
ƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“¢Õß “√ °—¥‡Õ∑“πÕ≈

®“°‡Àßâ“æ◊™«ß»å¢‘ß

ª∞¡“æ√ ª√÷°…“°√*,‡, °—≠®πå√—™μå ‡»√…∞»ÿ¿æπ“*, π—π∑«√√≥ ‡¡¶“†,
√‘π∑√å≈¿—  Õ√√∂‡∏’¬√‰™¬†, ªπ—¥¥“ ‡∑æÕ—§»√*, Õ—ß§≥“ À‘√—≠ “≈’*

π‘æπ∏åμâπ©∫—∫
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∫∑§—¥¬àÕ

À≈—°°“√·≈–«—μ∂ÿª√– ß§å ‚√§º‘«Àπ—ß®“°‡™◊ÈÕ√“‡ªìπ°“√μ‘¥‡™◊ÈÕ¢Õßº‘«Àπ—ß™—ÈππÕ° ¡’ “‡ÀμÿÀ≈—°¡“®“°

‡™◊ÈÕ√“°≈ÿà¡‡¥Õ√å¡“‚μ‰øμå ·≈– “¡“√∂√—°…“‰¥â¥â«¬¬“μâ“π‡™◊ÈÕ√“ πÕ°®“°π’È ¬—ßæ∫«à“ ¡ÿπ‰æ√‰∑¬À≈“¬

™π‘¥¡’°“√Õâ“ß∂÷ß √√æ§ÿ≥„π°“√√—°…“‚√§º‘«Àπ—ß  Õ¬à“ß‰√°Áμ“¡ ¡ÿπ‰æ√∫“ß™π‘¥¬—ß¢“¥ß“π«‘®—¬∑“ß

«‘∑¬“»“ μ√å∑’Ë™—¥‡®π¡“¬◊π¬—πª√– ‘∑∏‘º≈„π°“√√—°…“  °“√»÷°…“π’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ∑¥ Õ∫ƒ∑∏‘Ïμâ“π

‡™◊ÈÕ√“¢Õß “√ °—¥‡Àßâ“æ◊™«ß»å¢‘ß ´÷Ëß ¡ÿπ‰æ√À≈“¬™π‘¥„π«ß»åπ’È¡’ √√æ§ÿ≥„π°“√√—°…“‚√§º‘«Àπ—ß

√–‡∫’¬∫«‘∏’»÷°…“ ∑¥ Õ∫ƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“·≈–¶à“‡™◊ÈÕ√“μàÕ‡™◊ÈÕ¬’ μå §◊Õ Candida albicans ·≈–‡™◊ÈÕ√“

°≈ÿà¡‡¥Õ√å¡“‚μ‰øμå 3 ™π‘¥ §◊Õ Trichophyton rubrum, Trichophyton mentagrophytes ·≈–

Microsporum gypseum ¢Õß “√ °—¥‡Õ∑“πÕ≈®“°‡Àßâ“æ◊™«ß»å¢‘ß ®”π«π 15 ™π‘¥ ¥â«¬«‘∏’ broth

microdilution assay

º≈°“√»÷°…“ ®“° “√ °—¥ 15 ™π‘¥ ¢¡‘Èπ¢“«ªÉ“·≈–‰æ≈¥”· ¥ßƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“‰¥â¥’∑’Ë ÿ¥ ‚¥¬· ¥ß

ƒ∑∏‘Ïμâ“π‡™◊ÈÕ¬’ μå C. albicans ·≈–‡™◊ÈÕ√“°≈ÿà¡‡¥Õ√å¡“‚μ‰øμå∑’Ë∑”°“√»÷°…“∑’Ë§«“¡‡¢â¡¢âπμË” ÿ¥„π°“√¬—∫¬—Èß

‡™◊ÈÕ (Minimum Inhibitory Concentration, MIC) πâÕ¬°«à“ 50 ·≈– 6.25 ‰¡‚§√°√—¡μàÕ¡‘≈≈‘≈‘μ√μ“¡≈”¥—∫

 ¡ÿπ‰æ√∑—Èß Õß™π‘¥· ¥ßƒ∑∏‘Ï¶à“‡™◊ÈÕ C. albicans ∑’Ë§«“¡‡¢â¡¢âπμË” ÿ¥„π°“√¶à“‡™◊ÈÕ√“ (Minimum Fun-

gicidal Concentration, MFC) 100 ‰¡‚§√°√—¡μàÕ¡‘≈≈‘≈‘μ√ ·≈–¶à“‡™◊ÈÕ√“°≈ÿà¡‡¥Õ√å¡“‚μ‰øμå∑’Ë MFCs 3.13

- 6.25 ‰¡‚§√°√—¡μàÕ¡‘≈≈‘≈‘μ√

Õ¿‘ª√“¬·≈– √ÿª ‡Àßâ“¢¡‘Èπ¢“«ªÉ“·≈–‰æ≈¥”· ¥ßƒ∑∏‘Ï„π°“√μâ“π‡™◊ÈÕ√“‰¥â¥’·≈– “¡“√∂¶à“‡™◊ÈÕ√“‰¥â

¥—ßπ—Èπ®÷ßπà“ π„®„π°“√π”‰ª»÷°…“ “√ÕÕ°ƒ∑∏‘Ï ·≈–æ—≤π“μ”√—∫¬“μâ“π‡™◊ÈÕ√“μàÕ‰ª

§” ”§—≠ : ¢¡‘Èπ¢“«ªÉ“, ‰æ≈¥”, ƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“, ƒ∑∏‘Ï¶à“‡™◊ÈÕ√“, æ◊™«ß»å¢‘ß

