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 clarify the interspecific and  local variations  of  magnolol.  honokiol, and  B -eudesmol

contents  in the magnolia  batks, their contents  and  morphological  characteristics  of  Magnolia

obovata,  M  (n71cinalis, and  Ad[ qaicinatis var  biloba were  studied.  rre results  were  as  fo11ows.
Mbgnolia  {tfifcinatis  examined  had the significantly higher magnelel  and  honokiol conteTrts

than  nt  obovata  and  M.  qt7icinalis van  bitoba. "lagnolia obovata  had a significantly higher

fi -eudesmol content  than M. qLficinalis and  M. qt7}cinalis var, biloba, Additionally, in M/

q177cinalis, a comparativcly  close  correlation  was  recognized  between the niagnolol  content

and  the honokiol content.  and  between the magnolol  content  and  the thickness of  bark,
Thereforc, we  proposc the ways  to choose  the Chinese magnolia  barks similar to the Japanese
magnolia  batks in the magnolel  content  based on  the thickness  ofbark.

Keywords: ILtlagnolia obovata;  tLfagnolia q)Crieinalis; Mbgnolia  qfi}cinalis var.  biloha;

magnolol;  honekiol; rs -eudesmol

    The  magnolia  bark is one  of  the important botanical

medicines  used  fbr the digestive or sedative  actions, The

magnolia  batks include the Japanese magnolia  bark and

the Chinese magnolia  bark. The  Japanese magnolia  barks

are  trunk  barks of  Mkegnolia obovata  growing  in Japan.

whereas  the Chinese magnelia  barks are  those  of  M.

opcinalis or  M. oj7icinali,v var.  bitoba growing in Chima.

The  amounts  of  major  constituents,  such  as magnolol,

honokiol, B - eudesmol,  etc., in these magnolia  batks en

the inatket  have been assayed  and  compared.'  
'6}

 However,

it is hard to make  a  critical  comparison  of  the major

constituent  contems  between the two because the magnolia

barks on  the rnatket  havc differcnt thickness  and  are  the

products from various  districts, and  semetimcs  derived(61)

from other  species, Furthermore. it was  reported  that the

amounts  of  major  constituents  in magnolia  barks differ

depending upon  the parts ofa  tree and  are affected  by the

Preparationprocesses.i･S･7･S}

   Tb compare  the majer  constituent  centents  between

the Japanese and  Chinese magnolia  barks more  strictly,

the trces ofM  obovata,  M  qfi}cinatis, and  M  oj7icinaiis

var. biloba were  collected  in Japan and  China. Firstly, the

variations  of  the constituent  contents  in each  tree were

examined.  On  the basis of  their content  variations  in a  tree,

thc interspecific and  local variations  of  the constituent

contents  in the magnolia  barks were  estimated  by the

ana]yses  of  the variance.  Additionally, the correlation

between  the  each  major  constituent  content  afid
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morphological  charactcr  was  investigatcd.

moTERIALS  AND  METHODS

Materials In June - Septcmbere, Mlagnolia trees whosc

trunk  had a long diameter of  about  20  cm  at  a  height of

human  chest  were  selected  and  cut, when  the bark is easy

to tear off  from  the wood.  Nine trees ofM  obovata  were

collected  in Iwatc, Shizuoka, and  Kochi prefectures in

Japan, Thirteen trees of  M/  (zfi7cinatis  and  four trees of  ILdZ

qflictnalis var.  bitoba wcre  collected in Sicliuan and  Yunnan

provinccs in Chi na  (rllable I). Sichuan is one  of  the main

producing districts of  the Chinese magnolia  barks. From

each  tree, trunk disks ofheight  1O cm  were  cut out at every

l m  heighi of  the tiee (as shown  in Fig. 1). Then, the barks

were  torn off  from  the trunk  disks and  dried in an  air oven

at37'<].Qu

 ant;tative  analysis  ef  magnolol  and  honokiot

Sample preparation: Dried barks were  powdered and

each  powdered material  (O.5 g) was  accurately  weighed,

extracted  3 times  with  MeOH  (15 ml  ×  3) under

supe  rsonicatiort for 30 rnin,  and  tlren centri fuged (3000 rpm,

5 min).  The  supeniatant  was  coinbined,  to which  MeOII

was  added  to make  50 ml,  and  the solution  was  passed

througha  tncmbrane  fiLtcr(O.45 tt m).  This solution  (10

TABLJ",Collection  Data  and  Vouchers

tt t) was  subjected  to HPLC  amalysis.

