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∫∑§—¥¬àÕ

ß“π«‘®—¬π’È‡ªìπ°“√»÷°…“‡æ◊ËÕ§—¥°√Õß ¡ÿπ‰æ√∑’ËÕ“®¡’»—°¬¿“æ„π°“√≈¥√–¥—∫‰¢¡—π„π‡≈◊Õ¥ ‚¥¬¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ

∑¥ Õ∫ƒ∑∏‘Ï¢Õß “√ °—¥ ¡ÿπ‰æ√„πÀ≈Õ¥∑¥≈Õß „π°“√¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å Ú ™π‘¥ ‰¥â·°à ‡Õπ‰´¡å pancre-

atic lipase ∑’Ë∑”Àπâ“∑’Ë„π°“√¬àÕ¬‰¢¡—π ·≈–‡Õπ‰´¡å HMG-CoA reductase ∑’Ë∑”Àπâ“∑’Ë„π°“√ —ß‡§√“–Àå§Õ‡≈ ‡μÕ√Õ≈

®“°º≈°“√»÷°…“æ∫«à“  “√ °—¥À¬“∫¢Õß ¡ÿπ‰æ√‰∑¬ ®”π«π ˘ ™π‘¥ ‰¥â·°à „∫∫—«À≈«ß „∫Ω√—Ëß „∫¬à“π“ß „∫¡–√ÿ¡ „∫

μ–≈‘ßª≈‘ß ‡Àßâ“¢à“ „∫™–¡«ß „∫¬Õ ·≈– à«π„μâ¥‘πªí≠®¢—π∏å ¡’ƒ∑∏‘Ï¬—∫¬—Èß‡Õπ‰´¡å pancreatic lipase ‰¥â„π§«“¡·√ß∑’Ë

·μ°μà“ß°—π ´÷Ëß “¡“√∂‡ª√’¬∫‡∑’¬∫¥â«¬§à“ 50% inhibitory concentration (IC50) ‚¥¬„™â orlistat ‡ªìπ “√§«∫§ÿ¡∫«°

(positive control) ®“°π—Èπ  “√ °—¥À¬“∫∂Ÿ°π”¡“ °—¥·¬° à«πμàÕ„Àâ∫√‘ ÿ∑∏‘Ï¢÷Èπ‚¥¬„™â‡∑§π‘§°“√æ“∑‘™—π·≈–§Õ≈—¡πå

‚§√¡“‚∑°√“øï ́ ÷Ëß‡¡◊ËÕπ”μ—«Õ¬à“ß¥—ß°≈à“«¡“∑¥ Õ∫ƒ∑∏‘Ï æ∫«à“ à«π °—¥·¬° à«π¢Õß “√ °—¥‡Õ∑“πÕ≈¢Õß∫—«À≈«ß (Nn-

E3) ¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å pancreatic lipase ‰¥â¥’∑’Ë ÿ¥ ‚¥¬¡’§à“ IC50 ‡∑à“°—∫ Ûˆ.¯ ¡§°./¡≈.  à«π°“√

»÷°…“ƒ∑∏‘Ï„π°“√¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å HMG-CoA reductase ¢Õß “√ °—¥À¬“∫·≈– à«π °—¥∑’Ë∂Ÿ°∑”„Àâ

∫√‘ ÿ∑∏‘Ï¢÷Èπ®“° “√ °—¥ ¡ÿπ‰æ√‰∑¬ ®”π«π ı ™π‘¥ ‰¥â·°à „∫∫—«À≈«ß „∫Ω√—Ëß „∫™–¡«ß „∫¬Õ ·≈–„∫μ–≈‘ßª≈‘ß ‚¥¬„™â

pravastatin ‡ªìπ “√§«∫§ÿ¡∫«° æ∫«à“ à«π °—¥·¬° à«π¢Õß “√ °—¥‡Õ∑“πÕ≈¢Õß™–¡«ß (GC2) ·≈– à«π °—¥·¬°

 à«π¢Õß “√ °—¥‡Õ∑“πÕ≈¢Õß∫—«À≈«ß (Nn-E4) ¡’ƒ∑∏‘Ï¥’∑’Ë ÿ¥ ‚¥¬ “¡“√∂¬—∫¬—Èß‡Õπ‰´¡å™π‘¥π’È‰¥âÕ¬à“ß ¡∫Ÿ√≥å (Ò%)

∑’Ë§«“¡‡¢â¡¢âπ Ò ¡§°./¡≈. º≈®“°°“√»÷°…“ƒ∑∏‘Ï¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å∑—Èß Ú ™π‘¥π’È ¡’ª√–‚¬™πå„π°“√„™â‡ªìπ

¢âÕ¡Ÿ≈‡∫◊ÈÕßμâπ‡æ◊ËÕ§—¥°√Õß ¡ÿπ‰æ√∑’ËÕ“®¡’»—°¬¿“æ„π°“√„™â≈¥√–¥—∫‰¢¡—π„π‡≈◊Õ¥ ‚¥¬Õ“®π”‰ª»÷°…“«‘®—¬μàÕ„π°“√

·¬°À“ “√ÕÕ°ƒ∑∏‘Ï ·≈–Õ“®π”‰ªæ—≤π“‡ªìπº≈‘μ¿—≥±å ¡ÿπ‰æ√∑’Ë„™â„π°“√√—°…“ºŸâªÉ«¬∑’Ë¡’¿“«–‰¢¡—π ŸßμàÕ‰ª„πÕπ“§μ

§” ”§—≠ : ≈¥‰¢¡—π,  ¡ÿπ‰æ√

º≈¢Õß “√ °—¥ ¡ÿπ‰æ√μàÕ‡Õπ‰´¡å pancreatic lipase

·≈– HMG-CoA reductase

 ¡®‘μ√å  ‡π’¬¡ °ÿ≈*

¥«ß‡æÁ≠  ªí∑¡¥‘≈°*

π—π∑’∑‘æ  ≈‘È¡‡æ’¬√™Õ∫†

°√°π°  Õ‘ß§π‘π—π∑å†

ª√–‰æ  «ß»å ‘π§ß¡—Ëπ*

π‘æπ∏åμâπ©∫—∫

* ∂“∫—π«‘®—¬ ¡ÿπ‰æ√ °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å ®—ßÀ«—¥ππ∑∫ÿ√’
ÒÒ

**§≥–‡¿ —™»“ μ√å ¡À“«‘∑¬“≈—¬π‡√»«√ ®—ßÀ«—¥æ‘…≥ÿ‚≈° ̂ ı

¿Ÿ¡‘À≈—ß·≈–‡Àμÿº≈

®“°°“√»÷°…“¢âÕ¡Ÿ≈∑“ß«‘∑¬“»“ μ√å·≈–°“√·æ∑¬åæ◊Èπ∫â“π

¢Õß ¡ÿπ‰æ√¢Õß “√ °—¥®“° ¡ÿπ‰æ√ æ∫«à“¡’æ◊™ ¡ÿπ‰æ√

À≈“¬™π‘¥∑’Ë¡’ƒ∑∏‘Ï∑“ß‡¿ —™«‘∑¬“„π°“√≈¥‰¢¡—π ‰¥â·°à æ◊™∑’Ë

¡’ “√°≈ÿà¡·´‚æπ‘πÒ ‡™àπ ªí≠®¢—π∏å (Gynostemma

pentaphyllum (Thunb.) Makino) «ß»å Cucurbitaceae  “√

°≈ÿà¡‡ø≈‚«πÕ¬¥åÚ ‡™àπ ¬Õ (Morinda citrifolia L.) «ß»å

Rubiaceae æ◊™∑’Ë¡’ “√°≈ÿà¡·Õ≈§“≈Õ¬¥åÚ,Û ‡™àπ ¬à“π“ß

(Tiliacora triandra (Colebr.) Diels) «ß»å Menispermaceae
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‡ªìπμâπ ‚√§‰¢¡—π„π‡≈◊Õ¥ Ÿß (hyperlipidemia) À√◊Õ‚√§

‰¢¡—π„π‡≈◊Õ¥º‘¥ª°μ‘ (dyslipidemia) ‡ªìπ¿“«–∑’Ë√à“ß°“¬¡’

