o]E AEy wwsted <
< 2 vehllaL, ol Goto',
o) ol 27t 23.0, 250 mg% FHHATE AR
o E=A4 vsth AlEA ] wlelulA F-A Q) Carote-
noid &, 7kl A z°6J vlelalAe] Fiod ok 3
v}al B-carotened 3ldl| 4] 1.32 mg/100g. 5.2 Shimizu''”
9l 191mg%= wled kg vehiedch. Thiaming
Goto'?, 4™ Okuno'*'7} 7+z} 0.11, 0.12, 0.08 mg%=
X3k A ED} v} w@ety, Riboflavin® 7+7b 0.12, 0.26,
0.05 mg%E B Hu} thh 2 F3E vehgl

Moz Agate B4 op A Bol
%1»0(12)5]0‘1 0_9_
oA 20 ol e} g

|
gagel Frd & ooll:abe] 24L Table 49}

YWhole plant except root
ILeaf juice
Stem juice

ek 1729 olw)pabe] A=Y o, o] F o= trypto-
phan®] »|2kg A 9|3 8% Ffolm|iite] Z s o
itk % zoll = glutamic acid7} 280.40 mg/100g.>- 2
74z w@gkew I ©}&& glycine, alanine, aspartic
acidg=ol vt el A& glycineo] 287.40 mg/100g2o. 2
712 ek e, glutamic acid, alanine, leucines=¢] ]t}
ZF7] M+ glycinee] 26.70 mg/100g2. 2 74 @t
glutamic acid, glycine, alanine=¢] gl c}. §Hsk olu) XAkl
methionine-& A1 EA| o}v| At & 3 oln| =44l me-
thionine#} cysteine $teko] il B w2 e} H|s=s}gl
th 3 F opmlabel gt Hpolminate] w]ES
Hx7} 39.74%, <ol 39.87%, =717} 37.10%%

FElondtel =4

Hdsdel frejobulie st 242 Table 58 2th 53]
Zt §-8jefl A 9Fo) Heojulinate] Eghs]o] ofofFshat
o2 7vx7} 9ltba A7z 53] branched chain
amino acid¢l leucine, isoleucine, valine®} keto acid:=
b A Bape) M 7153 protein HAlSEE A
Al A nitrogen balanceE 3AFA|ZlchE WA 7} gl
Fadgle] HrxoMe dgolu|iitd leucineo] 7
W #eFs vehia ¢, E7]el 4+ leucine, valineo]
W greks vehlo) 7hAgte) x5l &3yl glckx
)b "2 Fa geolu|x 4k leucine, alanineo]
7bzh 2860, 27.10 mg/100ge) sl o] L th$-S valine,
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Table 5. Free amino acid contents of Angelica keiskei
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Table 6. Fatty acid composition of lipids from Angelica

(unit: mg/100g wet weight) keiskei (unit: %)
. . Contents Composition

Amino acid Fatty acid

Whole part” Leaf® Stem® Whole part”? Leaf? Stem®
Lysine 7.70 51.90 7.30 Caprylic 0.31 0.14 1.57
Histidine 4.60 6.90 1.30 Capric 0.37 0.20 trace
Arginine trace 27.00 trace Lauric 0.93 0.95 trace
Aspartic acid 18.40 48.80 22.20 Tridecanoic 0.94 224 trace
Threonine 11.90 31.00 4.70 Myristic 1.07 0.93 0.66
Serine 3.80 10.60 350 Pentadecanoic trace 350  trace
Proline trace trace trace Palmitic 15.79 11.81 22.80
Glutamic acid 13.60 2260 1130 Palmitoleic 497 5.29 2.55
Glycine 10.70 25.20 3.50 Margaric 6.93 11.59 1.09
Alanine 27.10 55.50 9.10 Stearic 1.35 1.50 2.79
Valine 20.70 32.70 7.80 Oleic 1.80 1.36 399
Methionine 20.70 1920 1650 Linoleic 31.14 19.32 4329
Isoleucine 13.20 22.10 3.10 Linolenic 27.44 35.14 11.35
Leucine 28.60 4410 7.30 Arachidic 0.81 0.81 trace
Tyrosine 12.40 22.30 1.50 Unknown 6.28 5.22 991
l;}r’;;ty;;f;;"e 1%8 ?(2):28 ?:?)8 Total saturated fatty acid 3487 3889 3882
e — I, Total unsaturatd fatty acid 6535 61.11 61.18
Total amino acids 219.90 46320  103.90 I
Total essential amino acids 133.90 251.20 52.80 z)re}:f)lﬁug:nt except root
YWhole plant except root YStem  juice
ILeaf juice
Stem juice

o 78 ¥9lom 96 A& linolenic acid7} 35.14% =

methionine, phenylalanine 401¢} 3, %< alanine, ly- 7H Eokt} ol9h 2+ Aabe Nakatsu 5¢Vo) okl F
sineo] Z+z} 55.503} 51.90 mg/100ge] gl o™ 7.9] aspar- F Hadgde] A g 3 H e} §-Alslgch

tic acid, leucine, valine <=°lgic}. £7)oll 4= aspartic
acid, methionine°] z+zt 22203} 16.50 mg/100ge) ¢l 7
1 t}g-o] glutamic acid, alanine, valine $~¢}¢ic}. Suga-
hara 5% & 753 okl F 5 1o cysteineo] 7}
ol Eoigli aspartic acid, arginine, glutamic acid,
alanine, valineZ 2.2 So ¢J€% Haslgch ol &
719} w]sgh vﬂ"}"]i**«] =45 Jehisich &9
frejolu) e Ak "Bxﬂ 93’ 3

%U}}\g%‘\‘: leucme valme £ o] AHo)7| % shAut QW
o] wWalsdiol| saponine] 1.09% &gtk

7ro] saponinell 2]3F #:mp xR0 5L w) le
oiz Wz geldq 2 e
Ao RM Bobe Foln RrE Selele 47
gt

x|t =M

Halde] 2jubat 242 Table 63 2u} zh F-9)oll 4
Cao~Cx7HA} 9] & 145F9] A|H}abo] A ow 1 F
linoleic acid, linolenic acid, palmitic acid, margaric acid
5o o 33 AL Wl B3] Aaxe E7)dAe

linoleic acid &reFol 7Hz} 31.14%9} 4329% % w|aA

2 o

oA A
G

%L‘%k% K9Jr Cao 743k
o8 wstew, Mn, P, Ing Zﬂg]a& ‘Jr‘ﬂz]
otell 4 7}k wolrh Ascorbic acid, B-carotene, Thiamin,
Riboflavin 5-¢] w|elsl = o4 ¥
ehligich & obvlAl 2AL2 17F0] AN 2
b 21 ulbA o2 glycine, glutamic acid, alanine,
aspartic acid, leucine s=e]giom, H4ofn]i4te] vl g
G F7jol A Zh2t 39.74, 39.87, 37.10%°] ]}
frejobu)iAbe 9F2] Fopniate] £E ] g,
71 geke Mol 4] leucine, alanine, valine, methionine,

gre

ol o
W

a -
& Az,

9ol 4] alanine, lysine, aspartic acid, leucine, % 7)ol 4
aspartic acid, methionine, glutamic acid, alanines> 2.5
ol =l glgdel kAl AL 2 F8lellA 14
Fo] EA w9 e 1% linoleic acid, linolenic acid, pal-
mitic acid, margaric acid E°] FAEolAUL, E3] A
22} Z7)ol A& linoleic acid7} 77} 31.14, 43.29%0°]
93, Yol A= linolenic acid7} 35.14%°)¢)ch.
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