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Masayuki Mikage*, Michiyo Yoshimitsu* and Chikashi Itoh**: A Study on the

Alkaloid Content and Inner Morphology of Aconiti Tuber from Mt. Hakusan

Abstract

Aconitum species from Mt. Hakusan, central Japan, were taxonomically revised by Kadota (1986,
1987), recognizing three taxa; (1) 4. nipponicum Nakai subsp. nipponicum var. nipponicum, (2) A,
zigzag Lév. et Van't. subsp. rohakuense Kadota and (3) A. X hakusanense Nakai (= A. nipponicum
subsp. nipponicum X A. zigzag subsp. ryohakuense] . It was also clarified that the three taxa are
easily discriminated by differences of the pedicel pubescence. In the present stuedy on these taxa, the
content of three toxic alkaloids, i. e. aconitine, mesaconitine and hypaconitine, and morphological
variations of the underground organs as well as the aerial ones were examined. As the results,
following facts were revealed : (1} the materials having more hairs on the pedicels tend to have more
amount of alkaloid in the tuber ; (2) the toxicity of A. nipponicum is stronger than that of A. zigzag
subsp. #vohakuense, and also than that of A. carmichaeli Debx, which is commeniy used as a medicinal
resource in Chinese traditional medicine; (3)the tubers from Mt Hakusan tend to contain
hypaconitine in higher ratio than in A. carmichaeli ; (4) the daughter tubers taken in August before
anthesis show less individual variation of alkaloid content in amount, while the daughter tubers
taken in September in anthesis and also mother tubers taken in both August and September show
wide ranges of variations, and (5) three taxa examined could not clearly be discriminated each other

chemotaxonomically and anatomically, too.

Key words: Aconifim, alkaloid, Mt. Hakusan, plant anatomy.

AlRENCEET 2Ry 7 E M)A 7 VE
HEYyik, T, Kadota (1986, 1987) ic L h 4MEF
HEEER 39T o I, Aconitum nipponicum Nakai
subsp. nipponicum var. nipponicum ¥ = b ) H
7%, A zigzag Lév. et Van't. subsp. nohakuense
" Kadota Vavuns FUHZ b, 2o UFEHmEOH
EHERE A. X hakusanense Nakai (= A. nipponicum
subsp. nipponicum X A. zigzag subsp. rvohakitense)
NG AT D3 EROFELSRSE I N,

EFEZOHEE, L wPEEFTENIATIE
B ORI RS EMER L L TEETH S

(REEE, 1980, hdkEEd, 1977), EHEREE],
FiE [HF] L, BERLSO0—ELT7 2
SFRTNA A FOEEHMONDB, REC
BETLHD, TOEEEVHHRCL>TRLS
TeHERBREREE L - TEY, REHORENL

BEERTWE, b5 (1983) BIBO7AH0o
A PR EEEE LT, S8 L TOFREHR
oWl REL, Bk 7o g
FEESHETT 5 2 £ BT a, FMETRE
1L PE O A B AT O g = W 5 BT, PIH
BRELEMOI B0 4T, TRLSEDOR
REFEERO 8 A LB BELEH T A RO 9
AREEL, BRCEEsRA7TAH O R ESH
THEE LT, HEEE L URBRORBEZNEZE &
OFEZ R LI 2B7VvATA FizDwTIiE,
KEEMONFRNEHEER S T H 5 aconitine
(AC), mesaconitine {MA), hypaconitine (HA)D 3
B UTREIEEBE A Vo4 FElT5) 2H5%E
L,
RERDIR
1. EERFHE

T 020 SIRWTEAT 13—1 SIRKFECFEN Faculty of Pharmaceutical Sciences, Kanazawa University , 13-1

Talkaramachi, Kanazawa 920, Japan.

