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∫∑§—¥¬àÕ

‡ÀÁ¥À≈‘π®◊Õ‡ªìπ ¡ÿπ‰æ√∑’Ë¡’°“√„™â‡æ◊ËÕ¥Ÿ·≈ ÿ¢¿“æ„πª√–‡∑»®’π¡“π“π¡“°°«à“ Ú,ooo ªï ‚¥¬Õß§åª√–°Õ∫∑’Ë ”§—≠

∑’Ë„Àâƒ∑∏‘Ï∑“ß™’«¿“æ‡ªìπ “√„π°≈ÿà¡æÕ≈‘· Á́°§“‰√¥å ·≈–‰∑√‡∑Õ√åæ’πÕ¬¥å  “√∑—Èß Õß°≈ÿà¡π’Èæ∫‰¥â∑—Èß„π¥Õ°‡ÀÁ¥·≈–

 ªÕ√å‡ÀÁ¥À≈‘π®◊Õ „π∫“ß°“√»÷°…“√“¬ß“π«à“ƒ∑∏‘Ï¢Õß ªÕ√å®–¡’§«“¡·√ß¡“°°«à“ ·μà‡π◊ËÕß®“° ªÕ√å‡ÀÁ¥À≈‘π®◊Õ¡’

‡ª≈◊Õ°∑’ËÀπ“ Ú ™—Èπ·≈–·¢Áß ∑”„Àâ “√ ”§—≠„π°“√ÕÕ°ƒ∑∏‘Ïª≈¥ª≈àÕ¬ÕÕ°¡“‰¥â¬“°  „π°“√»÷°…“§√—Èßπ’È‡ªìπ°“√À“

 ¿“«–∑’Ë‡À¡“– ¡„π°“√∫¥ ªÕ√å‡ÀÁ¥À≈‘π®◊Õ ‚¥¬„™â‡§√◊ËÕß¡◊Õ Õß™π‘¥ (‡§√◊ËÕßμ’ ªÕ√å·≈–∫Õ≈≈å¡‘≈≈å) ∑’Ë¡’°≈‰°„π°“√

≈¥¢π“¥∑’Ë§≈â“¬§≈÷ß°—π§◊Õ °“√°√–·∑°·≈–°“√‡ ’¬¥ ’ ·μà¡’°“√ àßºà“πæ≈—ßß“π·≈–≈—°…≥–¢Õßμ—«°≈“ß∑’Ë™à«¬≈¥¢π“¥

„π√Ÿª·∫∫∑’Ë·μ°μà“ß°—π º≈°“√»÷°…“æ∫«à“‡§√◊ËÕßμ’ ªÕ√å·≈–∫Õ≈≈å¡‘≈≈å¡’§«“¡ “¡“√∂„π°“√°–‡∑“–‡ª≈◊Õ° ªÕ√å‡ÀÁ¥

À≈‘π®◊Õ„Àâ¡’°“√·μ°¡“°°«à“√âÕ¬≈– ˘ı ·≈–‡¡◊ËÕμ√«® Õ∫ “√Õß§åª√–°Õ∫∑“ß‡§¡’æ∫«à“ª√‘¡“≥ “√∑’Ë∂Ÿ° °—¥ÕÕ°¡“ Ÿß

°«à“ ªÕ√å∑’Ë‰¡‰¥â°–‡∑“–ª√–¡“≥ Û-Ù ‡∑à“

§” ”§—≠ : ‡ÀÁ¥À≈‘π®◊Õ,  ªÕ√å‡ÀÁ¥À≈‘π®◊Õ, ‡§√◊ËÕßμ’ ªÕ√å, ∫Õ≈≈å¡‘≈≈å, °“√°–‡∑“–‡ª≈◊Õ° ªÕ√å

°“√°–‡∑“–‡ª≈◊Õ° ªÕ√å‡ÀÁ¥À≈‘π®◊Õ¥â«¬‡§√◊ËÕß

μ’ ªÕ√å·≈–∫Õ≈≈å¡‘≈≈å

‡Õ°≈—°…≥å Õ‘π∑√—°…“*, ª√“‚¡∑¬å ∑‘æ¬å¥«ßμ“*, æ“≥’ »‘√‘ –Õ“¥*,  ÿ«√√≥“ ‡«™Õ¿‘°ÿ≈*,
 ÿπ’¬å ®—π∑√å °“«*

π‘æπ∏åμâπ©∫—∫

*¿“§«‘™“«‘∑¬“»“ μ√å‡¿ —™°√√¡ §≥–‡¿ —™»“ μ√å ¡À“«‘∑¬“≈—¬
‡™’¬ß„À¡à

¿Ÿ¡‘À≈—ß·≈–‡Àμÿº≈

‡ÀÁ¥À≈‘π®◊Õ (Ganoderma lucidum (Leyss. ex Fr.)

