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∫∑§—¥¬àÕ
°“√«‘®—¬π’È‡ªìπ°“√»÷°…“ƒ∑∏‘Ïª√—∫¿Ÿ¡‘§ÿâ¡°—π, ƒ∑∏‘Ïµâ“πÕÕ° ‘́‡¥™—π ·≈–ƒ∑∏‘Ïµâ“π®ÿ≈™’æ¢Õß “√ °—¥¥â«¬‡Õ∏“πÕ≈

¢Õßº—°æ◊Èπ∫â“π®”π«π 4 ™π‘¥ §◊Õ ¬à“π“ß (Tiliacora triandra) µ‘È« (Cratoxylum formosum) ‡¡Á° (Kanchanaburi

gratum) ·æ« (Polygonum odoratum) ·≈– ¡ÿπ‰æ√Õ’ “π ®”π«π 1 ™π‘¥ §◊Õ  “∫‡ ◊Õ (Eupatorium odoratum)

°“√∑¥ Õ∫ƒ∑∏‘Ïª√—∫¿Ÿ¡‘§ÿâ¡°—π∑”‚¥¬«—¥°“√‡æ‘Ë¡®”π«π¢Õß‡´≈≈å≈‘¡‚ø´—¬∑å®“°¡â“¡ÀπŸ ∑—Èß„π ¿“«–∑’Ë¡’µ—«°√–µÿâπ

·≈–‰¡à¡’µ—«°√–µÿâπ ¥â«¬«‘∏’ MTT assay º≈°“√«‘®—¬æ∫«à“ ‡¡Á° µ‘È« ·æ« ·≈–¬à“π“ß ¡’ƒ∑∏‘Ï°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π ‚¥¬‡¡Á°

·≈–µ‘È«¡’ƒ∑∏‘Ï°√–µÿâπ°“√‡æ‘Ë¡®”π«π T- lymphocytes ·≈– B-lymphocytes ∑’Ë§«“¡‡¢â¡¢âπ 12.5 - 50 µg/mL

 à«π·æ«·≈–¬à“π“ß¡’ƒ∑∏‘Ï°√–µÿâπ°“√‡æ‘Ë¡®”π«π T-lymphocytes ∑’Ë§«“¡‡¢â¡¢âπ 12.5 - 100 µg/mL ·≈– 12.5 -

25 µg/mL µ“¡≈”¥—∫  ”À√—∫ “∫‡ ◊Õ¡’§«“¡‡ªìπæ‘…µàÕ‡´≈≈å ‡¡◊ËÕ∑¥ Õ∫ƒ∑∏‘Ïµâ“πÕÕ° ‘́‡¥™—π¢Õß “√ °—¥¥â«¬«‘∏’

DPPH æ∫«à“ ‡¡Á° µ‘È« ·≈–·æ« ¡’ƒ∑∏‘Ïµâ“πÕÕ°´‘‡¥™—π ‚¥¬¡’§à“§«“¡‡¢â¡¢âπ¢Õß “√∑’Ë “¡“√∂¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √–‰¥â√âÕ¬≈–

50 (EC
50

) ‡∑à“°—∫ 8.17+0.17, 9.9+0.14 ·≈– 58.03+1.02 µg/mL µ“¡≈”¥—∫ ·≈–°“√∑¥ Õ∫ƒ∑∏‘Ïµâ“π®ÿ≈™’æ

¢Õß “√µàÕ®ÿ≈™’æ∑¥ Õ∫ 8 ™π‘¥ §◊Õ Staphylococcus aureus, Bacillus subtilis, Propionibacterium acne, Pseudomonas

aeruginosa, Escherichia coli, Salmonella typhimurium, Candida albican ·≈– Aspergillus niger  ¥â«¬«‘∏’ agar disc

diffusion æ∫«à“ “√ °—¥∑ÿ°™π‘¥¡’ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ S. aureus   à«π µ‘È« ‡¡Á° ·æ« ·≈– “∫‡ ◊Õ ¡’ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ B. subtilis,

P. acne ·≈– P. aeruginosa ‚¥¬ “√ °—¥‡¡Á°∑’Ë¡’ƒ∑∏‘Ïµâ“π‡™◊ÈÕ®ÿ≈™’æ¥’∑’Ë ÿ¥ ¡’§à“ MIC µàÕ‡™◊ÈÕ S. aureus, B. subtilis,

P. acne ·≈– P. aeruginosa ‡∑à“°—∫ 1.56, 3.13, 1.56 ·≈– 3.13 mg/mL µ“¡≈”¥—∫

§” ”§—≠: º—°æ◊Èπ∫â“πÕ’ “π  ¡ÿπ‰æ√ ƒ∑∏‘Ïª√—∫¿Ÿ¡‘§ÿâ¡°—π ƒ∑∏‘Ïµâ“πÕÕ°´‘‡¥™—π ƒ∑∏‘Ïµâ“π®ÿ≈™’æ

«“√ “√‡¿ —™»“ µ√åÕ’ “π 2552; 5(2): 99-107
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∫∑π”
‚√§µ‘¥‡™◊ÈÕ·≈–‚√§∑“ß√–∫∫¿Ÿ¡‘§ÿâ¡°—π ¬—ß§ß‡ªìπ