Authentic sample:  Magnolol and  honokiol were  isolated

fromthismaterial.

HPLC  condition:  HPLC  apparatus:  Shimadzu  LC-10

system;  columni  TSK  gel ODS-80TM  (250mm × 4.6rmn

i,cl., roSO); mobile  phase[ H,O-CH,CN-AcOH  (4(}:50i1);

flow ratei  1.0 ml/min;  UV  detection: 254  nm;  column

temperature: 40℃ ,

Quantitatiye ana}ysis  of  B -eudesmol

Samp]c preparation: Each  powdered  material  (O.2 g) was

accurately  ",eighed,  extracted  with  hexane (5 ml)  under

supersonication  for 1 5 min, and  then centrifUged  (3000 rpm,

1 min).  The  residue  was  further extracted  with  hexane  (3

ml, 2 ml)  for 5 min and  centrifuged.  The supernatant  was

combined,  to which  hexane was  added  to make  10 ml.  This

solution  (2 tt 1) was  subjectcd  to GC  analysis.

Authentic sample:  Thc  S -eudesmol used  was  preparcd

by NACALAI  TESQUE,INC.

GC  condition:  GC  apparatus:  Hewlett-Packard HP5890A

gas chromatograph:  colttrmt  DB-WAX  (30m × O.25mm

i.d., film thickness O.25 tt m,  J&W); column  tcmperature:

120"(](1 tnin) te 240'C(5 min) at 5'Crtnin; canier  gas: He

(30psi);iojection:Split-lessmethod(iajectiontempeiature;
240℃ ); dctcctor/ FiD  (detcctien temperature/  250℃ ),

Morpho)ogicalcharacters Theheighiahovethegiound,

the number  of  annual  rings in xylem,  the length of  ]ong

Magnoliaobovata
iwate96iwate97iwate9Sshizuoka96

shizuoka97

shizuoka98

kochi96kochi97kochi98

[wate-cho, Iwate  pref. Japan. 1996.9.")  TMIS134

lwate-cho, Iwatepref. Ji{pan. 1997.7.3i TMIS98S

Iwate-che, Iwate  ptef. Japan.  1996.7.17  TM16Sg7
Oohitu-cho,Shizuokaprel'.Jupan.  L996.8.8 1'MIS132

Oohilo-cho,Shizuokapref.Japan,  1997.8,6 TM15990
Oohito-cho,  Shizuokapref.  Japan. IY98,7.27  TM1658S

Ochi-cho,Kvch;pref.Japan.  1996.9.3 1'CIS133

Ochi-cho, Kochi  pref, Japan. tYY7.8.4 TCIS989
Ochi-cho  Kochi ref. Ja an.  1998.7.2"  

'I'C16S86

Int

Magnotia tt(ficinads

sichuan97-t

sLchvan97-2

sichuan97-3

sichuan97-4

sichuan97-5

sichuan98-1

vunnan97-1
yunnan98-1
yunnan98-2
yunnan98-3
yunnan9S-4
yunnan98-5
unnan98-6

DuJliang Yan,  Sichuaii ptvv, China.
Gllan  Xian, Sichuan prov. China.
Guan  Xian, Sichuan  prov. C'hina.
Gumi  Xian, Sichuan  prov. China.

Gu:m  Xian,  Sichuun prev. China.

Du.iiang Yun,  Sichuan  p[ov. Clhina.
J.udiurT,YunnanprDv.China.

J.udian,Yunnanprov.('hina.
I.udian,Yunnanproy,Cliina.
Yang$han,Yunnanprov.China.

Yangshan, Yunnuii prov. Cliina.

