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Abstract - In this study, as a result of exploring the physiological activity of plants useful for agriculture on various plant
resources, it was possible to confirm an activity similar to auxin that promotes plant rooting in methanol extract of Cinnamon
Bark (cortex of Cinnamomum cassia J.Presl). After separating the active body by applying column chromatography and
HPLC to the CHCI3 active fraction obtained by solvent extraction for each polarity from the methanol extract of cinnamon
bark, cinnamyl alcohol was identified through GC/MS analysis. By bioassay using cinnamyl alcohol standard and the active
fraction separated and purified from the methanol extract of cinnamon bark, the rooting rate of mung bean seedlings of the
cinnamyl alcohol standard was 290% compared with the untreated control at 134.2 ¢g/mL concentration, and the adventi-
tious root formation activity similar to the rooting rate (268.6%; 100 1g/mL) of the active fraction was shown. In conclusion,
it is believed that cinnamyl alcohol contained in methanol extract of Cinnamon Bark is the main compound that induces
adventitious root formation in mung bean.
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Fig. 1. Schematic isolation procedure of substances inducing
adventitious roots formation from Cinnamon Bark 80% met-
hanol extracts.

Silica gel column chromatography

Silica gel column chromatography®H-& ARE-5}o] 2HAJS- L)
Bhd 28] CHCL 29 2552 3 g Ul 29 9 AAIsH
o} B2 AL silica gel (70~230 mesh, Merck) 60 g2 column
(82 mm X 60 cm)o]] =213t & A 7|-80)E hexane—EtOAC (19
S 1v/v; 0.25 1)OlA (14 1v/v; 0.251), (9 1v/v: 0.951T),
(4:1v/v;025L), B:1v/v;0.25L), (2:1v/v;0.25L),
(1:1v/v:0.25L) 183 MeOH 0,3 L] <oA= 8533 T
223
F254, aluminium sheets 20 cm X 20 cm, Merck)S& AR5}
TUT R gHE 7 B S Mot 55 SO AMESt
ArhFig. 2). E3t silica gel column chromatography £21&
= 5 2SS YEHE= CF-5 £35S silica gel (230~400
mesh, Merck) 50 g-& column (27 mn X 20 cm)o]] 315112
Z17)-81= chloroform—hexane (2 : 1, v/v; 2 L) W MeOHZ
S=stlon, felsS o] 18I N, gasE 0.2 MPa® oF
g5 7heto] Eesigint Aldde] 156 mLA EFsk3len,
TLCE ARE-S1o] EUS R 71 855 ot AEH7dS AAl
sF3lchFig, 2),

-5 thin layer chromatgraphy (TLC, silica gel 60

-13-

Acitve fraction Chloroform layer fr. 154 g
Silica gel column chromatography

Hexane : EtOAC 19 : 1
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(Cn))
“:1
B:1
2:1
a:1n
MeOH

Acitve fraction CF-5 fr. 1.1 g

Silica gel flash column chromatography
CHCI; : Hexane 2:1
N, 0.2 MPa

Acitve fraction CS-4 fr. 134.23 mg

HPLC

Detector : Waters 2487 Dual A Absorbance
Column : YMC Pack pro C18 RS 5 /m,
@ 10 x 250 mm

2 mL/min, 254 nm

Gradient

0-20 min MeOH : H,O 6 :4)
20-25 min MeOH : H,O (10 : 0)
25-40 min MeOH : H,O (10 : 0)

Acitve fraction H3 fr. 16.24 mg

HPLC

Detector : Waters 2487 Dual A Absorbance

Column : Sunfire C18 5 m, @ 4.6 x 250 mn
1 mL/min, 254 nm

Gradient

0-20 min MeOH : HO 6 : 4
20-25 min MeOH : H,O (10 : 0)
25-40 min MeOH : H,O (10 : 0)

Fig. 2. Schematic isolation procedure of adventitious roots
formation induced compounds from the purified chloroform
fraction.

Semi—prep, HPLC purification

A4S e = CS—4 B3 E2 high performance liquid
chromatograpgy & AR5 2] B AA5H3AH. HPLC pump
+ Waters 1525 Binary HPLC pump, Detector+= Waters 2487
Dual Absorbance A Detector, Column-S £-3-8 YMC Pack pro
CI8 RS (5 ym, 10 mm X 250 mm)= ARE-8}FSIT) Injection volume
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Analytical HPLC analysis
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GC/MS analysis
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Table 1. The condition of GC/MS for the identification of
adventitious roots formation inducing substances.

