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The Comparison of Morphological and Constituents of the Leaves of
Magnolia officinalis, M. biloba and M. obovata

Seo Hee Park, Ui Jung Yun, Jong-Hun Shin‘, Byoung-Mok Kwonz, and KiHwan Bae*
College of Pharmacy, Chungnam National University, Daejeon 305-764, Korea
"Lab of Marine Natural Products and Structure Determination, Natural Products Research Institute,
Seoul National University, Seoul 110-460, Korea
’Molecular Cancer Research Center, Korea Research Institute of Bioscience & Biotechnology, Daejeon 305-333, Korea

Abstract — In this study, we analyzed and quantified the contents of magnolol (1), honokiol (2), and obovatol (3) in the leaves
of Magnolia species by HPLC. HPLC methods were developed and validated by ICH guide lines comparing the linearity, intra-
day precision, inter-day precision. The optimal conditions were as follows; wavelength: 288 nm, column: Zorbax Eclipse XDB-

CI8 (2.1 x 150 mm, 5 pm), mobile phase: Acetonitril - 0.1%

H,PO, (45:55, v/v) buffer, flow rate: 0.5 ml/min. The contents

of magnolol, honokiol and obovatol were 1.08%, 2.37%, and 0.57% in the leaves of M. officinalis, 0.50%, 0.03%, and 1.54%
in the leaves of M. biloba, 0.37%, 0.03%, and 0.76% in the leaves of M. obovata. The contents of effective ingredients in the
leaves of M. officinalis and M. biloba were higher than that of M obovata. Especially, the content of obovatol in the leaves
of M. biloba was remarkably high. This result showed that the shapes of leaves have a certain relationship with the content

of obovatol.

Key words — Magnolia officinalis, M. biloba, M. obovaia, magnolol, honokiol, obovatol, HPLC
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Fig. 1. The leaves of Magnolia officinalis (a), M. biloba (b)zo)

and M. obovata (c)*".
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Magnolol (1) - White powder; mp 102~103°C; UV A,
(MeOH): 293 nm; IR v,_,, em™': 3160 (hydroxyl group),
1610, 1494, 884, 825 (1,2,4-trisubstituted phenyl), 1643,
1412, 993, 915 (CH=CH,); 'H-NMR (300 MHz, CDCL,)
6:3.37 (4H, d, H-7, 7), 5.01 (2H, dd, J=1.2, 11.4 Hz,
H-9, 99, 5.06 (2H, dd, J=1.2, 18.6 Hz, H-9, 9, 5.62 (2H,
s, 2x0H), 594 (2H, m, H-8, 8", 6.94 (2H, d, /=8 Hz,
H-3, 3, 7.10 (2H, d, J=2 Hz, H-6, ), 7.15 (2H, dd,
J=2, 8 Hz, H-4, 4); "C-NMR (75 MHz, CDCl,) & : 39.5
(C-7, 7, 1152 (C9, 9), 116.8 (C-3, 3), 124.5 (C-1, 1),
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Fig. 2. Chemical structures of magnolol (1), honokiol (2), and
obovatol (3).

129.8 (C-4, 4, 131.4 (C-6, 6, 133.3 (C-5, 5%, 137.2 (C-
8, 89, 151.0 (C-2, 2.

Honokiol (2) — White powder; mp 87~88°C; UV 2,
(MeOH): 293 nm; IR v,__, em™': 3280 (hydroxyl group),
1610, 1500, 882, 826 (1,2,4-trisubstituted phenyl), 1645,
1410, 987, 907 (CH=CH,); 'H-NMR (300 MHz, CDCl,)
6:3.27, 336 (2H, dd, J=6.6 Hz, H-7, 7"), 5.10 (2H, m,
H-9), 5.20 (2H, m, H-9"), 5.94 (2H, m, H-8, 8), 6.74 (1L,
d, J=8.0 Hz, H-5), 6.91 (1H, d, J=8.0 Hz, H-3"), 6.97
(1H, dd, J=2.0, 8.2 Hz, H-6), 7.00 (1H, d, J=2.0 Hz, H-
2), 7.15 (2H, dd, J=2.0, 8.0 Hz, H-4"), 7.17 (lH, d, J=
2.0 Hz, H-6"); "C-NMR (75 MHz, CDCL) &: 35.0 (C-7),
39.4 (C-79, 115.7 (C-9), 115.8 (C-9"), 116.5 (C-3), 116.8
(C-3"), 126.5 (C-1), 127.7 (C-1"), 128.6 (C-6), 128.8 (C-3),
129.6 (C-4"), 130.3 (C-2), 131.1 (C-6"), 132.4 (C-5, 136.1
(C-8), 137.8 (C-8"), 150.7 (C-2", 153.9 (C-4).