Yangshan, Yunnan  prev. China.
Xuanwei  Yunnan  rov.China.

l997,6,12 TMISYe3

l997,6.26 TMI6516
]997.6.26 TM16S16

1997.9.g TM16264

1997.9.L9 TM16S8S
IVgS.6.1 TM16S88

IV97,7.23 I'M1607f,

l99g.6.23 TM16659
l998.6.11 TMI6660
t998.6.12 TM16661

1998.6.13 
'I'M16662

1998.6.14 TM16663
1998.6.17 TM16664

MagttoliacutTicinalis var.  bitoba
sichuan97-1b  DujiangYan, Sichuan  prov. China,

sicbuan97-2b  (luan  Xian. Sichaan prov. Chin-.
sichuan97-3b  Guan  X{an, Sichuunprov. China.

sichuan98-lb  I)u'iun Yan  Sichuan rov.China,

1997.6.t2 TMIS902
1997.(S.26 TMI6S]S
1997.9.8 TM!626S
l998.7.2 TMt658V

   of the trwik
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   f'A"'tStg'l'i'i]pcelbtulis
     

''":.t.'[ll
 fromlhetrunk

    
"
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    dry the harks
    inuirovellar37'C

l'ig, 1. Collecting Methods  ofSamples

Abbrevation  TM  indicates the medicinal  specimen  ;n Tsurnura &  (:o.
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diameter oftrunk,  and  the thickness ofbark  were  examined.

rfo
 observe  the anatoinical  feal.ures, cross  sections  ofal)out

15 nc m  thickness were  cut  off  from the barks and  stained

with  the  metlrylene  blue solution  afterbleached  with  the

Eau  de Javell solution. In each  cross  section, the nurnber

of  layers of  phloem  fiber bundles werc  countcd

microscopically.  Thc  number  of  layers of  phloem fiber

bundles was  reperted  as 
Cthe

 annual  ring like structurc' that

indicates the growth years of  the batks as the annual  rings

in xylem  by Shimomura et al. g) The arca  ratio of  oil cells in

each  cross  section  was  measured,  because rs -eudesmel is

known  to be in oil drops in Atractylodes lancea.iO) To

measure  the area  ratio  of  oil cells, a video  picture of  the

cross  section  about  1,2 mm  in width  was  taken for each

sample.  On  the video  pictures, the tota] area  and  thc total

oil cell  area  were  read  on  a Macintosh  computer  using  the

public domain NIH  Image 1.60 prograrn (developed at thc

U.S, National Institutes of  Health and  availablc  on  the

Internetathttp:llrsb.infb.nih.gov/nih-imageD.Thearearatio

of oil cell equals  the total oil cell area  divided by the tota1

area  on  the video  picture.

Statistics The interspecific variation  and  regional

diflerences ofthe  constituent  contents  were  cvaluated  bv                                          '

the analyses  ofvariance.  The  analyses  ofvariance  and  the

correlation  between each  character  were  performed by

using  
"Excel

 statistics for the Macintosh', 
i')

RESULTS

   The  mcanvalues  and  standard  deyiations ofthe  major

constituent  contents  and  the morphological  characteristics

are shown  in rftible Il. The  rriagnolel,  honokiol, and  rs -

eudesmol  contents  in each  sample  tree are  illustrated in

Figs. 2 
-

 4, respectivety.

Magnolol contents  As shown  
rllable

 ll and  Fig. 2, the

mean  niagnolol  content  inM. qtiicinalis was  significafitly

higher than that in M  obovata,  whereas  there was  no

significairt difTerence between the mean  magnolol  contents

in M  obovata  and  iLd: qtiiclnatis van  hiloba. Howeveg the

magnolol  content  had a  larger standard  deyiation in M:

oX7icinatis  (1,29 %) than inM  obovata  (O.71 %) or  M

qMcinatis var  biloba (O.91 %).

    In iWl  obovata,  there  was  no  significant  difference

among  the mean  magnolol  contents  of  the trees ftom  Iwate

(1,91 %}), Shizuoka (1.48 
`Z,),

 and  Kochi  (1.88 %), though

iwate96 (2.26 %) and  iwate97 (2.54 %) from  Iwate had

somewhat  higher magnolol  contents  (Fig. 2).

    rn M: qti7cinalis, lhe mean  magnolol  content  ofthe

trees from Sichnan (3.53 %) was  significantly higher than

that from Minnan  (2.42 %).

