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Abstract

Antimicrobial activities, extraction yields and chemical compositions of the extracts from the powder
of vacuum dried Smilax china root on various solvents were investigated. Antimicrobial activities
against A. rhizogenes, A. tumefaciens, C. utilis, S. cerevisiae, B. megaterium, B. subtilis and E. coli
were ‘measured by disc diffusion method. Methanol, chloroform, ethylacetate and butanol extracts
‘exhibited potent antimicrobial activities against B. megaterium and B. subtilis. Also, methanol, ethyl—
acetate and butanol extracts had the activities against A. rhizogenes, and chloroform and ethylacetate
extracts against A. tumefacciens. The extraction yields were 13.10%, 8.71%, 2.73%, 0.83%, 0.54% and
0.20% in methanol, aqueuos, butanol, ethylacetate, hexane and chloroform fractions, respectively. The
chemical compositions of their extracts were very different according to the kinds of solvents. The
main chemical groups of ethylacetate, methanol, chloroform and butanol extracts were 45.99% phenolics,

36.10% acids, 29.13% phenolics and 18.96% phenolics, respectively.
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Fig. 1. Fractionation of antimicrobial substances from
Smilax china root.
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Table 1. Yield of each fractions extracted from Smilax

china root
Fraction Dried weight(g) Yield(%)
Methanol 6.55 13.10
n-Hexane 0.27 054
Chloroform 0.10 0.20
Ethylacetate 042 0.83
n-Butanol 1.37 213
Aqueous 4,35 871

dried weight of extract fraction(g)
dried Smilax china root(50g)

Yield(%)= X100
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Table 2. Antimicrobial activity of extracts from Smilax china root

Inhibition zone(mm)

Microbes
Methanol Chloroform Ethylacetate Buthanol Aqueous
A. rhizogenes - - 120 9.0 -
A. tumefaciens - 10.0 135 - -
B. megaterium 8.0 125 12.0 - -
B. subtilis 9.0 11.0 115 10.0 8.0
E. coli - - - - -
C. utilis - - - - -
S. cerevisiae - - - - -

Concentration of each extract, 235 ppm; -, not measurable activity
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Table 3. Stability of extracts from Smilax china root during storage

Inhibition zone(mm)

Microbes

Methanol Chloroform Ethylacetate Buthanol Aqueous
A. rhizogenes - - 11.0 - -
A. tumefaciens - 10.0 13.0 - -
B. megaterium 75 115 125 75 -
B. subtilis 75 115 12.0 8.0 75
E coli - - - - -
C. utilis - - - - -
S. cerevisige - - - - -

These results showed the antimicrobial activity of extracts from Smilax china root stored at 4°C for 35 day.

Concentration of each extract, 235 ppm;

-, not measurable activity
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Fig. 2. Gas chromatogram of methanol extract obtained
from Smilax china root.
Peak numbers correspond to those listed in Table 4.
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Fig. 3. Gas chromatogram of chloroform extract obtained
from Smilax china root.
Peak numbers correspond to those listed in Table 5.
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Table 4. Compounds in the methanol extract from Smilax china root

Peak No RT(min) Area(%) Compound name
Phenolics{(8.86%)
15 15.8 0.40 4-vinylphenol
16 16.1 2.44 1,2-benzenediol
19 17.9 1.62 4-vinyl-2-methoxy-phenol
24 245 2.33 3-hydroxy-benzoic acid
25 24.6 1.96 4-hydroxy-benzoic acid
41 30.9 0.11 2,4-bis(dimethylbenzyl)phenol
Furans(16.04%)
1 52 0.17 2-acetylfuran
3 6.9 0.36 5-methylfurfural
17 17.6 1551 5-(hydroxymethyl)-2-furancarboxaldehyde
Alcohols(0.83%)
21 185 0.56 1,2,3-propanetriol, 1-lactone
35 28.7 0.27 1-hexadecanol
Acids(36.10%)
30 272 21.36 quinic acid
33 28.0 5.64 hexadecanoic acid
34 28.6 0.65 heptadecanoic acid
36 287 0.66 (E,E)-9,12-octadecadiencic acid, methyl ester
37 29.1 6.76 linoleic acid
38 29.2 0.76 octadecanoic acid
42 31.0 0.27 2-hydroxy-1-(hydroxymethyl)-hexadecanoic acid, ethyl ester
Ketones(13.07%)
2 59 0.24 2-hydroxy-2-cyclopenten—1-one
7 8.1 0.13 1,2-cyclohexanedione
11 11.2 0.87 2,3-dihydro-5-hydroxy-6-methyl-4H-pyran-4-one
12 11.6 0.00 2,4-hexanedinone
14 147 11.83 2,3~dihydro-3,5-dihydroxy-6-methyl-4H-pyran-4-one
Aldehydes(0.20%)
5 74 0.20 pentenal
Sterols(1.53%)
46 34.7 0.31 (3.8.,22E)-stigmasta-5,22—dien-3-ol
47 352 1.23 (3.8.,24S)-stigmasta-5-en-3-0l
GC/MSDE o|-&-38le] £493 A3} 73848 veh phenol’d 313 E-¢f ghafel] vl sle] n] g B2 A7 o