ªí≠À“ ”§—≠∑“ß “∏“√≥ ÿ¢¢Õßª√–‡∑» ª°µ‘√à“ß°“¬

®–¡’√–∫∫¿Ÿ¡‘§ÿâ¡°—π (Immune System) ∑”Àπâ“∑’ËªÑÕß°—π

 ‘Ëß·ª≈°ª≈Õ¡·≈–‡™◊ÈÕ‚√§  À“°√–∫∫¿Ÿ¡‘§ÿâ¡°—π¢Õß

√à“ß°“¬∑”ß“πÕ¬à“ß ¡¥ÿ≈ ®– “¡“√∂∑”≈“¬‡™◊ÈÕ‚√§∑’Ë

∫ÿ°√ÿ°√à“ß°“¬„ÀâÀ¡¥‰ª ‚¥¬‰¡à°àÕ„Àâ‡°‘¥§«“¡‡ ’¬À“¬

À√◊Õ√∫°«π°“√∑”ß“π¢Õß√à“ß°“¬ À“°√–∫∫¿Ÿ¡‘§ÿâ¡°—π

∑”ß“π∫°æ√àÕß®–∑”„Àâ√à“ß°“¬ÕàÕπ·Õ·≈–µ‘¥‡™◊ÈÕ

‰¥âßà“¬ ·π«∑“ß„π°“√√—°…“„™âÀ≈—°°“√ª√—∫¿Ÿ¡‘§ÿâ¡°—π

(Immunomodulation) (Masihi, 2000)  ∑”‚¥¬„™â “√

ª√—∫¿Ÿ¡‘§ÿâ¡°—π (Immunomodulators) √—°…“‚√§∑’Ë‡°‘¥®“°

§«“¡º‘¥ª°µ‘∑“ß¿Ÿ¡‘§ÿâ¡°—π ‡™àπ ‚√§¿Ÿ¡‘§ÿâ¡°—π∫°æ√àÕß

‚√§µ‘¥‡™◊ÈÕ ¡–‡√Áß ‡ªìπµâπ (Patwardhan et al., 1990)

 “√ª√—∫¿Ÿ¡‘§ÿâ¡°—π∑’Ë„™â„πªí®®ÿ∫—π ‡ªìπ “√‡§¡’∑’Ë‰¥â®“°

°“√ —ß‡§√“–Àå À√◊Õ°÷Ëß —ß‡§√“–Àå ®÷ß¡’√“§“·æß ·≈–°àÕ„Àâ

‡°‘¥Õ“°“√Õ—π‰¡àæ÷ßª√– ß§å (Daisio and LoBuglio, 1996)

‡π◊ËÕß®“°√à“ß°“¬‰¥â√—∫Õπÿ¡Ÿ≈Õ‘ √–®“° ‘Ëß·«¥≈âÕ¡

‡™àπ √—ß ’ §«—π∫ÿÀ√’Ë  “√‡§¡’ ¡≈æ‘…„πÕ“°“» Õ“À“√

∑’Ë¡’°√¥‰¢¡—π‰¡àÕ‘Ë¡µ—« ¬“∫“ß™π‘¥ πÕ°®“π’È¬—ß‡°‘¥®“°

°√–∫«π°“√µà“ßÊ ¿“¬„π√à“ß°“¬‰¥â ‡™àπ °“√‡º“º≈“≠

Õ“À“√ ·≈–°“√À“¬„® ª°µ‘√à“ß°“¬¡’√–∫∫°”®—¥Õπÿ¡Ÿ≈

Õ‘ √–„π√Ÿª¢Õß‡Õπ‰´¡å ‡™àπ Catalase, Glutathione

peroxidase, Superoxide dismustase (Jacob et al.,

1999) ·µàÀ“°√à“ß°“¬‰¥â√—∫Õπÿ¡Ÿ≈Õ‘ √–ª√‘¡“≥¡“°

‡°‘π‰ª √à“ß°“¬®–‰¡à “¡“√∂°”®—¥Õπÿ¡Ÿ≈Õ‘ √–‰¥â  Õπÿ¡Ÿ≈

Õ‘ √–¡’§«“¡‰« Ÿß„π°“√‡¢â“∑”ªØ‘°‘√‘¬“°—∫ “√™’«‚¡‡≈°ÿ≈

®–∑”≈“¬ ¡¥ÿ≈µà“ßÊ „π√à“ß°“¬ ‚¥¬°“√∑”≈“¬

Õß§åª√–°Õ∫À≈—°¢Õß‡´≈≈å  ‡™àπ  ‡´≈≈å‡¡¡‡∫√π ¥’‡ÕÁπ‡Õ

·≈–‚ª√µ’π  ∑”„Àâ‡´≈≈åµ“¬ À√◊Õ‰¡à “¡“√∂∑”ß“π‰¥âµ“¡

ª°µ‘  ‡ªìπ “‡Àµÿ¢Õß°“√‡°‘¥°“√°≈“¬æ—π∏ÿå·≈–¡–‡√Áß ·≈–

°àÕ„Àâ‡°‘¥ ¿“«–∑“ßæ¬“∏‘ ¿“æ„π‚√§ ”§—≠∫“ß‚√§

‰¥â·°à ‚√§À—«„® ‰¢¡—πÕÿ¥µ—π„π‡ âπ‡≈◊Õ¥ ‰¢¢âÕÕ—°‡ ∫

µâÕ°√–®° ‡ªìπµâπ (David et al., 2000)

Abstract
The aim of this study was to investigate the immunological, antioxidant and antimicrobial activities of the

ethanolic extracts of four Northeastern Thai edible plants; Tiliacora triandra, Cratoxylum formosum, Kanchanaburi

gratum,  Polygonum odoratum and one medicinal plant; Eupatorium odoratum. The immunomodulating activity of

these extracts was evaluated using mouse splenocyte proliferation by the colorimetric MTT assay. The results

showed that C. formosum, K. gratum, P. odoratum and T. triandra extracts had immunostimulating activity.

