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Isolation of Anti-cariogenic Agent, Stigmasterol, from Aralia continentali

Hyeon Hee Yu, Hae Dalma Moon', Ji Young Hwang', Seon Young Kim',
Seung Il Jeong?, Byung Hun Jeor®, Yong Ouk You'™

Department of Food and Nutrition, Kunsan Natienal University,
1. Department of Oral Biochemistry and VCRC, School of Dentistry, Wonkwang University, 2. Jeonju Biomaterials Institute,
3. Department of Pathology, College of Oriental Medicine, Wonkwang University

In the present study, we has been isolated the anti-cariogenic component, stigmasterol, from Aralia continentalis
(A. continentalis) and identified by MS, 'H-NMR and "®C-NMR and also investigated the anti-cariogenic properties of
stigmasterol. The methanol extract of A. continentalis showed concentration-dependent inhibitory activity against the
growth and acid production of S. mutans. The MeOH extract was suspended in H,O and sequentially partitioned with
n-hexane, CHCls, EtOAc, and n-BuOH. The CHCI; fraction showed remarkable antibacterial activity against S. mutans.
The anti-cariogenic compound, stigmasterol, has been isolated successively through the screening system and various
chromatography methods. Anti-cariogenic properties of stigmasterol were also investigated. From this active chioroform
subfraction, isolation and identification finally gave (24E)-stigmasta-5,22-dien-3B-ol (stigmasterol) {[a]®® -48.33°c(c
'0.28, CHCly)} by spectroscopic methods (MS, 'H-NMR and 'C-NMR) as an active principle. The compound,
stigmasterol, showed significant growth,-acid production, adhesion and water-insoluble glucan synthesis inhibitory effect
against S. mutans. These results suggest that stigmasterol from A. continentalis may inhibit cariogenic properties of
S. mutans and these properties may provide some scientific rationales that the local inhabitants used the extracts for
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Fig. 1. Solvent fractionation flow chart of A. continentalis,
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(230400 mesh, ASTM, Art. 9385, 200 g, 3 m)o] EXE 4
goll 2o n-hexane-EtOAc (9:1 (1 L), 5:1 (0.5 L), 21 (05 1), 1:1
(05 L)) Z2]1 EtOAc 100%SWAE dAFEOE 4G =
SZA17 50 mLY 947 E g2 TLCE AA|5lT 7719 AR
LD S E A E UEM fraction 30 Z2E] 24 4
TTES] Adh A&8A prep-LC (JAIJEL-1H column,
CHCl;, §< 3 ml/min, 220 nm)E& A]@ale] 548 #4)0]
E2 At} (Fig. 2).

—‘.46‘}04 silica gel
0 cm

1o 108.

CHCI3 fraction

Silicagel column with r>=hexane satd.
With /7 hexane:EtOAc gradient elution

I T T T T T
Fr.1 Fr.2 Fr.3 Fr.4

‘preparative HPLC 1

Stigmasterol (C,oH O, M.W. 412.698)

Fig. 2. Isolated procedure of continentalic acid from A. continentalis.
1) Column: JAGEL-1H, Solvent: CHCl;, Flow rate: 3ml/min, DetectorUv(220 nm)

