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

Ò˜

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

Journal of Thai Traditional & Alternative Medicine
Vol. 8  Nos. 2-3  May-December  2010

∫∑§—¥¬àÕ

°“√»÷°…“π’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ·¬°Õß§åª√–°Õ∫∑“ß‡§¡’¢Õß à«π °—¥®“° “√ °—¥‡Õ∑“πÕ≈¢Õß„∫∫—«À≈«ß (Nn-E3)

‡π◊ËÕß®“°º≈°“√»÷°…“«‘®—¬‡∫◊ÈÕßμâπ æ∫«à“ à«π °—¥¥—ß°≈à“«¡’ƒ∑∏‘Ï¬—∫¬—Èß‡Õπ‰´¡å pancreatic lipase ‚¥¬§à“§«“¡‡¢â¡¢âπ∑’Ë

¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å‰¥â ı% (IC50) ‡∑à“°—∫ Ûˆ.¯ ¡§°./¡≈. ‚¥¬„™â orlistat ‡ªìπ “√§«∫§ÿ¡∫«° (positive

control) ·≈– à«π °—¥¥—ß°≈à“«¬—ß¡’ƒ∑∏‘Ï¬—∫¬—Èß‡Õπ‰´¡å HMG-CoA reductase ‰¥âª“π°≈“ß (ˆı.¯˜%) ∑’Ë§«“¡‡¢â¡¢âπ

Ò ¡§°./¡≈. ‚¥¬„™â pravastatin ‡ªìπ “√§«∫§ÿ¡∫«° ‡¡◊ËÕ∑”°“√»÷°…“μàÕ¥â«¬°“√·¬° “√ °—¥„Àâ‰¥â “√∫√‘ ÿ∑∏‘Ï¥â«¬

‡∑§π‘§§Õ≈—¡πå‚§√¡“‚∑°√“øï ·≈–æ‘ Ÿ®πå Ÿμ√‚§√ß √â“ß∑“ß‡§¡’¥â«¬‡∑§π‘§ ‡ª°‚μ√ ‚§ªï æ∫«à“  à«π °—¥‡Õ∑“πÕ≈¡’

 “√ª√–°Õ∫‡ø≈‚«πÕ¬¥å Ú ™π‘¥ quercetin 3-O-β-D-glucuronide (miquelianin) ·≈– rutin

§” ”§—≠ : „∫∫—«À≈«ß, Õß§åª√–°Õ∫‡§¡’, ƒ∑∏‘Ï≈¥‰¢¡—π

Õß§åª√–°Õ∫∑“ß‡§¡’¢Õß à«π °—¥„∫∫—«À≈«ß∑’Ë¡’ƒ∑∏‘Ï

≈¥‰¢¡—π

 ¡®‘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*

 ÿπ—π∑“  »√’‚ ¿≥*

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≈
¿“«–Õâ«π‡ªìπ¿“«–∑’Ë¡’§«“¡‡ ’Ë¬ß Ÿß®“°°“√‡°‘¥‚√§

·∑√°´âÕπμà“ß Ê ‡™àπ §«“¡¥—π‚≈À‘μ Ÿß ‚√§À—«„® ‡∫“À«“π

¢âÕ‡ ◊ËÕ¡ √«¡∑—Èß‚√§¡–‡√Áß∫“ß™π‘¥ ‡™àπ ¡–‡√Áß‡μâ“π¡ ¡–‡√Áß

≈”‰ â„À≠à ¡–‡√ÁßμàÕ¡≈Ÿ°À¡“° ¡–‡√Áß‡¬◊ËÕ∫ÿ¡¥≈Ÿ° ‡ªìπμâπÒ

„π°“√√—°…“¿“«–Õâ«πÀ√◊Õ°“√¡’√–¥—∫‰¢¡—π Ÿß„π√à“ß°“¬π—Èπ

¬“·ºπªí®®ÿ∫—π∑’Ë„™âÕ¬Ÿà¡’À≈“¬°≈ÿà¡ ‚¥¬¬“∫“ß°≈ÿà¡¡’°≈‰°

°“√ÕÕ°ƒ∑∏‘Ï„π°“√¬—∫¬—Èß°“√ —ß‡§√“–Àå§Õ‡≈ ‡μÕ√Õ≈

μ—«Õ¬à“ß‡™àπ ¬“„π°≈ÿà¡ statins ¡’ƒ∑∏‘Ï„π°“√¬—∫¬—Èß‡Õπ‰´¡å

HMG-CoA reductase ´÷Ëß àßº≈„Àâ¬—∫¬—Èß HMG-CoA ´÷Ëß

‡ªìπ “√μ—Èßμâπ¢Õß§Õ‡≈ ‡μÕ√Õ≈ ®÷ß∑”„Àâ≈¥√–¥—∫§Õ‡≈ -

‡μÕ√Õ≈„π‡≈◊Õ¥™π‘¥ low-density lipoprotein cholesterol

‰¥âÚ,Û ·μà¬“ °≈ÿà¡π’È¡’º≈¢â“ß‡§’¬ßμàÕ°“√∑”ß“π¢Õß°≈â“¡‡π◊ÈÕ

·≈–μ—∫ πÕ°®“°π’È ¬“∫“ß™π‘¥ ‡™àπ orlistat ´÷Ëß‡ªìπ potent

competitive inhibitor ¢Õß gastric ·≈– pancreatic li-

pase ¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√¬àÕ¬ ≈“¬‰¢¡—π ‡ªìπº≈„Àâ≈¥°“√¥Ÿ¥

´÷¡‰¢¡—π·≈–‡æ‘Ë¡°“√¢—∫∂à“¬ÕÕ°∑“ßÕÿ®®“√– ¥—ßπ—Èπ  ¡ÿπ‰æ√

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

»—°¬¿“æ„π°“√æ—≤π“‡ªìπº≈‘μ¿—≥±å≈¥‰¢¡—πμàÕ‰ª‰¥â §≥–

ºŸâ«‘®—¬®÷ß π„®∑’Ë§—¥°√Õß ¡ÿπ‰æ√‰∑¬∑’Ë¡’ƒ∑∏‘Ï≈¥‰¢¡—π ·≈–

‰¥â√“¬ß“π∂÷ßº≈°“√»÷°…“«‘®—¬‡∫◊ÈÕßμâπ ´÷Ëßæ∫«à“ ¡ÿπ‰æ√‰∑¬
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À≈“¬™π‘¥¡’ƒ∑∏‘Ï„π°“√¬—∫¬—Èß‡Õπ‰´¡å∑—Èß Õß‰¥â„π§«“¡·√ß∑’Ë

