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Abstract
Chemical Constituents of Centotheca lappacea (L.) Desv. Aerial Parts

Thavatchai Kamoltham*, Supattra Rungsimakan, Kritsana Supan, Pornsiri Rodsienglump

Department of Thai Traditional and Alternative Medicine, Ministry of Public Health, Tiwanon Road, Nonthaburi
11000, Thailand.
*Corresponding author: thavatch2009@ gmail.com

Ya Yum or barbed grass (Centotheca lappacea (L.) Desv.) is a Thai indigenous herbal medicine
that is used to improve postpartum recovery by topical or oral administration. This study was aimed to
investigate the chemical constituents of C. lappacea (L.) Desv. aerial parts by various techniques, e.g.
HPLC, X-ray fluorescence, GC-MS including the determination of total phenolic and flavonoid contents
and TLC-phytochemical screening. Results showed that the percentage of protein, fat, total dietary
fiber, ash content and minerals were 9.08, 0.25, 71.82, 9.27 and 13.49, respectively. Other compounds
were amino acids and vitamins. Silica and silicon were remarkably found in the crude drug sample with
the concentrations of 6.15% and 2.89 % dry weight, respectively. GC-MS showed that the aerial parts
consisted of a wide range of compounds, i.e. phenolic compounds, fatty acids and phytosterols. In
addition, 4-coumaric acid and 5,7,4'-trimethoxyflavone were also isolated using column chromatogra-
phy. The smoke of the dried barbed grass and its residue contain compounds such as phenol derivatives
and fatty acids. Furthermore, the highest values of total phenolic and flavonoid contents were obtained
in the hot water extract and in the ethanolic extract, respectively. The alkaloids were not detected in any
extracts by TLC-phytochemical screening. In conclusion, the phytochemical-complex compounds that
were found in the aerial parts of barbed grass such as protein, phenolic compounds, flavonoids and

minerals may play an important role in its traditional use in a postpartum rejuvenating treatment.

Key words: barbed grass, Centotheca lappacea (L.) Desv., silica, phenolic, flavonoid
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methanol HPLC, ethanol AR, acetone
AR, hexane AR, chloroform AR, ethyl acetate
AR, deionized water, deuterated-methanol,
anisaldehyde, sulfuric acid, formic acid, gla-
cial acetic acid, bismuth oxynitrate, potas-
sium iodide, diphenylboric acid-2-aminoethyl
ester, 4-coumaric acid, gallic acid, piperine,
rutin, methyl salicylate, quercetin, Folin-
Ciocalteu’s phenol reagent, sodium carbon-
ate, aluminium chloride, vitamin A (B-caro-
tene), vitamin B,, vitamin B,, vitamin C, vi-
tamin E (o-tocopherol), alanine, arginine, as-
partic acid, cysteine, glutamic acid, glycine,
histidine, isoleucine, leucine, lysine, methion-
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Sephadex LH-20 153004 10 n5a Hwinme aaf
(stationary phase) WATY@ILINMALORDWN

X LY A '
(mobile phase) WA  1araufidlu N o
JLWIN methanol WagiaIn 10% methanol 5d
100% methanol 5ae5usa% A 1 200 ml
AWML 19arantaNAaaNtaSIas 20 ml
ihlsumenis Lagsan fraction 0e§sIQ DU

