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Study on the Botancal Origins of “Toki”
Analysis of Chemical Constituents of wild Angelica species distributed in Hokkaido
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Quantitative analysis of five phthalides, one polyacetylene, two unsaturated fatty acids and five
furocoumarins in roots and leaves of Angelica acutiloba var. sugiyamae and wild Angelica plants collected in
Hokkaido was studied. Phthalides and furocoumarins were contained in roots and leaves. Polyacetylene and
unsaturated fatty acids were contained in roots, however in leaves, a small amount of these were identified. These
plants were divided into each type by their chemical components. Phthalide contents were the highest in A.
acutiloba var. sugiyamae and very low in A. acutiloba var. iwatensis. Chemical characteristics of furocoumarins
were also different among them, oxypeucedanin and heraclenin which were not identified in A. acutiloba var.
sugiyamae were confirmed in other plants. Ligustilide contents in the plants collected in Karikachitoge whose
external characteristics were similar to A. acutiloba var. sugiyamae were very low. Chemical characteristics also

differed from cultivated A. acutiloba var. sugiyamae.

Keywords : Toki; Hokkaido; Angelica acutiloba var. sugiyamae; A. acutiloba subsp. lineariloba f. lanceolata; A.
acutiloba subsp. lineariloba; Angelica acutiloba var. iwatensis; HPLC; phthalide; polyacetylene; furocoumarin;
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% VT TR E Angelica acutiloba KITAGAWA X
W Ry A b F Angelica acutiloba KITAGAWA
var. sugiyamae HIKINO| EHEL TW5. BIfED
THMIIETEEHTH S0, KRERITE AN
LREBILINAEDBDOTHEHEEZLNTNS.

BUE DA O E A2 T I EE A O
PAERICELIL TH O, RERE YR oY
TH SN T MUF A. sinensis DIELS &3 HE725 Z
ENHRESNTVS. HNO b FHOEF AT
IR EUMNIC VY MT F A acutiloba
KITAGAWA var. iwatensis HIKINO, Y 7 /)N b7 A.
acutiloba KITAGAWA f. tsukubana HIKINO, "%/ /N k
7 % A. acutiloba KITAGAWA subsp. lineariloba
Kitamura(=A. stenoloba KITAGAWA, A. acutiloba
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DREBMIZOXLS BEHICHETEEEZS
N5, RE, MAKLARET T4 &L TH
BEnTns b 17 itk o eI BRI
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THERSNZmEINTws Y. NI%RE) 2T
'/ 310 7 A. sachalinensis Maximowicz ex Fr.
Schmidt(=A. anomala LALLEMANT) &3 53 7%
DM, ORI, Ry 1 b TFERBREIZHT
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NTHD, RAPD 1EIC L% DNA i~ D#sR,
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3 5 TR L 7= BF 4 R OD DNA LSBT 17
ST TP, WIS B THRINL 7~ EYiE DNA
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A EME f U 7= B AR Rl (b vl £R ) & OV it
DI EIOHIKZ TABLE [ 1ZR7
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ligustilide(1), 9Z, 11E-13-hydroxyoctadecadienoic
acid(4), 10E, 12Z-9-hydroxyoctadecadienoic acid(5)
MBSO ARE N TFLD, falcarindiol(3)I 7R
YA BT FFEMRID, senkyunolide 1(6),
senkyunolide HDIIHi B MOPEFE S TIF LD H
ML 7=. —7%, butylidenephthalide(2)i37 )l 7 X
EMTELDAFL, psoralen(8), xanthotoxin(9),
bergapten(10) i 7 > 2 > X D A L 7=.
oxypeucedanin(11), heraclenin(12) {3 1t #§ 1& T £% B
UZBA RO FHEEK D, senkyunolide A(13)IE 7R v
A NTFOFEM EERE D BHEEL /=,
3.k B

R, LC-10ATVP; A —hA P24 —,
SIL-10ADVP; #8540 HIZR, SPD-10AVP; 7 O
NF—=S BRI AT LI bO—)LY T b,
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TABLE . Collection Data of Materials

Species” Japanese name Source Date of Collection
Angelica acutiloba KITAGAWA var. sugiyamae HIKINO Hokkai-toki cultivated in Hokkaido Univ. (1) 1999.8
cultivated in Hokkaido Univ. (2) 1999. 8
cultivated in Hokkaido Univ. (3) 1999. 8
cultivated in Hokkaido Univ. (4) 1999. 8
Karikachi-toge(Ff B ) 1999. 8
A. acutiloba KITAGAWA subsp. lineariloba KITAMURA Tokachi-toki Urakawa(#i {#1HT _EFFET 1999. 8
form. lanceolata S. WATANABE et KAWANO Samani(RRAE] AT 1999. 8
(=A. stenoloba KITAGAWA f. lanceolata HARA) Nakasatsunai(*RFLPI#T) 1999. 8
Erimo(A U ®H[) 1999.8
Samani(ER RT3 > L 1999. 8
A. acutiloba KITAGAWA subsp. lineariloba KITAMURA Hosoba-toki Hobetsu(BIET) 1999. 8
(=A. stenoloba KITAGAWA)
A. acutiloba KITAGAWA var. iwatensis HIKINO Miyama-toki Mashike(*¥EHT 1 AT 1999. 8
Sapporo(KLIF T M X 2 LLITR) 1999. 8
Kamoenai(F/ - AVH 1R ) 1999. 8
Yoichi(RHTH[ R F) 1999. 8
Mashike(¥4-ERT H Al 1999. 8
commercial crude drug, “Hokkai-Toki” Osaka 1999.9. 21
Osaka 1999.9. 21
Osaka 1999.9.21
commercial crude drug, “Yamato-Toki” - Tokyo - 1999. 9. 30

