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π‘æπ∏åμâπ©∫—∫

∫∑§—¥¬àÕ
‡ÀÁ¥À≈‘π®◊Õ‡ªìπ ¡ÿπ‰æ√∑’Ë¡’§ÿ≥§à“∑“ß¬“¡“° ¡’ƒ∑∏‘Ï°√–μÿâπ¿Ÿ¡‘§ÿâ¡°—π„πºŸâªÉ«¬¡–‡√Áß, μâ“πª«¥, ªÑÕß°—π‡ âπª√– “∑

‡ ◊ËÕ¡, ≈¥πÈ”μ“≈„π‡≈◊Õ¥, ≈¥‰¢¡—π„π‡≈◊Õ¥, μâ“πÕÕ° ‘́‡¥™—π ·≈–μâ“π°“√Õ—°‡ ∫ ‡ªìπμâπ.   “√ ”§—≠§◊Õ  “√°≈ÿà¡
æÕ≈‘·´Á°§“‰√¥å·≈– “√°≈ÿà¡‰∑√‡∑Õ√åªïπ ÷́Ëßæ∫‰¥â¡“°„π à«π ªÕ√å ·≈– ªÕ√å∑’Ë°–‡∑“–ºπ—ßÀÿâ¡¡’ “√ ”§—≠·≈–ƒ∑∏‘Ï
∑“ß¬“¥’°«à“ ªÕ√å∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡. ∑—Èßπ’È‡æ√“–«à“ºπ—ßÀÿâ¡ ªÕ√å¡’ºπ—ßÀπ“ Ú ™—Èπ.  ºπ—ß™—ÈππÕ°‡√’¬∫ ·≈–ºπ—ß™—Èπ„π
¡’º‘«¬◊Ëπ§≈â“¬Àπ“¡‰ª™πºπ—ß™—ÈππÕ°. º≈°“√»÷°…“π’È· ¥ß„Àâ‡ÀÁπ«à“μ—«∑”≈–≈“¬·Õ≈°ÕŒÕ≈å À√◊Õ ‰¥§≈Õ‚√¡’‡∑π‰¡à
 “¡“√∂ °—¥ “√ ”§—≠°≈ÿà¡‰∑√‡∑Õ√åªïπÕÕ°®“° ªÕ√å‡ÀÁ¥À≈‘π®◊Õ∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡, °“√μâ¡ ªÕ√å∑’Ë‰¡à°–‡∑“–ºπ—ß
Àÿâ¡¥â«¬πÈ”®– °—¥ “√°≈ÿà¡æÕ≈‘·´Á°§“‰√¥å‰¥â∫â“ß ·μà‰¥âª√‘¡“≥πâÕ¬°«à“ ªÕ√å∑’Ë°–‡∑“–ºπ—ßÀÿâ¡. πÕ°®“°π’È„π ¿“«–
°√¥À√◊Õ¥à“ß∑’Ë‡≈’¬π·∫∫ ¿“«–¢Õß°√–‡æ“–·≈–≈”‰ â μ“¡≈”¥—∫ °Á‰¡à “¡“√∂∑”≈“¬ºπ—ßÀÿâ¡¢Õß ªÕ√å‰¥â ´÷Ëßæ‘ Ÿ®πå‰¥â
®“°°“√»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ TLC ‚§√¡“‚∑·°√¡ ·≈–°“√«‘‡§√“–Àåª√‘¡“≥ “√ ”§—≠. ©–π—Èπ°“√°‘π
 ªÕ√å‡ÀÁ¥À≈‘π®◊Õ®÷ßμâÕß∑”°“√°–‡∑“–‡Õ“ºπ—ßÀÿâ¡ÕÕ°°àÕπ ‡æ◊ËÕ„Àâ “√ ”§—≠∂Ÿ° °—¥ÕÕ°®“° ªÕ√å·≈–¥Ÿ¥´÷¡‡¢â“√à“ß°“¬‰¥â
®÷ß®–¡’§ÿ≥§à“∑“ß¬“.

§” ”§—≠ : ‡ÀÁ¥À≈‘π®◊Õ,  ªÕ√å‡ÀÁ¥À≈‘π®◊Õ,  ¿“«–‡≈’¬π·∫∫°√–‡æ“–Õ“À“√,  ¿“«–‡≈’¬π·∫∫≈”‰ â, æÕ≈‘·´Á°§“‰√¥å,
 “√°≈ÿà¡‰∑√‡∑Õ√åªïπ

 ªÕ√å‡ÀÁ¥À≈‘π®◊Õ: ∑”‰¡μâÕß°–‡∑“–ºπ—ßÀÿâ¡
°àÕππ”‰ª„™â∑“ß¬“
πæ¡“»   ÿπ∑√‡®√‘≠ππ∑å*

¯.ı-ÒÒ.ı × ı-˜ ‰¡§√Õπ,ª≈“¬¢â“ßÀπ÷Ëßμ—¥‡ªìπ‡À≈’Ë¬¡, ¡’

