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Isolation and Identification of Antimicrobial Compound from
Dansam (Salivia miltiorrhiza Bunge)

Hae-Yeon Choi and Young-Sil Han'

Dept. of Food and Nutrition, Sookmyung Women’s University, Seoul 140-742, Korea

Abstract

Antimicrobial effect of Dansham (Salivia miltiorrhiza Bunge) was investigated. Methanol extract of dried
Dansham was fractionated to hexane, chloroform, ethylacetate, butanol and aqueous fraction. Chloroform fraction
showed the highest inhibitory effect on the microorganisms such as B. subtilis, S. aureus, E. coli, L. monocytogenes
and V. parahaemolyticus at 250 pg/disc. Chloroform fraction was further fractionated by silica gel column and
thin layer chromatography (TLC). The antimicrobial compound was isolated from their fractions and its chemical
structure was identified as a cryptotanshinone by GC-MS and 'H-NMR, BC-NMR.
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Dried and powdered dansham
!
Take into a Erlenmeyer flask (500~1,000 mL)
and add MeOH
l
Reflux on the water bath (80°C) for 3 hrs

1

Filter through cheese cloth
}

Repeat the above procedure 3 times

and combine the filterates

!
Concentrate under a vacuum rotary evaporator (60°C)

}
MeOH extract

Fig. 1. Preperation procedure of methanol extracts from
Salvia miltiorrhiza Bunge.

Dissolve 1g of extract in MeOH (10 mL)
Add dissolved extract tol each culture media with
various concentrations
Inoculate 0.1 mL of suspensi(lm of the test microorganisms
Shake vilgorously
Incubate folr 24 hr at 37°C
l

Measure optical density at 660 nm

Fig. 2. Antimicrobial activity assay.

parahaemolyticus KCTC 24712 2143813t} vl %] = tryptic
soy broth(Difco)®} nutrient agar(Difco)E A+&-3}9lx V.
parahaemolyticuse= $] ¢t 7242 A o] A1 (NaCl)& 3%7}
B 5E AHrlste] Al4-slgdc).
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FAo] =& &u 2 32 o7 AEREs}e] chloroform #
& & 130 g, ethylacetate B3 & 183 g, n-butanol 3 & 156
g el & F3E 2160 g& I

_—

T‘

r‘%
3.
1)
5
=+
jaM]
0Q
DJ
1ru
i
s
>
N
ot
©
T 0
3
0,
ko)
G
]

2 o] Frl= oOO 2000 llg/dxsc ME}
23 disc(A 7 8 mm, Toyo Seisakusho Co.)ell F,
AlA w7 22 E" plate Tl 28Fe 3 37°C9 in-

cubatorell A 24417k vl ekale] disc FH ol A F clear zone

=
ot
£y
oX
o
o
M
AU

2 4 23

Salvia miltiorrhiza Bunge (8 kg)

Reflux with MeOH
(three times)

MeOH extracts (3,300 g)

Dissolve in HxO

Hexane

Hexane fraction (73g) H:0

CHCl3

CHCl; fraction (130 g) H20

EtOAc

EtOAc fraction (183 g) >O

i 1
BuOH fraction (156 g) H»O fraction (2160 g)

Fig. 3. Fractionation of the methanol extract from Salivia
miltiorrhiza Bunge.
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ko) chloroform fraction< Fig. 49} 7] silica gel col-
umn chromatography(10 X120 cm)3 ©|£3}od hexane—
hexane : ethylacetate =22 @A o2 FAE o7l
column chromatography& A A 8+¢) 32 TLCE. monitoring
bR A 14709 2R 88 ) 14709 fractiond t}A] 570
o A FFE ol 4ty A AY A aAel EA
v}eld sub fraction 68 ©}A] silica gel column chromatog-
raphy 2} TLCE ©]-£-8}o] hexane : ethylacetate = 2: 1 4-vj
2 /‘] zhste] SAE iz Belsle] 57 e £8E A
o] Z thA| sHFaHd AE Az gFAo] =4 el 2nd
fractlon 3% hexane : ethylacetate =7:1 §-7) & A]=}tslo] HE
B relste] g g EA L Aok 27 silica gel column
chromatography £ &+ A|2F& |58 AFE-8} 2 column
chromatography-$- silica gel< Kieselgel 60(70-230 mesh,
Merck art. 7734)%-, TLC plate+= Kiesel gel 6060 F254(Merck
art. 5715)& AR4-3}sict