1) Latin name estimated from external characterictics.
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S-5(6mm I. D.X 150mm) ; &, 0.05M U & —
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1.0ml/min ; BHIE, 210nm(1, 3), 230nm(2, 4, 5) ;
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7071 2H O psoralen(8), xanthotoxin(9),
bergapten(10) 13 2 BRIC &S E BB H 5N /=,
oxypeucedanin(11), heraclenin(12){3 W3 N D iR ¥}
HuZbit I niah o 7z, FFE OB AT 1 &
D3 DEERMELS, Fz, EROMEHTIIRE S
Nigmolz2iEan, Ny — 2 ERIZLUE.
B ILRDOFY A MOFTIIRERR, 87T
LIWEERTH> . VITLBENEERZD S
N7z 3FETERDSNT, 7Jnr<y HEbE
FRNZIMEZ R TH o 2. MO H b ET
IR EDEEEAD SN, LROKF EI1FFE
[FRRDINY — T o7z,
2. FAFEIF(A. acutiloba subsp. lineariloba f.

=)
¥,

lanceolata)

R SBREOHT1 OFRICKERITSDEN
Rons, BREETEERRSEIE 1 0F'2E <, &
A STFEERD/INY — 2 TH o=, il
NERBGHEE & Th o7z, 3 hRMITRy h
T hUFROEERTH- . JOr<) 28D
KERTIRHZA, 8~10 DN THEY A b+
BINHRBEFTRTHDDIZHL, PHF R+
TIR1OOERAE <, N EL TR bRINE

1 O0FRICESDERDRLS, WIFnbi
KNS EIEN -7 3IEBD 5N - .

3. YLD X (A. acutiloba subsp. lineariloba )

R:1IBEEET, 308 EN. 7Jasv
UZRII R AF b oF &k 10 OFENE <,
HD 11 KO 12 3380 51 7z,

E LRI EETH- 2. vy
HMIZRSAE<, 11 R0 12 bEETH /2.
4. 2T F(A. acutiloba var. iwatensis)

1 OFREIVWITN OO TREZET, o
TJHY REBIEEAETHLEBWN. 3OFRIZIT
EEDENHEN, 2BENITKERTH72. 7
o7y A MATF, RYNBTFEFEE 10
DEENES, 11RO 12 bED LN

B RERR, 1 OFREAKGRTHHZ. 7
nr7<Y AHIHENEZTRTH /.

(162)
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REIFIFEIAEESE 9Z, 11E-13-hydroxyoctadecadienoic
acidd) & % 10E, 12Z9-hydroxyoctadecadienoic
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KR - b 2 ST R D/NY — 2 Th
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ligustilide(1), RYU 7&FL D falcarindiol(3)
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KO heraclenin(12) Z B HH L 720 &0 S R s
wYLNk., S5, oy oM
xanthotoxin(9) & X bergapten(10) & & H 3 554,

RN ARTFTIIINI LDELLEERET
HBM, MO b FETIEFESE T 10 OF NG
GRTH-. i, o b TEI7 O
DEREAMIDEDOANBEZRETHIEAN
BEAETHZDITHL, RiIcT7ar <) VHED
MEREATDOIRY A MUFOEICIIFELL
KSR THo%. —h, MHRTRRLZEHED
By A PTFIBIKROKE &L THRO LD

RS VTURNTHO, OB EMICRD SN

12 R END R ENRY — ITEWRED BN
7z,

2. BAEO MY FEIIEFRESETERN
T, TNONRAERICKITTEEITI DAL
BNWEEBZSNDD, Ry A MIFUAD R
FHITRY A NOFIZHR, 741 K48, Ry
TEFLHEOGEMEL TE -2, RATF,
FYN, SV MIYFFENETNOR TR MIZ
LRELMENE SN RYNMYFRUEITT b
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INTWho . Fiz, RYNIIFEIRY T
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LT ENEGRTH . 7O VI
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WD BN, UL, SREERS/NS — 2 T
RN BIZIIES o Iz,

3. JLHBEOHAD kBT DN TIIRIEE
B4 B D75 < &b H i~ 0 K A
AT D R AT R, HEHE AT B
UNKTE, B~ Bl E O AR
HIVTRIRD 3 RROBFENREEINZ. 7
DOFIZH > T, SEFHHETHRIL 2 B E IR
Bk A R EE DRSS — I
WHSERSD BTN, FEMITEE R N DNA ARAT DR
2 MRy B R EOMIFHEDERD 5T
%, KWARBOBIEE TICHRESNTWH R
RSN TH D, BHEYOEBENITDONT
FE S IR EET S,

4. FESRENCIE R ORI B S N D
B & A R OT A S AR SN, &<
B SR DA OSSN E N, E
SEERMERHENTWE. LAL, SEOKE
TREFAED FYFEEEIC 7YY REOE &R
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RABHVENDS.

5. FiIffMBTEERETHZTYY FED
senkyunolide 1(6) & U\ senkyunolide H(7), A £aF1fE
ffil %8 92, 11E-13-hydroxyoctadecadienoic acid(4) &
TN 10E, 12Z-9-hydroxyoctadecadienoic acid(5)7% £ %
TG TIRBEEFECRDONLZIERD, INGD
ROIHEARE TERLEDBDTHDHEEZS
Nns.

6. 7O EDOSL, 8~10 X771 h7
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