= B4R 4#]A phenolX 3HatEo| thek B 99l
v}, 235ppme] 7t ¢AEEEL Aelsle] FFAAS
ZA AT A4 Al 2F4-E Hole A B £5F
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subtilisell )&}, chloroform & &L A tumefac-

2 B. subtilis 5l ®]5}43, eth-
ylacetate =& %2 A. rhizogenes, A. tumefaciens, B.
megaterium E B, subtilis 5] 47} v] 4 E-o|| o3}
¢], butanol &&E-& A. rhizogenes®l B. subtilis®] 2

P RN sholel B debstond, 2

B. megaterium3} B.

iens, B. megaterium %

+3 F&£E8 GC/MSD&E #41% A3} 2 if"“
43 phenold 33§59 sere ethylacetate(45 99
9), chloroform(29.13%), butanol(18 96%) = methanol

(8.86%) w2 & velydr) =

Y FE5 g+d

A Bk Aol e AR 2525 &
A ek phenold SFEE FolM 2-methyl-1,3-di-
bezenediol#} 3-hydroxy - benzoic acid 52 3352
Anacardium occidental®] nut shell oilel| 4] = 2] %]
= o] g S48 B subtilis, E. coli B S. cer-
evisiae -l 3} SdEAjo] Aty B E G
©.v§(41), Artemisia princeps$} Cotoneaster acutifolous
ol 4] ®2] % 23-dihydrobenzofurane] B. subtilis®} S.
aureus 2 E. colioll i3t 3H-ad&A o] 9l v, phytoalexm
A7 2%ty B ud2)E = Au)gyF p
B FE2EAE 72 Exle] al=lgir) wlaty Hw
W2 4] ol £ 3k phenold sHgtEo] 7 A4
HEolA ehb= R Aol =7 7ledske A
A7+ 5 v1(29,32,33).
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Table 5. Compounds in the chloroform extract from Smilax china root

Peak No RT{(min) Area(%) Compound name
Phenolics(29.13%)
2 11.6 0.18 2-methoxy-phenol
8 18.2 13.48 4-vinyl-2-methoxy-phenol
10 189 1.60 2,6-dimethoxy-phenol
12 21.3 0.12 2-methoxy—4-(1-propenyD)-phenol
23 27.0 0.73 2 6-dimethoxy—-4-(2-propenyl) -phenol
27 28.1 2.82 4-(3-hydroxy-1-propenyl)-2-methoxy-phenol
35 325 7.53 3-hydroxy-4-methoxycinnamic acid
65 56.1 1.22 2,3-dimethoxy-5-[2-(3-hydroxy-4-methoxyphenylethenyllphenol
70 576 1.47 2-methoxy—4-(methoxymethyl)-phenol
Furans(1.96%)
7 15.8 1.96 2,3-dihydro-benzofuran
Alcohols(8.23%)
3 12.0 0.41 phenylethyl alcohol
37 33.1 1.40 y -phenyl-bezenepropanol
39 373 1.67 2-[2-(2-methoxyethoxy)ethoxy]-ethanol
62 55.1 1.87 (3.8)-24-norchola-5,20(22),22-trien-3-ol
76 60.3 1.93 3,4-dimethoxy-benzenemethanol
77 614 0.95 15-nonylphenyl-3,6,9,12,15-pentaoxapenta decanol
Acids & Ester(7.22%)
9 18.6 - 0.68 isopentyl 3-hydroxy-2-methylenebutanoate
17 24.7 0.48 dodecanoic acid
29 28.8 0.36 decanoic acid
31 29.7 0.86 methyl ferulate
36 328 0.98 hexadecanoic acid
5 149 0.13 butanedioic acid, dimethyl ester
45 45.8 0.26 5,8,11-heptadecatrienocic acid, methyl ester
95 52.1 1.18 4-methyl-1,3-benzenedicarboxylic acid, dimethyl ester
56 52.3 1.30 1,2-benzenedicarboxylic acid, bis(2-ethylhexylester
Ketones(4.40%)
13 22.1 0.38 1-(4-hydroxy-3-methoxyphenyl)-ethanone
14 22.8 0.34 3,6-dihydro-6,6-dimethyl-2H-pyran-2-one
19 25.1 0.18 1,2,3,4,5,6-hexamethyl-7-oxabicyclo{4.1.0]hept-4-en-3-one
20 25.3 0.48 (S)-2,5,5-trimethyl-1,2,3,6-tetrahydro-4(5H)-azulenone
24 272 0.39 9-hydroxymegastigma-4,6-dien-3-one
26 27.7 0.87 1-(4-hydroxy-3,5-dimethoxyphenyl)-ethanone
72 58.3 1.75 3,4-dihydro-4,5,6-trimethyl-1(2H)naphthalenone
Aldehydes(1.75%)
4 13.3 0.04 heptenal
15 24.0 1.42 4-methyl-2,5-dimethoxybenzaldehyde
21 26.1 0.29 4-hydroxy-3,5-dimethoxy-benzaldehyde
Benzenes(10.17%)
22 26.5 0.36 1-methyl-3-[(2-methylpropyl)thio]benzene
28 28.6 1.48 1-(1-hydroxybutyl)-2,5-dimethoxybenzene
33 304 1.86 4-ethoxy-2,5-dimethoxy—1-(2-propenyl)benzene
34 31.2 1.48 1,1’ -methylenebis—benzene
48 492 0.33 1,1'-(1,2-ethenediyl)bis-benzene
80 63.6 466 1-methyl-2-(phenylmethyl)-benzene
Miscellaneous(4.00%)
1 94 0.31 3-hydroxy-4,4-dimethyl. 7 .butanolacetone dit pantolactone
6 154 0.26 exo-2-hydroxycineole
41 39.9 0.28 7-(trans-2' 6’ -dihydroxy-1’-cyclohexyl)-4-hydroxy-6-methylpyrrolo
[2,3-dilpyrimidine
68 57.1 2.06 2,3,4,5,6-pentafluorobenzyl-2-nitrophenyl ether
71 58.0 1.15 3-acetoxy-4,5-epoxy—{(3 8,4 @ 5 @ )—cholestane
32 68.3 0.18 2-pentadecyl-1,3-dioxane
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Table 6. Compounds in the ethylacetate extract from Smilax china root

