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Abstract

Rhinacanthus nasutus (L.) Kurz (thongphanchang in Thai) has been used in Thai traditional medicine
for the treatment of skin diseases and eczema. This plant exhibits the potent antifungal activity against
dermatophytes. This study aimed to investigate the antifungal activity of R. nasutus extracts from various
parts of the plant and determine the quantity of active substances for developing the extraction method to
furnish the antifungal-rich extract. The dried leaves, stems and roots of R. nasutus were extracted with ethanol
by maceration and ultrasonic-assisted extraction. The extracts were tested for their antifungal activity using
three dermatophytes (Trichophyton rubrum, Trichophyton mentagrophytes, and Microsporum gypseum) by
broth microdilution method. Each extract was used for HPLC fingerprint analysis. The root extract showed
the most potent antifungal activity against the tested dermatophyte species. Purification and structure elucida-
tion revealed that the active substances are rhinacanthins B, C, N, and Q. In addition, the ethanolic extract
of dried root that was further separated with ethyl acetate afforded a rhinacanthins-rich extract. This extract
exhibited excellent antifungal activity, comparable to rhinacanthin C (a major active substance). Therefore,
this extraction method might be suitable for preparing a R. nasutus root extract in order to develop antifungal

herbal formulations.
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MLAUMITINS aNF 0819 MFUMTENMI09A -
daznaumatadl laesh 15 Ko e o
IasMpIRTIsNaraNE S LA AN a3
20 HaANITNGIONARRGT NIBINIU polyamide
membrane filter W1 0.45 VL;JI@’iLNW’i SL%
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Rhinacanthin Q (1): w@ﬁIMLﬂQﬂ 028H2607
ESI-MS: m/z 497 [M+Na]+. 1H NMR (400 MHz,
CDCI3) 61.16 (6H, s, 2 % 10—CH3), 2.79 (2H, s,
H-9), 3.95 (3H, s, 1'-OCHy), 3.97 (3H, s, 4'-
OCH,), 4.16 (2H, s, 11-OCH,), 7.14 (1H, s, H-
3'),7.39 (1H, t, J = 7.4 Hz, H-7), 7.45 (1H, s, 2-
OH), 7.48 (1H, t, J = 7.4 Hz, H-6), 7.55 (2H, m
overlap, H-6' & H-7'), 7.85 (1H, d, J = 7.6 Hz,
H-8), 7.90 (1H, d, J = 7.6 Hz, H-5), 8.08 (1H,
dd,J=7.2 21 Hz H-8"),817(1H, dd, J= 7.3,
21 Hz, H-5") °C NMR (400 MHz, CDCL,)
6256 (2C, 2 x 12-CH,), 32.6 (C-9), 37.2 (C-
10), 55.7 (4'-OCH,), 63.4 (1'-OCH,), 73.8 (C-
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11), 103.8 (C-3"), 118.1 (C-2"), 122.0 (C-3), 122.2
(C-5"), 1235 (C-8), 125.8 (C-8), 126.7 (C-5),
126.8 (C-6"), 127.5 (C-7'), 128.8 (C-8a), 129.2
(C-8a), 129.3 (C-4'a), 132.4 (C-7), 133.0 (C-4a),
134.5 (C-6), 151.3 (C-4'), 152.0 (C-1'), 154.1 (C-
2), 166.2 (OC=0), 181.3 (C-1), 184.9 (C-4)
Rhinacanthin B (2): galuanaC H O
¥ N 26 28 b
ESI-MS: m/z 431 [M+Na]". "H NMR (400 MHz,
CDCl,) & 1.40 (3H, s, 2-CH,), 1.47 (3H, s, 2-
CH,), 151 (3H, d, 6.7, H-8"), 1.56 (3H, s, 6'-
CH,), 1.79 (3H, s, 2'-CH,), 2.05 (2H, t, J = 7.6
Hz, H-5"), 2.23 (2H, q, J = 7.4 Hz, H-4'), 2.89
(1H, dd, J = 19.2, 4.9 Hz, H-4), 2.76 (1H, J =
19.2, 4.2 Hz, H-4), 5.13 (1H, t, J = 4.7 Hz, H-3),
517 (1H, q, J = 5.7, 1.8 Hz, H-7"), 6.72 (1H, t,
J=7.4Hz H3) 7.68 (1H, td, J = 7.4, 1.4 Hz,
H-8), 7.72 (1H, td, J = 7.4, 1.4 Hz, H-7), 8.08
(1H, d, J = 6.9 Hz, H-6), 8.12 (1H, d, J = 6.9
Hz, H-9). '°C NMR (400 MHz, CDCl,) § 12.3
(2'-CH,), 13.2 (C-8'), 15.5 (6'-CH,), 22.9 (2-CH,),
23.2 (C-4), 24.7 (2-CH,), 27.4 (C-5"), 38.1 (C-
4'), 69.3 (C-8), 79.1 (C-2), 118.0 (C-4a), 119.5
(C-7", 126.1 (C-6), 126.5 (C-9), 127.1 (C-2)),
131.3 (C-9a), 132.2 (C-5a), 133.1 (C-8), 134.0
(C-7), 134.5 (C-6'), 143.6 (C-3'), 153.7 (C-10a),
167.0 (C-1'), 179.3 (C-10), 184.0 (C-5)
Rhinacanthin C (3): _e5liana C_H O
o * 26 30 b
ESI-MS: m/z 433 [M+Na] . '"H NMR (400 MHz,
CDCl,) §1.01 (BH, s, 2 x 10-CH,), 1.55 (3H, d,
J = 6.7 Hz, H-8"), 158 (3H, s, 6'-CH,), 1.78
(3H, s, 2'-CHy), 2.01 (2H, t, J = 7.6 Hz, H-5)),
2.16 (2H, q, J = 7.5 Hz, H-4'), 2.70 (2H, s, H-9),