·μ°μà“ß°—πÙ

 ∫—«À≈«ß‡ªìπæ◊™∑’Ë¡’™◊ËÕ∑“ß«‘∑¬“»“ μ√å«à“ Nelumbo

nucifera Gaertn. «ß»å Nelumbonaceae ·≈–¡’™◊ËÕ‡√’¬°

μ“¡∑âÕß∂‘Ëπ‰¥â·°à  —μμ∫ß°™  —μμ∫ÿ…¬å Õÿ∫≈ı ®“°°“√ ◊∫§âπ

¢âÕ¡Ÿ≈∑“ß«‘∑¬“»“ μ√å ¡’√“¬ß“π«à“  “√ °—¥∫—«À≈«ßæ∫ “√

 ”§—≠„π à«πμà“ß Ê ¢Õß∫—«À≈«ß ¥—ßπ’È  à«π„∫ª√–°Õ∫¥â«¬

nuciferine, pronuciferine, roemerine, asimilobine,

lirinidine, nornuciferine, O-nornuciferine ·≈–

N-nornuciferine ‡¡≈Á¥∫—«ª√–°Õ∫¥â«¬ liensinine ·≈–

lotusine ¥’∫—«ª√–°Õ∫¥â«¬ liensinine, lsoliensinine,

lotusine, neferine, methylcorypalline, higenamine,

di-armepavine ·≈– 4′-methyl-N-methylcoclaurine

·≈–Ωí°∫—«ª√–°Õ∫¥â«¬ nuciferine, N-nornuciferine,

oxoushinsunine ·≈– N-norarmepavineˆ

 ”À√—∫°“√»÷°…“ƒ∑∏‘Ï∑“ß‡¿ —™«‘∑¬“ æ∫«à“ ∫—«À≈«ß¡’