o] %A Yehd & GC-MS, 'H-NMR, “C-
NMRE-& §3ted & 7sgch
Mass spectrum(MS)+ Hewlett-Packard 6890 gas chro-
matography <} Hewlett-Packard 5973 MSD& A}-8-3}$3 o}
Columng HP5-MS(30 m X 250 LIm><O 25 um), column &
T 100°Cell A 282 2] A7 F- 10°C/min 2 & 523}
280°C, 10°C/min A 2.2 ¥4 3l th Injector ==+ 280
°C, detector 2 %= 280°C, carrier gas+ He(1.0 mL/min)&
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Chloroform fraction(130 g)
Hexane—Hexane'EtOAc
Silica gel column chromatography
[ I T I T I [ [ [ [ | I ] |
fra.l fra.2 fra.3 fra.4 fra.b fra.6 fra.7 fra.8 fra.9 fra.i0  fra.ll fra.12 fra.13 fra.l4
Hexane : EtOAc=2:1
Silica gel column chromatography
[ I T |
2nd fra.l 2nd fra.2 2nd fra.3 2nd fra.4 2nd frab

Hexane: EtOAH=7:1
Silica gel column chromatography

I

3rd fra.l 3rd fra.2

3rd fra.3

antimicrobial compound(0.2786 g)

Fig. 4. Fractionation of chlorofrom extract from Salivia miltiorrhiza Bunge by passing through a silica gel column
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ko] methanol 352 1,000 ng/mL %A E. coli,
V. parahaemolyticus®] 2212 100% < A8} 2. 0] B, sub-
tilis, S. aureus, L. monocytogenes< 7+ 96.85%, 89.97%
o} 70.13%2] oA E35 ngdch =3 2000 ng/mL F =
A1 B. subtilis, L. monocytogenes, E. coli, V. parahaemolyticus
o] 215 100% d At o™ S aureust 97.46% 2] o A
i7E By}

Chat &9 22d 74
AH-E methanolZ F%3F Z1& n-hexane, chloroform,
ethylacetate, n-butanol @ & 27 W] Z A FA &

=
&7 & vHtel A 0.2 F- 4, paper disc] 22 FTA
74 A3 A= Table 29 7Hct. w4k ethylacetate, hexane,
chloroform #3822 FA| FF 5% 5| th3}9] clear zone

2 et 31, 7 Fo 4] hexaneZ&
oytogenes, E. coli B V. parahaemolyticus®ll ©3}e] 1000

S. aureus, L. mono-

Table 1. Antimicrobial activity of methanol extract from
Salivia miltiorrhiza Bunge against various microorganisms

Antimicrobial activity (%)

Conc.
(ng/disc) B. S. L monocy- E. V. parahae—
subtilis aureus  togenes coli  molyticus
500 95.41 20.19 13.42 99.64 100
1000 96.85 89.97 70.13 100 100
1500 97 93.05 87.86 100 100
2000 100 97.46 100 100 100

o)A 9,9, 12, 19 mmY] clear zone& Yel gl
ChloroformZ<- S. aureus, L. monocytogenes, E. coli B V.
parahaemolyticus®l 9 &fA 714 & %9l 500 pg/disc
x4 Z+zt 14, 12, 15 % 14 mmY] clear zone-& YFeb )

a1 1000 pg/disc =X = B. subtilis, S. aureus, L. monoc-
ytogenes, E. coli B V. parahaemolyticus®ll thsled 22+ 9.5,
19, 18, 19, 18 mm®| clear zones- ‘/PE}"H‘KQ‘:} Ethylacetate
=2 B subtilis, S. aureus, E. coli ¥ V. parahaemolyticus
of i3l A 1500 pg/disc =4 22 10, 9, 11, 12 mme]
clear zoneg e},

Kim3} Han(5)< 4tZ2] methanol 5%%-2 B. subtilis, S.
aureus, E. colidll 9l3}¢] 1000 ng/mL F 2ol A A 3] Z4
< AJA8le] 2, Hwang 5(6)-2 1w z}efe] ethlycatate 23
of| A 2 FE ¢l 1000 ng/discd] FE o 4] Al E -0 A&
5% th3te] clear zoned ¥Ad3sle] 4 & epligl =l
B. subtilis, S. aureus, L. monocytogenes, E. coli 7l o &}
A= 74 e F 541 500 ng/discell A clear zones et
Aok izz‘s}“v}((s)

ug/disc &

7+ -?“'F— } 32 n-hexane, ethylacetate $-0. 7 FJFAHdS B
ol AL ol 7t vl B3 A Gl whe} A 4]
%‘3“5]"% velhde Aoz MzhEe] A EAL Gl R

o] 71xtt of 2] Aol Eg=e ] ol Aoz Az}

Chloroform 2&22| &4
Chloroform %% &% silica gel column chromatograpy
(10X 120 cm)3F 5 TLC A W3s}ed Fig. 49} #Fe] 14709)