Honokiol contents  As shown  in Table ll and  Fig. 3,

the mean  honokiol contents  in M, qLr}cinalis was

signif:icantly higher than that inM  obovata,  whereas  there

was  no  significani  difference between  the mean  honokiol

        
'l'ABLE

 II. Constitutent Contents and  Ntorpholog'

   Species rMr-ber  Mngnelel henokiel I'1-endesm/]1 heighrof

    or eftrce  conlel]t Conteut  colrtemt  lroc

   Pruducing  (%) (%) C%) (ni)
･-･･.. als!.ri.c.t-..- ."..-.....-... .-.......-..r

M.obovata  9 1,78 ± O.71 OJS ± OG5  O.21 ± O.10  1],6 ± 2.4

   lvvate 3 1.91± -91  O.17 ± (MS  O.16 ± o.uS  ll,7 ± 2,4

   Shizuuka  3  1.4S ± O,GT O,32± O.20 n.32 tl O.10" 9J ± 1.S

   Kouchi 3 1.gB± OA']  l.SO ± n.41"'  O.24 ± T}.08"  13.3± 1.2

 M, ofTteltmts I3 2so ± 1.2g -  2.1/-± LOI SI  O.Ol± O.IO*i 10.1± 1.8

   SichuEn G 3.S3 ± 1.24 2.2a ± 1.27 O.l3 ± O.12  9.3± 2.2

   YtwnTan  'r 142 ± ].12"" 1.01± n.BS U.03± O.02"" 10.7± 3.2

 M. gfficinazas

 var,  hiloba 4 zo4 ± o.gl o,g4± e.sc o,os± oos**  g.e± 1.2

   (SiC+]11aTl)

 All values  arc  expressed  as  the  mean  ±  standard  deviatien.

 I.east significant  difference ot' the mean  fromM, obpvata  . 'p  <  O.05
 Least signifScant  difference of  the  mean  ['rom Iwate, Sp <O,05,  ff#p

 Least significant  dif['ereiice ofthe  mean  from Sichuan, Ap  <  O.05,

icalCharacteristicsin  Magnolia specics

lungdiameter
 of  tnmk  atheightef1nl

 .{.FPi).

 21,O± 2.S

 2L7 ± 1,3

 21.5± IS.2

 t99 ± 3.3

 162 ±6,6*

 21,3± S713.3-+S.5"

thelargestmmiber
 "t'tinmuAl
 rings

39.2± 16.0

 50.7± S.s

 19,/3 ±,4,G Si471

± 8,1

22.l± Y2*-23,3

± 10,1

 2L4 ± 9.4

nuniberef

 layc[s offiberbundles

22,4± 5J27.T

 +. :S16.7
± o.G"2],O

± 5,6

 thtiCkness arear2tie

 ot'ba[k  ofoil ¢ ell

  (.n]m] (%)

2.S2± n.99 1.n ± t.30

3.ID± O.91 2.T･7± LOS

2.4S± 08g"  4.28± 1,15""
             -
2JG ± L02 4.19± 1,13

20S ± S,1 2,42± l.06** 4.16± LS9S

18.8±"Sl 2.64± 1.12 4.13± 1,48

!2.7± 6.0 2.26± O.9en 4.l7± 1.G7

14,5± 2,O IS.7± 2.1"  13.S± Lo..  ISg ± o.slW  3.14± 1.S41

  
**p

 <O.Ol.

 <O.Ol.AAp

 <O.Ol.
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conlent  inAi obovata  arid that in ,S4  tu7}cinalis  var.  hitoba,

thoughiLiC qt71cinaiis had a highcr standard  deviation ( 1 .07

%,) than  A4 obovata  (O,65 Yk) atid iVtr. (di?cinalis  var,  biloba

(O.54 %,).

    In iLd:  ohovata,  the mean  honokiel content  of  the trecs

from Kochi  (1.50 %) was  obviously  hjgher thnn those  ftom

Iwate (O.27 %)  and  Shizuoka (O.32 %) with  significances

(Fig.3).

    In M:  qZncinalih', there  was  no  significant diffk}rence

in the mcan  honokiol contents  between thc trccs from

Sichiian and  YUnnan,  though  the mean  honokiol contents

of  the trees ftom  Sichuan (2.28 %) were  slight]y higher

than  those from  Yunnan  (2.01 %). Most trccs  of  iWr.