ƒ∑∏‘Ï∑“ß‡¿ —™«‘∑¬“À≈“¬Õ¬à“ß ‡™àπ  à«π °—¥¥â«¬πÈ”·≈–

‡Õ∑“πÕ≈ºß¥Õ°∫—«À≈«ß ¡’ƒ∑∏‘Ï≈¥ª√‘¡“≥πÈ”μ“≈„π‡≈◊Õ¥

¢Õß°√–μà“¬ª°μ‘ ·≈–¡’ƒ∑∏‘Ï‡∑’¬∫‡∑à“°—∫ ı% ¢Õß¬“¡“μ√∞“π

tolbutamide ¢π“¥ Úı ¡‘≈≈‘°√—¡μàÕπÈ”Àπ—°μ—« Ò °‘‚≈°√—¡

‡¡≈Á¥∫—«¡’‚ª√μ’πª√–¡“≥ ÒÙ% ‚ª√μ’π∑’Ë °—¥®“°‡¡≈Á¥∫—«

‡¡◊ËÕπ”¡“„ÀâÀπŸ¢“«∑’Ë‡ªìπ‡∫“À«“π°‘πª√–¡“≥ Ú  —ª¥“Àå æ∫

«à“™à«¬≈¥πÈ”μ“≈„π‡≈◊Õ¥‰¥âª√–¡“≥ ÙÙ%ˆ-¯ ƒ∑∏‘Ï≈¥§Õ‡≈ 

‡μÕ√Õ≈·≈–‰¢¡—π„π‡≈◊Õ¥˘ ƒ∑∏‘Ï¬—∫¬—Èß‡´≈≈å¡–‡√Áß  √“° ¥

¢Õß∫—«À≈«ß “√ °—¥™—Èπ ethyl acetate ¡’ƒ∑∏‘Ï¬—∫¬—Èß‡π◊ÈÕ‡¬◊ËÕ

‡´≈≈å∑’Ë§«“¡‡¢â¡¢âπ Ú. ¡§°./¡≈.Ò ƒ∑∏åμâ“π‡™◊ÈÕ

·∫§∑’‡√’¬  “√ °—¥‡° √¥â«¬πÈ” ¡’ƒ∑∏åμâ“π‡™◊ÈÕ Staphylococ-

cus aureus ‡ªìπ‡™◊ÈÕ∑’Ë∑”„Àâ‡°‘¥‚√§∑âÕß√à«ß “√ °—¥‡° √

·Àâß∫—«À≈«ß¥â«¬ ˘ı% ‡Õ∑“πÕ≈ ¡’ƒ∑∏‘Ïμâ“π‡™◊ÈÕ β-Strepto-

coccus group A ·μà‰¡à¡’º≈μàÕ‡™◊ÈÕ S.aureus, Klebsaella

pneuniae ·≈– Pseudomonas aeruginosaÒÒ

®“°º≈°“√»÷°…“«‘®—¬‡∫◊ÈÕßμâπ∑’Ë√“¬ß“π·≈â«Ù æ∫«à“  “√

 °—¥‡Õ∑“πÕ≈®“° ¡ÿπ‰æ√„∫∫—«À≈«ß (Nn-Ec) ´÷Ëß‡ªìπ

 “√ª√–°Õ∫ PVP ·≈–¡’ª√‘¡“≥ “√ °—¥ Ú% ¡’ƒ∑∏‘Ï¬—∫¬—Èß

‡Õπ‰´¡å pancreatic lipase‰¥â ‚¥¬¡’§à“ IC50 ∑’Ë§«“¡‡¢â¡¢âπ

Û˘¯.Û ¡§°./¡≈. ‚¥¬„™â orlistat ‡ªìπ “√§«∫§ÿ¡∫«°

·≈–¡’ƒ∑∏‘Ï¬—∫¬—Èß‡Õπ‰´¡å HMG CoA reductase ‰¥â Ù.ÚÚ%

∑’Ë§«“¡‡¢â¡¢âπ Ò ¡§°./¡≈. ‚¥¬„™â prevastatin ‡ªìπ “√

§«∫§ÿ¡∫«° ‡¡◊ËÕ»÷°…“°“√·¬° “√ °—¥¥—ß°≈à“«„Àâ∫√‘ ÿ∑∏‘Ï¢÷Èπ

æ∫«à“ à«π °—¥ Nn-E3 ¡’ƒ∑∏‘Ï¬—∫¬—Èß‡Õπ‰´¡å pancreatic li-

pase ‰¥â¥’¢÷Èπª√–¡“≥ Ò ‡∑à“ ‚¥¬ IC50 ‡∑à“°—∫ Ûˆ.¯ ¡§°./

¡≈. πÕ°®“°π’È  à«π °—¥¥—ß°≈à“«¬—ß¡’ƒ∑∏‘Ï¬—∫¬—Èß‡Õπ‰´¡å HMG-

CoA reductaseÙ ‰¥âª“π°≈“ß (ˆı.¯˜%) ∑’Ë§«“¡‡¢â¡¢âπ

Ò ¡§°./¡≈. ¥—ßπ—Èπ®÷ßπà“ π„®∑’Ë®–»÷°…“·¬°Õß§åª√–°Õ∫

∑“ß‡§¡’¢Õß à«π °—¥¥—ß°≈à“«„Àâ‰¥â “√∫√‘ ÿ∑∏‘Ï ´÷Ëß “¡“√∂„™â

ª√–‚¬™πåμàÕ‰ª‚¥¬π”‰ª»÷°…“«‘®—¬‡æ‘Ë¡‡μ‘¡ ·≈–Õ“®æ—≤π“

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

 ŸßμàÕ‰ª„πÕπ“§μ‰¥â

«— ¥ÿ·≈–«‘∏’°“√

Ò. ‡§√◊ËÕß¡◊Õ

Ò.Ò ‡§√◊ËÕß√–‡À¬ ÿ≠≠“°“» (rotary evaporator)

EYELA

Ò.Ú μŸâμ√«®«—¥· ßÕ—μ√“‰«‚Õ‡≈μ∑’Ë§«“¡¬“«§≈◊Ëπ

ÚıÙ ·≈– Ûˆˆ π“‚π‡¡μ√ (nm), CAMAG

Ò.Û ‡§√◊ËÕß °—¥ “√·∫∫Õ—μ‚π¡—μ‘ (supercritical

Fluid Extracter, SFE), APPLIED

Ò.Ù ‡§√◊ËÕß∑”„Àâ·Àâß¥â«¬§«“¡‡¬Áπ (Freeze dryer),

LABCONCO

Ò.ı Bruker AV 500 MHz NMR Spectrometer

Ú.  “√‡§¡’

Ú.Ò °√¥°”¡–∂—π‡¢â¡¢âπ ·≈–°√¥‡°≈◊Õ‡¢â¡¢âπ‡ªìπ

™π‘¥∑’Ë„™â°—∫ß“π«‘‡§√“–Àå

Ú.Ú  “√≈–≈“¬‡ÕÁπæ’-æ’Õ’®’ ‡ªìπ “√≈–≈“¬™π‘¥

Àπ÷Ëß∑’Ë„™â∑¥ Õ∫°≈ÿà¡ “√‡ø≈‚«πÕ¬¥å ¢Õß à«π °—¥À¬“∫„∫

∫—«À≈«ß (NP-PEG reagent ¬àÕ¡“®“° Natural Products-

Polyethylene Glycol reagent) ¡’«‘∏’‡μ√’¬¡¥—ßμàÕ‰ªπ’È

Ú.Ú.Ò  “√≈–≈“¬‡ÕÁπæ’ ‡μ√’¬¡‚¥¬≈–≈“¬

diphenylboric acid-2-aminoethyl ester ®”π«π Ò °√—¡

„π‡¡∑“πÕ≈®”π«π Ò ¡‘≈≈‘≈‘μ√

Ú.Ú.Ú  “√≈–≈“¬æ’Õ’®’ ‡μ√’¬¡‚¥¬≈–≈“¬

polyethylene glycol 4,000 ®”π«π ı °√—¡ „π‡Õ∑“πÕ≈

®”π«π Ò ¡‘≈≈‘≈‘μ√

Ú.Û μ—«∑”≈–≈“¬∑ÿ°™π‘¥∑’Ë„™â„π°“√∑¥≈Õßπ’È‡ªìπ
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™π‘¥∑’Ë„™â°—∫ß“π«‘‡§√“–Àå

Ò.Ù μ—«∑”≈–≈“¬∑’Ë„™â„π°“√‡μ√’¬¡μ—«Õ¬à“ß ”À√—∫

°“√«‘‡§√“–Àå¥â«¬ Bruker AV 500 MHz NMR spectrom-

eter „™â deuterated dimethylsulphoxide (DMSO-d6)