157 ldan TLC lE5pnmandaudi ethyl
acetate:methanol:formic acid:water (50:3:3:6)
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2501531615 50 ml 971913 24 Falss wdnTas
WURANIE U 1TRTANLNITLMLLAY F91hnin
LAZLITEN 1TAZAIEUAY 15 DAANNNTW 1
mg/ml It ethanol (99%) MavnySanosiuedn
> . X =
90 M gallic acid (GAE) wu 1TNNTIU
W auenlugl 16awes gallic acid 6o 15 AALRS
1 nSu loeih 1maraiuwes 13 HenenuUsaes
300 ul $whiA3ennu 10% Folin-Ciocalteu re-
~ A o ~
agent 2.25 ml Nigaun)viaaduiim 5 Wi
LAALAN sodium carbonate solution (60 g/l) 2.25
ml Agampiireaduam 90 wiil Tadnsge
DAL INANEIIAAW 725 nm AIUITEN
Panauaanlugd wea gallic acid annT
AGITTIU
ol
MIAONLALSI e uoadTIN 1aeas
AR o asa & .
NILOATIUSLATAOTEAMNTILN U8 Woisky
. 21 .
uae Salatino?! Tee/l¥ quercetin (QE) fw 15
AT L m@iﬂugﬁ NOAYBY quercetin 618
15 Hauks 1 N3N WUSanoe flavonoid 1 19
fenenulaamIeSas 19araesinneny 1 ml
MURARL AT 1988818 2% aluminium chlo-
ride 1 ml Nigumgfvaaduna 60 wirl Jaen
MIQANAUL IANNEIAGK 420 nm MWD
mﬁ%mmMaT’maaﬂugﬁ NAA quercetin
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1. mMamdsanme 15 Naazdsansan

mavniBanes 15 Semaraelushvnavans
(extractive value) MITLAILANGANNW Huvl,m
WUNLUIH 19 ﬁ@ﬁazmﬂuﬁm OUDA LAY

LaTLens Se 8.54%, 1.23% LAy 0.90% §NNAIGL

WSanasnsINde 9.27%
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3. MIA9W BUNFUWHNIHATILLUANY TLC
(TLC-phytochemical screening)

NNMI I aedoun a3rie s

A151991 1 USam 19591119670 7 Tueenalga

15971415 USuausia 100 g
Total dietary fiber 71.87 g
Fat 0.25¢g
Protein (factor 6.25) 9.08¢g
Alanine 613 mg
Arginine 368 mg
Aspartic acid 1,379 mg
Cystine 145 mg
Glutamic acid 1,071 mg
Glycine 479 mg
Histidine 225 mg
Isoleucine 266 mg
Leucine 857 mg
Lysine 425 mg
Methionine 221 mg
Phenylalanine 574 mg
Proline 527 mg
Serine 453 mg
Threonine 352 mg
Tryptophan 110 mg
Tyrosine 202 mg
Valine 488 mg
Vitamin A (3-carotene) 178.87 ug
Vitamin B, 130 ug
Vitamin B, 230 ug
Vitamin C ND
Vitamin E (a-tocopherol) 1,180 ug
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13518/ AN TR Y 15 faudn
15Usznau % %
K 5.22 10.95
Si 2.89 1.77
Ca 1.87 3.14
Cl 1.69 3.96
S 0.48 1.03
Mn 0.43 0.55
P 0.29 0.51
Mg 0.16 1.01
Fe 0.14 0.03
Al 0.11 ND
Zn 0.08 0.04
Cu ND 0.01
Rb 0.07 0.23
Br 0.03 0.07
Sr 0.03 0.08
Na ND 0.04
Sio, 6.15 3.78
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wen 13 fenenuf Aaenesnyarmusiaea o
WL Lﬁ'asl%ﬁfammﬂﬁauﬁﬁﬁwﬁ%’:a fAuay 19
naneadiali 13 HANENUAIN ethanol WaY ac-
etone 619k @ﬂu’;ﬂ'ﬁ' 1A-C uazifiansia oy
ﬂEj:N 196138 natural products reagent WUN
£ 199 W auaniy reagent shiaiilos “une
Wiukoy 9509w wdu maeeneldn 9
Saom hlawefienuenadn 366 wilwsns &
w aslugifl 1C snesyudldnBeudien do
rutin (MANELAT 6) N NAALNITIIBIL 9