* ∂“∫—π™’««‘∑¬“»“ μ√å∑“ß°“√·æ∑¬å °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å °√–∑√«ß “∏“√≥ ÿ¢ ππ∑∫ÿ√’ 11000
† ∂“∫—π«‘®—¬«‘∑¬“»“ μ√å “∏“√≥ ÿ¢ °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å °√–∑√«ß “∏“√≥ ÿ¢ ππ∑∫ÿ√’ 11000
‡ºŸâ√—∫º‘¥™Õ∫∫∑§«“¡: patamaporn.p@dmsc.mail.go.th
Received date 20/11/15 ■ Accepted date 03/06/16
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¿Ÿ¡‘À≈—ß·≈–‡Àμÿº≈
‚√§‡™◊ÈÕ√“‡ªìπ‚√§∑’Ëæ∫‰¥â∫àÕ¬„πª√–‡∑»‡¢μ

√âÕπ™◊Èπ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß‚√§‡™◊ÈÕ√“∑’Ëº‘«Àπ—ß ‡™àπ ‚√§

°≈“° ‡°≈◊ÈÕπ ‡™◊ ÈÕ√“∑’ËÀπ—ß»’√…– ‡≈Á∫ ¡◊Õ ‡∑â“

¢“Àπ’∫·≈–∫√‘‡«≥∑’ËÕ—∫™◊Èπ  à«π¡“°‡°‘¥®“°‡™◊ÈÕ√“

„π°≈ÿà¡‡¥Õ√å¡“‚μ‰øμå[1-3] πÕ°®“°π’È¬—ßÕ“®‡°‘¥®“°

‡™◊ÈÕ Candida albicans ‰¥â¥â«¬[2] ‚√§‡™◊ÈÕ√“∑’Ëº‘«Àπ—ß

 “¡“√∂√—°…“„ÀâÀ“¬¢“¥‰¥â‚¥¬°“√„™â¬“μâ“π‡™◊ÈÕ√“

·μàμâÕß√—°…“μàÕ‡π◊ËÕß¬“«π“π[3,4] ªí≠À“∑’Ë‡°‘¥¢÷Èπ„π

°“√√—°…“§◊Õ°“√À¬ÿ¥¬“∑’Ë‡√Á«‡°‘π‰ª‡¡◊ ËÕ¡’Õ“°“√

· ¥ß¥’¢÷Èπ‚¥¬∑’Ë¬—ß¡’‡™◊ÈÕÀ≈ß‡À≈◊ÕÕ¬Ÿà ∑”„Àâ¡’‚Õ°“ 

°≈—∫¡“‡ªìπ´È” ·≈–μâÕß°≈—∫¡“„™â¬“μâ“π‡™◊ÈÕ√“Õ’°

ªí®®ÿ∫—π¬“√—°…“‡™◊ÈÕ√“∑’Ë„™âμâÕßπ”‡¢â“º≈‘μ¿—≥±å¬“

·≈–μ—«¬“ ”§—≠ ”À√—∫°“√º≈‘μ®“°μà“ßª√–‡∑» „π

¢≥–∑’Ë°“√√—°…“μ“¡«‘∏’æ◊Èπ∫â“π¥—Èß‡¥‘¡¢Õß‰∑¬‚¥¬

„™â ¡ÿπ‰æ√‡™àπ „∫Ω√—Ëß „∫™ÿ¡‡ÀÁ¥‡∑» ¢‘ß ·≈–¢à“

¡“∑“∫√‘‡«≥√Õ¬‚√§°Á “¡“√∂√—°…“‰¥â[5] ·μà¬—ß§ß¡’

¢âÕ®”°—¥¥â“π§«“¡ –¥«°„π°“√π”‰ª„™â ´÷Ëß ¡ÿπ

‰æ√‡À≈à“π’È‚¥¬‡©æ“–æ◊™„π«ß»å¢‘ßÀ≈“¬™π‘¥¡’°“√

Õâ“ß∂÷ß √√æ§ÿ≥„π°“√√—°…“‚√§º‘«Àπ—ß·≈–∫“ß

™π‘¥¡’√“¬ß“πº≈°“√»÷°…“ƒ∑∏‘Ï∑“ß‡¿ —™«‘∑¬“∑’Ë

‡°’ Ë¬«¢âÕß°—∫ƒ∑∏‘Ï„π°“√μâ“π‡™◊ ÈÕ®ÿ≈™’æ¥â«¬ ‡™àπ

πÈ”¡—π °—¥·≈– “√ °—¥¢‘ß¡’ƒ∑∏‘Ïμâ“π‡™◊ÈÕ®ÿ≈™’æ°àÕ

‚√§®“°Õ“À“√·≈–·∫§∑’‡√’¬∑’Ë∑”≈“¬øíπ[6,7] πÈ”¡—π

 °—¥®“°‡Àßâ“¢à“¡’ƒ∑∏‘Ïμâ“π‡™◊ÈÕ·∫§∑’‡√’¬·°√¡∫«°

¬’ μå ·≈–‡™◊ÈÕ√“°àÕ‚√§∑’Ëº‘«Àπ—ß∫“ß™π‘¥[8] πÈ”¡—π °—¥

®“°‡Àßâ“¢¡‘Èπ™—π· ¥ßƒ∑∏‘Ïμâ“π‡™◊ÈÕ·∫§∑’‡√’¬·≈–

‡™◊ÈÕ√“À≈“¬™π‘¥[9,10] ·≈– “¡“√∂¬—∫¬—Èß°“√‡®√‘≠

¢Õß‡™◊ÈÕ√“∑’Ëº‘«Àπ—ß‰¥â∑—Èß°“√»÷°…“„πÀ≈Õ¥∑¥≈Õß

·≈–„π —μ«å∑¥≈Õß[11]