Karst) Õ¬Ÿà„π«ß»å Polyporaceae §π‰∑¬√Ÿâ®—°°—π„π™◊ËÕ ‡ÀÁ¥

À¡◊ËπªïÀ√◊Õ‡ÀÁ¥®«—°ßŸÒ,Ú  Õß§åª√–°Õ∫„π‡ÀÁ¥À≈‘π®◊Õ∑’Ë¡’√“¬ß“π

∂÷ßƒ∑∏‘Ï∑“ß™’«¿“æμàÕ√à“ß°“¬ ‰¥â·°à æÕ≈‘·´Á°§“‰√¥å ‰∑√‡∑

Õ√åæ’πÕ¬¥å  ‡μÕ√Õ≈ ·≈–‚ª√μ’π ‡ªìπμâπÛ ‚¥¬ “√ ”§—≠„π

°≈ÿà¡æÕ≈‘-·´Á°§“‰√¥å ‰∑√‡∑Õ√åæ’πÕ¬¥å¡’√“¬ß“π∂÷ßƒ∑∏‘Ï∑“ß

‡¿ —™«‘∑¬“ ‡™àπ ƒ∑∏‘Ïμâ“π¡–‡√Áß ƒ∑∏‘Ïμâ“π‡π◊ÈÕßÕ° §«“¡‡ªìπ

æ‘…μàÕ‡´≈≈å ·≈–ƒ∑∏‘Ï„π°“√ªÑÕß°—πμ—∫ ‡ªìπμâπÒ-Ú,Ù  “√ ”§—≠

∑’Ë¡’ƒ∑∏‘Ï∑“ß™’«¿“æπ—Èπæ∫∑—Èß à«π¢Õß¥Õ°‡ÀÁ¥·≈– ªÕ√å ·μà

ƒ∑∏‘Ï¢Õß ªÕ√å®–¡’§«“¡·√ß¡“°°«à“„π¥Õ°‡ÀÁ¥ı-˜ ·μà ªÕ√å

‡ÀÁ¥À≈‘π®◊Õ¡’‡ª≈◊Õ° ÷́Ëß¡’Õß§åª√–°Õ∫‡ªìπ ‘́≈‘§Õπ ·≈–

·§≈‡ ’́¬¡ ∑’Ëº ¡°—∫‰§∑‘π (chitin) ®÷ß∑”„Àâºπ—ß·¢Áß¡“°¯ ´÷Ëß

æ∫«à“  ¿“æ°√¥·≈–πÈ”¬àÕ¬„π∑“ß‡¥‘πÕ“À“√‰¡à “¡“√∂

∑”≈“¬‡ª≈◊Õ°¢Õß ªÕ√å‰¥â˜ ®÷ß‡ªìπ°“√¬“°∑’Ë “√ ”§—≠„π°“√

ÕÕ°ƒ∑∏‘Ï®–∂Ÿ°ª≈¥ª≈àÕ¬ÕÕ°¡“‰¥â μâÕß°–‡∑“–‡ª≈◊Õ° ªÕ√å

°àÕπ «‘∏’°“√°–‡∑“– ªÕ√å∑’Ë¡’°“√»÷°…“¡’À≈“¬«‘∏’ ‰¥â·°à °“√·™à

(soaking)ˆ °“√‡ ’¬¥ ’ (physical smashing)ˆ °“√„™â§≈◊Ëπ

Õ—≈μ√“‚´π‘°·≈–§«“¡¥—π Ÿß (ultrasonic and high pressure)



√ “√°“√ ∑¬å·ºπ‰∑¬·≈–°“√ ∑¬å∑ ‡«“√ “√°“√·æ∑¬å·ºπ‰∑¬·≈–°“√·æ∑¬å∑“ß‡≈◊Õ°  √°“√ ¬·º ·≈–°“√ ¬∑√ “ ∑ å π‰∑¬ ∑ å ‡«“√ “√°“√·æ∑¬å·ºπ‰∑¬·≈–°“√·æ∑¬å∑“ß‡≈◊Õ° ªï∑’Ë ¯ ©∫—∫∑’Ë Ú-Û æƒ…¿“§¡-∏—π«“§¡ ÚııÛÚ

°“√¬àÕ¬‡ª≈◊Õ° ªÕ√å¥â«¬‡Õπ‰´¡å (enzyme hydrolysis

methods)ˆ °“√„™â supercritical carbon dioxideı ·≈–

high speed centrifugal shearing pulverizer¯ ‡ªìπμâπ

÷́Ëß„π°“√»÷°…“∑’Ëºà“π¡“π—Èπ À≈“¬ Ê «‘∏’‰¡à “¡“√∂π”¡“„™â

ª√–‚¬™πå„π‡™‘ßÕÿμ “À°√√¡„πª√–‡∑»‰∑¬‰¥â  ¥—ßπ—Èπ °“√

«‘®—¬π’È®÷ß‰¥â»÷°…“°“√°–‡∑“–‡ª≈◊Õ° ªÕ√å¥â«¬‡§√◊ËÕßμ’ ªÕ√å

·≈–∫Õ≈≈å¡‘≈≈å (Ball Mill) ÷́Ëß‡ªìπ‡§√◊ËÕß¡◊Õ∑’Ë„™â„π

Õÿμ “À°√√¡¬“„πª√–‡∑»‰∑¬ ‚¥¬»÷°…“ ≥ ‡«≈“μà“ß Ê ‡æ◊ËÕ

À“‡«≈“∑’Ë‡À¡“– ¡„π°“√°–‡∑“–‡ª≈◊Õ° ªÕ√å‡ÀÁ¥À≈‘π®◊Õ„Àâ¡’

¢Õß°“√°–‡∑“–¡“°°«à“ √âÕ¬≈– ˘ı ·≈–»÷°…“‡ª√’¬∫‡∑’¬∫

Õß§åª√–°Õ∫ ”§—≠

√–‡∫’¬∫«‘∏’»÷°…“

Ò. ‡§√◊ËÕß¡◊Õ :

‡§√◊ËÕßμ’ ªÕ√å®“° “∏“√≥√—∞ª√–™“™π®’π (SH-IDEA

Pharmaceutical Company Ltd. Yunnan China), ∫Õ≈≈å

¡‘≈≈å (Morgan Technical Ceramics HALDENWAN-

GER®), °≈âÕß®ÿ≈∑√√»πå (OLYMPUS CHS No. 1D0199),

Digital eyepiece camera (Dino-Eye® Microscope Eye-

Piece Camera √ÿàπ AM423X), ‡§√◊ËÕß°«π “√≈–≈“¬ (Fargo®

√ÿàπ HMS-102), Ultrasonic water bath (Elma® √ÿàπ S30H

Elmasonic)