√–¥—∫‰¢¡—π„π‡≈◊Õ¥ Ÿßº‘¥ª°μ‘ ‰¢¡—π„π‡≈◊Õ¥∑’Ë ”§—≠ Ú

™π‘¥∑’Ë‡ªìπªí≠À“¡“°∑’Ë ÿ¥¢Õß¿“«–‰¢¡—π„π‡≈◊Õ¥ Ÿß §◊Õ

§Õ‡≈ ‡μÕ√Õ≈·≈–‰μ√°≈’‡´Õ‰√¥åÙ,ı

¬“∑’Ë¡’ƒ∑∏‘Ï≈¥√–¥—∫‰¢¡—π„π‡≈◊Õ¥¡’À≈“¬°≈ÿà¡ ·μà°≈ÿà¡∑’Ë

‰¥â√—∫§«“¡π‘¬¡·≈–¡’°“√„™â¡“°∑’Ë ÿ¥§◊Õ ¬“°≈ÿà¡ statins ∑’Ë¡’

ƒ∑∏‘Ï„π°“√¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å 3-hydroxy-3-

methylglutaryl-coenzyme A reductase (HMG-CoA re-

ductase) ´÷Ëßæ∫«à“¡’º≈¢â“ß‡§’¬ßμàÕ°“√∑”ß“π¢Õßμ—∫·≈–

°≈â“¡‡π◊ÈÕ ¥—ßπ—Èπß“π«‘®—¬π’È¡’«—μ∂ÿª√– ß§å»÷°…“ ¡ÿπ‰æ√∑’Ë¡’

ƒ∑∏‘Ï„π°“√¬—∫¬—Èß HMG-CoA reductase  ‚¥¬°“√„™â

 ¡ÿπ‰æ√Õ“® àßº≈„Àâ‡°‘¥Õ“°“√¢â“ß‡§’¬ß¥—ß°≈à“«πâÕ¬°«à“¬“

·ºπªí®®ÿ∫—π πÕ°®“°π’È ¬—ß∑”°“√»÷°…“ƒ∑∏‘Ï„π°“√¬—∫¬—Èß pan-

creatic lipase ¡’Àπâ“∑’Ë„π°“√¬àÕ¬‰¢¡—π ´÷Ëßªí®®ÿ∫—π¬“∑’Ë„™â

„π°“√¬—∫¬—Èß‡Õπ‰´¡å™π‘¥π’È ‰¥â·°à orlistat ·¡â«à“®–‡ªìπ¬“∑’Ë

‰¡à‰¥â„™â√—°…“¿“«–‰¢¡—π„π‡≈◊Õ¥ Ÿß ·μà°“√¬—∫¬—Èß°“√¬àÕ¬‰¢

¡—π®“°∑“ß‡¥‘πÕ“À“√Õ“®¡’∫∑∫“∑μàÕ°“√¥Ÿ¥´÷¡‰¢¡—π‰¥â ¥—ßπ—Èπ

À“° ¡ÿπ‰æ√¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å‰¥â¥’°«à“À√◊Õ

‡∑’¬∫‡∑à“¬“·ºπªí®®ÿ∫—π ®–‡ªìπ¢âÕ¡Ÿ≈‡∫◊ÈÕßμâπ„π°“√§—¥°√Õß

 ¡ÿπ‰æ√∑’Ë¡’»—°¬¿“æ ‡æ◊ËÕ»÷°…“«‘®—¬μàÕ‡æ◊ËÕ·¬°À“ “√ÕÕ°ƒ∑∏‘Ï

À√◊Õ«‘®—¬‡°’Ë¬«°—∫ƒ∑∏‘Ï≈¥‰¢¡—π„π —μ«å∑¥≈Õß °“√»÷°…“∑“ß

æ‘…«‘∑¬“ ·≈–°“√«‘®—¬∑“ß§≈‘π‘° ´÷ËßÕ“®æ—≤π“μàÕ®π‡ªìπ

º≈‘μ¿—≥±å ¡ÿπ‰æ√‡æ◊ËÕ„™â„π°“√√—°…“ºŸâªÉ«¬∑’Ë¡’¿“«–‰¢¡—π Ÿß

‰¥âμàÕ‰ª„πÕπ“§μ

«— ¥ÿ·≈–«‘∏’°“√

 “√‡§¡’

Ò. Anisaldehyde-Sulfuric Acid TS, ‡μ√’¬¡μ“¡

Thai Pharmacopoeia ‡≈à¡∑’Ë Ò  à«π∑’Ë Ú, ÚıÛˆ, Àπâ“ ÒıÒÒ.

Ú. Phosphomolybdic Acid TS, ‡μ√’¬¡μ“¡ Thai

Pharmacopoeia ‡≈à¡∑’Ë Ò  à«π∑’Ë Ú, ÚıÛˆ, Àπâ“ ÒıÒÙ.

Û. ·ºàπ‡§≈◊Õ∫´‘≈‘°“‡®≈ GF254 ¢π“¥ Ú × Ú

‡´πμ‘‡¡μ√ ·≈–Àπ“ .Úı ¡‘≈≈‘‡¡μ√

Ù. 4-methylumbelliferyl oleate (4-MU oleate)

ı. HMG-CoA reductase Assay kit (Sigma)

ˆ. μ—«∑”≈–≈“¬∑ÿ°™π‘¥ √«¡∑—Èß°√¥°”¡–∂—π‡¢â¡

¢âπ·≈–°√¥‡°≈◊Õ‡¢â¡¢âπ ∑’Ë„™â„π°“√∑¥≈Õßπ’È‡ªìπ™π‘¥∑’Ë„™â°—∫

ß“π«‘‡§√“–Àå ·≈–πÈ”∫√‘ ÿ∑∏‘Ï∑’Ë„™â„π°“√∑¥≈Õß‡ªìππÈ”∑’Ë‰¥â®“°

°“√°√Õß‡Õ“Õπÿ¿“§∑’Ë¡’ª√–®ÿÕÕ°

√–‡∫’¬∫«‘∏’»÷°…“

Ò. °“√‡μ√’¬¡«—μ∂ÿ¥‘∫ ¡ÿπ‰æ√ ‰¥â·°à

π” ¡ÿπ‰æ√ ®”π«π ˘ ™π‘¥ ¡“≈â“ß¥â«¬πÈ”„Àâ –Õ“¥

¬°‡«âπ¡–√ÿ¡ À—Ëπ‡ªìπ™‘Èπ‡≈Á° Ê ·≈–Õ∫„Àâ·Àâß¥â«¬‡μ“Õ∫√âÕπ

‰øøÑ“ ®“°π—Èππ”‰ª∫¥≈–‡Õ’¬¥ºà“π·√àß

Ú. °“√‡μ√’¬¡ “√ °—¥ ¡ÿπ‰æ√ ‰¥â·°à

Ú.Ò  “√ °—¥∫—«À≈«ß

π”ºß„∫∫—«À≈«ßπÈ”Àπ—° Ò.Úı  °‘‚≈°√—¡ ¡“ °—¥¥â«¬

˘ı% ‡Õ∑“πÕ≈ ¥â«¬«‘∏’ soxhlet extraction ®“°π—Èππ” “√

 °—¥∑’Ë‰¥â‰ª√–‡À¬¥â«¬‡§√◊ËÕß√–‡À¬ ÿ≠≠“°“» ‰¥â “√ °—¥

‡Õ∑“πÕ≈ (Nn-Ec) πÈ”Àπ—° ÛÚ˜.˜ °√—¡ (§‘¥‡ªìπ% yield

‡∑à“°—∫ Úˆ.Òˆ ‡¡◊ËÕ‡∑’¬∫°—∫πÈ”Àπ—°„∫∫—«À≈«ß·Àâß) π” “√

 °—¥‡Õ∑“πÕ≈ πÈ”Àπ—° Ò °√—¡ ¡“∑” column chroma-

tography „™â silica gel ‡ªìπμ—«¥Ÿ¥´—∫·≈–™–¥â«¬ à«πº ¡¢Õß

hexane °—∫ ethyl acetate ‚¥¬·¬°‰¥â Ù  à«π ¥—ßπ’È Fr.1,

Fr.2, Fr.3 ·≈– Fr.4 π” “√ °—¥·μà≈– à«π∑’Ë‰¥â‰ª√–‡À¬¥â«¬

‡§√◊ËÕß√–‡À¬ ÿ≠≠“°“»‰¥â “√ °—¥ Nn-E1, Nn-E2, Nn-E3

·≈– Nn- E4 πÈ”Àπ—° Û.Ú˘ˆÒ, Ò.Û˘ıÚ, Ú˘.˘Û ·≈–

Ùı.ˆˆı¯ °√—¡ (§‘¥‡ªìπ %yield ‡∑à“°—∫ Û.Ú˘, Ò.Û˘,

Ú˘.˘ ·≈– Ùı.ˆˆ ‡¡◊ËÕ‡∑’¬∫°—∫πÈ”Àπ—° “√ °—¥‡Õ∑“πÕ≈)

Ú.Ú  “√ °—¥Ω√—Ëß

π”ºß„∫Ω√—Ëß¡“ °—¥¥â«¬ ˘ı% ‡Õ∑“πÕ≈ ¥â«¬«‘∏’

soxhlet extraction ®“°π—Èππ” “√ °—¥∑’Ë‰¥â‰ª√–‡À¬·Àâß

¥â«¬‡§√◊ËÕß√–‡À¬ ÿ≠≠“°“»‰¥â “√ °—¥‡Õ∑“πÕ≈ (PG-Ec)

πÈ”Àπ—° ÛÙ.˜¯ °√—¡ (§‘¥‡ªìπ% yield ‡∑à“°—∫ ÚÛ.Ò¯ ‡¡◊ËÕ

‡∑’¬∫°—∫πÈ”Àπ—°„∫Ω√—Ëß·Àâß) π” “√ °—¥ PG-Ec πÈ”Àπ—° ÛÛ.

