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π‘æπ∏åµâπ©∫—∫

∫∑§—¥¬àÕ

°“√ª√–‡¡‘π ¡∫—µ‘∑“ß°“¬¿“æ¢ÕßπÈ”¬“µ”√—∫‡∫≠®°Ÿ≈  Ÿµ√‡ ¡Õ¿“§‚¥¬«‘∏’°“√µâ¡ ‡æ◊ËÕ„Àâ‰¥â¢âÕ¡Ÿ≈æ◊Èπ∞“π ”À√—∫

ºŸâ∫√‘‚¿§„π°“√µâ¡¬“  Ÿµ√ ≈÷ß ·≈– Ÿµ√∫“∑.  ®“°«‘∏’ª√ÿß¬“∑—Èß Ú  Ÿµ√∑’Ë‡µ‘¡πÈ”®π∑à«¡µ—«¬“·≈â«µâ¡„Àâß«¥‡À≈◊ÕπÈ”¬“ Ò

„π Û æ∫«à“‡°‘¥§«“¡§≈“¥‡§≈◊ËÕπ¢Õßª√‘¡“µ√πÈ”∑’Ë‡µ‘¡  ¢÷Èπ°—∫¢π“¥¿“™π–∑’Ë‡≈◊Õ°„™â∑’ËÕ“®·µ°µà“ß°—π ·≈–®“°ª√‘¡“µ√

πÈ”‡æ◊ËÕ„Àâ∑à«¡ ¡ÿπ‰æ√¢Õß·µà≈–∫ÿ§§≈.  °“√µâ¡¬“ ¡ÿπ‰æ√„π∫’°‡°Õ√å‡æ◊ËÕ»÷°…“‡ª√’¬∫‡∑’¬∫æ∫«à“πÈ”¬“¡’ ’‡¢â¡¢÷Èπ·≈–

‡ªìπ°√¥‡æ‘Ë¡¢÷Èπ (§à“æ’ < .ı) ‡¡◊ËÕ·™à ¡ÿπ‰æ√„π∫’°‡°Õ√åπ“π ˆ π“∑’‚¥¬‰¡àµâ¡ æ∫«à“¡’ ’ÕàÕπ°«à“·≈–¡’§«“¡‡ªìπ°√¥

‡æ‘Ë¡¢÷Èπ·µàπâÕ¬°«à“·∫∫µâ¡.  ‡¡◊ËÕµâ¡πÈ”‡ª≈à“„πÀ¡âÕ¥‘πæ∫«à“πÈ”¬“„ ‰¡à¡’ ’ πÈ”„πÀ¡âÕ‡ªìπ‡∫ ·°à∑—Èß°àÕπ·≈–À≈—ßµâ¡ (§à“

§«“¡‡ªìπ°√¥-‡∫  ~¯-˘).  ‡¡◊ËÕµâ¡¬“ ¡ÿπ‰æ√∑—Èß Ú  Ÿµ√„πÀ¡âÕ¥‘π  ’¢ÕßπÈ”¬“¡’§«“¡‡¢â¡¡“°¢÷Èπ ¡’§«“¡‡ªìπ°√¥‡æ‘Ë¡

¢÷Èπ (§à“æ’ < .ı)   ·µà§«“¡‡ªìπ°√¥πâÕ¬°«à“πÈ”¬“∑’Ëµâ¡„π∂â«¬ª“°π°.  πÕ°®“°π’È À¡âÕ¥‘π¬—ß¥Ÿ¥´—∫πÈ”‰¥â Ú ‡∑à“‡¡◊ËÕ

‡∑’¬∫°—∫À¡âÕ¥‘π∑’Ë·™àπÈ”‰«â°àÕπ Ò §◊π·≈â«º÷Ëß„ÀâÀ¡“¥°àÕπ„™â   ¡ÿπ‰æ√‡Õß°Á¥Ÿ¥ —́∫πÈ”À≈—ßµâ¡‚¥¬æ∫πÈ”Àπ—°‡æ‘Ë¡¢÷Èπ Ú ‡∑à“

‰¡à —ß‡°µæ∫°“√‡°‘¥‡™◊ÈÕ√“„π°“°·≈–πÈ”¬“∑’Ëºà“π°“√µâ¡  ·µàæ∫„π°“°·≈–πÈ”¬“∑’Ë‰¡àºà“π°“√µâ¡∑’Ë‡°Á∫‚¥¬·™à„πµŸâ‡¬Áππ“π

Ò  —ª¥“Àå. ª√‘¡“≥‚≈À–Àπ—° µ–°—Ë« ·§¥‡¡’¬¡ ·≈– “√ÀπŸ„πæ◊™ ¡ÿπ‰æ√·µà≈–™π‘¥·≈–®“°À¡âÕ¥‘π‰¡à‡°‘π®“°

¡“µ√∞“π∑’Ë°”Àπ¥„π Thai Herbal Pharmacopoeia II.   √ÿª°“√µâ¡¬“∑”„Àâ‰¥âµ—«¬“¡“°°«à“ ·≈–‡ªìπ°“√¶à“‡™◊ÈÕ∑’ËÕ“®

ªπ‡ªóôÕπ¡“„π«—µ∂ÿ¥‘∫ ¿“™π– À√◊Õ√–À«à“ß°√–∫«π°“√‡µ√’¬¡¬“.

§” ”§—≠ : ¬“À¡âÕ, ‡∫≠®°Ÿ≈,  ¡∫—µ‘∑“ß°“¬¿“æ, °“√ªπ‡ªóôÕπ‚≈À–Àπ—°

¿Ÿ¡‘À≈—ß·≈–‡Àµÿº≈
°“√„™â¬“ ¡ÿπ‰æ√‰∑¬‡ªìπ∑“ß‡≈◊Õ°Àπ÷Ëß„π°“√¥Ÿ·≈§«“¡

‡®Á∫ªÉ«¬∑’ËÕ“°“√‰¡à√ÿπ·√ß ´÷Ëß‡º¬·æ√à·≈–„™â ◊∫∑Õ¥°—π¡“

µ“¡¿Ÿ¡ ‘ª í≠≠“∑âÕß∂‘ Ëπ, ·≈–¿“§√—∞‰¥â„À â§«“¡ ”§—≠

 π—∫ πÿπ°“√„™â¬“ ¡ÿπ‰æ√ ®“°µ”√—∫ ¡ÿπ‰æ√À≈“¬™π‘¥∑’Ë¡’

 √√æ§ÿ≥µà“ß Ê.  «‘∏’°“√ª√ÿß¬“ ¡ÿπ‰æ√¥—Èß‡¥‘¡π—Èπ¡’À≈“¬«‘∏’

∑’Ëπ‘¬¡§◊Õ°“√π”¡“µâ¡·≈–‡µ√’¬¡‡ªìπ¬“À¡âÕÒ-ı ¥—ß∑’Ëæ∫„π

™ÿ¡™π®—ßÀ«—¥¢Õπ·°àπ∂÷ß√âÕ¬≈– ı.ˆÒ ‡æ√“– –¥«°  “¡“√∂

„™â‰¥â°—∫ ¡ÿπ‰æ√∑’Ë ¥À√◊Õ·Àâß.  “√ ”§—≠®“°¬“ ¡ÿπ‰æ√®–

≈–≈“¬‰¥â„ππÈ”.  µ—« ¡ÿπ‰æ√∑’Ë„™â„πµ”√—∫µâÕß¡’§«“¡ª≈Õ¥¿—¬

¿“™π–∑’Ë„™â„π°“√ª√ÿß¬“®–µâÕß∑πµàÕ§«“¡√âÕπ‰¥â¥’ ‰¡àª≈¥

ª≈àÕ¬ “√æ‘… À√◊Õ«—µ∂ÿ„¥ Ê µ≈Õ¥∑—Èß‰¡à∑”ªØ‘°‘√‘¬“°—∫µ—«¬“

·≈–πÈ”°√– “¬¬“∑’Ë„™â„π°“√ª√ÿß. ª√‘¡“≥·≈–§«“¡‡¢â¡¢âπ
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¢Õß¬“∑’Ë‰¥â®“°°“√ª√ÿß‰¥â®“°°√√¡«‘∏’∑’ËÀ¡Õ¬“À√◊ÕºŸâ —Ëß®à“¬

¬“µâÕß°“√®–„Àâ·°àºŸâªÉ«¬µ“¡À≈—°«‘π‘®©—¬¥â«¬§«“¡√Ÿâ∑“ß

‡¿ —™°√√¡‰∑¬  ´÷Ëß„πÕ¥’µºŸâªÉ«¬·≈–ºŸâ√—°…“¡’§«“¡„°≈â™‘¥

°—π¡“°. ºŸâ∑”°“√√—°…“ “¡“√∂ª√—∫¢π“¥·≈–«‘∏’°“√„™â¬“‰¥â

 Õ¥§≈âÕß°—∫ºŸâªÉ«¬·≈–Õ“°“√∑’Ë‡ªìπ. ªí®®ÿ∫—π«‘∏’°“√√—°…“

æ¬“∫“≈¡ÿàß‡πâπ°“√„Àâ∫√‘°“√‡™‘ßª√‘¡“≥. ºŸâªÉ«¬Õ“®®–µâÕßæ÷Ëß

µπ‡Õß„π°“√· «ßÀ“§«“¡√Ÿâ‡æ◊ËÕ„™â¬“ ¡ÿπ‰æ√„π°“√·æ∑¬å

∑“ß‡≈◊Õ°„Àâ∂Ÿ°µâÕß.

