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‡™◊ÈÕ√“„πª√‘¡“≥ Ÿß ‚¥¬π” à«π„∫ ≈”μâπ ·≈–√“°·Àâß¢Õß∑Õßæ—π™—Ëß¡“ °—¥¥â«¬‡Õ∑“πÕ≈‚¥¬«‘∏’°“√À¡—°·≈–

 °—¥¥â«¬§≈◊ËπÕ—≈μ√“‚´π‘§ ®“°π—Èπ∑¥ Õ∫ƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“¢Õß “√ °—¥μàÕ‡™◊ÈÕ°≈ÿà¡‡¥Õ√å¡“‚μ‰øμå∑’Ë‡ªìπ “‡Àμÿ
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gypseum) ‚¥¬«‘∏’ broth microdilution method ·≈–π” “√ °—¥·μà≈–™π‘¥¡“«‘‡§√“–Àå≈“¬æ‘¡æåπ‘È«¡◊Õ‚§√¡“‚∑-

°√“ø·∫∫¢Õß‡À≈« ¡√√∂π– Ÿß °“√∑¥ Õ∫ƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“°≈ÿà¡‡¥Õ√å¡“‚μ‰øμå¢Õß∑Õßæ—π™—Ëßæ∫«à“ “√ °—¥
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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.

Key words: Rhinacanthus nasutus (L.) Kurz, antifungal, dermatophytes, rhinacanthins

 –¥«°„π°“√π”‰ª„™â ´÷Ëß°“√æ—≤π“ ¡ÿπ‰æ√μâ“π

‡™◊ÈÕ√“„ÀâÕ¬Ÿà„π√Ÿª·∫∫∑’Ë –¥«°μàÕ°“√„™âß“π„π™’«‘μ

ª√–®”«—π ·≈–¡’√“¬ß“πº≈°“√»÷°…“ƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“

∑’Ë™—¥‡®π πà“®– àß‡ √‘¡„Àâª√–™“™π‡°‘¥§«“¡‡™◊ËÕ¡—Ëπ

·≈–À—π¡“„™â ¡ÿπ‰æ√‡æ◊ËÕ°“√√—°…“‚√§ ∑¥·∑π°“√

„™â¬“·ºπªí®®ÿ∫—π‰¥â¡“°¢÷Èπ

„π∑“ß°“√·æ∑¬åæ◊Èπ∫â“π¢Õß‰∑¬  ¡ÿπ‰æ√

À≈“¬™π‘¥¡’°“√√–∫ÿ √√æ§ÿ≥∑“ß¬“ ”À√—∫„™â√—°…“

‚√§º‘«Àπ—ß º◊Ëπ§—π ‡™àπ √“°≈”‚æß „∫°√«¬ªÉ“ „∫

·≈–√“°‡ª≈â“„À≠à „∫ ”¡–ß“ „∫‡ ≈¥æ—ßæÕπ √“°

∫∑π”
‚√§º‘«Àπ—ß®“°‡™◊ÈÕ√“ ‚¥¬∑—Ë«‰ª¡’ “‡Àμÿ¡“®“°

‡™◊ÈÕ√“„π°≈ÿà¡‡¥Õ√å¡“‚μ‰øμå (dermatophytes)

 “¡“√∂√—°…“‰¥â‚¥¬°“√„™â¬“μâ“π‡™◊ÈÕ√“∑“∫√‘‡«≥

√Õ¬‚√§ ·μàμâÕß√—°…“μàÕ‡π◊ËÕßÀ≈—ß®“°Õ“°“√¢Õß

‚√§∑ÿ‡≈“≈ß‡æ◊ËÕ„ÀâÀ“¬¢“¥[1-2] ´÷Ëß¬“μâ“π‡™◊ÈÕ√“∑’Ë„™â

Õ¬Ÿà„πªí®®ÿ∫—πμâÕßπ”‡¢â“º≈‘μ¿—≥±å¬“À√◊Õ‡¿ —™‡§¡’-

¿—≥±å®“°μà“ßª√–‡∑» ·∑â®√‘ß·≈â«°“√√—°…“μ“¡«‘∏’

æ◊Èπ∫â“π¥—Èß‡¥‘¡¢Õß‰∑¬‚¥¬„™â ¡ÿπ‰æ√∑“∫√‘‡«≥∑’Ë

μ‘¥‡™◊ÈÕ°Á “¡“√∂√—°…“‰¥â[3] ·μà¡’¢âÕ®”°—¥¥â“π§«“¡
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‡®μ¡Ÿ≈‡æ≈‘ß·¥ß ·≈–„∫‰¡â‡∑â“¬“¬¡àÕ¡ πÕ°®“°π’È

 ¡ÿπ‰æ√∫“ß™π‘¥¡’°“√√–∫ÿ √√æ§ÿ≥„π°“√„™â·°â

°≈“°‡°≈◊ÈÕπ‰¥â ‡™àπ „∫·≈–√“°™ÿ¡‡ÀÁ¥‡∑» „∫

πâÕ¬Àπà“ „∫·≈–√“°∑Õßæ—π™—Ëß À—«°√–‡∑’¬¡ ‡¡≈Á¥

≈”‚æß „∫°√«¬ªÉ“ ‡π◊ÈÕ‰¡â¢—π∑Õßæ¬“∫“∑ ·≈–‡¡≈Á¥

 –∫â“[3] ®“°º≈°“√»÷°…“‡∫◊ÈÕßμâπ∑’Ëºà“π¡“¢Õß§≥–

ºŸâ«‘®—¬ ´÷Ëß‰¥â√«∫√«¡ ¡ÿπ‰æ√∑’Ë¡’°“√√–∫ÿ √√æ§ÿ≥

„π°“√√—°…“‚√§º‘«Àπ—ß∑’Ë “¡“√∂æ∫‰¥â∑—Ë«‰ª ‡™àπ

‡ ≈¥æ—ßæÕπ ™ÿ¡‡ÀÁ¥‡∑» πâÕ¬Àπà“ ∑Õßæ—π™— Ëß

°√–‡∑’¬¡ ·≈– ¡ÿπ‰æ√Õ◊Ëπ Ê ∑’Ë¡’°“√„™âÕ¬à“ß·æ√à

À≈“¬„πª√–‡∑» π”¡“ °—¥·≈–∑¥ Õ∫ƒ∑∏‘Ïμâ“π

‡™◊ ÈÕ√“°≈ÿ à¡‡¥Õ√å¡“‚μ‰øμå∑’ Ë‡ªìπ “‡Àμÿ¢Õß‚√§

º‘«Àπ—ß®“°‡™◊ÈÕ√“·≈–‡ªìπ‡™◊ÈÕ°àÕ‚√§∑’Ëæ∫∫àÕ¬„π

ª√–‡∑»‡¢μ√âÕπ™◊Èπ ‡æ◊ËÕ°“√§âπÀ“ ¡ÿπ‰æ√∑’Ë¡’ƒ∑∏‘Ï

μâ“π‡™◊ÈÕ√“‰¥â¥’  ”À√—∫π”‰ªæ—≤π“‡ªìπº≈‘μ¿—≥±å

 ¡ÿπ‰æ√μâ“π‚√§º‘«Àπ—ß®“°‡™◊ ÈÕ√“ ®“°º≈°“√

∑¥ Õ∫‡∫◊ÈÕßμâπ¥—ß°≈à“«æ∫«à“ ¡ÿπ‰æ√À≈“¬™π‘¥¡’

ƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“°≈ÿà¡‡¥Õ√å¡“‚μ‰øμå‰¥â¥’ ‡™àπ ‡Àßâ“

‰æ≈¥” ·≈–‡Àßâ“¢¡‘Èπ¢“«ªÉ“[4-5] Õ¬à“ß‰√°Áμ“¡ “√

μâ“π‡™◊ÈÕ√“„π ¡ÿπ‰æ√¥—ß°≈à“«‰¡à§ßμ—«‡¡◊ËÕ‡°Á∫‰«â

‡ªìπ‡«≈“π“π ®÷ß‰¡à‡À¡“– ¡ ”À√—∫π”‰ªæ—≤π“‡ªìπ

º≈‘μ¿—≥±å πÕ°®“°π’È®“°º≈°“√∑¥ Õ∫‡∫◊ÈÕßμâπ

¥—ß°≈à“«¬—ßæ∫«à“∑Õßæ—π™— Ëß‡ªìπ ¡ÿπ‰æ√Õ’°Àπ÷Ëß

™π‘¥∑’Ë¡’ƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“°≈ÿà¡‡¥Õ√å¡“‚μ‰øμå‰¥â¥’‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫ ¡ÿπ‰æ√Õ◊Ëπ∑’Ëπ”¡“∑¥ Õ∫

∑Õßæ—π™—Ëß (Rhinacanthus nasutus (L.)