¥â«¬æ◊™„π«ß»å¢‘ß‡ªìπ·À≈àß¢Õß‡§√◊ËÕß‡∑»·≈–

 ¡ÿπ‰æ√∑’Ë¡’§«“¡À≈“°À≈“¬ Ÿß  “¡“√∂À“‰¥âßà“¬

„π∑ÿ°¿“§¢Õßª√–‡∑»‰∑¬ ·≈–¡’ √√æ§ÿ≥∑’Ë‚¥¥

‡¥àπ„π°“√μâ“π®ÿ≈™’æ ®÷ßπà“ π„® ”À√—∫π”¡“»÷°…“

ƒ∑∏‘ Ïμâ“π‡™◊ ÈÕ√“°àÕ‚√§∑’ Ëº‘«Àπ—ß ‡æ◊ ËÕ‡ªìπ¢âÕ¡Ÿ≈

 π—∫ πÿπ„π°“√π” ¡ÿπ‰æ√¡“æ—≤π“‡ªìπ¬“μâ“π

‡™◊ ÈÕ√“ ”À√—∫‡ªìπ∑“ß‡≈◊Õ°∑¥·∑π°“√„™â¬“·ºπ

ªí®®ÿ∫—π∑’ËμâÕßπ”‡¢â“®“°μà“ßª√–‡∑» °“√»÷°…“π’È‰¥â

∑”°“√∑¥ Õ∫ƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“∑—Èß‡™◊ÈÕ™π‘¥¬’ μå·≈–

‡™◊ÈÕ√“ °≈ÿà¡‡¥Õ√å¡“‚μ‰øμå¢Õß “√ °—¥‡Õ∑“πÕ≈

®“°‡Àßâ“æ◊™«ß»å¢‘ß®”π«π 15 ™π‘¥ ¥â«¬«‘∏’ broth

microdilution assay ·≈–‰¥â∑”°“√∑¥ Õ∫ƒ∑∏‘Ï¶à“

‡™◊ÈÕ√“¢Õß “√ °—¥¥—ß°≈à“« ‡Àßâ“æ◊™∑—ÈßÀ¡¥∑’Ë„™â„π

°“√»÷°…“‡ªìπ ¡ÿπ‰æ√«ß»å¢‘ß∑’Ëæ∫∫àÕ¬ ”À√—∫„™â

√—°…“‚√§À√◊Õ‡ªìπÕ“À“√„πª√–‡∑»‰∑¬

√–‡∫’¬∫«‘∏’»÷°…“

μ—«Õ¬à“ß ¡ÿπ‰æ√

‡Àßâ“¢Õß°√–∑◊Õ (Zingiber zerumbet (L.)

Roscoe ex Sm.) ¢¡‘Èπ™—π (Curcuma longa L.)

¢¡‘ÈπÕâÕ¬ (Curcuma zedoaria (Christm.) Roscoe)

¢‘ß (Zingiber officinale Roscoe) ‡ª√“–ÀÕ¡

(Kaempferia galanga L.) ‰æ≈ (Zingiber

montanum (J.König) Link ex A. Dietr.) «à“π™—°

¡¥≈Ÿ° (Curcuma comosa Roxb.) ·≈–«à“ππ“ß§”

(Curcuma aromatica Salisb.) ́ ◊ÈÕ®“°®—ßÀ«—¥√“™∫ÿ√’

„πªï 2556 °√–™“¬¥” (Kaempferia parviflora Wall.

ex Baker) ·≈–¢¡‘Èπ¥” (Curcuma aeruginosa

Roxb.) ´◊ÈÕ®“°®—ßÀ«—¥ππ∑∫ÿ√’ „πªï 2557 °√–™“¬

(Boesenbergia rotunda (L.) Mansf) ¢à“ (Alpinia

galangal (L.) Willd.) ¢¡‘Èπ¢“« (Curcuma mangga

Valeton & Zijp) ¢¡‘Èπ¢“«ªÉ“ (Curcuma amada

Roxb.) ·≈–‰æ≈¥” (Zingiber ottensii Valenton)
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‡°Á∫®“°®—ßÀ«—¥√“™∫ÿ√’√–À«à“ßªï 2556 - 2557 ‡°Á∫

