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°“√»÷°…“‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈æ◊Èπ∞“π∑“ß‡¿ —™‡«∑¢Õßæ◊™
3 ™π‘¥„π °ÿ≈À≠â“ªí°°‘Ëß («ß»åº—°ª≈“∫)
Comparative Basic Pharmacognostic Studies of Three
Murdannia species (Family Commelinaceae)

Abstract
The comparative basic pharmacognostic studies for three Murdannia species (Family

Commelinaceae), M. bracteata, M. loriformis and M. nudiflora, were conducted by using methods
of diagnostic microscopic studies (leaf scraping and leaf clearing) and phytochemical methods
(physico-chemical value and thin-layer chromatography). Cutin pattern and macro-hairs are
distinguished epidermal microscopic characters among the species. The differences of total phenolic
contents and thin-layer chromatogram are supported the identification.

Keywords: Commelinaceae, genus Murdannia, pharmacognostic study, microscopic character,
phytochemistry

∫∑§—¥¬àÕ
°“√»÷°…“‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈æ◊Èπ∞“π∑“ß‡¿ —™‡«∑¢Õßæ◊™ 3 ™π‘¥ „π °ÿ≈À≠â“ªí°°‘Ëß («ß»åº—°ª≈“∫)

§◊ÕÀ≠â“ªí°°‘Ëß (M. bracteata) º—°≈◊¡º—«„À≠à (M. loriformis) ·≈–°‘π°ÿâßπâÕ¬ (M. nudiflora) ¥â«¬«‘∏’»÷°…“
®ÿ≈≈—°…≥–«‘π‘®©—¬‡π◊ÈÕ‡¬◊ËÕº‘«·ºàπ„∫ («‘∏’¢Ÿ¥º‘«·ºàπ„∫·≈–«‘∏’∑”µ—«Õ¬à“ß„Àâ„ ) ·≈–«‘∏’∑“ßæƒ°…‡§¡’
(«‘∏’ª√–‡¡‘π§ÿ≥ ¡∫—µ‘∑“ß‡§¡’°“¬¿“æ·≈–∑‘π‡≈‡¬Õ√å‚§√¡“‚∑°√“øøï) æ∫«à“≈—°…≥–≈«¥≈“¬§‘«∑‘π·≈–¢π
¢π“¥„À≠à∑’Ëª√“°Ø ≈—°…≥–«‘π‘®©—¬∑“ß‡§¡’§◊Õ ª√‘¡“≥√«¡¢ÕßøïπÕ≈‘° ·≈–∑‘π‡≈‡¬Õ√å‚§√¡“‚∑·°√¡· ¥ß
„Àâ‡ÀÁπ∂÷ß≈—°…≥–§«“¡·µ°µà“ß¢Õßæ◊™¥—ß°≈à“« ·≈– “¡“√∂„™â‡ªìπ¢âÕ¡Ÿ≈ π—∫ πÿπ°“√«‘π‘®©—¬‰¥â

§” ”§—≠: «ß»åº—°ª≈“∫  °ÿ≈À≠â“ªí°°‘Ëß °“√»÷°…“∑“ß‡¿ —™‡«∑ ®ÿ≈≈—°…≥– æƒ°…‡§¡’
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∫∑π”
      ¡ÿπ‰æ√À≠â“ªí°°‘Ëß‡ªìπæ◊™„∫‡≈’È¬ß‡¥’Ë¬« °ÿ≈
Murdannia «ß»åº—°ª≈“∫ (Family Commelinaceae)
¡’™◊Ë Õæƒ°…»“ µ√å«à “ Murdannia bracteata
(C.B. Clarke) J.K. Morton ex D.Y. Hong
¡’≈—°…≥– —≥∞“π«‘∑¬“∑—Ë«‰ª§≈â“¬°—∫æ◊™Õ’° 2 ™π‘¥
§◊Õ º—°≈◊¡º—«„À≠à (M. loriformis (Hassk.) R.S. Rao
& Kammathy) ·≈–°‘π°ÿâßπâÕ¬ (M. nudiflora (L.)
Brenan) (√Ÿª∑’Ë 1) ·µà M. bracteata ·≈– M. loriformis
®–æ∫≈—°…≥–ª√“°Ø¢Õß≈”µâπ∑’Ë¡’„∫·∫∫°√–®ÿ°
(Rosette stem) (Thitimetharoch et al., 2004)

 ¡ÿπ‰æ√À≠â“ªí°°‘Ëß¡’ √√æ§ÿ≥™à«¬‡æ‘Ë¡¿Ÿ¡‘§ÿâ¡°—π
¢Õß√à“ß°“¬ (Phetsuk et al., 2005) √—°…“Õ“°“√
‡°’Ë¬«°—∫√–∫∫∑“ß‡¥‘πÀ“¬„® ·≈–°”®—¥æ‘… (Saralamp
et al., 1996) „™â‡æ◊ËÕ™à«¬≈¥º≈¢â“ß‡§’¬ß®“°°“√
„™â‡§¡’∫”∫—¥À√◊Õ√—ß ’∫”∫—¥„πºŸâªÉ«¬¡–‡√Áß («’≥“, 2542)
°“√æ∫«à“ “√ ”§—≠°≈—¬‚§ øîß‚°‰≈ªî¥ (Glycosphing-
golipid) ¡’ƒ∑∏‘Ïµâ“π‡´≈≈å¡–‡√Áß‡µâ“π¡·≈–‡´≈≈å¡–‡√Áß
≈”‰ â„À≠à„πÀ≈Õ¥∑¥≈Õß (Jiratchariyakul et al., 1998)
 “√ °—¥¥â«¬‡Õ∑“πÕ≈∑’Ë¡’§ÿ≥ ¡∫—µ‘ªÑÕß°—π°“√‡°‘¥
¡–‡√Áß≈”‰ â„À≠à„πÀπŸ∑¥≈Õß (Intiyot et al., 1998)
≈¥√–¥—∫ “√Õ–ø≈“∑Õ° ‘́π-Õ—≈∫Ÿ¡‘π (Aflatoxin-
albumin) „πÀπŸ∑¥≈Õß (Vinitketkumnuen et al., 1999)
·≈–¬—ß¡’ƒ∑∏‘Ï‡Àπ’Ë¬«π”‡Õπ‰´¡å∑’Ë∑”Àπâ“∑’Ë¬àÕ¬ ≈“¬
 “√æ‘…√«¡∂÷ß “√ °—¥¬—ß¡’ƒ∑∏‘Ïµâ“π°“√°≈“¬æ—π∏ÿå
‡¡◊ËÕ∑¥ Õ∫°—∫‡™◊ÈÕ Salmonella typhimurium (Intiyot
et al., 2002; Vinitketkumnuen et al., 1996) º—°≈◊¡
º—«„À≠à‡ªìπº—°æ◊Èπ∫â“π‚¥¬¬Õ¥ÕàÕπ√—∫ª√–∑“π‡ªìπº—°