«‘∏’°“√

Ò. °“√‡μ√’¬¡ ¡ÿπ‰æ√·≈– “√ °—¥„∫∫—«À≈«ß

°“√‡μ√’¬¡ ¡ÿπ‰æ√„∫∫—«À≈«ß

π”„∫∫—«À≈«ß ( ¥) πÈ”Àπ—° ˜ °‘‚≈°√—¡ ¡“≈â“ß¥â«¬

πÈ”„Àâ –Õ“¥ À—Ëπ‡ªìπ™‘Èπ‡≈Á° Ê ·≈–Õ∫„Àâ·Àâß¥â«¬μŸâÕ∫√âÕπ

‰øøÑ“∑’ËÕÿ≥À¿Ÿ¡‘ Ùı-ı Õß»“‡´≈‡´’¬  π“πª√–¡“≥ ˜Ú

™—Ë«‚¡ß ®“°π—Èππ”„∫∫—«À≈«ß∑’Ë·Àâß·≈â«‰ª∫¥‡ªìπºß·≈–ºà“π·√àß

‰¥âπÈ”Àπ—°·Àâß Ò,Úı °√—¡ §‘¥‡ªìπ√âÕ¬≈–¢Õßº≈º≈‘μ

(%yield) ‡∑à“°—∫ Ò˜.¯ı

°“√‡μ√’¬¡ “√ °—¥„∫∫—«À≈«ß

„∫∫—«À≈«ß∑’ËÕ∫·Àâß ∫¥ ·≈–ºà“π·√àß π”¡“ °—¥¥â«¬

˘ı% ‡Õ∑“πÕ≈ ¥â«¬ Soxhlet apparatus ®– “√ °—¥À¬“∫

„∫∫—«À≈«ß (Nn-Ec) · ¥ß¥—ß„π·ºπ¿Ÿ¡‘∑’Ë Ò

Ú. °“√·¬° à«π °—¥‚¥¬‡∑§π‘§ column chromatog-

raphy

π” “√ °—¥‡Õ∑“πÕ≈ Nn-Ec ¡“·¬°¥â«¬ §Õ≈—¡πå‚§√¡“

‚∑√°√“øï (column chromatography) ‰¥â Ù  à«π °—¥¬àÕ¬

(fraction, Fr) ·≈–∑¥ Õ∫ƒ∑∏‘Ï pancreatic lipase ·≈–

HMG-CoA reductase æ∫«à“ à«π °—¥¬àÕ¬ Nn-E3 ¡’ƒ∑∏‘Ï

·√ß∑’Ë ÿ¥ ®“°π—Èππ”¡“·¬°À“Õß§åª√–°Õ∫∑“ß‡§¡’¢Õß “√

∫√‘ ÿ∑∏‘Ï A ·≈– B · ¥ß¥—ß·ºπ¿Ÿ¡‘∑’Ë Ú

Û. °“√æ‘ Ÿ®πå‡Õ°≈—°…≥å∑“ß‡§¡’

Û.Ò °“√μ√«® Õ∫‡∫◊ÈÕßμâπ¥â«¬ªØ‘°‘√‘¬“°“√‡°‘¥ ’

    วัตถุดิบใบบวัหลวง น้ําหนกั ๑,๒๕๐ กรัม

๙๕% เอทานอล

       สารสกัดเอทานอล (Nn-Ec) กาก
๓๒๗.๐๗ กรัม

สารสกัดเอทานอล น้ําหนกั ๑๐๐ กรัม

   Hexane : ethanol     column chromatography
                              (10:1     1:10)        silica gel 60  

                     Fr.1                         Fr.2                                         Fr.3                       Fr.4 
๓.๒๙๖๑ กรมั ๑๐.๓๙๕๒ กรัม ๒๙.๐๙๓๐ กรัม ๔๕.๖๖๕๘ กรัม

                  (Nn-E1)                              (Nn-E2)                          (Nn-E3)                  (Nn-E4)
นําสารสกัด น้าํหนัก ๒๐ กรมั

                      Ethyl acetate: methanol (4:6)          Column chromatography, 
silica gel 60

   Fr.31       Fr.32         Fr.33          Fr.34         Fr.35     Fr.36            Fr.37           Fr.38           Fr.39           Fr.310       Fr.311 
๐.๒๐๘๒ ก. ๐.๒๐๑๔ ก. ๐.๑๗๓๒ ก. ๐.๔๖๘๙ ก. ๐.๔๘๓๖ ก. ๐.๔๕๖๖ ก. ๐.๓๒๕๓ ก. ๐.๕๒๐๐ ก. ๐.๐๑๐๐ ก. ๔.๕๙๔๐ ก. ๖.๕๑๒๑ ก.

                                                                                                        (A)
                      Ethyl acetate: methanol, 9: 1
                      Column chromatography, silica gel 60

Fr.321 Fr.322 Fr.323
๐.๑๐๖๑ ก. ๐.๐๑๑๐ ก. ๐.๐๗๔๓ ก.

                        (B)

·ºπ¿Ÿ¡‘∑’Ë Ò «‘∏’°“√‡μ√’¬¡ “√ °—¥

·ºπ¿Ÿ¡‘∑’Ë Ú °“√·¬° à«π °—¥‚¥¬‡∑§π‘§‚§√¡“‚∑°√“øï
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Cyanidin Test:À“°≈ÿà¡‡ø≈‚«πÕ¬¥å„π à«π °—¥

À¬“∫„∫∫—«À≈«ß ‚¥¬™—Ëß„∫∫—«À≈«ßπÈ”Àπ—° Ò °√—¡ ∫√√®ÿ„π

¢«¥·°â«°âπ°≈¡ ‡μ‘¡‡¡∑“πÕ≈ Ò ¡‘≈≈‘≈‘μ√ º ¡„Àâ‡¢â“°—π

π”‰ª °—¥¥â«¬«‘∏’√’ø≈—°´å π“π ı π“∑’ °√Õß π” “√≈–≈“¬∑’Ë

°√Õß‰¥â‰ª√–‡À¬®π‡À≈◊Õ Ò ¡‘≈≈‘≈‘μ√ ·≈â«‡μ‘¡·ºàπ·¡°π’‡´’¬¡

Ò-Ú ™‘Èπ ·≈–°√¥‡°≈◊Õ‡¢â¡¢âπ Û-Ù À¬¥ π”‰ªÕÿàπ„πÕà“ß‰ÕπÈ”

 —ß‡°μº≈∑’Ë‡°‘¥¢÷ÈπÒ

Û.Ú °“√μ√«®¬◊π¬—π°≈ÿà¡ “√‡ø≈‚«πÕ¬¥å¥â«¬

‚§√¡“‚∑°√“øïº‘«∫“ß

Û.Ú.Ò °“√‡μ√’¬¡ “√≈–≈“¬∫√‘ ÿ∑∏‘Ï A (Fr.

39) ·≈– B (Fr. 322) ∑’Ë‰¥â®“°°“√·¬°¥â«¬‡∑§π‘§‚§√¡“-

‚∑√°√“øï ®“°·ºπ¿Ÿ¡‘∑’Ë Ú

≈–≈“¬ “√ A ·≈– B ®”π«π Ò ¡‘≈≈‘°√—¡ „π

‡¡∑“πÕ≈ Ò ¡‘≈≈‘≈‘μ√

Û.Ú.Ú °“√‡μ√’¬¡ “√¡“μ√∞“π (Quercitrin)