√—°…“μ—«Õ¬à“ßæ√√≥‰¡âÕâ“ßÕ‘ß‡æ◊ ËÕß“π«‘®—¬‰«â∑’ Ë

 ”π—°ß“πÀÕæ√√≥‰¡â °√¡Õÿ∑¬“π·Ààß™“μ‘ —μ«åªÉ“

·≈–æ—π∏ÿåæ◊™ °√ÿß‡∑æœ

°“√‡μ√’¬¡ “√ °—¥‡Õ∑“πÕ≈®“°‡Àßâ“ ¡ÿπ‰æ√

 à«π¢Õß‡Àßâ“ ¡ÿπ‰æ√ ¥∂Ÿ°À—Ëπ„Àâ¡’¢π“¥‡≈Á°

·≈–º÷ Ëß„Àâ·Àâß∑’ ËÕ ÿ≥À¿Ÿ¡‘ÀâÕß π” ¡ÿπ‰æ√·Àâß

ª√–¡“≥ 10 - 20 °√—¡ ¡“À¡—°¥â«¬‡Õ∑“πÕ≈‡ªìπ

√–¬–‡«≈“Õ¬à“ßπâÕ¬ 1 §◊π „πÕ—μ√“ à«π 1 °√—¡

¢Õß ¡ÿπ‰æ√·ÀâßμàÕ‡Õ∑“πÕ≈ 20 ¡‘≈≈‘≈‘μ√ ‚¥¬

∑”°“√ °—¥´È” 2 §√—Èß ®“°π—Èππ” “√ °—¥‡Õ∑“πÕ≈

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

‡´≈‡´’¬  π” “√ °—¥À¬“∫∑’Ë‰¥â¡“‡μ√’¬¡μ—«Õ¬à“ß

 ”À√—∫°“√∑¥ Õ∫ƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“ ‚¥¬≈–≈“¬ “√

 °—¥À¬“∫¥â«¬ dimethyl sulfoxide (DMSO) „Àâ

‰¥â§«“¡‡¢â¡¢âπ 10 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ ·≈–‡°Á∫

√—°…“∑’ËÕÿ≥À¿Ÿ¡‘ -20 Õß»“‡´≈‡´’¬  ®π°«à“®–π”¡“

∑¥ Õ∫

‡™◊ÈÕ®ÿ≈™’æ

‡™◊ÈÕ√“∑’Ë„™â»÷°…“‰¥â®“° ∂“∫—π«‘®—¬«‘∑¬“»“ μ√å

 “∏“√≥ ÿ¢ °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å ª√–°Õ∫¥â«¬

‡™◊ÈÕ¬’ μå 1 ™π‘¥ §◊Õ Candida albicans DMST

5815 ·≈–‡™◊ÈÕ√“·∫∫¡’‡ âπ„¬°≈ÿà¡‡¥Õ√å¡“‚μ‰øμå 3

™π‘¥ §◊Õ Trichophyton rubrum DMST 30263,

Trichophyton mentagrophytes DMST 19735,

·≈– Microsporum gypseum DMST 21146 ‚¥¬

∑”°“√‡æ“–‡≈’È¬ß∫π sabouraud dextrose 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

0.85% sodium chloride (NaCl) ‡æ◊ËÕ„Àâ¡’§«“¡Àπ“

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

§«“¡¢ÿàπ‡¡◊ ËÕ«—¥§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë 530 π“‚π

‡¡μ√‡∑à“°—∫ 0.5 McFarland standard  ”À√—∫

‡™◊ÈÕ¬’ μå·≈– 1 McFarland standard  ”À√—∫

‡™◊ÈÕ√“·∫∫¡’‡ âπ„¬ ®“°π—Èπ‡®◊Õ®“ß‡™◊ÈÕÕ’°§√—Èß¥â«¬

Õ“À“√ RPMI-MOPS (RPMI 1640 medium,

without sodium bicarbonate ∑’Ë¡’ à«πª√–°Õ∫¢Õß

2 mML-glutamine ·≈– 165 mM morpholinepro-

panesulfonic acid (MOPS) ) „πÕ—μ√“ à«π 1:500

·≈– 1:50 μ“¡≈”¥—∫

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

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

μ“¡ National Committee for Clinical Labora-

tory Standards (NCCLS) guideline[12,13] ‚¥¬

‡μ√’¬¡ “√ °—¥ ¡ÿπ‰æ√ ”À√—∫∑¥ Õ∫„πÕ“À“√

RPMI-MOPS „Àâ¡’§«“¡‡¢â¡¢âπ‡ªìπ Õß‡∑à“¢Õß

§«“¡‡¢â¡¢âπ∑’ËμâÕß°“√»÷°…“ ‡μ√’¬¡‡ªìπ two-fold

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

culture plate ™π‘¥ flat bottom  ”À√—∫°“√

∑¥ Õ∫‡™◊ÈÕ¬’ μå·≈–„™â plate ™π‘¥ U-shape wells

 ”À√—∫°“√∑¥ Õ∫‡™◊ÈÕ√“·∫∫¡’‡ âπ„¬ ∑”°“√∑¥ Õ∫

μ—«Õ¬à“ß “√ °—¥ ¡ÿπ‰æ√·μà≈–™π‘¥´È” 2 §√—Èß „™â

ketoconazole ‡ªìπ positive control ·≈–„™â DMSO

‡ªìπ negative 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

‡«≈“ 24 ™—Ë«‚¡ß ”À√—∫‡™◊ÈÕ¬’ μå ·≈– 96 - 120

™— Ë«‚¡ß ”À√—∫‡™◊ ÈÕ√“·∫∫¡’‡ âπ„¬ À≈—ß®“°§√∫

°”Àπ¥°“√∫à¡‡≈’È¬ß Õà“πº≈°“√∑¥ Õ∫‚¥¬¥Ÿ§«“¡
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¢ÿàπ‡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¡

°“√∑¥ Õ∫ƒ∑∏‘Ï¶à“‡™◊ÈÕ√“

®“°°“√∑¥ Õ∫ƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“ “¡“√∂π”¡“À“

§à“§«“¡‡¢â¡¢âπμË” ÿ¥„π°“√¶à“‡™◊ÈÕ√“ (Minimum

Fungicidal Concentration, MFC) ‰¥â‚¥¬π”

Õ“À“√‡æ“–‡≈’È¬ß®“°À≈ÿ¡∑’Ë‰¡à¡’°“√‡®√‘≠¢Õß‡™◊ÈÕ¡“

spread ≈ß∫πÕ“À“√ sabouraud dextrose agar

π”‰ª‡æ“–‡≈’È¬ß∑’ËÕÿ≥À¿Ÿ¡‘ 35 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“

2 «—π  ”À√—∫‡™◊ÈÕ¬’ μå ·≈– 4 - 7 «—π  ”À√—∫‡™◊ÈÕ√“

·∫∫¡’‡ âπ„¬  —ß‡°μ°“√‡®√‘≠¢Õß‡™◊ÈÕ√“∫πÕ“À“√

§à“§«“¡‡¢â¡¢âπμË” ÿ¥∑’Ë “¡“√∂¶à“‡™◊ÈÕ√“μ—¥ ‘π®“°

§«“¡‡¢â¡¢âπ∑’Ë‰¡àæ∫°“√‡®√‘≠¢Õß‡™◊ÈÕ√“∫πÕ“À“√

‡æ“–‡≈’È¬ß

°“√∑¥ Õ∫ƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“¢Õß “√ °—¥ ¡ÿπ‰æ√
μàÕÀπà«¬‡«≈“