®‘È¡ (Thitimetharoch et al., 2004)  à«π°‘π°ÿâßπâÕ¬
¡’√“¬ß“π∂÷ß √√æ§ÿ≥«à“¡’°“√„™â à«π√“°·°â‰¢â ·°â∫‘¥
·°âª«¥‡∫àß‡«≈“∂à“¬ªí  “«– „™â à«π„∫‡ªìπ¬“æÕ°
·º≈‡√◊ÈÕ√—ß (Perry and Metzger, 1980) ∑—Èßµâπµâ¡
°—∫πÈ”¡—π„™â√—°…“‚√§‡√◊ÈÕπ À√◊Õ∫¥‡ªìπºß„™â√—°…“
Õ“°“√§—π ·≈–√—°…“·º≈∂Ÿ°‰ø‰À¡â (Jain and De
Filipps, 1991) √“¬ß“π°“√»÷°…“®ÿ≈≈—°…≥–‡π◊ÈÕ‡¬◊ËÕ
º‘«·ºàπ„∫¢Õß °ÿ≈ Murdannia («ß»åº—°ª≈“∫) ¡’‰¡à
¡“°π—° ·µà∑’Ë¡’º≈°“√»÷°…“‡¥àπ™—¥ ‰¥â·°à Tomlinson
(1969) æ∫≈—°…≥–ª√“°Ø¢Õß¢π®‘Î«¡’µàÕ¡ (Glandular
micro-hairs) ¢π¢π“¥„À≠à (Macro-hairs) ·∫∫µà“ßÊ
·≈–ª“°„∫‡ªìπ™π‘¥ 6 ‡´≈≈å Faden ·≈– Inman
(1996) ‰¥â»÷°…“µ—«Õ¬à“ßæ◊™„π∑«’ª·Õø√‘°“·≈–»√’
≈—ß°“  √ÿª≈—°…≥–‡¥àπ¢Õß®ÿ≈≈—°…≥–‡π◊ÈÕ‡¬◊ËÕ·ºàπ„∫
æ◊™ °ÿ≈π’È‡æ‘Ë¡‡µ‘¡§◊Õ ‡π◊ÈÕ‡¬◊ËÕº‘«¡’≈—°…≥–∫“ß ¡’°“√
 – ¡·≈–¡’≈«¥≈“¬§‘«∑‘π (Cutin Pattern) ·≈–
≈—°…≥–«‘π‘®©—¬∑—Ë«‰ª‰¡àæ∫‡ âπ°≈“ß„∫™—¥‡®π ª“°
„∫‡ªìπ™π‘¥∑’Ë¡’‡´≈≈å¢â“ß‡´≈≈å‡§’¬ß‡´≈≈å§ÿ¡ 6 ‡´≈≈å
(Commelina type) æ∫¥â“π≈à“ß¢Õß·ºàπ„∫ ·≈–æ∫
ª“°„∫™π‘¥∑’Ë¡’‡´≈≈å¢â“ß‡§’¬ß‡´≈≈å§ÿ¡ 4 ‡´≈≈å
(Tradescantia type) ∫√‘‡«≥„°≈â¢Õ∫„∫¥â“π∫π
(Thitimetharoch et al., 2004) √“¬ß“πº≈°“√
»÷°…“‡π◊ÈÕ‡¬◊ËÕ·ºàπ„∫¢ÕßÀ«à“π¥Õß≈‘ß (M. japonica
(Thunb.) Faden) æ∫≈—°…≥–‡π◊ÈÕ‡¬◊ËÕº‘«„∫
 Õ¥§≈âÕß°—∫√“¬ß“π«‘®—¬¢â“ßµâπ∑’Ë‰¥â°≈à“«‰«â  à«π
°“√»÷°…“∑“ßæƒ°…‡§¡’‡∫◊ÈÕßµâπ„πæ◊™ °ÿ≈π’È ¡’√“¬ß“π
º≈°“√»÷°…“‡©æ“–„π ¡ÿπ‰æ√À≠â“ªí°°‘Ëßæ∫«à“
¡’°≈ÿà¡À≈—°‡ªìπ§“√å‚∫‰Œ‡¥√µ °√¥Õ–¡‘‚π °≈ÿà¡
ø≈“‚«πÕ¬¥å·≈–·§≈‡´’¬¡ÕÕ°´“‡≈µ («’≥“, 2542)

° ¢ §

√Ÿª∑’Ë 1 ≈—°…≥–∑“ß —≥∞“π«‘∑¬“·≈–¿“æ¢¬“¬¢Õß¥Õ°  °. À≠â“ªí°°‘Ëß (M. bracteata) ¢. º—°≈◊¡º—«„À≠à  (M. loriformis)
§. °‘π°ÿâßπâÕ¬ (M. nudiflora)
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Comparative Basic Pharmacognostic Studies of Three Murdannia species (Family Commelinaceae)
T Thitimetharoch et al

     æ◊™ °ÿ≈ Murdannia ¡’≈—°…≥–∑“ß —≥∞“π«‘∑¬“
∑—Ë«‰ª§≈â“¬§≈÷ß°—π¡“° Õ“®‡°‘¥§«“¡ —∫ π„π°“√
√–∫ÿ™π‘¥æ—π∏ÿå ¥—ßπ—Èπ°“√»÷°…“≈—°…≥–«‘π‘®©—¬∑“ß
‡¿ —™‡«∑®÷ß¡’§«“¡ ”§—≠ πÕ°®“°„™â‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ
∞“π ”À√—∫°“√®—¥∑”¡“µ√∞“πæ◊™ ·≈â«¬—ß„™â‡ªìπ
¢âÕ¡Ÿ≈ ”À√—∫√–∫ÿ≈—°…≥–«‘π‘®©—¬™π‘¥æ◊™‰¥âÕ’°¥â«¬ °“√
«‘®—¬§√—Èßπ’È‰¥â∑”°“√«‘®—¬‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈æ◊Èπ
∞“π∑“ß‡¿ —™‡«∑ ·≈–»÷°…“≈—°…≥–‡ª√’¬∫‡∑’¬∫
§«“¡‡À¡◊Õπ·≈–§«“¡·µ°µà“ß¢Õß¢âÕ¡Ÿ≈≈—°…≥–®ÿ≈
≈—°…≥–∫“ßÕ¬à“ß‚¥¬„™â«‘∏’»÷°…“«‘®—¬«‘π‘®©—¬‡π◊ÈÕ‡¬◊ËÕ
º‘«·ºàπ„∫¥â«¬«‘∏’¢Ÿ¥º‘«·ºàπ„∫·≈–«‘∏’∑”µ—«Õ¬à“ß„Àâ„ 
°“√«‘®—¬∑“ßæƒ°…‡§¡’¥â«¬«‘∏’ª√–‡¡‘π§ÿ≥ ¡∫—µ‘∑“ß
‡§¡’°“¬¿“æ·≈–«‘∏’∑‘π‡≈‡¬Õ√å‚§√¡“‚∑°√“øøï ¢Õß
æ◊™ ¡ÿπ‰æ√À≠â“ªí°°‘Ëß º—°≈◊¡º—«„À≠à ·≈–°‘π°ÿâßπâÕ¬

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√∑¥≈Õß
1. µ—«Õ¬à“ß∑’Ë„™â«‘®—¬ (µ“√“ß∑’Ë 1)

∑”°“√ ”√«®·≈–‡°Á∫µ—«Õ¬à“ß®“°¿“§ π“¡
æ√âÕ¡‡≈◊Õ°µ—«Õ¬à“ß∑’Ë ¡∫Ÿ√≥å ”À√—∫®—¥∑”‡ªìπ
µ—«Õ¬à“ß·Àâß¡“µ√∞“πÕâ“ßÕ‘ß ´÷Ëß‡°Á∫‰«â∑’Ëæ‘æ‘∏¿—≥±å
æ◊™ ¡ÿπ‰æ√ §≥–‡¿ —™»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
·≈–‡≈◊Õ°‡©æ“– à«π„∫¡“·™à„π 70% ‡Õ∑“πÕ≈
(Ethanol)  ”À√—∫«‘®—¬®ÿ≈≈—°…≥–‡π◊ÈÕ‡¬◊ËÕº‘«·ºàπ„∫
·≈–‡≈◊Õ° à«π‡Àπ◊Õ¥‘π¡“Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 50 Õß»“
‡´≈‡ ’́¬  ®π·Àâß·≈â«π”‰ª∫¥‡ªìπºß ®“°π—Èππ”‰ª
«‘®—¬∑“ßæƒ°…‡§¡’µàÕ‰ª

M. bracteata TS & TT-1 20 ¡°√“§¡ 2548  «π ¡ÿπ‰æ√ §≥–‡¿ —™»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

®—ßÀ«—¥¢Õπ·°àπ

TS-15 9 °—π¬“¬π 2548 Õÿ∑¬“π·Ààß™“µ‘¥Õ¬ ÿ‡∑æ-ªÿ¬ ®—ßÀ«—¥‡™’¬ß„À¡à

TS-19 16 ‡¡…“¬π 254 Õ”‡¿Õ‡™’¬ß¡à«π ®—ßÀ«—¥æ–‡¬“

M. loriformis TS & TT-2 6 ¡‘∂ÿπ“¬π 2548  ’∞“π ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ®—ßÀ«—¥¢Õπ·°àπ

M. nudiflora TT-560 30 °—π¬“¬π 2544 Õÿ∑¬“π·Ààß™“µ‘¿Ÿ‡«’¬ß ®—ßÀ«—¥¢Õπ·°àπ

TS-22 13 ¡‘∂ÿπ“¬π 2549 ∫â“πÀπÕßÀ≈ÿ∫ µ”∫≈·¥ßπâÕ¬ Õ”‡¿Õ‡¡◊Õß ®—ßÀ«—¥¢Õπ·°àπ

µ“√“ß∑’Ë 1 µ—«Õ¬à“ß∑’Ë„™â„π°“√«‘®—¬·≈–Õâ“ßÕ‘ß

™π‘¥æ◊™ µ—«Õ¬à“ß∑’Ë„™â»÷°…“ «—π∑’Ë‡°Á∫  ∂“π∑’Ë‡°Á∫

TS = Tarinee Subphala, TT = Thaweesak Thitimetharoch

2. «‘∏’°“√∑¥≈Õß
2.1 «‘∏’«‘®—¬®ÿ≈≈—°…≥– (Microscopic methods)