Kurz) ‡ªìπæ◊™„π«ß»å Acanthaceae ¡’™◊ËÕ∑âÕß∂‘Ëπ∑’Ë

·μ°μà“ß°—π„π·μà≈–æ◊Èπ∑’Ë‡™àπ ∑Õß§—π™—Ëß À≠â“¡—π‰°à

æ◊™π’È¢÷Èπ°√–®“¬μ—«„π∫“ß à«π¢Õßª√–‡∑»Õ‘π‡¥’¬ ®’π

·≈–‡Õ‡™’¬μ–«—πÕÕ°‡©’¬ß„μâ ‡ªìπæ√√≥‰¡â≈â¡≈ÿ° ¡’

≈—°…≥–‡ªìπæÿà¡¢π“¥‡≈Á°  à«π‚§π¢Õß≈”μâπ‡π◊ÈÕ

‡ªìπ·°π·¢Áß ¡’§«“¡ Ÿßª√–¡“≥ 1-2 ‡¡μ√ „∫¡’

≈—°…≥–‡ªìπ√Ÿª§àÕπ¢â“ß√’ ª≈“¬·≈–‚§π„∫·À≈¡

¢π“¥¢Õß„∫°«â“ßª√–¡“≥ 2-5 ‡´πμ‘‡¡μ√ ¬“«

ª√–¡“≥ 4-10 ‡´πμ‘‡¡μ√ ¡’ ’‡¢’¬«·≈–¡’®ÿ¥·μâ¡ ’

πÈ”μ“≈ ÕÕ°¥Õ°‡ªìπ™àÕμ√ß´Õ°¡ÿ¡„∫ ¡’°≈’∫¥Õ°

‡ªìπ ’¢“« ∑“ß°“√·æ∑¬å·ºπ‚∫√“≥„πª√–‡∑»‰∑¬

∑Õßæ—π™—Ëß¡’ √√æ§ÿ≥‚¥¥‡¥àπ„π°“√√—°…“‚√§º‘«Àπ—ß

°≈“°‡°≈◊ÈÕπ ·≈–º◊Ëπ§—π[3,6-8] æ◊™π’È¡’ “√À≈“°À≈“¬

™π‘¥‡ªìπÕß§åª√–°Õ∫∑“ß‡§¡’ ‡™àπ  “√°≈ÿà¡ fla-

vonoids, benzenoids, glycosides, terpenoids,

sterols, anthraquinones ·≈– naphthoqui-

nones[9] πÕ°®“°π’È¬—ß¡’√“¬ß“πƒ∑∏‘Ï∑“ß‡¿ —™«‘∑¬“

∑’ ËÀ≈“°À≈“¬ ‡™àπ μâ“π‡™◊ ÈÕ√“[10-11] μâ“π‡™◊ ÈÕ

·∫§∑’‡√’¬[12] μâ“π‰«√— [13-14] μâ“π°“√Õ—°‡ ∫[15-16]

μâ“πÕπÿ¡Ÿ≈Õ‘ √–[16-17] ·≈–ª°ªÑÕß‡´≈≈åμ—∫[18]

°“√»÷°…“π’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ∑¥ Õ∫ƒ∑∏‘Ïμâ“π

‡™◊ÈÕ√“°≈ÿà¡‡¥Õ√å¡“‚μ‰øμå «‘‡§√“–ÀåÕß§åª√–°Õ∫

∑“ß‡§¡’·≈–ª√‘¡“≥ “√μâ“π‡™◊ ÈÕ√“¢Õß “√ °—¥

∑Õßæ—π™—Ëß ‚¥¬·∫àß‡ªìπ à«π„∫ ≈”μâπ ·≈–√“° ‡æ◊ËÕ

§âπÀ“ à«π¢Õßæ◊™∑’Ë¡’ƒ∑∏‘Ï¥’·≈–«‘∏’°“√ °—¥„Àâ‰¥â “√

μâ“π‡™◊ÈÕ√“„πª√‘¡“≥ Ÿß´÷Ëß¢âÕ¡Ÿ≈Õß§åª√–°Õ∫∑“ß

‡§¡’¢Õß “√μâ“π‡™◊ÈÕ√“„π∑Õßæ—π™—Ëßπ’È “¡“√∂π”‰ª

„™â„π°“√§«∫§ÿ¡§ÿ≥¿“æ “√ °—¥∑Õßæ—π™—Ëß∑’Ë®–„™â

æ—≤π“‡ªìπº≈‘μ¿—≥±å ¡ÿπ‰æ√ ”À√—∫μâ“π‡™◊ÈÕ√“∑’Ë

º‘«Àπ—ß‰¥âμàÕ‰ª

√–‡∫’¬∫«‘∏’»÷°…“

μ—«Õ¬à“ßæ◊™

∑Õßæ —π™ — Ë ß ‡° Á∫®“°® —ßÀ« —¥√“™∫ ÿ√ ’ ‡¥ ◊Õπ

°ÿ¡¿“æ—π∏å 2559 μ√«®√–∫ÿ™◊ËÕ™π‘¥æ—π∏ÿåæ◊™·≈–

‡°Á∫√—°…“μ—«Õ¬à“ßæ√√≥‰¡âÕâ“ßÕ‘ß‡æ◊ËÕß“π«‘®—¬ (Her-

barium no. BKF 194241) ∑’Ë ”π—°ß“πÀÕæ√√≥‰¡â
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¢â“ßμâπ´È” 2 §√— Èß °√Õß·≈–π” à«π‡Õ∑“πÕ≈‰ª

√–‡À¬·Àâß¿“¬„μâ ÿ≠≠“°“»∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“

‡´≈‡ ’́¬  ‰¥â “√ °—¥‡Õ∑“πÕ≈·Àâß 3 μ—«Õ¬à“ß®“°„∫

≈”μâπ ·≈–√“° ®“°π—Èππ” “√ °—¥À¬“∫ à«π„∫·≈–

√“°∑’Ë‰¥â¡“ °—¥·¬°μàÕ¥â«¬πÈ”°—∫‡Õ∑‘≈Õ–´‘‡μ∑ π”

 “√ °—¥∑’Ë≈–≈“¬„π™—Èπ‡Õ∑‘≈Õ–´‘‡μ∑‰ª√–‡À¬·Àâß

¿“¬„μâ ÿ≠≠“°“»∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬  ‰¥â

 “√ °—¥‡Õ∑‘≈Õ– ‘́‡μ∑·Àâß 2 μ—«Õ¬à“ß®“°„∫·≈–√“°

‡°Á∫√—°…“μ—«Õ¬à“ß “√ °—¥∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡ ’́¬ 