K. gratum and C. formosum extracts could stimulate T- and B-lymphocytes at concentration of 12.5-50

µg/mL. P. odoratum and T. triandra extracts stimulated only T-lymphocytes at concentration of 12.5-100

µg/mL and 12.5-25 µg/mL, respectively, while E. odoratum extract displayed cytotoxic effect. These extracts

were also examined for antioxidant activity using the DPPH assay. The ethanolic extracts of K. gratum,

C. formosum and P. odoratum exhibited strong antioxidant activity with the EC
50

 values of 8.17+0.17, 9.9+0.14

and 58.03+1.02 µg/mL, respectively. The antimicrobial activity of these extracts was investigated against the

organisms Staphylococcus aureus, Bacillus subtilis, Escherichia coli, Salmonella typhimurium, Propionibacterium

acne, Pseudomonas aeruginosa, Candida albicans and Aspergillus niger by the disc diffusion method. Results

showed that all were active against S. aureus. Moreover, C. formosum, K. gratum, P. odoratum and E. odoratum

extracts had some activity against B. subtilis, P. acne and P. aeruginosa. K. gratum had the most potent

activity with MICs of 1.5625, 3.125, 1.5625 and 3.125 mg/mL against S. aureus, B. subtilis, P. acne and

P. aeruginosa, respectively.

Keywords: Northeastern Thai edible plants, medicinal plant, immunomodulating activity, antioxidant activity,

antimicrobial activity

IJPS 2009; 5(2): 99-107
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º—°æ◊Èπ∫â“π·≈– ¡ÿπ‰æ√®”π«π¡“°¡’ √√æ§ÿ≥

∑’Ë‡ªìπª√–‚¬™πå„π∑“ß‡¿ —™«‘∑¬“À≈“¬ª√–°“√ ‡™àπ

µâ“π°“√Õ—°‡ ∫  ¡“π·º≈ ¶à“‡™◊ÈÕ µâ“πÕÕ° ‘́‡¥™—π

µâ“π¡–‡√Áß µâ“π°“√°≈“¬æ—π∏ÿå ·≈–∫”√ÿß ÿ¢¿“æ (°—≠®π“,

2541) ™“«∫â“π„π¿“§Õ’ “ππ”º—°æ◊Èπ∫â“π¡“ª√–°Õ∫

Õ“À“√  ∂◊Õ‰¥â«à“ºà“π°“√∑¥ Õ∫„π¥â“π§«“¡ª≈Õ¥¿—¬·≈–

º≈¢â“ß‡§’¬ß√–¥—∫Àπ÷Ëß ¥—ßπ—Èπ°“√„™âº≈‘µ¿—≥±å∏√√¡™“µ‘

®÷ßπà“®–¡’§«“¡ª≈Õ¥¿—¬ Ÿß°«à“°“√„™â “√ —ß‡§√“–Àå∑“ß

‡§¡’ °“√»÷°…“«‘®—¬π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ§âπÀ“ “√∑’Ë¡’ƒ∑∏‘Ï

∑“ß™’«¿“æ®“°º≈‘µ¿—≥±å∏√√¡™“µ‘ ‡æ◊ËÕ„Àâ‰¥â¢âÕ¡Ÿ≈

æ◊Èπ∞“π∑“ß«‘∑¬“»“ µ√å ‡ªìπ·π«∑“ß„π°“√ àß‡ √‘¡„Àâ

ª√–™“™π∫√‘‚¿§º—°æ◊Èπ∫â“π‡æ◊ËÕ„Àâ¡’ ÿ¢¿“æ∑’Ë¥’Õ¬à“ß

ª≈Õ¥¿—¬ À√◊ÕÕ“®„™â‡ªìπº≈‘µ¿—≥±å‡ √‘¡Õ“À“√  πÕ°®“°

π’È¬—ß‡ªìπ·π«∑“ß„π°“√«‘®—¬‡™‘ß≈÷°‡æ◊ËÕæ—≤π“¬“„À¡à

‡ªìπª√–‚¬™πå∑—Èß„π«ß°“√·æ∑¬å·≈–«ß°“√Õÿµ “À°√√¡

¬“µàÕ‰ª °“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“ƒ∑∏‘Ïª√—∫

¿Ÿ¡‘§ÿâ¡°—π µâ“πÕÕ°´‘‡¥™—π ·≈–µâ“π‡™◊ÈÕ®ÿ≈™’æ¢Õßæ◊™º—°

æ◊Èπ∫â“π·≈– ¡ÿπ‰æ√Õ’ “π∫“ß™π‘¥

«‘∏’¥”‡π‘π°“√«‘®—¬
1. æ◊™º—°æ◊Èπ∫â“π·≈– ¡ÿπ‰æ√Õ’ “π ‰¥â·°à

¬à“π“ß (Tiliacora triandra (Colebr.) Diels.); «ß»å

Menispermaceae µ‘È« (Cratoxylum formosum (Jack)

Dyer); «ß»å Guttiferae ‡¡Á° (Kanchanaburi gratum

(Wight) S.W. Mitra); «ß»å Hypericaceae ·æ« (Polygonum

odoratum Louv.); «ß»å Polygonaceae ·≈– “∫‡ ◊Õ

(Eupatorium odoratum Linn.); «ß»å Asteraceae ´÷Ëß‰¥â

®“°µ≈“¥ ¥«“√‘π‡®√‘≠»√’ Õ”‡¿Õ«“√‘π™”√“∫ ®—ßÀ«—¥

Õÿ∫≈√“™∏“π’ ·≈– “∫‡ ◊Õ‡°Á∫®“°∫√‘‡«≥¡À“«‘∑¬“≈—¬

Õÿ∫≈√“™∏“π’ „π™à«ß‡¥◊Õπ¡‘∂ÿπ“¬π 2551 æ◊™∑—ÈßÀ¡¥

‰¥â®—¥∑”‡ªìπ herbarium ·≈–æ‘ Ÿ®πå‡Õ°≈—°…≥å¢Õßæ◊™‚¥¬

§≥“®“√¬å §≥–‡¿ —™»“ µ√å ¡À“«‘∑¬“≈—¬Õÿ∫≈√“™∏“π’

2. °“√‡µ√’¬¡ “√ °—¥æ◊™

™—Ëßæ◊™·Àâß∑’Ë∫¥≈–‡Õ’¬¥ 150 g À¡—°¥â«¬ 95%

‡Õ∏“πÕ≈ ª√‘¡“µ√ 200 mL „π¿“™π–∑÷∫· ß ‡¢¬à“‡ªìπ

§√—Èß§√“« ‡ªìπ‡«≈“ 24 hrs °√Õß¥â«¬ºâ“¢“«∫“ß ·≈–‡°Á∫

 “√≈–≈“¬„Àâæâπ· ß∑’ËÕÿ≥À¿Ÿ¡‘ 4oC À¡—°°“°∑’Ë‡À≈◊Õ

¥â«¬«‘∏’‡¥‘¡ π” “√ °—¥∑—Èß 2  à«π¡“√«¡°—π ·≈â«√–‡À¬

µ—«∑”≈–≈“¬¥â«¬‡§√◊ËÕß rotary evaporator ∑’ËÕÿ≥À¿Ÿ¡‘

‰¡à‡°‘π 40oC ‡°Á∫ “√ °—¥À¬“∫ (crude extract)