»÷°…“‡π◊ÈÕ‡¬◊ËÕº‘«·ºàπ„∫¥â«¬°≈âÕß®ÿ≈∑√√»πå·∫∫„™â
· ß¬’ËÀâÕ Olympus √ÿàπ BH-2 ·≈–∫—π∑÷°¿“æ¥â«¬
°≈âÕß∂à“¬¿“æ√–∫∫¥‘®‘µÕ≈‚¥¬„™â¬’ËÀâÕ Olympus √ÿàπ
DP-12

2.1.1 «‘∏’¢Ÿ¥º‘«·ºàπ„∫ (Leaf scraping)
∑”°“√¢Ÿ¥‡π◊ÈÕ‡¬◊ËÕ·ºàπ„∫∫√‘‡«≥ à«π°≈“ß„∫¥â“π∑’Ë
‰¡àµâÕß°“√»÷°…“ÕÕ°®π‰¥â‡π◊ÈÕ‡¬◊ËÕº‘«Õ’°¥â“π∑’Ë
µâÕß°“√»÷°…“ ®“°π—Èπ¬âÕ¡¥â«¬ ’́ “ø√“π‘π (Safranin)
≈â“ß ’ ·≈â«¥÷ßπÈ”ÕÕ°¥â«¬°√–∫«π°“√™ÿ¥≈”¥—∫
‡Õ∑“πÕ≈ (Ethanol series) ®“°π—Èππ”‰ªºà“π “√
 –≈“¬º ¡√–À«à“ß 100% ‡Õ∑“πÕ≈ ·≈–‰´≈’π

(Xylene) Õ—µ√“ à«π 1 : 1 ·≈–‰´≈’π∫√‘ ÿ∑∏‘Ïµ“¡≈”¥—∫
(Johansen, 1940) ºπ÷°µ—«Õ¬à“ß‡ªìπ ‰≈¥å∂“«√¥â«¬
 “√‡§≈◊Õ∫ —ß‡§√“–Àå DePeX

2.1.2 «‘∏’∑”„∫„Àâ„  (Leaf clearing) ‡≈◊Õ°
∫√‘‡«≥ à«π°≈“ß¢Õß·ºàπ„∫ ∑”°“√≈–≈“¬√ß§«—µ∂ÿ
·≈–∑”µ—«Õ¬à“ß„Àâ„ ‚¥¬„™â “√≈–≈“¬™ÿ¥≈”¥—∫‡Õ∑“πÕ≈
5% ‚´‡¥’¬¡‰Œ¥√Õ°‰´¥å (Sodium hydroxide) ·≈–
 “√≈–≈“¬Õ‘Ë¡µ—«§≈Õ√—≈‰Œ‡¥√∑ (Chloral hydrate)
∑’ËÕÿ≥À¿Ÿ¡‘ª√–¡“≥ 60 Õß»“‡´≈‡ ’́¬  ·≈â«∑”°“√
¥÷ßπÈ”ÕÕ°‚¥¬™ÿ¥≈”¥—∫‡Õ∑“πÕ≈ ¬âÕ¡¥â«¬‡´‡≈ ‰∑πå
∫≈Ÿ ∫’ (Celestine blue B) ·≈–´“ø√“π‘π ≈â“ß ’ÕÕ°
¥â«¬ 95% ‡Õ∑“πÕ≈ (Johansen, 1940) ®“°π—Èππ”
µ—«Õ¬à“ß‡¢â“°√–∫«π°“√∑” ‰≈¥å∂“«√



46
IJPS Vol.3, No.1, Jan-Jun 2007

2.2 «‘∏’«‘®—¬∑“ßæƒ°…‡§¡’ (Phytochemical
methods)

2.2.1 «‘∏’ª√–‡¡‘π§ÿ≥ ¡∫—µ‘∑“ß‡§¡’°“¬¿“æ
(Physico-chemical value) ‰¥â·°à °“√À“ª√‘¡“≥
 “√ °—¥¥â«¬‡¡∑“πÕ≈ (Methanol) ·≈–πÈ” ∑”°“√
‡µ√’¬¡ “√ °—¥æ◊™∑—Èß “¡™π‘¥ ‚¥¬π”ºßµ—«Õ¬à“ß¡“
™—ËßÕ¬à“ß≈– 5 °√—¡ ∑”°“√ °—¥¥â«¬‡¡∑“πÕ≈·≈–πÈ”
Õ¬à“ß≈– 200 ¡‘≈≈‘≈‘µ√ ®“°π—Èππ”‰ª‡¢¬à“¥â«¬‡§√◊ËÕß
‡¢¬à“ (Shaker) ‡ªìπ‡«≈“ 2 ™—Ë«‚¡ß °√Õß‡Õ“µ–°Õπ
ÕÕ° π” à«π∑’Ë‡ªìπ¢Õß‡À≈«∑’Ë °—¥¥â«¬πÈ”¡“√–‡À¬
‡Õ“πÈ”ÕÕ°¥â«¬‡§√◊ËÕß√–‡À‘¥·Àâß (Lyophilizer)  à«π
 °—¥¥â«¬‡¡∑“πÕ≈π”‰ª√–‡À¬·Àâß¥â«¬‡§√◊ËÕß√–‡À¬
·Àâß (Evaporator) ∑’ËÕÿ≥À¿Ÿ¡‘ 50 Õß»“‡´≈‡ ’́¬ 
®“°π—Èπ∑”°“√™—Ëß “√ °—¥·≈â«À“ª√‘¡“≥ ÿ∑∏‘¢Õß “√
 °—¥§‘¥‡ªìπ√âÕ¬≈–¢Õßæ◊™·µà≈–™π‘¥ ∑”´È” 3 §√—Èß ·≈â«
π”§à“‡©≈’Ë¬∑’Ë‰¥â√“¬ß“πº≈ (Jirawongse, 2000)   à«π
°“√À“ª√‘¡“≥√«¡¢Õß “√øïπÕ≈‘° (Total phenolic
contents) ∑”°“√‡µ√’¬¡ “√ °—¥‚¥¬≈–≈“¬ “√ °—¥
¢Õßæ◊™∑—Èß 3 ™π‘¥¥â«¬‡¡∑“πÕ≈·≈–πÈ” §«“¡‡¢â¡¢âπ
1 ¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√ ‡µ√’¬¡ “√¡“µ√∞“πøïπÕ≈‘°
‚¥¬„™â°√¥‡øÕ√Ÿ≈‘° (Ferulic acid) §«“¡‡¢â¡¢âπ
31.125-250 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ‡®◊Õ®“ß Folin-
Ciocalteu reagent ≈ß 10 ‡∑à“ ‡µ‘¡ “√ °—¥ 200
‰¡‚§√≈‘µ√ ·≈–‡µ‘¡ 1.5 ¡‘≈≈‘≈‘µ√ Folin-Ciocalteu
reagent º ¡„Àâ‡¢â“°—π√Õ„ÀâªØ‘°‘√‘¬“‡°‘¥ ¡∫Ÿ√≥å ‚¥¬
∑‘Èß‰«â 5 π“∑’ ®“°π—Èπ‡µ‘¡ 1.5 ¡‘≈≈‘≈‘µ√ ¢Õß
‚´‡¥’¬¡§“√å∫Õ‡πµ (Sodium carbonate) ∑‘Èß‰«â„Àâ
‡°‘¥ªØ‘°‘√‘¬“ ¡∫Ÿ√≥å∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“ 90 π“∑’
·≈â«¥Ÿ¥ “√≈–≈“¬¢÷Èπ¡“ 200 ‰¡‚§√≈‘µ√ „ à∂“¥À≈ÿ¡
96 ™àÕß (96-well plate) π”‰ª«—¥§à“°“√¥Ÿ¥°≈◊π· ß
∑’Ë™à«ß§≈◊Ëπ 725 π“‚π‡¡µ√ ¥â«¬‡§√◊ËÕßÕà“πªØ‘°‘√‘¬“
∫π‰¡‚§√‡æ≈∑ (Microplate reader) „™âπÈ”·≈–
‡¡∑“πÕ≈‡ªìπµ—«Õ¬à“ß‡∑’¬∫‡§’¬ß ∑”´È” 3 §√—Èß ·≈â«
π”§à“‡©≈’Ë¬∑’Ë‰¥â√“¬ß“πº≈ (Folin and Ciocalteu,
1927) §à“¥Ÿ¥°≈◊π· ß∑’Ë«—¥‰¥â®“° “√ °—¥ ‡∑’¬∫‡§’¬ß
°—∫§à“¡“µ√∞“π°√¥‡øÕ√Ÿ≈‘° (¡‘≈≈‘°√—¡µàÕ°√—¡ ¢Õß
 “√ °—¥) °“√À“§à“ª√‘¡“≥∑—ÈßÀ¡¥¢Õß “√ª√–°Õ∫
øïπÕ≈‘°„π “√ °—¥‡∑’¬∫°—∫§à“°√¥‡øÕ√Ÿ≈‘° (Ferulic
acid equivalents) §”π«≥‰¥âµ“¡ ¡°“√