[~ s v -34/ Pl 1 a
W™ w IR U ']34’]’3‘(1?334\1@?']%7’5\]33\1 13

naa flavonoids WaE plant acids Lﬁaél%ﬁfgm@

25 fiawaanagas  wendawdid  wendreven
(tan1uaa 95%) % %
16.10 4.09 6.86
0.07 0.08 0.03
0.31 0.16 0.20
4.45 0.89 1.46
0.23 0.09 0.11
0.05 0.02 0.01
0.17 0.26 0.26
0.32 0.07 0.09
0.02 0.01 0.01
ND ND ND
0.03 0.02 0.01
ND 0.02 0.02
0.04 0.04 ND
0.36 ND 0.02
ND ND ND
ND ND ND
0.16 0.18 0.07

waouirinldfids funy rvenesiielu 1
f1ENUAN ethanol LAY acetone TININ 13
AANENUAN chloroform G194 @ﬂugﬁﬁ 2A-C

ITheeee AUNAN 13638 anisaldehyde re-

agent WU AN reagent Fies

log “sinafiuiny 19 Ty vizese maldl 9

53T o ewlugiil 2C maInse eudl
1wnsnuenieininagdl 15ngN terpenes way

sterols WlaerT1a AUNQN 13638 Dragendorff's
reagent WU 13 Felifuny 1REe 9N

BNLIU 133161991 piperine whiufin aauow

“*u e autszyldnlaid 13naw alkaloid
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A: UV 254 nm B: UV 366 nm C: UV 366 with natural product reagent

3UN 1 A-C U @9 TLC Chromatogram 289 13 AAMEIEN L AINISUWEN 15NgHHZT (polar compounds) 13

ARAEENENT 1 mg/ml 1981RIFIWENTU 10 mg/ml weaU3nes 5 lalasdns dgnianiauine

ethyl acetate:methanol:formic acid:water (50:3:3:6) @16UNTIAEA 1IATNANIBLAY AT 1 13 116

hexane, 2 19 e chloroform, 3 19 M 95% ethanol, 4 13 il acetone, 5 19 ﬁﬂﬁﬂ, 6 13

HIRIZIW rutin, 7 19NIBI1% methyl salicylate, 8 13NIRIF 1% gallic acid

2 3 4 5 6 7 8 2 3 4

hh'

1 2 3 4 5 6 7 8

5 6 7 8

A: UV 254 nm B: UV 366 nm C: White light with anisaldehyde reagent

sUfi 2 A-Cu 6149 TLC Chromatogram 289 13 AATEIEHN b AINISUEN 150w laz7 (non-polar compounds)

15 ARREgNINTw 1 mg/ml 1INIRIgIRENTW 10 mg/ml vieaUSaaas 5 lalasins igaia

LARDWTIFD chloroform:methanol (9:1) AIAUNITAREA 1TATNANILLAY 613 1 19 116 hexane, 2 15 1A

chloroform, 3 13 1A 95% ethanol, 4 15 NA acetone, 5 15 NAWY, 6 1INIATFI% rutin, 7 13

HIRI31W piperine 8  13NIMIF 1% gallic acid

4. MmAAensiasalsznaumetafivas 13
naGIE GC-MS
19619 € fasranulu 13 femenudl fa
Andvhasany acetone, @ ( miaraneni)
ldmnmamigieja (grass smoke) way 1w

Wiuasuwiaas (smoke residue) b A9 3-

5 eudey asdisvnaumaeiiiesiandl 13

HemMeNU acetone §9lL AIMTIR 3 WU
tsenouluéne vsngalsiddn léun 1snam phy-
tosterols [L94 stigmasterol, B-sitosterol] 13NAN
A6 s 194 palmitic acid] Way 13 o-toco-

pherol §ludis wananiidsznaudiy 197l



| 22 |"nsmsmsuwnn‘tmu‘lnmm:msuwmimufian

Py o A
Ui 15 BUUN 1 ANSIAN-LAVIHB 2560

NIV m@]ﬂma $19m19@f  (unknown com-
pounds) AnAeTie
I3 A o AV v
asaUsznautadfasranuluaTui laain
MW WIEN (grass smoke) leeAemesdan
aufarasluin wazauAssAaTWaN