„Àâæâπ· ß∑’ËÕÿ≥À¿Ÿ¡‘ 4oC ‡æ◊ËÕπ”‰ª∑¥ Õ∫ƒ∑∏‘ÏµàÕ‰ª

3. °“√∑¥ Õ∫ƒ∑∏‘Ïª√—∫¿Ÿ¡‘§ÿâ¡°—π

3.1 °“√‡µ√’¬¡‡´≈≈å≈‘¡‚ø´—¬∑å®“°¡â“¡ÀπŸ

„™âÀπŸ‡æ»ºŸâæ—π∏ÿå BALB/c Õ“¬ÿ 6-8 Õ“∑‘µ¬å

πÈ”Àπ—°ª√–¡“≥ 20-25 g ®“° ”π—° —µ«å∑¥≈Õß

¡À“«‘∑¬“≈—¬¡À‘¥≈ ºà“µ—¥·¬°¡â“¡ÀπŸ ·≈â«‡µ√’¬¡„Àâ‡ªìπ

‡´≈≈å‡¥’Ë¬«„πÕ“À“√‡≈’È¬ß‡´≈≈å RPMI-1640 completed

medium ∑’Ë¡’ 10% heat-inactivated fetal bovine serum

(Gibco, USA) π”‰ªªíòπ∑’ËÕÿ≥À¿Ÿ¡‘ 4oC §«“¡‡√Á«√Õ∫

1,000 rpm 10 mins °”®—¥‡¡Á¥‡≈◊Õ¥·¥ß¥â«¬ ACK lysing

buffer ·≈â«≈â“ß‡´≈≈å≈‘¡‚ø´—¬∑å¥â«¬ completed medium

2 §√—Èß π—∫®”π«π‡´≈≈å·≈–ª√—∫„Àâ¡’ª√‘¡“≥ 4x106

cells/mL ·≈–µ√«® Õ∫§«“¡¡’™’«‘µ¢Õß‡´≈≈å≈‘¡‚ø´—¬∑å

¥â«¬‡∑§π‘§°“√¬âÕ¡¥â«¬ trypan blue (Brousseau et al.,

1998)

3.2 °“√‡µ√’¬¡ “√ °—¥

≈–≈“¬ “√ °—¥„π RPMI-1640 completed

medium °√Õßºà“π membrane filter ¢π“¥ 0.22 µm

‡®◊Õ®“ß·∫∫§√—Èß≈– 2 ‡∑à“„Àâ‰¥â§«“¡‡¢â¡¢âπµ—Èß·µà 800-

12.5 µg/mL

3.3 °“√‡µ√’¬¡ “√°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π

(mitogen)

≈–≈“¬ “√°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π 2 ™π‘¥ §◊Õ

Phytohemagglutinin (PHA) (Gibco, USA) ∑’Ë¡’§«“¡

®”‡æ“–„π°“√°√–µÿâπ‡´≈≈å≈‘¡‚ø´—¬∑å™π‘¥ T-lymphocytes

(Nakamura et al., 1986) ·≈– Pokeweed mitogen

(PWM) (Sigma, USA) ∑’Ë “¡“√∂°√–µÿâπ‡´≈≈å≈‘¡‚ø —́¬∑å

™π‘¥ B-lymphocytes (Schreck et al., 1982) „π RPMI-

1640 completed medium „Àâ‰¥â§«“¡‡¢â¡¢âπ¢Õß PHA

‡∑à“°—∫ 1:100 ·≈– PWM ‡∑à“°—∫ 1 µg/mL

3.4 °“√«—¥°“√‡æ‘Ë¡®”π«π¢Õß‡´≈≈å

≈‘¡‚ø´—¬∑å ¥â«¬«‘∏’ MTT assay (Mosmann, 1983)

‡µ‘¡ “√ °—¥ 50 µL  “√°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π

(PHA 1:100 or PWM 1 µg/mL) 50 µL ·≈–‡´≈≈å

≈‘¡‚ø´—¬∑å 100 µL ≈ß„π flat-bottom 96-well plate

(TPP, Switzerland) π”‡æ≈∑‰ª∫à¡„π 5%CO
2
 incubator

(Shel lab, 2323, USA) ∑’ËÕÿ≥À¿Ÿ¡‘ 37oC ‡ªìπ‡«≈“ 48

hrs ‡µ‘¡ “√≈–≈“¬ MTT (3-(4,5-Dimethylthiazole-

2-yl)-2,5-diphenyltetrazolium bromide) ∑’Ë¡’§«“¡

‡¢â¡¢âπ 1 mg/mL ª√‘¡“≥ 50 µL  π”‰ª∫à¡µàÕ‡ªìπ‡«≈“
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5. °“√∑¥ Õ∫ƒ∑∏‘Ïµâ“π®ÿ≈™’æ