C = c * V/m

C = ª√‘¡“≥√«¡¢Õß “√ª√–°Õ∫øïπÕ≈‘°„π
 “√ °—¥ (¡‘≈≈‘°√—¡µàÕ°√—¡¢Õß “√ °—¥)

c = §«“¡‡¢â¡¢âπ¢Õß°√¥‡øÕ√Ÿ≈‘°∑’Ë ‰¥â®“°
°√“ø¡“µ√∞“π¢Õß “√ °—¥ (¡‘≈≈‘°√—¡µàÕ°√—¡)

V = ª√‘¡“µ√¢Õß “√ °—¥ (¡‘≈≈‘≈‘µ√)
m = πÈ”Àπ—°¢Õß “√ °—¥ (°√—¡)

2.2.2 «‘∏’∑‘π‡≈‡¬Õ√å‚§√¡“‚∑°√“øøï (Thin-
layer chromatography, TLC) „™âµ—«Õ¬à“ß∫¥‡ªìπ
ºß 1 °√—¡¢Õßæ◊™·µà≈–™π‘¥¡“ °—¥¥â«¬‡¡∑“πÕ≈
5 ¡‘≈≈‘≈‘µ√ 15 π“∑’ ®“°π—Èππ” “√ °—¥ 5 ‰¡‚§√≈‘µ√
¡“À¬¥∫π·ºàπ TLC (Silica gel 60 F

254
 Àπ“ 0.25

¡‘≈≈‘‡¡µ√ Merck) ¢π“¥ 5 cm x 10 cm ‚¥¬„™â™ÿ¥
µ—«∑”≈–≈“¬ 2 ™ÿ¥ ‰¥â·°à ™ÿ¥∑’Ë 1 ´÷Ëßª√–°Õ∫¥â«¬
§≈Õ‚√øÕ√å¡ : ‡Õ∑‘≈·Õ´’‡µµ : ‡¡∑“πÕ≈ : °√¥øÕ√å¡‘° :
πÈ” (Chloroform : Ethyl acetate : Methanol :
Formic acid : Water) Õ—µ√“ à«π 900 : 250 : 150 :
25 : 25 ‚¥¬„™â ß-Sitosterol ·≈– Andrographolide
‡ªìπ “√¡“µ√∞“π‡ª√’¬∫‡∑’¬∫ µ√«® Õ∫¥â«¬ 10%
°√¥°”¡–∂—π„π‡Õ∑“πÕ≈ π”‰ªÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ 100
Õß»“‡´≈‡´’¬  5 π“∑’ ·≈â«∫—π∑÷°º≈ ®“°π—Èπ —ß‡°µ
¿“¬„µâ· ßÕ—≈µ√“‰«‚Õ‡≈µ (Ultraviolet light, UV) ∑’Ë
§«“¡¬“«§≈◊Ëπª√–¡“≥ 366 π“‚π‡¡µ√ ∫—π∑÷°º≈  à«π
µ—«∑”≈–≈“¬™ÿ¥∑’Ë 2 ª√–°Õ∫¥â«¬ ‡Õ∑‘≈·Õ ’́‡µµ : °√¥
øÕ√å¡‘° : °√¥·Õ ’́µ‘°: πÈ” (Ethyl acetate : Formic
acid : Acetic acid : Water) Õ—µ√“ à«π 125 : 11 :
11 : 13.5 ‚¥¬„™â Tannic acid ‡ªìπ “√¡“µ√∞“π
‡ª√’¬∫‡∑’¬∫ µ√«® Õ∫¥â«¬πÈ”¬“ 2% ‡øÕ√å√‘°§≈Õ‰√¥å
(Ferric chloride) „π‡Õ∑“πÕ≈ ·≈â«π”‰ªÕ∫∑’ËÕÿ≥À¿Ÿ¡‘
100 Õß»“‡´≈‡´’¬  5 π“∑’ ·≈â«∫—π∑÷°º≈ µ√«® Õ∫
¥â«¬ 1% Õ–≈Ÿ¡‘‡π’¬¡§≈Õ‰√¥å (Aluminum chloride)
„π‡Õ∑“πÕ≈ ‚¥¬„™â Rutin ‡ªìπ “√¡“µ√∞“π‡ª√’¬∫
‡∑’¬∫ π”‰ªÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ 100 Õß»“‡´≈‡´’¬  5 π“∑’
·≈â«∫—π∑÷°º≈ ®“°π—Èπ —ß‡°µ¿“¬„µâ· ß UV ∑’Ë
§«“¡¬“«§≈◊Ëπª√–¡“≥ 366 π“‚π‡¡µ√ ∫—π∑÷°º≈
(Wagner et al., 1984)
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º≈°“√∑¥≈Õß
°“√«‘®—¬®ÿ≈≈—°…≥–‡π◊ÈÕ‡¬◊ËÕº‘«·ºàπ„∫

À≠â“ªí°°‘Ëß (M. bracteata) ‡π◊ÈÕ‡¬◊ËÕº‘«
(Epidermis) ∑—Èß¥â“π∫π·≈–¥â“π≈à“ß¡’§‘«∑‘π (Cutin)
 – ¡‡ÀÁπ™—¥ ‡®π≈—°…≥–‡ªìπ≈«¥≈“¬√à “ß·À
(Reticulate) ‡π◊ÈÕ‡¬◊ËÕº‘«„∫¥â“π∫π√Ÿª√à“ß‡ªìπ
 ’Ë‡À≈’Ë¬¡º◊πºâ“  à«π‡π◊ÈÕ‡¬◊ËÕº‘«„∫¥â“π≈à“ß¡’√Ÿª√à“ß
À≈“¬‡À≈’Ë¬¡§àÕπ¢â“ß°≈¡ √Ÿª√à“ß‡´≈≈å∑’ËÕ¬Ÿà∫√‘‡«≥
‡ âπ°≈“ß„∫¡’¢π“¥‡≈Á°°«à“·≈–¬“«°«à“‡´≈≈å∑’ËÕ¬Ÿà
∫√‘‡«≥·ºàπ„∫ ª“°„∫ (Stomata) æ∫™π‘¥∑’Ë¡’‡´≈≈å
¢â“ß‡§’¬ß‡´≈≈å§ÿ¡ 6 ‡´≈≈å ‡√’¬ß‡ªìπ·∂«Õ¬à“ß‡ªìπ

º—°≈◊¡º—«„À≠à (M. loriformis) ‡π◊ÈÕ‡¬◊ËÕº‘«
∑—Èß¥â“π∫π·≈–¥â“π≈à“ß¡’§‘«∑‘π – ¡‡ÀÁπ™—¥‡®π
≈—°…≥–‡ªìπ≈«¥≈“¬√à“ß·À ‡π◊ÈÕ‡¬◊ËÕº‘«„∫¥â“π∫π
√Ÿª√à“ß‡ªìπ ’Ë‡À≈’Ë¬¡º◊πºâ“  à«π‡π◊ÈÕ‡¬◊ËÕº‘«„∫¥â“π≈à“ß
¡’√Ÿª√à“ßÀ≈“¬‡À≈’Ë¬¡§àÕπ¢â“ß°≈¡¢π“¥√Ÿª√à“ß‡´≈≈å
∑’ËÕ¬Ÿà∫√‘‡«≥‡ âπ°≈“ß„∫¡’¢π“¥‡≈Á°°«à“·≈–¬“«°«à“
‡´≈≈å∑’ËÕ¬Ÿà∫√‘‡«≥·ºàπ„∫ ª“°„∫ æ∫™π‘¥∑’Ë¡’‡´≈≈å
¢â“ß‡§’¬ß‡´≈≈å§ÿ¡ 6 ‡´≈≈å ‡√’¬ß‡ªìπ·∂«Õ¬à“ß‡ªìπ
√–‡∫’¬∫∫√‘‡«≥√–À«à“ß‡ âπ„∫¢Õß‡π◊ÈÕ‡¬◊ËÕº‘«„∫¥â“π≈à“ß
·≈–°√–®“¬∫√‘‡«≥„°≈â¢Õ∫‡π◊ÈÕ‡¬◊ËÕº‘«„∫¥â“π∫π