ºπ—ßÀπ“ Ú ™—Èπ ™—ÈππÕ°‡√’¬∫ ·≈–™—Èπ„π¬◊Ëπ§≈â“¬Àπ“¡‰ª™π

ºπ—ß™—ÈππÕ°. ¡’√“¬ß“π°“√»÷°…“∑“ß‡«™°√√¡«à“‡ÀÁ¥À≈‘π

®◊Õ¡’ƒ∑∏‘Ï°√–μÿâπ√–∫∫¿Ÿ¡‘§ÿâ¡°—π„πºŸâªÉ«¬¡–‡√ÁßªÕ¥Ú, ºŸâªÉ«¬

¡–‡√Áß≈”‰ â„À≠àÛ ·≈–ºŸâªÉ«¬¡–‡√Áß¢—Èπ≈ÿ°≈“¡Ù, ¡’ƒ∑∏‘Ï√–ß—∫

ª«¥ ·≈–¡’§«“¡ª≈Õ¥¿—¬„π°“√„™â„πºŸâªÉ«¬‚√§¢âÕÕ—°‡ ∫

√Ÿ¡“∑Õ¬¥åı, √—°…“ºŸâªÉ«¬‚√§ª√– “∑‡ª≈’È¬ˆ, ‚√§∑“ß‡¥‘πªí  “«–

 à«π≈à“ß˜,¯, Õ“°“√ª«¥À≈—ß®“°‚√§ßŸ «—¥˘. πÕ°®“°π’È¬—ß

æ∫«à“‡ÀÁ¥À≈‘π®◊Õ¡’ƒ∑∏‘Ï∑“ß‡¿ —™«‘∑¬“¡“°¡“¬ ‡™àπ °√–μÿâπ

√–∫∫¿Ÿ¡‘§ÿâ¡°—πÒ-ÒÛ, μâ“π°“√‡®√‘≠¢Õß‡π◊ÈÕßÕ°·≈–

¡–‡√ÁßÒ,ÒÙ-Òˆ, ªÑÕß°—π‡ âπª√– “∑‡ ◊ËÕ¡Ò˜-Ú, ≈¥πÈ”μ“≈„π

¿Ÿ¡‘À≈—ß·≈–‡Àμÿº≈
‡ÀÁ¥À≈‘π®◊Õ (Lingzhi À√◊Õ Reishi) ¡’™◊ËÕ«‘∑¬“»“ μ√å

«à“ Ganoderma lucidum (Leys. Ex Fr.) Karst. «ß»å

Ganodermataceae. À≈‘π®◊Õ‡ªìπ‡ÀÁ¥∑’Ë™“«®’π„™âª√–‚¬™πå

°—π¡“π“π°«à“ Ù, ªï·≈â« ‚¥¬„™â„πμ”√—∫¬“∑’Ë‡ªìπ¬“

∫”√ÿß ÿ¢¿“æ, ¬“Õ“¬ÿ«—≤π– ·≈–¬“√—°…“‚√§μ—∫Õ—°‡ ∫ ‚√§

§«“¡¥—π‚≈À‘μ Ÿß ‚√§À≈Õ¥≈¡Õ—°‡ ∫ ‡ªìπμâπÒ.  à«π∑’Ë‡ªìπ¬“

§◊Õ  à«π¥Õ° ·≈– ªÕ√å.  à«π¥Õ°¡’√Ÿª√à“ß§≈â“¬æ—¥À√◊Õ‰μ,

º‘«‡ªìπ¡—π«“«§≈â“¬‡§≈◊Õ∫·≈§‡°Õ√å.  ªÕ√å√Ÿª‰¢à ’πÈ”μ“≈ ¢π“¥
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‡≈◊Õ¥ÚÒ-ÚÚ, ≈¥‰¢¡—π„π‡≈◊Õ¥ÚÛ-ÚÙ, μâ“πÕÕ°´‘‡¥™—πÚı-Ú˜,

μâ“π°“√Õ—°‡ ∫Ú¯,Ú˘ ‡ªìπμâπ.  “√μ—«ÕÕ°ƒ∑∏‘Ï ”§—≠§◊Õ

 “√°≈ÿà¡æÕ≈‘· Á́°§“‰√¥åÒ,ÒÒ,ÒÛ,  “√°≈ÿà¡‰∑√‡∑Õ√åªïπÛ-ÛÛ,

 “√°≈ÿà¡ ‡μÕ√Õ≈ÛÙ-Ûˆ,  “√°≈ÿà¡°√¥‰¢¡—πÛ˜ ·≈– “√°≈ÿà¡

‚ª√μ’πÛ¯-ÙÒ.  “√ ”§—≠‡À≈à“π’Èæ∫„π à«π ªÕ√å¡“°°«à“

 à«π¥Õ°ÙÚ ·≈– ªÕ√å∑’Ë°–‡∑“–ºπ—ßÀÿâ¡¡’ƒ∑∏‘Ï°√–μÿâπ√–∫∫

¿Ÿ¡‘§ÿâ¡°—π·≈–μâ“π¡–‡√Áß‰¥â¥’°«à“ ªÕ√å∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡

·≈– à«π¥Õ°ÙÛ-Ùı. °“√»÷°…“∑“ßæ‘…«‘∑¬“¢Õß‡ÀÁ¥À≈‘π®◊Õ

∑—Èßæ‘…‡©’¬∫æ≈—π·≈–æ‘…‡√◊ÈÕ√—ßæ∫«à“ ¡’§«“¡‡ªìπæ‘…μË”¡“°

·≈–¡’§«“¡ª≈Õ¥¿—¬„π°“√„™âμ‘¥μàÕ°—π‡ªìπ‡«≈“π“π. ®“°

¢âÕ¡Ÿ≈¢â“ßμâπ∑”„Àâ ªÕ√å‡ÀÁ¥À≈‘π®◊Õ‡ªìπ∑’ËμâÕß°“√¢ÕßºŸâ

∫√‘‚¿§∑—Ë«‚≈° ‡™àπ‡¥’¬«°—∫ª√–‡∑»‰∑¬ ´÷Ëß‰¥â√—∫§«“¡ π„®

Õ¬à“ß¡“°„π°“√„™â‡ªìπº≈‘μ¿—≥±å‡ √‘¡Õ“À“√·≈–‡§√◊ËÕß¥◊Ë¡

·μà à«π„À≠à·ª√√Ÿª®“° à«π¥Õ°. ‡∑à“∑’Ë»÷°…“∑∫∑«πæ∫«à“

„πª√–‡∑»‰∑¬¡’°“√»÷°…“ ªÕ√å‡ÀÁ¥À≈‘π®◊ÕπâÕ¬¡“° ·≈–

‰¡à¡’‡§√◊ËÕß°–‡∑“–ºπ—ßÀÿâ¡¢Õß ªÕ√å ®÷ß¡’§”∂“¡«à“°“√°‘π‡ÀÁ¥

À≈‘π®◊Õ∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡®–¡’§ÿ≥§à“∑“ß¬“À√◊Õ‰¡à ß“π«‘®—¬