ML (smoke residue) S[ @xﬂ%@]’]i’]dﬁ 418y

5 MNEGL Lazdnehs @sless Sevmaed 69
b mslugﬂ?i 6 WUNUsENOUME 1INENOURUD
299WUA (phenol derivatives) 1$A  19nga
1#59n0a (syringols) [W4 syringol Way
homosyringic acid]

sngalniazaaa

(guaiacols) [0 vanillin e vanillic acid] 13

A15191 3 29AUSZNBUNINANUNNYRAZEY 15 AAWEIUIIN acetone aLﬂi’lZﬁTﬂﬁmﬂﬁﬂ GC-MS

Compounds Formula MW Retention time Area (%)
o~-lonone C,3H,,0 192 12.26 0.26
B-lonone C,3H:0 192 13.15 0.46
Lauric acid C;,H,,0, 200 14.28 1.74
ar-Turmerone C,5H,00 216 15.85 0.29
Myristic acid Ci4H250; 228 17.08 0.60
Pentadecanoic acid C,5H500, 242 18.39 0.50
Phytol C,oH,400 296 18.69 4.32
Palmitic acid Ci6H320; 256 19.76 41.34
Stearic acid C,H350, 284 22.05 2.49
o-Tocopherol C,oH500, 430 31.29 0.62
o-Tocopherol quinone CooHs005 446 31.36 2.07
Campesterol C,ogH,50 400 32.48 3.69
Stigmasterol C,oH,450 412 32.80 5.06
B-Sitosterol C,oH500 414 33.60 6.20
RT: 5.00-35.01 SM: 15G
RT:19.76
100, AA: 6200635
80
g 7
s RT:21.81
2 60 AA: 2436289
3
<< -
2 7 RT:17.41
B4 .26 RT:32.80
€ 50 AT 1428 AA:26124 . ' AA:940098
: RT:8.46 4. RT:24.17 RT:28.51
] AA:297986 1 AA:261511 41708 _ AA: 136585 AA: 18930
ooy ok i e I a Pony L2 e s S
0 T 1T T Tt ] L I B
6 8 10 12 14 16 18 20 22 24 26 28 30 32 34

Time (min)

53U 3 GC-MS Chromatogram 289 15 AANEIUTIEINENIIN acetone
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A15197 4 avAUsznaumaAfiunsediagasaiuiilaainnisimgngs Sirszilaemaian GC-Ms

Compounds Formula Mw Retention time Area %
Benzyl alcohol C,H;O0 108 5.74 0.81
Resorcinol CeHgO, 110 8.36 1.46
2,3-Dihydrobenzofuran CgHgO 120 8.78 1.21
Diosphenol (CARLIR O 168 10.11 2.20
Syringol CgH,003 154 10.98 4.00
4-Hydroxybenzaldehyde C,Hg0, 122 11.15 1.40
Vanillin CgHgO4 152 11.80 4.89
Vanillic acid CgHgO, 168 12.50 0.69
2,6-di-tert-Butyl-p-benzoquinone C,4H500, 220 12.88 1.38
4 -tert-Butylcatechol C,oH:40, 166 13.16 1.09
2,5-di-tert-Butylphenol C1oH220 206 13.51 1.61
5-tert-Butylpyrogallol CyoH1405 182 13.70 1.02
Guaiacylacetone C,oH;,04 180 13.78 1.65
Lauric acid Ci2H540, 200 14.30 1.57
Syringic aldehyde CoH 10, 182 15.67 0.93
3,4,5-Trimethoxy benzaldehyde Cogil g9z 196 16.68 1.42
Palmitic acid Ci6Ha20, 256 19.66 5.22
Oleic acid CygH340, 282 20.11 2.59
o-Tocopherol acetate C5,H5,04 472 31.75 2.09