°√—¡ ¡“≈–≈“¬¥â«¬‡Õ∑“πÕ≈ ®“°π—Èπ∑”°“√·¬° à«π (parti-

tion) ¥â«¬ CHCl3 π” “√ °—¥·μà≈– à«π∑’Ë‰¥â‰ª√–‡À¬¥â«¬

‡§√◊ËÕß√–‡À¬ ÿ≠≠“°“»‰¥â “√ °—¥ PG-E1 ·≈– “√ °—¥πÈ”

PG-E2 πÈ”Àπ—° Ú˘.˜Ú ·≈– Ù.ÒÚ °√—¡ μ“¡≈”¥—∫ (§‘¥‡ªìπ

%yield ‡∑à“°—∫ Ò˘.¯Ò ·≈– Ú.˜Ù μ“¡≈”¥—∫ ‡¡◊ËÕ‡∑’¬∫°—∫

πÈ”Àπ—°„∫Ω√—Ëß·Àâß)
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Ú.Û  “√ °—¥¬à“π“ß

π”ºß„∫¬à“π“ß∑’Ë∫¥≈–‡Õ’¬¥πÈ”Àπ—° Ú¯ˆ °√—¡

¡“ °—¥¥â«¬ ˘ı% ‡Õ∑“πÕ≈ ¥â«¬«‘∏’ soxhlet extraction

®“°π—Èππ” “√ °—¥∑’Ë‰¥â‰ª√–‡À¬¥â«¬‡§√◊ËÕß√–‡À¬ ÿ≠≠“°“»

‰¥â “√ °—¥πÈ”Àπ—° ı˜.˘ı °√—¡ (TT1) (§‘¥‡ªìπ %yield ‡∑à“°—∫

ÚÒ.˘ ‡¡◊ËÕ‡∑’¬∫°—∫πÈ”Àπ—°¬à“π“ß·Àâß)

π”ºß„∫¬à“π“ß∑’Ë∫¥≈–‡Õ’¬¥πÈ”Àπ—° Ò °√—¡ ¡“

 °—¥¥â«¬°“√√’ø≈—°´å ®”π«π Ú §√—Èß π” à«π„ ∑’Ë‰¥â®“°°“√

°√Õß‰ª√–‡À¬¥â«¬‡§√◊ËÕß√–‡À¬ ÿ≠≠“°“» ·≈–∑”„Àâ·Àâß

¥â«¬‡§√◊ËÕß Freeze dryer ‰¥âπÈ”Àπ—° “√ °—¥ ÚÛ.ıı °√—¡

(TTW) (§‘¥‡ªìπ %yield ‡∑à“°—∫ ÚÛ.ıı ‡¡◊ËÕ‡∑’¬∫°—∫πÈ”

Àπ—°¬à“π“ß·Àâß)

Ú.Ù  “√ °—¥¡–√ÿ¡

 “√ °—¥ MO-1

π”ºß„∫¡–√ÿ¡·Àâß πÈ”Àπ—° Ò °√—¡  °—¥¥â«¬ ˘ı%

‡Õ∑“πÕ≈‚¥¬«‘∏’ soxhlet extraction π” “√ °—¥∑’Ë‰¥â¡“

√–‡À¬¥â«¬‡§√◊ËÕß√–‡À¬ ÿ≠≠“°“»‰¥â “√ °—¥‡Õ∑“πÕ≈ (MO-

1) πÈ”Àπ—° ÛÚ.Ú˜ °√—¡ (§‘¥‡ªìπ% yield ‡∑à“°—∫ ÛÚ.Ú˜

‡∑’¬∫πÈ”Àπ—°ºß„∫¡–√ÿ¡·Àâß)

 “√ °—¥ MO-2

π”ºß„∫¡–√ÿ¡·Àâß πÈ”Àπ—° Ò °√—¡  °—¥¥â«¬πÈ”

‚¥¬«‘∏’√’ø≈—°´å (reflux) °√Õß “√ °—¥∑’Ë‰¥â √–‡À¬¥â«¬‡§√◊ËÕß

√–‡À¬ ÿ≠≠“°“»„Àâ “√ °—¥‡¢â¡¢âπ¢÷Èπ ·≈â«π”‰ª∑”„Àâ·Àâß

¥â«¬‡§√◊ËÕß∑”§«“¡‡¬Áπ‰¥â “√ °—¥¥â«¬πÈ” (MO-2) πÈ”Àπ—°

Û¯.ˆ˜ °√—¡ (§‘¥‡ªìπ %yield ‡∑à“°—∫ Û¯.ˆ˜ ‡¡◊ËÕ‡∑’¬∫°—∫

πÈ”Àπ—°ºß„∫¡–√ÿ¡·Àâß)

Ú.ı  “√ °—¥μ–≈‘ßª≈‘ß

π”ºß„∫μ–≈‘ßª≈‘ß·Àâß πÈ”Àπ—° Ú °√—¡ ¡“ °—¥

¥â«¬πÈ” ‚¥¬«‘∏’√’ø≈—°´å °√Õß “√ °—¥∑’Ë‰¥â·≈–√–‡À¬¥â«¬

‡§√◊ËÕß√–‡À¬ ÿ≠≠“°“»„Àâ “√ °—¥‡¢â¡¢âπ¢÷Èπ ·≈â«π”‰ª∑”„Àâ

·Àâß¥â«¬‡§√◊ËÕß Freeze dryer ‰¥â “√ °—¥πÈ” (Ab-W) πÈ”Àπ—°

ıÛ.Ûı °√—¡ (§‘¥‡ªìπ %yield ‡∑à“°—∫ Úˆ.ˆ¯ ‡¡◊ËÕ‡∑’¬∫°—∫

πÈ”Àπ—°„∫μ–≈‘ßª≈‘ß·Àâß)

π”ºß„∫μ–≈‘ßª≈‘ß·ÀâßπÈ”Àπ—° ÛÚ¯ °√—¡ ¡“ °—¥¥â«¬

˘ı% ‡Õ∑“πÕ≈ ‚¥¬«‘∏’°“√ soxhlet extraction ®“°π—Èππ”

‰ª∑”„Àâ·Àâß¥â«¬‡§√◊ËÕß√–‡À¬ ÿ≠≠“°“» ∑’ËÕÿ≥À¿Ÿ¡‘ Ù-ı˚´

‰¥â “√ °—¥‡Õ∑“πÕ≈ (Ab-E) πÈ”Àπ—° ıÛ.Ûı °√—¡ (§‘¥‡ªìπ

%yield ‡∑à“°—∫ Û˘.ÙÙ ‡¡◊ËÕ‡∑’¬∫°—∫πÈ”Àπ—°„∫μ–≈‘ßª≈‘ß·Àâß)

π” “√ °—¥ Ab-E πÈ”Àπ—° Ú °√—¡ ¡“·¬°‚¥¬ col-

umn chromatography ‚¥¬«—Ø¿“§§ß∑’Ë (stationary phase)

§◊Õ silica gel G60 ¢π“¥ .Ù-.ˆÛ ¡¡. ·≈–«—Ø¿“§

‡§≈◊ËÕπ∑’Ë (mobile phase) §◊Õ  à«πº ¡¢Õß acetone °—∫

μ“√“ß∑’Ë Ò · ¥ß°“√‡μ√’¬¡ ¡ÿπ‰æ√ ®”π«π ˘ ™π‘¥

≈”¥—∫  ¡ÿπ‰æ√ ™◊ËÕ«‘∑¬“»“ μ√å ™◊ËÕ«ß»å πÈ”Àπ—° Õÿ≥À¿Ÿ¡‘ √–¬–‡«≈“ πÈ”Àπ—° §‘¥‡ªìπ√âÕ¬≈–¢Õß

∑’Ë ( ¥) (Õß»“ „π°“√Õ∫ (·Àâß) º≈º≈‘μ (% yield)

°‘‚≈°√—¡ ‡´≈‡´’¬ ) (™—Ë«‚¡ß) °‘‚≈°√—¡ ‡∑à“°—∫‡¡◊ËÕ‡∑’¬∫°—∫

πÈ”Àπ—° ¡ÿπ‰æ√ ¥

Ò ∫—«À≈«ß Nelumbo nucifera Gaertn. Nelumbonaceae˜ ˜. Ùı-ı ˜Ú Ò.Úı Ò˜.¯

Ú Ω√—Ëß Psidium guajava L. Myrtaceae˜ .Û Ùı-ı Ù¯ .Òı ı.