√–‡∫’¬∫∫√‘‡«≥√–À«à“ß‡ âπ„∫¢Õß‡π◊ÈÕ‡¬◊ËÕº‘«„∫¥â“π≈à“ß
·≈–°√–®“¬∫√‘‡«≥„°≈â¢Õ∫‡π◊ÈÕ‡¬◊ËÕº‘«„∫¥â“π∫π ‡´≈≈å
¢π æ∫¢π®‘Î«∑’Ë¡’ 3 ‡´≈≈å ‡´≈≈åª≈“¬‡ªìπ‡´≈≈åµàÕ¡
√Ÿª°√–∫Õß (Glandular micro-hairs) ¬“« 80 - 120
‰¡‚§√‡¡µ√  ∑—Èß‡π◊ÈÕ‡¬◊ËÕº‘«„∫¥â“π∫π·≈–¥â“π≈à“ß ·≈–
æ∫¢π¢π“¥„À≠à (Macro hairs) 4-7 ‡´≈≈å‡√’¬ß‡ªìπ
·∂«‡¥’¬« (Uniseriate-hairs) °√–®“¬∑—Ë«‰ª‡©æ“–
‡π◊ÈÕ‡¬◊ËÕº‘«„∫¥â“π≈à“ß ¢Õ∫„∫ (Margins) ‡´≈≈å¡’√Ÿª
√à“ßÀ≈“¬‡À≈’Ë¬¡§àÕπ¢â“ß°≈¡ æ∫¢πªÿÉ¡ (Papillae)
·≈–¢π¢π“¥„À≠à 2-7 ‡´≈≈å‡√’¬ß‡ªìπ·∂«‡¥’¬«
(√Ÿª∑’Ë 2)

√Ÿª∑’Ë 2  · ¥ß≈—°…≥–‡π◊ÈÕ‡¬◊ËÕº‘«·ºàπ„∫¢ÕßÀ≠â“ªí°°‘Ëß °. ‡π◊ÈÕ‡¬◊ËÕº‘«·ºàπ„∫¥â“π∫π ¢. ‡π◊ÈÕ‡¬◊ËÕº‘«·ºàπ„∫¥â“π≈à“ß §. ∫√‘‡«≥
¢Õ∫„∫ (Cu = Cutin, Gh = Glandular micro-hair, S = Stoma, Uh = Uniseriate-hair)

‡´≈≈å¢π æ∫¢π®‘Î«∑’Ë¡’ 3 ‡´≈≈å ‡´≈≈åª≈“¬‡ªìπ‡´≈≈å
µàÕ¡√Ÿª°√–∫Õß¬“« 60-100 ‰¡‚§√‡¡µ√ ∑—Èß‡π◊ÈÕ‡¬◊ËÕ
º‘«„∫¥â“π∫π·≈–¥â“π≈à“ß ·≈–æ∫¢πÀπ“¡ª≈“¬·À≈¡
(Prickle hairs) ¬“« 50-100 ‰¡‚§√‡¡µ√ °√–®“¬
∑—Ë«‰ª∫π‡π◊ÈÕ‡¬◊ËÕº‘«„∫¥â“π∫π ·≈–æ∫¢π¢π“¥„À≠à
2-4 ‡´≈≈å‡√’¬ß‡ªìπ·∂«‡¥’¬« °√–®“¬∑—Ë«‰ª∑’Ë‡π◊ÈÕ‡¬◊ËÕ
º‘«·ºàπ„∫¥â“π≈à“ß ¢Õ∫„∫ ‡´≈≈å¡’√Ÿª√à“ßÀ≈“¬‡À≈’Ë¬¡
§àÕπ¢â“ß°≈¡ æ∫¢πªÿÉ¡ ·≈–¢π¢π“¥„À≠à 2-7 ‡´≈≈å
‡√’¬ß‡ªìπ·∂«‡¥’¬« (√Ÿª∑’Ë 3)

√Ÿª∑’Ë 3  · ¥ß≈—°…≥–‡π◊ÈÕ‡¬◊ËÕº‘«·ºàπ„∫¢Õßº—°≈◊¡º—«„À≠à °. ‡π◊ÈÕ‡¬◊ËÕº‘«„∫·ºàπ¥â“π∫π ¢. ‡π◊ÈÕ‡¬◊ËÕº‘«·ºàπ„∫¥â“π≈à“ß §. ∫√‘‡«≥
¢Õ∫„∫ (Cu = Cutin, Gh = Glandular micro-hair, P = Prickle hair, S = Stoma, Uh = Uniseriate-hair)
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°“√«‘®—¬∑“ßæƒ°…‡§¡’
«‘∏’ª√–‡¡‘π§ÿ≥ ¡∫—µ‘∑“ß‡§¡’°“¬¿“æ æ∫«à“

ª√‘¡“≥√âÕ¬≈–¢Õß “√∑’Ë °—¥¥â«¬‡¡∑“πÕ≈·≈– °—¥
¥â«¬πÈ”¢ÕßÀ≠â“-ªí°°‘Ëß º—°≈◊¡º—«„À≠à ·≈–°‘π°ÿâßπâÕ¬
¡’ª√‘¡“≥∑’Ë„°≈â‡§’¬ß°—π °≈à“«§◊Õ ª√‘¡“≥√âÕ¬≈–
¢Õß “√∑’Ë °—¥¥â«¬‡¡∑“πÕ≈¡’§à“‡ªìπ 4.13±0.61,
4.26±0.39 ·≈– 3.88±0.92 µ“¡≈”¥—∫  à«πª√‘¡“≥
 “√ °—¥¥â«¬πÈ”¡’§à“‡ªìπ 3.26±0.49, 3.38±0.63 ·≈–
3.03±0.23 µ“¡≈”¥—∫ (µ“√“ß∑’Ë 2)  ”À√—∫ª√‘¡“≥
√«¡¢Õß “√øïπÕ≈‘°∑’Ë °—¥¥â«¬‡¡∑“πÕ≈§‘¥‡ªìπ

√Ÿª∑’Ë 4 · ¥ß≈—°…≥–‡π◊ÈÕ‡¬◊ËÕº‘«·ºàπ„∫¢Õß°‘π°ÿâßπâÕ¬ °. ‡π◊ÈÕ‡¬◊ËÕº‘«·ºàπ„∫¥â“π∫π ¢. ‡π◊ÈÕ‡¬◊ËÕº‘«·ºàπ„∫¥â“π≈à“ß    §. ∫√‘‡«≥
¢Õ∫„∫ (Cu = Cutin, Gh = Glandular micro-hair, S = Stoma, Uh = Uniseriate-hair)

¡‘≈≈‘°√—¡µàÕ°√—¡ (¡°./°) ¢Õß “√ °—¥ æ∫«à“À≠â“ªí°°‘Ëß
¡’ª√‘¡“≥¡“°∑’Ë ÿ¥§◊Õ 74.61±6.36 ¡°/° ¢Õß “√ °—¥
√Õß≈ß¡“§◊Õº—°≈◊¡º—«„À≠à¡’§à“‡ªìπ 37.95±4.16 ¡°./°
¢Õß “√ °—¥ ·≈–°‘π°ÿâßπâÕ¬¡’§à“‡ªìπ 16.31±1.68
¡°./° ¢Õß “√ °—¥ µ“¡≈”¥—∫  à«πª√‘¡“≥√«¡
¢Õß “√øïπÕ≈‘°∑’Ë °—¥¥â«¬πÈ” æ∫«à“À≠â“ªí°°‘Ëß·≈–
º—°≈◊¡º—«„À≠à¡’ª√‘¡“≥„°≈â‡§’¬ß°—π§◊Õ 55.78±2.35
·≈– 56.26±2.27 ¡°./° ¢Õß “√ °—¥ µ“¡≈”¥—∫
 à«π°‘π°ÿâßπâÕ¬¡’‡æ’¬ß 37.91±1.80 ¡°./° ¢Õß “√ °—¥
(µ“√“ß∑’Ë 2)

√âÕ¬≈–¢Õßª√‘¡“≥ “√ °—¥¥â«¬‡¡∑“πÕ≈ 4.13 ± 0.61 4.26 ± 0.39 3.88 ± 0.92
√âÕ¬≈–¢Õßª√‘¡“≥ “√ °—¥¥â«¬πÈ” 3.26 ± 0.49 3.38 ± 0.63 3.03 ± 0.23
ª√‘¡“≥√«¡¢ÕßøïπÕ≈‘°∑’Ë °—¥¥â«¬‡¡∑“πÕ≈ (¡°/°) 74.61 ± 6.36 37.95 ± 4.16 16.31 ± 1.68
ª√‘¡“≥√«¡¢ÕßøïπÕ≈‘°∑’Ë °—¥¥â«¬πÈ” (¡°/°) 55.78 ± 2.35 56.26 ± 2.27 37.91 ± 1.80