RT: 500-35.03 SM: 15G
RT:25.58
AA: 644778

o
S
|

RT:27.47
AA: 426596

RT:11.80
AA: 458699 RT: 19.66
AA: 490226

80

RT:14.80
AA: 284553

RT:22.42

AA: 178759 RT:29.47

AA: 263779

RT:8.36
AA: 136806

Relative Abundance

0 T T T T [T T T [ T T T [ T T T [T T T [ T T T [ T T T [T T T [ T T T [ T T T [ T T T [ T T T [ T T T [ T T T T
6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
Time (min)

5Uf1 4 GC-MS Chromatogram 289AI%TLEA1NN15IWIME (grass smoke)

ﬂa:m?\luaaﬁﬁmgl,muﬁ@m ¢ (other substituted known compounds)

! . . 6 a a
phenols) [1% resorcinol, hydroquinone Lag 4- 5. NMswanasnlsznaumetaNaWINALA
tert-butylcatechol] n3e bagin (fatty acids) Column Chromatography

Ly 190U WU m@]ﬂma Framaed (un- MILENDIALUIENOUMIARFIY Sephadex
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LH-20 Faduinmeaasfl (stationary phase)
LY ° a = gdldgj [~ o
logldvaramedunsdniduiudaze 15 Tu
s o, v o
MseAnENAlF 2un 489 methanol waviinln
Snmewaiaudl (mobile phase) lunmauen 13 fio

acetone WU 13 5,7,4'-trimethoxyflavone

_alase 5em00 whidnms hethadie
Sengishawaiarmy wnlns et (Spectros-
copy) I@ﬂ%m‘%‘aa H NMR (400 MHz) Lag65

aubwiinlaianadhe GC-MS doya 'H NMR

wazhwiinluans aandaIUNeITA L

F15199 5 29AUSZNEUNINLANUSERAZEIATW uiiduAs1umnaes TiRs1zvlaeinAtA GC-MS

Compounds Formula MW Retention time Area (%)
Resorcinol CeHgO, 110 8.36 3.78
Hydroquinone CeHgO5 110 9.68 2.33
3-Methylcatechol C,Hg0, 124 9.95 0.76
Diosphenol CoH1605 168 10.11 1.60
5-Methylresorcinol C,Hg0, 124 10.88 1.62
Vanilly alcohol CgH, 004 154 11.16 0.71
4 -Ethylresorcinol CgH,00, 138 11.49 0.86
4-Ethylguaiacol CoH,20, 152 12.13 2.48
2,6-di-tert-Butyl-p-benzoquinone C,4H500, 220 12.88 3.17
4 -tert-Butylcatechol C,oH,40, 166 13.16 1.00
2,5-Dimethoxybenzoic acid CoH100.4 182 13.69 1.41
Guaiacylacetone G0 180 13.79 2.02
6 -Methoxyeugenol C,,H,,04 194 16.29 2.96
Homosyringic acid C,0H1205 212 17.13 1.57
Benzyl benzoate Caalnly =0 212 17.30 1.24
Palmitic acid C,6H320, 256 19.67 9.95
Oleic acid C,gH340, 282 20.10 1.16
RT: 5.00-35.02 SM: 15G
100 AR 780787
Ao
] RT:17.96 RT:22.42
60 AA:52822 AA: 84418

RT:12.88 RT:16.29
AA:223876  AA:209151

N
o

RT:8.36
AA: 267395

Relative Abundance

N
o

o

L B I B
8 10 12 14 16 18

T T [ T T T [ T T T [ T T T [ T T T [ T T T [ T T T [T T T[T
20 22 24 26 28 30 32 34
Time (min)

sUN 5 GC-MS Chromatogram 289Ad% ( wiiluAstuiries)
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OH
H,CO i OCH; HO: : HO :
H,CO CHO HyCO COOH