Û ¬à“π“ß Tiliacora triandra (Colebr.) Diels Menispermaceae˜ Ú.Ò Ùı-ı ˜Ú .Ùˆ ÚÒ.˘

Ù ¡–√ÿ¡ Moringa oleifera Lamk. Moringaceae˜ - - - .Ò -

ı μ–≈‘ßª≈‘ß Averrhoa bilimbi L. Oxalidaceae˜ Ú. Ùı-ı Ù¯ .ÛÒ Òı.ı

ˆ ¢à“ Alpinia galanga (L) Willd. Zingiberaceae˜ Ù. Ùı-ı ˜Ú .ÙÛ Ò.˜

˜ ™–¡«ß Garcinia cowa Roxb. ex DC. Clusiaceae˜ Ò. Ùı-ı Ù¯ Ò.˘ Ò˘.

¯ ¬Õ Morinda citrifolia L. Rubiaceae˜ .˘ Ùı-ı Ù¯ .Ò˜ Ò¯.¯

˘ ªí≠®¢—π∏å Gynostemma pentaphyllum Cucurbitaceae¯,˘ Ò. Ùı-ı Ù¯ Ò. Ò.

(Thunb.) Maniko.

À¡“¬‡Àμÿ Ò.  à«π∑’Ë„™â¢Õß ¡ÿπ‰æ√∑—Èß ˘ ™π‘¥§◊Õ „∫ ¬°‡«âπ ¢à“ „™â à«π‡Àßâ“
Ú. - À¡“¬∂÷ß ‡μ√’¬¡«—μ∂ÿ¥‘∫„∫¡–√ÿ¡·Àâß
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ethyl acetate ‰¥â “√ °—¥·¬° à«π Ab-E1, Ab-E2, Ab-

E3, Ab-E4, ·≈– Ab-E5 πÈ”Àπ—° Ù.ÒıÛ, .˘Û¯ı,

.ˆˆÙ, .ıÛÛˆ ·≈– Ò.ÚˆÚÒ °√—¡ (§‘¥‡ªìπ %yield

‡∑à“°—∫ Ú, Ù, Û, Ú ·≈– ıÒ.ÛÒ ‡¡◊ËÕ‡∑’¬∫°—∫πÈ”Àπ—° “√

 °—¥‡Õ∑“πÕ≈)

Ú.ˆ  “√ °—¥¢à“ ¥â«¬«‘∏’ supercritical fluid ex-

tractor (SFE)

π”ºß¢à“·Àâß πÈ”Àπ—° ÚÛ °√—¡ ¡“ °—¥¥â«¬«‘∏’‡§√◊ËÕß

 °—¥ “√·∫∫Õ—μ‚π¡—μ‘ ‚¥¬„™âμ—«∑”≈–≈“¬§◊Õ §“√å∫Õπ‰¥-

ÕÕ°‰´¥å (CO2)  °—¥‡ªìπ‡«≈“ª√–¡“≥ ˆ ™—Ë«‚¡ß ∑’Ë§«“¡¥—π

Û psi Õÿ≥À¿Ÿ¡‘ Ùı˚´ ‚¥¬„™â√–∫∫‰¥π“¡‘§ ‰¥â “√ °—¥πÈ”

Àπ—° ÒÚ.ı °√—¡ (§‘¥‡ªìπ %yield ‡∑à“°—∫ ı.ÙÛ ‡¡◊ËÕ‡∑’¬∫

°—∫πÈ”Àπ—°¢à“·Àâß) ®“°π—Èπ‡°Á∫ “√ °—¥∑’Ë‰¥â‰«â„π¢«¥ ’™“∑’Ë

Õÿ≥À¿Ÿ¡‘ Ú-Ùo´ °àÕππ”¡“«‘‡§√“–ÀåÀ“Õß§åª√–°Õ∫∑“ß‡§¡’

·≈–°“¬¿“æÀ√◊Õ‡μ√’¬¡ “√ °—¥‡æ◊ËÕ°“√∑¥ Õ∫ƒ∑∏‘Ï¬—∫¬—Èß

°“√∑”ß“π¢Õß‡Õπ‰´¡å pancreatic lipase ·≈– HMG-CoA

reductase

«‘∏’°“√·¬° “√∫√‘ ÿ∑∏‘Ï¢à“ · ¥ß¥—ß·ºπ¿Ÿ¡‘∑’Ë Ò

Ú.˜  “√ °—¥™–¡«ß

 °—¥ºß„∫™–¡«ß¥â«¬ ˘ı% ‡Õ∑“πÕ≈ ¥â«¬«‘∏’

soxhlet extraction ®“°π—Èππ” “√ °—¥∑’Ë‰¥â‰ª√–‡À¬¥â«¬

‡§√◊ËÕß√–‡À¬ ÿ≠≠“°“»‰¥â “√ °—¥‡Õ∑“πÕ≈ (GC-1)

π” “√ °—¥‡Õ∑“πÕ≈ (GC-1) ¡“≈–≈“¬¥â«¬ ˆ%

‡Õ∑“πÕ≈ ®“°π—Èπ·¬°‡ªìπ “√ °—¥¬àÕ¬‚¥¬°“√ partition ¥â«¬

hexane, dichloromethane (CH2Cl2) ·≈– n-butanol,

(BuOH) μ“¡≈”¥—∫ π” “√ °—¥·μà≈– à«π ∑’Ë‰¥â‰ª√–‡À¬¥â«¬

‡§√◊ËÕß√–‡À¬ ÿ≠≠“°“»‰¥â “√ °—¥ hexane (GC-2),  “√ °—¥

CH2Cl2 (GC-3),  “√ °—¥ BuOH (GC-4) ·≈– “√ °—¥πÈ”

(GC-5) πÈ”Àπ—° ̂ ˘.Ú, ̄ ı.ˆ˜, Ò˘ˆ.˜ı ·≈– ÙÛ.˘ °√—¡

μ“¡≈”¥—∫ (§‘¥‡ªìπ %yield ‡∑à“°—∫ Ò˜.ıÛ, ÚÒ.˜, Ù˘.¯ı

·≈– Ò.˘Ò μ“¡≈”¥—∫ ‡¡◊ËÕ‡∑’¬∫°—∫πÈ”Àπ—° “√ °—¥‡Õ∑“πÕ≈

·≈–§‘¥‡ªìπ %yield ‡∑à“°—∫ Û.ˆÙ, Ù.ıÒ, Ò.Ûˆ ·≈– Ú.Ú˜

μ“¡≈”¥—∫ ‡¡◊ËÕ‡∑’¬∫°—∫πÈ”Àπ—°„∫™–¡«ß·Àâß)

Ú.¯  “√ °—¥¬Õ

π”ºß„∫¬Õ·Àâß¡“ °—¥¥â«¬ ˘ı% ‡Õ∑“πÕ≈ ‚¥¬«‘∏’

soxhlet extraction π” “√ °—¥∑’Ë‰¥â¡“√–‡À¬¥â«¬‡§√◊ËÕß

√–‡À¬ ÿ≠≠“°“»‰¥â “√ °—¥‡Õ∑“πÕ≈ (MC-EC) πÈ”Àπ—°

Ûˆ.¯ı °√—¡ (§‘¥‡ªìπ %yield ‡∑à“°—∫ ÚÒ.ˆ¯ ‡¡◊ËÕ‡∑’¬∫πÈ”

Àπ—°„∫¬Õ·Àâß)