Ú. μ—«Õ¬à“ß ªÕ√å‡ÀÁ¥À≈‘π®◊Õ

 ªÕ√å‡ÀÁ¥À≈‘π®◊Õæ—π∏ÿå ‡ÕÁ¡®’Ú ∑’Ë‰¡à°–‡∑“–‡ª≈◊Õ° ®“°

‚§√ß°“√æ‘‡»… «π‡°…μ√‡¡◊Õßß“¬„πæ√–Õß§å ¡‡¥Á®æ√–π“ß

‡®â“ ‘√‘°‘μ‘Ï æ√–∫√¡√“™‘π’π“∂ Õ”‡¿Õ‡™’¬ß¥“« ®—ßÀ«—¥‡™’¬ß„À¡à

Û. °“√»÷°…“«‘∏’°–‡∑“–‡ª≈◊Õ° ªÕ√å‡ÀÁ¥À≈‘π®◊Õ

«‘∏’°“√‡μ√’¬¡ ªÕ√å‡ÀÁ¥À≈‘π®◊Õ : Õ∫ ªÕ√å‡ÀÁ¥À≈‘π®◊Õ∑’Ë

Õÿ≥À¿Ÿ¡‘ ıo˚´ „Àâ¡’§«“¡™◊ÈππâÕ¬°«à“√âÕ¬≈– ˆ

«‘∏’°“√∫¥‚¥¬„™â‡§√◊ËÕßμ’ ªÕ√å : ™—Ëß ªÕ√å Ú °√—¡

„ à≈ß„π‡§√◊ËÕßμ’ ªÕ√å ‡¥‘π‡§√◊ËÕß¥â«¬‡«≈“μà“ß Ê °—π¥—ßπ’È Òı,

Úo, Úı, Û, Ûı ·≈– Ù π“∑’ π”μ—«Õ¬à“ß¡“ª√–‡¡‘π

ª√– ‘∑∏‘¿“æ „π°“√°–‡∑“–

«‘∏’°“√∫¥‚¥¬„™â∫Õ≈≈å¡‘≈≈å : ™—Ëß ªÕ√å ı °√—¡ „ à≈ß

„π∫Õ≈≈å ¡‘≈≈å ∑’Ë¡’Õ—μ√“ à«π¢Õßμ—«∫¥μà“ß Ê °—π ‡ªî¥‡§√◊ËÕß

 ÿà¡μ—«Õ¬à“ß .ı °√—¡∑’Ë‡«≈“ ˆ, ÒÚ, Ò¯, ÚÙ ·≈– Ûˆ ™—Ë«‚¡ß

ª√–‡¡‘πª√– ‘∑∏‘¿“æ„π°“√°–‡∑“–

Ù. °“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ°“√°–‡∑“–¢Õß ªÕ√å

°. °“√«‘‡§√“–ÀåÀ“√âÕ¬≈–°“√°–‡∑“–¢Õß ªÕ√åμàÕ Ò

Àπà«¬æ◊Èπ∑’Ë

™—Ëß ªÕ√å‡ÀÁ¥À≈‘π®◊Õ .˜ı °√—¡, ‡μ‘¡ “√≈–≈“¬

 ”À√—∫·¢«π≈Õ¬ ªÕ√å (glycerol : tragacanth ∑’ËÕ‘Ë¡μ—«„π

πÈ”Ò (ÒÚ.ı °√—¡/≈‘μ√) : πÈ”°≈—Ëπ : ∑«’π Ú Õ—μ√“ à«π Ú : Ò

: Ò : .Ú)ÒÒ Ú ¡‘≈≈‘≈‘μ√ º ¡„Àâ‡¢â“°—π¥â«¬‡§√◊ËÕß§π

 “√≈–≈“¬ ·≈â«‰≈àøÕßÕ“°“»¥â«¬‡§√◊ËÕß ultrasonic water

bath π“π ı π“∑’, ‡μ√’¬¡ ‰≈¥å ˆ  ‰≈¥å ·μà≈– ‰≈¥å ÿà¡

μ—«Õ¬à“ß„π ı æ◊Èπ∑’Ë „π·μà≈–æ◊Èπ∑’Ë ÿà¡μ—«Õ¬à“ßÕ’° ı ®ÿ¥

 ”À√—∫ª√–‡¡‘πª√– ‘∑∏‘¿“æ¥â«¬°≈âÕß®ÿ≈∑√√»πå∑’Ë‡™◊ËÕ¡¥â«¬

°≈âÕß Dino-Eye® Microscope Eye-Piece Camera  ”À√—∫

π—∫ ªÕ√å∑’Ë‰¡à°–‡∑“– §”π«≥À“§à“‡©≈’Ë¬√âÕ¬≈–¢Õß ªÕ√å‡ÀÁ¥

μ“√“ß∑’Ë Ò  ¿“«–¢Õß∫Õ≈≈å ¡‘≈≈å∑’Ë„™â„π°“√∑¥≈Õß

®”π«πμ—«∫¥

 ¿“«– πÈ”Àπ—°μ—«∫¥ „À≠à °≈“ß ‡≈Á°

(°√—¡) ∅ Ò.˘ ´¡. ∅ Ò.ıı ´¡. ∅ .˘ ´¡.