syringol vanillin vanillic acid

HO : OH : OH /O/CHQ
HO Ho

resorcinol hydroquinone 4-hydroxybenzaldehyde

sufi 6 _mslase $enmaiafizas 1sfinuluainen

QRETER VTR EEY

[22] X .
UPNAINUANL 19 4-coumaric

MITANAUA
acid leedidoaa 'H NMR (400 MHz) 989 17 4-
coumaric acid 9aAABINLY0YA 'H NMR 784
ﬁmmgmuazm&mu’iﬁyﬁ‘léfﬁmiaﬂmﬁl,lﬁa[23]
5,7,4'-trimethoxyflavone (C;gH;505; MW
312) 'H NMR data (400 MHz; CD,0D): 8 7.95
(2H, d, J=9.2 Hz, H-2' and H-6"), 7.10 (2H, d,
J=89Hz H-3'and H-5'),6.81 (1H,d, J=1.9
Hz, H-8), 6.63 (1H, s, H-3), 6.59 (1H,d, J=1.9
Hz, H-6), 3.95 (BH, s, OCH;-5), 3.92 (3H, s,
OCH,-7), 3.89 (3H, s, OCH,-4')
4-coumaric acid (CgHgO5 MW 164) 'H
NMR data (400 MHz; CD,0D): 0757 (1H,d,J
= 159 Hz, H-7), 743 (2H, d, J = 8.6 Hz, H-2
and H-6), 6.76 (2H, d, J = 8.6 Hz, H-3 and H-
5), 6.26 (1H, d, J = 15.8 Hz, H-8)
6. mamdsaramiluadngin wazdsaum
walauazasas
6.1 mamnysanmiuednia
MM MM N 1TH6IT N gal-
lic acid {ewhiu v = 0.0102x - 0.0968 laesd

R? = 0.9816 WOAATILH 15 NOLALINNFILIDL

PSanauiluednaisn wu 15 teshduiySanm

H,CO /O/\/COOH
HO

4-coumaric acid

ocH, O

5,7 4'-trimethoxyflavone

3

suft 7 _mslase shezes 153 wmadfiuenlsann
nszUInA15tASNA NN IR
12 4 y=0.0102x- 0.0968
R?=0.9816

11 .
o 08 -
'r.; 0.6
2 04 ¢

0.2 s

8] T T T T T 1

0 20 40 60 80 100 120

Concentration (ug/ml)

3UH 8 NIINHIRTZINL AIAIH NHWETEHINGAN

N13RANAKLAZAININTUIY gallic acid

y=0.0428x+0.0132

08 R*=0.9959

0.6 -

0.4 4

Absorbance

0.2 4

Concentration (ug/ml)

3UN 9 NTIMHIATZIBU AIAIH “NRKETZNIN9AN

N15AANAKLAZANLINTUIBY quercetin

3 q@@iaﬁmﬁﬂmﬁmﬁa ey 1770.49 ug

GAE i 15 feuks 1 n3u dian asluanmafi 6
6.2 MIMUSrnounaluaeesIN
MINT AMTLTIL U 1TNIATTIU

quercetin Renwhny y = 0.0428x + 0.0132 I@H

$ R% = 09959 wazilsrnnsnalusadsINsaih
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m1519% 6 USunauiluadnsiauazUSanaunaliueessingas 15 A9

Total phenolic content

Sample (Lig GAE/g dry weight)
acetone 952.84 + 128.75
ethanol 1339.31 £ 31.23
water 870.78 + 48.55
hot water 1770.49 £ 20.60

@ o o A A o . A
WINNIENUAY Wafiauriu 13 quercetin fen
3.0l 135 7@ ethanol Zeilenwhiiu 618.34 ug

OF ¢lo 13 fauis 1 N33 ¢ow a9 luenae?l 6

anls19ma

mMavUSanne 15 feusvnasae wui
o fadaeiasditfanm 13 o o _aan
nMs Kedausivhazasndedn woifiu
Wﬂuﬂq‘mi%ﬁ VL(?%LLT]‘ phenolic compounds LY
flavonoids 1w /ReLifie it Sanas phenolics Way
flavonoids 1w 15 Nafil¥svharmenisntin
AENSUALTN WU 13 A9 ethanol WAy 15 F@
acetone a¢f1/Saos flavonoid 9N m\‘tm'w 13
Kovh wel 19 Aeenihdiaayii Sann. pheno-
lics maﬁ K2 o 13N§4 phenolics Wag 13NAN