Ú.˘  “√ °—¥ªí≠®¢—π∏å

π”ºß·Àâß¢Õß à«π„μâ¥‘πªí≠®¢—π∏å πÈ”Àπ—° Ú.˜

°‘‚≈°√—¡ ¡“ °—¥¥â«¬ ˘ı% ‡Õ∑“πÕ≈ ‚¥¬«‘∏’ soxhlet ex-

traction ®“°π—Èππ” “√ °—¥∑’Ë‰¥â‰ª∑”„Àâ·Àâß¥â«¬‡§√◊ËÕß

√–‡À¬ ÿ≠≠“°“»∑’ËÕÿ≥À¿Ÿ¡‘ Ù-Ùıo´ ‰¥â “√ °—¥‡Õ∑“πÕ≈

(GP-E) πÈ”Àπ—° Òı.˘˘ °√—¡ (§‘¥‡ªìπ %yield ‡∑à“°—∫ ı.ı˘

‡¡◊ËÕ‡∑’¬∫°—∫πÈ”Àπ—°ªí≠®¢—π∏å·Àâß)

Û. °“√‡μ√’¬¡ “√ °—¥‡æ◊ËÕ°“√∑¥ Õ∫ƒ∑∏‘Ï¬—∫¬—Èß°“√

∑”ß“π¢Õß‡Õπ‰´¡å pancreatic lipase ·≈–‡Õπ‰´¡å HMG-

CoA reductase

‡μ√’¬¡ ¡ÿπ‰æ√ ̆  ™π‘¥ ‰¥â·°à ∫—«À≈«ß Ω√—Ëß ¬à“π“ß ¡–√ÿ¡

μ–≈‘ßª≈‘ß ¢à“ ™–¡«ß ªí≠®¢—π∏å ·≈–¬Õ (√«¡‡ªìπ “√ °—¥

®”π«π Ú μ—«Õ¬à“ß) ‡æ◊ËÕ∑¥ Õ∫ƒ∑∏‘Ï¬—∫¬—Èß°“√∑”ß“π¢Õß

‡Õπ‰´¡å pancreatic lipase ·≈–‡μ√’¬¡ ¡ÿπ‰æ√ ı ™π‘¥ ‰¥â·°à

∫—«À≈«ß Ω√—Ëß μ–≈‘ßª≈‘ß ™–¡«ß ·≈–¬Õ (√«¡‡ªìπ “√ °—¥

®”π«π Òˆ μ—«Õ¬à“ß) ∑¥ Õ∫ƒ∑∏‘Ï¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å

HMG-CoA reductase „ÀâÕ¬Ÿà„π√Ÿª∑’Ë≈–≈“¬πÈ”‰¥â ‚¥¬

 “√ °—¥¢à“πÈ”Àπ—° ı.Úı °√—¡ (AG-SFE)

Acetone : Methanol  column chromatography

Fr.1 Fr. 2 Fr. 3 Fr. 4

πÈ”Àπ—° Ú.ÒÛ˜Ú °√—¡ πÈ”Àπ—° Ò ¡‘≈≈‘°√—¡ πÈ”Àπ—° Ú.˘˘Ú¯ °√—¡ πÈ”Àπ—° .ÚÚ °√—¡

(AG-H) ( “√∫√‘ ÿ∑∏‘Ï) (AG-A) (AG-M)

(AG)

·ºπ¿Ÿ¡‘∑’Ë Ò °“√·¬° “√∫√‘ ÿ∑∏‘Ï¢à“
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μ“√“ß∑’Ë Ú ™π‘¥¢Õß “√ °—¥ ¡ÿπ‰æ√ ∑’Ë„™â„π°“√»÷°…“ƒ∑∏‘Ï¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å pancreatic lipase (®”π«π Ú ™π‘¥) ·≈–ƒ∑∏‘Ï

¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å HMG-CoA reductase (®”π«π Òˆ ™π‘¥)

≈”¥—∫ √À—  Õ—μ√“ à«π ™π‘¥ “√ °—¥ μ—«∑”≈–≈“¬∑’Ë„™â ª√‘¡“≥

∑’Ë μ—«Õ¬à“ß  “√ °—¥ : PVP „π°“√∑¥ Õ∫  “√ °—¥ (%)

Ò Nn-Ec Ò : Ù ethanol extract πÈ” Ú%

Ú Nn-E1 Ò : Ù hexane extract πÈ” Ú%

Û Nn-E2 Ò : Ù hexane : ethyl acetate extract πÈ” Ú%

Ù Nn-E3 Ò : Ù ethyl acetate : ethanol extract πÈ” Ú%

ı Nn-E4 Ò : Û ethyl acetate : methanol extract πÈ” Úı%

ˆ PG-Ec Ò : Û ethanol extract πÈ” Úı%

˜ PG-E1 Ò : Û chloroform extract πÈ” Úı%

¯ PG-E2 Ò : Ù ethanol extract πÈ” Ú%

˘ TT1 Ò : Ù ethanol extract πÈ” Ú%

Ò TTW - water extract πÈ” Ò%

ÒÒ MO-1 Ò : Ù ethanol extract πÈ” Ú%

ÒÚ MO-2 - water extract πÈ” Ò%

ÒÛ Ab-E1 Ò : ˘ acetone : ethyl acetate πÈ” Ò%

ÒÙ Ab-E2 Ò : ˘ acetone : ethyl acetate πÈ” Ò%

Òı Ab-E3 Ò : ˘ acetone : ethyl acetate πÈ” Ò%

Òˆ Ab-E4 Ò : ˘ acetone : ethyl acetate πÈ” Ò%

Ò˜ Ab-E5 Ò : Ù acetone : ethyl acetate πÈ” Ú%

Ò¯ AG - acetone : methanol DMSO ˘˘%

Ò˘ AG-SFE Ò : ˘ CO2 extract πÈ” Ò%

Ú GP-E Ò : Ù ethanol extract πÈ” Ú%

ÚÒ GC1 Ò : Ù ethanol extract πÈ” Ú%

ÚÚ GC2 Ò : ˆ hexane extract πÈ” ÒÙ.Ú¯%

ÚÛ GC3 Ò : ı CH2Cl2 extract πÈ” Òˆ.ˆˆ%

ÚÙ GC4 Ò : Ú BuOH extract πÈ” ÛÛ.ÛÛ%

Úı GC5 - Water extract πÈ” Ò%

Úˆ MC-EC Ò : Ù ethanol extract πÈ” Ú%

Ú˜ PG-Ec Ò : Û ethanol extract πÈ” Úı%

Ú¯ PG-E1 Ò : Û CHCl3 extract πÈ” Úı%

Ú˘ PG-E2 Ò : Ù ethanol extract πÈ” Ú%

Û Ab-E Ò : ˘ ethanol extract πÈ” Ò%

ÛÒ Ab-W - water extract πÈ” Ò%

À¡“¬‡Àμÿ Ò.  “√ °—¥ TTW, MO-2, GC5 ·≈– Ab-W  “¡“√∂≈–≈“¬πÈ”‰¥â®÷ß‰¡àμâÕß‡μ√’¬¡‡ªìπ PVP complex

Ú.  “√ AG ≈–≈“¬‰¥â¥’„π DMSO

Û.  “√ °—¥≈”¥—∫∑’Ë ˆ-Ú ‰¡à‰¥â∑¥ Õ∫ƒ∑∏‘Ï¬—∫¬—Èß‡Õπ‰´¡å HMG-CoA reductase

Ù.  “√ °—¥≈”¥—∫∑’Ë ÚÒ-ÛÒ ‰¡à‰¥â∑¥ Õ∫ƒ∑∏‘Ï¬—∫¬—Èß‡Õπ‰´¡å pancreatic lipase
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°“√‡μ√’¬¡‡ªìπ “√ª√–°Õ∫‡™‘ß´âÕπ√–À«à“ß “√ °—¥ ¡ÿπ‰æ√