π’È®÷ß¡’«—μ∂ÿª√– ß§å∑’Ë®–æ‘ Ÿ®πå«à“  ªÕ√å‡ÀÁ¥À≈‘π®◊Õ∑’Ë‰¡à

°–‡∑“–ºπ—ßÀÿâ¡ ªÕ√å·≈–∑’Ë°–‡∑“–ºπ—ßÀÿâ¡¡’ª√‘¡“≥ “√

 ”§—≠μà“ß°—πÀ√◊Õ‰¡à ‚¥¬∑”°“√»÷°…“„π ¿“«–∑’Ë‡≈’¬π·∫∫

°√¥„π°√–‡æ“–Õ“À“√·≈– ¿“«–¥à“ß„π≈”‰ â ·≈–μ√«® Õ∫

¿“¬„μâ°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ, μ√«® Õ∫ TLC ‚§√¡“-

‚∑·°√¡ ·≈–«‘∏’∑“ß‡§¡’„π°“√«‘‡§√“–Àåª√‘¡“≥ “√ ”§—≠

°≈ÿà¡æÕ≈‘·´Á°§“‰√¥å·≈–‰∑√‡∑Õ√åªïπ ‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈„™â„π°“√

«‘®—¬·≈–æ—≤π“ ªÕ√å‡ÀÁ¥À≈‘π®◊ÕμàÕ‰ª.

√–‡∫’¬∫«‘∏’»÷°…“
Ò. ‡§√◊ËÕß¡◊Õ:

°≈âÕß∂à“¬¿“æ (OLYMPUS: CAMAIA C-7070

WIDE ZOOM DIRECT IMAGE X1 UTV1X-2) ·≈–

°≈âÕß®ÿ≈∑√√»πå Û μ“ (OLYMPUS C-5060-ADUS 5F13314

SERIES U-CMAP3), ‡§√◊ËÕßªíòπ‡À«’Ë¬ß (KUBOTA� 6930),

Vortex mixer (Vortex-Genie 2�, Scientific Industries,

USA), Digital water bath (Eyela� SB-651), Lyophilizer

(Freeze Dry, Christ� LOC-1m Model Alpha 1-4), pH

meter (Russell� Model RL150), Rota vacuum evapora-

tor (Eyela� N-N series), Scanning Electron Microscope

(Jeol √ÿàπ JSM-5410LV Japan), Ultrasonic water bath

(Elma� Transsonic Digitals Model T760), ‡§√◊ËÕß¡◊Õ∑¥≈Õß

·≈–μ√«® Õ∫º≈∫π‰¡‚§√‡æ≈μ (Thermomax� microplate

reader).

Ú. μ—«Õ¬à“ß ªÕ√å‡ÀÁ¥À≈‘π®◊Õ

 ªÕ√å‡ÀÁ¥À≈‘π®◊Õæ—π∏ÿå G2 ∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡ ‰¥â

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

π“ß‡®â“œ æ√–∫√¡√“™‘π’π“∂ ®—ßÀ«—¥‡™’¬ß„À¡à,  ªÕ√å‡ÀÁ¥À≈‘π

®◊Õæ—π∏ÿå G9 ∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡·≈–∑’Ë°–‡∑“–ºπ—ßÀÿâ¡®“°

ª√–‡∑»®’π (Chang Baishan/Jilin) ·≈– ªÕ√å‡ÀÁ¥À≈‘π®◊Õæ—π∏ÿå

G5 ∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡·≈–∑’Ë°–‡∑“–ºπ—ßÀÿâ¡ ®“°ª√–‡∑»®’π

(Liaoning/Jilin).

Û. °“√»÷°…“≈—°…≥–®ÿ≈∑√√»πå

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

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

Microscope, SEM). ‡√‘Ë¡¥â«¬π” ªÕ√å‰ªÕ∫„Àâ·Àâß∑’Ë

Õÿ≥À¿Ÿ¡‘‰¡à‡°‘π ı˚´ ‡ªìπ‡«≈“ ˜ «—π ·≈â«π”‰ª«“ß∫π slab

‚¥¬¬÷¥μ‘¥¥â«¬‡∑ª°“« Ú Àπâ“. ®“°π—Èπ‡°≈’Ë¬μ—«Õ¬à“ß„Àâ

°√–®“¬∑—Ë« slab ·≈â«π”‰ª©“∫¥â«¬∑Õß§” π”‡¢â“‡§√◊ËÕß SEM

μ√«® Õ∫≈—°…≥–¢Õß ªÕ√å.

Ù. °“√À“ª√‘¡“≥ “√°≈ÿà¡æÕ≈‘·´Á°§“‰√¥å

°. °“√«‘‡§√“–ÀåÀ“ª√‘¡“≥∑—ÈßÀ¡¥Ùˆ

‡μ√’¬¡ “√ °—¥πÈ”: ™—Ëßμ—«Õ¬à“ß ªÕ√å Ò

¡‘≈≈‘°√—¡ ‡μ‘¡πÈ”°≈—Ëπ ı ¡‘≈≈‘≈‘μ√ π”‰ªμâ¡®π‡¥◊Õ¥‡ªìπ‡«≈“

Û π“∑’, π”πÈ”μâ¡∑’Ë‰¥â‰ªªíòπ‡À«’Ë¬ß¥â«¬‡§√◊ËÕßªíòπ‡À«’Ë¬ß

KUBOTA� 6930 ∑’Ë§«“¡‡√Á« ˘, √Õ∫/π“∑’ ∑’ËÕÿ≥À¿Ÿ¡‘

Ú˚´ ‡ªìπ‡«≈“ Û π“∑’. ·¬°‡©æ“– à«π„  ·≈â«∑”„Àâ·Àâß

‚¥¬«‘∏’√–‡À¬·Àâß·∫∫‡¬Áπ¥â«¬‡§√◊ËÕß Lyophilizer (Freeze

Dryer, Christ� LOC-1m) ®–‰¥â “√ °—¥πÈ”·Àâß. π”‰ª™—ËßπÈ”

Àπ—° ‡°Á∫„π¿“™π–ªî¥ π‘∑∑’ËÕÿ≥À¿Ÿ¡‘ ˚´.