¬“À¡âÕ¡’«‘∏’°“√µâ¡À≈“¬«‘∏’ ºŸâ∫√‘‚¿§„™â«‘∏’®¥®”«‘∏’°“√

¡“ª√ÿß¬“ ´÷Ëß¡’°“√„™â¿“™π–µâ¡¬“À≈“¬√Ÿª·∫∫. À¡âÕ¥‘π‡ªìπ

Õ’°√Ÿª·∫∫Àπ÷Ëß∑’Ëπ‘¬¡„™â°—π¡“° À“´◊ÈÕ‰¥âßà“¬ ·≈–√“§“∂Ÿ°,

·µà¬—ß‰¡à¡’°“√°”Àπ¥¡“µ√∞“π¢ÕßÀ¡âÕ¥‘π∑’Ë„™â„π°“√ª√ÿß¬“

·≈–∑—Èß°√√¡«‘∏’°“√µâ¡¬“‡æ◊ËÕ„Àâ‰¥â¢π“¥¬“µ“¡µ”√“∑’Ë°”Àπ¥.

¥—ßπ—Èπ‡æ◊ËÕ„Àâ‰¥â¢âÕªØ‘∫—µ‘„π°“√µâ¡¬“∑’Ë∂Ÿ°µâÕßµ“¡À≈—°°“√

·æ∑¬å·≈–‡¿ —™°√√¡‰∑¬ ®÷ß‰¥â»÷°…“ª√–‡¡‘π ¡∫—µ‘∑“ß

°“¬¿“æ ·≈–°“√ª√–‡¡‘π°“√ªπ‡ªóôÕπ‚≈À–Àπ—°¢ÕßπÈ”¬“∑’Ë

‰¥â®“°°“√µâ¡·≈–®“°¿“™π–∑’Ë„™âµâ¡. ‡π◊ËÕß®“°°“√„™â‡∫≠®°Ÿ≈

(‡ ¡Õ¿“§) ‡ªìπ∑’Ë·æ√àÀ≈“¬ «‘∏’ª√ÿß¬“‡∫≠®°Ÿ≈ (‡ ¡Õ¿“§)

®÷ß∂Ÿ°‡≈◊Õ°¡“‡ªìπµ—«·∑π°“√»÷°…“«‘∏’°“√ª√ÿß¬“À¡âÕ‚¥¬«‘∏’

°“√µâ¡ ´÷Ëß¿“§√—∞·≈–™ÿ¡™π®– “¡“√∂π”¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√

»÷°…“‰ª„™â‡ªìπ·π«∑“ß„π°“√ª√ÿß¬“À¡âÕ ¡ÿπ‰æ√Õ¬à“ß∂Ÿ°

«‘∏’.

√–‡∫’¬∫«‘∏’»÷°…“

«— ¥ÿ»÷°…“- ¡ÿπ‰æ√ ·≈– “√‡§¡’

¬“ ¡ÿπ‰æ√ æ‘°—¥‡∫≠®°Ÿ≈ª√–°Õ∫¥â«¬ √“°‡®µ¡Ÿ≈·¥ß,

‡Àßâ“¢‘ß·Àâß, º≈¥’ª≈’, √“°™â“æ≈Ÿ, ‡∂“ –§â“π, ´◊ÈÕ®“°»“≈“¬“

‰∑¬ »Ÿπ¬åΩñ°Õ∫√¡°“√·æ∑¬å·ºπ‰∑¬,  ∂“∫—π°“√·æ∑¬å

·ºπ‰∑¬ π”¡“„™â„π°“√∑¥≈Õß‚¥¬µ—¥‡ªìπ™‘Èπ‡≈Á°¢π“¥‰¡à‡°‘π

Ò π‘È«, °√¥‰πµ√‘°®“°∫√‘…—∑‡¡Õ√å§§å,  “√¡“µ√∞“π‚≈À–Àπ—°

(µ–°—Ë«  “√ÀπŸ ·≈–·§¥‡¡’¬¡) ®“°∫√‘…—∑ Ajax Chemicals,

·°ä º ¡¢ÕßÕ“°“»·≈–Õ–‡´∑‘≈’π, ·°ä Õ“√å°Õπ®“°∫√‘…—∑

¢Õπ·°àπ ÕÕ°´‘‡®π.  πÈ”°≈—Ëπ∑’Ë„™â‡ªìππÈ”°≈—Ëπ´È” Õß§√—Èß.

Õÿª°√≥å·≈–‡§√◊ËÕß¡◊Õ

Ò. ‡§√◊ËÕßÕ–µÕ¡¡‘§  ‡ª°‚∑√ ‚§ªï (Atomic spectros-

copy, AA) √ÿàπ SpectrAA200 ¢Õß∫√‘…—∑ Varian ª√–‡∑»

ÕÕ ‡µ√‡≈’¬.

Ú. ‡§√◊ËÕß™—Ëß√ÿàπ AE200 Analytical Balance ¢Õß∫√‘…—∑

Mettler ª√–‡∑» «‘µ‡´Õ√å·≈π¥å.

Û. ‡§√◊ËÕß¬Ÿ«’  ‡ª°‚∑√ ‚§ªï (UV spectrophotometer)

√ÿàπ UV-1700 ¢Õß∫√‘…—∑ Shimadzu ª√–‡∑» À√—∞Õ‡¡√‘°“.

Ù. ‡§√◊ËÕß«—¥§à“§«“¡‡ªìπ°√¥-‡∫  (pH meter) √ÿàπ ÚÙ

¢Õß∫√‘…—∑ Corning ª√–‡∑» À√—∞Õ‡¡√‘°“.

ı. ‡µ“·ºàπ§«“¡√âÕπ ·≈–¡“µ√Õÿ≥À¿Ÿ¡‘.

ˆ. ‡§√◊ËÕß·°â«™π‘¥µà“ß Ê ‡™àπ ∂â«¬ª“°π° (∫’°‡°Õ√å)

¢π“¥ Úı ·≈– ˆ ¡‘≈≈‘≈‘µ√ (¡≈.), °√–®°π“Ãî°“

°√–∫Õ°µ«ß.

˜. À¡âÕ¥‘π ¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß¢Õ∫„πª“° ‡©≈’Ë¬

Ò ‡´πµ‘‡¡µ√.

«‘∏’°“√

Ò. °“√»÷°…“ ¡∫—µ‘°“¬¿“æ¢Õß¬“πÈ”∑’Ë‰¥â®“°µ”√—∫

‡∫≠®°Ÿ≈

™—Ëß ¡ÿπ‰æ√∑’Ë´◊ÈÕ¡“·µà≈–™π‘¥ À“πÈ”Àπ—°‡√‘Ë¡µâπ‚¥¬‰¡à¡’

°“√µ—¥À√◊Õ∫¥‡ªìπºß°àÕπ™—Ëß ‡æ◊ËÕµ√«® Õ∫§«“¡∂Ÿ°µâÕß¢Õß

πÈ”Àπ—°µ“¡∑’Ë√–∫ÿ∫π©≈“°. ‡¡◊ËÕ∑”°“√∑¥≈Õß®–µ—¥ ¡ÿπ‰æ√

‡ªìπ™‘Èπ Ê ¢π“¥‰¡à‡°‘π Ò π‘È«. „π°“√µâ¡¬“µ“¡ Ÿµ√ ≈÷ß ®–

™—Ëß ¡ÿπ‰æ√Õ¬à“ß≈– Û.˜ı °√—¡ (Ò  ≈÷ß) ≈ß„π∂â«¬ª“°π°

À√◊ÕÀ¡âÕ¥‘π ‡µ‘¡πÈ”°≈—ËπæÕ∑à«¡¬“ ∫—π∑÷°ª√‘¡“µ√πÈ”∑’Ë„™â.

À≈—ß®“°‡µ√’¬¡ ı π“∑’∫—π∑÷° ’‡√‘Ë¡µâπ §«“¡¢ÿàπ «—¥§à“§«“¡

‡ªìπ°√¥-‡∫ . À≈—ß®“°π—Èπ‡µ‘¡πÈ”„πª√‘¡“µ√§‘¥‡ªìπ Û ‡∑à“

¢Õßª√‘¡“µ√πÈ”∑’Ë„™â‡µ‘¡„Àâ∑à«¡¬“.

°“√µâ¡¬“ ¡ÿπ‰æ√ Ÿµ√ ≈÷ß ́ ÷Ëßµ“¡µ”√—∫„Àâµâ¡ Û ‡Õ“πÈ”

Ò ®÷ßµâ¡¬“ ¡ÿπ‰æ√®π‡¥◊Õ¥‡À≈◊Õª√‘¡“µ√‡∑à“°—∫ª√‘¡“µ√πÈ”

∑’Ë„™â‡µ‘¡„Àâ∑à«¡¬“ §◊Õ≈¥≈ß Ò/Û.  ∫—π∑÷°‡«≈“∑’Ë„™â„π°“√µâ¡

‡¥◊Õ¥‡À≈◊Õ Ò/Û, Õÿ≥À¿Ÿ¡‘,  ’¢ÕßπÈ”¬“∑’Ë‰¥â, §à“§«“¡‡ªìπ°√¥-

‡∫  ·≈–«‘‡§√“–Àå°“√ªπ‡ªóôÕπ‚≈À–Àπ—°.

°“√µâ¡µ”√—∫¬“ Ò ∫“∑ ®–™—Ëß ¡ÿπ‰æ√¡“Õ¬à“ß≈– Òı °√—¡

(Ò ∫“∑) ‡µ‘¡πÈ”°≈—ËπæÕ∑à«¡¬“, ∫—π∑÷°ª√‘¡“µ√πÈ”∑’Ë„™â.  À≈—ß

®“°π—Èπ®–‡µ‘¡πÈ”„πª√‘¡“µ√§‘¥‡ªìπ Û ‡∑à“¢Õßª√‘¡“µ√πÈ”∑’Ë„™â

‡µ‘¡„Àâ∑à«¡¬“ ∑”°“√µâ¡¬“ ¡ÿπ‰æ√®π‡¥◊Õ¥‡À≈◊Õª√‘¡“µ√

‡∑à“°—∫ª√‘¡“µ√πÈ”∑’Ë„™â‡µ‘¡„Àâ∑à«¡¬“, ·≈â«∑”´È”‚¥¬‡µ‘¡πÈ”„π
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ª√‘¡“µ√§‘¥‡ªìπ Û ‡∑à“¢Õßª√‘¡“µ√πÈ”∑’Ë„™â‡µ‘¡„Àâ∑à«¡¬“·≈–

µâ¡®πß«¥‡À≈◊Õ Ò „π Û.  ∑”°“√µâ¡´È”Õ¬à“ßπ’È∑—ÈßÀ¡¥ ı §√—Èß.