Ò Ú Òˆ - -

Ú Ú - Ú˜ -

Û Ú - - ÒÛ˘

Ù Ù ÛÒ - -

ı ˆ Ù˜ - -

ˆ Ù - - Ú˜¯

˜ ˆ Òˆ - Ú˜¯

¯ Ò, ÚÛ Ùo Ú˜¯
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À≈‘π®◊Õ∑’Ë°–‡∑“–¿“¬„μâ°≈âÕß®ÿ≈∑√√»πåμàÕ Ò Àπà«¬æ◊Èπ∑’ËÒÒ

¢. °“√»÷°…“®ÿ≈∑√√»πå≈—°…≥–

°“√»÷°…“≈—°…≥–¢Õß ªÕ√å‡ÀÁ¥À≈‘π®◊Õ‚¥¬„™â

°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ·∫∫ àÕß°√“¥ (Scanning Elec-

tron Microscope, SEM)*

§. °“√μ√«® Õ∫ thin layer chromatographic

fingerprint ¢Õß “√ °—¥·Õ≈°ÕŒÕ≈å˜

™—Ëß ªÕ√å‡ÀÁ¥À≈‘π®◊Õ Ú ¡‘≈≈‘°√—¡  °—¥¥â«¬‡Õ∑“πÕ≈

˘ı % Ò ¡‘≈≈‘≈‘μ√, π”‰ª‡¢¬à“‡ªìπ‡«≈“ Òı π“∑’, ¥Ÿ¥ à«π„ 

‰ª∑” TLC fingerprints ´÷Ëß¡’«—Ø¿“§§ß∑’Ë‡ªìπ silica gel 60

GF254 ·≈–«—Ø¿“§‡§≈◊ËÕπ∑’Ë§◊Õ hexane : ethyl acetate (˜

: Û) μ√«® Õ∫¥â«¬· ßÕ—≈μ√“‰«‚Õ‡≈μ§«“¡¬“«§≈◊Ëπ ÚıÙ

·≈– Ûˆı π“‚π‡¡μ√ (UV 254 nm, UV 365 nm) ·≈–

πÈ”¬“©’¥æàπ anisaldehyde/sulfuric acid

ß. °“√À“ª√‘¡“≥ “√ °—¥¥â«¬πÈ”·≈–ª√‘¡“≥ “√

 °—¥¥â«¬·Õ≈°ÕŒÕ≈åÒ

™—Ëß ªÕ√å‡ÀÁ¥À≈‘π®◊Õ Ù °√—¡  ‡μ‘¡μ—«∑”≈–≈“¬ (πÈ”

°≈—Ëπ  ”À√—∫°“√À“ª√‘¡“≥ “√ °—¥¥â«¬πÈ” ·≈–‡Õ∑“πÕ≈ ̆ ı%

 ”À√—∫°“√À“ª√‘¡“≥ “√ °—¥¥â«¬·Õ≈°ÕŒÕ≈å) Ò ¡‘≈≈‘≈‘μ√

 °—¥¥â«¬«‘∏’√’ø≈—° ǻ π“π Ò ™—Ë«‚¡ß μ—Èß∑‘Èß‰«â„Àâ‡¬Áπ, °√Õß,

μ«ß “√ °—¥ª√‘¡“μ√ Úı ¡‘≈≈‘≈‘μ√ ≈ß„π™“¡√–‡À¬ √–‡À¬

„Àâ·Àâß∫πÀ¡âÕÕ—ß‰ÕπÈ”, Õ∫„πμŸâÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ Òı˚´, ∑‘Èß‰«â

„Àâ‡¬Áπ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕßπ“π Û π“∑’ „π‚∂¥Ÿ¥§«“¡™◊Èπ, ™—ËßπÈ”

Àπ—°™“¡√–‡À¬Õ¬à“ß√«¥‡√Á« §”π«≥À“§à“√âÕ¬≈–¢Õß “√

 °—¥∑’Ë≈–≈“¬„πμ—«∑”≈–≈“¬

®. °“√«‘‡§√“–Àåª√‘¡“≥ “√„π°≈ÿà¡‰∑√‡∑Õ√åæ’-

πÕ¬¥å˜,ÒÚ

™—Ëß ªÕ√å‡ÀÁ¥À≈‘π®◊Õ .Úı °√—¡  °—¥¥â«¬‰¥§≈Õ-

‚√¡’‡∑π ı ¡‘≈≈‘≈‘μ√, °√Õß, ¥Ÿ¥ “√ °—¥ .Ò ¡‘≈≈‘≈‘μ√ π”

‰ª√–‡À¬„Àâ·Àâß∫πÀ¡âÕÕ—ß‰ÕπÈ”, ‡μ‘¡πÈ”¬“ vanillin 5 %/ gla-

cial acetic acid ı ¡‘≈≈‘≈‘μ√, ‡μ‘¡ perchloric acid Ò

¡‘≈≈‘≈‘μ√ π”‰ªÕ∫∑’Ë ˆ˚´ ‡ªìπ‡«≈“π“π Òı π“∑’, ·≈â«·™à„π

Õà“ßπÈ”·¢Áß ‡μ‘¡ glacial acetic acid ı ¡‘≈≈‘≈‘μ√ μ—Èß∑‘Èß‰«â Òı

π“∑’, π”‰ª«—¥°“√¥Ÿ¥°≈◊π· ß¥â«¬‡§√◊ËÕß UV-Vis ∑’Ë

§«“¡¬“«§≈◊Ëπ ıÙ¯ π“‚π‡¡μ√ π”§à“¥Ÿ¥°≈◊π· ß‰ª§”π«≥

À“ª√‘¡“≥ “√„π°≈ÿà¡‰∑√‡∑Õ√åæ’πÕ¬¥å ‚¥¬‡ª√’¬∫‡∑’¬∫°—∫

 “√¡“μ√∞“π ursolic acid

©. °“√«‘‡§√“–Àåª√‘¡“≥ “√„π°≈ÿà¡æÕ≈‘·´Á°§“‰√¥åÒÒ

™—Ëß ªÕ√å Ú °√—¡  °—¥¥â«¬πÈ” ˘ ¡‘≈≈‘≈‘μ√ ‚¥¬„™â

™ÿ¥ °—¥ soxhlet π“π ˆ ™—Ë«‚¡ß, °√Õß, μ«ß¡“ ˘ ¡‘≈≈‘≈‘μ√

„ à„π¢«¥ª√—∫ª√‘¡“μ√¢π“¥ Ò ¡‘≈≈‘≈‘μ√ ª√—∫¥â«¬πÈ”®π

§√∫ª√‘¡“μ√, μ«ß¡“ Ò ¡‘≈≈‘≈‘μ√, π”‰ª√–‡À¬·Àâß ·≈â«π”