°“√«‘‡§√“–Àåª√‘¡“≥: π”ºß “√ °—¥·Àâßª√‘¡“≥

Ò. ¡‘≈≈‘°√—¡ ≈–≈“¬„ππÈ”°≈—Ëπ Ò ¡‘≈≈‘≈‘μ√, ¥Ÿ¥ “√≈–≈“¬

Òı ‰¡‚§√≈‘μ√ „ à≈ß„πÀ≈Õ¥∑¥≈Õß¢π“¥‡≈Á° ‚¥¬·μà≈–

μ—«Õ¬à“ß∑” Û ́ È” ‡μ‘¡πÈ”°≈—Ëπ„Àâª√‘¡“μ√§√∫ Ú ‰¡‚§√≈‘μ√

‡μ‘¡øïπÕ≈ .ı% .Ú ¡‘≈≈‘≈‘μ√ ·≈–μ“¡¥â«¬‡μ‘¡°√¥

°”¡–∂—π‡¢â¡¢âπ Ò. ¡‘≈≈‘≈‘μ√, º ¡„Àâ‡¢â“°—π¥â«¬‡§√◊ËÕß vor-

tex mixture (∑”Õ¬à“ß√«¥‡√Á«), ¥Ÿ¥ “√≈–≈“¬„ à≈ß„π‰¡‚§√
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‡æ≈∑ ·≈â«π”‰ª«—¥§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë§«“¡¬“«§≈◊Ëπ Ù˘

π“‚π‡¡μ√ ¥â«¬‡§√◊ËÕßÕà“π‰¡‚§√‡æ≈∑ π”§à“°“√¥Ÿ¥°≈◊π· ß

∑’Ë‰¥â¡“§”π«≥À“§à“√âÕ¬≈–∑—ÈßÀ¡¥ ‚¥¬‡ª√’¬∫‡∑’¬∫°—∫ “√

¡“μ√∞“π°≈Ÿ‚§ .

¢. °“√«‘‡§√“–Àåª√‘¡“≥°√¥¬Ÿ‚√π‘§∑—ÈßÀ¡¥Ù˜

∑”‡™àπ‡¥’¬«°—∫°“√À“ª√‘¡“≥æÕ≈‘·´Á°§“‰√¥å

‚¥¬°“√∑”ªØ‘°‘√‘¬“°—∫ “√≈–≈“¬ m-hydroxydiphenyl so-

lution ·≈– “√≈–≈“¬ conc. H2SO4/Na2B4O7 μ√«® Õ∫§à“

°“√¥Ÿ¥°≈◊π· ß∑’Ë§«“¡¬“«§≈◊Ëπ ıÚ π“‚π‡¡μ√. π”§à“°“√

¥Ÿ¥°≈◊π· ß∑’Ë‰¥â¡“§”π«≥À“§à“√√âÕ¬≈–∑—ÈßÀ¡¥ ‚¥¬‡ª√’¬∫

‡∑’¬∫°—∫ “√¡“μ√∞“π°√¥°≈Ÿ‚§‚≈π‘°.

§. °“√«‘‡§√“–Àåª√‘¡“≥ “√°≈ÿà¡‰∑√‡∑Õ√åªïπÙ¯

™—Ëß ªÕ√å .Úı °√—¡  °—¥¥â«¬μ—«∑”≈–≈“¬‰¥

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

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

glacial acetic acid .Ù ¡‘≈≈‘≈‘μ√, ‡μ‘¡°√¥ perchloric acid

Ò. ¡‘≈≈‘≈‘μ√ π”‰ªÕ∫ ∑’Ë ̂ o´ ‡ªìπ‡«≈“ 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«π

À“ª√‘¡“≥ “√‰∑√‡∑Õ√åªïπ‚¥¬‡ª√’¬∫‡∑’¬∫°—∫ ursolic acid.

ß. °“√μ√«® Õ∫ Thin layer chromatographic

fingerprints ¢Õß “√ °—¥·Õ≈°ÕŒÕ≈åÙ˘

™—Ëß ªÕ√å‡ÀÁ¥À≈‘π®◊Õ Ú ¡‘≈≈‘°√—¡ ‡μ‘¡‡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—«μ√«® Õ∫§◊Õ · ßÕ—≈μ√“‰«‚Õ‡≈μ§«“¡¬“«§≈◊Ëπ ÚıÙ ·≈–

Ûˆˆ π“‚π‡¡μ√ (UV 254 nm, UV 366 nm) ·≈–πÈ”¬“æàπ

anisaldehyde /sulfuric acid.

®. °“√»÷°…“ ªÕ√å∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡ „π ¿“«–°√¥

·≈–¥à“ß‡∑’¬∫‡∑à“°√–‡æ“–Õ“À“√·≈–≈”‰ â

™—Ëß ªÕ√åÀ≈‘π®◊Õæ—π∏ÿå G2, G9 ∑’Ë‰¡à°–‡∑“–ºπ—ß

Àÿâ¡ ·≈– ªÕ√åÀ≈‘π®◊Õæ—π∏ÿå G9 ∑’Ë°√–‡∑“–ºπ—ßÀÿâ¡ μ—«Õ¬à“ß≈–

ˆ ¡‘≈≈‘°√—¡ ®”π«π Ú ¢«¥. ¢«¥∑’Ë Ò ‡μ‘¡°√¥‡°≈◊Õ .Ò

πÕ√å¡—≈ Ú ¡‘≈≈‘≈‘μ√ (æ’‡Õ™ Ò-Û). ¢«¥∑’Ë Ú ‡μ‘¡øÕ ‡øμ∫—ø

‡øÕ√å Ú ¡‘≈≈‘≈‘μ√ (æ’‡Õ™ ̂ .ı-˜.ı), ∑”°“√ sonicate ∑’ËÕÿ≥À¿Ÿ¡‘

Û˜o´ ‡ªìπ‡«≈“ Ú ·≈– Û ™—Ë«‚¡ß μ“¡≈”¥—∫. À≈—ß®“°π—Èππ”

‰ª√–‡À¬·Àâß ·≈â«μ√«® Õ∫¿“¬„μâ°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ

·≈–«‘∏’ Thin layer chromatography (TLC).