Stigmasterol; colorless amorphous solid, mp 164-165T,
[(1]1)25 -483C (c 0.28, CHCL) 'H-NMR (300MHz, CDCL) &:
3.53(1H, d, J=5.4Hz, H-6), 3.53(1H, m, H-3), 1.01 (3H, s, H-19),
0.67 (3H, s, H-18). "C-NMR (75MHz, CDCl;) § 141.2 (C-5),
138.7 (C-22), 129.7 (C-23), 122.1 (C-6), 72.2 (C-3), 56.6 (C-14),
56.4 (C-17), 51.6 (C-24), 50.5 (C-9), 42.7 (C-4), 42.6 (C-13), 40.9
(C-20), 40.2 (C-12), 37.7 (C-1), 36.9 (C-10), 32.3 (C-7, 8, 25), 32.0
(C-2), 28.7 (C-16), 258 (C-28), 24.7 (C-15), 21.5 (C-21), 19.8
(C-11, 27), 194 (C-19), 19.3 (C-26), 12.4 (C-29), 12.3(C-18).
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SKAIL, columng AAAQ! silica gel2 Kiselgel 60 (230-400
mesh, ASTM, Art. 9385, Merck, Germany)S AMZ38I%3ct TLC
plate= Kiselgel 60F254 precoated plate (Art. 5552 Merck)E Al
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98l AH2E 'H @ PCNMR spectral= Bruker) (Germany)
AVANCE 3003} 500 MHzS) S AFSEI9ICE Eok 4TE &5
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mp7}t 164-165CQ] 48 A2} 'H-NMR spectrumol|A]  olefine
methine signalo] § 53704 BEEIQUL, § 3.53014] oxygenated
methine signalo] UERHIOD] =Sl
protonE0] § 2.78-1.290)4] LELT N sterolY) S o&8t £ QYR
t}. “C-NMR spectrumoi] A} 29709} B9 signalo] BEHUC,
o, 6c 1387 & 129.70141 olefine methine signalE 3} X9] o]&
2ol Ue Ae UAAL, FSH sc 722004
oxygenated methine signale WEFACE TI2]T  methylQ)
signalo] (6c 14.2 - 19.8)31} methylene signal (6c34.1 - 205)E9] 3
8 peak® HEHAICE I2IT I AHE @HolA] quaternary 371,
methine 117§, methylene 97§, methyl 6789] signalo] THEFF| AT
ole} 2 AWNES BT, 7129 2819 spectral dataS3}
HINIGHY (24E)-stigmasta-5,22-diene-38-ol &, stigmasterol 82 =
ABIick(Table 1, Fig. 3).
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Table 1. 'H and "*C NMR data for stigmasterol

Positions "H-NMR “C-NMR HMBC

i 377 G2, C3
320 C-1G-3, C4

3 353(1H, m) 722 C-1,C4
4 427 C-3, G5, C10
5 1412 -
6 353(1H, d, J=54H) 1221 C-7.C8
7 322 C6 C8
8 322 C-9 C-11, C-14
9 505 C-11, C-18
10 369 -
11 198 C-19, C-12.C-9
12 402 C-18, C-11, C-13
13 426 -
14 56.6 C-8, C-15
15 247 C-14, C-16
16 28.7 C-15, C-17
17 56.4 C-18, C-16, C-21
18 067(3H, s) 12.3 C-12, C-13, G-21
19 1.01(3H, s) 194 C-10, C-11, C-1
20 409 C-17, C-21, C-22
21 215 C-20, C-18
22 138.7 C-23, C-20
23 129.7 G-22, C-24, C-28
24 516 C-23 G2r
25 R3 C-27, C-26
26 193 Cc-27
27 198 C-25, C-2
28 258 C-24, C-29
29 124 C-26. C-28

Coupling constant values (in Jparentheses) are In Hz, " 1H-NMR spectra data for
compound (300MHz, CDCl} © 12C-NMR and HMBC spectra data for compound
(500MHz, CDCly)
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Fig. 3. Chemical structure of stigmasterol
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2. Stigmasterol®] S. mutans

Stigmasterol®] S. mutansol] thel ht A4S A3EG) L6
& BHI HA[uH Aol stigmasterolE 22} 1.25, 2.5, 5, 10, 20 pg/ml
o SEZ HIIGH =, S mutansE HE3] 37T 271014 244]
7S & BT E £55 A= Fig. 4%} 2T} Stigmasterol
£ BA E2 ERTOA 022310003 EBTE VERACE I™
o), 1.25 pg/ml ETOA] 021120003 EZTE UERII, 25 p
g/ml Lol 0.183+0.006, 5 ng/ml SLolA{= 0.052+0.005,
10 pg/ml ofl41= 0.0001+0.0001, 4 ng/ml oflA{= 0.0001+0.0001E
LIERA, 1.25 pg/ml o]&t Lol thEF) Bidld EAXQE
F93t ZOIE VIEHAYTH (p<0.05). tiRFol HIgkd 24zt 5%,
18%, 77%, 100%, 100%9] HAIH E12 VERAQCH
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Fig. 4. The optical density of Streptococcus mutans by various
concentrations of stigmasterol. The optical density of A550 were read by a

spectrophotometer. *p<0.05 was  statistically significant as  determined by
independent sample t-test for the mean values different from the control group.