288 A3 gl g FFA 2 Table 33 2t} 7} frac-
tion® =7} 250, 500, 750, 1000 pg/disc’} ¥ == paper
discoll A 7}aF T 529 IA FFE djAtoew a—]-—W-E_ﬂ' - 73 4

alalth. 14709 fraction & fra.63} fra.70] & F-A] #Foll
th8}od clear zone°| 12~24 mmE 3 A st} FHAo] 4
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Table 2. Antimicrobial activity of solvent fractions from Salivia miltiorrhiza Bunge against various microorganisms

Solvent Conc. Clear zone (mm)
fractions (ng/disc) B. subtilis S. aureus L. monocytogens E. coli V. parahaemolyticus

Methanol 500 17 12 11 11 13
1000 20 13 14 12 17
1500 21 14 14 13 175
2000 22 15 15 14 19

Hexane 500 _b - - - 13
1000 - 9 9 12 19
1500 9 10 10 13 20
2000 10 12 12 15 21

Chloroform 500 - 14 12 15 14
1000 95 19 18 19 18
1500 11 19 19 20 19
2000 12 20 20 21 20

Ethylacetate 500 - - - -
1000 - - - 10 9
1500 10 9 - 11 12
2000 11 10 10 12 13

Butanol 500 - - - -
1000 - - - - -
1500 - - - 10 _
2000 - - - 11 -

Water 500 - - - - -
1000 - - - -
1500 - - - -
2000 - - - - -

Y- No activity.

3}A] ebwto}. 250 pg/disc FEA B, subtili59] 7% fra.6
7} fra 714 Z+zF 18, 16 mm, S. aureus®] 3% 27} 17, 13
mm, L. monocytogenes2] 7% 77+ 13, 12 mm«] clear zone
< vetlisdeh =38 E coli®] 9o+ 747t 16, 14 mme)
clear zoned 23, V. parahaemolyticusﬂ 745 27 18,
18 mm =719 clear zones ¥t} whebr] o™ fraction X

=& 3 & W9l fra. 6& A silica gel column chro-
matograpy(5x75 cm)¢} TLC monitoring-& ©] &3} 57
o] B39 o 3]},

570 #go et FaAd HAES ¢ A Table 49}
e} o]l F el A ggHe] -3 2nd fra3S ¥l 250
ng/disc 5%l 4 B. subtilis, S. aureus, L. monocytogenes,
E. coli ® V. parahaemolyticus®l 3] z+z+ 15, 17, 16, 18,
20 mm$] clear zones ¥ $It}h 2nd fra.32 t}A silica gel
column chromatograpy(2 X 60 cm)2} TLC monitoring<- ©]
-5ted A EAS etk

2ol gaMER 1xEA
W4Ee] methanol & E2 58 S 2 A% £33}
2] ¥+ chloroform #3822 4¥] silica gel column chrom-
atography$} TLC monitoring 8Fo] -4 & Bl B A
2454 4 EAS 9 o] 3 GC/MS, 'H-NMR, “C-NMR
L2 FEREHT A 3] CigHaOs0]m EAfeo]
296.141-4 cryptotanshinone ©. 2 & 5 9 vh(Fig. 5, 6, 7).

Yasumasa 5¢| ©dAte 2 5E] B, 49D 3552 spectral

data®} 214 w]sgte 24 el 5 deH7-9). Crypto-

tanshinone+= 2 Ao A 9t Al gh7FA ol FAHE

Wrshapel Lahrk A A2 A5 E e, g% A
of AHE-H I dvte A7 E RaEgcH4).