≈–≈“¬ “√ Quercitrin ®”π«π Ò ¡‘≈≈‘°√—¡ „π‡¡∑“πÕ≈ Ò

¡‘≈≈‘≈‘μ√

Û.Ú.Û πÈ”¬“·¬°

‡μ√’¬¡πÈ”¬“·¬°‚¥¬º ¡∫‘«∑“πÕ≈ °√¥·Õ-

´‘μ‘° ·≈–πÈ” „πÕ—μ√“ à«π Ù:Ò:Ò „Àâ‡¢â“°—π π”¡“„ à„π∂—ß

‚§√¡“‚∑°√“øï∑‘Èß‰«âÕ¬à“ßπâÕ¬ Ò ™—Ë«‚¡ß°àÕπ„™â ‡æ◊ËÕ„Àâ

∫√√¬“°“»„π∂—ßÕ‘Ë¡μ—«¥â«¬πÈ”¬“·¬°

Û.Ú.Ù «‘∏’°“√

„™âÀ≈Õ¥√Ÿ‡≈Á° (capillary) ∫√√®ÿ “√≈–≈“¬„∫

∫—«À≈«ß ‰¥â·°à Nn-Ec, Nn-E3, standard quercitrin,

 “√≈–≈“¬ A ·≈– B ™π‘¥≈– Ú ∂÷ß ı ¡§≈. ¡“·μâ¡∫π·ºàπ

‡§≈◊Õ∫´‘≈‘°“‡®≈„π·π«√–¥—∫‡¥’¬«°—πμ“¡≈”¥—∫ ‚¥¬„ÀâÀà“ß

®“°¢Õ∫≈à“ß¢Õß°√–®°ª√–¡“≥ Ú ‡´πμ‘‡¡μ√ º÷Ëß„Àâ·Àâß π”

‰ªμ—Èß„π∂—ß‚§√¡“‚∑°√“øï∑’Ë‡μ√’¬¡‰«â ∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß

‡¡◊ËÕπÈ”¬“·¬°´÷¡¢÷Èπ‰ªμ“¡º‘«∑’Ë©“∫ Ÿß Òı ‡´πμ‘‡¡μ√ π”

·ºàπ°√–®°ÕÕ°®“°∂—ß‚§√¡“‚∑°√“øï ∑‘Èß‰«â„Àâ·Àâß·≈â«π”‰ª

μ√«® Õ∫

Û.Ú.ı °“√μ√«® Õ∫

π”·ºàπ‡§≈◊Õ∫´‘≈‘°“‡®≈‰ª¥Ÿ¿“¬„μâ· ß¬Ÿ«’∑’Ë

§«“¡¬“«§≈◊Ëπ ÚıÙ π“‚π‡¡μ√ ·≈– Ûˆˆ π“‚π‡¡μ√ ∫—π∑÷°

º≈ ®“°π—Èππ”·ºàπ‡§≈◊Õ∫´‘≈‘°“‡®≈‰ª∑”„Àâ√âÕπ∫π‡μ“‰øøÑ“

∑’ËÕÿ≥À¿Ÿ¡‘ ¯ Õß»“‡´≈‡´’¬  π“π ı π“∑’ æàπ¥â«¬ “√

≈–≈“¬‡ÕÁπæ’ μ—Èß∑‘Èß‰«â∑’Ë∫√√¬“°“»®π·Àâß ·≈â«π”‰ªæàπ¥â«¬

æ’Õ’®’  —ß‡°μ ’∑’Ë‡°‘¥¢÷Èπ¿“¬„μâ· ß§«“¡¬“«§≈◊Ëπ Ûˆˆ π“‚π

‡¡μ√

1    2    3    4    5   6     1    2    3    4    5   6     1   2   3   4   5   6
(°) 254 nm (¢) 366 nm (§) NP-PEG spraying

reagent in uv 366 nm.
1 = Nn-Ec
2 = Nn-E3
3 = standard quercitrin, CAS Number [522-12-3] ·μâ¡ ı ¡§≈.
4 = standard quercitrin, CAS Number [522-12-3] ·μâ¡ Ú ¡§≈.
5 =  “√ B
6 =  “√ A

√Ÿª∑’Ë Ò · ¥ß°“√·¬° à«π °—¥‚¥¬°“√æ‘ Ÿ®πå‡Õ°≈—°…≥å∑“ß‡§¡’

hRf

100

50

0

hRf

100

50

0
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√Ÿª∑’Ë Ú · ¥ß Ÿμ√‚§√ß √â“ß¢Õß “√∫√‘ ÿ∑∏‘Ï

 “√ A  “√ B
(Miquelianin) (Rutin)

Ù. °“√μ√«® Õ∫ “√∫√‘ ÿ∑∏‘Ï ( “√ A ·≈– B) ¥â«¬‡∑§π‘§

NMR

π” “√∫√‘ ÿ∑∏‘Ï  “√ A πÈ”Àπ—° Ò. ¡°. ·≈– “√ B

π”Àπ—° ÒÒ. ¡‘≈≈‘°√—¡ ¡“≈–≈“¬ ¥â«¬ DMSO-d6 Û ¡‘≈≈‘≈‘μ√

·≈â«π”¡“„ àÀ≈Õ¥ NMR ®“°π—Èππ”‰ªμ√«®«‘‡§√“–Àå‚¥¬‡§√◊ËÕß

Bruker AV 500 MHz NMR spectrometer ¢Õß»Ÿπ¬å

æ—π∏ÿ«‘»«°√√¡·≈–‡∑§‚π‚≈¬’™’«¿“æ·Ààß™“μ‘

º≈°“√∑¥≈Õß
®“°°“√μ√«® Õ∫‡Õ°≈—°…≥å∑“ß‡§¡’¢Õß “√ °—¥‡Õ∑“πÕ≈

„∫∫—«À≈«ß¥â«¬ªØ‘°‘√‘¬“°“√‡°‘¥ ’ Cyanidin Test ·≈–

∑¥ Õ∫¬◊π¬—πº≈‡Õ°≈—°…≥å∑“ß‡§¡’¥â«¬«‘∏’‚§√¡“‚∑°√“øï

μ“√“ß∑’Ë Ò 1H and 13C (125 MHz) NMR spectral data of miquelianin and 1H, 13C (500 MHz) of  “√ A (in DMSO-d6)