‚¥¬¡’πÈ”Àπ—° “√ °—¥‡∑’¬∫°—∫πÈ”Àπ—° ¡ÿπ‰æ√·Àâß

¥—ß· ¥ß„πμ“√“ß∑’Ë 1

°“√»÷°…“Õß§åª√–°Õ∫∑“ß‡§¡’¢Õß “√ °—¥®“°
 à«πμà“ß Ê ¢Õß∑Õßæ—π™—Ëß

°“√«‘‡§√“–Àå≈“¬æ‘¡æåπ‘È«¡◊Õ‚§√¡“‚∑°√“ø

°√¡Õÿ∑¬“π·Ààß™“μ‘ —μ«åªÉ“·≈–æ—π∏ÿåæ◊™ °√ÿß‡∑æ-

¡À“π§√

°“√‡μ√’¬¡ “√ °—¥®“° à«πμà“ß Ê ¢Õß∑Õßæ—π™—Ëß

∑Õßæ—π™—Ëß∑’Ë„™â¡’Õ“¬ÿ¡“°°«à“ 1 ªï ‡°Á∫„π™à«ß∑’Ë

æ◊™ÕÕ°¥Õ° ‚¥¬„™â à«π„∫∑—ÈßÀ¡¥∑ÿ°¢π“¥  à«π

≈”μâπ ·≈– à«π√“° π”¡“º÷Ëß„π∑’Ëæâπ· ß„Àâ·Àâß∑’Ë

Õÿ≥À¿Ÿ¡‘ÀâÕß (√Ÿª∑’Ë 1) ·≈–π”¡“∫¥„Àâ¡’¢π“¥‡≈Á°°«à“

3 ¡‘≈≈‘‡¡μ√ À√◊Õ “¡“√∂ºà“π·√àß¢π“¥ 6 mesh ‰¥â

®“°π—Èππ”ºß ¡ÿπ‰æ√ à«π„∫·Àâß ≈”μâπ·Àâß ·≈–

√“°·ÀâßπÈ”Àπ—°ª√–¡“≥ 180, 80, ·≈– 240 °√—¡

μ“¡≈”¥—∫ ¡“À¡—°¥â«¬‡Õ∑“πÕ≈„πÕ—μ√“ à«π 1

°√—¡¢Õß ¡ÿπ‰æ√·ÀâßμàÕ‡Õ∑“πÕ≈ 20 ¡‘≈≈‘≈‘μ√

‡ªìπ√–¬–‡«≈“ 16-18 ™—Ë«‚¡ß ·≈– °—¥μàÕ¥â«¬§≈◊Ëπ

Õ—≈μ√“‚´π‘§ 15 π“∑’ ‚¥¬∑”°“√ °—¥μ“¡¢—ÈπμÕπ

√Ÿª∑’Ë 1 (°) μâπ∑Õßæ—π™—Ëß (¢) „∫·Àâß (§) ≈”μâπ·Àâß ·≈– (ß) √“°·Àâß
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·∫∫¢Õß‡À≈« ¡√√∂π– Ÿß (HPLC fingerprint)

‡æ◊ËÕ»÷°…“Õß§åª√–°Õ∫∑“ß‡§¡’¢Õß “√ °—¥∑Õßæ—π™—Ëß

√«¡ 5 μ—«Õ¬à“ß ‰¥â·°à  “√ °—¥‡Õ∑“πÕ≈®“°„∫ ≈”μâπ

√“° ·≈– “√ °—¥‡Õ∑‘≈Õ–´‘‡μ∑®“°„∫·≈–√“°

¥”‡π‘π°“√‡μ√’¬¡μ—«Õ¬à“ß ”À√—∫°“√»÷°…“Õß§å-

ª√–°Õ∫∑“ß‡§¡’ ‚¥¬π” “√ °—¥®“° à«πμà“ß Ê

¢Õß∑Õßæ—π™—Ëß¡“≈–≈“¬¥â«¬‡¡∑“πÕ≈∑’Ë§«“¡‡¢â¡¢âπ

20 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ °√Õßºà“π polyamide

membrane filter ¢π“¥ 0.45 ‰¡‚§√‡¡μ√ „™â

μ—«Õ¬à“ß “√ °—¥ª√‘¡“μ√ 30 ‰¡‚§√≈‘μ√μàÕ°“√©’¥

1 §√— Èß «‘‡§√“–Àå¥â«¬§Õ≈—¡πå™π‘¥√’‡«Õ√å ‡ø 

(VertiSepTM UPS C18 HPLC COLUMN 4.6 ×

250 mm, 5 μm) ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß (25 Õß»“‡´≈‡ ’́¬ )

„™â«—Ø¿“§‡§≈◊ËÕπ∑’Ëª√–°Õ∫¥â«¬√âÕ¬≈– 0.1 °√¥

‰μ√ø≈ŸÕÕ‚√Õ– ‘́μ‘°„πÕ– ‘́‚μ‰π‰μ√≈å ( “√≈–≈“¬ °)

·≈–√âÕ¬≈– 0.1 °√¥‰μ√ø≈ŸÕÕ‚√Õ–´‘μ‘°„ππÈ”

( “√≈–≈“¬ ¢) °√“‡¥’¬π∑å„πÕ—μ√“‡æ‘Ë¡§ß∑’Ë (linear

gradient) Õ—μ√“ à«π®“° (°:¢) 60:40 ‡ªìπ 75:25

„π‡«≈“ 25 π“∑’ ·≈–®“° 75:25 ‡ªìπ 100:0 „π

‡«≈“®“° 25 π“∑’∂÷ß 35 π“∑’ ®“°π—Èπ„™â 100:0 μàÕ

®π∂÷ß 45 π“∑’ §«“¡‡√Á«¢Õß«—Ø¿“§‡§≈◊ËÕπ∑’Ë 1

¡‘≈≈‘≈‘μ√μàÕπ“∑’ «—¥°“√¥Ÿ¥°≈◊π· ßÕ—≈μ√“‰«‚Õ‡≈μ

∑’Ë§«“¡¬“«§≈◊Ëπ 220 π“‚π‡¡μ√

°“√·¬°∫√‘ ÿ∑∏‘Ï “√®“°√“°∑Õßæ—π™—Ëß

π”√“°∑Õßæ—π™—Ëß·Àâß (150 °√—¡) ¡“ °—¥‚¥¬

°“√À¡—°¥â«¬‡Õ∑“πÕ≈ 3 ≈‘μ√‡ªìπ‡«≈“ 1 «—π ∑”

°“√ °—¥´È” 3 §√—Èß √«¡·≈–°√Õß “√ °—¥‡Õ∑“πÕ≈

∑’Ë‰¥â π”‰ª√–‡À¬¿“¬„μâ ÿ≠≠“°“»∑’ËÕÿ≥À¿Ÿ¡‘ 37

Õß»“‡´≈‡´’¬  ‰¥â “√ °—¥À¬“∫ 23.1 °√—¡ ®“°π—Èπ

 °—¥·¬°¥â«¬πÈ”·≈–‡Õ∑‘≈Õ–´‘‡μ∑ ‰¥â “√ °—¥‡Õ∑‘≈

Õ–´‘‡μ∑πÈ”Àπ—° 6.0 °√—¡ π” à«π∑’Ë≈–≈“¬„π‡Õ∑‘≈

Õ–´‘‡μ∑¡“·¬°∫√‘ ÿ∑∏‘Ï¥â«¬§Õ≈—¡πå™π‘¥√’‡«Õ√å ‡ø 

(Grom-Sil 120 ODS-5 ST; 250 × 4 mm, 10 μm)

∑’ ËÕÿ≥À¿Ÿ¡‘ÀâÕß (25 Õß»“‡´≈‡´’¬ ) „™â«—Ø¿“§

‡§≈◊ËÕπ∑’Ëª√–°Õ∫¥â«¬√âÕ¬≈– 0.1 °√¥‰μ√ø≈ŸÕÕ

‚√Õ–´‘μ‘°„πÕ–´‘‚μ‰π‰μ√≈å ( “√≈–≈“¬ °) ·≈–

√âÕ¬≈– 0.1 °√¥‰μ√ø≈ŸÕÕ‚√Õ– ‘́μ‘°„ππÈ”( “√≈–≈“¬

¢) °√“‡¥’¬π∑å„πÕ—μ√“‡æ‘Ë¡§ß∑’Ë (linear gradient)

Õ—μ√“ à«π®“° (°:¢) 50:50 ‡ªìπ 80:20 „π‡«≈“ 10

π“∑’ ·≈–®“° 80:20 ‡ªìπ 100:0 „π‡«≈“®“° 10 π“∑’∂÷ß

30 π“∑’ §«“¡‡√Á«¢Õß«—Ø¿“§‡§≈◊ËÕπ∑’Ë 1 ¡‘≈≈‘≈‘μ√

μàÕπ“∑’ ®“° “√ °—¥‡Õ∑‘≈Õ–´‘‡μ∑ª√–¡“≥ 74

¡‘≈≈‘°√—¡ ‰¥â “√ 1, 2, 3 ·≈– 4 ∑’Ë¡’≈—°…≥–°÷Ëß

‡À≈« ’‡À≈◊Õß â¡πÈ”Àπ—° 4.1, 5.1, 31.0 ·≈– 3.4

¡‘≈≈‘°√—¡ μ“¡≈”¥—∫ °“√«‘‡§√“–Àå Ÿμ√‚§√ß √â“ß

∑“ß‡§¡’‚¥¬°“√μ√«®«‘‡§√“–Àå¥â«¬‡∑§π‘§ MS, 1H

NMR, ·≈– 13C NMR spectroscopies ·≈â«π”

¢âÕ¡Ÿ≈¢ÕßπÈ”Àπ—°‚¡‡≈°ÿ≈·≈– NMR  ‡ª§μ√—¡®“°

DEPT, HMQC, HMBC ·≈– COSY ¡“„™â‡æ◊ËÕ

ª√–°Õ∫°“√«‘‡§√“–Àå Ÿμ√‚§√ß √â“ß∑“ß‡§¡’