º≈°“√»÷°…“
Ò. ≈—°…≥–®ÿ≈∑√√»πå¢Õß ªÕ√å

°“√æ‘®“√≥“≈—°…≥–¿“¬πÕ°¢Õß ªÕ√å‡ÀÁ¥À≈‘π®◊Õ

‚¥¬„™â°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπæ∫«à“  ªÕ√å¢Õß‡ÀÁ¥À≈‘π

®◊Õ¡’√Ÿª√à“ß°≈¡√’ √Ÿª‰¢à ª≈“¬¥â“πÀπ÷Ëß‡ªìπª≈“¬μ—¥ ¡’¢π“¥

Ù.ı-ı.˘ x ˜.¯-˘.Ú ‰¡§√Õπ, º‘«¢√ÿ¢√– ºπ—ßÀπ“ Ú ™—Èπ

·≈– ªÕ√å‡ÀÁ¥À≈‘π®◊Õ∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡ “¬æ—π∏ÿå G5 ·≈– G9

®“°ª√–‡∑»®’π ¡’§«“¡ ¡∫Ÿ√≥å¡“°°«à“ “¬æ—π∏ÿå G2 ´÷Ëß·¡â

®–Õ¬Ÿà„π ¿“«–ª√°μ‘°Á¬—ßæ∫ ªÕ√å∫“ß à«π∑’Ëºπ—ßÀÿâ¡‡°‘¥°“√

·μ° ·≈– ªÕ√å∫“ß à«π‰¡à ¡∫Ÿ√≥å  à«π ªÕ√å‡ÀÁ¥∑’Ë°–‡∑“–

ºπ—ßÀÿâ¡ “¬æ—π∏ÿå G5 ·≈– G9 æ∫«à“ ªÕ√å‡°‘¥°“√·μ°®π‰¡à

‡ÀÁπ‡ªìπ√Ÿª ªÕ√å (√Ÿª∑’Ë Ò-ı).

√Ÿª∑’Ë Ò ¿“æ∂à“¬®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ ¢Õß ªÕ√å∑’Ë‰¡à
°–‡∑“–ºπ—ßÀÿâ¡ “¬æ—π∏ÿå G2 (°”≈—ß¢¬“¬ Ú, ‡∑à“)

√Ÿª∑’Ë Ú ¿“æ∂à“¬®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ ¢Õß ªÕ√å∑’Ë‰¡à
°–‡∑“–ºπ—ßÀÿâ¡ “¬æ—π∏ÿå G9 (°”≈—ß¢¬“¬ Ú, ‡∑à“)
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Ú. ª√‘¡“≥ “√ ”§—≠  ª√‘¡“≥ “√°≈ÿà¡æÕ≈‘·´Á°§“‰√¥å

·≈– “√°≈ÿà¡‰∑√‡∑Õ√åªïπ ªÕ√å∑’Ë‰¡à°–‡∑“–·≈–∑’Ë°–‡∑“–ºπ—ß

Àÿâ¡¡’ª√‘¡“≥ “√°≈ÿà¡æÕ≈‘·´Á°§“‰√¥å√âÕ¬≈– Ú.ı-Û.¯ ·μà

 ªÕ√å∑’Ë°–‡∑“–ºπ—ßÀÿâ¡¡’ª√‘¡“≥ “√¡“°°«à“‡≈Á°πâÕ¬.  à«π

 ªÕ√å∑’Ë°–‡∑“–ºπ—ßÀÿâ¡¡’ª√‘¡“≥ “√ °—¥·Õ≈°ÕŒÕ≈å¡“°°«à“

 ªÕ√å∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡ª√–¡“≥ Ò-Òı ‡∑à“ ·≈–¡’ “√

°≈ÿà¡‰∑√‡∑Õ√åªïπ¡“°°«à“ ªÕ√å∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡ (μ“√“ß∑’Ë Ò).

Û. °“√μ√«® Õ∫«‘∏’ TLC fingerprints ¢Õß “√ °—¥

·Õ≈°ÕŒÕ≈å

 “√ °—¥‡Õ∑“πÕ≈¢Õß ªÕ√å∑’Ë°–‡∑“–ºπ—ßÀÿâ¡¡’ “√

°≈ÿà¡‰∑√‡∑Õ√åªïπ„πª√‘¡“≥·≈–™π‘¥¡“°°«à“ “√ °—¥

·Õ≈°ÕŒÕ≈å¢Õß ªÕ√å∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡ ´÷Ëß®–‡ÀÁπ·∂∫ “√

∑’Ë®“ß¡“° ‰¡à«à“®–μ√«® Õ∫¿“¬„μâ· ßÕ—≈μ√“‰«‚Õ‡≈μ

§«“¡¬“«§≈◊Ëπ Ûˆˆ π“‚π‡¡μ√ À√◊Õæàπ¥â«¬πÈ”¬“ anisalde-

hyde/sulfuric acid (√Ÿª∑’Ë ˆ).