T 18 WEERIIEEBEE 4-4-10 #Aet Y F S HHEE  Uchida Wakan-yaku, 4-4-10 Higashi-nippori,

Arakawa-ku, Tokyo 113, Japan



199456 A

EaEElS

TP - ST

(Z'514 208} "fupw 38248 ‘4 4+ 4 AUBW ‘4 4 M3 ‘4 {m3) A9 T CRIIAYDUDISS IG,,. NSHWIYSOX T pue aFeqIy ‘W :10193(|0],, "19qn]
129y Snep woly j001 snoIqyy ¥ ¢ 1aqni Rydnep ‘g ¢ 18qnl ISYIOW WO 001 SNOAqL ‘YN { 18qu) Jalow (L e wplg ‘@do(s eqezodesely 3l ‘g ¢ e wogl ‘oulael e ul ado[s uado
‘JaI] AYNSOULTY PUB [E3DP-0113¢ Usaaleq ) ¢ )[e w((Tg *2dols uado ‘5932100 NAIUBN PUE INY IYNSOULLY U3amIaq ‘g | TI[E WIZEg DUIARI [|BWS B UT '3001 0{0qOINY 813 Jeau 'y P AleDOT,

{FES 0IFFS O (PEZ"0Y9ET" O (0¥ 0)358°0 (0S0°0} 2500 (L) LN aBe19ay
F* +++~++ S9p°0 ZI1°0 FOE"0 670" 0 08 I8¥éc JLIN-9Ta wopwoddie 'y
{ege 0] (022" 0] {¥01°0] [600°0] [aal
- ++ (P25°0)229°0 (FEZ 0)BST70 (0¥Z°0)665°0 (050-0)¥90°0 101 08¥ZZ (L) LIN-STA
(TOF° 0) T0P°0 (DEZ 0)S8T°0 (6TT°0)29T°0 (250°0)8F0°0 (LA) LN 28ea=ay
+ A~ ++ (209°0) 28570 (G52 0)BIT"0 (EPZ2°0)6L8°0 (01" 068070 Z6 9LvZe (LA)LW-Z1a
* +++~++ (ZIT°0)GLZ°0 (T80°M8LT 0 (£20°0)290°¢ {600°0)0£0°0 31T 6svee (LA) LIN-ETY
¥ ++ (25 08IF0  (S6°00S2°0  (B0T°0)OET'G  (ES0'0)LE0°0 | 7B ATV IR 1 ———
* ++ (POZ"0)EET 0 (61T 06070 (£60°0) 021" (Z50°HE20°0 ¢ll FIvET (1La) LN-£1d
2661 +++ (208°0) 965" ¢ (LTL°0YT05°0 (69070384070 {9T0°0)ALT0°0 101 R A (La) LIN-T1a
¢z idag +++ (£82°0}¥EE°0 {€60°0)6E0°0 (06T°0)81Z°0 {00T"0)£80°0 T¥1 eLreT (L) LIN-E1D
pa13a([0)) + + 4 (1€F°0}ESF 0 {991°0).80°0 (581°0)522°0 {080°0)T60°0 a8 LLVES (JLaY LIN-E1a
— +4++~++ (080°0Y80E°0 {IE0°0)PFETO (2£0°0)050°0 {Z10°0)FTOD T11 19¥22 (LA LN-ES1V
(26%° 0300870 (682" 0)0TF 0 (SZT°0XFOE™0 (TF070)980°0 (L) LI @8eisay
bt ot @FP 0)1S9°0  (ZVETO)GEET0  (SROU0)205°0  (6TOTO)TSQ0 | ORI sshzz  (1A)LI-Z-td wenorodd 'y
4+~ ++~+ (¢9%°0)8S8°0 (O¥E"0)6SF 0 (10T 0)g2e"0 (120°0)2L0°0 92T YSkET (L LIN-1-8d : :
++ +++~++ (PO¥ 0129670 (261°0)281°0 (802°0)2¢L"0 (P90 0)8FO"0 18 0SFEG (L@ .LIN-EV
- ++ (2SF 0)21T°1 (282°0) P65 0 G:.‘S PEETQ (650°0)69T°0 11T LSYER (LD IW-1D
(€6£°0) 10970 (0PZ°0) LZE" 0 {L0T°0)6L270 (9%0°0) 56070 (L) LI 28e1ony
+ -+~ {952°0YE6570 (SOT"OYE¥1°0 {GIT°0)49E°0 {9€0°0} Y800 £6 15¥¢e (La) LN-PV
[9z1°0°00z°0]  [160°0°921°0]  [0£0°0°€90°0]  [S00°0'T10°0] [0 4] R——
(H)F ++ (6¥¥°0)82F°0 (S€2°0)9%1°0 (PELT0) 26170 (080°0)580°0 181 OGVEZ (1.4} LIN-FEL
— +4 (1987 0)64T° 1 (92270020570 (821°0)TSF'0 (250°0)902°0 68 6¥¥22 (L) LIN-2V
[£81°0°8T11°0] [8¥1°0' 10T 0] [6T0"@'L1070] [aN"axN] k(s @etiay]
* ++ (POE°0)FEE 0 (erg 0)8IL°0 (150703001 ¢ (119°0)900°0 DET £5¥ET (L@ .LIN-2d
(60E°0)¥2F°0 (ZFT (N080°Q (ZE1°0)E82°0 {GED°0)T90°0 {1a) LA 83e18aY
. GB6T ---mmmee N e T e T T T asupnypyode ~dsqns
2111 8oy E +4+~t+ (89570 E0570 (221°0)950°0 (S0Z°0)P9E°0 {I¥0°0)£80°0 LL 8rPEE (L@ LN-TY P R———
Pa3102110D) F +4+ 4+ (£0E°0)66F 0 (191" 0)601°0 (SET°0)EFE0 {210°0) 23070 o6l st (L) LW-2D ) :
+ + (987" 0Y0LE 0 {Z¥1°0)920°0 (850°0)2¥L°0 {8¥0°0)ZS0°0 801 At (La) Lin-1d
peals (180 g (%) (%) (%) (%) (o) «ulquInT
syIeway a7pungg [Eo11107) AR sunuoordA|] UIIOOESIN aunuosy ydey  uswdsdg | Ioquinu Jjdweg e
2o TANLLOMNALS YANNI SLNALNOD dIOTVIIV uelg ATJNVS