Rhinacanthin Q (1):  Ÿμ√‚¡‡≈°ÿ≈ C
28

H
26

O7

ESI-MS: m/z 497 [M+Na]+. 1H NMR (400 MHz,

CDCl3) δ 1.16 (6H, s, 2 × 10-CH3), 2.79 (2H, s,

H-9), 3.95 (3H, s, 1'-OCH3), 3.97 (3H, s, 4'-

OCH3), 4.16 (2H, s, 11-OCH2), 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, 2.1 Hz, H-8'), 8.17 (1H, dd, J = 7.3,

2.1 Hz, H-5') 13C NMR (400 MHz, CDCl3)

δ 25.6 (2C, 2 × 12-CH3), 32.6 (C-9), 37.2 (C-

10), 55.7 (4'-OCH3), 63.4 (1'-OCH3), 73.8 (C-
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11), 103.8 (C-3'), 118.1 (C-2'), 122.0 (C-3), 122.2

(C-5'), 123.5 (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-8ûa), 129.3 (C-4ûa), 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=O), 181.3 (C-1), 184.9 (C-4)

Rhinacanthin B (2):  Ÿμ√‚¡‡≈°ÿ≈ C
25

H
28

O
5

ESI-MS: m/z 431 [M+Na]+. 1H NMR (400 MHz,

CDCl3) δ 1.40 (3H, s, 2-CH3), 1.47 (3H, s, 2-

CH3), 1.51 (3H, d, 6.7, H-8'), 1.56 (3H, s, 6'-

CH3), 1.79 (3H, s, 2'-CH3), 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),

5.17 (1H, q, J = 5.7, 1.8 Hz, H-7'), 6.72 (1H, t,

J = 7.4 Hz, H-3'), 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). 13C NMR (400 MHz, CDCl3) δ 12.3

(2'-CH3), 13.2 (C-8'), 15.5 (6'-CH3), 22.9 (2-CH3),

23.2 (C-4), 24.7 (2-CH3), 27.4 (C-5'), 38.1 (C-

4'), 69.3 (C-3), 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):  Ÿμ√‚¡‡≈°ÿ≈ C
25

H
30

O
5

ESI-MS: m/z 433 [M+Na]+. 1H NMR (400 MHz,

CDCl3) δ 1.01 (6H, s, 2 × 10-CH3), 1.55 (3H, d,

J = 6.7 Hz, H-8'), 1.58 (3H, s, 6'-CH3), 1.78

(3H, s, 2'-CH3), 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-OCH2), 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 = 7.6 Hz, H-8), 8.11 (1H, d, J = 7.7 Hz, H-5)
13C NMR (400 MHz, CDCl3) δ 12.3 (2'-CH3),

13.3 (C-8'), 15.5 (6'-CH3), 25.2 (2C, 2 x 12-

CH3), 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-5), 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=O),

181.3 (C-1), 184.8 (C-4)

Rhinacanthin N (4):  Ÿμ√‚¡‡≈°ÿ≈ C
27

H
24

O
7

ESI-MS: m/z 483 [M+Na]+. 1H NMR (500 MHz,

CDCl3) δ 1.15 (6H, s, 2 3 10-CH3), 2.81 (2H, s,

H-9), 3.86 (3H, s, 4'-OCH3), 4.18 (2H, s, 11-

OCH2), 6.99 (1H, s, H-3'), 7.44 (1H, s, 2-OH),

7.52 (3H, m overlap, H-7), 7.62 (1H, t, J = 7.5

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) 13C NMR (500 MHz, CDCl3) δ 25.4

(2C, 2 x 12-CH3), 32.3 (C-9), 37.1 (C-10), 55.4

(4'-OCH3), 73.3 (C-11), 100.2 (C-3'), 104.6 (C-

2'), 121.5 (C-3), 121.8 (C-5'), 123.7 (C-8'), 125.5

(C-8ûa), 125.9 (C-8), 126.3 (C-7'), 126.8 (C-5),

128.9 (C-6'), 129.1 (C-8a), 129.7 (C-4ûa), 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=O), 181.2 (C-1), 184.9

(C-4)
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‡™◊ÈÕ®ÿ≈™’æ
‡™◊ÈÕ√“·∫∫¡’‡ âπ„¬°≈ÿà¡‡¥Õ√å¡“‚μ‰øμå ”À√—∫

„™â∑¥ Õ∫ƒ∑∏‘ Ïμ â“π‡™◊ ÈÕ√“ ‰¥â®“° ∂“∫—π«‘® —¬

«‘∑¬“»“ μ√å “∏“√≥ ÿ¢ °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å

ª√–°Õ∫¥â«¬ Trichophyton rubrum DMST

30263, Trichophyton mentagrophytes DMST

19735, ·≈– Microsporum gypseum DMST

21146 ‚¥¬∑”°“√‡æ“–‡≈’È¬ß∫π sabouraud dex-

trose agar slants ‡°Á∫√—°…“∑’ËÕÿ≥À¿Ÿ¡‘ 2-8 Õß»“

‡´≈‡´’¬  ·≈–‡ª≈’Ë¬πÕ“À“√„À¡àÕ¬à“ßπâÕ¬∑ÿ° 2

 —ª¥“Àå ‡μ√’¬¡‡™◊ÈÕ ”À√—∫°“√∑¥ Õ∫‚¥¬‡®◊Õ®“ß

‡™◊ÈÕ·μà≈–™π‘¥„π√âÕ¬≈– 0.85 sodium chloride

(NaCl) „Àâ¡’§«“¡¢ÿàπ‡¡◊ËÕ«—¥§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë 530

π“‚π‡¡μ√‡∑à“°—∫ 1 McFarland standard ‡æ◊ËÕ„Àâ

¡’§«“¡Àπ“·πàπ¢Õß‡™◊ÈÕ 1-5 × 106 ‡´≈≈åμàÕ¡‘≈≈‘≈‘μ√

®“°π—Èπ‡®◊Õ®“ß‡™◊ÈÕÕ’°§√—Èß¥â«¬Õ“À“√ RPMI-MOPS

(RPMI 1640 medium, without sodium bicar-

bonate ∑’Ë¡’ à«πª√–°Õ∫¢Õß 2 mM L-glutamine

·≈– 165 mM morpholinepropanesulfonic acid)

„πÕ—μ√“ à«π 1:50

°“√∑¥ Õ∫ƒ∑∏‘ Ïμâ“π‡™◊ ÈÕ√“‚¥¬«‘∏’ Broth
microdilution method

°“√∑¥ Õ∫„™â«‘∏’°“√∑’Ë¥—¥·ª≈ß¡“®“°«‘∏’°“√

μ“¡ The Clinical and Laboratory Standard In-

stitute (CLSI) guideline (Document M38-

A2)[19] ‚¥¬‡μ√’¬¡ “√ °—¥∑Õßæ—π™—Ëß®”π«π 5

μ—«Õ¬à“ß ‰¥â·°à  “√ °—¥‡Õ∑“πÕ≈®“°„∫ ≈”μâπ √“°

·≈– “√ °—¥‡Õ∑‘≈Õ–´‘‡μ∑®“°„∫·≈–√“° ·≈– “√

rhinacanthins 4 μ—«Õ¬à“ß ‰¥â·°à rhinacanthins

Q B C ·≈– N  ”À√—∫°“√∑¥ Õ∫ƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“

‚¥¬≈–≈“¬ “√ °—¥¥â«¬ dimethyl sulfoxide

(DMSO) „Àâ‰¥â§«“¡‡¢â¡¢âπ 10 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√

·≈–π”‰ª≈–≈“¬μàÕ„πÕ“À“√ RPMI-MOPS „Àâ¡’

§«“¡‡¢â¡¢âπ‡ªìπ Õß‡∑à“¢Õß§«“¡‡¢â¡¢âπ∑’ËμâÕß°“√

∑¥ Õ∫‚¥¬‡μ√’¬¡‡ªìπ two-fold serial dilution

ª√‘¡“μ√ 50 ‰¡‚§√≈‘μ√ „π 96-well culture plate

™π‘¥ U-shape wells (§«“¡‡¢â¡¢âπ ”À√—∫°“√

∑¥ Õ∫Õ¬Ÿà„π™à«ß 0.78-100 ‰¡‚§√°√—¡μàÕ¡‘≈≈‘≈‘μ√)