(tfi7ejnatis  from  Sichuan had comparativeLy  high honokiol

contents  of  about3 %, but sichuan97-1  had an  extre  mcly

low mean  honokiot content  (O.2 l %b), The honokiot contents

of  thc samples  collected  in Minnan  were  yarious,  ranging

from aboud  
`Z)

 to 3 %  (Fig. 3),

B -eudesmol contents  As showtt  in rllable  II and  Fig.

4, the mean  S -eudesmol contcnt  in M.  obovata  was

significantly  higher than  those  ofM  o)aicinatis  and  M

qMcinalis  var,  bitoba, and  thcrc was  ne  significant

difference between  the mean  B -eudesmol content  in M/

qfi7cinatis and  that in rta qfi7cinalis var,  biloba. iLItignoha

obovata,  and  M  ctt7ieinalj,s had a similar standard  deviation

(O. 1O %), whereas  Mcrgnolia q17icinalis var. hiloba had a

lower standard  deviation (O.05 %). Howevet the standard

deviatien in each  tree of M. ohovata  (e .e6 `Z))  was  obviously

higher than {hose of  .･V, qfi1'cinalis (O,OL 9()) and  of  M.

ttt7icinahs  var. hiloha (O.02%) (Fig. 4).

    In A･t obovata,  the mean  B -eudesmot content  ofbatks

from Iwate (O,16 V(,) was  significantly  lower than  thosc

from Shizuoka (O.32 %)  and  Kochi (O.24 %).

    In ?L(t qti?cinalis, the mean  B -eudesmol contents  of

barks ffom Sichuan (O. I3 %) was  signifTicantly higher than

that from Ytinnan (O.03 %): sichuan97-1  hnd an  extrcmely

high mean  tS -eudesmol content  (O.33 %), though the other

trees ofM.  qff}cinaiis had cemparatively  low mean  of  XS -

eudcsmol  content  of  less than about  O. 1 %  (Fig, 4).

Morphologicalcharacteristics Therewas  no  significant

diffk renccs  in the long diamcters of  trunk at a height of  1

m,  and  in the area  ratio  of  oii  cells  among  M. obovata,  A･t

(afficinalis,  and  iVI. qfiicinali,v var. hitoba, Thc  largest

number  of  annual  rings  in the tree and  the thickness of

bark were  significantay  tower in M, q17}cinalis and  M,

qti7cinalis yar. biloba than in i'Xd: obovata.  The nurriber  of

laycrs of  fiber bundles of  iW/  clLficinalis  var, biloba was

significantly  lower than those of  M. obovata  and  M,

qffcinalis (Tlable II).

  7
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Correlation of  each  character  The  simplc  correlation

coeencients  between each  character  in M. obovata,  iV/

qfi7cinalis, and  MZ  czfi7cinalis  var  biloba are shown  in 
rllable

III.

    InM  obovata,  a cornparatively  close  correlation  with

a  simple  correlation  coefficient  above  O,SOO was  observed

between the `magnolel
 content'  and  the 

`height

 above

gi()und', 
dlong

 diameter of  trunk', 
`numberof

 annual  rings'

and  
`thickness

 ef  batk'; and  between the `

 B -eudesmol

content'  and  the 
`number

 of  annual  rings' and  
`area

 ratio

of oil cells',  whereas,  no  correlation  was  observed  between

the morphological  characters  and  the 
`honokiol

 contcnt'.

However, thc correlation  with  a simple  correlation

coefficient (e.793) was  notedbetween  the magnolol  content

and  honekio1 conient  in M/  obovata  in the trees ftom Jwate

and  Shizuoka, but not  in those from Kochi (Fig. 5). Among

the trees collected  in Kochi,  no  correlation  was  noted

between the magfiolol  content  and  the honokiol content

probably because the honokiol contents  ot' Kochi sarnples

were  much  higher than  those  of  Iwate and  Shizuoka

samples  though the magnolo1  contents  ofKochi,  Iwate and

Shizuoka sarnples  were  almost  the same.