°“√»÷°…“ time - kill curve ¢Õß “√μâ“π‡™◊ÈÕ√“

∑”‚¥¬‡μ√’¬¡ “√ °—¥ ¡ÿπ‰æ√·≈– ketoconazole

„πÕ“À“√ RPMI-MOPS „Àâ¡’§«“¡‡¢â¡¢âπ¢Õß “√

‡ªìπ Õß‡∑à“¢Õß§«“¡‡¢â¡¢âπ∑’ËμâÕß°“√»÷°…“ §◊Õ MIC

·≈– MFC ª√‘¡“μ√ 1 ¡‘≈≈‘≈‘μ√ ®“°π—Èπ‡μ√’¬¡‡™◊ÈÕ

C. albicans „Àâ¡’§«“¡‡¢â¡¢âπ¢Õß‡™◊ÈÕ‡∑à“°—∫ 0.5

McFarland standard ·≈â«‡®◊Õ®“ß‡™◊ÈÕ∑’Ë‰¥â¥â«¬

RPMI-MOPS „πÕ—μ√“ à«π 1 : 500 º ¡‡™◊ÈÕ∑’Ë

‡μ√’¬¡‰¥âª√‘¡“μ√ 1 ¡‘≈≈‘≈‘μ√ ≈ß„π “√μâ“π‡™◊ÈÕ√“

∑’Ë‡μ√’¬¡‰«â „™â DMSO ‡ªìπ negative control

·≈â«∫à¡‡æ“–‡≈’È¬ß‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 35 Õß»“‡´≈‡´’¬ 

∑”°“√‡°Á∫μ—«Õ¬à“ß‡æ“–‡≈’È¬ß„π™—Ë«‚¡ß∑’Ë 0, 1, 2, 3,

6, 9, 12, 15, 18, 21, ·≈– 24 π”μ—«Õ¬à“ß‡æ“–

‡≈’È¬ß∑’Ë‡°Á∫‰¥â¡“∑”°“√‡®◊Õ®“ß·≈â« spread ≈ß∫π

Õ“À“√ sabouraud dextrose agar ∫à¡∑’Ë 35 Õß»“

‡´≈‡´’¬ ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß  ®“°π—Èππ—∫®”π«π

‚§‚≈π’∑’Ë‡°‘¥¢÷Èπ ·≈–«‘‡§√“–Àå§«“¡ —¡æ—π∏å√–À«à“ß

‡«≈“·≈–®”π«π¢Õß‡™◊ÈÕ∑’Ë‡À≈◊ÕÕ¬Ÿà

º≈°“√»÷°…“

°“√ °—¥‡Àßâ“¢Õß ¡ÿπ‰æ√«ß»å¢‘ß∑’Ë¡’°“√„™â·≈–

®”Àπà“¬∑—Ë«‰ª®”π«π 15 ™π‘¥ ¥â«¬‡Õ∑“πÕ≈ ‰¥â

ª√‘¡“≥ “√ °—¥∑’Ë§”π«≥®“°πÈ”Àπ—°·Àâß¢Õß‡Àßâ“

 ¡ÿπ‰æ√¥—ßπ’È (% yields, w/w) °√–™“¬ (4.97%)

°√–™“¬¥” (2.77%) °√–∑◊Õ (14.58%) ¢¡‘Èπ¢“«

(1.71%) ¢¡‘Èπ¢“«ªÉ“ (4.35) ¢¡‘Èπ™—π (10.09%) ¢¡‘Èπ

¥” (3.51%) ¢¡‘ÈπÕâÕ¬ (11.71%) ¢à“ (11.05%) ¢‘ß

(4.06%) ‡ª√“–ÀÕ¡ (3.61%) ‰æ≈ (10.45%) ‰æ≈¥”

(4.06%) «à“π™—°¡¥≈Ÿ° (9.65%) ·≈–«à“ππ“ß§”

(8.20%) ·≈–‡¡◊ËÕπ”¡“∑¥ Õ∫ƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“‚¥¬«‘∏’

broth microdilution assay „π™à«ß§«“¡‡¢â¡¢âπ

1.56 - 100 ‰¡‚§√°√—¡μàÕ¡‘≈≈‘≈‘μ√ æ∫«à“ “√ °—¥

®“°‡Àßâ“ ¡ÿπ‰æ√ 7 ™π‘¥ §◊Õ ¢¡‘Èπ¢“«ªÉ“ ¢¡‘Èπ™—π

¢¡‘Èπ¥” ¢¡‘ÈπÕâÕ¬ ‰æ≈¥” «à“π™—°¡¥≈Ÿ° ·≈–«à“π

π“ß§” · ¥ßƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“μàÕ‡™◊ÈÕ°≈ÿà¡‡¥Õ√å¡“‚μ-

‰øμå∑—Èß 3 ™π‘¥∑’Ë„™â∑¥ Õ∫∑’Ë MICs ·≈– MFCs

√–À«à“ß 12.50 - 100 ‰¡‚§√°√—¡μàÕ¡‘≈≈‘≈‘μ√ ·μà‰¡à

· ¥ßƒ∑∏‘Ïμâ“π‡™◊ÈÕ C. albicans ∑’Ë§«“¡‡¢â¡¢âπμË”°«à“

100 ‰¡‚§√°√—¡μàÕ¡‘≈≈‘≈‘μ√ ¬°‡«âπ “√ °—¥®“°

‡Àßâ“ ¡ÿπ‰æ√ 2 ™π‘¥ §◊Õ ¢¡‘Èπ¢“«ªÉ“·≈–‰æ≈¥” (√Ÿª

∑’ Ë 1) ∑’ Ë· ¥ßƒ∑∏‘ Ïμâ“π‡™◊ ÈÕ√“‰¥â¥’μàÕ‡™◊ ÈÕ√“∑’ Ë„™â

∑¥ Õ∫∑—Èß 4 ™π‘¥ ‚¥¬¡’ƒ∑∏‘Ïμâ“π‡™◊ÈÕ C. albicans

∑’Ë MICs 25 ·≈– 50 ‰¡‚§√°√—¡μàÕ¡‘≈≈‘≈‘μ√μ“¡≈”¥—∫

·≈–· ¥ßƒ∑∏‘Ï¶à“‡™◊ÈÕ√“ C. albicans ∑’Ë MFCs 100
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‰¡‚§√°√—¡μàÕ¡‘≈≈‘≈‘μ√   “√ °—¥ ¡ÿπ‰æ√∑—Èß 2