5.1 ®ÿ≈™’æ∑¥ Õ∫

·∫§∑’‡√’¬·°√¡∫«° ‰¥â·°à Staphylococcus

aureus ATCC 25927, Bacillus subtilis DMST 6633

·∫§∑’‡√’¬·°√¡≈∫ ‰¥â·°à Escherichia coli

DMST 4741, Salmonella typhimurium DMST 0562,

Propionibacterium acne DMST 14916, Pseudomonas

aeruginosa DMST 27853

‡™◊ÈÕ√“ ‰¥â·°à Candida albican DMST 5851,

Aspergillus niger  DMST 21145

‡™◊ÈÕ®ÿ≈™’æ‰¥â®“°°√¡«‘∑¬“»“ µ√å °“√·æ∑¬å

°√–∑√«ß “∏“√≥ ÿ¢

5.2 °“√‡µ√’¬¡®ÿ≈‘π∑√’¬å∑¥ Õ∫

5.2.1 ‡™◊ÈÕ·∫§∑’‡√’¬

‡æ“–‡™◊ÈÕ·∫§∑’‡√’¬∫π Mueller Hinton

agar (MHA) (Difco, USA) ∑’ËÕÿ≥À¿Ÿ¡‘ 37oC 24 hrs

¬°‡«âπ P. acne ‡æ“–‡≈’È¬ß„π Thioglycollate agar (Difco,

USA)  ¿“«–ª√“»®“°ÕÕ°´‘‡®π‚¥¬„™â anaerobic jar

(Oxoid, UK) ®“°π—Èπ∂à“¬‡™◊ÈÕ≈ß∫π Tryptic Soy Broth

(TSB) (Merck, USA) ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37oC 24 hrs

ª√—∫‡™◊ÈÕ·∫§∑’‡√’¬„Àâ¡’§«“¡¢ÿàπ‡∑à“°—∫ “√≈–≈“¬¡“µ√∞“π

Mc Farland No.0.5 ∑’Ë§«“¡¬“«§≈◊Ëπ 625 nm

5.2.2 ‡™◊ÈÕ√“

‡æ“–‡™◊ÈÕ√“∫π Sabouraud dextrose agar

(SDA) (Difco, USA) ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß 5-10 «—π ®π∂÷ß

√–¬– ªÕ√å ‡µ‘¡ 0.9% sterile normal saline 5 mL

‡æ◊ËÕ≈â“ß‡™◊ÈÕ ·¬°‡Õ“‡ âπ„¬ÕÕ° °√Õßºà“π ”≈’∑’Ë¶à“‡™◊ÈÕ

·≈â« ª√—∫‡™◊ÈÕ√“„Àâ¡’§«“¡¢ÿàπ‡∑à“°—∫  “√≈–≈“¬¡“µ√∞“π

Mc Farland No. 0.5 ∑’Ë§«“¡¬“«§≈◊Ëπ 625 nm

5.3 ¬“ªØ‘™’«π–¡“µ√∞“π

Tetracycline 30 µg (Oxoid, UK),

Ampicillin 10 µg (Oxoid, UK), Amphotericin B

100 µg (Bristol-Myers Squibb, France)

5.4 °“√‡µ√’¬¡ “√ °—¥

≈–≈“¬ “√ °—¥¥â«¬ 95% ‡Õ∏“πÕ≈ „Àâ¡’

§«“¡‡¢â¡¢âπ 50 µg/mL °√Õßºà“π·ºàπ°√Õß¢π“¥ 0.45

µm ªî‡ªµ à«π °—¥ª√‘¡“µ√ 50 µL ≈ß∫π paper disc

¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 6 mm ª≈àÕ¬‰«â„Àâ·Àâß ·≈â«®÷ß

π”¡“∑¥ Õ∫ƒ∑∏‘Ïµâ“π®ÿ≈™’æ ¥â«¬«‘∏’ agar disc diffusion

5 hrs ªíòπ‡æ≈∑¥â«¬‡§√◊ËÕß refrigerated centrifuge

(Hettich/ Universal32R, Germany) ∑’ËÕÿ≥À¿Ÿ¡‘ 25oC

§«“¡‡√Á«√Õ∫ 4,000 rpm 15 mins ¥Ÿ¥ supernatant

∑‘Èß ‡µ‘¡ “√≈–≈“¬ 0.04 N HCl „π isopropanol ª√‘¡“≥

100 µL ‡¢¬à“‡æ◊ËÕ≈–≈“¬º≈÷° formazan ∑’Ë‡°‘¥¢÷Èπ «—¥§à“

°“√¥Ÿ¥°≈◊π· ß (absorbance) ¥â«¬ ELISA microplate

reader (Biotek, ELX 808, USA) ∑’Ë§«“¡¬“«§≈◊Ëπ 562

nm ƒ∑∏‘Ïª√—∫¿Ÿ¡‘§ÿâ¡°—πª√–‡¡‘π®“°°“√‡æ‘Ë¡®”π«π¢Õß

‡´≈≈å≈‘¡‚ø —́¬∑å · ¥ß‡ªìπ§à“ Lymphocytes proliferation

index (P.I.) ‡¡◊ËÕ control §◊Õ Õ“À“√‡≈’È¬ß‡´≈≈å∑’Ëª√“»®“°

 “√ °—¥·≈– “√°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π

P.I. = §à“‡©≈’Ë¬ absorbance ¢Õß “√ °—¥

§à“‡©≈’Ë¬ absorbance ¢Õß control

4. °“√∑¥ Õ∫ƒ∑∏‘Ïµâ“πÕÕ°´‘‡¥™—π¥â«¬«‘∏’

DPPH assay (McCune and Johns, 2002)

‡µ√’¬¡ “√ °—¥„Àâ¡’§«“¡‡¢â¡¢âπ‡√‘Ë¡µâπ 1 µg/mL

º ¡ “√≈–≈“¬ 0.1 mM DPPH (Sigma, USA)

„π methanol ª√‘¡“µ√ 1.6 mL °—∫  “√ °—¥∑’Ëª√—∫§«“¡

‡¢â¡¢âπ„Àâ‰¥â§«“¡‡¢â¡¢âπ ÿ¥∑â“¬¢Õß “√ °—¥‡∑à“°—∫

1-100 µg/mL ª√‘¡“µ√ 0.4 mL ‡¢¬à“„Àâ‡¢â“°—π µ—Èß∑‘Èß

‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß æâπ· ß ‡ªìπ‡«≈“ 20 mins «—¥§à“

°“√¥Ÿ¥°≈◊π· ß¥â«¬ spectrophotometer (Jenway 6305,

USA) ∑’Ë§«“¡¬“«§≈◊Ëπ 517 nm „™â Ascorbic acid

(vitamin C) (Fluka, USA), vitamin E (Sigma, USA)