∫—π∑÷°‡«≈“∑’Ë„™â„π°“√µâ¡‡¥◊Õ¥‡À≈◊Õ Ò  à«π, ∫—π∑÷°Õÿ≥À¿Ÿ¡‘,

 ’, §à“§«“¡‡ªìπ°√¥-‡∫  À≈—ß®“°°“√µâ¡∑ÿ°§√—Èß.  πÈ”¬“∑’Ë‰¥â

®“°°“√µâ¡„π Û §√—Èß·√°¢Õßµ”√—∫¬“ Ò ∫“∑ ®–π”¡“√«¡°—π,

µ«ßª√‘¡“µ√ π”‰ªµ√«®À“ª√‘¡“≥‚≈À–Àπ—°∑’ËÕ“®ªπ‡ªóôÕπ.

∑—Èßπ’È°“√»÷°…“‡ª√’¬∫‡∑’¬∫„™â«‘∏’«‘‡§√“–Àå∑“ß ∂‘µ‘ paired

t-test.

°“√«‘‡§√“–Àåª√‘¡“≥‚≈À–Àπ—° (µ–°—Ë« ·§¥‡¡’¬¡ ·≈–

 “√ÀπŸ)

Ò. °“√‡µ√’¬¡Õÿª°√≥å

·™à∂â«¬°√–‡∫◊ÈÕß, °√–®°π“Ãî°“, ·≈–À≈Õ¥∑¥≈Õß

„π°√¥‰πµ√‘°π“π Û-Ù ™—Ë«‚¡ß ≈â“ß¥â«¬πÈ”°≈—Ëπ Û-Ù √Õ∫

®πÀ¡¥°≈‘Ëπ°√¥, Õ∫„Àâ·Àâß.

Ú. °“√¬àÕ¬µ—«Õ¬à“ß „ à “√≈–≈“¬µ—«Õ¬à“ß Ò ¡≈.

‰«â„π∂â«¬°√–‡∫◊ÈÕß ·≈â«ªî¥¥â«¬°√–®°π“Ãî°“, ‡º“¥â«¬Õÿ≥À¿Ÿ¡‘

ÛÚ Õß»“ø“‡√π‰Œµå ®π “√≈–≈“¬‡À≈◊Õ Ò-Ú ¡≈. ‡µ‘¡

°√¥‰πµ√‘° Ò ¡≈. ·≈â«‡º“µàÕ‰ª„Àâ‡À≈◊Õ “√≈–≈“¬ª√–¡“≥

Ò-Ú ¡≈. ∑‘Èß‰«â„Àâ‡¬Áπ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ª√—∫ª√‘¡“µ√¥â«¬πÈ”

°≈—Ëπ∑’Ë°≈—Ëπ´È” Ú §√—Èß„Àâ‰¥â Ò ¡≈. ‡°Á∫ “√≈–≈“¬„πÀ≈Õ¥

∑¥≈Õß ·≈–‡°Á∫„πµŸâ‡¬ÁπÕÿ≥À¿Ÿ¡‘ª√–¡“≥ ¯ Õß»“‡´≈‡´’¬ .

Û.  ¿“«–∑’Ë„™â«—¥‚≈À–Àπ—°·µà≈–™π‘¥¥â«¬ AA

µ–°—Ë« „™â·°ä Õ–‡´∑‘≈’πº ¡°—∫ÕÕ°´‘‡®π‡ªìπ‡™◊ÈÕ

‡æ≈‘ß„π°“√‡°‘¥ flame atomization,  lamp current ı

¡‘≈≈‘·Õ¡·ª√å, µ√«®«—¥∑’Ë§«“¡¬“«§≈◊Ëπ Ú¯Û.ı π“‚π‡¡µ√,

§«“¡°«â“ß¢Õß slit .ı π“‚π‡¡µ√.

 “√ÀπŸ „™â·∑àß°√“‰ø∑å„π°“√‡°‘¥Õ–µÕ¡‰¡‡´™—π

(graphite furnace)  “√µ—«ª√—∫ §◊Õ æ“‡≈‡¥’¬¡ §«“¡‡¢â¡¢âπ

ı ‰¡‚§√°√—¡/¡≈. ª√‘¡“µ√∑’Ë„™â©’¥ “√µ—«Õ¬à“ß ‡∑à“°—∫ Ò

‰¡‚§√≈‘µ√, lamp current Ò. ¡‘≈≈‘·Õ¡·ª√å, µ√«®«—¥∑’Ë

§«“¡¬“«§≈◊Ëπ Ò˘Û.˜ π“‚π‡¡µ√, §«“¡°«â“ß¢Õß slit .ı

π“‚π‡¡µ√.

·§¥‡¡’¬¡ „™â·∑àß°√“‰ø∑å„π°“√‡°‘¥Õ–µÕ¡‰¡‡´™—π

(graphite furnace),  “√µ—«ª√—∫ §◊Õ ·Õ¡‚¡‡π’¬¡øÕ ‡øµ,

ª√‘¡“µ√∑’Ë„™â©’¥ “√µ—«Õ¬à“ß ‡∑à“°—∫ Ò ‰¡‚§√≈‘µ√, lamp

current Ù. ¡‘≈≈‘·Õ¡·ª√å, µ√«®«—¥∑’Ë§«“¡¬“«§≈◊Ëπ ÚÚ¯.¯

π“‚π‡¡µ√, §«“¡°«â“ß¢Õß slit .ı π“‚π‡¡µ√.

º≈·≈–«‘®“√≥å
º≈°“√µâ¡¬“‡∫≠®°Ÿ≈ (‡ ¡Õ¿“§) „π∂â«¬ª“°π°·≈–
„πÀ¡âÕ¥‘π

®“°µ“√“ß∑’Ë Ò æ∫πÈ”Àπ—°¢Õß ¡ÿπ‰æ√∑’Ë‡°‘ππÈ”Àπ—°®√‘ß

√âÕ¬≈– Ú-ÒÚ.  ¡ÿπ‰æ√™‘Èπ„À≠à ‡™àπ ‡Àßâ“¢‘ß·Àâß ¥’ª≈’ ‡∂“

 –§â“π ®–¡’πÈ”Àπ—°‡°‘π¡“°°«à“√“°‡®µ¡Ÿ≈‡æ≈‘ß·¥ß·≈–√“°

™â“æ≈Ÿ∑’Ë¡’¢π“¥‡≈Á°.  ‡π◊ËÕß®“° ¡ÿπ‰æ√∑’Ë„™â¡’§«“¡·¢Áß ·≈–

‡ªìπ‡Àßâ“ º≈ À√◊Õ√“° ‰¡à„™àºß≈–‡Õ’¬¥ ®÷ß·∫àß∫√√®ÿ„Àâ‰¥âπÈ”

Àπ—°∑’ËµâÕß°“√·≈–∂Ÿ°µâÕß‰¥â¬“°. ¥—ßπ—ÈπºŸâ∫√‘‚¿§§«√‡≈◊Õ°

´◊ÈÕ¬“®“°·À≈àß∑’Ëπà“‡™◊ËÕ∂◊Õ ‡æ√“–πÈ”Àπ—°¢Õßµ—«¬“Õ“®¡“°

°«à“∑’Ë√–∫ÿ ‡π◊ËÕß®“° ¡ÿπ‰æ√∑’Ë‡ªìπ™‘Èπ„À≠à‰¡à “¡“√∂·∫àß„Àâ

‡≈Á°·≈–¡’πÈ”Àπ—°∑’Ë∂Ÿ°µâÕß‰¥â ∂â“ºŸâ∫√‘‚¿§´◊ÈÕ¬“ ¡ÿπ‰æ√‡æ◊ËÕ

π”‰ªµâ¡°‘π‡Õß ·≈–ºŸâª√–°Õ∫°“√‰¡à‡¢â¡ß«¥„π°“√∫√√®ÿ¬“

 ¡ÿπ‰æ√„Àâ¡’πÈ”Àπ—°µ√ßµ“¡°”Àπ¥„πµ”√—∫ Õ“®¡’‚Õ°“ ‰¥â

ª√‘¡“≥¬“¡“°°«à“∑’Ë§«√®–‰¥â.

«‘∏’°“√µâ¡¬“ Ÿµ√ ≈÷ß „™â ¡ÿπ‰æ√·µà≈–™π‘¥Àπ—° Û.˜ı

°√—¡ ‡µ‘¡πÈ”∑à«¡ ¡ÿπ‰æ√∑—Èß ı ™π‘¥.  µâ¡πÈ”„Àâß«¥‡À≈◊ÕπÈ”¬“

Ò „π Û µâ¡´È” Û §√—Èß®“°°“°‡¥‘¡. π”πÈ”¬“®“°°“√µâ¡∑—Èß Û

§√—Èß¡“√«¡°—π ·∫àßπÈ”¬“°‘π Û §√—Èß„ÀâÀ¡¥¿“¬„π Ò «—π.