¡“≈–≈“¬„ππÈ”ª√‘¡“μ√ ı ¡‘≈≈‘≈‘μ√„π¢«¥ª√—∫ª√‘¡“μ√,

μ«ß¡“ Ú ¡‘≈≈‘≈‘μ√, ‡μ‘¡ “√≈–≈“¬ anthrone sulfate (an-

throne .Ò °√—¡ ≈–≈“¬„π°√¥ —́≈øŸ√‘° ̄ o% Ò ¡‘≈≈‘≈‘μ√),

„Àâ§«“¡√âÕππ“π Òı π“∑’, ·™à„πÕà“ßπÈ”·¢Áß Òı π“∑’ π”‰ª

«—¥°“√¥Ÿ¥°≈◊π· ß¥â«¬‡§√◊ËÕß UV-Vis ∑’Ë§«“¡¬“«§≈◊Ëπ ˆÚı

π“‚π‡¡μ√ π”§à“¥Ÿ¥°≈◊π· ß‰ª§”π«≥À“ª√‘¡“≥ “√„π°≈ÿà¡

æÕ≈‘· Á́°§“‰√¥å ‚¥¬‡ª√’¬∫‡∑’¬∫°—∫ “√¡“μ√∞“π anhydrous

dextrose

º≈°“√»÷°…“

Ò. √âÕ¬≈–°“√·μ°¢Õß ªÕ√åμàÕ Ò Àπà«¬æ◊Èπ∑’Ë·≈–

®ÿ≈∑√√»πå≈—°…≥–¢Õß ªÕ√å

°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ°“√°–‡∑“–¢Õß ªÕ√å‡ÀÁ¥À≈‘π

®◊Õ‚¥¬„™â‡∑§π‘§°“√∫¥¥â«¬‡§√◊ËÕßμ’ ªÕ√å·≈–∫Õ≈≈å¡‘≈≈å

‚¥¬À“√âÕ¬≈–°“√·μ°¢Õß ªÕ√åμàÕ Ò Àπà«¬æ◊Èπ∑’Ë æ∫«à“∑’Ë

‡«≈“¡“°°«à“ Ú π“∑’¢÷Èπ‰ª ‡§√◊ËÕßμ’ ªÕ√å  “¡“√∂∑”„Àâ

 ªÕ√å°–‡∑“–‰¥â¡“°°«à“√âÕ¬≈– ˘ı (μ“√“ß∑’Ë Ú)  à«π∫Õ≈≈å

¡‘≈≈å „™â‡«≈“ Ò¯ ™—Ë«‚¡ß „π ¿“«–∑’Ë ¯ (√Ÿª∑’Ë Ò)

μ“√“ß∑’Ë Ú √âÕ¬≈–°“√·μ°¢Õß ªÕ√å∑’Ë∫¥¥â«¬‡§√◊ËÕßμ’ ªÕ√å

‡«≈“ (π“∑’) √âÕ¬≈–°“√·μ° SD %CV

Òı ˘Ú.Úˆ Û.ÒÛ Û.Û˘

Úo ˘ı.Ò˘ Ú.Ò˜ Ú.Ú¯

Úı ˘˜.Ùˆ Ò.˘˘ Ú.oı

Û ˘˜.˜Û Ò.ˆ Ò.ˆÙ

Ûı ˘˜.¯Ù Ò.Úˆ Ò.Ú¯

Ù ˘˜.˘Ù Ò.ÙÙ Ò.Ù˜
* àßμ√«®∑’Ë ∂“∫—π∫√‘°“√°“√μ√«®§ÿ≥¿“æ·≈–¡“μ√∞“πº≈‘μ¿—≥±å
¡À“«‘∑¬“≈—¬·¡à‚®â
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Ú. °“√μ√«® Õ∫ “√ °—¥·Õ≈°ÕŒÕ≈å¢Õß ªÕ√å∑’Ë°–‡∑“–