RF 1 0.21(EtOAc : Hexan=1:7)

'H-NMR(CDCls, 300MHz)

87.64(d, 1H, J=8.1Hz), 7.49(d, 1H, J=8.1Hz), 4.88(t, 1H,
J=9.3Hz), 4.35(m, 1H), 3.61(m, 2H), 3.21(t, 1H, J=6.3Hz),
1.89(m, 2H), 1.76{(m, 2H), 1.40(m, 2H) and others

BC-NMR(CDCl3, 75.5MHz)

184.26, 175.69, 170,71, 152.39, 143.66, 132.52, 128.36, 126.32,
122.50, 118.32, 81.46, 37.77, 34.66, 34.50, 31.94, 31.89, 29.63,
19.03, 18.80
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methanol & F%&Fs}o] olz] &
zA A BHE AN
Falstl e}, sh4ke) chloroform 238 &
subtilis, S. aureus, L. monocytogenes, E. coli =
V. parahaemolyticus) a4 713 W2 Fwel 250 ng/
disc F=elA 7} 2 S84 S ebgich 9t

chloroform % %-& silica gel coliumn chromatography <}
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Table 3. Antimicrobial activity of the first chloroform fractions from methanol extract of Salivia miltiorrhiza against the
growth of various microorganisms

Fraction No Conc. Clear zone (mm)
' (ng/disc) B. subtilis S. aureus L. monocytogens E. coli V. parahaemolyticus
1 250 _n _ _ _ _
500 9 - - - -
750 10 - - 9 9
1000 12 9 85 9 10
2 250 - - - - -
500 10 - - - 9
750 11 - ~ 9 9.5
1000 12 9 9 10 10
3 250 10 - - - 9
500 12 - 9 9 10
720 13 9 95 10 11
1000 14 10 10 11 12
4 250 12 9 9 9 10
500 14 10 10 10 13
750 14 105 10.5 11 14
1000 15 11 12 13 15
5 250 16 10 9 9.5 14
500 17 12 10 11 16
750 175 13 105 13 17
1000 18 14 12 15 19
6 250 18 17 13 16 18
500 20 19 14 18 20
750 21 20 15 21 22
1000 22 21 17 22 24
7 250 16 13 12 14 18
500 19 16 14 16 20
750 20 17 15 18 22
1000 22 19 16 20 24
8 250 11 10 - 10 13
500 14 12 - 12 15
750 15 13 85 13 155
1000 16 14 9 14 16
9 250 10 - - 10 11
500 13 10 95 13 13
750 14 11 10 135 14
1000 15 12 10 14 15
10 250 9 - 85 - 9
300 12 10 11 9 11
750 . 13 11 11 95 13
1000 13 12 12 10 15
11 250 11 - - 9 10
500 13 10 - 11 13
750 14 105 85 12 14
1000 15 11 9 13 15
12 250 10 - - - 11
500 12 - - 9 13
750 13 9.5 85 10 14
1000 14 10 9 12 15
13 250 10 85 - - 12
500 13 10 85 10 14
750 15 105 85 105 145
1000 16 11 9 11 15
14 250 12 9 - - 10
500 14 11 85 10 13
750 15 11 9 11 15
1000 16 12 11 13 16

V- No activity.
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Table 4. Antimicrobial activity of the second chloroform fractions from methanol extract of Salivia miltiorrhiza against
the growth of various microorganisms

Fraction No Conc. Clear zone (mm)
' (ng/disc) B. subtilis S. aureus L. monocytogens E. coli V. parahaemolyticus
1 250 10 11 12 13 13
500 13 13 14 15 15
750 14 14 15 16 17
1000 16 15 17 17 18
2 250 9 10 11 10 14
500 12 11 12 12 16
750 14 12 14 15 17
1000 16 13 16 16 18
3 250 15 17 16 18 20
500 17 19 18 20 22
750 19 20 20 24 23
1000 21 23 22 26 24
4 250 10 12 9 9 9
2300 11 13 95 10 11
750 14 15 10 11 12
1000 16 17 11 13 14
5 250 12 13 9 9 12
500 14 15 10 10 14
750 15 16 11 11 14
1000 17 17 12 12 15
Abunuance; #175117: Ph {1.2-blturan-10,11-dlone, 1.2,8.7,8,-hex 253
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Fig. 5. Scan mass spectrum of antimicrobial compound from Salvia miltiorrhiza Bunge in GC/MS.
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Fig. 6. '"H NMR spectrum of antimicrobial compound from Salvia miltiorrhiza Bunge (CDCls, 300MHz).
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Fig. 7. C NMR spectrum of antimicrobial compound from Salvia miltiorrhiza Bunge (CDCl;, 75.5MHz).
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