3. Stigmasterol®] S. mutans A} g4 Axol n]A)= g3
Stigmasterol & 7loll W}E S. mutansol] QgF G714 44 o

A G3E Lotdr] {8) 1.25 2.5, 5, 10, 20 ng/ml L9 A5
ol S. mutansE FEJI] 24A17) ulE Eo) pH meter®2 pHE
Z23t Aibe Table 29} ). StigmasterolE WX &2 tha2
oA pHE 5.22:0.08€ LIERHRITE Stigmasterol= 1.25 ug/ml
STolA 52240.07, 25 pg/ml sTollAl= 530010, 5 ng/ml
SLoAE 594004, 10 ng/ml sEoAE 6.98:0.11, 20 1
g/ml BEOIAE 7.14:0112, 5 ug/ml 0|4} =T o)A thE Do)
NGl SAXOE SOJE Aol LIERIIL} (p<0.05).

4. Stigmasterol®] S-HA 22+ AAo] m)x)|= g3
StigmasterolZ} S-HAO S. mutans B2 A 317} Y=X

ok A3} (Fig. 5) tIRTS 135.33+2.08 (x10°) CFU/mlo|YL.

o, stigmasterol 125 pg/ml EEclAE 131674153 (x10%)
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7} stigmasterol 2]

CFU/ml, 25 pg/ml S 5T0]A1%= 113.00£2.00 (x10°) CFU/ml, 5 p
g/ml BTOIAE 93.67:4.01 (x10°) CFU/ml, 10 pg/ml STol
AE 64.3342.08 (x10°) CFU/ml, 20 pg/ml SEolA] 62.67+1.58
(x10°) CFU/mIZ 2.5 pg/mio]&} SEoIA thETol Bisle 2

e F57t S UUTH (p<0.05).

Table 2. The pH of Streptococcus mutans by the various
concentrations of stigmasterol

Conc.(pg/mi)
Control 5.22%0081)
125 5.22£0.07
25 5.30£0.10
5 5.94£0.04*
10 £.98+0.11*
20 714£011*

" Value represent the NeantSD obtained from triplicate experiment *pl005 was

statistically significant as determined by independent sample t-est for the mean values
different from the control group
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Fig. 5. The colony forming unit (CFU) of Streptococcus mutans to
the 30 mg saliva-coated hydroxyapatite beads by various
concentrations of stigmasterol. *p¢0.05 was statistically significant as
determined by independent sample t-test for the mean values different from the
control group.
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5. Stigmasterol®] GTFaseol] 95l H]
nlAlE &3

Stigmasterol7} H|=84 ZF7t 8Md Aal G171 JAEA
goh2 Auk= Fig. 63} 2Tk StigmasterolE thR 2ol 45 1.25,
25,5, 10, 20 pg/ml 7}2}2] 5L olA] 98.00£1.00%, 90.00+1.00%,
75.67+2.08%, 67.00+2.00%, 54.00:1.00%28] BHEEE Hd, 25
g/ml 014} ELollAl thETol vlgld EAHOE S8 Ao
£ VEMIRITE (p<0.05).
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Control 1.

Fig. 6. Rate of loss insoluble glucan of Streptococcus mutans by the
various concentrations of stigmasterol. *p¢0.05 was statistically significant

as determined by independent sample t-test for the mean values different from the
control group.
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E9) H29A) g3k ik =2 shrEdolEt & 4= Utk
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e 522:0.082 LFERIRIOLE stigmasterol= 1.25, 2.5, 5, 10, 20
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oAl 135.33+2.08 (x10°) CFU/mlo] HAKSH BHH, 125, 25, 5, 10,
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S. mutans@] HEAR|E0] stigmasterolS EA| 22 thR Tl
H18 stigmasterol= 1.25, 2.5, 5, 10, 20 ug/ml ZEoIA] thZET 0]
dI5kd 5%, 18%, 77%, 100%, 100%S) HAAMES Hal 125 1
g/ml o1&} EollA tiRT] nlglkd SAXLE FASH Al&E
VIERNRAEY (p<0.05). S. mutans®] 4} AHZIE thR N4 pHE
5.22+0.080191 11, stigmasterol 1.25, 2.5, 5, 10, 20 pg/ml S TolA,
2¥2} 5.22+0.07, 5.30+0.10, 5.94+0.04, 6.98+0.11, 7.14:0.119 2 5y
g/ml 0l& FTollA 4] A pH 55HT =/em, thETol
HIsk] SAXLE RSt AlolE LIERNRICE (p<0.05). S-HAS
S. mutans FLARZO] stigmasterol 1.25, 2.5, 5, 10, 20 yug/ml 5ol
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