 à«π°“√µâ¡¬“ Ÿµ√∫“∑ ®–„™â ¡ÿπ‰æ√·µà≈–™π‘¥Àπ—° Òı °√—¡

‡µ‘¡πÈ”®π∑à«¡ ¡ÿπ‰æ√. «—π∑’Ë Ò µâ¡πÈ”„Àâß«¥‡À≈◊ÕπÈ”¬“ Ò „π

Û  à«π ·∫àßπÈ”¬“°‘π Û §√—Èß„ÀâÀ¡¥¿“¬„π Ò «—π ·≈â«‡°Á∫

°“°„πµŸâ‡¬Áπ‡æ◊ËÕµâ¡µàÕ‚¥¬«‘∏’‡¥’¬«°—π„π«—π∑’Ë Ú ·≈–«—π∑’Ë Û.

«‘∏’°“√µâ¡¬“∑’Ë°≈à“«¡“·≈â« ‰¥âÀ“ª√‘¡“µ√¢ÕßπÈ”∑’Ë‡µ‘¡

„Àâ∑à«¡¬“„π∂â«¬ª“°π°°àÕπ·≈â«®÷ßÀ“§à“‡©≈’Ë¬ ·≈–§”π«≥

µ“√“ß∑’Ë Ò πÈ”Àπ—°¢Õßµ”√—∫¬“‡∫≠®°Ÿ≈ (‡ ¡Õ¿“§) ‡©≈’Ë¬®“°

°“√™—Ëß Û §√—Èß

πÈ”Àπ—° (°√—¡)

 ¡ÿπ‰æ√ √–∫ÿ„π´Õß ∑’Ë™—Ëß‰¥â®√‘ß

‡©≈’Ë¬ (n = Û) % ∑’Ë‡°‘π¡“

√“°‡®µ¡Ÿ≈‡æ≈‘ß·¥ß Û Û ± .ˆ 

‡Àßâ“¢‘ß·Àâß Û ÛÛ ± .Ù Ò

¥’ª≈’ Û ÛÙ ± .˘ ÒÚ

√“°™â“æ≈Ÿ Û ÛÒ ± .Ò Ú

‡∂“ –§â“π Û ÛÚ ± Ò.˘ ˜
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À“ª√‘¡“µ√¢ÕßπÈ”¬“∑’Ë§«√‡À≈◊Õ‡ªìπ Ò „π Û ·≈–„™âª√‘¡“µ√

∑’Ë§”π«≥‰¥âµ≈Õ¥°“√∑¥≈Õß ´÷Ëßª√‘¡“µ√πÈ”∑’Ë„™â‡√‘Ë¡µâπ„π

°“√µâ¡¬“‡∫≠®°Ÿ≈ (‡ ¡Õ¿“§)  Ÿµ√ ≈÷ß‡∑à“°—∫ ˆ˜.˜ ± Ú.ˆ

¡≈. ·≈– Ÿµ√∫“∑‡∑à“°—∫ ÙÚ¯.Ú ± Ò.˜ ¡≈.  ¥—ßπ—Èπª√‘¡“µ√

πÈ”∑’Ëµâ¡‡À≈◊Õ Ò „π Û ¢Õß Ÿµ√ ≈÷ß‡∑à“°—∫ ÚÛ ¡≈.·≈– Ÿµ√

∫“∑‡∑à“°—∫ ÒÙÛ ¡≈. µ“¡≈”¥—∫.

‡π◊ËÕß®“°„™â∂â«¬ª“°π°‡ªìπ¿“™π–·°â«‡ª√’¬∫‡∑’¬∫°—∫

À¡âÕ¥‘π®÷ßµâÕß°”Àπ¥‡«≈“„π°“√µâ¡¬“„Àâ‡∑à“°—π °“√µâ¡¬“

 Ÿµ√ ≈÷ß®–„™â‡«≈“„π°“√µâ¡„Àâ‡¥◊Õ¥·≈–‡«≈“„π°“√µâ¡„Àâ¡’

ª√‘¡“µ√‡À≈◊Õ Ò/Û πâÕ¬°«à“¬“ Ÿµ√∫“∑ (µ“√“ß∑’Ë Ú).  À≈—ß

µâ¡πÈ”¬“¡’ ’‡¢â¡¢÷Èπ·≈–¡’§«“¡‡ªìπ°√¥‡æ‘Ë¡¢÷Èπ´÷Ëßµà“ß®“°§à“∑’Ë

«—¥§√—Èß·√°Õ¬à“ß¡’π—¬ ”§—≠ (§à“æ’ < .ı). ≈—°…≥–¢Õß

µ“√“ß∑’Ë Ú ‡«≈“„π°“√µâ¡πÈ”¬“ ¡ÿπ‰æ√‡∫≠®°Ÿ≈ (‡ ¡Õ¿“§)  Ÿµ√ ≈÷ß·≈– Ÿµ√∫“∑„π∂â«¬ª“°π°‡À≈◊Õª√‘¡“µ√ Ò/Û  à«π (®“°°“√

∑¥≈Õß È́”„π ı ∂â«¬)

πÈ”¬“°àÕπµâ¡ ‡«≈“∑’ËπÈ”¬“ ‡«≈“∑’Ë„™âµâ¡ πÈ”¬“∑’Ë‡À≈◊Õ Ò/Û

 Ÿµ√ Õÿ≥À¿Ÿ¡‘ (˚´) §à“ æ’‡ÕÁ™  ’ ‡¥◊Õ¥ ‡À≈◊Õ Ò/Û Õÿ≥À¿Ÿ¡‘ §à“ æ’‡ÕÁ™  ’

(π“∑’) (π“∑’) (˚´)

 ≈÷ß Ú˘. ± . ı.ÙÚ ± .ı ‡À≈◊ÕßÕàÕπ ˜.˜ ±  Û.¯ ÚÒ.Û ± ı.˘ ˘˜.¯ ± .Û Ù.˘˘ ± .Ù πÈ”µ“≈‡¢â¡

∫“∑ Ú¯.Ú ± .Û˜ ı.˜Ò ± .ÒÒ ‡À≈◊ÕßÕàÕπ ÛÛ ± ÒÒ ¯˜.¯ ± ¯.Ú ˘˘.Ò ± .Ù ı.ÒÒ ± .ˆ πÈ”µ“≈‡¢â¡

µ“√“ß∑’Ë Û ≈—°…≥–¿“™π–∑’Ë„™âµâ¡¬“‡∫≠®°Ÿ≈ ( Ÿµ√‡ ¡Õ¿“§) (®“° ı ¿“™π–)

¢π“¥∫√√®ÿ ‡ âπºà“π»Ÿπ¬å°≈“ß¿“¬„π §«“¡ Ÿß
¿“™π– «— ¥ÿ  ’

(¡‘≈≈‘≈‘µ√) (‡´πµ‘‡¡µ√) (‡´πµ‘‡¡µ√)

∂â«¬ª“°π° ·°â« ˆ ± . „  ª“°À¡âÕ = ˘.ı ± .ÒÚ ÒÚ

°≈“ßÀ¡âÕ = ˘.ı ± .

°âπÀ¡âÕ = ˘.ı ± .

À¡âÕ¥‘π ¿“™π–¥‘π‡º“ ˜˜Û ± ÒÒ  â¡·¥ß ª“°À¡âÕ = ˘.˜ˆ-Ò.Ú* ± .Û ÒÚ

°≈“ßÀ¡âÕ = ÒÙ.Û ± .Ù

°âπÀ¡âÕ = ÒÙ ± .˜

‡ âπ√Õ∫«ßµ√ß°≈“ßÀ¡âÕ«—¥¥â“ππÕ° = Ù˜.Ò ± Ò.˘

*‡π◊ËÕß®“°ª“°À¡âÕ¥‘π‰¡à‡ªì«ß°≈¡®÷ß∑”°“√«—¥‡ âπºà“π»Ÿπ¬å°≈“ß¿“¬„π¢Õßµ√ß°≈“ßÀ¡âÕ Õß∑‘»∑“ß  à«π∑’Ë·§∫°«à“«—¥‰¥â¬“« ̆ .˜ˆ ± .Û ‡´πµ‘‡¡µ√

·≈– à«π∑’Ë°«â“ß«—¥‰¥â¬“« Ò.Ú ± .Û ‡´πµ‘‡¡µ√ ∑—Èßπ’È§à“§«“¡§≈“¥‡§≈◊ËÕπ¢Õß°“√«—¥∑—Èß Õß¥â“π®“°À¡âÕ∑—Èß ı „∫‡∑à“°—π §◊Õ .Û

µ“√“ß∑’Ë Ù  ¡∫—µ‘∑“ß°“¬¿“æ¢ÕßπÈ”¬“ª√‘¡“µ√ ˆ¯ ¡≈. ®“° ¡ÿπ‰æ√‡¥’Ë¬«Ê¢Õß¬“‡∫≠®°Ÿ≈ (‡ ¡Õ¿“§) ∫√√®ÿ„π∂â«¬ª“°π° ∑’Ë‰¡à

ºà“π°“√µâ¡ ‡¡◊ËÕ —ß‡°µ¿“¬„π ˆ π“∑’ (∑”°“√∑¥≈Õß È́”„π Û ∫’°‡°Õ√å)

µ”√—∫¬“‡∫≠®°Ÿ≈ πÈ”Àπ—° (°√—¡)  ’* §à“§«“¡‡ªìπ°√¥-‡∫ **

√“°‡®µ¡Ÿ≈‡æ≈‘ß·¥ß Û.¯ ± .Ò ‡À≈◊Õß/‡À≈◊Õß‡¢â¡ Ù.¯/Ù.Ù

‡Àßâ“¢‘ß·Àâß Û.˘ ± .¯ ‡À≈◊ÕßÕàÕπ/‡À≈◊Õß‡¢â¡ ˆ.Ú/ˆ.Ù

¥’ª≈’ Û.˜ ± .ˆ ‡À≈◊ÕßÕàÕπ/‡À≈◊Õß‡¢â¡ ı.ı/ı.Ù

√“°™â“æ≈Ÿ Û.¯ ± .ı ‡À≈◊ÕßÕàÕπ/‡À≈◊Õß‡¢â¡ ı.Ù/ı.Ù

‡∂“ –§â“π Û.¯ ± .Ù ‡À≈◊ÕßÕàÕπ/‡À≈◊Õß‡¢â¡ ı.Ù/ı.Û

À¡“¬‡Àµÿ *· ¥ß ’∑’Ë‡√‘Ë¡µâπ/·≈–‡¡◊ËÕ‡«≈“ºà“π‰ª ˆ π“∑’

**· ¥ß§à“§«“¡‡ªìπ°√¥-‡∫  ‡√‘Ë¡µâπ/·≈–‡¡◊ËÕ‡«≈“ºà“π‰ª ˆ π“∑’
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∂â«¬ª“°π°·≈–À¡âÕ¥‘π∑’Ë„™â„π°“√∑¥≈Õß· ¥ß„πµ“√“ß∑’Ë Û

®“°°“√»÷°…“æ∫§«“¡§≈“¥‡§≈◊ËÕπ∑’ËÕ“®‡°‘¥¢÷Èπ‰¥â„π°“√

‡µ‘¡πÈ”„Àâ∑à«¡¬“∑—Èß Õß Ÿµ√ ®“°°“√‡≈◊Õ°¿“™π–∑’Ë„™âµâ¡ ·≈–

®“°∫ÿ§§≈∑’Ë∑”°“√µâ¡¬“ ‡æ√“– ¡ÿπ‰æ√¡’¢π“¥‰¡à‡∑à“°—π.

