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∫∑§—¥¬àÕ
‡ÀÁ¥ª–°“√—ß °ÿ≈ Ramaria ®”π«π 10 μ—«Õ¬à“ß ®—¥®”·π°™π‘¥μ“¡≈—°…≥–∑“ß —≥∞“π«‘∑¬“

‰¥â 9  ªï™’ å ¥—ßπ’È Ramaria aff. vinosimaculans (PKWS15-74 ·≈– PKWS15-109), R. flava var.
aurea (PKWS15-173), Ramaria sp.1 (PKWS15-92), Ramaria sp.2 (PKWS15-95), Ramaria
sp.3 (PKWS15-164), Ramaria sp.4 (PKWS15-181), Ramaria sp.5 (PKWS15-194), Ramaria
sp.6 (PKWS15-221) ·≈– Ramaria sp.7 (PKWS14-02) ‡¡◊ËÕπ”¡“ °—¥¥â«¬ “√≈–≈“¬‡Õ∑“πÕ≈·≈–
∑¥ Õ∫§ÿ≥ ¡∫—μ‘∑“ß™’«¿“ææ∫«à“ “√ °—¥®“°‡ÀÁ¥∑ÿ°μ—«Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ„π°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–∑’Ë¥’
‚¥¬‡©æ“– PKWS15-164 ´÷Ëß¡’§à“„°≈â‡§’¬ß°—∫ positive control πÕ°®“°π’È¬—ßμ√«®æ∫ “√ø≈“‚«πÕ¬¥å
·≈– “√ª√–°Õ∫øïπÕ≈„πª√‘¡“≥∑’Ë Ÿß ‡™àπ PKWS15-164 (3,909.52 ± 58.56 g QE/g extract) ·≈–
PKWS15-194 (3,765.88 ± 33.75 g QE/g extract) ́ ÷Ëß Õ¥§≈âÕß°—∫ª√– ‘∑∏‘¿“æ„π°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–
∑—Èßπ’È‡π◊ËÕß®“° “√ø≈“‚«πÕ¬å‡ªìπ “√μâ“πÕπÿ¡Ÿ≈Õ‘ √–∑’Ë¥’  à«πª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß
·∫§∑’‡√’¬æ∫«à“ “√ °—¥ à«π„À≠à “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß Staphylococcus aureus ‰¥â¡“°∑’Ë ÿ¥√Õß≈ß
¡“§◊Õ Escherichia coli, Bacillus subtilis ·≈– Pseudomonas aeruginosa μ“¡≈”¥—∫ πÕ°®“°π’È¬—ß
æ∫«à“ “√ °—¥®“°‡ÀÁ¥ PKWS15-181 (IC50 = 0.216 ± 0.026 mg/mL) ·≈– PKWS15-194 (IC50 =
12.908 ± 0.110 mg/mL) ¡’ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å alpha-glucosidase ‰¥â¥’‰¡à
μà“ß®“°¬“ acarbose (IC50 = 33.782 ± 0.523 mg/mL) ∑’Ë„™â√—°…“‚√§‡∫“À«“πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘
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ABSTRACT

Ten collections of coral mushroom genus Ramaria were identified to 9 species based
on the morphological characteristics i.e. Ramaria aff. vinosimaculans (PKWS15-74 ·≈– PKWS15-109),
R. flava var. aurea (PKWS15-173), Ramaria sp.1 (PKWS15-92), Ramaria sp.2 (PKWS15-95),
Ramaria sp.3 (PKWS15-164), Ramaria sp.4 (PKWS15-181), Ramaria sp.5 (PKWS15-194),
Ramaria sp.6 (PKWS15-221) and Ramaria sp.7 (PKWS14-02). The Ramaria samples were
then extracted with ethanol and screened for the bioactivities. The results showed that all extracts
contained high antioxidant activity especially PKWS15-164. They were detected high number of
flavonoids and total phenolic contents such as PKWS15-164 (3,909.52 ± 58.56 g QE/g extract)
and PKWS15-194 (3,765.88 ± 33.75 g QE/g extract), which supported their results of antioxidant
activity. Flavonoids are phenolic substances that act as antioxidants. The results of antibacterial
activity revealed that most Ramaria extracts could inhibit the growth of Staphylococcus aureus
followed by Escherichia coli, Bacillus subtilis and Pseudomonas aeruginosa, respectively.
Moreover, the extracts of PKWS15-181 (IC50 = 0.216 ± 0.026 mg/mL) and PKWS15-194 (IC50

= 12.908 ± 0.110 mg/mL) exhibited high alpha-glucosidase inhibitory potential, which were not
significantly different from diabetes mellitus drug as well as acarbose (IC50 = 33.782 ± 0.523
mg/mL). The results from this study indicated that the coral mushroom Ramaria species are new
potential source of antioxidant, antibacterial and anti-alpha glucosidase activities in future.
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∫∑π”
ªí®®ÿ∫—π°“√»÷°…“«‘®—¬ “√ÕÕ°ƒ∑∏‘Ï∑“ß™’«¿“æ®“°º≈‘μ¿—≥±å∏√√¡™“μ‘¡’®”π«π¡“° ‚¥¬‡©æ“–

®“°æ◊™ ¡ÿπ‰æ√ ·≈–®ÿ≈‘π∑√’¬å„π°≈ÿà¡¢Õß·∫§∑’‡√’¬∫“ß™π‘¥ ‡™àπ ·Õ§μ‘‚π¡—¬´’  (actinomycetes) ·μà°“√
»÷°…“ “√ °—¥®“°‡ÀÁ¥√“π—Èπæ∫«à“¡’®”π«ππâÕ¬‡¡◊ËÕ‡∑’¬∫°—∫®”π«π “¬æ—π∏ÿå∑’Ë¡’®”π«π¡“° ‚¥¬‡©æ“–‡ÀÁ¥
ªÉ“‡Õ§‚μ‰¡§Õ√å‰√´“∑’Ë “¡“√∂√—∫ª√–∑“π‰¥â·≈–¡’§«“¡À≈“°À≈“¬ Ÿß  “√ÕÕ°ƒ∑∏‘Ï∑“ß™’«¿“æ∑’Ëπà“ π„®
°≈ÿà¡Àπ÷Ëß ‰¥â·°à  “√μâ“πÕπÿ¡Ÿ≈Õ‘ √– (antioxidant) ́ ÷Ëß “¡“√∂¬—∫¬—ÈßÀ√◊Õ™–≈Õ°“√‡°‘¥ªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—π
(oxidation) ÷́Ëß‡ªìπ “‡Àμÿ¢Õß°“√‡°‘¥Õπÿ¡Ÿ≈Õ‘ √–  “√Õπÿ¡Ÿ≈Õ‘ √–π’È “¡“√∂∑”≈“¬™’«‚¡‡≈°ÿ≈‰¥â∑—Èß™π‘¥∑’Ë
æ∫„π‡´≈≈å ·≈–™π‘¥∑’Ë‡ªìπ à«πª√–°Õ∫¢Õß‡´≈≈å [1] πÕ°®“°π’È¬—ß‡ªìπ “‡Àμÿ„Àâ‡´≈≈åμ“¬ ‡°‘¥°“√°≈“¬
æ—π∏ÿå¢Õß “√æ—π∏ÿ°√√¡ √«¡∑—Èß “‡Àμÿ¢Õß‚√§™√“ ·≈–‚√§¡–‡√Áß Õ’°¥â«¬ πÕ°®“°π’È·π«‚πâ¡¢ÕßºŸâ∫√‘‚¿§
ªí®®ÿ∫—π‰¥âÀ—π¡“ π„® ÿ¢¿“æ°—π¡“°¢÷Èπ °“√»÷°…“§ÿ≥ª√–‚¬™πå¢Õß “√ °—¥®“°‡ÀÁ¥∑’Ë “¡“√∂√—∫ª√–∑“π
‰¥â„π·ßà°“√≈¥√–¥—∫ª√‘¡“≥πÈ”μ“≈„π‡≈◊Õ¥ (antihyperglycemic activity) ®÷ß‡ªìπÕ’°∑“ß‡≈◊Õ°∑’Ëπà“ π„®
 ”À√—∫ºŸâªÉ«¬‚√§‡∫“À«“π (diabetes mellitus) À√◊Õ‚√§∑’Ë¡’√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥ Ÿßº‘¥ª°μ‘ ª√–‡¿∑∑’Ë 2 (type
2) ́ ÷Ëß¡’®”π«π‡æ‘Ë¡ Ÿß¢÷Èπ„πªí®®ÿ∫—π ‡°‘¥®“°°“√∑’Ëμ—∫ÕàÕπº≈‘μÕ‘π´Ÿ≈‘π‰¥â‰¡à‡æ’¬ßæÕμàÕ§«“¡μâÕß°“√¢Õß√à“ß°“¬
À√◊Õ‡°‘¥¿“«–¥◊ÈÕμàÕÕ‘π´Ÿ≈‘π ∑”„ÀâºŸâªÉ«¬μâÕß§ÿ¡Õ“À“√‡æ◊ËÕ√—°…“√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥‰¡à„Àâ¡’ª√‘¡“≥∑’Ë Ÿß®π
‡°‘π‰ª ‡¡◊ËÕ‰¡àπ“π¡“π’È¡’√“¬ß“π«à“°“√¬—∫¬—Èß‡Õπ‰´¡å∑’Ë‡°’Ë¬«¢âÕß°—∫°“√¬àÕ¬ ≈“¬ “√§“√å‚∫‰Œ‡¥√μ ‡™àπ ‡Õπ‰´¡å
alpha-glucosidase ·≈– alpha-amylase „π√–∫∫¬àÕ¬Õ“À“√ “¡“√∂≈¥ª√‘¡“≥πÈ”μ“≈„π‡≈◊Õ¥‰¥â [2] °“√
¡’√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥∑’Ë Ÿß¬—ßπ”‰ª Ÿà°“√‡°‘¥ “√Õπÿ¡Ÿ≈Õ‘ √–™π‘¥ reactive oxygen species (ROS) ´÷Ëß
°àÕ„Àâ‡°‘¥ªØ‘°‘√‘¬“μàÕ‡π◊ËÕß„π°“√∑”≈“¬‡´≈≈åμà“ßÊ Õ’°¥â«¬ ∂÷ß·¡â«à“ªí®®ÿ∫—π®–¡’¬“ —ß‡§√“–Àå∑’Ë„™â≈¥
ª√‘¡“≥πÈ”μ“≈„π‡≈◊Õ¥‰¥â·μàæ∫«à“¡—°¡’º≈¢â“ß‡§’¬ß‡¡◊ËÕºŸâªÉ«¬μâÕß„™â¬“„π√–¬–‡«≈“π“π ·≈–‡¡◊ËÕ‡√Á«Ê π’È‰¥â
¡’ß“π«‘®—¬∑’Ë√“¬ß“π«à“ “√ °—¥®“°‡ÀÁ¥ Clitocybe maxima ¡’§ÿ≥ ¡∫—μ‘„π°“√≈¥ª√‘¡“≥πÈ”μ“≈‰¥â·≈–¡’
ƒ∑∏‘Ï„π°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √– [3] πÕ°®“°π’È¬—ßæ∫«à“ “√ °—¥®“°‡ÀÁ¥ Catathelasma ventricosum, Stropharia
rugoso-annulata, Craterellus cornucopioides ·≈– Laccaria amethystea  “¡“√∂¬—∫¬—ÈßªØ‘°‘√‘¬“
¢Õß‡Õπ‰´¡å alpha-glucosidase ·≈– alpha-amylase À√◊Õ¡’§ÿ≥ ¡∫—μ‘„π°“√≈¥ª√‘¡“≥πÈ”μ“≈®“°°“√
¬àÕ¬ “√§“√å‚∫‰Œ‡¥√μ‰¥â √«¡∑—Èß¡’ƒ∑∏‘Ï„π°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–∑’Ë¥’ [4]  à«π°“√»÷°…“ “√ °—¥®“°‡ÀÁ¥ Phaeolus
schweinitzii, Inonotus hispidus, Tricholoma columbetta, Tricholoma caligatum, Xerocomus
chrysenteron, Hydnellum ferruginemum, Agaricus bisporus ·≈– Pleurotus ostreatus æ∫«à“¡’
ª√– ‘∑∏‘¿“æ„π°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–∑’Ë¥’‡™àπ°—π [5] ®“°¢âÕ¡Ÿ≈¥—ß°≈à“«· ¥ß„Àâ‡ÀÁπ«à“‡ÀÁ¥√“¡’·π«‚πâ¡∑’Ëπà“
 π„®„π°“√»÷°…“ “√μâ“πÕπÿ¡Ÿ≈Õ‘ √–·≈– “√≈¥ª√‘¡“≥πÈ”μ“≈„π√Ÿª¢Õß°“√¬—∫¬—Èß°“√‡°‘¥ªØ‘°‘√‘¬“¢Õß‡Õπ‰´¡å
alpha-glucosidase ·≈– alpha-amylase ‰¥â