    In M/ o/fficinatis,  there was  a comparatively  close

correlation  between the 
'magnolol

 content'  and  the

`honokiol

 content', 
`long

 diameter oftrunk',  
`rmmber

 of

annual  rings' and  
Cthickness

 ofbark',  and  between the
Chonokiol

 content'  and  the 
`magnolol

 content'  and

`thickness

 ofbaik  
',

 whereas,  no  clear correlation was  noted

between the morphological  characters  and  the 
`

 B -

eudesmolcontent',

    lnM  qfi7einalis var,  biloba, there was  a compaTatiyely

close  correlation  between the 
`magnolol

 content'  and  the

`bonokiol

 centent', 
`number

 of  annual  rings' and  
`

 area ratio

of  oil cells', between  the  
Chonokiol

 contentT  and  the

`magnoLol

 content7,  and  between the dB

 
-eudesmol

centent7  and  the  
'area

 ratio  of  oil  cells'.

Regressions of  various  cbaracters  Simple linear

regressions  for the magnolol  and  honokiol contents  in At

obovata  ffom Iwate and  Shizuoka, in M  qfi7cinaiis, and  in

M  qptcinatis vaz  hiloba were  y =  O. 16x +  O.O1, y =
 O.60x

+O.37,  andy  =O.50x  - O.03, respectively  (Figs. 5, 6). The

ratios between the honokioi contcnt  and  the magnolol

content  inM,  qfiicinalis andiLdi  qti7cinatis var  biloba were

about  three or  four times that of  M/  obovata  samples

cellected  in Iwate and  Shizuoka.

    Such morphological  characters  as  the `heighr
 above

the ground', 
tlong

 diameter of  trunk', 
`number

 of  annual

rings',`nuvnberoffiberbundle',and`thicknessofthebark',

TABI.E  III.Simple  ("orrelation Coeftlcients of  (ndividual Characters in Each Species

 magnolol  honok;ot s-cudesmol

-  F.!nt!Cnl-. ..c.gu.tcnt ...- .cogteut-.height
 above  long  dianieter numbet  ef  nvmher  of  thickness

tbeground  ofthetr-nk  nnnuaitifigs  fibyYy!ct.lef ofthebarlt

'M.'o-toli'E'
 (ff.';'ii'S)

I-Ionokiolconients

s-eueesmokontents

Hcightabovetheground

kongdiumeterol'thctrunk

Number  of  amual  rillgs

Numbereffiberbuidies
'rhickuessofthebark

ArF.a. ra-tip. o!.oil  ce.L!.. ....

O.276**
 -O.03S.O.S06..O.614*#O.S30.*o.478tiO.ssl**

 O.03.7

o.rg6tO.lb9

 O,ISI
.U.104 -0211*
O.04(i -O.S3gi*
-e,osl -o.41os,
.e.132 -e.233*
O.39Y"  O,SOO**

M. qfficinalis {n =  144)

E-Ionokiotcontenl's
s-eudesmolcentcllts
Heightaboyctheground

Longdiameterof'thetTullk

Numbcfofannoalrings

Numberoffiberbundles
'rhickuessot'thebark

Arca ratio  ot'  oil  cell  .
M.  ofTl'cinalts var.

Honokielcontents
fi-eudesmolcontents

Hcight uboye  thc  groimd
Lengdiameterofthctrumk

Nnmher  of  aunual  rings
Numbereffiberbundles
Thickoessofthebark

".rea!a."/oof.sl/LEell-...

-e.go7\l-o.61o"
 e,7s4*i

-e.4s2** o,6ss.* o.s3o,*
-o.7o6# o,s4sl* oss2"  e.s2g**

 O.IS8 -O.247"
 

.e.3bOt*
 /O,46g

±.*-. .O-.3r5!f.."

O.729"

 O.078-e.4s4"O.644**O.S31*.O.504**O,60S.*O.330**

 (n=de)O,SIS,
±

O.331*-e.346*

 O.423*O.57ss*o.37S.

 0,051O.663**.....

-e.344**.O.203.

 e.ts4*O.3t6**O.3S7**O.SIO*.