Obovatol (3) — Viscous oil; UV A, (MeOH): 272 nm;
IR v, cm™: 3600 (hydroxyl group), 1610, 1500 (1,2,4-
trisubstituted phenyl), 1645 (CH=CH,); "H-NMR (400 MHz,
CDCly) 6: 3.18, 3.35 (2H, each d, J/=8.0Hz, H-7, 7, 5.0
(4H, m, H-9, 9, 5.4 (2H, br s, 2xOH), 5.8-6.0 (2H, m,
H-8,8), 6.28 (1H, d, J=2.0 Hz, H-6), 6.57 (1H, d, J=2.0
Hz, H-4), 6.92 (2H, d, J=8 Hz, H-3', 5", 7.12 (2H, d,
J=8.0 Hz, H-2, 6'); "C-NMR (100 MHz, CDCL,) &: 39.5
(C-7, 7, 110.6 (C-4), 111.1 (C-6), 115.7 (C-9, 9"), 117.8
(C-2', 6)), 129.8 (C-3", 5", 132.5 (C-5), 132.9 (C-4"), 135.2
(C-2), 137.2 (C-8, 8, 143.6 (C-3), 144.7 (C-1), 154.9 (C-
1.

AloF 8 77| - B Aol A8 P EYELL HPLC
|02 J. T. Baker (NJ, USA)ZH-E] 7439, 21 9 A
B #23% HEF 2T A3 $E S 57 2 9%
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Aleke AMEEITE B2 33 SFE 0.25 um membrane
filter® o33t ALE-3}SAT)

A%l o) A8 HPLC system-& SCL-10A system con-
troller, LC-10AD 3=, SPD-10A UV-Vis Z4%7| (Shimadzu,
Kyoto, Japan)2 =L, ZHL Agilent(MO, USAN}2]
Zorbax Eclipse XDB-C18 (2.1 x 150 mm, 5 um)$} Waters
(MA, Ireland)*}] Nova-Pak C18 (3.9x 150 mm, 4 um) Z
&, u-Bondapak C18 (3.9x300 mm, 10 pm)E AHE-31H 2,
71= A O 2= Pheonomenex (USAYHY Security Guard
Guard Cartridge Kit C18& AM&-3titt. 3&F SR/+< A
Zol= Milli-Q Apparatus (Millipore, MA, USA)E A&

1
T
¥

28 - 5 T2 (34, 8%9) € o e
Ug 77 F=3 SEUE okxdoiA %
Aot 2solA e AES T 247k 15 g% methanol
300 mlE 60°CellA] 2A17H4 23] 85 F&E3te] MeOH ex.
£ AT} o] A2 hexanel & HE T & Q) FE3I9 )
AZE 2259 5mgd FHal] veke 1 mbell 3 045 um
membrane filter® <33+ & HPLCE 4131tk

EFMHo| X - oA 7|EsH=E £2], 573 magnolol,
honokiol, obovatol2- methanolZ 3]AJsle] A8 T8
Aoz 3y

HPLC &4 gi — A}F8-7]7]= HPLC systeme SCL-10A
system controller, LC-10AD %, SPD-10A UV-Vis A&
7] (Shimadzu, Kyoto, JapanP|r}. #AH S 2= Zorbax
Eclipse XDB-C18 (2.1x 150 mm, 5 pm) ZH-& AM8-31%92,
o] 5/ CH,CN:0.1% A4 (45:55, viv)= 0.5 ml/min®
o2 227101, 288 nm FIA HEIHI AL
oA HPLCE FH3lth. 9832 10 plE 3L 33
HHE A skt