Ù. °“√»÷°…“ ªÕ√å∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡ „π ¿“«–°√¥

·≈–¥à“ß‡∑’¬∫‡∑à“ ¿“«–„π°√–‡æ“–Õ“À“√·≈–≈”‰ âμ“¡≈”¥—∫

®“°¢âÕ¡Ÿ≈®“° TLC ¢Õß “√ °—¥·Õ≈°ÕŒÕ≈å¢Õß ªÕ√å

∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡ æ∫·∂∫ “√‰¥âπâÕ¬ ·≈–ª√‘¡“≥¢Õß “√

°≈ÿà¡‰∑√‡∑Õ√åªïπ°Á¡’ª√‘¡“≥πâÕ¬°«à“ ªÕ√å∑’Ë°–‡∑“–ºπ—ßÀÿâ¡

· ¥ß„Àâ‡ÀÁπ«à“μ—«∑”≈–≈“¬‰¡à«à“®–‡ªìπ·Õ≈°ÕŒÕ≈å À√◊Õ‰¥

§≈Õ‚√¡’‡∑π ‰¡à “¡“√∂ °—¥ “√‰∑√‡∑Õ√åªïπ ÕÕ°®“° ªÕ√å

∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡ ®÷ß¡’§”∂“¡«à“°“√°‘π ªÕ√å∑’Ë‰¡à°–‡∑“–

ºπ—ßÀÿâ¡ °√¥„π°√–‡æ“–Õ“À“√ À√◊Õ¥à“ß„π≈”‰ â®– “¡“√∂

¬àÕ¬ºπ—ßÀÿâ¡ ªÕ√å‰¥âÀ√◊Õ‰¡à ´÷Ëß∂â“ ¿“æ°√¥·≈–¥à“ß “¡“√∂

¬àÕ¬‰¥â °Á‰¡à¡’§«“¡®”‡ªìπ∑’ËμâÕß°–‡∑“–ºπ—ßÀÿâ¡°àÕπ°‘π. °“√

»÷°…“§√—Èßπ’Èæ∫«à“ ªÕ√å∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡„π ¿“æ°√¥·≈–¥à“ß

μ“√“ß∑’Ë Ò ª√‘¡“≥ “√ ”§—≠„π ªÕ√å‡ÀÁ¥À≈‘π®◊Õ∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡·≈–∑’Ë°–‡∑“–ºπ—ßÀÿâ¡

% yield ¢Õß % æÕ≈‘·´Á°- % °√¥¬Ÿ‚√ % yield ¢Õß “√ °—¥ % ‰∑√‡∑Õ√å
μ—«Õ¬à“ß  “√ °—¥πÈ” §“‰√¥å√«¡ π‘§√«¡ ·Õ≈°ÕŒÕ≈å ªïπ√«¡

G2  ªÕ√å∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡ ˜.ÛÙ Û.ˆÙ .Ò¯ Û.Û˜ .ı
G9  ªÕ√å∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡ Ù.˘ Ú.Ùı .Ù Ú.Ù .ˆ
G9  ªÕ√å∑’Ë°–‡∑“–ºπ—ßÀÿâ¡ ı.ˆÙ Û.ı˜ .Ò¯ ÒÒ.ˆÛ .Ûˆ
G5  ªÕ√å∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡ ˆ.ÚÒ Ú.ıı .Ò˜ Ò.˜¯ .Ò
G5  ªÕ√å∑’Ë°–‡∑“–ºπ—ßÀÿâ¡ ı.ıÒ Ú.˘Ú .Úˆ Ú¯.Ú¯ .ıˆ

√Ÿª∑’Ë Û ¿“æ∂à“¬ ªÕ√å®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ ∑’Ë‰¡à°–‡∑“–
ºπ—ßÀÿâ¡ “¬æ—π∏ÿå G5 (°”≈—ß¢¬“¬ Ú, ‡∑à“)

√Ÿª∑’Ë Ù ¿“æ∂à“¬ ªÕ√å®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ ∑’Ë°–‡∑“–
ºπ—ßÀÿâ¡ “¬æ—π∏ÿå G9 (°”≈—ß¢¬“¬ ı, ‡∑à“)

√Ÿª∑’Ë ı ¿“æ∂à“¬ ªÕ√å®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ ∑’Ë°–‡∑“–
ºπ—ßÀÿâ¡ “¬æ—π∏ÿå G5 (°”≈—ß¢¬“¬ ı, ‡∑à“)
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μ“¡«‘∏’¢Õß‡¿ —™μ”√—∫ À√—∞Õ‡¡√‘°“ „π ¿“æ‡∑’¬∫‡∑à“æ’‡Õ™ Ò-

Û „π°√–‡æ“– ‚¥¬°“√‡μ‘¡°√¥‡°≈◊Õ .Ò πÕ√å¡—≈ ∑’ËÕÿ≥À¿Ÿ¡‘

Û˜o´ ‡ªìπ‡«≈“ Ú ™—Ë«‚¡ß „π ¿“æ‡∑’¬∫‡∑à“ æ’‡Õ™ ˆ.ı-˜.ı

„π≈”‰ â  ‚¥¬°“√‡μ‘¡øÕ ‡øμ∫—ø‡øÕ√å∑’ËÕÿ≥À¿Ÿ¡‘       Û˜o´

‡ªìπ‡«≈“ Û ™—Ë«‚¡ß æ∫«à“ºπ—ßÀÿâ¡¢Õß ªÕ√å‡ÀÁ¥À≈‘π®◊ÕÀ≈—ß

ºà“π°“√∑”ªÆ‘°‘√‘¬“°—∫°√¥ ·≈–¥à“ß„π ¿“«–‡≈’¬π·∫∫

°√–‡æ“–Õ“À“√·≈–≈”‰ âπ—Èπ ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß‡≈Á°πâÕ¬

Õ“®‡°‘¥°“√°√àÕπ ·≈–·μ°∫“ß à«π‡¡◊ËÕ‡∑’¬∫°—∫ ªÕ√å„π

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

√Ÿª∑’Ë ˜ ¿“æ∂à“¬ ªÕ√å®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ ‰¡à°–‡∑“–
ºπ—ßÀÿâ¡ “¬æ—π∏ÿå G2 À≈—ß®“°∑”ªØ‘°‘√‘¬“°—∫°√¥ .Ò N
HCl „π ¿“«–‡≈’¬π·∫∫°√–‡æ“–Õ“À“√ (°”≈—ß¢¬“¬
Ú, ‡∑à“)

√Ÿª∑’Ë ¯ ¿“æ∂à“¬ ªÕ√å®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ ‰¡à°–‡∑“–
ºπ—ßÀÿâ¡ “¬æ—π∏ÿå G2 À≈—ß®“°∑”ªØ‘°‘√‘¬“°—∫øÕ ‡øμ
„π ¿“«–‡≈’¬π·∫∫≈”‰ â‡≈Á° (°”≈—ß¢¬“¬ Ú, ‡∑à“)