Miquelianina Compound A
Position

1H (mult., J in Hz) 13C 1H (mult., J in Hz) 13C

2 - 156.3d - 156.5c

3 - 133.4 - 133.4

4 - 177.2 - 177.3

5 - 160.6 - 161.1

6 6.15 (d, 2) 98.6 6.21 (bs) 98.8

7 - 164.3 - 164.4

8 6.33 (d, 2) 93.8 6.41 (bs) 93.7

9 - 156.7d - 156.7c

10 - 103.5 - 103.9

1′ - 120.8g - 120.8f

2′ 7.97 (d, 2) 115.2 7.81 (bs) 116.8

3′ - 144.3 - 144.9

4′ - 148.1 - 148.6

5′ 6.85 (d, 8) 117.0 6.83 (d, 8.4) 115.3

6′  7.43 (dd, 2, 8) 121.0g 7.51 (bd, 8.9) 121.3f

1′′ 5.40 (d, 7) 101.7 5.41 (d, 6.6) 101.7

2′′ 3.44-4.15 (m) 73.8 3.27-3.52 (m) 73.9

3′′ 3.44-4.15 (m) 76.2 3.27-3.52 (m) 76.1

4′′ 3.44-4.15 (m) 71.5 3.27-3.52 (m) 71.5

5′′ 3.44-4.15 (m) 74.4 3.27-3.52 (m) 75.4

6′′ - 172.2 - 170.6

aLiterature values: Ishimatsu et al., 1989 (DMSO-d6)Ò˜

c, d, f, g, Assignments bearing the same superscript in the same column may be interchangable
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º‘«∫“ß ‚¥¬æàπ¥â«¬ “√≈–≈“¬‡ÕÁπæ’-æ’Õ’®’ ·≈â«π”‰ª àÕß¥Ÿ

°“√‡√◊Õß· ß¿“¬„μâ· ßÕ—≈μ√“‰«‚Õ‡≈μ ∑’Ë§«“¡¬“«§≈◊Ëπ Ûˆˆ

π“‚π‡¡μ√ æ∫ “√‡ø≈‚«πÕ¬¥å ®”π«π ı-ˆ ™π‘¥ · ¥ß¥—ß

√Ÿª∑’Ë                  Ò (§)

‡¡◊ËÕπ” à«π °—¥ Nn-E3 ́ ÷Ëß‡ªìπ “√ °—¥∑’Ë¡’ƒ∑∏‘Ï·√ß∑’Ë ÿ¥

¡“·¬°¥â«¬§Õ≈—¡πå‚§√¡“‚∑√°√“øï ‰¥â “√ A ·≈– “√ B

·≈–æ‘ Ÿ®πå‡Õ°≈—°…≥å∑“ß‡§¡’¥â«¬‚§√¡“‚∑°√“øïº‘«∫“ß  “√ A

¡’§à“ hRf ‡∑à“°—∫ ÙÙ ·≈– “√ B ¡’§à“ hRf ‡∑à“°—∫ ıÙ

(· ¥ß¥—ß√Ÿª∑’Ë Ò (§) ®“°π—Èπ π”‰ªæ‘ Ÿ®πå Ÿμ√‚§√ß √â“ß·≈–

»÷°…“Õß§åª√–°Õ∫∑“ß‡§¡’¢Õß “√∫√‘ ÿ∑∏‘Ï∑’Ë·¬°‰¥â ‚¥¬°“√

·ª≈º≈ ‡ª°μ√“ ®“° 1H-NMR ·≈– 13C-NMR spectrum

´÷Ëßμ√«®«‘‡§√“–Àå‚¥¬‡§√◊ËÕß Bruker AV 500 MHz NMR

Spectrometer ¢Õß»Ÿπ¬åæ—π∏ÿ«‘»«°√√¡·≈–‡∑§‚π‚≈¬’

™’«¿“æ·Ààß™“μ‘ ·≈–‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈§à“ chemical shift °—∫

125 MHz ¢Õß‚ª√μÕπ·≈–§“√å∫Õπ°—∫¢âÕ¡Ÿ≈¢Õß “√∑’Ë‡§¬¡’

√“¬ß“π¡“°àÕπ∑”„Àâ “¡“√∂æ‘ Ÿ®πå Ÿμ√‚§√ß √â“ß∑“ß‡§¡’¢Õß

 “√∫√‘ ÿ∑∏‘Ï®“°∫—«À≈«ß  “√ A §◊Õ quercetin 3-O-β-D-glu-

curonide (miquelianin)  “√ B §◊Õ Rutin · ¥ß¥—ßμ“√“ß∑’Ë

Ò ·≈– Ú

μ“√“ß∑’Ë Ú 1H and 13C (125 MHz) NMR spectral data of rutin and 1H, 13C (500 MHz) of  “√ B (in DMSO-d6)

Rutina Compound B
Position

1H (mult., J in Hz) 13C 1H (mult., J in Hz) 13C

2 - 156.4 - 156.2

3 - 133.3 - 133.1

4 - 177.4 - 177.0

5 - 161.2 - 160.9

6 6.20 (d, 2.1) 98.7 6.19 (br s) 98.5

7 - 164.1 - 163.8

8 6.39 (d, 2.1) 93.6 6.38 (br s) 93.4

9 - 156.6 - 156.3

10 - 104.0 - 103.7

1′ - 121.2 - 120.9

2′ 7.55 (m) 115.2 7.52 (br s) 115.0

3′ - 144.7 - 144.4

4′ - 148.4 - 148.1

5′ 6.85 (d, 8.9) 116.3 6.84 (d, 8.4) 116.0

6′ 7.55 (m) 121.6 7.54 (d, 8.4) 121.3

1′′ 5.35 (d,7.3) 101.2 5.32 (d, 7.2) 101.0

2′′ - 74.0 - 73.9

3′′ - 76.3 - 76.3

4′′ - 70.6 - 70.4

5′′ - 75.9 - 75.8

6′′ - 67.0 - 66.9

1′′′ 5.35 (d, 7.3) 100.7 4.37 (br s) 100.5

2′′′ - 70.4 - 70.2

3′′′ - 70.3 - 69.9

4′′′ - 71.8 - 71.7

5′′′ - 68.2 - 68.1

6′′′ 1.00 (d, 6.1) 17.7 0.98 (d, 5.1) 71.7

aLiterature values: Ishimatsu et al., 1989 (DMSO-d6)
Ò˜
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«‘®“√≥åº≈°“√∑¥≈Õß
®“°°“√‡μ√’¬¡ “√ °—¥ ¡ÿπ‰æ√®”π«π ̆  ™π‘¥ Ú  “√

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

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

‡æ◊ËÕ∑¥ Õ∫°“√¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å pancreatic li-

pase ´÷Ëß “√ °—¥ ¡ÿπ‰æ√∑ÿ°™π‘¥¡’§«“¡ “¡“√∂„π°“√

¬—∫¬—Èß‡Õπ‰´¡å∑’Ë·μ°μà“ß°—π ‚¥¬¢◊Èπ°—∫ §«“¡‡¢â¡¢âπ·≈–

§«“¡·√ß∑’Ë„™â„πÀ≈Õ¥∑¥≈Õß (in vitro)Ù æ∫«à“  à«π °—¥

Nn-Ec ¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å pancreatic lipase

´÷Ëß¡’§à“ IC50 ‡∑à“°—∫ Û˘¯.Û ¡§°./¡≈. ·≈–‡¡◊ËÕ∑¥ Õ∫¬—∫¬—Èß

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

 “√ °—¥ æ∫«à“ Nn-E3 ¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√∑”ß“π‡Õπ‰´¡å HMG-

CoA reductase ∑’Ë§«“¡‡¢â¡¢âπ Ò ¡§°./¡≈. ‡∑à“°—∫

ˆı.¯˜% ®“°π—Èππ” “√ °—¥¡“·¬° à«π‚¥¬‡∑§π‘§ quick

column chromatography „™â silica gel 60 ∫√√®ÿ„π col-

umn ¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß Ò. ‡´πμ‘‡¡μ√  Ÿß Òı.