∑”°“√∑¥ Õ∫μ—«Õ¬à“ß “√ °—¥∑Õßæ—π™—Ëß·μà≈–™π‘¥

3 ´È” „™â ketoconazole (§«“¡‡¢â¡¢âπ ”À√—∫°“√

∑¥ Õ∫Õ¬Ÿà„π™à«ß 0.078-10 ‰¡‚§√°√—¡μàÕ¡‘≈≈‘≈‘μ√)

‡ªìπ positive control ·≈–„™â DMSO ‡ªìπ nega-

tive control „ à‡™◊ÈÕ∑’Ë‡μ√’¬¡‰«â ”À√—∫°“√∑¥ Õ∫

ª√‘¡“μ√ 50 ‰¡‚§√≈‘μ√≈ß„π·μà≈–À≈ÿ¡ ∫à¡∂“¥

‡æ“–‡≈’È¬ß∑’ËÕÿ≥À¿Ÿ¡‘ 35 Õß»“‡´≈‡´’¬ ‡ªìπ‡«≈“ 96-

120 ™—Ë«‚¡ß À≈—ß®“°§√∫°”Àπ¥°“√∫à¡‡≈’È¬ßÕà“π

º≈°“√∑¥ Õ∫‚¥¬¥Ÿ‡ âπ„¬¢Õß‡™◊ÈÕ√“∑’Ëª√“°Ø„π

À≈ÿ¡‡ªìπμ—«∫àß™’È°“√‡®√‘≠¢Õß‡™◊ÈÕ√“ §à“§«“¡‡¢â¡¢âπ

μË” ÿ¥∑’Ë “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ (Minimum

Inhibitory Concentration, MIC) μ—¥ ‘π®“°

§«“¡‡¢â¡¢âπμË” ÿ¥∑’Ë‰¡à¡’°“√‡®√‘≠¢Õß‡™◊ÈÕ√“„πÀ≈ÿ¡

(‰¡àæ∫‡ âπ„¬¢Õß‡™◊ÈÕ√“„πÀ≈ÿ¡‡¡◊ËÕ —ß‡°μ¥â«¬μ“‡ª≈à“)

º≈°“√»÷°…“

°“√ °—¥∑Õßæ—π™—Ëß¥â«¬‡Õ∑“πÕ≈‰¥âª√‘¡“≥ “√

 °—¥‡¡◊ËÕ§”π«≥‡∑’¬∫°—∫πÈ”Àπ—°·Àâß®“° à«πμà“ß Ê

¢Õßæ◊™ (% yields, w/w) ¥—ßπ’È„∫ 8.07%, ≈”μâπ

4.84% ·≈– √“° 8.43% ‡¡◊ËÕπ” “√ °—¥‡Õ∑“πÕ≈

®“° à«π„∫·≈–√“°¡“ °—¥·¬°μàÕ¥â«¬μ—«∑”≈–≈“¬

Õ‘π∑√’¬å§◊Õ‡Õ∑‘≈Õ–´‘‡μ∑ æ∫«à“ª√‘¡“≥ “√ °—¥„π

 à«π∑’Ë≈–≈“¬„π‡Õ∑‘≈Õ–´‘‡μ∑‡¡◊ËÕ§”π«≥‡∑’¬∫°—∫

πÈ”Àπ—°·Àâß¢Õß„∫§‘¥‡ªìπ 2.82% ·≈–√“° 2.92%

¥—ß· ¥ß„πμ“√“ß∑’Ë 1 °“√∑¥ Õ∫ƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“
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°≈ÿà¡‡¥Õ√å¡“‚μ‰øμå‚¥¬«‘∏’ broth microdilution

method æ∫«à“ “√ °—¥‡Õ∑“πÕ≈®“° à«π„∫·≈–

√“°∑Õßæ—π™—Ëß· ¥ßƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“μàÕ‡™◊ÈÕ°≈ÿà¡‡¥Õ√å

¡“‚μ‰øμå∑—Èß 3 ™π‘¥∑’Ë„™â∑¥ Õ∫∑’Ë MICs √–À«à“ß

3.13-50 ‰¡‚§√°√—¡μàÕ¡‘≈≈‘≈‘μ√ ‚¥¬ “√ °—¥®“°

 à«π√“°¡’ƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“∑’Ë¥’°«à“ “√ °—¥®“° à«π„∫

 à«π “√ °—¥®“° à«π≈”μâπ· ¥ßƒ∑∏‘Ïμâ“π‡™◊ÈÕ∑’Ë„™â

∑¥ Õ∫∑’ Ë§«“¡‡¢â¡¢âπ Ÿß°«à“§«“¡‡¢â¡¢âπ∑’ Ë„™ â

∑¥ Õ∫∑’Ë 100 ‰¡‚§√°√—¡μàÕ¡‘≈≈‘≈‘μ√ (μ“√“ß∑’Ë 1)

°“√»÷°…“Õß§åª√–°Õ∫∑“ß‡§¡’¢Õß “√ °—¥

®“°„∫ ≈”μâπ ·≈–√“°¢Õß∑Õßæ—π™—Ëß‚¥¬«‘‡§√“–Àå

HPLC fingerprints (√Ÿª∑’Ë 2-3) æ∫«à“ “√ °—¥®“°

μ“√“ß∑’Ë 1 % Yield ‡∑’¬∫°—∫πÈ”Àπ—°·Àâß ·≈–§à“ MICs ¢Õß “√ °—¥®“°∑Õßæ—π™—Ëß

ƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“°≈ÿà¡‡¥Õ√å¡“‚μ‰øμå (MIC, μg/mL)
 “√ °—¥∑Õßæ—π™—Ëß % Yield (w/w)

T. rubrum T. mentagrophytes M. gypseum

 “√ °—¥‡Õ∑“πÕ≈·≈–‡Õ∑‘≈Õ–´‘‡μ∑¢Õß√“° 2.92 1.56 1.56 3.13

 “√ °—¥‡Õ∑“πÕ≈¢Õß√“° 8.43 3.13 3.13 6.25

 “√ °—¥‡Õ∑“πÕ≈·≈–‡Õ∑‘≈Õ–´‘‡μ∑¢Õß„∫ 2.82 3.13 6.25 25

 “√ °—¥‡Õ∑“πÕ≈¢Õß„∫ 8.07 12.50 50 50

 “√ °—¥‡Õ∑“πÕ≈¢Õß≈”μâπ 4.84 > 100 > 100 > 100

1 0.22* 6.25 6.25 25

2 0.28* 100 100 > 100

3 1.68* 1.56 1.56 3.13

4 0.18* 12.50 50 100

Ketoconazole - 0.31 1.56 3.13

* % Yield ¢Õß Rhinacanthins ‡∑’¬∫°—∫πÈ”Àπ—°√“°·Àâß

√Ÿª∑’Ë 2 HPLC fingerprints ¢Õß “√ °—¥ à«π
μà“ß Ê ¢Õß∑Õßæ—π™—Ëß ‚¥¬‡ âπª√–
 ’·¥ß·∑π “√ °—¥√“°∑Õßæ—π™—Ëß∑’Ë
 °—¥¥â«¬‡Õ∑“πÕ≈·≈–‡Õ∑‘≈Õ– ‘́‡μ∑
(a), ‡ âπ∑÷∫ ’·¥ß·∑π “√ °—¥
‡Õ∑“πÕ≈¢Õß√“°∑Õßæ—π™—Ëß (b),
‡ âπª√– ’‡¢’¬«·∑π “√ °—¥„∫∑Õß
æ—π™— Ëß∑ ’ Ë ° —¥¥â«¬‡Õ∑“πÕ≈·≈–
‡Õ∑‘≈Õ–´‘‡μ∑ (c), ‡ âπ∑÷∫ ’‡¢’¬«
·∑π “√ °—¥‡Õ∑“πÕ≈¢Õß„∫∑Õß
æ—π™— Ëß (d), ·≈–‡ âπ∑÷∫ ’‡À≈◊Õß
·∑π “√ °—¥‡Õ∑“πÕ≈¢Õß≈”μâπ
∑Õßæ—π™—Ëß (e)
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„∫·≈–√“°∑Õßæ—π™—Ëß¡’ “√°≈ÿà¡ rhinacanthins