µ“√“ß∑’Ë 2  §à“æ“√“¡‘‡µÕ√åµà“ßÊ ¢Õßµ—«Õ¬à“ßæ◊™∑’Ë„™â»÷°…“¥â«¬§ÿ≥ ¡∫—µ‘∑“ß‡§¡’°“¬¿“æ

§à“‡©≈’Ë¬ ± §à“‡∫’Ë¬ß‡∫π¡“µ√∞“π

æ“√“¡‘‡µÕ√å À≠â“ªí°°‘Ëß º—°≈◊¡º—«„À≠à °‘π°ÿâßπâÕ¬

«‘∏’∑‘π‡≈‡¬Õ√å‚§√¡“‚∑°√“øøï  ”À√—∫‚§√¡“‚µ·°√¡
¢Õß “√ °—¥¥â«¬‡¡∑“πÕ≈ (TLC fingerprint profile
of methanol extract) ¢Õßæ◊™∑—Èß 3 ™π‘¥ „πµ—«∑”
≈–≈“¬™ÿ¥∑’Ë 1 æ∫«à“¿“¬„µâ· ß UV ∑’Ë§«“¡¬“«§≈◊Ëπ
ª√–¡“≥ 366 π“‚π‡¡µ√  “√ °—¥¢Õßæ◊™∑—Èß 3 ™π‘¥
®–ª√“°Ø·∂∫ –∑âÕπ· ß ’·¥ß (√Ÿª∑’Ë 5-°) ∑’Ë§à“ R

f

°‘π°ÿâßπâÕ¬ (M. nudiflora) ‡π◊ÈÕ‡¬◊ËÕº‘« ∑—Èß¥â“π
∫π·≈–¥â“π≈à“ß¡’§‘«∑‘π – ¡‡ÀÁπ™—¥‡®π≈—°…≥–‡ªìπ
≈«¥≈“¬√à“ß·À (Striate) ‡π◊ÈÕ‡¬◊ËÕº‘«„∫¥â“π∫π
√Ÿª√à“ß‡ªìπ ’Ë‡À≈’Ë¬¡º◊πºâ“  à«π‡π◊ÈÕ‡¬◊ËÕº‘«„∫¥â“π≈à“ß
¡’√Ÿª√à“ßÀ≈“¬‡À≈’Ë¬¡§àÕπ¢â“ß°≈¡ √Ÿª√à“ß‡´≈≈å∑’ËÕ¬Ÿà
∫√‘‡«≥‡ âπ°≈“ß„∫¡’¢π“¥‡≈Á°°«à“·≈–¬“«°«à“‡´≈≈å
∑’Ë Õ¬Ÿà∫√‘ ‡«≥·ºàπ„∫ ª“°„∫ æ∫™π‘¥∑’Ë¡’‡´≈≈å
¢â“ß‡§’¬ß‡´≈≈å§ÿ¡ 6 ‡´≈≈å ‡√’¬ß‡ªìπ·∂«Õ¬à“ß‡ªìπ

√–‡∫’¬∫∫√‘‡«≥√–À«à“ß‡ âπ„∫¢Õß‡π◊ÈÕ‡¬◊ËÕº‘«„∫¥â“π
≈à“ß·≈–°√–®“¬∫√‘‡«≥„°≈â¢Õ∫‡π◊ÈÕ‡¬◊ËÕº‘«„∫¥â“π∫π
‡´≈≈å¢π æ∫¢π®‘Î«∑’Ë¡’ 3 ‡´≈≈å ‡´≈≈åª≈“¬‡ªìπ‡´≈≈å
µàÕ¡√Ÿª°√–∫Õß¬“« 50-100 ‰¡‚§√‡¡µ√ ∑—Èß‡π◊ÈÕ‡¬◊ËÕ
º‘«„∫¥â“π∫π·≈–¥â“π≈à“ß ‰¡àæ∫¢π¢π“¥„À≠à∑—Èß
‡π◊ÈÕ‡¬◊ËÕº‘«„∫¥â“π∫π·≈–¥â“π≈à“ß ¢Õ∫„∫ ‡´≈≈å¡’
√Ÿª√à“ßÀ≈“¬‡À≈’Ë¬¡§àÕπ¢â“ß°≈¡ æ∫¢πªÿÉ¡ ·≈–¢π
¢π“¥„À≠à 2-5 ‡´≈≈å‡√’¬ß‡ªìπ·∂«‡¥’¬« (√Ÿª∑’Ë 4)

ª√–¡“≥ 0.65, 0.85 ·≈– 0.95 ·≈–ª√“°Ø·∂∫
 –∑âÕπ· ß ’øÑ“∑’Ë§à“ R

f
 ª√–¡“≥ 0.15, 0.45 ·≈–

0.65 ‡¡◊ËÕµ√«® Õ∫¥â«¬ 10% °√¥°”¡–∂—π„π‡Õ∑“πÕ≈
ª√“°Ø·∂∫ ’¡à«ß·¥ß (√Ÿª∑’Ë 5-¢) ¢Õß “√¡“µ√∞“π
β-Sitosterol (R1) ·≈– Andrographolide (R2) ¡’§à“
R

f
 ª√–¡“≥ 0.9 ·≈– 0.7 µ“¡≈”¥—∫ ®–‡ÀÁπ·∂∫ ’∑’Ë
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§à“ R
f
 µà“ßÊ ¢Õß “√ °—¥®“°æ◊™∑—Èß 3 ™π‘¥ ·µàæ∫

«à“¡’·∂∫ ’πÈ”‡ß‘π∑’Ë§à“ R
f
 ª√–¡“≥ 0.8 „π “√ °—¥

À≠â“ªí°°‘Ëß·≈–º—°≈◊¡º—«„À≠à ·≈–‡¡◊ËÕ —ß‡°µ¿“¬„µâ· ß
UV ∑’Ë§«“¡¬“«§≈◊Ëπª√–¡“≥ 366 π“‚π‡¡µ√ (√Ÿª∑’Ë
5-§) ®–‡ÀÁπ·∂∫ –∑âÕπ· ß ’·¥ß  ’‡¢’¬«·≈– ’™¡æŸ
¢Õßæ◊™∑—Èß 3 ™π‘¥ ∑’Ë¡’§à“ R

f
 µà“ßÊ ¢Õß·∂∫ “√

„π·µà≈– ’„°≈â‡§’¬ß°—π·µàæ∫·∂∫ ’πÈ”‡ß‘π‡¢â¡∑’Ë§à“ R
f

ª√–¡“≥ 0.8 „π “√ °—¥À≠â“ªí°°‘Ëß·≈–º—°≈◊¡º—«„À≠à
 à«πµ—«∑”≈–≈“¬™ÿ¥∑’Ë 2 ‡¡◊ËÕµ√«® Õ∫¥â«¬ 2%
‡øÕ√å√‘°§≈Õ‰√¥å„π‡Õ∑“πÕ≈ (√Ÿª∑’Ë 5-ß)  “√¡“µ√∞“π
¢Õß°√¥·∑ππ‘° (Tannic acid) (R3) ª√“°Ø·∂∫
 ’πÈ”‡ß‘π¡’§à“ R