‡´πμ‘‡¡μ√ ™– column ¥â«¬μ—«∑”≈–≈“¬ hexane : ethanol

„πÕ—μ√“ à«π Ò:Ò ∂÷ß Ò:Ò ·≈–„™âμ—«∑”≈–≈“¬§√—Èß≈– Ò

¡‘≈≈‘≈‘μ√ √–‡À¬μ—«∑”≈–≈“¬¿“¬„μâ§«“¡¥—π‰¥â à«π °—¥¬àÕ¬

®”π«π Ù  à«π §◊Õ Fr.1, Fr.2, Fr.3 ·≈– Fr.4 π” “√ °—¥

·μà≈– à«π∑’Ë‰¥â‰ª√–‡À¬·Àâß¥â«¬‡§√◊ËÕß√–‡À¬ ÿ≠≠“°“»‰¥â

 “√ °—¥ §◊Õ Nn-E1, Nn-E2, Nn-E3 ·≈– Nn-E4 (§‘¥‡ªìπ

√âÕ¬≈–¢Õßº≈º≈‘μ ‡∑à“°—∫ .¯ˆÚ, Ú.˜Ò˘˘, ̃ .ˆÒÚÛ ·≈–

ÒÒ.˘Ù¯˜ μ“¡≈”¥—∫ ‡¡◊ËÕ‡∑’¬∫°—∫πÈ”Àπ—°ºß ¡ÿπ‰æ√·Àâß)

π” à«π °—¥¬àÕ¬∑—Èß Ù  à«π‰ª∑¥ Õ∫ƒ∑∏‘Ï¬—∫¬—Èß°“√∑”ß“π

¢Õß‡Õπ‰´¡å pancreatic lipase æ∫«à“ à«π °—¥¬àÕ¬ Nn-E3

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

´÷Ëß¡’§à“ IC50 ‡∑à“°—∫ Ûˆ.¯ ¡§°./¡≈. ¢≥–‡¥’¬«°—π°Áπ” “√

 °—¥¬àÕ¬ Nn-E3 ¡“·¬° à«π„Àâ∫√‘ ÿ∑∏‘Ï¢÷Èπ‚¥¬‡∑§π‘§ column

chromatography ‰¥â à«π °—¥¬àÕ¬ ®”π«π ÒÒ  à«π„™â ethyl

acetate : methanol (Ù:ˆ) ‡ªìπμ—«™– (§‘¥‡ªìπ√âÕ¬≈–¢Õß

º≈º≈‘μ ‡∑à“°—∫ .ÚÙÚ, .ÚÛÙ, .ÚÒ, .ıÙı,

.ıˆÚ, .ıÛÒ, .Û˜¯, .ˆı, .ÒÒ, .ıÛˆÒ

·≈– .˜ı˘Ù μ“¡≈”¥—∫ ‡¡◊ËÕ‡∑’¬∫°—∫πÈ”Àπ—°ºß ¡ÿπ‰æ√·Àâß)

·≈–‰¥â “√∫√‘ ÿ∑∏‘Ï Ò ™π‘¥ §◊Õ “√ A ‚¥¬„™â “√º ¡¢Õß

∫‘«∑“πÕ≈ °√¥·Õ´‘μ‘° ·≈–πÈ” „πÕ—μ√“ à«π Ù:Ò:Ò ‡ªìπμ—«æ“

(developing solvent) ®“°π—Èππ”·ºàπ‡§≈◊Õ∫´‘≈‘°“‡®≈ æàπ

¥â«¬ “√≈–≈“¬‡ÕÁπæ’-æ’Õ’®’ ∫—π∑÷° ’∑’Ë‡°‘¥¢÷Èπ¿“¬„μâ· ß

§«“¡¬“«§≈◊Ëπ Ûˆˆ π“‚π‡¡μ√ (·ºπ¿Ÿ¡‘∑’Ë Ò, Ú ·≈–√Ÿª∑’Ë Ò)

‡¡◊ËÕπ” “√∫√‘ ÿ∑∏‘Ï¡“æ‘ Ÿ®πå Ÿμ√‚§√ß √â“ß∑“ß‡§¡’

‚¥¬ NMR μ“√“ß∑’Ë Ò æ∫«à“ 1H-NMR (500 MHz, DMSO-

d6) chemical shift (δ) in ppm, æ’§‡¥’¬« Ú æ’§ª√“°Ø∑’Ë

6.21 (1H, bs, H-6), 6.41 (1H, bs, H-8) · ¥ß«à“§◊Õ meta-

coupling ¢Õß “√flavonol aglycone, 7.81 (1H, bs, H-2'),

7.51 (1H, bd, H-6') ·≈– 6.83 (1H, d, H-5') ·≈–

[M+Na]+(m/z), 501.07 ·≈– MS fragment ions (m/z) 301

¥—ßπ—Èπ  “√ A §◊Õ quercetin 3-O-β-D- glucuronide

(miquelianin) ¡’√“¬ß“π°“√«‘®—¬æ∫«à“ “√ miquelianin ¡’

ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–ÒÚ Õ¬à“ß‰√°Áμ“¡ ®“°°“√»÷°…“π’È ·¬°