‚¥¬ß“π«‘®—¬π’È π„®»÷°…“ “√ÕÕ°ƒ∑∏‘Ï∑“ß™’«¿“æ®“°‡ÀÁ¥ª–°“√—ß °ÿ≈ Ramaria ´÷Ëß¡’≈—°…≥–
√Ÿª√à“ß¢Õß¥Õ°‡ÀÁ¥·μ°°‘Ëß°â“π§≈â“¬ª–°“√—ß ∫“ß™π‘¥¡’§«“¡ —¡æ—π∏å°—∫√“°æ◊™·∫∫‡Õ§‚μ‰¡§Õ√å‰√´à“
 “¡“√∂√—∫ª√–∑“π‰¥â ∫“ß™π‘¥ ‡™àπ Ramaria botrytis  “¡“√∂º≈‘μ‡Õπ‰´¡å‰¥âÀ≈“¬™π‘¥ ·≈– “√ °—¥
®“°¥Õ°‡ÀÁ¥ ¡’ƒ∑∏‘Ï„π°“√μâ“π‡´≈≈å¡–‡√Áß [6-7]  à«π Ramaria flava ‡ªìπ‡ÀÁ¥∑’Ë√—∫ª√–∑“π‰¥â ¡’ƒ∑∏‘Ï
μâ“π‡´≈≈å¡–‡√Áß ·≈–μâ“πÕπÿ¡Ÿ≈Õ‘ √–∑’Ë¥’ [8] πÕ°®“°π’È “√ °—¥®“° Ramaria subaurantiaca  “¡“√∂
ÕÕ°ƒ∑∏‘Ïμâ“π‡™◊ÈÕ¡“≈“‡√’¬ (Plasmodium falciparum) ‰¥â ‡ªìπμâπ [9] „πª√–‡∑»‰∑¬¡’√“¬ß“π™π‘¥¢Õß
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‡ÀÁ¥ Ramaria ª√–¡“≥ 20  ªï™’ å ́ ÷Ëß„π®”π«ππ’È‡ªìπ√“¬ß“π°“√§âπæ∫§√—Èß·√°„πª√–‡∑»‰∑¬∂÷ß 8  ªï™’ å
[10] ∑—Èßπ’ÈÕ“®‡π◊ËÕß®“°¢âÕ¡Ÿ≈°“√»÷°…“‡ÀÁ¥ª–°“√—ß„πª√–‡∑»‰∑¬π—Èπ¡’‰¡à¡“° ®÷ß∑”„Àâ¢âÕ¡Ÿ≈∑“ß«‘™“°“√
¢Õß≈—°…≥–∑“ß —≥∞“π«‘∑¬“·≈–≈—°…≥–∑“ßæ—π∏ÿ°√√¡¢Õß‡ÀÁ¥°≈ÿà¡π’È¡’®”°—¥ [11] ∑’Ë ”§—≠‰¡à¡’∞“π¢âÕ¡Ÿ≈
¢Õß≈”¥—∫π‘«§≈’‚Õ‰∑¥å¢Õß‡ÀÁ¥ª–°“√—ß Ramaria ∑’Ëæ∫®“°ª√–‡∑»‰∑¬„π∞“π¢âÕ¡Ÿ≈π“π“™“μ‘ GenBank ·≈–
UNITE ( ◊∫§âπ‡¡◊ËÕ«—π∑’Ë 30 ‡¡…“¬π 2561) ∑’Ë “¡“√∂„™â‡∑’¬∫‡§’¬ß‰¥â πÕ°®“°π’È¬—ß‰¡à¡’¢âÕ¡Ÿ≈ “√ÕÕ°
ƒ∑∏‘Ï∑“ß™’«¿“æ¢Õß‡ÀÁ¥™π‘¥π’È„πª√–‡∑»‰∑¬¡“°àÕπ ¢≥–∑’Ë„πμà“ßª√–‡∑»¡’√“¬ß“πÕ¬à“ßμàÕ‡π◊ËÕß∂÷ß
§ÿ≥ ¡∫—μ‘¢Õß “√ÕÕ°ƒ∑∏‘Ï∑“ß™’«¿“æ∑’Ë “¡“√∂π”¡“æ—≤π“μàÕ¬Õ¥‰¥â ´÷ËßÕ“®π”‰ª Ÿà°“√§âπæ∫ “√™π‘¥
„À¡à∑’Ë¡’ª√– ‘∑∏‘¿“æ¥’°«à“‡¥‘¡ ¥—ßπ—Èπ„πß“π«‘®—¬π’È®÷ß‡πâπ°“√π”‡ÀÁ¥ª–°“√—ß Ramaria ™π‘¥∑’Ë√—∫ª√–∑“π‰¥â
¡“ °—¥‡æ◊ËÕ∑¥ Õ∫§ÿ≥ ¡∫—μ‘„π°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √– °“√¬—∫¬—Èß°“√‡®√‘≠¢Õß®ÿ≈‘π∑√’¬å ·≈– “√ÕÕ°ƒ∑∏‘Ï™’«¿“æ
√«¡∑—Èß§ÿ≥ ¡∫—μ‘„π°“√≈¥ª√‘¡“≥πÈ”μ“≈ (antihyperglycemic activity) ‚¥¬«—¥®“°ª√– ‘∑∏‘¿“æ„π°“√
¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å alpha-glucosidase ·≈– alpha-amylase ‡æ◊ËÕ°“√π”∑√—æ¬“°√∏√√¡™“μ‘¡“„™â
ª√–‚¬™πåÕ¬à“ß§ÿâ¡§à“μàÕ‰ª

«‘∏’°“√∑¥≈Õß
1. °“√√«∫√«¡·≈–°“√®—¥®”·π°™π‘¥¢Õß‡ÀÁ¥ Ramaria spp.

μ—«Õ¬à“ß‡ÀÁ¥ Ramaria √«∫√«¡‰¥â®“°æ◊Èπ∑’Ë Õ”‡¿Õ§Õπ “√ ®—ßÀ«—¥™—¬¿Ÿ¡‘ π”¡“»÷°…“≈—°…≥–
∑“ß —≥∞“π«‘∑¬“μ“¡À≈—°Õπÿ°√¡«‘∏“π ‡™àπ ≈—°…≥–¢Õß√Ÿª√à“ß¥Õ°‡ÀÁ¥ °“√·μ°°‘Ëß°â“π  ’ ·≈–¢π“¥¢Õß
¥Õ°‡ÀÁ¥ ‡∫ ‘‡¥’¬¡ ·≈–‡∫ ‘¥‘‚Õ ªÕ√å ‡ªìπμâπ ‡æ◊ËÕ°“√√–∫ÿ™π‘¥ ‚¥¬‡∑’¬∫‡§’¬ß°—∫™π‘¥∑’Ë¡’√“¬ß“π°“√§âπ
æ∫„πª√–‡∑»‰∑¬¡“°àÕπÀπâ“π’È [10-12]

2. °“√ °—¥ “√®“°¥Õ°‡ÀÁ¥ Ramaria spp.
π”μ—«Õ¬à“ß¥Õ°‡ÀÁ¥ Ramaria ∑’Ë√«∫√«¡‰¥â¡“Õ∫„Àâ·Àâß ∑’ËÕÿ≥À¿Ÿ¡‘ 40 Õß»“‡´≈‡ ’́¬  π“π