√Ÿª∑’Ë ˘ ¿“æ∂à“¬ ªÕ√å®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ ‡ÀÁ¥À≈‘π®◊Õ
∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡ “¬æ—π∏ÿå G9 À≈—ß®“°°“√∑”
ªØ‘°‘√‘¬“°—∫°√¥‡°≈◊Õ .Ò πÕ√å¡—≈ „π ¿“«–‡≈’¬π·∫∫
°√–‡æ“–Õ“À“√ (°”≈—ß¢¬“¬ Ú, ‡∑à“)

Adsorbent : Silica gel 60 GF254;
Solvent system : hexane : ethyl acetate (7 : 3)
Detectors: A = UV 366 nm, B = anisaldehyde / sulfuric acid
Ò =  ªÕ√å∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡æ—π∏ÿå G2; Ú =  ªÕ√å∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡æ—π∏ÿå
G5; Û =  ªÕ√å∑’Ë°–‡∑“–ºπ—ßÀÿâ¡æ—π∏ÿå G5; Ù =  ªÕ√å∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡
æ—π∏ÿå G9; ı =  ªÕ√å∑’Ë°–‡∑“–ºπ—ßÀÿâ¡æ—π∏ÿå G9

ปรู  B ๑ ๒ ๓ ๔ ๕ปรู  A ๑ ๒ ๓ ๔ ๕

√Ÿª∑’Ë Ò ¿“æ∂à“¬ ªÕ√å®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ ‡ÀÁ¥À≈‘π
®◊Õ∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡ “¬æ—π∏ÿå G9 À≈—ß®“°°“√∑”
ªØ‘°‘√‘¬“°—∫øÕ ‡øμ∫—ø‡øÕ√å „π ¿“«–‡≈’¬π·∫∫
≈”‰ â‡≈Á° (°”≈—ß¢¬“¬ Ú, ‡∑à“)
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 ¿“«–ª√°μ‘ (√Ÿª∑’Ë ˜-Ò), ·≈–®“° TLC ‚§√¡“‚∑·°√¡

¢Õß “√ °—¥·Õ≈°ÕŒÕ≈å ªÕ√å‡ÀÁ¥À≈‘π®◊Õ∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡

„π¿“«–°√¥‡∑’¬∫‡∑à“°√–‡æ“–Õ“À“√ ·≈–„π¿“«–¥à“ß‡∑’¬∫

‡∑à“≈”‰ â‡≈Á° ¡’·∂∫ “√‰¡à·μ°μà“ß®“° ªÕ√å‡ÀÁ¥À≈‘π®◊Õ∑’Ë‰¡à

°–‡∑“–ºπ—ßÀÿâ¡„π ¿“«–ª√°μ‘ ·μà®–·μ°μà“ß®“° TLC

‚§√¡“‚∑·°√¡¢Õß ªÕ√å∑’Ë°–‡∑“–ºπ—ßÀÿâ¡ ´÷Ëß¡’ª√‘¡“≥ “√∑’Ë

„Àâº≈∫«°°—∫πÈ”¬“°√¥ anisaldehyde/sulfuric ¡“°°«à“ (√Ÿª∑’Ë

ÒÒ).

«‘®“√≥å
º≈°“√»÷°…“π’È· ¥ß„Àâ‡ÀÁπ«à“μ—«∑”≈–≈“¬·Õ≈°ÕŒÕ≈å

À√◊Õ‰¥§≈Õ‚√¡’‡∑π ‰¡à “¡“√∂ °—¥ “√ ”§—≠°≈ÿà¡‰∑√‡∑Õ√å

ªïπÕÕ°®“° ªÕ√å‡ÀÁ¥À≈‘π®◊Õ∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡ ‚¥¬æ∫«à“

 ªÕ√å∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡¡’ª√‘¡“≥§à“√âÕ¬≈–¢Õß “√ °—¥

·Õ≈°ÕŒÕ≈å ·≈–ª√‘¡“≥ “√‰∑√‡∑Õ√åªïπ√«¡πâÕ¬°«à“ ªÕ√å∑’Ë

°–‡∑“–ºπ—ßÀÿâ¡ ·≈–æ∫·∂∫ “√„π TLC ‚§√¡“‚∑·°√¡πâÕ¬

°«à“ ªÕ√å∑’Ë°–‡∑“–ºπ—ßÀÿâ¡. °“√μâ¡ ªÕ√å∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡

¥â«¬πÈ” °—¥ “√°≈ÿà¡æÕ≈‘·´Á°§“‰√¥å‰¥â∫â“ß ·μàª√‘¡“≥πâÕ¬

°«à“ ªÕ√å∑’Ë°–‡∑“–ºπ—ßÀÿâ¡. πÕ°®“°π’È„π ¿“«–°√¥À√◊Õ¥à“ß

·∫∫ ¿“«–¢Õß°√–‡æ“–·≈–≈”‰ âμ“¡≈”¥—∫ °Á‰¡à “¡“√∂

∑”≈“¬ºπ—ßÀÿâ¡¢Õß ªÕ√å‰¥â ‚¥¬°“√»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πå