·≈– polyvinylpyrrolidone 40000 (PVP complex)  à«π

 “√ °—¥ AG ≈–≈“¬„π Ò% DMSO ‚¥¬· ¥ß¥—ßμ“√“ß∑’Ë Ú

Ù. °“√∑¥ Õ∫ƒ∑∏‘Ï¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å pan-

creatic lipase ¢Õß “√ °—¥μ—«Õ¬à“ß

‡μ√’¬¡ “√ °—¥ ¡ÿπ‰æ√∑’Ë§«“¡‡¢â¡¢âπμà“ß Ê ®“°π—Èπ

ªî‡ªμ “√ °—¥¡“ Úı ‰¡‚§√≈‘μ√ ·≈â«‡μ‘¡ buffer (Tris-HCl,

NaCl, CaCl2) ∑’Ë¡’§à“ pH 8.0 ·≈â«®÷ß„ à‡Õπ‰´¡å pancreatic

lipase ≈ß‰ª Úı ‰¡‚§√≈‘μ√ ·≈–¢—ÈπμÕπ ÿ¥∑â“¬®÷ß‡μ‘¡ 4-

methylumbelliferyl oleate (4-MU oleate) ́ ÷Ëß‡ªìπ substrate

≈ß‰ª Ò ‰¡‚§√≈‘μ√ ®“°π—Èππ”‰ª∫à¡‰«â∑’Ë Úı˚´ ª√–¡“≥ Û

π“∑’ ·≈â«®÷ßπ”‰ª«—¥§à“°“√∑”ß“π¢Õß‡Õπ‰´¡å pancreatic li-

pase ‚¥¬«‘∏’ fluorometrically ∑’Ë excitation Ûˆ π“‚π‡¡μ√

·≈– emission ıÛı π“‚π‡¡μ√ ´÷Ëß„π°“√∑¥≈Õßπ’È®–„™â

orlistat ‡ªìπ positive control

ı. °“√«—¥°“√∑”ß“π¢Õß‡Õπ‰´¡å HMG-CoA reduc-

tase

°“√∑”ß“π¢Õß‡Õπ‰´¡å HMG-CoA reductase «—¥‚¥¬

„™â HMG-CoA reductase assay kit. HMG-CoA „™â‡ªìπ

 “√μ—Èßμâπ  à«π°“√≈¥≈ß¢Õß NADPH ª√–‡¡‘π‚¥¬«—¥°“√

¥Ÿ¥°≈◊π· ß∑’Ë§«“¡¬“«§≈◊Ëπ ÛÙ π¡. ·≈–Õÿ≥À¿Ÿ¡‘ Û˜˚´

‚¥¬«—¥‡ªìπ kinetic ‚¥¬°“√∑¥≈Õßπ’È„™â¬“ pravastatin ‡ªìπ

positive control

º≈°“√∑¥≈Õß

®“°°“√∑¥ Õ∫ƒ∑∏‘Ï¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å pan-

creatic lipase „πÀ≈Õ¥∑¥≈Õß (in vitro enzymatic as-

say) ¢Õß “√ °—¥ ¡ÿπ‰æ√®”π«π Ú ™π‘¥ “√ °—¥ ‚¥¬„™â

§«“¡‡¢â¡¢âπ∑’Ëμà“ß Ê °—π ·≈â«π”§à“‡©≈’Ë¬∑’Ë‰¥â®“°°“√∑”´È” Û

§√—Èß „π·μà≈–§«“¡‡¢â¡¢âπ¡“§”π«π§à“ IC50 ®“° dose-re-

sponse curve ¢Õß “√ °—¥·μà≈–™π‘¥‚¥¬„™â Prism program

·≈–„™â orlistat ‡ªìπ positive control ‚¥¬„™â 4-MU oleate

‡ªìπ substrate ·≈–º≈∑’Ë‰¥â®“°ªØ‘°‘√‘¬“ §◊Õ 4-methylum-

belliferone ∑’Ëª≈¥ª≈àÕ¬ÕÕ°¡“‚¥¬°“√«—¥‡ªìπª√‘¡“≥ §à“

fluorescence

º≈°“√∑¥≈Õß · ¥ß„πμ“√“ß∑’Ë Û æ∫«à“ Nn-E3  “¡“√∂

¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å pancreatic lipase ‰¥â¥’∑’Ë ÿ¥

‚¥¬¡’§à“ IC50 μË”∑’Ë ÿ¥∑’Ë Ûˆ.¯ ¡§°./¡≈. √Õß≈ß¡“§◊Õ MO-

1, TT1, Nn-E1, Ab-E2, Ab-E1, PG-E1, Ab-E3, PG-Ec,

Ab-E5, Nn-E4, Nn-Ec, TTW, Nn-E2, GP-E, PG-E2, MO-

2 ·≈– AG-SFE  “√∑’Ë‰¡à “¡“√∂À“§à“¡’ Ú ™π‘¥ ‰¥â·°à Ab-

E4 æ∫«à“¡’ƒ∑∏‘Ï¬—∫¬—Èß pancreatic lipase ‰¥âμË”¡“°μâÕß„™â

 “√„π§«“¡‡¢â¡¢âπ Ÿß¡“°°«à“ Ú, ¡§°./¡≈.  à«π “√ °—¥

AG ́ ÷Ëß¡’ª√‘¡“≥‰¡à‡æ’¬ßæÕ„π°“√‡μ√’¬¡„π§«“¡‡¢â¡¢âπ∑’Ë Ÿß¢÷Èπ

·μà®“°¢âÕ¡Ÿ≈∑’Ë¡’ “¡“√∂ª√–¡“≥§à“ IC50 «à“Õ¬Ÿà√–À«à“ß Ò-

Ú ¡§°./¡≈.

μ“√“ß∑’Ë Û ƒ∑∏‘Ï¢Õß “√ °—¥ ¡ÿπ‰æ√μàÕ°“√¬—∫¬—Èß°“√∑”ß“π¢Õß

‡Õπ‰´¡å pancreatic lipase

ƒ∑∏‘Ï¬—∫¬—Èß‡Õπ‰´¡å

≈”¥—∫∑’Ë  “√ °—¥ pancreatic lipase

{IC50 (¡§°./¡≈.)}

Ò Nn-E3 Ûˆ.¯

Ú MO-1 ı¯.Û

Û TT1 ÒÚÛ.Ò

Ù Nn-E1 ÒÛÒ.

ı Ab-E2 ÒÛ¯.Ù

ˆ Ab-E1 ÒıÙ.Û

˜ AG Ò-Ú*

¯ PG-E1 Ú¯.Ò

˘ Ab-E3 ÚÛÒ.Û

Ò PG-Ec ÚÙÒ.˘

ÒÒ Ab-E5 ÛıÒ.Ò

ÒÚ Nn-E4 Û¯.ˆ

ÒÛ Nn-Ec Û˘¯.Û

ÒÙ TTW ÙÙ.Ú

Òı Nn-E2 ıÒÒ.Ú

Òˆ GP-E ˆÒ¯.

Ò˜ PG-E2 ¯˜.¯

Ò¯ MO-2 ¯ÙÛ.˜

Ò˘ AG-SFE ÒÚ˘.

Ú Ab-E4 > Ú,.

À¡“¬‡Àμÿ Ò. * ‡ªìπ§à“ IC50 ‚¥¬ª√–¡“≥ ‡π◊ËÕß®“° “√¡’ª√‘¡“≥‰¡à‡æ’¬ßæÕ
®÷ß‰¡à “¡“√∂‡æ‘Ë¡§«“¡‡¢â¡¢âπ‰¥âÕ’°

Ú. º≈°“√∑¥≈Õß· ¥ß‡ªìπ§à“‡©≈’Ë¬ (Mean ± SEM) ®“° Û °“√
∑¥ Õ∫‚¥¬·μà≈–§√—Èß∑”´È” Û §√—Èß

Û.  “√ °—¥ AG ≈–≈“¬„π DMSO  “√ °—¥Õ◊ËπÊ ≈–≈“¬„ππÈ”
Ù. Positive control §◊Õ .Úı mM Orlistat
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°“√∑¥ Õ∫ƒ∑∏‘Ï¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å HMG-CoA