an o g
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R =0.9981
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2 Qo] o] FA Sl BYkelH, Hole 4.1~
492 cm, & 17.3~204 cmZE 1 H 87} 3.4 cm 0w,
WEE 2426201300 AHFE P Feo] glor,
Qul Ajole] 2Euo] ullg- Mslal EE3ISITE M. biloba
o] Qe AFAAY Jog Yol ol MEH AFoT F
A &e7te Bolw, ZolE 403457 cm, F2 141~
175 emZ 2 B 87} 5emolRem, s 21-2389]
At o] Feo] glar ol Aloje] 2EWo] UL
Aok, M obovaie®] Q& TP o7 glo] olgiiHol yA
SErhe Booly, ¥R QFo] 248 with 4
o] 43.8-48.5cm, =2 16.8~19.9cmZ L H|7} 4.9 cm%
on, WEE 23-26F0|UTh A Abolo] aE o] T
S} ol Hig] EAon, HA o] IS E A
ATt ZBEZ M bilobad] Y& 1 2¥o] Loldg o),
M. officinalis®t M. obovata®] -2 4F<] Mo} T2
g, SlHe] zhee] zjolZ HefHlwrt 7Fssiit (Table ).

EEEE BN - 3 3 Youry 2y, YD
magnolol, honokiol, obovatol E=E 2 o] €]} calibration
curveoll A Z}zhe] S| AHA A& y=27.743x+0.0268%} y=
37.779x+0.0148, y=8.896x+0.0547%. 3, R*& Z+7} 0.9981,
0.9981, 0.99943A] 19 717he 5.3t ML Ve
o} (Fig. 3). =3+ magnolol, honokiol} obovatol®] ¥ &

Table 1. The morphological comparison of the leaves of
Magnolia officinalis(a), M. biloba(b), and M. obovata(c).

S O ——) 0.0 s
0 0.1 0.2 03 0 0.1
Concentration {mg/mi)

Concentration (mg/ml}

a b C
A =29 AENEE =Y
7] 5 #7719 #)7]8 Llaihs
Z)o(cm) 44.1~49.2 40.3~45.7 43.8~48.5
Z(cm) 17.3~20.4 14.1~17.5 16.8~19.9
o= 24-26 21~23 23~26
HHE) 578y Sre=s U
Y g g e
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25 [
y = 8.896x + 0.0547
2.0 R =0.9994
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g 10 |
0.5
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Fig. 3. Calibration curves of magnolol, honokiol, and obovatol.
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Fig. 4. HPLC chromatogram of standards and the extracts from
the leaves of Magnolia species.

Standards : honokiol, obovatol, magnolol.

The extract from the leaves of Magrolia officinalis.

The extract from the leaves of M. biloba.

The extract from the leaves of M. obovata.

Wxel A7k AU == 712} magnolole] 1.02~5.72%, 2.69~
8.63%, honokiol®] 1.00~4.97%, 2.51~4.89%, obovatol©]
1.89~7.77%, 3.38~6.14%°] ATt

REME B BY - =1 SEulely oA Al
gk =4 F0ke) A 3 o gEA Fuke] o A8
of thste] HPLC o2 A 711 fa/die] g&ks 7}
Zy stk (Fig. 4). B A8 M. officinalis®} 4} 3
FS 4T Z 3 magnolol2 1.08%, honokiol2 2.37%,
obovatol 0.57%= A fFa/dio] BF F2A =& 3af
RATH M biloba2] U2 obovatol®] 1.54%= 1% =
SrekS 19l wHHo) magnolol#}t honokiol2 & o=
e aks BT M obovata®] 2 SDA] obovatol?]
ZFo] 0.76%ZA FA YEFSA RE, magnolol¥ honokiol$]
TaRe 2ES B 4 3IAuk (Table ). 24 fFE4888 B
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1. Bae, K. (1999) The Medicinal Plants of Korea, 114. Kyo-
Hak Publishing Co., Seoul.

Table IL. Contents of honokiol, obovatol, and magnolol of hexane fraction from the leaves of Magnolia officinalis, M. biloba,

and M. obovata

Magnolol Honokiol Obovatol
Sample Contents (mg/g)  Contents (%)  Contents (mg/g)  Contents (%)  Contents (mg/g)  Contents (%)
M. officinalis 2.92+0.24 1.08£0.09 6.39+0.50 2.37+40.19 1.54+0.18 0.57+0.07
M. biloba 1.11£0.01 0.50£0.04 0.07£0.01 0.03+£0.00 3.39+0.21 1.54+0.10
M. obovata 2.33+0.14 0.37+0.02 0.20+0.02 0.03£0.00 4.81+0.09 0.76 £0.02

Each datas are given as meantS. D. % for three measurements.
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