f
 ª√–¡“≥ 0.9  “√ °—¥À≠â“ªí°°‘Ëß

ª√“°Ø·∂∫ ’πÈ”‡ß‘π∑’Ë§à“ R
f
 ª√–¡“≥ 0.4 ·≈–

·∂∫ ’‡¢’¬«∑’Ë§à“ R
f
 ª√–¡“≥ 0.2, 0.3 ·≈– 0.7

 “√ °—¥º—°≈◊¡º—«„À≠àª√“°Ø·∂∫ ’πÈ”‡ß‘π∑’Ë§à“ R
f

ª√–¡“≥ 0.4 ·≈– 0.5 ·∂∫ ’‡¢’¬«∑’Ë§à“ R
f
 ª√–¡“≥

0.2 ·≈– 0.3  “√ °—¥°‘π°ÿâßπâÕ¬‰¡àª√“°Ø·∂∫ ’πÈ”‡ß‘π
·µà®–ª√“°Ø·∂∫ ’‡¢’¬«∑’Ë§à“ R

f
 ª√–¡“≥ 0.2, 0.25

√Ÿª∑’Ë 5 ∑‘π‡≈‡¬Õ√å‚§√¡“‚∑·°√¡¢Õß “√ °—¥¥â«¬‡¡∑“πÕ≈¢ÕßÀ≠â“ªí°°‘Ëß (M. bracteata) º—°≈◊¡º—«„À≠à (M. loriformis)
·≈–°‘π°ÿâßπâÕ¬ (M. nudiflora) °-§, „πµ—«∑”≈–≈“¬™ÿ¥∑’Ë 1 (§≈Õ‚√øÕ√å¡:‡Õ∑‘≈·Õ´’‡µµ:‡¡∑“πÕ≈:°√¥øÕ√å¡‘°
πÈ” = 900:250:150:25:25) °.  —ß‡°µ¿“¬„µâ· ß UV-366 π“‚π‡¡µ√ ¢. µ√«® Õ∫¥â«¬ 10% °√¥°”¡–∂—π„π‡Õ∑“πÕ≈
§. À≈—ß®“°µ√«® Õ∫¥â«¬ 10% °√¥°”¡–∂—π„π‡Õ∑“πÕ≈  —ß‡°µ¿“¬„µâ· ß UV-366 π“‚π‡¡µ√ ß-©, „πµ—«∑”≈–≈“¬
™ÿ¥∑’Ë 2 (‡Õ∑‘≈·Õ ’́‡µµ:°√¥øÕ√å¡‘°:°√¥·Õ´’µ‘°:πÈ” = 125:11:11:13.5) ß. µ√«® Õ∫¥â«¬πÈ”¬“ 2% ‡øÕ√å√‘°§≈Õ‰√¥å
„π‡Õ∑“πÕ≈ ®. µ√«® Õ∫¥â«¬πÈ”¬“ 1% Õ≈Ÿ¡‘‡π’¬¡§≈Õ‰√¥å„π‡Õ∑“πÕ≈ ©. À≈—ß®“°µ√«® Õ∫¥â«¬ 1% Õ–≈Ÿ¡‘‡π’¬¡
§≈Õ‰√¥å„π‡Õ∑“πÕ≈  —ß‡°µ¿“¬„µâ· ß UV-366 π“‚π‡¡µ√ (MB = M. bracteata, ML = M. loriformis, MN = M.
nudiflora, R1 = β-Sitosterol, .2 = Andrographolide, R3 = Tannic acid, R4 = Rutin)

·≈– 0.55 ·≈–‡¡◊ËÕµ√«® Õ∫¥â«¬ 1% Õ–≈Ÿ¡‘‡π’¬¡
§≈Õ‰√¥å„π‡Õ∑“πÕ≈ (√Ÿª∑’Ë 5-®)  “√¡“µ√∞“π√Ÿ∑‘π
(Rutin) (R4) ª√“°Ø·∂∫ ’‡À≈◊Õß¡’§à“ R

f
 ª√–¡“≥

0.3  “√ °—¥À≠â“ªí°°‘Ëß·≈–º—°≈◊¡º—«„À≠àª√“°Ø·∂∫
 ’‡À≈◊Õß∑’Ë§à“ R

f
 ª√–¡“≥ 0.7 ·≈– 0.55 µ“¡≈”¥—∫

 à«π “√ °—¥°‘π°ÿâßπâÕ¬¡’§à“ R
f
 ª√–¡“≥ 0.1, 0.5 ·≈–

0.6 ·≈–‡ÀÁπ™—¥‡®π¢÷Èπ‡¡◊ËÕ —ß‡°µ¿“¬„µâ· ß UV
∑’Ë§«“¡¬“«§≈◊Ëπª√–¡“≥ 366 π“‚π‡¡µ√  “√
¡“µ√∞“π√Ÿ∑‘π (R4) ª√“°Ø·∂∫ –∑âÕπ· ß ’‡À≈◊Õß
(√Ÿª∑’Ë 5-©)  “√ °—¥À≠â“ªí°°‘Ëßª√“°Ø·∂∫ –∑âÕπ
· ß ’‡À≈◊Õß∑’Ë§à“ R

f
 ª√–¡“≥ 0.1, 0.2, 0.5 ·≈– 0.7

·∂∫ –∑âÕπ· ß ’øÑ“∑’Ë§à“ R
f
 ª√–¡“≥ 0.25, 0.8 ·≈–

0.85  “√ °—¥º—°≈◊¡º—«„À≠àª√“°Ø·∂∫ –∑âÕπ· ß ’
‡À≈◊Õß∑’Ë§à“ R

f
 ª√–¡“≥ 0.1, 0.2, 0.55 ·≈– 0.7 ·∂∫

 “√ –∑âÕπ· ß ’øÑ“∑’Ë§à“ R
f
 ª√–¡“≥ 0.3  “√ °—¥

°‘π°ÿâßπâÕ¬ª√“°Ø·∂∫ –∑âÕπ· ß ’‡À≈◊Õß∑’Ë§à“ R
f

ª√–¡“≥ 0.2, 0.35, 0.5 ·≈– 0.65 ·∂∫ –∑âÕπ· ß
 ’øÑ“∑’Ë§à“ R

f
 ª√–¡“≥ 0.8 ·≈– 0.85
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«‘®“√≥å·≈– √ÿªº≈°“√∑¥≈Õß
®“°°“√»÷°…“®ÿ≈≈—°…≥–‡π◊ÈÕ‡¬◊ËÕº‘«·ºàπ„∫¢Õß

æ◊™∑—Èß 3 ™π‘¥ æ∫®ÿ≈≈—°…≥–∑’Ëª√“°Ø∑—Ë«‰ª¡’§«“¡
 Õ¥§≈âÕß°—∫º≈°“√»÷°…“¢Õß Tomlinson (1969),
Faden and Inman (1996) ·≈– Thitimetharoch et
al. (2004) ‚¥¬≈—°…≥–≈«¥≈“¬°“√ – ¡§‘«∑‘π∑’Ë
‡π◊ÈÕ‡¬◊ËÕº‘«·ºàπ„∫ “¡“√∂„™â‡ªìπ®ÿ≈≈—°…≥–«‘π‘®©—¬„π
√–¥—∫ °ÿ≈‰¥â ´÷ËßÀ≠â“ªí°°‘Ëß (M. bracteata) ·≈–º—°

®“°º≈°“√»÷°…“‡ª√’¬∫‡∑’¬∫§ÿ≥ ¡∫—µ‘∑“ß
æƒ°…‡§¡’ ‚¥¬«‘∏’°“√ª√–‡¡‘π§ÿ≥ ¡∫—µ‘∑“ß‡§¡’
°“¬¿“æ ‰¡à‡ÀÁπ§«“¡·µ°µà“ß√âÕ¬≈–¢Õßª√‘¡“≥
 “√ °—¥¥â«¬‡¡∑“πÕ≈·≈–πÈ” ·µà‡ÀÁπ§«“¡·µ°µà“ß
„πª√‘¡“≥√«¡¢Õß “√øïπÕ≈‘°∑’Ë °—¥¥â«¬‡¡∑“πÕ≈
´÷Ë ßæ∫¡“°∑’Ë ÿ¥„πÀ≠â“ªí°°‘Ë ß¡’ª√‘¡“≥¡“°°«à“
º—°≈◊¡º—«„À≠àª√–¡“≥ 2 ·≈–ª√–¡“≥ 4 ‡∑à“‡¡◊ËÕ
‡ª√’¬∫‡∑’¬∫°—∫°‘π°ÿâßπâÕ¬ ·≈–ª√‘¡“≥√«¡¢Õß
 “√øïπÕ≈‘°∑’Ë °—¥¥â«¬πÈ”®–‡ÀÁπ«à“À≠â“ªí°°‘Ëß·≈–
º—°≈◊¡º—«„À≠à¡’ª√‘¡“≥¡“°°«à“°‘π°ÿâßπâÕ¬ª√–¡“≥
1.5 ‡∑à“

‚§√¡“‚∑·°√¡¢Õß “√ °—¥¥â«¬‡¡∑“πÕ≈
¢Õßæ◊™∑—Èß 3 ™π‘¥ „πµ—«∑”≈–≈“¬™ÿ¥∑’Ë 1 ‡æ◊ËÕ
‡ª√’¬∫‡∑’¬∫°—∫ “√¡“µ√∞“π β-Sitosterol (R1) ·≈–
Andrographolide (R2) (√Ÿª∑’Ë 5 °-§) À≈—ß®“°µ√«®
 Õ∫¥â«¬ 10% °√¥°”¡–∂—π„π‡Õ∑“πÕ≈ ·≈– —ß‡°µ
¿“¬„µâ· ß UV-366 π“‚π‡¡µ√ æ∫·∂∫ ’‚¥¬∑—Ë«‰ª
§≈â“¬§≈÷ß°—π·≈–§“¥«à“ à«π¡“°®–‡ªìπ “√°≈ÿà¡
‡∑Õ√åæ’πÕ¬¥å (Terpenoids) ‚¥¬‡ª√’¬∫‡∑’¬∫°—∫·∂∫
 ’¡à«ß¢Õß “√¡“µ√∞“π ‚¥¬·∂∫ –∑âÕπ· ß ’·¥ß
¢Õß§≈Õ‚√øî≈ (Chlorophyll) ¡’§à“ R

f
 „°≈â‡§’¬ß°—π ·µà

µ“√“ß∑’Ë 3  ®ÿ≈≈—°…≥–«‘π‘®©—¬¢Õß‡π◊ÈÕ‡¬◊ËÕº‘«„∫¢ÕßÀ≠â“ªí°°‘Ëß º—°≈◊¡º—«„À≠à·≈–°‘π°ÿâßπâÕ¬