°“√‡√’¬ßµ—«¢Õß ¡ÿπ‰æ√·µà≈–™‘Èπ¡’º≈µàÕª√‘¡“µ√¢Õß ¡ÿπ‰æ√

·≈–¡’º≈µàÕª√‘¡“µ√πÈ”∑’Ë„™â‡æ◊ËÕ„Àâ∑à«¡¬“. πÕ°®“°π’È∫“ß™‘Èπ

 à«π¢Õß ¡ÿπ‰æ√®–≈Õ¬ ®÷ß¬“°µàÕ°“√°”Àπ¥ª√‘¡“µ√. °“√

»÷°…“π’È®÷ß‡°≈’Ë¬ ¡ÿπ‰æ√„Àâ‡√’¬ßµ—«∑’Ë°âπ¿“™π–„Àâ¡“°∑’Ë ÿ¥∑ÿ°

§√—Èß∑’Ë»÷°…“‚¥¬‰¡à¡’°“√°¥À√◊ÕÀ—° ¡ÿπ‰æ√„Àâ‡ªìπ™‘Èπ à«π∑’Ë

‡≈Á°≈ß.

µ“√“ß∑’Ë Ù · ¥ß§à“§«“¡‡ªìπ°√¥-‡∫  ·≈– ’¢ÕßπÈ”¬“

¢Õß ¡ÿπ‰æ√·µà≈–™π‘¥∑’ËÀπ—° Û.˜-Û.˘ °√—¡ ÷́Ëß‡∑à“°—∫ Ÿµ√ ≈÷ß

À≈—ß·™àπÈ”π“π ˆ π“∑’„π∂â«¬ª“°π° (´÷Ëßπ“πæÕ‚¥¬§‘¥®“°

‡«≈“„π°“√µâ¡¬“ Ÿµ√ ≈÷ßπ“π ÚÒ.Û ± ı.˘ π“∑’‡æ◊ËÕ∑”„Àâ¬“

ß«¥‡À≈◊Õ Ò/Û) æ∫«à“‡¡◊ËÕ‡«≈“ºà“π‰ªπÈ”¬“ ¡ÿπ‰æ√·µà≈–

™π‘¥¡’ ’‡¢â¡¢÷Èπ·≈–¡’§à“æ’‡Õ™Õ¬Ÿà„π™à«ß∑’Ë‡ªìπ°√¥ÕàÕπ ®“°

µ“√“ß∑’Ë ı.  ‡¡◊ËÕ·™à ¡ÿπ‰æ√√«¡°—π∑—Èß ı ™π‘¥µ“¡ Ÿµ√ ≈÷ß

·≈– Ÿµ√∫“∑„π∂â«¬ª“°π°  ’‡¢â¡¢÷ÈπÀ≈—ß·™à·≈–¡’§«“¡‡ªìπ

°√¥¡“°¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠ (§à“æ’ < .ı).  ‡¡◊ËÕæ‘®“√≥“

§«“¡‡ªìπ°√¥¢ÕßπÈ”¬“ ¡ÿπ‰æ√„π·µà≈– Ÿµ√∑’Ë‡µ√’¬¡‚¥¬«‘∏’

°“√·™à ˆ π“∑’ (µ“√“ß∑’Ë ı) °—∫°“√µâ¡®πß«¥‡À≈◊Õ Ò/Û

(µ“√“ß∑’Ë Ú) æ∫«à“πÈ”¬“ ¡ÿπ‰æ√∑—Èß Ú  Ÿµ√∑’Ëµâ¡®πß«¥‡À≈◊Õ

Ò/Û ¡’§«“¡‡ªìπ°√¥¡“°°«à“ ·≈–¡’ ’‡¢â¡¢÷Èπ‡¡◊ËÕ‡∑’¬∫°—∫

πÈ”¬“∑’Ë‰¡àµâ¡.  ¥—ßπ—Èπ°“√µâ¡∑”„Àâ¡’°“√≈–≈“¬À√◊Õ °—¥µ—«¬“

ÕÕ°¡“‰¥â¡“°°«à“‰¡àµâ¡.

‡æ◊ËÕ»÷°…“«à“À¡âÕ¥‘π®–¡’°“√ª≈¥ª≈àÕ¬ “√„¥ Ê  ŸàπÈ”

 ¡ÿπ‰æ√À≈—ß®“°µâ¡ ®÷ß∑”°“√»÷°…“§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ

¢ÕßπÈ”‡ª≈à“„πª√‘¡“µ√‡∑à“°—∫¬“ Ÿµ√ ≈÷ß∑’Ëºà“π°“√µâ¡®π

°√–∑—Ëß‡À≈◊Õª√‘¡“µ√ Ò/Û „πÀ¡âÕ¥‘π ı „∫ ∑”°“√∑¥≈Õß´È”

„π·µà≈–À¡âÕ Û §√—Èß,  —ß‡°µ°“√‡ª≈’Ë¬π·ª≈ß ’ À√◊Õ§à“§«“¡

‡ªìπ°√¥-‡∫ ¢ÕßπÈ”À≈—ß®“°µâ¡ æ∫«à“À≈—ßµâ¡πÈ”‡À≈◊Õª√‘¡“µ√

Ò/Û  ’¢ÕßπÈ”¬—ß„ ‰¡à¡’ ’ ·≈–πÈ”„πÀ¡âÕ°àÕπµâ¡·≈–À≈—ßµâ¡

‡À≈◊Õª√‘¡“µ√πÈ” Ò/Û ¡’§à“‡ªìπ‡∫ ‡∑à“°—∫ ¯.ˆ ± .ˆ ·≈–

¯.Û ± .ı µ“¡≈”¥—∫ ‚¥¬Õÿ≥À¿Ÿ¡‘¢ÕßπÈ”°àÕπµâ¡‡∑à“°—∫

Úı.Ú ± .ÚÚ ˚´ ·≈–Õÿ≥À¿Ÿ¡‘¢ÕßπÈ”∑’Ëµâ¡®π‡À≈◊Õª√‘¡“µ√

Ò „π Û ‡∑à“°—∫ ¯Ò.ı ± Ò.˜ ˚´.

®“°µ“√“ß∑’Ë ˆ · ¥ß«à“‡¡◊ËÕµâ¡¬“ Ÿµ√ ≈÷ß„πÀ¡âÕ¥‘π ¬“

πÈ”µâ¡¡’ ’‡¢â¡¢÷Èπ ·≈–¡’§à“§«“¡‡ªìπ°√¥≈¥≈ß.  πÈ”‡ª≈à“„π

µ“√“ß∑’Ë ı  ¡∫—µ‘¢ÕßπÈ”¬“ ¡ÿπ‰æ√‡∫≠®°Ÿ≈ (‡ ¡Õ¿“§)  Ÿµ√ ≈÷ß·≈– Ÿµ√∫“∑ „π∂â«¬ª“°π° ∑’Ë‰¡àºà“π°“√µâ¡ ‚¥¬·™à‡ªìπ‡«≈“π“π

ˆ π“∑’ (∑”°“√∑¥≈Õß È́”„π ı ∂â«¬ª“°π°)

πÈ”¬“°àÕπ·™à πÈ”¬“À≈—ß·™àπ“π ˆ π“∑’

 Ÿµ√ §à“§«“¡‡ªìπ°√¥-‡∫   ’ §à“§«“¡‡ªìπ°√¥-‡∫    ’

 ≈÷ß ı.ÙÚ ± .ı ‡À≈◊ÕßÕàÕπ ı.Úı ± .Ù ‡À≈◊Õß‡¢â¡

∫“∑ ˆ.ÙÚ ± .Ò ‡À≈◊ÕßÕàÕπ ı.ı˘ ± .˜ ‡À≈◊Õß‡¢â¡

µ“√“ß∑’Ë ˆ  ¡∫—µ‘¢ÕßπÈ”¬“‡∫≠®°Ÿ≈ ( Ÿµ√‡ ¡Õ¿“§)  Ÿµ√ ≈÷ß ·≈– Ÿµ√∫“∑ ®“°°“√µâ¡„πÀ¡âÕ¥‘π (∑¥≈Õß´È” Û §√—Èß„πÀ¡âÕ¥‘π

ı À¡âÕ)