Instrument Agilent 5977A Series GC/MSD System
Column Agilent DB-5MS
(30 m x 0.25 mm, 0.25 (m)
Injector temp.  250C
Oven temp. (650 Smg min)---10C/ 1 min---280C
Carrier gas Helium
Split ratio 1:5
Separator temp. 280C

Ion source temp. 280TC

Software Platform Mass Hunter
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Fig. 4. Effect of Cinnamon Bark extract by methanol concen-
tration on the formation of adventitious roots. A, Control; B,
0% MeOH; C, 20% MeOH; D, 40% MeOH; E, 60% MeOH; F,
80% MeOH. The vertical bar represents the mean + S.E. of
three replicates. *p < (.05 compared to the control.
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Fig. 5. Effect of concentration-specific treatment of 80% me-
thanol extract from Cinnamon Bark on adventitious roots for-
mation. A: Control, B: 0.25 mg/mL, C: 0.5 mg/mL, D: 1 mg/mL,
E: 2 mg/mL, F: 4 mg/mL. The vertical bar represents the mean +
S.E. of three replicates. *P < 0.05 compared to the control.
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Fig. 6. Adventitious roots formation effect of various organic
solvent extracts from Cinnamon Bark extract. A: Control, B:
80% MeOH extract, C: Hexane, D: Chloroform, E: EtOAC, F:
MeOH, G: Residues. The vertical bar represents the mean =+
S.E. of three replicates. *P < 0.05 compared to the control.
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Fig. 7. Effect of CF fractions purified from chloroform extract
on adventitious roots formation. A: Control, B: Chloroform, C:
CF-1, D: CF-2, E: CF-3, F: CF-4, G: CF-5, H: CF-6. The
vertical bar represents the mean = S.E. of three replicates. *P <
0.05 compared to the control.

20

——

=
=]

No. of adventitious root
<

ey

Control CF-5 Ccs-1 Cs-2 Cs-3 CS-4 Cs-5

0. 1mg/mi

Fig. 8. Effect of CS fractions purified from CF-5 fraction on
adventitious roots formation. A: Control, B: CF-5, C: CS-1, D:
CS-2, E: CS-3, F: CS-4, G: CS-5. The vertical bar represents
the mean + S.E. of three replicates. *P < 0.05 compared to the
control.
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Fig. 9. Semi-prep. HPLC chromatogram of CS-4 fraction
purified from Cinnamon Bark.

16

+:

No. of adventitious root
» ©

Nl

Contorl Cs-4 H-1 H-2 H-3 H-4

0.1 mg/mL

Fig. 10. Effect of H fractions purified from CS-4 fraction on
adventitious roots formation. A: Control, B: CS-4, C: H1, D:
H2, E: H3, F: H4. The vertical bar represents the mean =+ S.E. of
three replicates. *P < (.05 compared to the control.
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SF3IL H32l0] 268,6%2] B 0% 7HE & A o & 2AL
{ch(Fig, 10).
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GC/MS analysis
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Fig. 11. HPLC chromatogram of cinnamyl alcohol and H3 fraction purified from Cinnamon Bark. A: Standard (Cinnayl alcohol), B:

H3 fraction.
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Molecular Mass : 134.18g/mol
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Fig. 13. Mass spectrum and chemical structure of 2-propen-1-ol, 3-phenyl- identified from the active farction H3 of Cinnamon Bark

extracts.
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Fig. 14. Effect of treatment by concentration of standard
product cinnamyl alcohol on the formation of adventitious
roots. A: Control, B: 0.1 mM, C: 0.5 mM, D: 1 mM, E: 2 mM.
The vertical bar represents the mean + S.E. of three replicates.
*P < 0.05 compared to the control.
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Fig. 15. Effect of Cinnamon Bark hot water extract by concen-
tration on the formation of adventitious roots. A: Control, B:
0.25 mg/mL, C: 0.5 mg/mL, D: 1 mg/mL, E: 2 mg/mL, F: 4 mg
/mL. The vertical bar represents the mean = S.E. of three repli-
cates. *P < 0.05 compared to the control.
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Fig. 16. Effect of 80% methanol extract from Cinnamon Bark
hot water extraction residues on adventitious roots formation.
A: Control, B: 0.25 mg/mL, C: 0.5 mg/mL, D: 1 mg/mL, E: 2 mg
/mL, F: 4 mg/mL. The vertical bar represents the mean + S.E. of
three replicates. *P < (.05 compared to the control.
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