¥â«¬ thin layer chromatographic fingerprint

 “√ °—¥·Õ≈°ÕŒÕ≈å¢Õß ªÕ√å∑’Ë°–‡∑“–‡ª≈◊Õ°¥â«¬

‡∑§π‘§°“√∫¥¥â«¬‡§√◊ËÕßμ’ ªÕ√å·≈–∫Õ≈≈å ¡‘≈≈å∑’Ë·μ°¡“°°«à“

√âÕ¬≈– ˘ı ¡’√Ÿª·∫∫Õß§åª√–°Õ∫∑“ß‡§¡’∫π·ºàπ TLC ∑’Ë

μ√«® Õ∫¿“¬„μâ· ßÕ—≈μ√“‰«‚Õ‡≈μ §«“¡¬“«§≈◊Ëπ Ûˆı

π“‚π‡¡μ√·≈–©’¥æàπ¥â«¬πÈ”¬“ anisaldehyde/sulfuric acid

æ∫„πª√‘¡“≥·≈–™π‘¥‰¡à·μ°μà“ß°—π

Û. ª√‘¡“≥ “√ °—¥¥â«¬πÈ”·≈–ª√‘¡“≥ “√ °—¥¥â«¬

·Õ≈°ÕŒÕ≈å

ª√‘¡“≥ “√ °—¥πÈ”¢Õß ªÕ√å∑’Ë°–‡∑“–‡ª≈◊Õ°¥â«¬‡§√◊ËÕß

μ’ ªÕ√å·≈–∫Õ≈≈å¡‘≈≈å ¡’ª√‘¡“≥¡“°°«à“ “√ °—¥πÈ”¢Õß

 ªÕ√å∑’Ë‰¡à‰¥â°–‡∑“–‡ª≈◊Õ°‡≈Á°πâÕ¬ ́ ÷Ëß¡’ª√‘¡“≥ “√ °—¥√âÕ¬≈–

˘.Ùo-Òo.˜ı ·μàæ∫ª√‘¡“≥ “√ °—¥·Õ≈°ÕŒÕ≈å¢Õß ªÕ√å∑’Ë

°–‡∑“–‡ª≈◊Õ°¥â«¬‡§√◊ËÕßμ’ ªÕ√å·≈–∫Õ≈≈å¡‘≈≈å¡’ª√‘¡“≥¡“°

°«à“ ªÕ√å∑’Ë‰¡à‰¥â°–‡∑“–‡ª≈◊Õ°ª√–¡“≥ ı ‡∑à“ (μ“√“ß∑’Ë Û)

Ù. ª√‘¡“≥ “√ ”§—≠

ª√‘¡“≥ “√°≈ÿà¡æÕ≈‘·´Á°§“‰√¥å·≈–‰∑√‡∑Õ√åæ’πÕ¬¥å

¢Õß ªÕ√å∑’Ë‰¡à°–‡∑“–‡ª≈◊Õ°·≈– ªÕ√å∑’Ë°–‡∑“–‡ª≈◊Õ°¥â«¬

‡§√◊ËÕßμ’ ªÕ√å·≈–∫Õ≈≈å¡‘≈≈å ¡’ª√‘¡“≥ “√°≈ÿà¡æÕ≈‘·´Á°-

√Ÿª∑’Ë Ò ·ºπ¿Ÿ¡‘· ¥ß√âÕ¬≈–°“√·μ°¢Õß ªÕ√å∑’Ë∫¥¥â«¬∫Õ≈≈å

¡‘≈≈å

√Ÿª∑’Ë Û ¿“æ∂à“¬ ªÕ√å∑’Ë∫¥¥â«¬‡§√◊ËÕßμ’ ªÕ√å∑’Ë‡«≈“ Úı π“∑’®“°

°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ (°”≈—ß¢¬“¬ Ûıoo ‡∑à“)

√Ÿª∑’Ë Ú ¿“æ∂à“¬ ªÕ√å∑’Ë‰¡à°–‡∑“–‡ª≈◊Õ°®“°°≈âÕß®ÿ≈∑√√»πå

Õ‘‡≈Á°μ√Õπ (°”≈—ß¢¬“¬ Ûı‡∑à“)

Adsorbent : Silica gel 60 GF254
Solvent system : hexane : ethyl acetate (7:3)
Detector : A = UV 365 nm,

B = anisaldehyde/sulfuric acid
Ò =  ªÕ√å∑’Ë‰¡à°–‡∑“–‡ª≈◊Õ°
Ú =  ªÕ√å∑’Ë°–‡∑“–‡ª≈◊Õ°¥â«¬‡§√◊ËÕßμ’ ªÕ√å

Û =  ªÕ√å∑’Ë°–‡∑“–‡ª≈◊Õ°¥â«¬∫Õ≈≈å¡‘≈≈å

√Ÿª∑’Ë Ù TLC ‚§√¡“‚∑·°√¡¢Õß “√ °—¥·Õ≈°ÕŒÕ≈å‡ÀÁ¥À≈‘π®◊Õ

 ¿“«–∑’Ë Ò

 ¿“«–∑’Ë Ú

 ¿“«–∑’Ë Û

 ¿“«–∑’Ë Ù

 ¿“«–∑’Ë ı

 ¿“«–∑’Ë ˆ

 ¿“«–∑’Ë ˜

 ¿“«–∑’Ë ¯

% °“√·μ°

ˆ ÒÚ Ò¯ ÚÙ Û Ûˆ
‡«≈“ (™—Ë«‚¡ß)

ÒÚ

Ò

¯

ˆ

Ù

Ú



A B
Ò Ú Û Ò Ú Û
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§“‰√¥å‡∑à“°—∫ .ÒÒ, .ÚÙ ·≈– .Úı ¡‘≈≈‘°√—¡/°√—¡

μ“¡≈”¥—∫ ·≈–ª√‘¡“≥ “√„π°≈ÿà¡‰∑√‡∑Õ√åæ’πÕ¬¥å ‡∑à“°—∫

.˘ÚÙ, ÚÙ.ÚÛ ·≈– ÚÛ.ˆÚ ‰¡‚§√°√—¡/°√—¡ μ“¡≈”¥—∫

«‘®“√≥å

®“°º≈°“√∑¥≈Õß æ∫«à“°“√°–‡∑“–‡ª≈◊Õ° ªÕ√å‡ÀÁ¥

À≈‘π®◊Õ‚¥¬„™â‡§√◊ËÕßμ’ ªÕ√å·≈–∫Õ≈≈å¡‘≈≈åπ—Èπ ¡’§«“¡

 “¡“√∂„π°“√°–‡∑“–‡ª≈◊Õ° ªÕ√å‰¥â‰¡à·μ°μà“ß°—π ´÷Ëß

¬◊π¬—πº≈®“°°“√ª√–‡¡‘π°“√·μ°¢Õß ªÕ√å §ÿ≥ ¡∫—μ‘∑“ß‡§¡’