πÈ”¬“°àÕπµâ¡ ‡«≈“∑’ËπÈ”¬“ ‡«≈“∑’Ë„™âµâ¡ πÈ”¬“∑’Ëµâ¡‡À≈◊Õ Ò/Û

 Ÿµ√ Õÿ≥À¿Ÿ¡‘ (˚´) §à“§«“¡‡ªìπ  ’ ‡¥◊Õ¥ ‡À≈◊Õ Ò/Û Õÿ≥À¿Ÿ¡‘ §à“§«“¡‡ªìπ  ’

°√¥-‡∫  (π“∑’) (π“∑’) (˚´) °√¥-‡∫ 

 ≈÷ß ÚÛ.Ú ±.Ûˆ ˆ.Ú ± .Òı ‡À≈◊ÕßÕàÕπ Ò. ± Ú. ÒÛ.¯ ± Ò.ˆ ˘Û.ı± Ò.ı ı.Ú ± .Ò πÈ”µ“≈‡¢â¡

∫“∑ Ú˜.ı ±.ˆÛ ı.¯ ± .˘ ‡À≈◊ÕßÕàÕπ ÙÛ ± Ù.ı ˜¯.¯ ± ˆ.Û ˘Ù.Ù ± .¯ı ı.Û ± .ı πÈ”µ“≈‡¢â¡
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À¡âÕ¥‘π∑’Ë¡’ª√‘¡“µ√‡∑à“°—∫πÈ”¬“ Ÿµ√ ≈÷ß°àÕπµâ¡¡’§«“¡‡ªìπ‡∫ 

·µàπÈ”¬“ ¡ÿπ‰æ√∑’Ëºà“π°“√µâ¡„πÀ¡âÕ¥‘π®πß«¥‡À≈◊Õ Ò/Û ¡’

§«“¡‡ªìπ°√¥¡“°¢÷Èπ · ¥ß«à“°“√µâ¡∑”„Àâµ—«¬“≈–≈“¬À√◊Õ¡’

°“√ °—¥ “√ ”§—≠®“° ¡ÿπ‰æ√ÕÕ°¡“∑”„ÀâπÈ”‡ª≈à“∑’Ëµâ¡„π

À¡âÕ¥‘π∑’ Ë‡¥‘¡¡’§«“¡‡ªìπ‡∫  Ÿß¡’§à“§«“¡‡ªìπ‡∫ ≈¥≈ß.

Õ¬à“ß‰√°Áµ“¡°“√∑’ËπÈ”¬“ ¡ÿπ‰æ√®“°°“√µâ¡¡’§«“¡‡ªìπ°√¥

¡“°°«à“πÈ”‡ª≈à“∑’Ëµâ¡„πÀ¡âÕ¥‘π Õ“®‡π◊ËÕß¡“®“°°“√µâ¡À¡âÕ

¥‘π¥â«¬πÈ”‡ª≈à“°àÕπÀπâ“π’È Û §√—Èß„π·µà≈–À¡âÕ ‡ªìπ‡«≈“π“π

®ππÈ”ß«¥≈ß‡À≈◊Õ Ò/Û  à«ππ—Èπ‰¥â°”®—¥§«“¡‡ªìπ‡∫ ∫â“ß·≈â«

πÈ”¬“∑’Ë‰¥â®÷ß‡ªìπ°√¥ÕàÕπ Ê.

®“°µ“√“ß∑’Ë ˜ æ∫«à“ ’¢ÕßπÈ”¬“À≈—ß®“°·™à¬“ ¡ÿπ‰æ√

„πÀ¡âÕ¥‘ππ“π ˆ π“∑’‰¡à‡¢â¡¡“°‡À¡◊ÕππÈ”¬“∑’Ëºà“π°“√µâ¡

®πß«¥‡À≈◊Õ Ò/Û ·≈–πÈ”¬“∑—Èß Õß Ÿµ√À≈—ß·™à¬“ ¡ÿπ‰æ√π“π

ˆ π“∑’¡’§«“¡‡ªìπ°√¥‡æ‘Ë¡¢÷Èπ®“°°àÕπ·™àÕ¬à“ß¡’π—¬ ”§—≠

(§à“æ’ < .ı) · ¥ß«à“°“√·™àÀ√◊Õµâ¡¬“ ∑”„Àâµ—«¬“≈–≈“¬

ÕÕ°¡“·µà‰¡à¡“°‡∑à“°“√µâ¡.

πÕ°®“°π’È æ∫«à“À¡âÕ¥‘π “¡“√∂¥Ÿ¥´—∫πÈ” ‡¡◊ËÕπ”À¡âÕ

¥‘π∑’Ë·Àâß¡“‡µ‘¡πÈ”ª√‘¡“µ√‡¥’¬«°—∫∑’Ë„™â„π Ÿµ√ ≈÷ß (ˆ¯ ¡≈.)

‡ªìπ‡«≈“µà“ß Ê °—π·≈â««—¥ª√‘¡“µ√πÈ”∑’ËÀ“¬‰ª∑’Ë‡«≈“µà“ß Ê

æ∫«à“ª√‘¡“µ√‡©≈’Ë¬∑’ ËÀ¡âÕ¥‘π·µà≈–À¡âÕ¥Ÿ¥´—∫πÈ”§‘¥‡ªìπ

Ò˜. ± Û.Ò ¡≈. ¿“¬„π‡«≈“ ˆ π“∑’ (√Ÿª∑’Ë Ò) „π¢≥–∑’Ë

À¡âÕ∑’Ë·™àπÈ”‰«â°àÕπ Ò §◊π ·≈â«º÷Ëß„Àâ·ÀâßÀ¡“¥°àÕπ∑”°“√

∑¥≈Õß¥Ÿ¥´—∫πÈ”‰«â‡æ’¬ß ¯.ÒÚ ± Ò.Ò ¡≈. ´÷ËßπâÕ¬°«à“À¡âÕ

·Àâßª√–¡“≥§√÷ËßÀπ÷Ëß. „π°“√»÷°…“π’È‰¥â„™âÀ¡âÕ∑’Ë¡’°“√·™àπÈ”‰«â

Ò §◊π·≈–º÷Ëß„ÀâÀ¡“¥°àÕπ°“√∑¥ Õ∫ πÕ°®“°π’È¬—ßæ∫«à“

 ¡ÿπ‰æ√‡Õß°Á¡’°“√¥Ÿ¥´—∫πÈ”À≈—ßµâ¡ ‚¥¬‡©æ“–„π Ÿµ√∫“∑∑’Ë

¡’°“√‡°Á∫°“°‰«âµâ¡„π«—π∑’Ë Ú ·≈– Û  ¡ÿπ‰æ√°àÕπµâ¡¡’

πÈ”Àπ—°‡©≈’Ë¬ ˜ı °√—¡ πÈ”Àπ—°‡ªï¬°¢Õß ¡ÿπ‰æ√  Ÿµ√∫“∑

µ“√“ß∑’Ë ˜  ¡∫—µ‘¢ÕßπÈ”¬“‡∫≠®°Ÿ≈ ( Ÿµ√‡ ¡Õ¿“§)  Ÿµ√ ≈÷ß ·≈– Ÿµ√∫“∑ „πÀ¡âÕ¥‘π∑’Ë‰¡àºà“π°“√µâ¡

πÈ”¬“°àÕπ·™à πÈ”¬“À≈—ß·™àπ“π ˆ π“∑’

 Ÿµ√ §à“§«“¡‡ªìπ°√¥-‡∫   ’ §à“§«“¡‡ªìπ°√¥-‡∫    ’

 ≈÷ß ˆ.˘ ± .Ù ‡À≈◊ÕßÕàÕπ ı.Ûı ± .ˆ ‡À≈◊Õß‡¢â¡

∫“∑ ı.¯Ò ± .ÒÒ ‡À≈◊ÕßÕàÕπ ı.Ùˆ ± .Ù ‡À≈◊Õß‡¢â¡

µ“√“ß∑’Ë ¯ ª√‘¡“≥‚≈À–Àπ—°„π ¡ÿπ‰æ√·µà≈–™π‘¥∑’Ë¡’πÈ”Àπ—° Û.˜-Û.˘ °√—¡ ‚¥¬‰¡àºà“π°“√µâ¡„π∫’°‡°Õ√å ‡¡◊ËÕ —ß‡°µ¿“¬„π ̂  π“∑’

(ppm =  à«π„π≈â“π à«π ·≈– ppb = à«π„πæ—π≈â“π à«π)

µ”√—∫¬“‡∫≠®°Ÿ≈ µ–°—Ë« (ppm)  “√ÀπŸ (ppb) ·§¥‡¡’¬¡ (ppb)

√“°‡®µ¡Ÿ≈‡æ≈‘ß·¥ß .˘ı . .˘ˆ

‡Àßâ“¢‘ß·Àâß .ÚıÚ . .ÒÒÛ

¥’ª≈’ .ÚÚÚ . .Ú˘

√“°™â“æ≈Ÿ . . .ıÙ

‡∂“ –§â“π . . .ÛÙ

Úı

Ú

Òı

Ò

ı


 Ò Ú Û Ù ı ˆ ˜

ª√
‘¡“

µ√
π

È” 
(¡

‘≈≈
‘≈‘µ

√)

‡«≈“ (π“∑’)

√Ÿª∑’Ë Ò ª√‘¡“µ√πÈ”∑’Ë´÷¡À“¬‡¢â“‰ª„πÀ¡âÕ ( Ÿµ√ ≈÷ß) (®“°°“√

∑¥≈Õß„πÀ¡âÕ¥‘π ı À¡âÕ)



«“√ “√°“√·æ∑¬å·ºπ‰∑¬·≈–°“√·æ∑¬å∑“ß‡≈◊Õ° ªï∑’Ë ı ©∫—∫∑’Ë Ú æƒ…¿“§¡ -  ‘ßÀ“§¡ Úıı

À≈—ßµâ¡®πß«¥ Ò/Û ®–‡ªìπ ÒıÛ.˜ ± Ú.˘ı °√—¡ °“√‡°Á∫

°“°¬“‰«â„πµŸâ‡¬Áππ“π Ò  —ª¥“Àå æ∫«à“°“°¢Õß¬“ ¡ÿπ‰æ√

·≈–πÈ”¬“∑’Ë‰¥â®“°°“√·™à¬“ Ÿµ√∫“∑ ∑’Ë‰¡à‰¥âµâ¡ ®– —ß‡°µæ∫

°“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ√“ „π¢≥–∑’Ë°“°¢Õß¬“ ¡ÿπ‰æ√ Ÿµ√∫“∑

·≈–πÈ”¬“∑’Ë‡°Á∫®“°°“√µâ¡ß«¥‡À≈◊Õ Ò/Û ®–‰¡àæ∫°“√ªπ

‡ªóôÕπ¢Õß‡™◊ÈÕ√“.