 0.135

o,e7sO,132-e.o3oO.034O.l2SO.3S8:,
-o.S04ij-O.662.,

 O.Sog.i
.o.745i. O.SIS.*  D.S73"

.O.6Slt. O.S26**  O.SS7.. O.S22#

 O.03.7. 0,l26 .-O,Z.5S....-.O,9?Z.-.. O,274

hiloba

-e,132-e,371SO,t9GO.377O.492ttO.171e.261
 O.110

 O.220

 O.M7-e,3fi6*.e.314*O.ti53#

.O.949"-O.9S3i.-o.674

±*-O.7S7.*

 -O.090

O.9fi3SSo.461s

 o,s3e**

O,S6Si* O,SOS*.

..o.L4p.p.f--..p,.sg3.*t
  O.S69*s.t./p,p-g.4mr....

 
-o.l6g..-

Significance ofcorellation  coetTicient, 
*p

 <  O.05, **
 p <e.el.

Correlatien coet'ficient$  beyond O,SOO are  shown  in bold - facc typc,
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which  increase with  the growth  ofthe  trees, were  closely

correiated  with  each  othcr  in ,V.  obovata,  A4. ctt7icinatis,

and  iLt  ttLncinalis  var. hitoha, Especially. the thickness of

the batk which  directly concerncd  with  the quality of  the

magnolia  bark had a closc  correlation  with  the 
Llong

diameter of  trunk 
'

 and  the 
'numbcr

 of annmal  rings' in each

species,  The siTrrple lincar regression  betwcen the 'thickness

ofbatk'  a"d  the `long diarneter oftrutrk' for al1 the  samples

ofiL{[  ohovata.ndi  Qlrlcinati,s'. and  nt qfi7cinalis var,  biloba

are illustrated in Fig. 7. The simpte  lmear regresston  was  y
=  O. 12x +  l.13 and  its simple  correlation  coefTlcient  was

O.774, Thc irTvolutional rcgressionbetween  the 
"thickness

ofbatk'  and  the  ̀nurnberofarmuat  rings' for smnples  efiLC

ohovata,  fut qmaeinatis, and  M  qficinalis var. hitoba are

6
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 .38e2

  to
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      Contents el' M. obovata
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      preduced in lwate and  Shizuoka. R  is the simple  correlation

      coeffieient.Significanceot'thesimpleeorrelatioeeoefficient,
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Fig

illustrated in Fig. 8, 
'rhe

 involutional regression  was  y 
=

O.7 1xO ̀ " and  its multiplc  correlation  coefficient was  O.879,

DISCUSSIONS

Interspecific and  local varifttions of  magrielol,  honokiol,

and  B -eudesmol contents  iVbgnolia  obovata  hada

significantly  higher B -eudesmoi  content  than  M.

(tfiicinati,s' and  tLI  qtiicinalis va[  hiloha but lower magnolol

and  honokiol contents  than M/ qtncinalis. The  honokiol

content  ofM.  obovata  frorn Kochi was  unusually  high for

the 3apanese magnolia  batks, and  was  about  five tirnes thar}

from Iwatc or Shizuoka. The  mcan  homokiol content  of  the

biuks ftorn Kochi (1,50 `%)  was  obviously  higher than the

  7.za.
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value  reported  by Arimolo  et al. for the Japanese rnagnolia

bark (O.59 %)  or  that by Katsura et  at. forM  obovata

<O,43 %).S･T) The B -eudesmol content  ofAd[  obovata  from

Iwate was  significant,ly  lower than thosc  from  Shjzuoka

and  Kochi,

   Magnolia  QX7}cinalis had significantly  highcr

magnolol  and  honokiol contents  than iLt  obovata  and  iW:

ofi}einahs  var. biloba but a lower B -eudesmol content

thaiiM: obovata.  The magnolol  and  B £ udesmol  contents

ofM  qfi7cinalis from Sichuan were  significantly  higher

than  those ffom  Yi]nnany though  thc B -eudesmol contents

among  Sichuan samples  were  extremely  various  as shown

in Fig. 4. Magnotia  (aLficinalis  had  higher slandard

deviatioms ofthe  magnolol  and  honokiol contents  thanM

obovata.  Therefore, when  we  use  the barks ofM  qfi7cinalis

as  the  magnolia  bark, we  havc  to consider  that their

constituent  contents  tend to be various.