2IN10921 BMEBNIYS] ‘UesnyRY I wolj dds ugyiuedly JO SI9QN] JOWSNEP PUB OUIOW JO SIUIUOD PIO[EY[Y

TaqeL



June 1994

J. Phytogeogr. & Taxon.

Vol. 42. No. 1

mother tuber 4 Aconitine

0.5 .......

[} Mesaconitine Hypaconitine

N

B4 A4 Cl A3 B3-2 B3-1 Al3 D13 C13 D11 B13 Al2 All D12 D15 D16
—A. Z } A.H } A.N . A.H —A.N—-
1
daughter tuber
N

0.5f

Bl €2 Al

Fig. 1.

A Y
D11 B13 Al2 All D12 D15

Bar graph showing total alkaloid content and the ratio of three alkaloids in each tuber.

The specimens with the number of single figure (left group) are collected in August, and those with double figures
(right group) in September, The materials are arranged by density of hairs on pedicel, the right one of each group
has more hairs on the pedicel. A. Z, Aconifum zigzag subsp. rohakuense: A. H, A.x hakusanense ; AN, A
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Fig. 2. Drawings of the cortex and vascular bundle of Aconitim spp. from Mt. Hakusan, showing the variation
of cortical sclerenchyma cells and phloem fibers in amount. A, cortex : 1, mother tuber of B-1; 2, mother tuber
of A-2: 3, daughter tuber of C-13. B, vascular bundle of mother tuber: 1, C-1; 2, B-1; 3, A-3.
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Fig.1. Relationship between leaf growth and acidity of culture solution in two Taraxacum species. The
ordinate shows the difference value of the length of the biggest leaf on the measuring day from that
on the starting day, and abscissa the days of water cultivation, This figure indicates that Japanese
native species is more resistible to acidity of culture solution than naturalized one.
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Sciences, Kanazawa University, Kanazawa 920, Japan)