‡ªìπ à«πª√–°Õ∫ ‚¥¬¡’ —¥ à«πª√‘¡“≥ “√∑’Ë·μ°

μà“ß°—π ¥—ß· ¥ß„πμ“√“ß∑’Ë 2 ·≈–æ∫«à“ “√ °—¥

®“°√“°∑Õßæ—π™—Ëß¡’ª√‘¡“≥¢Õß “√°≈ÿà¡π’È¡“°°«à“

 “√ °—¥®“° à«π„∫ „π¢≥–∑’ Ë “√ °—¥®“° à«π

≈”μâπ‰¡àæ∫ “√°≈ÿà¡¥—ß°≈à“«

‡¡◊ËÕπ” “√ °—¥®“° à«π√“°¢Õß∑Õßæ—π™—Ëß¡“

·¬° “√∫√‘ ÿ∑∏‘ Ï¥ â«¬«‘∏’∑“ß‚§√¡“‚μ°√“øï‡æ◊ ËÕ

«‘‡§√“–Àå Ÿμ√‚§√ß √â“ß∑“ß‡§¡’  “¡“√∂·¬° “√∑’Ë¡’

≈—°…≥–°÷Ëß‡À≈« ’‡À≈◊Õß â¡‰¥â®”π«π 4 ™π‘¥ ‰¥â·°à

rhinacanthin Q (1), rhinacanthin B (2),

rhinacanthin C (3), ·≈– rhinacanthin N (4)

(√Ÿª∑’Ë 4) ‚¥¬ª√‘¡“≥¢Õß “√∑’Ë·¬°‰¥â‡¡◊ËÕ§”π«≥

‡∑’¬∫°—∫πÈ”Àπ—°‡√‘Ë¡μâπ¢Õß√“°·Àâß§‘¥‡ªìπ 0.22%,

0.28%, 1.68% ·≈– 0.18% w/w μ“¡≈”¥—∫ (μ“√“ß

∑’Ë 1)

μ“√“ß∑’Ë 2 º≈°“√«‘‡§√“–Àåª√‘¡“≥ rhinacanthins „π “√ °—¥∑Õßæ—π™—Ëß¥â«¬«‘∏’ HPLC

§à“‡©≈’Ë¬ peak area ± SD (mAU x min)* ¢Õß rhinacanthins
μ—«Õ¬à“ß “√ °—¥¢Õß∑Õßæ—π™—Ëß

1 2 3 4 √«¡

 “√ °—¥‡Õ∑“πÕ≈·≈–‡Õ∑‘≈Õ– ‘́‡μ∑¢Õß√“° 346.14 ± 19.43 270.41 ± 19.37 1204.11 ± 8.18 249.40 ± 13.26 2070.05 ± 43.88

 “√ °—¥‡Õ∑“πÕ≈¢Õß√“° 231.79 ± 4.10 175.27 ± 1.87 1024.32 ± 14.72 176.65 ± 3.01 1608.03 ± 12.50

 “√ °—¥‡Õ∑“πÕ≈·≈–‡Õ∑‘≈Õ–´‘‡μ∑¢Õß„∫ - 23.41 ± 2.03 324.08 ± 14.81 34.03 ± 2.51 318.52 ± 18.99

 “√ °—¥‡Õ∑“πÕ≈¢Õß„∫ - 16.31 ± 2.95 215.23 ± 6.56 23.50 ± 2.05 255.04 ± 0.59

 “√ °—¥‡Õ∑“πÕ≈¢Õß≈”μâπ - - - - -

* §à“‡©≈’Ë¬®“°°“√«‘‡§√“–Àå 3 §√—Èß

√Ÿª∑’Ë 3 HPLC fingerprint ¢Õß√“°∑Õßæ—π™—Ëß

∑’Ë °—¥¥â«¬‡Õ∑“πÕ≈·≈– °—¥·¬°

μàÕ¥â«¬‡Õ∑‘≈Õ– ‘́‡μ∑
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°“√∑¥ Õ∫ƒ∑∏‘Ïμâ“π‡™◊ ÈÕ√“°≈ÿà¡‡¥Õ√å¡“‚μ-

‰øμå¢Õß “√°≈ÿà¡ rhinacanthins ·≈–‡ª√’¬∫‡∑’¬∫

§«“¡·√ß„π°“√· ¥ßƒ∑∏‘Ïμâ“π‡™◊ ÈÕ√“μàÕ‡™◊ ÈÕ∑’ Ë„™â

∑¥ Õ∫∑—Èß 3 ™π‘¥ ®“°§à“ MICs æ∫«à“ 3 ¡’ƒ∑∏‘Ï

μâ“π‡™◊ÈÕ√“¥’°«à“ 2, 4 ·≈– 1 ‚¥¬§«“¡·√ß„π°“√

μâ“π‡™◊ÈÕ√“¢Õß 3 > 1 > 4 > 2 μ“¡≈”¥—∫ (μ“√“ß∑’Ë 1)

Õ¿‘ª√“¬º≈

°“√»÷°…“ƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“°≈ÿà¡‡¥Õ√å¡“‚μ‰øμå

¢Õß “√ °—¥∑Õßæ—π™—Ëß ‰¥â‡≈◊Õ°‡™◊ÈÕ√“∑’Ë‡ªìπ “‡Àμÿ

¢Õß‚√§º‘«Àπ—ß°≈ÿà¡‡¥Õ√å¡“‚μ‰øμå 3 ™π‘¥ §◊Õ T.

rubrum ‡™◊ÈÕ√“„π°≈ÿà¡ Anthropophilic species

(‡™◊ÈÕ√“°≈ÿà¡∑’Ë¡—°°àÕ‚√§„π§π), T. mentagrophytes

‡™◊ÈÕ√“„π°≈ÿà¡ Zoophilic species (‡™◊ÈÕ√“°≈ÿà¡∑’Ë¡—°

°àÕæ¬“∏‘ ¿“æ„π —μ«å) ·≈– M. gypseum ‡™◊ÈÕ√“

„π°≈ÿà¡ Geophilic species (‡™◊ÈÕ√“°≈ÿà¡∑’Ë‡®√‘≠‰¥â

¥’„π¥‘π æ◊™ ·≈– ‘Ëß·«¥≈âÕ¡) ´÷Ëß‡™◊ÈÕ∑—Èß “¡™π‘¥π’È

‡ªìπ‡™◊ÈÕ°àÕ‚√§∑’Ëæ∫∫àÕ¬„πª√–‡∑»¿Ÿ¡‘¿“§‡Õ‡™’¬ ·≈–

T. rubrum ‡ªìπ‡™◊ÈÕ°àÕ‚√§∑’Ë¡—°æ∫∫àÕ¬„π‚√§°≈“°

∑’Ë≈”μ—«[20] °“√∑¥ Õ∫ƒ∑∏‘Ï¢Õß “√ °—¥æ◊™·Àâß à«π

„∫ ≈”μâπ ·≈–√“°æ∫«à“ “√ °—¥®“° à«π√“°¡’ƒ∑∏‘Ï

¥’∑’Ë ÿ¥‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ à«πÕ◊Ëπ¢Õßæ◊™ ‚¥¬· ¥ß

ƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“μàÕ‡™◊ÈÕ°≈ÿà¡‡¥Õ√å¡“‚μ‰øμå∑—Èß 3 ™π‘¥

∑’Ë„™â∑¥ Õ∫∑’Ë MICs πâÕ¬°«à“ 6.25 ‰¡‚§√°√—¡μàÕ

¡‘≈≈‘≈‘μ√ „π¢≥–∑’Ë “√ °—¥®“° à«π„∫· ¥ßƒ∑∏‘Ï

μâ“π‡™◊ÈÕ√“μàÕ‡™◊ÈÕ°≈ÿà¡‡¥Õ√å¡“‚μ‰øμå∑—Èß 3 ™π‘¥∑’Ë

MICs √–À«à“ß 12.5-50 ‰¡‚§√°√—¡μàÕ¡‘≈≈‘≈‘μ√

·≈– “√ °—¥®“° à«π≈”μâπ‰¡à· ¥ßƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“

μàÕ‡™◊ÈÕ°≈ÿà¡‡¥Õ√å¡“‚μ‰øμå∑’Ë§«“¡‡¢â¡¢âπ∑’Ë∑”°“√

∑¥ Õ∫ ´÷Ëßº≈°“√∑¥ Õ∫π’È Õ¥§≈âÕß°—∫ √√æ§ÿ≥

∑’Ë√–∫ÿμ“¡°“√·æ∑¬å·ºπ‚∫√“≥¢Õß‰∑¬„π°“√„™â

 à«π¢Õß„∫·≈–√“°∑Õßæ—π™— Ëß ”À√—∫·°â°≈“°[6]