∑’Ë‡ÀÁπµà“ß°—π™—¥‡®π§◊Õ·∂∫ ’πÈ”‡ß‘π∑’Ë R
f
 ª√–¡“≥ 0.8

∑’Ëæ∫‰¥â‡©æ“– “√ °—¥®“°À≠â“ªí°°‘Ëß·≈–º—°≈◊¡º—«
„À≠à‡∑à“π—Èπ „πµ—«∑”≈–≈“¬™ÿ¥∑’Ë 2 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫
°—∫ “√¡“µ√∞“π Tannic acid (R3) ·≈– Rutin (R4)
(√Ÿª∑’Ë 5 ß-©) À≈—ß®“°µ√«® Õ∫¥â«¬ 2% ‡øÕ√å√‘°-
§≈Õ‰√¥å„π‡Õ∑“πÕ≈ ∑’Ë¡’ “√¡“µ√∞“π Tannic acid
‡ª√’¬∫‡∑’¬∫°—∫ “√ °—¥°—∫æ◊™µ—«Õ¬à“ß ́ ÷Ëß “√∑¥ Õ∫
®–∑”ªØ‘°‘√‘¬“°—∫ “√°≈ÿà¡·∑ππ‘π∑”„Àâæ∫·∂∫ ’¢Õß
 “√ °—¥‚¥¬∑—Ë«‰ª¡’§«“¡·µ°µà“ß°—π ‚¥¬·∂∫ ’πÈ”‡ß‘π
¢Õß “√°≈ÿà¡ Hydrolysable tannins æ∫‰¥â„π
 “√ °—¥®“°À≠â“ªí°°‘Ëß·≈–º—°≈◊¡º—«„À≠à·µàæ∫
§«“¡·µ°µà“ß∑’Ë§à“ R

f
 ª√–¡“≥ 0.5 ¡’§«“¡‡¢â¡¢Õß

·∂∫ ’πÈ”‡ß‘π´÷Ëßæ∫‰¥â‡©æ“–„πº—°≈◊¡º—«„À≠à‡∑à“π—Èπ
 à«π·∂∫ ’‡¢’¬«¢Õß “√°≈ÿà¡ Condensed tannins
æ∫‰¥â„π “√ °—¥¢Õßæ◊™∑—Èß 3 ™π‘¥ ·µà “√ °—¥À≠â“
ªí°°‘Ëß·≈–°‘π°ÿâßπâÕ¬æ∫·∂∫ ’‡¢’¬«‰¥â™—¥‡®π·≈–
·µ°µà“ß°—π∑’Ë§à“ R

f
 ª√–¡“≥ 0.7 ·≈– 0.55 µ“¡≈”¥—∫

‡¡◊ËÕµ√«® Õ∫¥â«¬ 1% Õ–≈Ÿ¡‘‡π’¬¡§≈Õ‰√¥å„π
‡Õ∑“πÕ≈ ∑’Ë¡’ “√¡“µ√∞“π Rutin ‡ª√’¬∫‡∑’¬∫°—∫
 “√ °—¥°—∫æ◊™µ—«Õ¬à“ß ´÷Ëß “√∑¥ Õ∫®–∑”ªØ‘°‘√‘¬“
°—∫°≈ÿà¡‰Œ¥√Õ° ‘́≈¢Õß°≈ÿà¡ “√ª√–°Õ∫øïπÕ≈‘°

®ÿ≈≈—°…≥–«‘π‘®©—¬ À≠â“ªí°°‘Ëß º—°≈◊¡º—«„À≠à °‘π°ÿâßπâÕ¬

≈«¥≈“¬§‘«∑‘π √à“ß·À √à“ß·À ¢π“πµ“¡¬“«
¢π¢π“¥„À≠à
- º‘«·ºàπ„∫¥â“π∫π ‰¡àæ∫ ¢πÀπ“¡ ‰¡àæ∫
- º‘«·ºàπ„∫¥â“π≈à“ß 4-7 ‡´≈≈å ‡√’¬ß‡ªìπ·∂«‡¥’¬« 2-4 ‡´≈≈å ‡√’¬ß‡ªìπ·∂«‡¥’¬« ‰¡àæ∫

≈◊¡º—«„À≠à (M. loriformis) ¡’°“√ – ¡§‘«∑‘π
≈«¥≈“¬≈—°…≥–√à“ß·À  à«π°‘π°ÿâßπâÕ¬ (M. nudiflora)
¡’≈«¥≈“¬µ“¡¬“«≈—°…≥–‡ªìπ‡ âπ¢π“π ¢π¢π“¥
„À≠à∑’Ë ‡π◊ÈÕ‡¬◊ËÕº‘«„∫¥â“π≈à“ß®–æ∫‡©æ“–„πÀ≠â“
ªí°°‘Ëß·≈–º—°≈◊¡º—«„À≠à ·µà¢πÀπ“¡ª≈“¬·À≈¡æ∫
‡©æ“–‡π◊ÈÕ‡¬◊ËÕº‘«·ºàπ„∫¥â“π∫π¢Õßº—°≈◊¡º—«„À≠à
‡∑à“π—Èπ (µ“√“ß∑’Ë 3)
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‚¥¬‡©æ“– “√°≈ÿà¡ø≈“‚«πÕ¬¥å ª√“°Ø·∂∫ ’‡À≈◊Õß
·≈–πÈ”µ“≈ÕàÕπ¢Õß “√ °—¥À≠â“ªí°°‘Ëß·≈–º—°≈◊¡º—«
„À≠à„π√Ÿª·∫∫§≈â“¬§≈÷ß°—π ·µà®–æ∫·∂∫ ’∑’ËÀπ“„π
 “√ °—¥¢Õßº—°≈◊¡º—«„À≠à∑’Ë§à“ R

f
 ª√–¡“≥ 0.5

¢≥–∑’Ë·∂∫ ’‡À≈◊ÕßÀπ“®–ª√“°Ø„π “√ °—¥°‘π°ÿâßπâÕ¬
2 ·∂∫Õ¬à“ß‡ÀÁπ™—¥‡®π∑’Ë§à“ R

f
 ª√–¡“≥ 0.1 ·≈– 0.5

‚¥¬ª√“°Ø™—¥‡®π¿“¬„µâ· ß UV-366 π“‚π‡¡µ√ ·≈–
‡ÀÁπ·∂∫ –∑âÕπ· ß ’øÑ“∑’Ë§à“ R

f
 ª√–¡“≥ 0.3 ¢Õß

 “√ °—¥À≠â“ªí°°‘Ëß·≈–º—°≈◊¡º—«„À≠à ·µà‰¡àæ∫„π “√
 °—¥°‘π°ÿâßπâÕ¬∑’Ë§à“ R

f
 ¥—ß°≈à“«

À≠â“ªí°°‘Ëß (M. bracteata) ·≈– º—°≈◊¡º—«„À≠à
(M. loriformis) ¡’®ÿ≈≈—°…≥–·≈–Õß§åª√–°Õ∫æ◊Èπ∞“π
∑“ßæƒ°…‡§¡’§≈â“¬§≈÷ß°—π¡“°°«à“°‘π°ÿâ ßπâÕ¬
(M. nudiflora) ́ ÷Ëßº≈°“√«‘®—¬§√—Èßπ’È ¬—ß· ¥ß„Àâ‡ÀÁπ∂÷ß
∫“ß≈—°…≥–∑’Ë·µ°µà“ß°—π (≈«¥≈“¬§‘«∑‘π ¢π¢π“¥„À≠à
ª√‘¡“≥√«¡¢Õß “√øïπÕ≈‘° ∑‘π‡≈‡¬Õ√å‚§√¡“‚∑·°√¡)
·≈– “¡“√∂„™â≈—°…≥–¥—ß°≈à“«‡ªìπ≈—°…≥–ª√–°Õ∫
„π°“√√–∫ÿ™π‘¥‰¥â

°‘µµ‘°√√¡ª√–°“»
°“√«‘®—¬§√—Èßπ’È‰¥â√—∫§«“¡ π—∫ πÿπ™ÿ¥Õÿª°√≥å°“√

«‘®—¬®“° √».¥√.  ¡“π ‡∑»π“ ¿“§«‘™“ª√ ‘µ«‘∑¬“
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