reductase ¢Õß “√ °—¥ ¡ÿπ‰æ√®”π«π Òˆ ™π‘¥ “√ °—¥

„πÀ≈Õ¥∑¥≈Õß ‚¥¬„™â enzyme assay kit º≈°“√∑¥≈Õß

¥—ß· ¥ß„πμ“√“ß∑’Ë Ù æ∫«à“  “√ °—¥·μà≈–™π‘¥∑’Ë§«“¡‡¢â¡¢âπ

Ò ¡§°./¡≈.  “¡“√∂¬—∫¬—Èß°“√∑”ß“π¢Õß HMG-CoA re-

ductase ‰¥â·μ°μà“ß°—π ‚¥¬ Nn-E4 ·≈– GC2 ¡’ƒ∑∏‘Ï¥’∑’Ë ÿ¥

‚¥¬ “¡“√∂¬—∫¬—Èß‡Õπ‰´¡å‰¥â ¡∫Ÿ√≥å (Ò%)  “√ °—¥ GC1

·≈– MC-EC °Á¡’ƒ∑∏‘Ï¥’‡™àπ°—π ·μà “√ °—¥ Nn-E1, PG-Ec,

PG-E1, Ab-E ·≈–Ab-W ‰¡à¡’ƒ∑∏‘Ï„π°“√¬—∫¬—Èß‡Õπ‰´¡å

HMG-CoA reductase ∑’Ë§«“¡‡¢â¡¢âππ’È

«‘®“√≥å

®“°°“√‡μ√’¬¡ “√ °—¥ ¡ÿπ‰æ√‡æ◊ËÕ∑¥ Õ∫°“√¬—∫¬—Èß°“√

∑”ß“π¢Õß‡Õπ‰´¡å pancreatic lipase ®”π«π ˘ ™π‘¥ Ú

 “√ °—¥ „ÀâÕ¬Ÿà„π√Ÿª∑’Ë≈–≈“¬πÈ”‰¥â ‚¥¬°“√‡μ√’¬¡‡ªìπ

 “√ª√–°Õ∫‡™‘ß ấÕπ√–À«à“ß “√ °—¥ ¡ÿπ‰æ√ ·≈– PVP com-

plex ·≈â«π”¡“∑¥ Õ∫°“√¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å pan-

creatic lipase ®“°º≈°“√∑¥ Õ∫„πÀ≈Õ¥∑¥≈Õßπ’È

 “¡“√∂„™â‡ªìπ¢âÕ¡Ÿ≈‡∫◊ÈÕßμâπ„π°“√§—¥°√Õß “√ °—¥ ¡ÿπ‰æ√

„π°“√»÷°…“«‘®—¬μàÕ‰ª ·≈–‡≈◊Õ°„™â§«“¡‡¢â¡¢âπ∑’Ë‡À¡“–

 ¡„π°“√∑¥≈Õß√–¥—∫∑’Ë Ÿß¢÷ÈπμàÕ‰ª Õ¬à“ß‰√°Áμ“¡ ƒ∑∏‘Ï∑’Ë‰¥â

®“°º≈°“√∑¥≈Õß„πÀ≈Õ¥∑¥≈ÕßÕ“®‡À¡◊ÕπÀ√◊Õ·μ°μà“ß

®“°ƒ∑∏‘Ï∑’Ë‡°‘¥¢÷Èπ„π√à“ß°“¬‰¥â ‚¥¬°“√∑¥≈Õßπ’È„™â orlistat ‡ªìπ

positive control ´÷Ëß‡ªìπ “√∑’Ë¡’ƒ∑∏‘Ï¬—∫¬—Èß‡Õπ‰´¡å pancre-

atic lipase ·≈–¡’º≈„π°“√¬—∫¬—Èß°“√¬àÕ¬‰¢¡—π·≈– àßº≈

„Àâ≈¥°“√¥Ÿ¥´÷¡‰¢¡—π®“°∑“ß‡¥‘πÕ“À“√ ®÷ß‡æ‘Ë¡°“√¢—∫‰¢¡—π

ÕÕ°¡“∑“ßÕÿ®®“√– ¥—ßπ—Èπ  “√ °—¥∑’Ë¡’ƒ∑∏‘Ï„π°“√¬—∫¬—Èß

‡Õπ‰´¡å¥—ß°≈à“«Õ“®¡’º≈≈¥°“√¥Ÿ¥´÷¡‰¢¡—π®“°∑“ß‡¥‘π

Õ“À“√‡™àπ‡¥’¬«°—∫ orlistat ‰¥â

®“°º≈°“√∑¥≈Õßæ∫«à“  “√ °—¥ ¡ÿπ‰æ√∑ÿ°™π‘¥ ¡’

§«“¡ “¡“√∂„π°“√¬—∫¬—Èß‡Õπ‰´¡å pancreatic lipase ‰¥â„π

§«“¡·√ß∑’Ë·μ°μà“ß°—π ·≈–ƒ∑∏‘Ï„π°“√¬—∫¬—Èß‡Õπ‰´¡å¢÷Èπ°—∫

§«“¡‡¢â¡¢âπ∑’Ë„™â (dose-dependent manner) ´÷Ëß§«“¡·√ß

(potency)  “¡“√∂‡ª√’¬∫‡∑’¬∫°—π‰¥â¥â«¬§à“ IC50 (μ“√“ß∑’Ë Û)

μ“√“ß∑’Ë Ù ƒ∑∏‘Ï¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å HMG-CoA reductase ∑’Ë§«“¡‡¢â¡¢âπ Ò ¡§°./¡≈.

ƒ∑∏‘Ï¬—∫¬—Èß‡Õπ‰´¡å HMG-CoA reductase
≈”¥—∫∑’Ë  ¡ÿπ‰æ√  “√ °—¥

∑’Ë§«“¡‡¢â¡¢âπ Ò ¡§°./¡≈. (%)*

Ò ∫—«À≈«ß Nn-Ec Ù.ÚÚ

Ú Nn-E1 -ÚÛ.ı˜ ± ˘.Ò˘

Û Nn-E2 ˆı.ı˜ ± ÒÚ.Ûˆ

Ù Nn-E3 ˆı.¯˜ ± ˘.˜Ù

ı Nn-E4 Ò.Ú˘ ± ˆ.˘ˆ

ˆ ™–¡«ß GC1 ˘˜.ˆ ± ˘.ÛÒ

˜ GC2 ÒÒÙ.ÛÙ ± ÚÙ.ÙÛ

¯ GC3 ¯.ıı ± Òˆ.ˆı

˘ GC4 ¯.Ú˜ ± Ù.ˆÛ

Ò GC5 ıˆ.Ò¯ ± ÒÒ.ˆÙ

ÒÒ ¬Õ MC-EC ˘¯.Ú ± ÒÛ.ÒÒ

ÒÚ Ω√—Ëß PG-Ec Û.Ûˆ ± Ò.˜ı

ÒÛ PG-E1 -Ú˜.ı˜ ± ı.ÛÙ

ÒÙ PG-E2 ÒÚ.ıÛ

Òı μ–≈‘ßª≈‘ß Ab-E -Ò˜.˘ ± Ò.Ò˘

Òˆ Ab-W -ˆ¯.˜ı

*§à“∑’Ë· ¥ß‡ªìπ§à“‡©≈’Ë¬ (Mean ± SEM) ®“°º≈°“√∑¥ Õ∫Õ¬à“ßπâÕ¬ Û §√—Èß
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‚¥¬ à«π °—¥¢Õß “√ °—¥„∫∫—«À≈«ß (Nn-E3) ¡’ƒ∑∏‘Ï¥’∑’Ë ÿ¥

·≈–®“°°“√æ‘ Ÿ®πå‡Õ°≈—°…≥å∑“ß‡§¡’¢Õß “√ °—¥„∫∫—«À≈«ß

‡¡◊ËÕ∑¥ Õ∫¥â«¬·ºàπ·¡°π’‡´’¬¡ ·≈–°√¥‡°≈◊Õ‡¢â¡¢âπÒ æ∫

«à“ “√≈–≈“¬‡ª≈’Ë¬π®“° ’‡¢’¬«‡ªìπ ’‡¢’¬«Õ¡πÈ”μ“≈·¥ß ¥—ß

π—Èπ “√ °—¥∑’Ë¡’ƒ∑∏‘Ï„π°“√¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å pancre-

atic lipase ‰¥â¥’ §◊Õ  “√°≈ÿà¡‡ø≈‚«πÕ¬¥åÒÒ ®“°º≈°“√¬—∫¬—Èß

°“√∑”ß“π¢Õß‡Õπ‰´¡å HMG-CoA reductase ®”π«π Òˆ

 “√ °—¥ æ∫«à“  à«π °—¥¢Õß “√ °—¥„∫∫—«À≈«ß (Nn-E4)

·≈–™–¡«ß (GC2) ¡’ƒ∑∏‘Ï¬—∫¬—Èß‡Õπ‰´¡åπ’È‰¥â¥’∑’Ë§«“¡‡¢â¡¢âπμË”