Peak No RT(min) Area(%) Compound name
Phenolics(45.99%)
2 99 0.47 phenol
5 189 362 - 1,2-benzendiol
7 215 0.95 4-ethyl-2-methoxy-phenol
8 22.8 3.22 4-vinyl-methoxy-phenol
9 24.3 043 2-methyl-1,3-dibenzenediol(Resorcinol)
10 25.9 0.56 2-propyl-phenol
11 345 1.02 3,4,5-trimethoxy-phenol{ Antiarol)
12 36.5 10.26 1,3,5-benzenetriol(Phloroglucinol)
19 41.5 191 2-hexylphenol
21 43.0 23.55 2~ (tetrahydro-2H-pyran-2-yDnaphthalen—1-ol
Furans(4.03%)
6 194 4.03 2,3~dihydro-benzofuran
Alcohols(1.17%)
3 17.8 1.17 1,2,3-propanetriol
Acids(27.80%)
13 37.1 15.94 quinic acid
15 33.1 11.19 3(4-hydroxy-3-methoxyphenyl)-2-propenoic acid
20 40.9 0.67 1,2-benzenedicarboxylic acid, monoester
Ketones(44.21%)
24 442 3.77 (5,a)-androstane-3,11,17-trione
Miscellaneous(4.19%)
1 4.2 3.51 tetradecamethyl-heptast loxane
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Fig. 4. Gas chromatogram of ethylacetate extract ob-
tained from Smilax china root.
Peak numbers correspond to those listed in Table 6.

Retention Time(min)

Fig. 5. Gas chromatogram of butanol extract obtained
from Smilax china root.
Peak numbers correspond to those listed in Table 7.
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Table 7. Compounds in the butanol extract from Smilax china root

Peak No RT{(min) Area(%) Compound name
Phenolics(18.96%)
2 7.0 7.74 1,2-benzendiol
4 8.3 0.77 4-vinyl-2-methoxy-phenol
9 13.8 0.12 2,5-dihydroxy-benzoic acid, methyl ester
10 141 0.40 2,6-dimethyl-3-(methoxymethyl)- o ~benzoquinone
12 15.1 3.20 3-hydroxy-benzoic acid
14 16.3 2.59 4-hydroxy-3-methoxy-benzenacetic acid
15 17.1 415 2,6-dimethoxy-4-(2-propenyl)-phenol
Acids(4.88%)
18 22.8 4.78 hexadecanoic acid
22 38.0 0.10 1,2-benzenedicarboxylic acid, bis(2-ethylhexylester
Ketones(3.84%)
1 48 3.17 2,3-dihydro-3,5-dihydroxy-6-methyl-4H-pyran-4-one
11 14.6 0.31 1-(4-hydroxy-3-methoxyphenyl)-ethanone
32 42.2 0.36 1,4-dimethyl-2(1H)~pyridinethione
Alkanes(3.51%)
3 72 2.13 1,1-bis—n-butoxy-isobutane
19 359 0.04 2,9-dimethyl undecane
21 37.7 0.07 hexadecane
23 39.0 0.32 pentadecane
24 40.1 0.52 octacosane
26 41.0 0.28 dodecane
29 41.8 0.16 tridecane
Sterols(7.27%)
36 443 6.83 (3.8.,25R)-spirost-5-en-3-ol
37 453 0.44 (25R)-spirost-4-en—-3-one
Miscellaneous(21.19%)
13 15.7 3.18 2,6,6-trimethyl-3,4-benzotricyclo[3.2.0.0(2,7) theptene
16 18.8 18.01 1,6—anhydro-B-D-glucopyranose(Levoglucosan)
Qo £ 2138} 12, chloroform % %<+ phenold 3gE0]

Aul N Z(Smilax ching 1.)2] #Halolx F&31
methanol, chloroform, ethylacetate, butanol 2 84
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