24-48 ™—Ë«‚¡ß ∫¥„Àâ≈–‡Õ’¬¥¥â«¬‡§√◊ËÕß∫¥ ®“°π—Èππ”‰ª °—¥¥â«¬μ—«∑”≈–≈“¬‡Õ∑“πÕ≈‡¢â¡¢âπ 95% ‚¥¬
„™âª√‘¡“≥μ—«Õ¬à“ß‡ÀÁ¥∫¥μàÕμ—«∑”≈–≈“¬‡∑à“°—∫ 5 °√—¡μàÕ 100 ¡‘≈≈‘≈‘μ√¢Õßμ—«∑”≈–≈“¬ „ à„π¢«¥√Ÿª
°√«¬¢π“¥ 250 ¡‘≈≈‘≈‘μ√ π”‰ª °—¥∫π·∑àπ‡¢¬à“∑’Ë§«“¡‡√Á« 100 √Õ∫μàÕπ“∑’ π“π 24 ™—Ë«‚¡ß ∑’ËÕÿ≥À¿Ÿ¡‘
ÀâÕß ®“°π—Èππ”¡“°√Õßºà“π°√–¥“…°√Õß (Whatman™ No.1) ‡æ◊ËÕ·¬° à«π¢Õß‡ÀÁ¥ÕÕ°¡“·≈â«π”‰ª
 °—¥´È”¥â«¬μ—«∑”≈–≈“¬‡¥‘¡Õ’° 3 §√—Èß  à«ππÈ”¢Õß “√ °—¥∑’Ë‰¥â ª√‘¡“μ√√«¡ 400 ¡‘≈≈‘≈‘μ√ π”‰ª∑”„Àâ
‡¢â¡¢âπ¥â«¬‡§√◊ËÕß°≈—Ëπ√–‡À¬ “√·∫∫ ÿ≠≠“°“» (rotary evaporator) ‡¡◊ËÕ·Àâßπ”‰ª™—ËßπÈ”Àπ—° “√ °—¥∑’Ë‰¥â
·≈â«≈–≈“¬°≈—∫¥â«¬μ—«∑”≈–≈“¬‡¥‘¡ ª√‘¡“μ√ ÿ¥∑â“¬‡∑à“°—∫ 5 ¡‘≈≈‘≈‘μ√

3. °“√«—¥ª√‘¡“≥ “√μâ“πÕπÿ¡Ÿ≈Õ‘ √–
 “√ °—¥®“°‡ÀÁ¥∑’Ë‰¥âπ”¡“«—¥§ÿ≥ ¡∫—μ‘„π°“√‡ªìπ “√μâ“πÕπÿ¡Ÿ≈Õ‘ √–¥â«¬«‘∏’μà“ßÊ ¥—ßπ’È
- «‘∏’°“√∑”≈“¬Õπÿ¡Ÿ≈Õ‘ √– DPPH (diphenylpicry-hydrazyl (DPPH) radical scavenging

activity)
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π” “√ °—¥®“°‡ÀÁ¥¡“‡®◊Õ®“ß‡ªìπ≈”¥—∫∑’≈– 2 ‡∑à“ (two-fold dilution) ¥â«¬ “√≈–≈“¬‡Õ
∑“πÕ≈‡¢â¡¢âπ 95% (1:2 ∂÷ß 1:256 v/v) ¥Ÿ¥ “√ °—¥·μà≈–§«“¡‡¢â¡¢âπª√‘¡“μ√ 3 ¡‘≈≈‘≈‘μ√ „ à„π
À≈Õ¥∑¥≈Õß ‡μ‘¡ “√Õπÿ¡Ÿ≈Õ‘ √– DPPH. (Sigma) ‡¢â¡¢âπ 0.2 ¡‘≈≈‘‚¡≈“√å ª√‘¡“μ√ 1 ¡‘≈≈‘≈‘μ√ º ¡
„Àâ‡¢â“°—π ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß„π∑’Ë¡◊¥π“π 30 π“∑’ ‡¡◊ËÕ§√∫‡«≈“π”¡“«—¥§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë§«“¡¬“«§≈◊Ëπ
517 π“‚π‡¡μ√ ¥â«¬‡§√◊ËÕß ‡ª°‚∑√‚ø‚μ¡‘‡μÕ√å ‚¥¬™ÿ¥§«∫§ÿ¡„™â “√≈–≈“¬ ‡Õ∑“πÕ≈‡¢â¡¢âπ 95% ·∑π
 “√ °—¥ ́ ÷Ëß§«“¡ “¡“√∂„π°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–¢Õß “√ °—¥‰¥â§”π«≥®“° ’∑’Ë®“ß≈ß¢Õß DPPH ¥—ß ¡°“√

DPPH. ( ’πÈ”‡ß‘π) + AH ( “√μâ“πÕπÿ¡Ÿ≈Õ‘ √–) ›››> DPPH-H ( ’‡À≈◊Õß) + A.
®“°π—Èπ§”π«≥§à“√âÕ¬≈–°“√¬—∫¬—Èß (% inhibition) ®“° Ÿμ√
% inhibition = [(Ac-As)/Ac] Ó 100
Ac = §à“°“√¥Ÿ¥°≈◊π· ß¢Õß™ÿ¥§«∫§ÿ¡ (‡Õ∑“πÕ≈‡¢â¡¢âπ 95%) ·≈– As = §à“°“√¥Ÿ¥°≈◊π

· ß¢Õß “√ °—¥ §à“√âÕ¬≈–°“√¬—∫¬—Èß¢Õß “√ °—¥∑’Ë√–¥—∫°“√‡®◊Õ®“ßμà“ßÊ π”¡“ √â“ß°√“ø§«“¡ —¡æ—π∏å
°—∫§«“¡‡¢â¡¢âπ¢Õß “√ °—¥‡æ◊ËÕ§”π«≥À“§à“ IC50 §◊Õ§«“¡‡¢â¡¢âπ¢Õß “√ °—¥∑’Ë “¡“√∂μâ“πÕπÿ¡Ÿ≈Õ‘ √–
‰¥â 50% ´÷Ëß “√¡“μ√∞“π∑’Ë„™â‡∑’¬∫‡§’¬ß‰¥â·°à Butylated hydroxy toluene (BHT) (Sigma) [13]

- «‘∏’°“√∑”≈“¬Õπÿ¡Ÿ≈Õ‘ √– ABTS (2,2û-Azino-bis (3-ethylbenzothiazoline-6-sulfonic acid)
diammonium salt (ABTS+) radical scavenging activities)
π” “√ °—¥®“°‡ÀÁ¥¡“‡®◊Õ®“ß‡ªìπ≈”¥—∫∑’≈– 2 ‡∑à“ ¥â«¬πÈ”°≈—Ëπ (1:2 ∂÷ß 1:256 v/v) ¥Ÿ¥

 “√ °—¥·μà≈–§«“¡‡¢â¡¢âπª√‘¡“μ√ 125 ‰¡‚§√≈‘μ√ „ à„πÀ≈Õ¥∑¥≈Õß ‡μ‘¡ “√Õπÿ¡Ÿ≈Õ‘ √– ABTS.+
(Sigma) ‡¢â¡¢âπ 7 ¡‘≈≈‘‚¡≈“√å ª√‘¡“μ√ 880 ‰¡‚§√≈‘μ√ º ¡„Àâ‡¢â“°—π ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß„π∑’Ë¡◊¥π“π 6
π“∑’ ‡¡◊ËÕ§√∫‡«≈“π”¡“«—¥§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë§«“¡¬“«§≈◊Ëπ 734 π“‚π‡¡μ√ ¥â«¬‡§√’ËÕß ‡ª°‚∑√‚ø‚μ¡‘‡μÕ√å
‚¥¬™ÿ¥§«∫§ÿ¡„™âπÈ”°≈—Ëπ·∑π “√ °—¥´÷Ëß§«“¡ “¡“√∂„π°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–¢Õß “√ °—¥§”π«≥®“° ’∑’Ë
®“ß≈ß¢Õß ABTS ¥—ß ¡°“√

ABTS.+ ( ’‡¢’¬«Õ¡πÈ”‡ß‘π) + AH ( “√μâ“πÕπÿ¡Ÿ≈Õ‘ √–) → ABTS ( ’®“ß≈ß) + A.
®“°π—Èπ§”π«≥§à“√âÕ¬≈–°“√¬—∫¬—Èß (% inhibition) ®“° Ÿμ√
% inhibition = [(Ac-As)/Ac] Ó 100
Ac = §à“°“√¥Ÿ¥°≈◊π· ß¢Õß™ÿ¥§«∫§ÿ¡ (πÈ”°≈—Ëπ) ·≈– As = §à“°“√¥Ÿ¥°≈◊π· ß¢Õß “√ °—¥
§à“√âÕ¬≈–°“√¬—∫¬—Èß¢Õß “√ °—¥∑’Ë√–¥—∫°“√‡®◊Õ®“ßμà“ßÊ ∑’Ë‰¥â π”¡“ √â“ß°√“ø§«“¡ —¡æ—π∏å

°—∫§«“¡‡¢â¡¢âπ¢Õß “√ °—¥‡æ◊ËÕ§”π«≥À“§à“ IC50  “√¡“μ√∞“π∑’Ë„™â‡∑’¬∫‡§’¬ß‰¥â·°à Trolox® (Sigma)
[14]

4. °“√«—¥ª√‘¡“≥ “√ª√–°Õ∫ø≈“‚«πÕ¬¥å (Total flavonoid contents)
π” “√ °—¥®“°‡ÀÁ¥¡“À“ª√‘¡“≥¢Õß “√ª√–°Õ∫ø≈“‚«πÕ¬¥å ‚¥¬„™â “√ °—¥ª√‘¡“μ√ 125

‰¡‚§√≈‘μ√ „ à„πÀ≈Õ¥∑¥≈Õß ‡μ‘¡ “√≈–≈“¬‚´‡¥’¬¡‰π‰μ√∑å (NaNO2) ‡¢â¡¢âπ 1:20 w/v ª√‘¡“μ√ 150
‰¡‚§√≈‘μ√ º ¡„Àâ‡¢â“°—π ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“ 5 π“∑’ ·≈â«‡μ‘¡ “√≈–≈“¬Õ–≈Ÿ¡‘‡π’¬¡§≈Õ‰√¥å (AlCl3)
‡¢â¡¢âπ 1:10 w/v ª√‘¡“μ√ 150 ‰¡‚§√≈‘μ√  “√≈–≈“¬‚´‡¥’¬¡‰Œ¥√Õ°‰´¥å (NaOH) ‡¢â¡¢âπ 0.5 ‚¡≈“√å
ª√‘¡“μ√ 1 ¡‘≈≈‘≈‘μ√ ·≈–πÈ”°≈—Ëπ 950 ‰¡‚§√≈‘μ√ º ¡„Àâ‡¢â“°—π π”¡“μ√«®§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë§«“¡¬“«§≈◊Ëπ
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415 π“‚π‡¡μ√ ¥â«¬‡§√◊ËÕß ‡ª°‚∑√‚ø‚μ¡‘‡μÕ√å §à“∑’Ë‰¥âπ”‰ª‡∑’¬∫‡§’¬ß°—∫°√“ø¡“μ√∞“π¢Õß Quercetin
(Sigma) √“¬ß“πº≈‡ªìπ g QE/g extract [14]