3.90 (2H, s, 11-OCH,), 5.20 (1H, q, J = 6.6 Hz,
H-7'), 6.69 (1H, t, J = 7.2 Hz, H-3"), 7.44 (1H,
s, 2-OH), 7.68 (1H, td, J = 7.5, 1.0 Hz, H-7),
7.75 (1H, dt, J = 7.5, 1.0 Hz, H-6), 8.08 (1H, d,
J =76 Hz, H-8), 8.11 (1H, d, J = 7.7 Hz, H-5)
'®C NMR (400 MHz, CDCL,) § 12.3 (2'-CH,),
13.3 (C-8"), 165 (6'-CHy), 252 (2C, 2 x 12-
CH,), 27.23 (C-4'), 32.3 (C-9), 37.1 (C-10), 38.2
(C-5"), 72.8 (C-11), 119.3 (C-7"), 121.9 (C-3),
126.1 (C-8), 127.1 (C-6), 127.8 (C-2"), 129.5 (C-
8a), 132.8 (C-7), 133.1 (C-4a), 134.6 (C-6'), 134.9
(C-6), 141.9 (C-3"), 154.2 (C-2), 168.1 (OC=0),
181.3 (C-1), 184.8 (C-4)
Rhinacanthin N (4): askana C H O
o N 27 24 7
ESI-MS: m/z 483 [M+Na]*. 'H NMR (500 Mz,
CDCLy) §1.15 (6H, s, 2 4 10-CH,), 2.81 (2H, s,
H-0), 3.86 (3H, s, 4'-OCH,), 418 (2H, s, 11-
OCH,), 6.99 (1H, s, H-3'), 7.44 (1H, s, 2-OH),
7.52 (3H, m overlap, H-7), 7.62 (1H, t, J =75
Hz, H-6'), 7.98 (1H, d, J = 7.5 Hz, H-8), 8.00
(1H, d, J = 7.6 Hz, H-5) 8.13 (1H, d, J = 8.3 Hz,
H-5'), 8.36 (1H, d, J = 8.2 Hz, H8'), 14.45 (1H,
s, 1'-OH) "°C NMR (500 MHz, CDC,) § 25.4
(2C, 2 x 12-CH,), 32.3 (C-9), 37.1 (C-10), 55.4
(4-OCH,), 73.3 (C-11), 100.2 (C-3"), 104.6 (C-
2'),121.5 (C-8), 121.8 (C-5'), 123.7 (C-8'), 1255
(C-8a), 125.9 (C-8), 126.3 (C-7'), 126.8 (C-5),
128.9 (C-6'), 129.1 (C-8a), 129.7 (C-4'a), 132.8
(C-4a, C-7), 134.8 (C-6), 147.5 (C-4'), 154.2 (C-
2),155.4 (C-1'), 170.6 (OC=0), 181.2 (C-1), 184.9
(C-4)
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1s¥neumae Trichophyton rubrum DMST
30263, Trichophyton mentagrophytes DMST
19735, bae Microsporum gypseum DMST
21146 I@&Mwmimwmémuu sabouraud dex-
trose agar slants Lﬁu%m:ﬂﬁqm%gﬁ 2-8 3¢
waidy  wandeuawnslvdothatan 2
“Upnth 1o3esEe msumame aulasidoans
Foudavafinluiasay 0.85 sodium chloride
(NaC)) Wislemaguidlaiaenmgeanduw 97 530
uﬂuLN@]iLVi’ﬁ‘U 1 McFarland standard L‘ﬁaﬁlﬁ
Semamniwadde 1-5 x 10° wadsofiaaans
nnwdangesnasidnuawns RPMI-MOPS
(RPMI 1640 medium, without sodium bicar-
bonate 7151 'Wut/5¥NaLv89 2 mM L-glutamine
LAY 1656 mM morpholinepropanesulfonic acid)

Tuse 2w 1:50

115NA BUNE A1ULF0511A835 Broth

microdilution method

mane auldAsmMsfdaulasnandsms
61d The Clinical and Laboratory Standard In-
stitute (CLSI) guideline (Document M38-
22)" Toenason 15 Nonosudssmim 5
shathe ldun 15 Heemusaainly d1du
WAL 13 HAETAA0YEONAIN LALIIN wag 13
rhinacanthins 4 6738819 VLG?WJLLﬂ' rhinacanthins
Q B C uag N "wmiumane aqu%gé”nw,%aiw

lasazaiy 19 @9y dimethyl sulfoxide

(OMSO) W ldenadiadn 10 HadnSusoiiaddens
wavihldaraesialuawns RPMI-MOPS 1wl
AL pawhassanaEuRdaems
1o auleeesesn two-fold serial dilution
1531615 50 hulasders b 96-well culture plate
¥%@ U-shape wells (@M@ NTY mSUNS
ne autllugie 0.78-100 lulesnSudefiadans)
Ymave audneths 15 Hemasiutausdarsiie
3 41 1% ketoconazole (AMEHAL MZUMT
ne auag/lugrs 0.078-10 lulasnInsefiadans)
W positive control Lmﬂ% DMSO il nega-
tive control | @efiwuals "miumsme au
15395 50 lalesdnradlulsazngy Uume
wangaaqﬁqquﬁ 35 9FEalTy e 96-
120 #2las NEINNATUAIMUAMTL MR B
NANINA auI@a@L”ﬂmam%amﬁﬂsmaslu
vauiushUEmaasresden semudadu
¢ q@*’?i mﬁmﬁuégamim%mﬂam%a (Minimum
Inhibitory Concentration, MIC) §16~ 421N
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