™π‘¥ μâ“π‡™◊ÈÕ√“°≈ÿà¡‡¥Õ√å¡“‚μ‰øμå §◊Õ T. rubrum,

T. mentagrophytes, ·≈– M. gypseum ∑’Ë MICs

·≈– MFCs 3.13 - 6.25 ‰¡‚§√°√—¡μàÕ¡‘≈≈‘≈‘μ√

¥—ßμ“√“ß∑’Ë 1

°“√»÷°…“º≈¢Õß “√ °—¥‡Àßâ“¢¡‘Èπ¢“«ªÉ“·≈–

‰æ≈¥”μàÕ°“√‡®√‘≠¢Õß‡™◊ÈÕ C. albicans ‚¥¬∑¥ Õ∫

ƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“μàÕÀπà«¬‡«≈“‡æ◊ËÕ· ¥ß time - kill

curve ¢Õß “√ °—¥ ¡ÿπ‰æ√‡ª√’¬∫‡∑’¬∫°—∫ keto-

conazole æ∫«à“§«“¡‡¢â¡¢âπ¢Õß “√ °—¥®“° ¡ÿπ-

‰æ√∑—Èß Õß™π‘¥∑’Ë MICs ·≈– MFCs · ¥ßƒ∑∏‘Ï¶à“

‡™◊ÈÕ√“ (fungicidal activity) μàÕ‡™◊ÈÕ C. albicans

‚¥¬ “¡“√∂¶à“‡™◊ ÈÕ√“‰¥âμ— Èß·μà™— Ë«‚¡ß·√°¢Õß°“√

∑¥ Õ∫ ·≈–§«“¡‡¢â¡¢âπ¢Õß “√ °—¥®“° ¡ÿπ‰æ√∑’Ë

MFCs  “¡“√∂¶à“‡™◊ÈÕ√“‰¥âÀ¡¥¿“¬„π 2 ™—Ë«‚¡ß

„π¢≥–∑’Ë ketoconazole ∑’Ë MIC · ¥ß‡æ’¬ßƒ∑∏‘Ï

¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ√“ (fungistatic activity)

‡∑à“π—Èπ (√Ÿª∑’Ë 2)

Õ¿‘ª√“¬º≈

 ¡ÿπ‰æ√„π«ß»å¢‘ß‡ªìπæ◊™∑’Ë‡®√‘≠‡μ‘∫‚μ‰¥â¥’„π

‡¢μ√âÕπ™◊Èπ ¡’°“√π”¡“„™âª√–‚¬™πå∑’ËÀ≈“°À≈“¬∑—Èß

‡ªìπ‰¡âª√–¥—∫ Õ“À“√ ‡§√◊ ËÕß‡∑» ·≈– ¡ÿπ‰æ√

 ”À√—∫√—°…“‚√§ „πª√–‡∑»‰∑¬¡’°“√π”æ◊™«ß»å¢‘ß

¡“„™â‡æ◊ ËÕ‡ªìπÕ“À“√·≈–‡ªìπ¬“√—°…“‚√§¡“Õ¬à“ß

¬“«π“π[14]  “√ °—¥®“°‡Àßâ“æ◊™«ß»åπ’ÈÀ≈“¬™π‘¥ ¡’

√“¬ß“π°“√»÷°…“ƒ∑∏‘Ï∑“ß‡¿ —™«‘∑¬“∑’ËÀ≈“°À≈“¬

√«¡∂÷ßƒ∑∏‘Ï„π°“√μâ“π®ÿ≈™’æ¥â«¬[15-17] Õ¬à“ß‰√

°Áμ“¡¬—ß‰¡à¡’√“¬ß“π°“√π” ¡ÿπ‰æ√«ß»å¢‘ß∑’Ëæ∫„π

ª√–‡∑»‰∑¬¡“»÷°…“ƒ∑∏‘Ï∑’Ë®”‡æ“–μàÕ‡™◊ÈÕ√“´÷Ëß‡ªìπ

 “‡Àμÿ„π°“√°àÕ‚√§º‘«Àπ—ß®“°‡™◊ÈÕ√“¡“°àÕπ ¥â«¬

‡Àμÿπ’ÈºŸâ«‘®—¬®÷ß π„®∑’Ë®–»÷°…“ƒ∑∏‘Ï¥—ß°≈à“« ‚¥¬‰¥â

√Ÿª∑’Ë 1 °) μâπ ¥Õ° ·≈–‡Àßâ“¢Õß¢¡‘Èπ¢“«ªÉ“ ¢) μâπ ¥Õ° ·≈–‡Àßâ“¢Õß‰æ≈¥”

°

¢
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μ“√“ß∑’Ë 1 §à“ MICs ·≈– MFCs ¢Õß “√ °—¥ ¡ÿπ‰æ√®“°‡Àßâ“¢Õßæ◊™«ß»å¢‘ßμàÕ‡™◊ÈÕ√“