5. °“√«—¥ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈ (Total phenolic compounds)
π” “√ °—¥®“°‡ÀÁ¥¡“À“ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈¥â«¬«‘∏’ Folin-Ciocalteuûs method [15] ‚¥¬

π” “√ °—¥ª√‘¡“μ√ 1 ¡‘≈≈‘≈‘μ√ „ à„πÀ≈Õ¥∑¥≈Õß ‡μ‘¡ “√≈–≈“¬ Folin-Ciocalteu reagent ∑’Ë‡®◊Õ®“ß 10
‡∑à“ (v/v) ª√‘¡“μ√ 5 ¡‘≈≈‘≈‘μ√ ·≈– “√≈–≈“¬‚´‡¥’¬¡§“√å∫Õ‡πμ (Na2CO3) ‡¢â¡¢âπ 7.5% (w/v) ª√‘¡“μ√
4 ¡‘≈≈‘≈‘μ√ º ¡ “√μà“ßÊ „Àâ‡¢â“°—π ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß „π∑’Ë¡◊¥ ‡ªìπ‡«≈“ 30 π“∑’ ·≈â«π”¡“μ√«®§à“°“√
¥Ÿ¥°≈◊π· ß∑’Ë§«“¡¬“«§≈◊Ëπ 735 π“‚π‡¡μ√ ¥â«¬‡§√◊ËÕß ‡ª°‚∑√‚ø‚μ¡‘‡μÕ√å §à“∑’Ë‰¥âπ”‰ª‡∑’¬∫‡§’¬ß°—∫
°√“ø¡“μ√∞“π¢Õß Gallic acid √“¬ß“πº≈‡ªìπ mg GAE/g extract

6. °“√»÷°…“§ÿ≥ ¡∫—μ‘„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬
- °“√∑¥ Õ∫¥â«¬‡∑§π‘§ agar well diffusion

π” “√ °—¥®“°‡ÀÁ¥∑’Ë °—¥¥â«¬μ—«∑”≈–≈“¬‡Õ∑“πÕ≈®“°«‘∏’°“√∑¥≈Õß„π¢âÕ 2 ª√‘¡“μ√ 1
¡‘≈≈‘≈‘μ√ ¡“√–‡À¬μ—«∑”≈–≈“¬ÕÕ°®π·Àâß‡æ◊ËÕ°”®—¥‡Õ∑“πÕ≈ ™—ËßπÈ”Àπ—°¢Õß “√ °—¥ ·≈â«≈–≈“¬¥â«¬
DMSO ‡¢â¡¢âπ 10% ª√‘¡“μ√ 1 ¡‘≈≈‘≈‘μ√ °àÕππ”‰ª∑¥ Õ∫§«“¡ “¡“√∂„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß
·∫§∑’‡√’¬®”π«π 4  “¬æ—π∏ÿå ‰¥â·°à Bacillus subtilis ATCC 6633, Escherichia coli ATCC 25922,
Pseudomonas aeruginosa ATCC 27813 ·≈– Staphylococcus aureus ATCC 25926 ‚¥¬„™â
Õ“À“√‡≈’È¬ß‡™◊ÈÕ Müller-hinton agar (MHA) π”¡“ spread ‡™◊ÈÕ∑¥ Õ∫∑’Ëª√—∫§«“¡‡¢â¡¢âπ„Àâ¡’§à“‡∑à“°—∫
0.5 McFarland ®“°π—Èπ‡®“–Õ“À“√„Àâ‡ªìπÀ≈ÿ¡¥â«¬ cork borer ∑’Ë¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß‡∑à“°—∫ 5 ¡‘≈≈‘‡¡μ√
¥â«¬‡∑§π‘§ª≈Õ¥‡™◊ÈÕ·≈â«„ à “√ °—¥ª√‘¡“μ√ 20 ‰¡‚§√≈‘μ√ ≈ß„πÀ≈ÿ¡ π”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’́¬ 
‡ªìπ‡«≈“ 18 ™—Ë«‚¡ß ∂â“ “√ °—¥ “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬‰¥â®–‡°‘¥«ß„ ∑’Ë‰¡à¡’°“√‡®√‘≠¢Õß‡™◊ÈÕ
«—¥¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß«ß„  ∑—Èßπ’È„™â “√≈–≈“¬ DMSO ‡¢â¡¢âπ 10% ‡ªìπ™ÿ¥§«∫§ÿ¡ (negative
control) [16]

- °“√À“§à“ minimum inhibitory concentration (MIC) ·≈– minimum bactericidal
concentration (MBC)

π” “√ °—¥∑’Ë “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬‰¥â®“°«‘∏’ agar well diffusion ¡“À“§à“
MIC ¥â«¬«‘∏’ MTT assay [17] ‚¥¬°“√‡®◊Õ®“ß “√ °—¥‡ªìπ≈”¥—∫∑’≈– 2 ‡∑à“ ¥â«¬ “√≈–≈“¬ DMSO ‡¢â¡
¢âπ 10% °“√∑¥≈Õßπ’È»÷°…“„π 96 well plate ‚¥¬„™â “√ °—¥ª√‘¡“μ√ 50 ‰¡‚§√≈‘μ√ ‡μ‘¡Õ“À“√‡≈’È¬ß‡™◊ÈÕ
M?ller-hinton broth (MHB) ª√‘¡“μ√ 10 ‰¡‚§√≈‘μ√ ®“°π—Èπ‡μ‘¡‡™◊ÈÕ∑¥ Õ∫∑’Ë§«“¡‡¢â¡¢âπ 106 cfu/mL
ª√‘¡“μ√ 40 ‰¡‚§√≈‘μ√ º ¡„Àâ‡¢â“°—π ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’́¬  π“π 18 ™—Ë«‚¡ß „π°“√μ√«®º≈
®–‡μ‘¡ “√≈–≈“¬ MTT (3-(3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide) ‡¢â¡¢âπ
0.12 ¡‘≈≈‘‚¡≈“√å ª√‘¡“μ√ 20 ‰¡‚§√≈‘μ√ ∫à¡μàÕ∑’ËÕÿ≥À¿Ÿ¡‘‡¥‘¡π“π 4 ™—Ë«‚¡ß ∂â“ “√ °—¥ “¡“√∂¬—∫¬—Èß
°“√‡®√‘≠¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å‰¥â à«πº ¡®–„ ‡π◊ËÕß®“°‰¡à¡’°“√‡®√‘≠¢Õß‡™◊ÈÕ ·μà∂â“ “√ °—¥‰¡à “¡“√∂¬—∫¬—Èß‰¥â
‡™◊ÈÕ®–‡®√‘≠·≈–º≈‘μ‡Õπ‰´¡å dehydrogenase √’¥‘«´å “√ MTT ‡°‘¥μ–°Õπ‡´≈≈å ’¡à«ß¢Õß formazan „π
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°“√∑¥≈Õßπ’È„™â¬“ ampicillin ‡¢â¡¢âπ 10 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ ‡ªìπ positive control ·≈–„™â DMSO
‡¢â¡¢âπ 10% ‡ªìπ negative control ∑—Èßπ’È MIC §◊Õ §«“¡‡¢â¡¢âπ¢Õß “√ °—¥∑’ËπâÕ¬∑’Ë ÿ¥∑’Ë “¡“√∂¬—∫¬—Èß
°“√‡®√‘≠¢Õß®ÿ≈‘π∑√’¬å‰¥â

 à«π°“√∑¥ Õ∫ MBC π—Èπ‡ªìπ°“√∑¥ Õ∫μàÕ‡π◊ËÕß®“° MIC ‚¥¬„Àâ‡≈◊Õ°À≈ÿ¡∑¥ Õ∫∑’Ë„Àâº≈
MIC §◊Õ‰¡àæ∫°“√‡®√‘≠¢Õß·∫§∑’‡√’¬¥â«¬«‘∏’ MTT assay ·≈–À≈ÿ¡∑¥ Õ∫∑’Ë¡’§«“¡‡¢â¡¢âπ¢Õß “√ °—¥
∑’Ë Ÿß¢÷Èπμ‘¥°—π ®”π«π 3 À≈ÿ¡ ‚¥¬¥Ÿ¥ “√„πÀ≈ÿ¡¥—ß°≈à“« ÷́Ëß¡’ à«πº ¡¢Õß “√ °—¥·≈–‡™◊ÈÕ·∫§∑’‡√’¬
∑¥ Õ∫ª√‘¡“μ√ 2 ‰¡‚§√≈‘μ√ ¡“À¬¥≈ß∫πÕ“À“√·¢Áß MHA ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬  π“π 18
™—Ë«‚¡ß  —ß‡°μ°“√‡®√‘≠¢Õß‡™◊ÈÕ ‚¥¬§«“¡‡¢â¡¢âπ¢Õß “√ °—¥∑’ËπâÕ¬∑’Ë ÿ¥∑’Ë‰¡àæ∫°“√‡®√‘≠¢Õß‡™◊ÈÕ·∫§∑’‡√’¬
§◊Õ§à“ MBC (mg/mL)

7. °“√»÷°…“§ÿ≥ ¡∫—μ‘„π°“√¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å alpha-glucosidase ·≈– alpha-amylase
- °“√¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å alpha-glucosidase