    The  magnolol  and  honokiol contents  ofiWl  qt77cinalis
var.  hiloba were  almost  the same  as those ofiLf. obovata                                          ,

but less than  those of  M.  oLaieinatis.  The  ie -eudesmol

content  inM  qfi7cinalis var, hiloha was  significantly less

than inM  obovata.  There was  no  signifTicant difference in

the B 
-eudesmol

 content  between M: qt7icinalis and  M

(U77cinatis  var.  bitoba.

The  ways  to choese  of  the Chinese magnotia  barks

simi]ar  to the Japanese  magnolia  barks in the

constituenteontents

    As  regards  the constituent  contents  of  the magnolia

barks on  the  market,  Arimoto  et  al.  reported  that  the

  7

  6AsesJ'4rOe'pt3E2

  l

  o

L.IM.1/

 ohovatai'Ll

 d,s± o.7I
 n-113[I

l,]± O.]
 n.7

I
1,I!･ o.e-
 n.54

I

3,T±, Ll"
 n.4,S  12 ± O.7"

      n;l9

I
M, officinalis
-t----2- --

4.3± t.]==
 n'19

L
 1.0--19 2.0--?.Y 3,O--39  4I]N4.g'{'hickness

 of  bark (mm)
Contents  in "i4.  tlfii'cinalis

.S,1± T,1"

 n.S

-.-.L......

S;ig. 9,

o-s.g o--o.D so-s.p

Magnolol  Barks of

Different[Miickness

Each bar represents  the mean  ±. standard  deviations of

magnololcontents.Theleast$ignificantdiffercnceofthemean

t'rom the  mean  of  M, obovata,  
*p

 <  O.05, **p  <  O.()1.

magnolo1  conteTit was  lower in tke Chinese rnagnolia  barks

than in the Japanesc magnolia  barks and  that the honokiol

content  was  higher in the Chinese magnolia  batks than in

the  Japanese  magnolia  barks,5) In contrast,  our  results

showed  that the magnolol  and  honokiol contents  in the

Chinese magnolia  barks (=: ivaZ qMcinatisand  M: qfi7cinalis

var. biloba) were  almost  the same  or higher than those in

the Japanese magnoliabarks  (=M obovala)  and  that there

was  a comparatively  close  correlation  between the

magnolol  conterrt and  the honokiol content  except  in the

M  obovata  samples  collected  in Kochi. This contradiction

may  reveal the fact that there are various  magnolia  batks

on  thc market  with  large variations  in the magnolol,

honokiol, and  B -eudesmol contents  than expected.  Then,

we  propose two ways  to choose  the Chinese magnolia  barks

similar  to the Japanese rnagnolia  barks in the constituent

contents.

    One is to use  the batks ofM.  qfi7cinalis var. biloba

because M/  qLlicinatis var. biioba had almost  the same

magnolol  and  honokiol contents  as M: obovata  though  it

had the less B -eudesmol contents  than M  obovata.

    The other  way  is to choose  and  use  comparatively

thin batks of  M: qti7cinahs. The  magnolol  and  honokiol

contents  inM  qMcinalis are  closely  correlated  with  the

thickness ofbarks  ('Ilable III). Ifwe chose  thin barks ofiW:

(lfi7cinalis,  the magnolol  and  honokiol contents  should  be

low, The  magnolol  and  honokiol contents  in iLd: qfi7cinalis

barks of  different thickness were  compared  with  the

correspending  vaiues  ofMl  obovata  (Figs. 9, IO). InM

5
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qtiicinatis, the batks thickcr than 2 mm  had significantly

higher magnolol  content  than  that in M  ohovata  (p <  O.O 1 )

but the barks thinner than 1.9 inm  had abou{ the same  mean

of  magnolol  content  as M,  ohovata  (Fig, 9). The honokiol

centents  in M, oj77cinalis increased with  the increase of

thickness  ofbarks  and  evcn  very  thin barks had obviously

higher honokiol contents  than  the barks ofM  obovata  ip <

O.O 1) (Fig. IO). Thercfore, comparatively  thin batks ofM[

ctfiieinalis  are sinrilar to thc Japanese magnelia  barks in

the magnolol  contcnt.

   On  the contrary,  ifwe want  magnolia  batks of  high

magnolol  and  ho nokiol  contents,  wc  should  choose  the

magnelia  barks consisting  of  the thick barks of  M.

q177cinalis.
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