πÕ°®“°π’È “√ °—¥®“°„∫∑Õßæ—π™—Ëß ¬—ß¡’√“¬ß“π

ƒ∑∏‘Ïμâ“π‡™◊ÈÕ·∫§∑’‡√’¬·°√¡∫«°∑’Ë°àÕ‚√§„π¡πÿ…¬å

¥â«¬ ‚¥¬¡’§«“¡®”‡æ“–μàÕ‡™◊ÈÕ Bacilli ¡“°°«à“

Cocci ·μà‰¡à· ¥ßƒ∑∏‘Ïμâ“π‡™◊ÈÕ·∫§∑’‡√’¬·°√¡≈∫

‡™àπ Escherichia coli, Pseudomonas aeruginosa,

Enterobacter spp. ·≈– Klebsiella spp.[21-22] ·≈–

 “√ °—¥„∫∑Õßæ—π™— Ëß¡’√“¬ß“πƒ∑∏‘ Ïμâ“π‡™◊ ÈÕ√“

Malassezia furfur ·≈– Malassezia globosa ÷́Ëß

√Ÿª∑’Ë 4  Ÿμ√‚§√ß √â“ß∑“ß‡§¡’¢Õß “√°≈ÿà¡ rhinacanthins
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‡ªìπ‡™◊ÈÕÀ≈—°∑’Ë°àÕ„Àâ‡°‘¥‚√§‡°≈◊ÈÕπ¥â«¬[23]

‡¡◊ËÕπ” “√ °—¥‡Õ∑“πÕ≈¢Õß à«π„∫·≈–√“°

¡“ °—¥·¬°μàÕ¥â«¬‡Õ∑‘≈Õ–´‘‡μ∑ æ∫«à“ “√ °—¥∑—Èß

„∫·≈–√“°„π à«π∑’Ë≈–≈“¬„π‡Õ∑‘≈Õ–´‘‡μ∑¡’§«“¡

·√ß„π°“√μâ“π‡™◊ÈÕ√“ Ÿß¢÷Èπ · ¥ß„Àâ‡ÀÁπ«à“ “√μâ“π

‡™◊ÈÕ√“„π∑Õßæ—π™—Ëß‡ªìπ “√∑’Ë¡’¢—È«μË” ≈–≈“¬‰¥â¥’„π

μ—«∑”≈–≈“¬Õ‘π∑√’¬å ‡™ àπ ‡Õ∑‘≈Õ–´‘‡μ∑ °“√

«‘‡§√“–Àå “√ °—¥∑Õßæ—π™— Ëß¥â«¬‡∑§π‘§ HPLC

‡æ◊ËÕ»÷°…“Õß§åª√–°Õ∫∑“ß‡§¡’æ∫«à“ “√ °—¥®“°

„∫·≈–√“°∑Õßæ—π™—Ëß¡’≈“¬æ‘¡æå (fingerprint) ¢Õß

‚§√¡“‚∑·°√¡∑’Ë¡’≈—°…≥–§≈â“¬°—π·μà¡’ —¥ à«π

ª√‘¡“≥∑’Ë·μ°μà“ß°—π ®“°º≈°“√∑¥≈Õß “¡“√∂

 √ ÿª‰¥ â« à “ “√ ° —¥®“°  à«π„∫·≈–√“°¡ ’Õß§ å

ª√–°Õ∫∑“ß‡§¡’‡ªìπ “√∑’ Ë¡’ Ÿμ√‚§√ß √â“ß°≈ÿ à¡

‡¥’¬«°—π ‚¥¬æ∫«à“ “√ °—¥®“° à«π√“°∑Õßæ—π™—Ëß

¡’ª√‘¡“≥¢Õß “√ª√–°Õ∫‡À≈à“π—Èπ¡“°°«à“ “√ °—¥

®“° à«π„∫‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫®“°§à“æ◊Èπ∑’Ë„μâæ’§ (peak

area) ¢Õß‚§√¡“‚∑·°√¡∑’Ëª√“°Ø „π¢≥–∑’Ë “√

 °—¥®“° à«π≈”μâπ‰¡àæ∫ “√°≈ÿà¡¥—ß°≈à“« ‡¡◊ËÕπ”

 “√ °—¥√“°∑Õßæ—π™—Ëß¡“·¬°∫√‘ ÿ∑∏‘Ï‡æ◊ËÕ»÷°…“ Ÿμ√

‚§√ß √â“ß∑“ß‡§¡’ æ∫«à“ “√μâ“π‡™◊ÈÕ√“∑’Ë·¬°‰¥â‡ªìπ

 “√„π°≈ÿà¡ naphthoquinone esters ‚¥¬¡’ 3

‡ªìπ “√ÕÕ°ƒ∑∏‘ÏÀ≈—°„π°“√μâ“π‡™◊ÈÕ√“ ´÷Ëß¡’ª√‘¡“≥

§‘¥‡ªìπ 1.68% w/w ‡¡◊ËÕ‡∑’¬∫°—∫πÈ”Àπ—°‡√‘Ë¡μâπ

¢Õß√“°·Àâß ·≈–¡’ª√‘¡“≥¡“°°«à“ “√μâ“π‡™◊ÈÕ√“

™π‘¥Õ◊Ëπ∑’Ëæ∫ ‰¥â·°à 1, 2 ·≈– 4  “√‡À≈à“π’È‡§¬¡’

√“¬ß“π¡“°àÕπ·≈â«„π°“√»÷°…“ƒ∑∏‘Ï∑“ß™’«¿“æ¢Õß

√“°∑Õßæ—π™—Ëß∑’Ë‡°Á∫®“°‰μâÀ«—π[24-27]   “√°≈ÿà¡π’ÈÀ≈“¬

™π‘¥ ‡™àπ rhinacanthins C, G, N ·≈– Q · ¥ß

ƒ∑∏‘Ï§«“¡‡ªìπæ‘…∑’Ë®”‡æ“–μàÕ‡´≈≈å¡–‡√Áß∫“ß™π‘¥ ‡™àπ

‡´≈≈å¡–‡√Áß‡¬◊ËÕ∫ÿ™àÕßª“° (HSC-2, HSC-3 ·≈–

HSC-4) ·≈–‡´≈≈å¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“« (HL-60)

¡“°°«à“‡ªìπæ‘…μàÕ‡´≈≈åª°μ‘∑’ËÕ¬Ÿà¿“¬„π™àÕßª“° ‚¥¬

rhinacanthin C · ¥ßƒ∑∏‘Ï§«“¡‡ªìπæ‘…μàÕ‡´≈≈å

¡–‡√Áß∑’Ë¡’§à“ tumor-specific cytotoxicity  Ÿß

‡∑’¬∫‡∑à“°—∫¬“μâ“π¡–‡√ÁßÀ≈“¬™π‘¥[27] „π°“√

«‘‡§√“–Àå HPLC fingerprint ¢Õß “√ °—¥„∫∑Õß-

æ—π™—Ëß æ∫«à“¡’ 3 ‡ªìπ “√ÕÕ°ƒ∑∏‘ÏÀ≈—°‡™àπ°—π ‚¥¬¡’

2 ·≈– 4 ‡ªìπÕß§åª√–°Õ∫Õ¬Ÿà¥â«¬ ·μà¡’„πª√‘¡“≥

∑’ËπâÕ¬°«à“ “√ °—¥®“°√“°∑Õßæ—π™—Ëß ·≈–‰¡àæ∫ 1

„π “√ °—¥„∫∑Õßæ—π™—Ëß

‡¡◊ËÕæ‘®“√≥“∂÷ß‚§√ß √â“ß∑“ß‡§¡’¢Õß 3 ´÷Ëß

· ¥ßƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“¥’∑’Ë ÿ¥‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ 1, 2

·≈– 4 æ∫«à“ 3 ¡’‚§√ß √â“ß∑’Ëμà“ß®“° 2 ‡©æ“–„π

 à«π¢Õß 2-hydroxy-1, 4-napthoquinone ‡∑à“π—Èπ

°“√∑’Ë 2 ¡’‚§√ß √â“ß‡ªìπ dimethyldihydropyrano-

1, 4-napthoquinone  àßº≈„Àâ¡’ƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“≈¥