„π°“√«—¥§ÿ≥ ¡∫—μ‘¢Õß “√ °—¥„π°“√≈¥ª√‘¡“≥πÈ”μ“≈„π√Ÿª¢Õß°“√¬—∫¬—Èß°“√∑”ß“π¢Õß
‡Õπ‰´¡å alpha-glucosidase (Sigma) [17] ‚¥¬π” “√ °—¥¡“ª√—∫„Àâ¡’§«“¡‡¢â¡¢âπμà“ßÊ (0.5, 1, 1.5,
2 ·≈– 2.5 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√) „π “√≈–≈“¬ DMSO ª√‘¡“μ√ 125 ‰¡‚§√≈‘μ√ ·≈â«‡μ‘¡‡Õπ‰´¡å
alpha-glucosidase ‡¢â¡¢âπ 0.025 ¬Ÿπ‘μμàÕ¡‘≈≈‘≈‘μ√ „π “√≈–≈“¬ phosphate buffer (pH 6.8) ª√‘¡“μ√
250 ‰¡‚§√≈‘μ√ ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’́¬  π“π 20 π“∑’ ·≈â«‡μ‘¡ “√μ—Èßμâπ p-nitrophenyl-alpha-
D-glucopyranoside (PNPG) ‡¢â¡¢âπ 5 ¡‘≈≈‘‚¡≈“√å ª√‘¡“μ√ 250 ‰¡‚§√≈‘μ√ ®“°π—Èπ∫à¡μàÕπ“π 30 π“∑’
À¬ÿ¥ªØ‘°‘√‘¬“¥â«¬ “√≈–≈“¬‚´‡¥’¬¡§“√å∫Õ‡πμ (Na2CO3) ‡¢â¡¢âπ 0.1 ‚¡≈“√å ª√‘¡“μ√ 50 ¡‘≈≈‘≈‘μ√ ·≈â«
π”‰ª«—¥§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë§«“¡¬“«§≈◊Ëπ 405 π“‚π‡¡μ√ ‚¥¬‡∑’¬∫°—∫ªØ‘°‘√‘¬“∑’Ë‡μ‘¡ “√≈–≈“¬ DMSO
·∑π “√ °—¥ (negative control) ®“°π—Èπ§”π«≥§à“√âÕ¬≈–„π°“√¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å (% inhibition)
μ“¡ ¡°“√

% inhibition = [(Ac › As) / Ac] Ó 100
Ac = §à“°“√¥Ÿ¥°≈◊π· ß¢Õß™ÿ¥§«∫§ÿ¡ (DMSO) ·≈– As = §à“°“√¥Ÿ¥°≈◊π· ß¢Õß “√

 °—¥ ÷́Ëß§à“√âÕ¬≈–°“√¬—∫¬—Èß¢Õß “√ °—¥∑’Ë√–¥—∫°“√‡®◊Õ®“ßμà“ßÊ π”¡“ √â“ß°√“ø§«“¡ —¡æ—π∏å°—∫§«“¡
‡¢â¡¢âπ¢Õß “√ °—¥ ‡æ◊ËÕ§”π«≥À“§à“ IC50 §◊Õ§«“¡‡¢â¡¢âπ¢Õß “√ °—¥∑’Ë “¡“√∂¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å
alpha-glucosidase ‰¥â 50% ‚¥¬ “√¡“μ√∞“π∑’Ë„™â‡∑’¬∫‡§’¬ß§◊Õ¬“√—°…“‚√§‡∫“À«“π acarbose (Sigma)

- °“√¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å alpha-amylase
π” “√ °—¥¡“ª√—∫„Àâ¡’§«“¡‡¢â¡¢âπμà“ßÊ (0.5, 1, 1.5, 2 ·≈– 2.5 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√)

„π “√≈–≈“¬ DMSO ª√‘¡“μ√ 100 ‰¡‚§√≈‘μ√ ·≈â«‡μ‘¡‡Õπ‰´¡å alpha-amylase (Sigma) ‡¢â¡¢âπ 2
¬Ÿπ‘μμàÕ¡‘≈≈‘≈‘μ√ „π “√≈–≈“¬ phosphate buffer (pH 6.8) ª√‘¡“μ√ 100 ‰¡‚§√≈‘μ√ ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37
Õß»“‡´≈‡´’¬  π“π 10 π“∑’ ®“°π—Èπ‡μ‘¡ “√≈–≈“¬ soluble starch ‡¢â¡¢âπ 1% ª√‘¡“μ√ 100 ‰¡‚§√≈‘μ√
∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬  π“π 10 π“∑’ ·≈â«‡μ‘¡ “√≈–≈“¬ 3,5-dinitrosalicylic acid (DNS)
ª√‘¡“μ√ 200 ‰¡‚§√≈‘μ√ ∫à¡∑’Ë 100 Õß»“‡´≈‡´’¬  π“π 10 π“∑’ ®“°π—Èπ«—¥ª√‘¡“≥ reducing sugar ‚¥¬
«—¥§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë§«“¡¬“«§≈◊Ëπ 520 nm ‚¥¬„™â positive control ‡ªìπ acarbose §à“∑’Ë‰¥â√“¬ß“π‡ªìπ
IC50 ‡™àπ‡¥’¬«°—∫°“√«—¥‡Õπ‰´¡å alpha-glucosidase [18]



SWU Sci. J. Vol. 34 No. 2 (2018)182

8. °“√«‘‡§√“–Àåº≈∑“ß ∂‘μ‘
∑”°“√«‘‡§√“–Àåº≈∑“ß ∂‘μ‘ one way ANOVA ‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬¥â«¬«‘∏’ Turkeyûs HSD

∑’Ë√–¥—∫π—¬ ”§—≠ (p < 0.05) ‚¥¬„™â‚ª√·°√¡ IBM SPSS statistics 20

º≈°“√∑¥≈Õß
1. °“√√«∫√«¡·≈–°“√ °—¥ “√®“°¥Õ°‡ÀÁ¥ Ramaria spp.

μ—«Õ¬à“ß‡ÀÁ¥ Ramaria ®”π«π 10 μ—«Õ¬à“ß ∑’Ë√«∫√«¡‰¥â®“°®—ßÀ«—¥™—¬¿Ÿ¡‘ ¡’≈—°…≥–∑“ß
 —≥∞“π«‘∑¬“· ¥ß„πμ“√“ß∑’Ë 1 ·≈–√Ÿª∑’Ë 1 æ∫«à“¡’ 3 μ—«Õ¬à“ß ∑’Ë¡’≈—°…≥–∑“ß —≥∞“π«‘∑¬“§≈â“¬§≈÷ß°—∫
 ªï™’ å∑’Ë‡§¬¡’√“¬ß“π¡“°àÕπ ·μà¡’≈—°…≥–∫“ßª√–°“√∑’Ë·μ°μà“ß°—π‡æ’¬ß‡≈Á°πâÕ¬ ‡™àπ ¢π“¥¢Õß‡∫ ‘¥‘‚Õ ªÕ√å
·≈– ’¢Õß¥Õ°‡ÀÁ¥ ́ ÷ËßÕ“®‡π◊ËÕß¡“®“° ¿“æ¿Ÿ¡‘»“ μ√å ·À≈àß∑’Ëæ∫ ·≈–√–¬–°“√‡®√‘≠¢Õß¥Õ°‡ÀÁ¥∑’Ëμà“ß°—π
®÷ß„™âÕ—°…√ çaff.é (= affinis) „π°“√√–∫ÿ ªï™’ å ‰¥â·°à R. aff. flava var. aurea (PKWS15-173) ·≈–
Ramaria aff. vinosimaculans (PKWS15-74 ·≈– PKWS15-109)  à«πÕ’° 7 μ—«Õ¬à“ß æ∫«à“¬—ß‰¡à
 “¡“√∂√–∫ÿ ªï™’ å‰¥â‡π◊ËÕß®“°≈—°…≥–∑“ß —≥∞“π«‘∑¬“¢Õß‡ÀÁ¥μ—«Õ¬à“ß·μ°μà“ß®“°™π‘¥∑’Ë‡§¬¡’√“¬ß“π„π
ª√–‡∑»‰∑¬¡“°àÕπ [10-13] ®÷ßμâÕßæ‘ Ÿ®πå‡Õ°≈—°…≥åÕ¬à“ß≈–‡Õ’¬¥‚¥¬°“√»÷°…“≈”¥—∫π‘«§≈’‚Õ‰∑¥å·≈–
‡∑’¬∫‡§’¬ß°—∫∞“π¢âÕ¡Ÿ≈¢Õß‡ÀÁ¥ Ramaria „πÀÕæ√√≥‰¡â (Herbarium) π“π“™“μ‘μàÕ‰ª ‡¡◊ËÕπ”¥Õ°‡ÀÁ¥
·Àâß‰ª∫¥·≈– °—¥¥â«¬ “√≈–≈“¬‡Õ∑“πÕ≈‡¢â¡¢âπ 95% ·≈â«∑”„Àâ‡¢â¡¢âπ¥â«¬‡§√◊ËÕß°≈—Ëπ√–‡À¬ “√·∫∫
 ÿ≠≠“°“» ‰¥â “√ °—¥∑’Ë¡’πÈ”Àπ—°Õ¬Ÿà„π™à«ß 0.103›0.501 °√—¡μàÕ°√—¡‡ÀÁ¥μ—«Õ¬à“ß·Àâß  “√∑’Ë‰¥â¡’ ’
‡À≈◊Õß∂÷ß ’πÈ”μ“≈ ®“°π—Èππ” “√ °—¥‰ª∑¥ Õ∫§ÿ≥ ¡∫—μ‘∑“ß™’«¿“æμàÕ‰ª

√Ÿª∑’Ë 1 μ—«Õ¬à“ß¥Õ°‡ÀÁ¥ Ramaria ∑’Ë„™â„π°“√»÷°…“§√—Èßπ’È a) Ramaria aff. vinosimaculans PKWS15-
109, b) Ramaria sp.2 PKWS15-95, c) Ramaria sp.3 PKWS15-164, d) Ramaria sp.1
PKWS15-92, e) R. aff. vinosimaculans PKWS15-74, f) Ramaria sp.6 PKWS15-221,
g) R. aff. flava var. aurea PKWS15-173, h) Ramaria sp.5 PKWS15-194, i) Ramaria
sp.7 PKWS14-02 ·≈– j) Ramaria sp.4 PKWS15-181
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2. °“√«—¥ª√‘¡“≥ “√μâ“πÕπÿ¡Ÿ≈Õ‘ √–  “√ø≈“‚«πÕ¬¥å ·≈– “√ª√–°Õ∫øïπÕ≈∑—ÈßÀ¡¥
 “√ °—¥®“°‡ÀÁ¥ª–°“√—ß Ramaria ∑—Èß 10 μ—«Õ¬à“ß π”¡“»÷°…“§ÿ≥ ¡∫—μ‘„π°“√μâ“πÕπÿ¡Ÿ≈