°“√∑¥ Õ∫À“°“√ªπ‡ªóôÕπ‚≈À–Àπ—°

‡æ◊ËÕ‡ªìπ°“√¬◊π¬—π«à“°“√µâ¡‰¡à¡’º≈∑”„Àâ‡°‘¥°“√ª≈¥

ª≈àÕ¬‚≈À–Àπ—°∑’ËÕ“®ªπ‡ªóôÕπ„π ¡ÿπ‰æ√«—µ∂ÿ¥‘∫À√◊Õ®“°

¿“™π–∑’Ë„™âµâ¡ ®÷ß∑¥ Õ∫À“ª√‘¡“≥‚≈À–Àπ—° Û ™π‘¥∑’Ë¡’

°“√§«∫§ÿ¡‰¡à„Àâªπ‡ªóôÕπ„π¬“ ¡ÿπ‰æ√ §◊Õ µ–°—Ë«  “√ÀπŸ

·≈–·§¥‡¡’¬¡. „π°“√∑¥≈Õß·µà≈–§√—Èß®–À“°√“ø¡“µ√∞“π

¢Õß “√¡“µ√∞“π‚≈À–Àπ—°„À¡à∑ÿ°§√—Èß °√“ø¡“µ√∞“π∑’Ë‰¥â¡’

§«“¡ —¡æ—π∏å‡™‘ß‡ âπµ√ß (Linear regression) ·≈–¡’§à“ r2 ¡“°

°«à“ .˘˘ ∑ÿ°§√—Èß.

®“°µ“√“ß∑’Ë ¯ æ∫«à“ ¡ÿπ‰æ√·µà≈–™π‘¥°àÕππ”¡“µâ¡

¡’‚≈À–ªπ‡ªóôÕπµË”°«à“∑’Ë¡“µ√∞“π°”Àπ¥ ́ ÷Ëßµ“¡¢âÕ°”Àπ¥¢Õß

Thai Herbal Pharmacopoeia II °”Àπ¥§à“¡“µ√∞“π∑’Ë

¬Õ¡„Àâ¡’°“√ªπ‡ªóôÕπ„π ¡ÿπ‰æ√∑’Ë‰¥â®“°æ◊™¥—ßπ’È ‚≈À–µ–°—Ë«

§«√πâÕ¬°«à“ Ò  à«π„π≈â“π à«π,  “√ÀπŸ§«√πâÕ¬°«à“ Ù

 à«π„π≈â“π à«π, ·≈–·§¥‡¡’¬¡§«√πâÕ¬°«à“ .Û  à«π„π

≈â“π à«π.  ‡æ◊ ËÕæ‘ Ÿ®πå«à“¡’°“√ª≈¥ª≈àÕ¬‚≈À–Àπ—°®“°

¿“™π–∑’Ë„™âµâ¡À√◊Õ‰¡à®÷ß·™àπÈ”„π∂â«¬ª“°π° ·≈–À¡âÕ¥‘π

·≈â«π”πÈ”µ—«Õ¬à“ß∑’Ë‰¥â®“°∑—Èß Ú ¿“™π–‰ª«‘‡§√“–ÀåÀ“ª√‘¡“≥

‚≈À–Àπ—°·µà≈–™π‘¥. º≈¥—ß· ¥ß„πµ“√“ß∑’Ë ˘.

®“°µ“√“ß∑’Ë ˘ ª√‘¡“≥‚≈À–Àπ—°∑’Ë«‘‡§√“–Àå‰¥â®“°

·µà≈–µ—«Õ¬à“ß¡’§à“µà“ß°—π ·≈–¡’§à“‰¡à‡°‘π∑’Ë¡“µ√∞“π°”Àπ¥.

‡¡◊ËÕæ‘®“√≥“°“√ª≈¥ª≈àÕ¬‚≈À–Àπ—°®“°·µà≈–¿“™π–æ∫«à“

‚¥¬ à«π„À≠àÀ¡âÕ¥‘π¡’ª√‘¡“≥‚≈À–Àπ—°¡“°°«à“∂â«¬ª“°π°

‚¥¬‡©æ“–µ–°—Ë« Õ¬à“ß‰√°Áµ“¡°“√µâ¡‰¡à∑”„Àâ°“√ª≈¥ª≈àÕ¬

¢Õß‚≈À–Àπ—°‡æ‘Ë¡¡“°¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠.

‡¡◊ËÕæ‘®“√≥“«‘∏’°‘π¬“À¡âÕ Ÿµ√ ≈÷ß‡∑’¬∫°—∫ Ÿµ√∫“∑ ®–

‡ÀÁπ§«“¡·µ°µà“ß¢Õß§«“¡‡¢â¡¢âπ¢Õß¬“∑’Ë°‘π‡¢â“ Ÿà√à“ß°“¬

‚¥¬ Ÿµ√ ≈÷ß¡’°“√π”¬“∑’Ëµâ¡∑—Èß Û §√—Èß¡“√«¡°—π·≈–·∫àß°‘π

Û §√—Èß„π Ò «—π ´÷Ëßπà“®–¡’µ—«¬“∑’Ë‰¥â√—∫·µà≈–§√—Èß‡∑à“ Ê °—π.

·µà Ÿµ√∫“∑®–·∫àß°‘π®“°°“√µâ¡·µà≈–§√—Èß µ—«¬“∑’Ë‰¥â√—∫„π

°“√µâ¡§√—Èß·√°®–‡¢â¡¢âπ°«à“°“√µâ¡§√—ÈßµàÕ Ê ‰ª ‡¡◊ËÕ°‘π∑ÿ°

§√—Èß∑’Ëµâ¡ ®÷ßπà“®–‰¥â√—∫¬“∑’Ë®“ß≈ß‰ª‡√◊ËÕ¬ Ê. À“°À≈—°°“√

·æ∑¬å·ºπ‰∑¬∑’ËµâÕß°“√„Àâ¬“≈¥§«“¡·√ß≈ß‡√◊ËÕ¬ Ê «‘∏’°“√

µâ¡µ“¡ Ÿµ√∫“∑®–‡À¡“– ¡°«à“. ¢âÕ¥’¢Õß°“√µâ¡·≈–°‘π∑ÿ°

«—π®–‡À¡“– ”À√—∫ºŸâ∑’Ë‰¡à¡’µŸâ‡¬Áπ‡°Á∫√—°…“πÈ”¬“·≈–°“° ∑”„Àâ

‰¡à∫Ÿ¥‡ ’¬‰¥âßà“¬.

 √ÿª

®“°°“√»÷°…“æ∫«à“°“√·™à¬“∑”„Àâ¡’°“√≈–≈“¬À√◊Õ °—¥

µ—«¬“ ”§—≠ÕÕ°¡“®“°¬“ ¡ÿπ‰æ√¥—ß —ß‡°µ‰¥â®“° ’·≈–

§à“§«“¡‡ªìπ°√¥∑’Ë‡æ‘Ë¡¢÷Èπ. °“√µâ¡¬“∑”„Àâ‰¥âµ—«¬“¡“°°«à“

·≈–‡ªìπ°“√¶à“‡™◊ ÈÕ∑’ËÕ“®ªπ‡ªóôÕπ„π«—µ∂ÿ¥‘∫ ¿“™π– À√◊Õ

√–À«à“ß°√–∫«π°“√‡µ√’¬¡¬“. ®“°°“√»÷°…“‰¥â·π«ªØ‘∫—µ‘

 ”À√—∫ºŸâ∫√‘‚¿§„π°“√µâ¡¬“ ‡√‘Ë¡µ—Èß·µà°“√‡µ√’¬¡¿“™π–„π

°“√µâ¡ §«√„Àâ„™âÀ¡âÕ∑’Ë¡’°“√·™àπÈ”‰«â Ò §◊π·≈–º÷Ëß„ÀâÀ¡“¥°àÕπ

‡æ◊ËÕ‰¡à„ÀâÀ¡âÕ¥‘π¥Ÿ¥πÈ”®“°∑’Ë‡µ‘¡‡æ◊ËÕµâ¡¬“¡“°‰ª. °“√µâ¡¬“

µ“√“ß∑’Ë ˘ ª√‘¡“≥‚≈À–Àπ—°®“°πÈ”¬“ ¡ÿπ‰æ√ Ÿµ√‡∫≠®°Ÿ≈∑’Ë·™àÀ√◊Õµâ¡„π¿“™π–π“π ̂  π“∑’ (ppm =  à«π„π≈â“π à«π ·≈– ppb =

 à«π„πæ—π≈â“π à«π)

·™àπÈ”π“π ˆ π“∑’ µâ¡πÈ”π“π ˆ π“∑’

¿“™π–  Ÿµ√ µ–°—Ë« (ppm)  “√ÀπŸ (ppb) ·§¥‡¡’¬¡ (ppb) µ–°—Ë« (ppm)  “√ÀπŸ (ppb) ·§¥‡¡’¬¡ (ppb)