≈ß¡“° ¢âÕ¡Ÿ≈π’È· ¥ß„Àâ‡ÀÁπ«à“ à«π 2-hydroxy-1, 4-

napthoquinone skeleton ¡’§«“¡ ”§—≠μàÕ°“√

ÕÕ°ƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“¢Õß “√°≈ÿà¡π’È

πÕ°®“° “√ °—¥√“°∑Õßæ—π™—Ëß¡’ƒ∑∏‘Ïμâ“π‡™◊ÈÕ

√“∑’Ë·√ß°«à“ “√ °—¥®“°„∫·≈â« ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

ƒ∑∏‘Ï¢Õß “√ °—¥√“°∑Õßæ—π™—Ëß∑’Ë °—¥¥â«¬‡Õ∑“πÕ≈

·≈–‡Õ∑‘≈Õ–´‘‡μ∑°—∫ 3 ´÷Ëß‡ªìπ “√ÕÕ°ƒ∑∏‘ÏÀ≈—°

æ∫«à“„Àâº≈„π°“√μâ“π‡™◊ ÈÕ√“μàÕ‡™◊ ÈÕ∑’ Ë„™â∑¥ Õ∫

‡∑’¬∫‡∑à“°—π (μ“√“ß∑’Ë 1) ¥—ßπ—Èπ ®÷ß “¡“√∂„™â “√

 °—¥√“°∑Õßæ—π™—Ëß∑’Ë °—¥¥â«¬‡Õ∑“πÕ≈·≈–‡Õ∑‘≈Õ–-

´‘‡μ∑ ‚¥¬‰¡à®”‡ªìπμâÕßºà“π°“√·¬°∫√‘ ÿ∑∏‘Ï¥â«¬«‘∏’

∑“ß‚§√¡“‚∑°√“øï πÕ°®“°π’È¢âÕ¡Ÿ≈ HPLC finger-

print ¢Õß “√ °—¥ à«ππ’ È· ¥ß„Àâ‡ÀÁπ«à“Õß§å-

ª√–°Õ∫∑“ß‡§¡’¢Õß “√ °—¥∑’Ë‰¥â¡’ 3 ‡ªìπ à«π

ª√–°Õ∫À≈—° ·≈–¡’ “√Õ◊Ëπ Ê º ¡Õ¬Ÿà‡æ’¬ß‡≈Á°πâÕ¬

(√Ÿª∑’Ë 3) ´÷Ëß ª√‘¡“≥¢Õß “√ °—¥√“°∑Õßæ—π™—Ëß∑’Ë

 °—¥¥â«¬‡Õ∑“πÕ≈·≈–‡Õ∑‘≈Õ–´‘‡μ∑∑’Ë‰¥â§‘¥‡ªìπ
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2.92% w/w ¢ÕßπÈ”Àπ—°·Àâß¢Õß√“° ‡¡◊ËÕ‡ª√’¬∫

‡∑’¬∫°—∫°“√»÷°…“¢Õß Horii H ·≈–§≥–∑’Ëπ”√“°

∑Õßæ—π™— Ëß¡“ °—¥‚¥¬°“√√’ø≈—°´å¥â«¬‡¡∑“πÕ≈

§√—Èß≈– 3 ™—Ë«‚¡ß®”π«π 3 §√—Èß (‰¥âª√‘¡“≥ “√ °—¥

‡¡∑“πÕ≈ 6.92%) ·≈â«π”¡“ °—¥·¬°μàÕ‚¥¬„™âμ—«

∑”≈–≈“¬Õ‘π∑√’¬å‡ªìπ≈”¥—∫ ´÷Ëß‰¥âª√‘¡“≥ “√ °—¥

 à«π∑’Ë≈–≈“¬„π™—Èπ‡Õ∑‘≈Õ–´‘‡μ∑§‘¥‡ªìπ 1.33%

w/w[27] æ∫«à“°“√ °—¥√“°∑Õßæ—π™—Ëß¥â«¬‡Õ∑“πÕ≈

‚¥¬°“√À¡—°·≈– °—¥¥â«¬§≈◊ËπÕ—≈μ√“‚´π‘§ (‰¥â

ª√‘¡“≥ “√ °—¥‡Õ∑“πÕ≈ 8.43%) ·≈â«π”¡“ °—¥

·¬°μàÕ¥â«¬μ—«∑”≈–≈“¬Õ‘π∑√’¬å§◊Õ‡Õ∑‘≈Õ–´‘‡μ∑

μ“¡«‘∏’„π°“√»÷°…“π’È ‰¥âª√‘¡“≥ “√ °—¥∑’Ë Ÿß°«à“

«‘∏’°“√ °—¥¥—ß°≈à“«π’È®÷ß‡ªìπÕ’°«‘∏’°“√Àπ÷Ëß∑’Ëπà“®–

‡À¡“– ¡ ”À√—∫°“√‡μ√’¬¡ “√ °—¥√“°∑Õßæ—π™—Ëß

‡æ◊ËÕπ”‰ªæ—≤π“‡ªìπμ”√—∫º≈‘μ¿—≥±å ¡ÿπ‰æ√μâ“π

‡™◊ÈÕ√“‰¥âμàÕ‰ª

¢âÕ √ÿª

°“√»÷°…“π’È· ¥ß„Àâ‡ÀÁπ«à“ “√ °—¥∑Õßæ—π™—Ëß¡’

ƒ∑∏‘Ï¥’„π°“√μâ“π‡™◊ÈÕ√“°≈ÿà¡‡¥Õ√å¡“‚μ‰øμå´÷Ëß‡ªìπ

 “‡Àμÿ ”§—≠¢Õß‚√§°≈“° ¢âÕ¡Ÿ≈º≈°“√«‘®—¬‡À≈à“π’È

®÷ß‡ªìπ°“√¬◊π¬—π √√æ§ÿ≥¢Õß„∫·≈–√“°∑Õßæ—π™—Ëß

„π°“√π”‰ª„™â√—°…“‚√§º‘«Àπ—ßμ“¡μ”√“·æ∑¬å·ºπ-

‚∫√“≥¢Õß‰∑¬ ·≈–· ¥ß„Àâ‡ÀÁπ«à“ à«π√“°¢Õß

∑Õßæ—π™—Ëß¡’ª√‘¡“≥ “√μâ“π‡™◊ÈÕ√“¡“°°«à“ à«π„∫

πÕ°®“°π’È«‘∏’°“√ °—¥√“°∑Õßæ—π™—Ëß¥â«¬‡Õ∑“πÕ≈

‚¥¬°“√À¡—°·≈– °—¥¥â«¬§≈◊ËπÕ—≈μ√“‚´π‘§ ·≈â«π”

‰ª °—¥·¬°μàÕ¥â«¬‡Õ∑‘≈Õ–´‘‡μ∑∑”„Àâ‰¥â “√μâ“π

‡™◊ ÈÕ√“„πª√‘¡“≥ Ÿß ´÷ Ëß¢âÕ¡Ÿ≈°“√«‘‡§√“–ÀåÕß§å-

ª√–°Õ∫∑“ß‡§¡’∑”„Àâ∑√“∫«à“∑Õßæ—π™— Ëß¡’ “√

rhinacanthin C ‡ªìπ “√ÕÕ°ƒ∑∏‘ÏÀ≈—°„π°“√μâ“π

‡™◊ÈÕ√“ ¥—ßπ—Èπ “√ rhinacanthin C πà“®–‡À¡“– ¡

 ”À√—∫π”‰ª„™â‡ªìπ “√¡“μ√∞“π‡æ◊ËÕ°“√§«∫§ÿ¡

§ÿ≥¿“æ¢Õß “√ °—¥∑Õßæ—π™—Ëß‰¥âμàÕ‰ª

°‘μμ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ ”π—°ß“πÀÕæ√√≥‰¡â °√¡Õÿ∑¬“π

·Ààß™“μ‘ —μ«åªÉ“·≈–æ—π∏ÿåæ◊™ ∑’Ë„Àâ§«“¡Õπÿ‡§√“–Àå„π

°“√μ√«®√–∫ÿ™◊ËÕ™π‘¥æ—π∏ÿåæ◊™·≈–‡°Á∫√—°…“μ—«Õ¬à“ß

æ√√≥‰¡âÕâ“ßÕ‘ß‡æ◊ËÕß“π«‘®—¬ ·≈–¢Õ¢Õ∫§ÿ≥°√¡

«‘∑¬“»“ μ√å°“√·æ∑¬å„π°“√„Àâ∑ÿπ π—∫ πÿπ°“√«‘®—¬

π’È
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