‰¥â “√ª√‘¡“≥πâÕ¬ ®÷ß‰¡à‡æ’¬ßæÕμàÕ°“√∑¥ Õ∫ƒ∑∏‘Ï¬—∫¬—Èß

‡Õπ‰´¡å ´÷Ëßπà“®–‰¥â∑”°“√»÷°…“‡æ‘Ë¡‡μ‘¡μàÕ‰ª

®“°π—Èππ” à«π °—¥¬àÕ¬¢Õß Fr.32 ¡“·¬° à«π‚¥¬

‡∑§π‘§ column chromatography ‰¥â à«π °—¥¬àÕ¬ ®”π«π

Û  à«π §‘¥‡ªìπ√âÕ¬≈–¢Õßº≈º≈‘μ ‡∑à“°—∫ .¯Ù, .¯

·≈– .ı˘ μ“¡≈”¥—∫ ‡¡◊ËÕ‡∑’¬∫°—∫πÈ”Àπ—°ºß ¡ÿπ‰æ√·Àâß

·≈–‰¥â “√∫√‘ ÿ∑∏‘Ï Ò ™π‘¥ §◊Õ  “√ B ‡¡◊ËÕπ” “√∫√‘ ÿ∑∏‘Ï¡“

æ‘ Ÿ®πå Ÿμ√‚§√ß √â“ß∑“ß‡§¡’‚¥¬ NMR æ∫«à“ 1H-NMR (500

MHz, DMSO-d6) chemical shift (δ) in ppm, ˆ.Ò˘ (1H,

bs, H-6), ˆ.Û¯ (1H, bs, H-8), ˜.ıÚ (1H, bs, H-2'), æ’§

doublet ª√“°Ø∑’Ë ˜.ıÙ (1H, d, H-6') §◊Õ ortho-coupled

¢Õß —≠≠“≥ ·≈– ˆ.¯Ù (1H, d, H-5') ·≈–‡∑’¬∫°—∫ “√

¡“μ√∞“π æ∫«à“  “√ B §◊Õ rutin (· ¥ß¥—ßμ“√“ß∑’Ë Ú) ¡’

√“¬ß“π°“√«‘®—¬æ∫«à“ “√¥—ß°≈à“«¡’ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–ÒÛ,ÒÙ

·≈–ƒ∑∏‘Ï≈¥‰¢¡—πÒı,Òˆ

®“°º≈°“√∑¥≈ÕßÕß§åª√–°Õ∫∑“ß‡§¡’¢Õß„∫∫—«À≈«ß

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

 ”§—≠ · ¥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√◊Õ ºŸâ∑’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 ‡π◊ËÕß®“°

º≈°“√»÷°…“π’È ‡ªìπº≈°“√»÷°…“‡∫◊ÈÕßμâπ„πÀ≈Õ¥∑¥≈Õß‡∑à“π—Èπ

¥—ßπ—Èπ °“√»÷°…“«‘®—¬ƒ∑∏‘Ï≈¥‰¢¡—π„π —μ«å∑¥≈Õß °“√»÷°…“
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æ—≤π“«‘∏’°“√§«∫§ÿ¡§ÿ≥¿“æ À“°μâÕß°“√æ—≤π“ ¡ÿπ‰æ√¥—ß

°≈à“«‡ªìπº≈‘μ¿—≥±å ÿ¢¿“æμàÕ‰ª

 √ÿªº≈°“√∑¥≈Õß

‡¡◊ËÕ»÷°…“Õß§åª√–°Õ∫∑“ß‡§¡’¢Õß„∫∫—«À≈«ß´÷Ëß¡’ƒ∑∏‘Ï

¬—∫¬—Èß‡Õπ‰´¡å pancreatic lipase ·≈– HMG-CoA reduc-

tase ‚¥¬«‘∏’∑“ß‚§√¡“‚∑°√“øï ·≈– æ‘ Ÿ®πå Ÿμ√‚§√ß √â“ß

∑“ß‡§¡’¢Õß “√∫√‘ ÿ∑∏‘Ï∑’Ë·¬°‰¥â¥â«¬‡∑§π‘§  ‡ª°‚μ√ ‚§ªï

‰¥â·°à NMR ·≈– MS spectrometry æ∫«à“  “√ °—¥‡Õ∑“π

Õ≈ ®“°„∫∫—«À≈«ß¡’ miquelianin ·≈– rutin ‡ªìπÕß§åª√–°Õ∫

´÷Ëß “√∑—Èß Ú ™π‘¥π’È‡ªìπ “√∑’Ë¡’ƒ∑∏‘Ï∑“ß™’«¿“æ∑’Ë‡§¬¡’√“¬ß“π

„πÕ¥’μ ¥—ßπ—Èπ  “√∑—Èß Ú ™π‘¥π’È®÷ß “¡“√∂π”¡“„™â‡ªìπ “√∫àß

™’È∑“ß‡§¡’ (chemical marker) „π°“√§«∫§ÿ¡§ÿ≥¿“æ ¡ÿπ

‰æ√™π‘¥π’ÈμàÕ‰ª‰¥â
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Abstract

Chemical Constituents of Nelumbo nucifera Gaertn Leaf Extract Exhibiting Hypolipidemia
Activity
Somchit Niumsakul*, Duangpen Pattamadilok*, Nanteetip Limpeanchob**, Kornkanok Ingkaninan**,
Prapai Wongsinkongman*, Sununta Srisopon*
*Medicinal Plant Research Institute, Department of Medical Sciences, Nonthaburi 11000
**Faculty of Pharmaceutical Sciences, Naresuan University, Phitsanulok 65000

The purpose of this study was to investigate and isolate compounds from ethanolic extract of lotus leaves
(Nelumbo nucifera Gaertn) exhibiting inhibitory activity against pancreatic lipase or HMG-CoA reductase.
From a previous study, it was found that the partially purified portion of the ethanolic extract of lotus leaves
(Nn-E3) showed the best inhibitory activity against pancreatic lipase enzyme, with IC50 at 36.80 μg/ml, using
orlistat as a positive control. In addition, the crude extract at the concentration of 10 μg/ml showed moderate
inhibitory activity (65.87%) against HMG-CoA reductase, using pravastatin as a positive control. Therefore,
it was interesting to further isolate the constituents from Nn-E3. As a result, two flavonoid compounds (A, B)
were purified using column chromatography and their chemical structures were elucidated using NMR and
MS spectroscopic techniques. These compounds were identified as quercetin 3-O-β-D-glucuronide (miquelianin)
and rutin respectively.

Key words: Nelumbo nucifera Gaertn. leaf, miquelianin, quercetin 3-O-β-D-glucuronide, rutin
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