À¡âÕ¥‘π ∫“∑ .ÒÙ . .Òˆ .ÒÒ .Ò .Ú

 ≈÷ß .Ò¯ . . .Ò . .ÒÙ

∂â«¬ª“°π° ∫“∑ .ˆ . .Òı .¯ . .Ú˜

 ≈÷ß . . . . . .ÒÙ

À¡“¬‡Àµÿ : ppm =  à«π„πæ—π à«π;  ppb =  à«π„πæ—π≈â“π à«π

ÒÙ¯
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 Ÿµ√∫“∑§«√‡°Á∫¬“„πµŸâ‡¬Áπ‡æ◊ËÕªÑÕß°—π°“√‡°‘¥√“. ®“°°“√

»÷°…“ª√‘¡“≥‚≈À–Àπ—°æ∫‚≈À–Àπ—°„πæ◊™ ¡ÿπ‰æ√·≈–À¡âÕ

¥‘π∑’Ëπ”¡“»÷°…“πâÕ¬¡“° ·≈–¡’§à“‰¡à‡°‘π°«à“√–¥—∫¡“µ√∞“π

∑’Ë°”Àπ¥„π Thai Herbal Pharmacopoeia II. · ¥ß«à“

°“√µâ¡‰¡à∑”„Àâ‡°‘¥°“√ª≈¥ª≈àÕ¬‚≈À–Àπ—°ÕÕ°¡“®“°À¡âÕ

¥‘π¡“°¢÷Èπ ·≈–°“√µâ¡¬“ ¡ÿπ‰æ√ Ÿµ√‡∫≠®°Ÿ≈‰¡à‡√àß°“√

ª≈¥ª≈àÕ¬‚≈À–Àπ—°®“°À¡âÕ¥‘π.  Õ¬à“ß‰√°Áµ“¡ µ—«Õ¬à“ß¬“

 ¡ÿπ‰æ√∑’Ëπ”¡“»÷°…“π’È‡ªìπµ—«Õ¬à“ß®“°»“≈“‰∑¬ »Ÿπ¬åΩñ°

Õ∫√¡°“√·æ∑¬å·ºπ‰∑¬  ∂“∫—π°“√·æ∑¬å·ºπ‰∑¬ ´÷Ëß¡’

°“√§«∫§ÿ¡¡“µ√∞“π¬“ ¡ÿπ‰æ√,  à«πÀ¡âÕ¥‘ππ— Èπ‡ªìπ

µ—«Õ¬à“ß∑’Ë ÿà¡´◊ÈÕ¡“®“°‡¢µ®—ßÀ«—¥¢Õπ·°àπ‡∑à“π—Èπ. ¥—ßπ—Èπ

°“√»÷°…“π’È®÷ß‰¡à “¡“√∂∑¥·∑πµ—«Õ¬à“ß¬“ ¡ÿπ‰æ√Õ◊Ëπ Ê

·≈–°“√µâ¡¬“„π¿“™π–À¡âÕ¥‘π®“°·À≈àßÕ◊Ëπ.

°‘µµ‘°√√¡ª√–°“»

 ”π—°·æ∑¬å·ºπ‰∑¬ ·≈–»Ÿπ¬å«‘®—¬·≈–æ—≤π“º≈‘µ¿—≥±å

‡æ◊ËÕ ÿ¢¿“æ®“° ¡ÿπ‰æ√ §≥–‡¿ —™»“ µ√å ¡À“«‘∑¬“≈—¬

‡Õ° “√Õâ“ßÕ‘ß

Ò. ™—¬√—µπå æ—≤π‡®√‘≠, ª√–¬ÿ∑∏ · ß ÿ√‘π∑√å, «π‘¥“ «‘√–°ÿ≈,  ÿ®‘π¥“  §ÿ
«“√’«≥‘™,  ÿæ—µ√“ ™“µ‘∫—≠™“™—¬, ™“≠™—¬ ®“√ÿ¿“™πå, ®ÿÃ“¿√≥å  ÿ¢
»“ µ√å  √“¬ß“π°“√«‘®—¬ ‡√◊ËÕß °“√»÷°…“°“√„™â ¡ÿπ‰æ√„π™ÿ¡™π
®—ßÀ«—¥¢Õπ·°àπ.  ¢Õπ·°àπ: » Ÿπ¬åΩ ñ°Õ∫√¡·≈–æ—≤π“°“√
 “∏“√≥ ÿ¢¡Ÿ≈∞“π ¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ; ÚıÚ˘.

Ú. æ“≥’ »‘√‘ –Õ“¥, ª√‘¬“ µ—πµ‘æ—≤π“π—π∑å.  °“√„™â·≈–§«“¡æ÷ß
æÕ„®„π°“√„™â¬“ ¡ÿπ‰æ√·≈–¬“·ºπ‚∫√“≥∑’Ë¡’®”Àπà“¬®à“¬À√◊Õ
·®°„π‡¢µ™ÿ¡™π‡¡◊Õß ®—ßÀ«—¥‡™’¬ß„À¡à.  ‡™’¬ß„À¡à: §≥–‡¿ —™»“ µ√å
¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à; ÚıÙÚ.

Û. «√“¿√≥å ªí≥≥«≈’.  °“√ ”√«®°“√„™â ¡ÿπ‰æ√¢Õß™“«‡¢“·≈–°“√
„™â ¡ÿπ‰æ√¢Õß™“«Õ’°âÕ„π®—ßÀ«—¥‡™’¬ß√“¬.  ‡™’¬ß„À¡à: §≥–‡¿ —™
»“ µ√å  ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à; ÚıÛ¯.

Ù. «√“¿√≥å ªí≥≥«≈’.  °“√„™â ¡ÿπ‰æ√¢Õß™“«¡âß ∫â“πªÉ“‡°’ Í¬–
Õ”‡¿Õ –‡¡‘ß ®—ßÀ«—¥‡™’¬ß„À¡à.  ‡™’¬ß„À¡à: ¿“§«‘™“‡¿ —™™ÿ¡™π
§≥–‡¿ —™»“ µ√å ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à; ÚıÙ.

ı. »‘√‘«√√≥  ÿ∑∏®‘µµå.  °“√„™â ¡ÿπ‰æ√¢Õß™“«°–‡À√’Ë¬ß ∫â“π·¡à¬“ßÀâ“
Õ.  –‡¡‘ß ®. ‡™’¬ß„À¡à.  ‡™’¬ß„À¡à: ¿“§«‘™“‡¿ —™‡«∑ §≥–‡¿ —™»“ µ√å
¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à; ÚıÙ.

ÒÙ˘

¢Õπ·°àπ ª√–®”ªï ÚıÙˆ ∑’Ë„Àâ∑ÿπ π—∫ πÿπ°“√¥”‡π‘πß“π

«‘®—¬§√—Èßπ’È. π“ß “«·§∑√’¬“  ÿ∑∏“πÿ™, π“ß “« ÿ¿“æ√ πâÕ¬‡¡≈å,

π“ß “«¢π‘…∞“ »√’‰™¬«“π, ·≈–π“ß “«°ÿ ÿ¡“≈¬å »√’¿Ÿ«ß»å‰¥â

™à«¬¥”‡π‘π°“√«‘®—¬Õ¬à“ß·¢Áß¢—π.



«“√ “√°“√·æ∑¬å·ºπ‰∑¬·≈–°“√·æ∑¬å∑“ß‡≈◊Õ° ªï∑’Ë ı ©∫—∫∑’Ë Ú æƒ…¿“§¡ -  ‘ßÀ“§¡ Úıı

Abstract
Evaluation of Physical Properties of Benjakul Decoction and the Possibility of Contamination with
Heavy Metals
Natthida Weerapreeyakul*, Bung-orn Sripanidkulchai*, Supatra Chadbunchachai†, Pennapa Subcharoen‡

*Center of Research and Development in Herbal Health Products,   Faculty of Pharmaceutical Sciences, Khon Kaen
University, †Faculty of Pharmaceutical Sciences, Khon Kaen University,  ‡Department for Development of Thai
Traditional and Alternative Medicine, Ministry of Public Health

This study involved an evaluation of the physical properties of the Benjakul decoction, the Sa-Moure-
Pak recipe (equal proportions) based on the Sa lung and Baht formulae.  It was aimed at achieving basic
information for users.  The raw herbal materials were placed in either a clay pot or beaker for comparison.
Water was added just to cover the herbs and boiled until the volume of liquid was one third of the original.  It
was found that the volume used could differ depending on the size of the container selected and the water
volume used to cover the herbs.  The boiled herbal solution in the beaker gave a more intense color and a
higher acidic pH compared with the pre-boiling mixture (p<0.05).  When immersing the herbs in water for 60
minutes, the herbal solution showed more intense color and more acidity compared with pre-immersion, but
the acidity of the herb-immersed solution was less than that produced by the boiling method.  Boiling the
mixture in the clay pot produced a clear color and more basic pH.  However, the pH of the water before and
after boiling in the clay pot was found to be similar and was basic (pH ~ 8-9).  When boiling herbs following the
Sa lung and Baht protocols in a clay pot, the color of the herbal solution was more intense and more acidic
than at pre-boiling (p<0.05).  However, the acidity of the boiled herbal solution in the clay pot was less than
that in beaker.  This demonstrated that the clay pot could absorb twice as much water as the clay pot that was
previously soaked in water overnight and allowed to dry in the air before use.  The raw herbal materials were
also found to absorb water such that their weight increased two-fold after boiling.  There was no fungal
contamination of the boiled herbs or the solution.  However, such contamination was found in herbs and
solution that were not boiled after keeping them in a refrigerator for one week.  The amounts of heavy metals,
i.e., lead, cadmium and arsenic, found in the raw herbal materials and in the clay pot were in trace amounts
and less than the limits set in the Thai Herbal Pharmacopoeia II.  In conclusion, the decoction produces a
higher yield of substances from herbs and helps eliminate fungal contamination that might be present in
herbal materials and containers, or occur in the process of preparation.

Key words: decoction, Benjakul, physical properties, heavy metal contamination
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