Õ‘‡≈Á°μ√Õπ∫àß™’È„Àâ‡ÀÁπ«à“ ¿“«–∑—Èß°√¥·≈–¥à“ß¥—ß°≈à“«

 “¡“√∂∑”„Àâºπ—ßÀÿâ¡ ªÕ√å‡°‘¥§«“¡‡ ’¬À“¬‡æ’¬ß‡≈Á°πâÕ¬

‡∑à“π—Èπ ·μà‰¡à¡“°æÕ∑’Ë®–ª≈¥ª≈àÕ¬ “√ ”§—≠¿“¬„πÕÕ°¡“‰¥â

·≈– TLC ‚§√¡“‚∑·°√¡ °Á· ¥ß„Àâ‡ÀÁπ«à“ ªÕ√å∑’Ë‰¡à°–‡∑“–

ºπ—ßÀÿâ¡¡’ª√‘¡“≥ “√°≈ÿà¡‰∑√‡∑Õ√åªïππâÕ¬  ´÷Ëß Õ¥§≈âÕß°—∫

°√≥’ºŸâªÉ«¬∑’Ë‚√ßæ¬“∫“≈»‘√‘√“™ ∑’Ë√“¬ß“πºŸâªÉ«¬§πÀπ÷Ëß∑’Ë°‘π

ºß ªÕ√å‡ÀÁ¥À≈‘π®◊Õ·≈â«¡’Õ“°“√∑âÕß‡ ’¬ ·≈–μ√«®Õÿ®®“√–

æ∫ ªÕ√å‡ÀÁ¥À≈‘π®◊Õ∑’Ë¡’¢π“¥·≈–√Ÿª√à“ß§≈â“¬°—∫‰¢àæ¬“∏‘

∑”„ÀâÕ“®‡¢â“„®º‘¥«à“Õ“°“√∑âÕß‡ ’¬‡°‘¥®“°æ¬“∏‘ ´÷Ëß‡¡◊ËÕÀ¬ÿ¥

°‘πºß‡ÀÁ¥À≈‘π®◊Õ Õ“°“√μà“ß Ê °Á¥’¢÷Èπı. °√≥’»÷°…“π’È· ¥ß

„Àâ ‡ÀÁπ«à“°“√°‘π ªÕ√å ‡ÀÁ¥À≈‘π®◊Õ∑’Ë ‰¡à°–‡∑“–ºπ—ßÀÿâ¡

√à“ß°“¬§π‰¡à “¡“√∂¬àÕ¬ºπ—ßÀÿâ¡‰¥â ®÷ßæ∫ ªÕ√å„πÕÿ®®“√–.

©–π—Èπ°“√°‘π ªÕ√å‡ÀÁ¥À≈‘π®◊Õ®÷ßμâÕß°–‡∑“–ºπ—ßÀÿâ¡‡ ’¬°àÕπ

‡æ◊ËÕ„Àâ “√ ”§—≠‰¥â∂Ÿ° °—¥ÕÕ°¡“·≈–¥Ÿ¥´÷¡‡¢â“√à“ß°“¬‰¥â

®÷ß®–¡’§ÿ≥§à“∑“ß¬“.
√Ÿª∑’Ë ÒÒ TCL ‚§√¡“‚∑√·°√¡ ¢Õß “√ °—¥·Õ≈°ÕŒÕ≈å¢Õß ªÕ√å

‡ÀÁ¥À≈‘π®◊Õ∑’ËÕ¬Ÿà„π ¿“«–°√¥‡∑’¬∫‡∑à“°√–‡æ“–Õ“À“√
æ’‡Õ™ = Ò.Ú ·≈–„π¿“«–‡∫ ‡∑’¬∫‡∑à“≈”‰ â‡≈Á°æ’‡Õ™ = ̃ .

Adsorbent: Silica gel 60 GF254; Solvent system: hexane : ethyl acetate
(7 : 3)
Detectors: A = UV 254 nm, B = UV 366 nm, C = anisaldehyde / sulfuric
acid
Ò =  ªÕ√å∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡æ—π∏ÿå G2, Ú =  ªÕ√å∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡æ—π∏ÿå
G2/acid; Û =  ªÕ√å∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡æ—π∏ÿå G2/base; Ù =  ªÕ√å∑’Ë
°–‡∑“–ºπ—ßÀÿâ¡æ—π∏ÿå G9; ı =  ªÕ√å∑’Ë°–‡∑“–ºπ—ßÀÿâ¡æ—π∏ÿå G9/acid; ˆ =
 ªÕ√å∑’Ë°–‡∑“–ºπ—ßÀÿâ¡æ—π∏ÿå G9/base; ˜ =  ªÕ√å∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡æ—π∏ÿå
G9; ¯ =  ªÕ√å∑’Ë‰¡à°–‡∑“–ºπ—ßÀÿâ¡æ—π∏ÿå G9/acid; ˘ =  ªÕ√å∑’Ë‰¡à°–‡∑“–
ºπ—ßÀÿâ¡æ—π∏ÿå G9/base

ปรู  A       ๑ ๒ ๓ ๔ ๕ ๖ ๗ ๘ ๙

ปรู  B           ๑ ๒ ๓ ๔ ๕ ๖ ๗ ๘ ๙

ปรู  C ๑ ๒ ๓ ๔ ๕ ๖ ๗ ๘ ๙
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Abstract
Ganoderma lucidum Spore: The Reason Why Its Wall Should be Broken for Medicinal Use
Noppamas Soonthornchareonnon*
*Department of Pharmacognosy, Faculty of Pharmacy, Mahidol University

Ganoderma lucidum, commonly known as reishi or lingzhi mushroom, is regarded as a precious high-
value medicinal herb.  It can stimulate the immune system in cancer patients.  It is used to relieve pain, protect
against nerve degeneration, reduce blood sugar and cholesterol, and it shows anti-oxidative and anti-inflam-
matory activites.  The active substances are polysaccharides and triterpenes which are found in the spores.
Broken spores contain more active compounds and are more active than unbroken spores because of their
thick two-layer walls.  The result of this study showed that alcohol and dichloromethane did not extract the
triterpenes from unbroken spores.  Moreover, boiling unbroken spores in water can extract some polysaccha-
rides but their quantity is less than that of broken spores.  Furthermore, the acid or alkaline condition which
simulates gastric or intestinal conditions, respectively, is not able to break the spore wall as proven by electron
microscopic examination, TLC chromatograms, or active substances analysis.  Therefore, broken spores should
be used as a medicinal product for oral administration in order to achieve higher amounts of the active prin-
ciples, better gastrointestinal absorption and hence better therapeutic value.

Key words: Ganoderma lucidum, reishi spore, lingzhi spore, simulated gastric conditions, simulated intestinal
conditions, polysaccharides, triterpenes
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