Õ‘ √–¥â«¬«‘∏’°“√∑”≈“¬Õπÿ¡Ÿ≈Õ‘ √– DPPH ·≈– ABTS º≈· ¥ß‡ªìπ§à“ IC50 (mg/mL) „πμ“√“ß∑’Ë 2 æ∫
«à“ “√ °—¥®“°‡ÀÁ¥ Ramaria ∑—Èß 10 μ—«Õ¬à“ß ¡’§ÿ≥ ¡∫—μ‘„π°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–∑’Ë¥’ ·≈–º≈°“√«‘‡§√“–Àå
 Õ¥§≈âÕß°—π∑—Èß Õß«‘∏’∑¥ Õ∫ ‚¥¬¡’§à“ IC50 Õ¬Ÿà„π™à«ß 0.009 ± 0.001 ∂÷ß 1.043 ± 0.005 mg/mL ‡¡◊ËÕ
∑¥ Õ∫¥â«¬«‘∏’ DPPH  à«π°“√∑¥ Õ∫¥â«¬«‘∏’ ABTS ¡’§à“ IC50 Õ¬Ÿà„π™à«ß 0.069 ± 0.003 ∂÷ß 6.001 ±

0.060 mg/mL ´÷Ëß™π‘¥∑’Ë¡’ª√– ‘∑∏‘¿“æ¥’∑’Ë ÿ¥ “¡Õ—π¥—∫·√° ‰¥â·°à PKWS15-164, PKWS15-194 ·≈–
PKWS14-02 ´÷Ëß¡’§à“„°≈â‡§’¬ß°—∫ positive control ¢Õß BHT ·≈– Trolox  à«πª√‘¡“≥¢Õß “√ø≈“‚«
πÕ¬¥åÀ“‰¥â®“°°“√‡∑’¬∫‡§’¬ß°—∫°√“ø¡“μ√∞“π¢Õß “√ Quercetin æ∫«à“ “√ °—¥‡ÀÁ¥ Ramaria ∑ÿ°™π‘¥
¡’ “√ø≈“‚«πÕ¬¥å„πª√‘¡“≥∑’Ë ŸßÕ¬Ÿà„π™à«ß 53.049 ± 1.694 ∂÷ß 3,909.517 ± 58.556 g QE/g extract „π
¢≥–∑’Ë “√ª√–°Õ∫øïπÕ≈∑—ÈßÀ¡¥À“‰¥â®“°°“√‡∑’¬∫‡§’¬ß°—∫°√“ø¡“μ√∞“π¢Õß “√ Gallic acid æ∫«à“¡’
§à“Õ¬Ÿà„π™à«ß 5.756 ± 0.247 ∂÷ß 461.955 ± 8.783 g GAE/g extract ∑—Èßπ’È “√ø≈“‚«πÕ¬¥å·≈–
 “√ª√–°Õ∫øïπÕ≈æ∫¡“°„π “√ °—¥‡ÀÁ¥ PKWS15-164 ·≈– PKWS15-194 (μ“√“ß∑’Ë 2) ´÷Ëß
 Õ¥§≈âÕß°—∫ª√– ‘∑∏‘¿“æ„π°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √– ‡π◊ËÕß®“°¡’√“¬ß“π«à“ “√ø≈“‚«πÕ¬¥å¡’§ÿ≥ ¡∫—μ‘„π°“√
μâ“πÕπÿ¡Ÿ≈Õ‘ √–∑’Ë¥’ [1, 14]

μ“√“ß∑’Ë 2 ª√‘¡“≥ “√μâ“πÕπÿ¡Ÿ≈Õ‘ √–  “√ø≈“‚«πÕ¬¥å ·≈– “√ª√–°Õ∫øïπÕ≈¢Õß “√ °—¥®“°‡ÀÁ¥
Ramaria

™π‘¥¢Õß‡ÀÁ¥ °“√μâ“πÕπÿ¡Ÿ≈Õ‘ √– (IC50) mg/mL  “√ø≈“‚«πÕ¬¥å  “√ª√–°Õ∫øïπÕ≈

DPPH    ABTS (g QE/g extract) ∑—ÈßÀ¡¥

(g GAE/g extract)

Ramaria aff. flava var. aurea 0.500 ± 0.009a 1.426 ± 0.055a 75.031 ± 0.887a 9.873 ± 0.272ab

(PKWS15-173)

R. aff. vinosimaculans 0.285 ± 0.007b 2.444 ± 0.135b 94.030 ± 1.033ab 14.733 ± 0.388b

(PKWS15-74)

R. aff. vinosimaculans 0.501 ± 0.013a 2.029 ± 0.010c 60.809 ± 1.880a 5.756 ± 0.247a

(PKWS15-109)

Ramaria sp. 1 (PKWS15-92) 0.564 ± 0.013d 1.892 ± 0.013c 5.862 ± 0.560bc 53.049 ± 1.694a

Ramaria sp. 2 (PKWS15-95) 1.043 ± 0.005e 6.001 ± 0.060e 58.503 ± 0.654a 12.355 ± 1.378ab

Ramaria sp. 3 (PKWS15-164) 0.009 ± 0.001i 0.069 ± 0.003i 3909.517 ± 58.556d 461.955 ± 8.783e

Ramaria sp. 4 (PKWS15-181) 0.209 ± 0.004c 0.984 ± 0.075d 74.185 ± 0.980a 39.687 ± 0.919c

Ramaria sp. 5 (PKWS15-194) 0.032 ± 0.001gh 0.800 ± 0.049h 3,765.877 ± 33.753c 148.471 ± 1.445d

Ramaria sp. 6 (PKWS15-221) 0.106 ± 0.004f 2.883 ± 0.060f 56.785 ± 0.534a 15.352 ± 1.417b

Ramaria sp. 7 (PKWS14-02) 0.046 ± 0.001g 1.649 ± 0.032g 138.784 ± 2.531b 41.304 ± 0.702c

BHT 0.015 ± 0.001hi - - -

Trolox - 0.002 ± 0.010i - -

À¡“¬‡Àμÿ: μ—«Õ—°…√¿“…“Õ—ß°ƒ… a-i „πμ“√“ß· ¥ß„Àâ‡ÀÁπ§«“¡·μ°μà“ß¢Õß§à“‡©≈’Ë¬„π·μà≈–°“√∑¥≈Õßμ“¡§Õ≈—¡πå∑’Ë p < 0.05
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3. °“√»÷°…“§ÿ≥ ¡∫—μ‘„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß®ÿ≈‘π∑√’¬å
‡¡◊ËÕπ” “√ °—¥®“°‡ÀÁ¥ Ramaria ∑—Èß 10 μ—«Õ¬à“ß ¡“∑¥ Õ∫§ÿ≥ ¡∫—μ‘„π°“√¬—∫¬—Èß°“√‡®√‘≠

¢Õß®ÿ≈‘π∑√’¬å 4  “¬æ—π∏ÿå ‰¥â·°à S. aureus ATCC25926, B. subtilis ATCC6633, E. coli ATCC25922
·≈– P. aeruginosa ATCC27813 ¥â«¬«‘∏’ agar well diffusion ·≈–§”π«≥À“§à“ MIC ·≈– MBC
¥â«¬«‘∏’ MTT assay æ∫«à“ “√ °—¥ à«π„À≠à “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬ S. aureus ‰¥â¡“°∑’Ë ÿ¥
(9 μ—«Õ¬à“ß) √Õß≈ß¡“§◊Õ E. coli (6 μ—«Õ¬à“ß), B. subtilis (4 μ—«Õ¬à“ß) ·≈– P. aeruginosa (4 μ—«Õ¬à“ß)
(μ“√“ß∑’Ë 3) ∑—Èßπ’È¡’ “√ °—¥¢Õß‡ÀÁ¥ 4 ™π‘¥ ∑’Ë “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß®ÿ≈‘π∑√’¬å‰¥â∑—Èß 4  “¬æ—π∏ÿå ‰¥â·°à
PKWS15-109, PKWS15-164, PKWS15-221 ·≈– PKWS15-181 ´÷Ëß “√ °—¥®“°‡ÀÁ¥∑’Ë “¡“√∂¶à“
‡™◊ÈÕ S. aureus ·≈– E. coli ‰¥â¥’∑’Ë ÿ¥§◊Õ PKWS15-181 (MBC = 15 mg/mL)  à«π “√ °—¥®“°‡ÀÁ¥
∑’Ë “¡“√∂¶à“‡™◊ÈÕ B. subtilis ·≈– P. aeruginosa ‰¥â¥’∑’Ë ÿ¥§◊Õ PKWS15-109 (MBC = 37.2 mg/mL)
·≈– PKWS15-164 (MBC = 33.6 mg/mL) μ“¡≈”¥—∫ ®“°º≈°“√∑¥ Õ∫· ¥ß„Àâ‡ÀÁπ«à“ “√ °—¥®“°
‡ÀÁ¥ Ramaria  à«π„À≠à¡’ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß®ÿ≈‘π∑√’¬å‰¥âÕ¬à“ßπâÕ¬ 1  “¬æ—π∏ÿå ¬°‡«âπ
 “√ °—¥®“° PKWS15-173 ∑’Ë‰¡à‡°‘¥«ß„ „π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬μ—Èß·μà°“√∑¥ Õ∫¥â«¬«‘∏’ agar
well diffusion Õ“®‡π◊ËÕß®“° “√ °—¥∑’Ë‡μ√’¬¡‰¥â®“°°“√∑¥≈Õßπ’È¡’§«“¡‡¢â¡¢âπμË”∑’Ë ÿ¥®÷ß‰¡à‡æ’¬ßæÕ„π
°“√¬—∫¬—Èß·≈–¶à“‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑¥ Õ∫

4. °“√»÷°…“§ÿ≥ ¡∫—μ‘„π°“√¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å alpha-glucosidase ·≈– alpha-amylase
°“√∑¥ Õ∫§ÿ≥ ¡∫—μ‘¢Õß “√ °—¥‡ÀÁ¥ Ramaria „π°“√≈¥ª√‘¡“≥πÈ”μ“≈«—¥®“°ª√– ‘∑∏‘¿“æ