 ™◊ËÕ∑âÕß∂‘Ëπ §«“¡‡¢â¡¢âπμË” ÿ¥ ™π‘¥¢Õß‡™◊ÈÕ√“

∑’Ë· ¥ßƒ∑∏‘Ï (μg/mL) C. albicans T. rubrum T. mentagrophytes M. gypseum

 °√–™“¬ MIC - 100 50 100

MFC -  -  -  -

°√–™“¬¥” MIC - 50 25 100

MFC -  - 100  -

°√–∑◊Õ MIC -  - 50  -

MFC -  -  -  -

¢¡‘Èπ¢“« MIC -  -  -  -

MFC -  -  -  -

¢¡‘Èπ¢“«ªÉ“ MIC 25 3.13 3.13 3.13

MFC 100 3.13 3.13 3.13

 ¢¡‘Èπ™—π MIC - 12.50 12.50  50

MFC - 50 25 100

¢¡‘Èπ¥” MIC - 12.50 12.50 12.50

MFC - 50 25  25

¢¡‘ÈπÕâÕ¬ MIC - 25 25  50

MFC - 50 50 100

¢à“ MIC -  -  -  -

MFC -  -  -  -

¢‘ß MIC -  - 100  -

MFC -  -  -  -

‡ª√“–ÀÕ¡ MIC -  -  -  -

MFC -  -  -  -

‰æ≈ MIC -  -  -  -

MFC -  -  -  -

‰æ≈¥” MIC 50 6.25 3.13 3.13

MFC 100 6.25 3.13 3.13

«à“π™—°¡¥≈Ÿ° MIC - 12.50 6.25  50

MFC - 50 12.50  50

«à“ππ“ß§” MIC - 25 25  50

MFC - 50 25  50

ketoconazole MIC 100 0.31 1.56 1.25

MFC - 1.25 12.50  10

- : MIC or MFC > 100 μg/mL
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§—¥‡≈◊Õ°‡Àßâ“¢Õß ¡ÿπ‰æ√„π«ß»åπ’ È∑ ’ Ë¡ ’„™ â·≈–

®”Àπà“¬∑—Ë«‰ª¡“∑¥ Õ∫ƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“∑’Ë‡ªìπ “‡Àμÿ

„π°“√°àÕ‚√§∑’Ëº‘«Àπ—ß ‚¥¬„™â‡™◊ÈÕ¬’ μå C. albicans

·≈–‡™◊ÈÕ√“·∫∫¡’‡ âπ„¬°≈ÿà¡‡¥Õ√å¡“‚μ‰øμå 3 ™π‘¥ §◊Õ

T. rubrum ‡ªìπμ—«·∑π¢Õß°≈ÿà¡‡™◊ÈÕ√“∑’Ë¡—°°àÕ‚√§„π

§π (anthropophilic species), T. menta-

grophytes ‡ªìπμ—«·∑π¢Õß°≈ÿà¡‡™◊ÈÕ√“∑’Ë¡—°°àÕ‚√§„π

 —μ«å (zoophilic species), ·≈– M. gypseum ‡ªìπ

μ—«·∑π¢Õß‡™◊ÈÕ√“∑’Ë‡®√‘≠‰¥â¥’„π ‘Ëß·«¥≈âÕ¡ (geo-

philic species) ·≈–°àÕ‚√§‚¥¬°“√μ‘¥‡™◊ÈÕ∑’Ë√Õ¬

∂≈Õ°À√◊Õ∫“¥·º≈∫πº‘«Àπ—ß ´÷Ëß‡™◊ÈÕ‡À≈à“π’È‡ªìπ‡™◊ÈÕ

°àÕ‚√§∑’Ëæ∫∫àÕ¬„πª√–‡∑»‡¢μ√âÕπ™◊Èπ[1]

°“√»÷°…“π’Èæ∫«à“‡Àßâ“¢Õß ¡ÿπ‰æ√ à«π„À≠à

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

‚¥¬‡©æ“–Õ¬à“ß¬‘Ëßæ◊™ °ÿ≈¢¡‘Èπ (Curcuma) ‰¥â·°à

¢¡‘Èπ¢“«ªÉ“ ¢¡‘Èπ™—π ¢¡‘Èπ¥” ¢¡‘ÈπÕâÕ¬ «à“π™—°¡¥≈Ÿ°

·≈–«à“ππ“ß§” · ¥ßƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“∑’Ë MICs ·≈–

MFCs 3.13 - 100 ‰¡‚§√°√—¡μàÕ¡‘≈≈‘≈‘μ√ ·μà‰¡à

· ¥ßƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“μàÕ C. albicans ∑’Ë§«“¡‡¢â¡¢âπ

μË”°«à“ 100 ‰¡‚§√°√—¡μàÕ¡‘≈≈‘≈‘μ√ ¬°‡«âπ¢¡‘Èπ¢“«

ªÉ“ · ¥ßƒ∑∏‘Ïμâ“π‡™◊ÈÕ C. albicans ∑’Ë MIC 25 ‰¡‚§√

°√—¡μàÕ¡‘≈≈‘≈‘μ√ ·≈–¶à“‡™◊ÈÕ√“∑’Ë MFC 100 ‰¡‚§√

°√—¡μàÕ¡‘≈≈‘≈‘μ√ Õ¬à“ß‰√°Áμ“¡®“°æ◊™ °ÿ≈¢¡‘Èπ 7

™π‘¥∑’Ëπ”¡“∑¥ Õ∫æ∫«à“¢¡‘Èπ¢“«‰¡à· ¥ßƒ∑∏‘Ïμâ“π

‡™◊ÈÕ√“∑’Ë„™â∑¥ Õ∫∑’Ë§«“¡‡¢â¡¢âπμË”°«à“ 100 ‰¡‚§√

°√—¡μàÕ¡‘≈≈‘≈‘μ√ πÕ°®“°π’Èº≈°“√∑¥ Õ∫æ◊™ °ÿ≈

Õ◊Ëπ∑’Ë∑”°“√»÷°…“ ‡™àπ  °ÿ≈¢‘ß (Zingiber),  °ÿ≈‡ª√“–

(Kaempferia),  °ÿ≈°√–™“¬ (Boesenbergia), ·≈–

 °ÿ≈¢à“ (Alpenia) æ∫«à“„πæ◊™ °ÿ≈¢‘ß∑’Ë∑”°“√»÷°…“

4 ™π‘¥ (°√–∑◊Õ ¢‘ß ‰æ≈ ·≈–‰æ≈¥”)  “√ °—¥®“°

‡Àßâ“‰æ≈¥”· ¥ßƒ∑∏‘Ï¥’∑’Ë ÿ¥‡¡◊ËÕ‡∑’¬∫°—∫æ◊™ °ÿ≈

‡¥’¬«°—π ·≈–¡’§«“¡·√ß¢Õßƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“„°≈â