·≈– Trolox˙ (vitamin E analog) (Sigma, USA) ‡ªìπ

positive control ·≈–„™â DPPH „π methanol ‡ªìπ blank

π”§à“ absorbance ¡“§”π«≥§à“√âÕ¬≈–¢Õß°“√¬—∫¬—Èß

°“√‡°‘¥ DPPH radical (percentage inhibition of the

DPPH radical) ´÷Ëß§”π«≥®“°

%inhibition = [(OD DPPH - OD sample)/OD DPPH] x 100

ƒ∑∏‘Ïµâ“πÕÕ°´‘‡¥™—π¢Õß “√ °—¥ · ¥ß‡ªìπ§à“

50% Efficient concentration (EC
50

) À¡“¬∂÷ß §à“§«“¡

‡¢â¡¢âπ¢Õß “√ °—¥∑’Ë “¡“√∂¬—∫¬—Èß DPPH radical ‰¥â

√âÕ¬≈– 50 ‚¥¬§”π«≥®“°°√“ø‡ âπµ√ß· ¥ß§«“¡

 —¡æ—π∏å√–À«à“ß %inhibition °—∫ §«“¡‡¢â¡¢âπ¢Õß “√ °—¥

(Godjevac et al., 2004)



Thai Edible Plant and Medicinal Plant Extracts 103

5.5 °“√∑¥ Õ∫ƒ∑∏‘Ïµâ“π®ÿ≈™’æ¥â«¬«‘∏’

agar disc diffusion method (Jorgensen et al., 1999)

„™â ”≈’æ—π°â“π‰¡âª√“»®“°‡™◊ÈÕ®ÿà¡„π®ÿ≈‘π∑√’¬å

∑¥ Õ∫ ªÑ“¬‡™◊ÈÕ≈ß∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ MHA  ”À√—∫

‡™◊ÈÕ·∫§∑’‡√’¬ À√◊Õ Õ“À“√‡≈’È¬ß‡™◊ÈÕ SDA  ”À√—∫‡™◊ÈÕ√“

«“ß disc ¢Õß “√ °—¥≈ß‰ª∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ π”‰ª

∫à¡‡æ“– ‚¥¬‡™◊ÈÕ·∫§∑’‡√’¬∫à¡‡æ“–∑’ËÕÿ≥À¿Ÿ¡‘ 37oC

24 hrs  à«π‡™◊ÈÕ√“∫à¡‡æ“–∑’ËÕÿ≥À¿Ÿ¡‘ 25oC 48 hrs

Õà“πº≈‚¥¬«—¥¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß¢Õß∫√‘‡«≥„ ∑’Ë

‡°‘¥¢÷Èπ ´÷ËßµâÕß¡’§à“‰¡àπâÕ¬°«à“ 7 mm ®÷ß∂◊Õ«à“¡’ƒ∑∏‘Ï

µâ“π®ÿ≈™’æ °“√∑¥ Õ∫π’È¡’¬“ªØ‘™’«π–¡“µ√∞“π‡ªìπ

positive control ·≈–µ—«∑”≈–≈“¬¢Õß “√ °—¥‡ªìπ

negative control

5.6 °“√À“§à“ Minimal inhibitory

concentration (MIC) ·≈– Minimal bactericidal

concentration (MBC) ¥â«¬«‘∏’ Microplate broth

dilution assay

π” “√ °—¥∑’Ë· ¥ßƒ∑∏‘Ïµâ“π®ÿ≈™’æ®“°¢âÕ 5.5

‰ªÀ“§à“ MIC ·≈– MBC µàÕ‡™◊ÈÕ™π‘¥π—Èπ ‚¥¬ªî‡ªµÕ“À“√

‡≈’È¬ß‡™◊ÈÕ TSB  ”À√—∫‡™◊ÈÕ·∫§∑’‡√’¬ À√◊Õ SDB  ”À√—∫

‡™◊ÈÕ√“ ≈ß„π microplate À≈ÿ¡≈– 95 µL ‡µ‘¡ “√ °—¥∑’Ë

‡µ√’¬¡„Àâ¡’§«“¡‡¢â¡¢âπ‡∑à“°—∫ 0.098, 0.195, 0.39,

0.78, 1.56, 3.125, 6.25, 12.50, 25.00 ·≈– 50.00

µg/mL ≈ß„π‡æ≈∑ À≈ÿ¡≈– 100 µL ªî‡ªµ‡™◊ÈÕ„π¢âÕ 5.2

≈ß„π‡æ≈∑ À≈ÿ¡≈– 5 µL ‡¢¬à“¥â«¬‡§√◊ËÕß plate shaker

∑’Ë 300 rpm 20 sec π”‰ª∫à¡‡æ“–‡™◊ÈÕ π”‰ª∫à¡‡æ“–‡™◊ÈÕ

‚¥¬‡™◊ÈÕ·∫§∑’‡√’¬∫à¡‡æ“–∑’Ë 37oC ‡ªìπ‡«≈“ 24 hrs

 ”À√—∫‡™◊ÈÕ√“∫à¡‡æ“–∑’Ë 25oC 48 hrs Õà“πº≈À≈ÿ¡·√°

∑’Ë„ · ¥ß‡ªìπ§à“ Minimal inhibition concentration (MIC)

ªî‡ªµ “√≈–≈“¬®“°À≈ÿ¡∑’Ë„ ∑ÿ°À≈ÿ¡ª√‘¡“µ√ 5

µl „ à≈ß„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ Nutrient agar (NA) (Merck,

USA) ·≈–streak π”‰ª∫à¡‡æ“– Õà“πº≈ À“°¡’‡™◊ÈÕ¢÷Èπ

πâÕ¬°«à“ 5 colonies ∂◊Õ«à“§«“¡‡¢â¡¢âππ—Èπ “¡“√∂¶à“‡™◊ÈÕ

·∫§∑’‡√’¬‰¥â‡ªìπ§à“ Minimal bactericidal concentration

(MBC)