·≈–ª√‘¡“≥ “√ ”§—≠ ‡π◊ËÕß®“°°“√°–‡∑“– ªÕ√å‡ÀÁ¥À≈‘π®◊Õ

∑’Ë¡’‡ª≈◊Õ°·¢Áßπ—Èπ ®–„™â°≈‰°°“√≈¥¢π“¥·∫∫°“√°√–·∑°

(impact) ·≈–°“√‡ ’¬¥ ’ (attrition) ´÷Ëß¡’Õ¬Ÿà„π‡§√◊ËÕß¡◊Õ∑—Èß

 Õß™π‘¥ ·μà„π∫Õ≈≈å¡‘≈≈å®–„™â√–¬–‡«≈“π“π°«à“„π°“√∑”„Àâ

‰¥â√âÕ¬≈–°“√·μ°∑’Ë‡∑à“°—π ‡æ√“–¡’°“√„Àâæ≈—ßß“π‡¢â“ Ÿà√–∫∫

∑’ËπâÕ¬°«à“ ®“°°“√ª√–‡¡‘π§«“¡ “¡“√∂„π°“√°–‡∑“–

‡ª≈◊Õ° ªÕ√å¥â«¬‡§√◊ËÕß¡◊Õ∑—Èß Õß™π‘¥æ∫«à“ ‡§√◊ËÕß¡◊Õ∑—Èß Õß

∑”„Àâ ªÕ√å¡’‡ªÕ√å‡´Áπμå°“√·μ°‰¥â¡“°°«à“√âÕ¬≈– ˘ı ´÷Ëß

¬◊π¬—πº≈‰¥â®“°°“√ àÕß°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ·≈–√Ÿª

·∫∫Õß§åª√–°Õ∫∑“ß‡§¡’∫π·ºàπ TLC ·≈–ª√‘¡“≥ “√

 ”§—≠∑’Ëæ∫„π ªÕ√å∑’Ë°–‡∑“–¥â«¬‡§√◊ËÕß¡◊Õ∑—Èß Õß™π‘¥¡’¡“

°°«à“ ªÕ√å∑’Ë‰¡à‰¥â°–‡∑“–‡ª≈◊Õ° (μ“√“ß∑’Ë Ù) ¥—ßπ—Èπ ‡§√◊ËÕß

¡◊Õ∑—Èß Õß™π‘¥π’È “¡“√∂„™â‰¥â¥’ ·¡â«à“‡§√◊ËÕßμ’ ªÕ√å®–¡’¢âÕ¥’

∑’Ë‡Àπ◊Õ°«à“ „π‡√◊ËÕß¢Õß‡«≈“∑’Ë„™â ·μà‡§√◊ËÕßμ’ ªÕ√å‡ªìπ‡§√◊ËÕß

¡◊Õ‡©æ“–∑’Ë„™â ”À√—∫°“√°–‡∑“–‡ª≈◊Õ° ªÕ√å‡ÀÁ¥À≈‘π®◊Õ ´÷Ëß

º≈‘μ·≈–®”Àπà“¬„πª√–‡∑»®’π‡∑à“π—Èπ ¥—ßπ—Èπ∫Õ≈≈å¡‘≈≈å ®÷ß

‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß∑’Ë “¡“√∂„™â°–‡∑“–‡ª≈◊Õ° ªÕ√å‡ÀÁ¥

À≈‘π®◊Õ‰¥â ·μà®–μâÕß¡’°“√æ—≤π“‡∑§π‘§„π°“√∫¥‡æ◊ËÕ„Àâ‰¥â

º≈ ¡∫Ÿ√≥å¬‘Ëß¢÷ÈπμàÕ‰ª Õπ÷Ëß‰¡à‡æ’¬ß·μà∫Õ≈≈å¡‘≈≈å‡∑à“π—Èπ∑’Ë¡’

§«“¡ “¡“√∂„π°“√°–‡∑“–‡ª≈◊Õ° ªÕ√å‰¥â ·μà‡§√◊ËÕß¡◊ÕÕ◊Ëπ∑’Ë

¡’°≈‰°„π°“√∫¥‡™àπ‡¥’¬«°—∫∫Õ≈≈å¡‘≈≈å §◊Õ°“√„™â·√ß

°√–·∑°·≈–‡ ’¬¥ ’ÒÛ ®π∑”„Àâ‡ª≈◊Õ° ªÕ√å‡°‘¥°“√°–‡∑“– °Á

 “¡“√∂„™â°–‡∑“–‡ª≈◊Õ° ªÕ√å‡ÀÁ¥À≈‘π®◊Õ‰¥â‡™àπ‡¥’¬«°—π

°‘μμ‘°√√¡ª√–°“»

 ∂“∫—π°“√·æ∑¬å‰∑¬-®’π‡Õ‡™’¬μ–«—πÕÕ°‡©’¬ß„μâ·≈–

°√¡æ—≤π“°“√·æ∑¬å·ºπ‰∑¬·≈–°“√·æ∑¬å∑“ß‡≈◊Õ°

°√–∑√«ß “∏“√≥ ÿ¢∑’Ë‰¥â π—∫ πÿπ‡ß‘π∑ÿπ«‘®—¬.‚§√ß°“√æ‘‡»…

 «π‡°…μ√‡¡◊Õßß“¬„πæ√–Õß§å ¡‡¥Á®æ√–π“ß‡®â“œ æ√–∫√¡

√“™‘π’π“∂ Õ”‡¿Õ‡™’¬ß¥“« ®—ßÀ«—¥‡™’¬ß„À¡à ‰¥âÕπÿ‡§√“–Àå

μ—«Õ¬à“ß ªÕ√å·≈–„™â‡§√◊ËÕßμ’ ªÕ√å

‡Õ° “√Õâ“ßÕ‘ß

Ò.  “∏‘μ ‰∑¬∑—μ°ÿ≈. ‡ÀÁ¥À≈‘π®◊Õ. æ‘¡æå§√—Èß∑’Ë Ù. ‰¡à√–∫ÿ ∂“π∑’Ëæ‘¡æå;
ÚıÛ˘.