®“°º≈°“√∑¥≈Õß∑—ÈßÀ¡¥ · ¥ß„Àâ‡ÀÁπ«à“  “√ °—¥®“°

 ¡ÿπ‰æ√¡’»—°¬¿“æ∑’Ë®–æ—≤π“‡ªìπº≈‘μ¿—≥±å ÿ¢¿“æ‰¥â ‚¥¬

ƒ∑∏‘Ï„π°“√¬—∫¬—Èß°“√¬àÕ¬‰¢¡—ππ—Èπ Õ“®®–¡’ª√–‚¬™πå ”À√—∫

ºŸâ∑’Ë¡’§«“¡‡ ’Ë¬ßμàÕ¿“«–‰¢¡—π„π‡≈◊Õ¥ ŸßÀ√◊ÕºŸâ∑’Ëπ‘¬¡

√—∫ª√–∑“πÕ“À“√‰¢¡—π Ÿß ‚¥¬ ¡ÿπ‰æ√¥—ß°≈à“«Õ“®™à«¬

¬—∫¬—Èß°“√¬àÕ¬‰¢¡—π®“°Õ“À“√·≈–„π∑’Ë ÿ¥®–≈¥°“√¥Ÿ¥´÷¡‡¢â“

 Ÿà°√–· ‡≈◊Õ¥‰¥â πÕ°®“°π’È  ¡ÿπ‰æ√Õ“®ÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß°“√

 —ß‡§√“–Àå§Õ‡≈ ‡μÕ√Õ≈∑’Ëμ—∫‰¥â‡™àπ‡¥’¬«°—∫¬“°≈ÿà¡ statins

·≈–§“¥«à“®–¡’º≈¢â“ß‡§’¬ß∑’ËμË”°«à“  ‡π◊ËÕß®“°º≈°“√»÷°…“π’È

‡ªìπº≈°“√∑¥≈Õß„πÀ≈Õ¥∑¥≈Õß‰¡à “¡“√∂μÕ∫‰¥â∂÷ßº≈

‚¥¬√«¡∑’ËÕ“®‡°‘¥¢÷Èπ®“°°“√‰¥â√—∫ “√∑’Ë∑¥ Õ∫π—Èπ‡¢â“ Ÿà

√à“ß°“¬¢Õß —μ«å∑¥≈Õß ‡π◊ËÕß®“°°“√∑”ß“π¢Õß√à“ß°“¬‰¡à‰¥â

‡ªìπ°“√∑”ß“π¢Õß√–∫∫Õ«—¬«–Õ¬à“ß„¥Õ¬à“ßÀπ÷Ëß·μà‡ªìπº≈

®“°°“√∑”ß“π√à«¡°—π¢Õß√–∫∫Õ«—¬«–À≈“¬ √–∫∫®÷ß¡’§«“¡

 ≈—∫´—∫´âÕπ¡“°°«à“ ¥—ßπ—Èπ‰¡à “¡“√∂∫Õ°‰¥â«à“„π¢π“¥„π

À≈Õ¥∑¥≈Õßª√‘¡“≥‡∑à“‰√∑’Ë “¡“√∂π”¡“ª√—∫„™â„π —μ«åÀ√◊Õ

§π‰¥â ®”‡ªìπμâÕß¡’°“√∑¥ Õ∫„π√à“ß°“¬¢Õß —μ«å∑¥≈Õß

°àÕπ∑’Ë®–π”‰ª∑¥ Õ∫„π§π‡ ¡Õ ‚¥¬°“√»÷°…“«‘®—¬ƒ∑∏‘Ï≈¥

‰¢¡—π„π —μ«å∑¥≈Õß °“√»÷°…“¥â“πæ‘…«‘∑¬“ ·≈–°“√«‘®—¬∑“ß

§≈‘π‘°°ÁÕ“®μâÕß¥”‡π‘π°“√μàÕ‰ª πÕ°®“°π’È °“√»÷°…“«‘®—¬„π

¥â“π°“√·¬° “√·≈–æ‘ Ÿ®πå Ÿμ√‚§√ß √â“ß∑“ß‡§¡’¢Õß “√ ”§—≠

√«¡∑—Èß°“√æ—≤π“«‘∏’«‘‡§√“–Àå‡æ◊ËÕÀ“ª√‘¡“≥¢Õß “√ ”§—≠∑’Ë

‡ªìπ “√ÕÕ°ƒ∑∏‘Ï¥—ß°≈à“« °ÁÕ“®μâÕß¥”‡π‘π°“√μàÕ‰ª„π

Õπ“§μ‡æ◊ËÕª√–‚¬™πåμàÕ°“√æ—≤π“‡ªìπº≈‘μ¿—≥±å ÿ¢¿“æ

 √ÿªº≈°“√∑¥≈Õß
 “√ °—¥ ¡ÿπ‰æ√∑ÿ°™π‘¥ ¡’ƒ∑∏‘Ï¬—∫¬—Èß‡Õπ‰´¡å pancre-

atic lipase ·≈– HMG-CoA reductase „πÀ≈Õ¥∑¥≈Õß

‰¥â„π§«“¡·√ß∑’Ë·μ°μà“ß°—π ·≈–ƒ∑∏‘Ï„π°“√¬—∫¬—Èß‡Õπ‰´¡å¥—ß

°≈à“«¢÷Èπ°—∫§«“¡‡¢â¡¢âπ  ´÷Ëß°“√∑¥ Õ∫π’È‡ªìπ°“√∑¥ Õ∫„π

À≈Õ¥∑¥≈ÕßÕ“®‡À¡◊ÕπÀ√◊Õ·μ°μà“ß®“°ƒ∑∏‘Ï∑’Ë‡°‘¥¢÷Èπ„π

√à“ß°“¬‰¥â ‚¥¬º≈∑’Ë‰¥â®“°°“√∑¥≈Õßπ’È‡ªìπ¢âÕ¡Ÿ≈‡∫◊ÈÕßμâπ

‡æ◊ËÕ‡ªìπ·π«∑“ß„π°“√§—¥‡≈◊Õ° “√ °—¥·≈–§«“¡‡¢â¡¢âπ¢Õß

 ¡ÿπ‰æ√∑’Ë¡’»—°¬¿“æ∑’Ë®–„™â„π°“√∑¥≈Õß√–¥—∫∑’Ë Ÿß¢÷ÈπμàÕ‰ª
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Abstract

Effects of Medicinal Plant Extracts on Pancreatic Lipase and HMG-CoA reductase
Somchit Niumsakul*, Duangpen Pattamadilok*, Nanteetip Limpeanchob**, Kornkanok Ingkaninan**,
Prapai Wongsinkongman*
*Medicinal Plant Research Institute, Department of Medical Sciences, Nonthaburi 11000
**Faculty of Pharmaceutical Sciences, Naresuan University, Phitsanulok 65000

The present study was conducted to screen the potential lipid-lowering effect of medicinal plants. The
aim of this research was to perform in vitro assay to determine the inhibitory activity of plant extracts on two
enzymes of pancreatic lipase and HMG-CoA reductase that are important for lipid digestion and cholesterol
synthesis, respectively.  The pancreatic lipase inhibitory activities were tested with nine Thai medicinal plants,
namely Nelumbo nucifera Gaertn. leaves, Psidium guajava L. leaves, Tiliacora triandra (Colebr.) Diels leaves,
Moringa oleifera Lamk. leaves, Averrhoa bilimbi L. leaves, Garcinia cowa Roxb. ex DC. leaves, Morinda citrifolia
L. leaves, and Gynostemma pentaphyllum (Thunb.) Makino. roots, and Alpinia galanga (L) Willd rhizomes.
The results showed that each crude extract demonstrated different potency inhibitory activities against pan-
creatic lipase represented by 50 percent inhibitory concentration (IC50). Then, these crude extracts were fur-
ther purified using partition and column chromatography techniques. It was found that the partial purified
portion of the ethanolic extract of lotus leaves, N. nucifera Gaertn. (Nn-E3), showed the best activity against
the pancreatic lipase enzyme with IC50 at 36.80 μg/ml. Orlistat was used as a positive control as a pancreatic
lipase inhibitor. Crude and partial purified extracts from five Thai medicinal plants, namely N. nucifera leaves,
G. cowa leaves, M. citrifolia leaves, P. guajava leaves, and A. bilimbi leaves, showed inhibitory activity against
HMG-CoA reductase where pravastatin was used as a positive control.  Among these extracts, the most potent
ones were the partial purified portion of the ethanolic extract of G. cowa leaves (GC2) and the partial purified
portion of the ethanolic extract of N. nucifera leaves (Nn-E4), which completely inhibited HMG-CoA reduc-
tase enzyme (100% inhibition) at 10 μg/ml concentration. The results of this study will be useful to further
investigate and identify the active compounds from the potential herbs. Development of herbal products for
treatment of patients with hyperlipidemia may be possible in the future.

Key words: Lipid lowering, pancreatic lipase, HMG-CoA reductase



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