6. °“√«‘‡§√“–Àå∑“ß ∂‘µ‘

· ¥ßº≈‡ªìπ§à“ mean+SEM ·≈–«‘‡§√“–Àå§à“

∑“ß ∂‘µ‘‚¥¬„™â ANOVA §à“ p<0.05 ∂◊Õ«à“¡’§«“¡

·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠

º≈°“√»÷°…“«‘®—¬
1.  “√ °—¥æ◊™º—°æ◊Èπ∫â“π·≈– ¡ÿπ‰æ√

º≈°“√ °—¥º—°æ◊Èπ∫â“π·≈– ¡ÿπ‰æ√ ®”π«π

5 ™π‘¥¥â«¬‡Õ∏“πÕ≈ ‰¥â %yield ¥—ßµ“√“ß∑’Ë 1

2. ƒ∑∏‘Ïª√—∫¿Ÿ¡‘§ÿâ¡°—π

º≈¢Õß “√ °—¥º—°æ◊Èπ∫â“π·≈– ¡ÿπ‰æ√µàÕ

°“√‡æ‘Ë¡®”π«π¢Õß‡´≈≈å≈‘¡‚ø´—¬∑å„π ¿“«–∑’Ë¡’µ—«°√–µÿâπ

·≈–‰¡à¡’µ—«°√–µÿâπ · ¥ß„π√Ÿª∑’Ë 1-5  “√ °—¥¬à“π“ß

„π ¿“«–∑’Ë¡’ PHA ‡ªìπµ—«°√–µÿâπ §à“ Proliferation

index (PI) ®–‡æ‘Ë¡¡“°¢÷Èπµ—Èß·µà§«“¡‡¢â¡¢âπ 12.5-25.0

µg/mL ·µà‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘  à«π„π ¿“«–∑’Ë‰¡à¡’

µ—«°√–µÿâπ·≈– ¿“«–∑’Ë¡’ PWM ‡ªìπµ—«°√–µÿâπ §à“ PI

≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠µ—Èß·µà§«“¡‡¢â¡¢âπ 100-800

µg/mL (√Ÿª∑’Ë 1)  “√ °—¥µ‘È«„π ¿“«–∑’Ë‰¡à¡’µ—«°√–µÿâπ

·≈– ¿“«–∑’Ë¡’ PHA ‡ªìπµ—«°√–µÿâπ §à“ PI ‡æ‘Ë¡¢÷Èπ∑’Ë§«“¡

‡¢â¡¢âπ 12.5-25.0 µg/mL ·µà‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘

·µà‡¡◊ËÕ‡æ‘Ë¡§«“¡‡¢â¡¢âπ §à“ PI ≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠

(√Ÿª∑’Ë 2)  “√ °—¥‡¡Á°„π ¿“«–∑’Ë‰¡à¡’µ—«°√–µÿâπ ·≈–

 ¿“«–∑’Ë¡’ PHA ·≈– PWM ‡ªìπµ—«°√–µÿâπ §à“ PI ‡æ‘Ë¡¢÷Èπ

µ—Èß·µà§«“¡‡¢â¡¢âπ 12.5-50 µg/mL ·µà‰¡à¡’π—¬ ”§—≠

∑“ß ∂‘µ‘ ·≈–‡¡◊ËÕ‡æ‘Ë¡§«“¡‡¢â¡¢âπ §à“ PI ®–≈¥≈ßÕ¬à“ß

‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (√Ÿª∑’Ë 3)  “√ °—¥·æ«„π ¿“«–

∑’Ë‰¡à¡’µ—«°√–µÿâπ ·≈– ¿“«–∑’Ë¡’ PHA ‡ªìπµ—«°√–µÿâπ

§à“ PI ‡æ‘Ë¡¢÷Èπµ—Èß·µà§«“¡‡¢â¡¢âπ 12.5-100 µg/mL ·µà

‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ·≈–‡¡◊ËÕ‡æ‘Ë¡§«“¡‡¢â¡¢âπ §à“ PI

®–≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (√Ÿª∑’Ë 4)  à«π “√ °—¥

 “∫‡ ◊Õ∑—Èß„π ¿“«–∑’Ë‰¡à¡’µ—«°√–µÿâπ ·≈–¡’µ—«°√–µÿâπ

§à“ PI ®–≈¥≈ß ‚¥¬§à“ PI ≈¥≈ßµ—Èß·µà§«“¡‡¢â¡¢âπ

50-800 µg/mL Õ¬à“ß¡’π—¬ ”§—≠ (√Ÿª∑’Ë 5)
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√Ÿª∑’Ë 1 º≈¢Õß “√ °—¥¬à“π“ßµàÕ°“√‡æ‘Ë¡®”π«π¢Õß‡´≈≈å
≈‘¡‚ø´—¬∑å ‡¡◊ËÕ¡’ “√°√–µÿâπ (PHA, PWM) ·≈–
‰¡à¡’ “√°√–µÿâπ ¥â«¬«‘∏’ MTT assay (*; p<0.05,
**; p<0.01 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ control)

√Ÿª∑’Ë 4 º≈¢Õß “√ °—¥·æ«µàÕ°“√‡æ‘Ë¡®”π«π¢Õß‡´≈≈å
≈‘¡‚ø´—¬∑å ‡¡◊ËÕ¡’ “√°√–µÿâπ (PHA, PWM) ·≈–
‰¡à¡’ “√°√–µÿâπ ¥â«¬«‘∏’ MTT assay (*; p<0.05,
**; p<0.01 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ control)

√Ÿª∑’Ë 2 º≈¢Õß “√ °—¥µ‘È«µàÕ°“√‡æ‘Ë¡®”π«π¢Õß‡´≈≈å
≈‘¡‚ø´—¬∑å ‡¡◊ËÕ¡’ “√°√–µÿâπ (PHA, PWM) ·≈–
‰¡à¡’ “√°√–µÿâπ ¥â«¬«‘∏’ MTT assay (*; p<0.05,
**; p<0.01 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ control)