[24-25]
U 19

a £ a
flavonoids Nﬂ%ﬁéﬁ%a%ﬁﬁa W
~ £A y ~
U9 j/l‘ﬁ‘VlLLEJﬁVLGW’mﬁﬁ?EU’J%ﬁﬂiﬁ/INIﬂiNWIVIﬂiWW
VLG?TLLT\' 5,7,4'-trimethoxyflavone Q¢ 4-coumaric
acid
6
ﬂ?iﬁﬂiﬂ?ﬂ??aaﬂ‘{]ﬂﬁ 4839 19 5,7,4'-
. = Lo X A A
trimethoxyflavone WUNNONINWBTDLUANLTE
VLG? 1) Staphylococcus aureus, Pseudomonas
aeruginosa, Eischerichia coli fen MIC 128 ng/

-1
ml® fioviséhwten Candida krusei (MICg,

Total flavonoid content

(1g QE/g dry weight)

567.55 + 14.43
618.34 = 38.20
256.47 £13.13
178.86 £ 5.08

32 ug/ml)m

Ilae Candida albicans (ICy, 17.6
Wg/ml) @waD Plasmodium falciparum (ICg,
3.70 ng/ml) Wag antimycobacterial activity

(MIC 50 pg/ml)™

Poyanindiinaas 13 4-
coumaric acid Wudwﬁqméﬁuézamﬂmzﬁ’mad
\nEaidan (antiplatelet activity) aInMasAdien
Wleey ADP (ADP-induced platelet aggre-
gation) laerls swadansuisiaaadan
wananildnratlesiunnszdumavhats DNA
PosTadnavane INIshafignnTsdudeLL 9 UV-
B e’f}amﬁﬁugaﬁmamummavlﬁﬁma%gaﬁ 3%

[30]

(free radical scavenging activity) UANAN

ﬁﬁqm%ﬂﬁﬂaaﬂizaﬂ@nmﬂmiﬂizéjumﬁﬁwmsl
Toe 9 UV-B lunseshadne®
MAFNINLSHIA 130 MNIVDININEEJ N
NAEmloawnsnlasie wazlilsdudauas
71.87, 0.25 LLag 9.08 MNA161L Fiodeneianey
HPLC WuUNIaaziilis 18 iie 1 aspartic acid,
glutamic acid Lag leucine TINDAMAUF
16un Fenfiwe, Fenfinud, Fenfudz, uaddeninud
MAIANAUIHNUUIDIGE XRE (X-Ray Fluo-
rescence) WHSVRNYNUAS 17 FAw@Muaa

way 13 fevhdnaamnney lagw asnauFey

=3 o % g: % b4 2 b4
MEUNUANINAT-WIILLAILLRSNINA IR NELA
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fan aaluenTef 2 wumaghuFe RS
FamuhtiuSevay 6.15 Wwuwuganmlu 13 e
vhéia uay 15 AAgE ethanol 95% Fenwiiy
2908y 378 UAT 0.16 TNEE Fau A lvidi
F%am snsnezanslihdiusnnniueanased
Ussnowsmaaslunemgiuds 13 Aehda
UaL 13 NeueanagadivnUSasay 13.49, 23.42
LAY 22.15 NEIOU  utFanusana (Silicon;
Si) PPeneil@sienYosay 2.89 1.77 uay 0.07
MNAFED e UN UM A et AT LALH
néeveNTR SN Mg TSRy 5.75
LAz 9.08 MNE1GL uasdUIudan Ny
Soraz 0.18 W 0.07 NNAFU Loawunawinn
. mandaeiruasrandaevan Slwun Gua
153nuspuay 5.22, 4.09 Uay 6.86 GNNA1GL
Fanwise silicon dioxide (SiO,) Wi 13UszNaL
FENIWTINTANDULALTIDBNT AL TANDUNY
T auiaaiu nIvgnuazmils loaumas
gpsEAneuTImMe lESavsnnemsIas AN
Uranasiua 20-50 mg %ﬁﬂauﬁwﬂuﬁwzag