Ú.  ¡»—°¥‘Ï «√§“¡‘π. King of Herbs. æ‘¡æå§√—Èß∑’Ë Ò. °√ÿß‡∑æœ: ∫√‘…—∑
 “¡‡®√‘≠æ“≥‘™¬å (°√ÿß‡∑æ) ®”°—¥; ÚııÒ.

Û. Peterson RRM. Ganoderma-A therapeutic fungal biofactory.
Phytochemistry 2006;67:1985-2001.

Ù. Di X, Chan KKC, Leung HW, Huie CW. Fingerprint profiting of acid
hydrolysates of polysaccharides extracted from the fruiting bodies
and spores of Lingzhi by high-performance thin-layer chromatography.
J Chromatogr 2003;1018:85-95.

ı. Fu Y, Lui W, Zu Y, Shi X, Lui Z, Schwarz G. Breaking the spores of
the fungus Ganoderma lucidum by supercritical CO2. Food Chem
2009;112:71-6.

ˆ. Lui X, Yuan J, Chung C, Chen X. Antitumor activity of the sporoderm-
broken germinating spores of Ganoderma lucidum. Cancer Lett
2002;182:155-61.

˜. πæ¡“»  ÿπ∑√‡®√‘≠ππ∑å.  ªÕ√å‡ÀÁ¥À≈‘π®◊Õ: ∑”‰¡μâÕß°–‡∑“–ºπ—ß
Àÿâ¡°àÕππ”‰ª„™â∑“ß¬“. «“√ “√°“√·æ∑¬å·ºπ‰∑¬·≈–°“√·æ∑¬å
∑“ß‡≈◊Õ° ÚııÒ;Û:ÛÒÛ-ÚÒ.

μ“√“ß∑’Ë Ù ª√‘¡“≥ “√ ”§—≠„π ªÕ√å‡ÀÁ¥À≈‘π®◊Õ

ª√‘¡“≥ ª√‘¡“≥

μ—«Õ¬à“ß Polysaccharides Triterpenoid

(mg/g) (μg/g)

 ªÕ√å∑’Ë‰¡à‰¥â°–‡∑“– .ÒÒ .˘ÚÙ

 ªÕ√å∑’Ë∫¥‚¥¬‡§√◊ËÕßμ’ ªÕ√å .ÚÙ ÚÙ.ÚÛ

 ªÕ√å∑’Ë∫¥‚¥¬∫Õ≈≈å¡‘≈≈å .Úı ÚÛ.ˆÚ

μ“√“ß∑’Ë Û ª√‘¡“≥ “√ °—¥¥â«¬πÈ”·≈–·Õ≈°ÕŒÕ≈å¢Õß ªÕ√å‡ÀÁ¥

À≈‘π®◊Õ

% °√—¡ª√‘¡“≥ “√ °—¥
μ—«Õ¬à“ß

πÈ” ·Õ≈°ÕŒÕ≈å

 ªÕ√å∑’Ë‰¡à‰¥â°–‡∑“– ˘.Ù Ù.˘Ù

 ªÕ√å∑’Ë∫¥‚¥¬‡§√◊ËÕßμ’ ªÕ√å Ò.˜ı Ú.ÛÛ

 ªÕ√å∑’Ë∫¥‚¥¬∫Õ≈≈å¡‘≈≈å ˘.ıˆ Úı.˜ı
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¯. Jingjing M, Zhenghi F, Paiyan M, Yanli S, Qingjie Z. Breaking and
Characteristics of Ganoderma lucidum Spores by Speed Centrifugal
Pulverizer. J Wuhan Univ Technol 2007; 617-21.

˘. ∂πÕ¡»√’ «ß»å√—μπ“ ∂‘μ. ‡Õ°≈—°…≥å ¡ÿπ‰æ√. ¿“§«‘™“‡¿ —™«‘π‘®©—¬
§≥–‡¿ —™»“ μ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈; ÚıÛ¯.

Ò.  ÿπ’¬å ®—π∑√å °“«, ‡Õ°≈—°…≥å Õ‘π∑√—°…“, ª√“‚¡∑¬å ∑‘æ¬å¥«ßμ“, æ“≥’
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Abstract

Sporoderm-breaking Process for Spores of Ganoderma lucidum (Leyss. ex Fr.) Karst. by Broken-
sporoderm Machine and Ball Mill
Aekkhaluck Intharuksa*, Pramote Tipdaungta*, Panee Sirisa-ard*, Suwanna Vejabhikul*, Sunee Chansakaow*
*Department of Pharmaceutical Science, Faculty of Pharmacy, Chiang Mai University

Lingzhi (Ganoderma lucidum (Leyss. ex Fr.)) has been used to promote health and treat several diseases
for more than 2,000 years in China. Polysaccharides and triterpenoids are chemical groups found in fruiting
bodies and spores that give pharmacological effects.  While similar chemical constituents were found in both
parts, some studies reported that spores revealed a stronger effect than fruiting bodies. Because of the hard-
ness of sporoderm, the bioactive compounds of the spores are difficult to release.  The purpose of this study
was to investigate the appropriate process for breaking the sporoderm of  Lingzhi spores.  Two kinds of ma-
chines: broken-sporoderm machine and ball mill, which have similar mechanisms (impact and attrition),
were assessed to yield broken-sporoderm spores.  In comparison with the principal of these machines, the
differences are transmission of energy and grinding media shape.  As a result, broken-sporoderm machines
and ball mills could be used for breaking sporoderm of  Lingzhi spores at a level of more than 95 per cent.
Bioactive compounds were extracted from broken spores with a 3-4 times higher yield than that of nonbroken-
sporoderm.
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