„π°“√¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å alpha-glucosidase ·≈– alpha-amylase ‚¥¬‡∑’¬∫°—∫¬“∑’Ë„™â„π°“√
√—°…“‚√§‡∫“À«“π acarbose æ∫«à“¡’ “√ °—¥®“°‡ÀÁ¥‡æ’¬ß 3 ™π‘¥ ∑’Ë “¡“√∂¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å
alpha-glucosidase ‰¥â ́ ÷Ëß™π‘¥∑’Ë¡’ª√– ‘∑∏‘¿“æ Ÿß∑’Ë ÿ¥ ‰¥â·°à PKWS15-181 (IC50 = 0.216 ± 0.026 mg/
mL) √Õß≈ß¡“§◊Õ PKWS15-194 (IC50 = 12.908 ± 0.011 mg/mL) ·≈– PKWS15-74 (IC50 = 48.231
± 1.115 mg/mL) ́ ÷Ëß¡’ª√– ‘∑∏‘¿“æ‰¡àμà“ß®“°¬“ acarbose ́ ÷Ëß¡’§à“ IC50 = 33.782 ± 0.523 mg/mL Õ¬à“ß
¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ∑—Èßπ’È‰¡à¡’ “√ °—¥®“°‡ÀÁ¥™π‘¥„¥∑’Ë “¡“√∂¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å alpha-amylase
‰¥â „π¢≥–∑’Ë¬“ acarbose  “¡“√∂¬—∫¬—Èß‰¥â¥’¡’§à“ IC50 = 3.514 ± 0.018 mg/mL (μ“√“ß∑’Ë 4)
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μ“√“ß∑’Ë 3 §ÿ≥ ¡∫—μ‘„π°“√¬—∫¬—Èß·≈–°“√∑”≈“¬·∫§∑’‡√’¬¢Õß “√ °—¥®“°‡ÀÁ¥ª–°“√—ß Ramaria

™π‘¥¢Õß‡ÀÁ¥ °“√¬—∫¬—Èß·≈–°“√∑”≈“¬®ÿ≈‘π∑√’¬å (mg/mL)
S. aureus B. subtilis E. coli P. aeruginosa

ATCC25926 ATCC6633 ATCC25922 ATCC27813
MIC MBC MIC MBC MIC MBC MIC MBC

Ramaria aff. flava var. - - - - - - - -
aurea (PKWS15-173)

R. aff. vinosimaculans 27.4 54.8 - - 27.4 54.8 - -
(PKWS15-74)

R. aff. vinosimaculans 9.3 37.2 18.6 37.2 9.3 37.2 9.3 37.2
(PKWS15-109)

Ramaria sp.1 14.2 > 14.2 - - 14.2 > 14.2 - -
(PKWS15-92)

Ramaria sp.2 16.35 32.7 - - - - - -
(PKWS15-95)

Ramaria sp.3 16.8 33.6 16.8 > 33.6 16.8 33.6 8.4 33.6
(PKWS15-164)

Ramaria sp.4 7.5 15.0 7.5 > 15.0 7.5 15.0 7.5 > 15.0
(PKWS15-181)

Ramaria sp.5 7.45 > 7.45 - - - - - -
(PKWS15-194)

Ramaria sp.6 17.8 17.8 17.8 > 35.6 17.8 35.6 17.8 35.6
(PKWS15-221)

Ramaria sp.7 8.25 16.6 - - - - - -
(PKWS14-02)
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μ“√“ß∑’Ë 4 ª√– ‘∑∏‘¿“æ¢Õß “√ °—¥®“°‡ÀÁ¥ª–°“√—ß Ramaria „π°“√¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å alpha-
glucosidase ·≈– alpha-amylase

™π‘¥¢Õß‡ÀÁ¥ °“√¬—∫¬—Èß°‘®°√√¡¢Õß‡Õπ‰´¡å (IC50 ) mg/mL
Alpha-glucosidase Alpha-amylase

Ramaria aff. flava var. aurea (PKWS15-173) - -

R. aff. vinosimaculans (PKWS15-74) 48.231 ± 1.115b -

R. aff. vinosimaculans (PKWS15-109) - -

Ramaria sp.1 (PKWS15-92) - -

Ramaria sp.2 (PKWS15-95) - -

Ramaria sp.3 (PKWS15-164) - -

Ramaria sp.4 (PKWS15-181) 0.216 ± 0.026a -

Ramaria sp.5 (PKWS15-194) 12.908 ± 0.011a -

Ramaria sp.6 (PKWS15-221) - -

Ramaria sp.7 (PKWS14-02) - -

Acarbose 33.782 ± 0.523ab 3.514 ± 0.018

À¡“¬‡Àμÿ: μ—«Õ—°…√¿“…“Õ—ß°ƒ…„πμ“√“ß· ¥ß„Àâ‡ÀÁπ§«“¡·μ°μà“ß¢Õß§à“‡©≈’Ë¬„π·μà≈–°“√∑¥≈Õßμ“¡
§Õ≈—¡πå∑’Ë p < 0.05

 √ÿª·≈–«‘®“√≥åº≈°“√∑¥≈Õß
‡ÀÁ¥ª–°“√—ß Ramaria ®”π«π 10 μ—«Õ¬à“ß  “¡“√∂®—¥®”·π°™π‘¥μ“¡≈—°…≥–∑“ß —≥∞“π«‘∑¬“‰¥â

9  ªï™’ å ·≈–æ∫«à“¡’ 3 μ—«Õ¬à“ß ∑’Ë¡’≈—°…≥–∑“ß —≥∞“π«‘∑¬“„°≈â‡§’¬ß°—∫ ªï™’ å∑’Ë¡’√“¬ß“π¡“°àÕπ ‰¥â·°à
R. aff. flava var. aurea (PKWS15-173) „°≈â‡§’¬ß°—∫ R. flava var. aurea (Coker) R.H. Petersen
·μàμà“ß°—π∑’Ë¢π“¥¢Õß ªÕ√å ´÷Ëß ªÕ√å¢Õß R. flava var. aurea ¡’¢π“¥‡≈Á°°«à“μ—«Õ¬à“ß∑’Ë»÷°…“‡≈Á°πâÕ¬
§◊Õ¡’¢π“¥ (°«â“ß Ó ¬“«) ‡∑à“°—∫ 3.3-4.1 Ó 8.3-11.5(-12.6) ‰¡‚§√‡¡μ√ [19] ∑—Èßπ’È„πª√–‡∑»‰∑¬¡’
√“¬ß“π™π‘¥∑’Ë„°≈â‡§’¬ß§◊Õ R. flava (Schaeff.) Quél. ‚¥¬ Chandrasrikul ·≈–§≥– (2011) [11]
 à«πÕ’° 2 μ—«Õ¬à“ß ‰¥â·°à R. aff. vinosimaculans (PKWS15-74 ·≈– PKWS15-109) ÷́Ëß¡’≈—°…≥–
„°≈â‡§’¬ß°—∫ R. rubribrunnescens Marr & D.E.Stuntz. [20] §◊Õ ’¢Õß¥Õ°‡ÀÁ¥∑’Ë¡’‚§π ’¢“«§√’¡·≈–
°‘Ëß¡’ ’‡À≈◊ÕÕ¡ â¡ °â“π¡’√Õ¬™È” ’‰«πå·¥ß  ªÕ√å¡’¢π“¥ (°«â“ß Ó ¬“«) ‡∑à“°—∫ 3.5-5 Ó 10-14 ‰¡‚§√‡¡μ√
º‘« ªÕ√å¡’≈«¥≈“¬¢√ÿ¢√–‡≈Á°πâÕ¬∂÷ß‡√’¬∫ „π¢≥–∑’Ëμ—«Õ¬à“ß PKWS15-74 ·≈– PKWS15-109 ¡’
≈—°…≥–∑’Ë·μ°μà“ß‡≈Á°πâÕ¬ ‡™àπ  ’¢Õß¥Õ°‡ÀÁ¥ ¢π“¥¢Õß ªÕ√å ·≈–≈«¥≈“¬∫πº‘« ªÕ√å (μ“√“ß∑’Ë 1) Õ¬à“ß‰√
°Áμ“¡ „πª√–‡∑»‰∑¬¬—ß‰¡à¡’√“¬ß“π°“√§âπæ∫ R. rubribrunnescens ¡“°àÕπ πÕ°®“°π’È¬—ßæ∫Õ’° 7 μ—«Õ¬à“ß
∑’Ë¬—ß‰¡à “¡“√∂√–∫ÿ ªï™’ å‰¥âÕ¬à“ß∂Ÿ°μâÕß‡¡◊ËÕ‡∑’¬∫‡§’¬ß¢âÕ¡Ÿ≈∑“ß —≥∞“π«‘∑¬“°—∫μ—«Õ¬à“ß∑’Ë‡§¬¡’√“¬ß“π
„πª√–‡∑»‰∑¬ ®÷ßμâÕßæ‘ Ÿ®πå‡Õ°≈—°…≥åÕ¬à“ß≈–‡Õ’¬¥‚¥¬°“√»÷°…“≈”¥—∫π‘«§≈’‚Õ‰∑¥å·≈–‡∑’¬∫‡§’¬ß°—∫
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∞“π¢âÕ¡Ÿ≈„πÀÕæ√√≥‰¡âπ“π“™“μ‘μàÕ‰ª Õ¬à“ß‰√°Áμ“¡ ¢âÕ¡Ÿ≈¢Õß‡ÀÁ¥ª–°“√—ß Ramaria ∑’Ë‰¥â®“°ß“π«‘®—¬π’È
∂◊Õ‡ªìπ°“√‡æ‘Ë¡¢âÕ¡Ÿ≈∑“ß«‘™“°“√¢ÕßÕπÿ°√¡«‘∏“π‡ÀÁ¥√“∑’Ëæ∫„πª√–‡∑»‰∑¬„Àâ¡“°¢÷Èπ ´÷Ëß‡ªìπ∑√—æ¬å ‘π∑“ß
™’«¿“æ∑’Ë ”§—≠¢Õßª√–‡∑»