32
521 Sradinen

SL‘L@_J ortho-silicic acid (Si(OH,))
WUANTANOU AT N AN D 997 E
nsvgnuazeaudalssansEgnlu “aivaass
uasluan™

ATANBI99A UTenaunIaaiannnig
FATLARe GC-MS WU 15 1@ acetone
NN il furssmgnaiiedilstnoudie 19
naulaifidh ldun nanlasie (Gatty acids) 1angw
phytosterols wariendud Hudu uanani
Setlszneudng 137 linsu Laslas Sumaed
Brvaerie  ussdUssnaumaeiana il

d‘ a L 2 A dl a
VIENAATMNMITENTNIATYILLAS LLRSOITULARBIVILNG

INMTN WUNUSENaUEIE 15 phenolic com-
pounds 1éun ﬁﬂfjmvl,‘ﬂ%@ﬂaa (syringols) 13
nawlniesaea (guaiacols) "IngNAuaafiing
Lm%‘ﬁ@h@ €] (other substituted phenols) g

TnaNeyiutrasiues (phenol derivatives)
‘wmmﬁ@ﬁqw’%ﬁmﬁﬁﬁméa@ﬁwﬁ'@Iﬁ@ 13
4-ethylguaiacol Lag 13 syringol ﬁqw%é’méa
1 Trichophyton mentagrophytes[34] 13 van-
illin fowdlumsedouuefie Escherichia
coli, Pseudomonas aeruginosa, Enterobacter
aerogenes, Salmonella enterica LLasﬁéﬁ%L%aiﬁ
Candida albicans, Lactobacillus casei, Peni-
cillium expansum, Saccharomyces cerevisiae

[35] gﬁL &
BND LUNIT6NH

gosien MIC s 6-18 mM
L%mwsuaq vanillin, 4-hydroxybenzaldehyde Lag
phenol fe1 MIC 57 mM, 9.1 mM uag 10.6
mM MuMey I@&qudmgﬂaﬁ%ﬁﬁ W ey
el,umséﬁw,%mwa@ vanillin A8 aldehyde group

 sananiisls

| i . 36
waEauVUfiLL, benzene ring!
A 2 . < | a o 4
FMs1E 15 resorcinol 1 i N IWHAGS
13Ul RIWITILNTS 1 acne, seborrhoeic
dermatitis, eczema, psoriasis, corns, LAY

(37]
warts

|74
vo s
MIENNUSIIL 1991910 UwTiefin
% =Y z 1 1 a
Yasvnnsieni wuihtsenaudeldséiv loawns
nyeezdls Fomin Lazusoe w Fanou w
a 6 3 =Y |
MFIATEVagNUIENaUMaaN Wu31lsenay
el 13N§3 phenolics [éwn 4-coumaric acid]
13N&4 flavonoids (¢ 5,7 4'-trimethoxyflavone]

ngunaa o (fatty acids) 19N§M phy-
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tosterols uaz 130w o Aflalinay _asless $
~ A« ~ o
maail wanantasdlsnaumanianaiuln
PRAANNMTUNRITEL WA LRYATILNARTILNA
1 % 6 = 4 1
ANMIN WU INgRayTutrasiues Teun
. . [ <3 v 1
resorcinol, syringol W&y vanillin (e
MIa3TOUTIN N U ANTIN WUNHUTI
9.0 13 Aefldanihdin uazsnaunala

upEdTIMAM 9 alu 13 Aedulemuea

naanssNilsgme

POVOLIE AN DIV WA RT Y UIMITUAN L

vy w¥umu 0 yumaHde wazvereunm
NTUAUATILALNAUNE AN U 8171 N9

INNFUNBATAN A5 INLNWOLGBL nTTu
WU ETNARLSUATG (IFMTHINTL) e

ENNURGUANENEN esiazve llabiuiemn®
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