√Ÿª∑’Ë 2 time-kill curves ¢Õß “√ °—¥¢¡‘Èπ¢“«ªÉ“·≈–‰æ≈¥”μàÕ‡™◊ÈÕ C. albicans ‡ª√’¬∫‡∑’¬∫°—∫ ketoconazole ‚¥¬

 —≠≈—°…≥å ♦ ·∑π control, ■ ·∑π§«“¡‡¢â¡¢âπ¢Õß “√ °—¥¢¡‘Èπ¢“«ªÉ“∑’Ë MIC (25 μg/mL), ■■ ·∑π§«“¡

‡¢â¡¢âπ¢Õß “√ °—¥¢¡‘Èπ¢“«ªÉ“∑’Ë MFC (100 μg/mL), ● ·∑π§«“¡‡¢â¡¢âπ¢Õß “√ °—¥‰æ≈¥”∑’Ë MIC (50

μg/mL), ●● ·∑π§«“¡‡¢â¡¢âπ¢Õß “√ °—¥‰æ≈¥”∑’Ë MFC (100 μg/mL), ·≈– ▲ ·∑π§«“¡‡¢â¡¢âπ¢Õß

ketoconazole ∑’Ë MIC (100 μg/mL)
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‡§’¬ß°—∫ “√ °—¥®“°‡Àßâ“¢¡‘Èπ¢“«ªÉ“ „π¢≥–∑’Ëæ◊™

™π‘¥Õ◊Ëπ„π °ÿ≈π’È¡’ƒ∑∏‘ÏÕàÕπ°«à“¡“°  ”À√—∫æ◊™ °ÿ≈

‡ª√“– (°√–™“¬¥” ·≈–‡ª√“–ÀÕ¡)  °ÿ≈°√–™“¬

·≈– °ÿ≈¢à“∑’Ë»÷°…“°Á· ¥ßƒ∑∏‘Ïμâ“π‡™◊ÈÕ√“∑’Ë∑”°“√

∑¥ Õ∫∑’Ë√–¥—∫§«“¡·√ßμË”°«à“‰æ≈¥” ·≈–æ◊™ °ÿ≈

¢¡‘Èπ∑—Èß 6 ™π‘¥ (¢¡‘Èπ¢“«ªÉ“ ¢¡‘Èπ™—π ¢¡‘Èπ¥” ¢¡‘Èπ

ÕâÕ¬ «à“π™—°¡¥≈Ÿ° ·≈–«à“ππ“ß§”) ‡™àπ°—π

º≈°“√∑¥ Õ∫ƒ∑∏‘Ï¢Õß‡Àßâ“æ◊™«ß»å¢‘ß„π°“√

»÷°…“π’È‡ª√’¬∫‡∑’¬∫°—∫º≈°“√»÷°…“æ◊™«ß»åπ’È∑’ Ë¡’

√“¬ß“π¡“°àÕπ æ∫«à“¡’§«“¡ Õ¥§≈âÕß°—π ‡™àπ

°“√»÷°…“ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ√“∑’Ë°àÕ‚√§„π¡πÿ…¬å¢Õßæ◊™

«ß»å¢‘ß∑’Ë„™â‚¥¬™“«‡§π¬“Àå ‡°“–∫Õ√å‡π’¬« ª√–‡∑»
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Abstract

Antifungal Activity of Ethanolic Extracts from the Rhizomes of Zingiberaceae Plants
Patamaporn Pruksakorn*,‡, Kanjarat Settasupana*, Nanthawan Mekha†, Rinrapas
Autthateinchai†, Panadda Dhepakson*, Angkana Herunsalee*
*Medical Life Sciences Institute, Department of Medical Sciences, Nonthaburi 11000, Thailand.
†National Institute of Health, Department of Medical Sciences, Nonthaburi 11000, Thailand.
‡Corresponding author: patamaporn.p@dmsc.mail.go.th

Rationale and Objective: Dermatophytosis is a fungal infection of the skin caused by any of
dermatophytes and can be treated with currently available antifungal medication. Moreover, the
infection can be cured with medicinal plants topically applied on the infected area. In Thai folk
medicine, many medicinal plants have been claimed to be effective for treating dermatitis. How-
ever, some of them still lack scientific data for supporting the effectiveness of treatment. The
objective of this study was to investigate antifungal activities of ethanolic extracts from the rhi-
zomes of plants in the Zingiberaceae family.

Methodology: The ethanolic rhizome extracts of 15 Zingiberaceae species were tested for
antifungal activities against Candida albicans and three dermatophytes, i.e. Trichophyton rubrum,
Trichophyton mentagrophytes and Microsporum gypseum using a broth microdilution assay.

Results: Amongst 15 extracts, the rhizomes of Curcuma amada Roxb. and Zingiber ottensii
Valeton exhibited the most potent antifungal activities against both the yeast and dermatophytes
with minimum inhibitory concentration (MIC) values of less than 50 and 6.25 μg/mL, respec-
tively. They showed the minimum fungicidal concentration (MFC) values of 100 μg/mL to C.
albicans and 3.13 - 6.25 μg/mL to T. rubrum, T. mentagrophytes, and M. gypseum.

Discussion and Conclusion: The rhizomes of C. amada and Z. ottensii showed potent anti-
fungal activities and could kill all tested fungi. Therefore, both plants might be promising sources
for the isolation of antifungal substances and the formulation of antifungal drugs.

Key words: Curcuma amada Roxb., Zingiber ottensii Valeton, antifungal, fungicidal, Zingiberaceae