 à«πº≈°“√∑¥ Õ∫§ÿ≥ ¡∫—μ‘∑“ß™’«¿“æ¢Õß “√ °—¥æ∫«à“ Ramaria ∑ÿ°™π‘¥ ¡’ª√– ‘∑∏‘¿“æ
„π°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–∑’Ë¥’ ®“°°“√«‘‡§√“–Àå¥â«¬«‘∏’°“√∑”≈“¬Õπÿ¡Ÿ≈Õ‘ √– DPPH ·≈– ABTS ´÷Ëß„Àâº≈‰ª
„π∑“ß‡¥’¬«°—π§◊Õ™π‘¥∑’Ë¡’ª√– ‘∑∏‘¿“æ¥’∑’Ë ÿ¥‰¥â·°à PKWS15-164, PKWS15-194 ·≈– PKWS14-02
´÷Ëß¡’§à“„°≈â‡§’¬ß°—∫ positive control ¢Õß BHT ·≈– Trolox  Õ¥§≈âÕß°—∫À≈“¬ß“π«‘®—¬∑’Ë√–∫ÿ«à“‡ÀÁ¥°‘π
‰¥âÀ≈“¬™π‘¥ “¡“√∂ÕÕ°ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–·≈–ªÑÕß°—π°“√‡°‘¥ªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—Ëπ∑’ËμàÕ‡π◊ËÕß‰¥â ‚¥¬ “√
∑’Ëæ∫ à«π„À≠à‡ªìπ “√‚æ≈’·´§§“‰√¥å ‚æ≈’øïπÕ≈ «‘μ“¡‘π ·≈–·§‚√∑’πÕ¬¥å ‡ªìπμâπ [1, 4, 19] ∑’Ëπà“ π„®
§◊Õ “√ °—¥‡ÀÁ¥∑ÿ°μ—«Õ¬à“ß¡’ ø≈“‚«πÕ¬¥å„πª√‘¡“≥∑’Ë Ÿß‚¥¬‡©æ“– PKWS15-164 (3,909.517 ± 58.556
g QE/g extract) √Õß≈ß¡“§◊Õ PKWS15-194 (3,765.877 ± 33.753 g QE/g extract) ÷́Ëß Õ¥§≈âÕß
°—∫ª√– ‘∑∏‘¿“æ„π°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √– ‡π◊ËÕß®“°¡’√“¬ß“π«à“ “√ø≈“‚«πÕ¬¥å´÷Ëß‡ªìπ “√ª√–°Õ∫øïπÕ≈
™π‘¥Àπ÷Ëß¡’§ÿ≥ ¡∫—μ‘„π°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–∑’Ë¥’ [1] πÕ°®“°π’È “√ø≈“‚«πÕ¬¥å∫“ß™π‘¥¬—ß¡’ƒ∑∏‘Ï„π°“√
¬—∫¬—Èß°“√‡®√‘≠¢Õß‡´≈≈å¡–‡√Áß‰¥âÕ’°¥â«¬ „πß“π«‘®—¬¢Õß Gursoy ·≈–§≥– [21] »÷°…“ª√‘¡“≥ø≈“‚«πÕ¬¥å
∑—ÈßÀ¡¥¢Õß R. flava æ∫«à“¡’§à“ Ÿß∂÷ß 500 ± 0.01 mg QE/mg extract ´÷Ëß Ÿß°«à“∑’Ë«—¥‰¥â®“°ß“π«‘®—¬π’È
„π¢≥–∑’Ë R. aurea æ∫ “√ø≈“‚«πÕ¬¥å‡æ’¬ß‡≈Á°πâÕ¬‡∑à“π—Èπ [22]

 à«πª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬π—Èπæ∫«à“ “√ °—¥ à«π„À≠à “¡“√∂¬—∫¬—Èß
°“√‡®√‘≠¢Õß·∫§∑’‡√’¬‰¥â ‚¥¬¡’ “√ °—¥¢Õß‡ÀÁ¥ 4 ™π‘¥ ∑’Ë “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬‰¥â∑—Èß 4
 “¬æ—π∏ÿå ·∫§∑’‡√’¬∑’Ë∂Ÿ°¬—∫¬—Èß‰¥â¡“°∑’Ë ÿ¥§◊Õ S. aureus ´÷Ëß‡ªìπ·∫§∑’‡√’¬·°√¡∫«°  Õ¥§≈âÕß°—∫À≈“¬
ß“π«‘®—¬∑’Ë°≈à“««à“·∫§∑’‡√’¬·°√¡∫«°¡’‚Õ°“ ∂Ÿ°¬—∫¬—Èß‰¥â¡“°°«à“·∫§∑’‡√’¬·°√¡≈∫‡π◊ËÕß®“°Õß§åª√–°Õ∫
¢Õßºπ—ß‡´≈≈å·∫§∑’‡√’¬·°√¡≈∫¡’™—Èπ¢Õß≈‘‚ª‚æ≈’·´§§“‰√¥å (lipopolysaccharide, LPS) πÕ°®“°π’È
·∫§∑’‡√’¬∫“ß™π‘¥ ‡™àπ P. aeruginosa ¬—ßæ∫‡ÕÁ°‚´‚æ≈’·´§§“‰√¥å (exopolysaccharide, EPS) Õ’°¥â«¬
´÷ËßÕ“®‡ªìπ “‡ÀμÿÀπ÷Ëß∑’Ë∑”„Àâ “√ °—¥‡¢â“∂÷ß‡´≈≈å·∫§∑’‡√’¬‰¥â¬“° [23] μ—«Õ¬à“ß¢Õß “√ °—¥®“°‡ÀÁ¥ Ramaria
∑’Ë “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬°àÕ‚√§‰¥â ‡™àπ R. aurea, R. botrytis, R. flava, R. flavescens, R.
formosa R. largentii, R. rubripermanens ·≈– R. stricta [19, 24-25] „πß“π«‘®—¬π’Èæ∫ “√ °—¥ 1
™π‘¥ ¢Õß R. flava var. aurea (PKWS15-173) ∑’Ë‰¡à “¡“√∂¬—∫¬—Èß°“√‡®√‘≠·∫§∑’‡√’¬™π‘¥„¥‰¥â‡≈¬ Õ“®
‡π◊ËÕß¡“®“°ª√‘¡“≥ “√ °—¥∑’Ë‰¥â¡’ª√‘¡“≥πâÕ¬‡°‘π‰ªÀ√◊Õ “√ °—¥∑’Ë‰¥â‰¡à¡’ƒ∑∏‘Ï„π°“√μâ“π°“√‡®√‘≠¢Õß
·∫§∑’‡√’¬∑¥ Õ∫ ·¡â«à“®–¡’ß“π«‘®—¬°àÕπÀπâ“π’È√“¬ß“π«à“ “√ °—¥®“° R. flava ¡’ª√– ‘∑∏‘¿“æ„π°“√μâ“π
°“√‡®√‘≠¢Õß·∫§∑’‡√’¬‰¥â [16] ∑—Èßπ’È Õ“®‡π◊ËÕß®“°™π‘¥¢Õßμ—«∑”≈–≈“¬ ·≈–≈—°…≥–∑“ß¿Ÿ¡‘»“ μ√å∑’Ëæ∫
°“√‡®√‘≠¢Õßμ—«Õ¬à“ß¡’º≈„π°“√º≈‘μ “√‡¡·∑∫Õ‰≈∑å¢Õß‡ÀÁ¥„πª√‘¡“≥∑’Ë·μ°μà“ß°—π°Á‡ªìπ‰¥â

πÕ°®“°π’È ¬—ßæ∫«à“ “√ °—¥®“°‡ÀÁ¥ PKWS15-181, PKWS15-194 ·≈– PKWS15-74 „π
ß“π«‘®—¬π’È¡’ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å alpha-glucosidase ‰¥â¥’‰¡àμà“ß®“°¬“ acarbose
∑’Ë „™â√—°…“‚√§‡∫“À«“πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ®÷ß¡’§«“¡‡ªìπ‰ª‰¥â∑’Ë®–π” “√ °—¥®“°‡ÀÁ¥¥—ß°≈à“«‰ª
æ—≤π“μàÕ¬Õ¥‚¥¬°“√·¬° “√∫√‘ ÿ∑∏‘Ï‡æ◊ËÕ»÷°…“‚§√ß √â“ß∑“ß‡§¡’„π‡™‘ß≈÷°μàÕ‰ª ´÷Ëß‡ªìπ°“√‡æ‘Ë¡∑“ß‡≈◊Õ°
„Àâ°—∫ºŸâªÉ«¬·≈–ºŸâ√—° ÿ¢¿“æ∑’ËμâÕß°“√§«∫§ÿ¡√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥ ·¡â«à“ß“π«‘®—¬π’È‰¡àæ∫«à“¡’ “√ °—¥™π‘¥
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„¥∑’Ë “¡“√∂¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å alpha-amylase ‰¥â°Áμ“¡ ‡™àπ‡¥’¬«°—∫ “√ °—¥®“° R. largentii
¥â«¬μ—«∑”≈–≈“¬‡Õ∑“πÕ≈ “¡“√∂¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å alpha-glucosidase ‰¥â¥’°«à“¬“ acarbose
‚¥¬¡’§à“ IC50 ‡∑à“°—∫ 0.810 mg/mL μàÕ¡“¡’√“¬ß“π«à“ “√ °—¥®“°‡ÀÁ¥ R. aurea ¥â«¬μ—«∑”≈–≈“¬
‡¡∑“πÕ≈·≈–πÈ” ¡’ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å‰¥â∑—Èß alpha-glucosidase ·≈– alpha-
amylase √«¡∑—Èß¡’ƒ∑∏‘Ï„π°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–∑’Ë¥’ [25] Õ¬à“ß‰√°Áμ“¡ ¢âÕ¡Ÿ≈≈—°…≥–∑“ß —≥∞“π«‘∑¬“·≈–
 “√ÕÕ°ƒ∑∏‘Ï∑“ß™’«¿“æ¢Õß “√ °—¥®“°‡ÀÁ¥ Ramaria π’È¬—ß‡ªìπ¢âÕ¡Ÿ≈„À¡à ·≈–¡’°“√»÷°…“‰¡à¡“°π—°‚¥¬
‡©æ“–„πª√–‡∑»‰∑¬ ´÷Ëßæ∫«à“¡’ƒ∑∏‘Ï∑’Ë¥’∑“ß™’«¿“æ ®÷ßπà“ π„®∑’Ë®–„™â‡ªìπ·À≈àßº≈‘μ “√ÕÕ°ƒ∑∏‘Ï∑“ß
™’«¿“æ·À≈àß„À¡à∑’Ë¡’ª√– ‘∑∏‘¿“æ‰¥â„πÕπ“§μ

°‘μμ‘°√√¡ª√–°“»
ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥∑ÿπÕÿ¥Àπÿπ°“√∑”«‘®—¬∫“ß à«π®“°¡Ÿ≈π‘∏‘‚∑‡√ ‡æ◊ËÕ°“√ àß‡ √‘¡«‘∑¬“»“ μ√å
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