√Ÿª∑’Ë 5 º≈¢Õß “√ °—¥ “∫‡ ◊ÕµàÕ°“√‡æ‘Ë¡®”π«π¢Õß‡´≈≈å
≈‘¡‚ø´—¬∑å ‡¡◊ËÕ¡’ “√°√–µÿâπ (PHA, PWM) ·≈–
‰¡à¡’ “√°√–µÿâπ ¥â«¬«‘∏’ MTT assay (*; p<0.05,
**; p<0.01 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ control)

√Ÿª∑’Ë 3  º≈¢Õß “√ °—¥‡¡Á°µàÕ°“√‡æ‘Ë¡®”π«π¢Õß‡´≈≈å
≈‘¡‚ø´—¬∑å ‡¡◊ËÕ¡’ “√°√–µÿâπ (PHA, PWM) ·≈–
‰¡à¡’ “√°√–µÿâπ ¥â«¬«‘∏’ MTT
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Õ¿‘ª√“¬·≈– √ÿªº≈°“√«‘®—¬
º≈°“√»÷°…“ƒ∑∏‘Ï°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π µâ“πÕÕ° ‘́‡¥™—π

·≈–µâ“π®ÿ≈™’æ¢Õß “√ °—¥¥â«¬‡Õ∏“πÕ≈¢Õßº—°æ◊Èπ∫â“π

·≈– ¡ÿπ‰æ√Õ’ “π ®”π«π 5 ™π‘¥ §◊Õ µ‘È«, ‡¡Á°, ¬à“π“ß,

·æ« ·≈– “∫‡ ◊Õ æ∫«à“ µ‘È«·≈–‡¡Á°¡’ƒ∑∏‘Ï°√–µÿâπ°“√‡æ‘Ë¡

®”π«π¢Õß T- ·≈– B-lymphocytes ∑’Ë§«“¡‡¢â¡¢âπµË”Ê

·µà‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ´÷Ëßº≈°“√«‘®—¬π’È Õ¥§≈âÕß°—∫

ß“π«‘®—¬¢Õß»‘√‘æ√ (2547) ·≈–æ—™√“¿√≥å (2550)

·µà∑—Èß‡¡Á°·≈–µ‘È«¡’ƒ∑∏‘Ïµâ“πÕÕ°´‘‡¥™—π Ÿß¡“° (EC
50

‡∑à“°—∫ 8.17+0.17, 9.9+0.14 µg/mL µ“¡≈”¥—∫)

®‘√—≠≠“ ·≈–§≥– (2550) ‰¥â»÷°…“«‘®—¬º≈¢Õßº—°‡¡Á°

µàÕ√–∫∫µâ“πÕÕ° ‘́‡¥™—π„πºŸâªÉ«¬∏“≈— ´’‡¡’¬ Œ’‚¡‚°≈∫‘πÕ’

æ∫«à“°“√¥◊Ë¡πÈ”µâ¡º—°‡¡Á°√–¬– —Èπ ¡’º≈‡æ‘Ë¡ antioxidant

„πæ≈“ ¡“‰¥â πÕ°®“°π’È‡¡Á°·≈–µ‘È«¡’ƒ∑∏‘Ïµâ“π‡™◊ÈÕ

S. aureus, B. subtilis, P. acne ·≈– P. aeruginosa  ´÷Ëß

Õ¿‘≠≠“ (2547) °Áæ∫ƒ∑∏‘Ïµâ“π‡™◊ÈÕ S. aureus ¢Õß

 “√ °—¥‡Õ∏“πÕ≈¢Õßµ‘È«  ‚¥¬ª°µ‘™“«∫â“ππ‘¬¡∫√‘‚¿§µ‘È«

·≈–‡¡Á°‡ªìπÕ“À“√ ·≈–„™â‡ªìπ¬“∫”√ÿß√à“ß°“¬ ∫√√‡∑“

Õ“°“√Õ—°‡ ∫¢Õß°≈â“¡‡π◊ÈÕ·≈–¢âÕ (π—π∑«—π, 2547)

·æ«·≈–¬à“π“ß  ¡’ƒ∑∏‘Ï°√–µÿâπ°“√‡æ‘Ë¡®”π«π‡©æ“–

T-lymphocytes ∑’Ë§«“¡‡¢â¡¢âπµË”Ê ·µà‰¡à¡’π—¬ ”§—≠

∑“ß ∂‘µ‘ ‚¥¬·æ«¡’ƒ∑∏‘Ïµâ“πÕÕ°´‘‡¥™—π ·≈–¡’ƒ∑∏‘Ïµâ“π

‡™◊ÈÕ S. aureus, B. subtilis, P. acne ·≈– P. aeruginosa

´÷ËßÀ¡Õ¬“æ◊Èπ∫â“πÕ’ “π„™âπÈ”µâ¡®“°·æ«∑”§«“¡ –Õ“¥

·º≈‡æ◊ËÕ¶à“‡™◊ÈÕ («ß»å ∂‘µ¬å, 2538) ·≈–„™â‡ªìπ¬“∫”√ÿß

‡®√‘≠Õ“À“√ (π—π∑«—π, 2547) „π¢≥–∑’Ë¬à“π“ß‰¡àæ∫

ƒ∑∏‘Ïµâ“πÕÕ° ‘́‡¥™—π ·µà¡’ƒ∑∏‘Ïµâ“π‡™◊ÈÕ®ÿ≈™’æ‡©æ“–

3. ƒ∑∏‘Ïµâ“πÕÕ°´‘‡¥™—π

ƒ∑∏‘Ïµâ“πÕÕ°´‘‡¥™—π¢Õß “√ °—¥º—°æ◊Èπ∫â“π·≈–

 ¡ÿπ‰æ√¥â«¬«‘∏’ DPPH assay ‡√’¬ß®“°¡“°‰ªÀ“πâÕ¬

§◊Õ ‡¡Á°, µ‘È«, ·æ«, ¬à“π“ß ·≈–  “∫‡ ◊Õ ‚¥¬¡’§à“ EC
50

‡∑à“°—∫ 8.17+0.17, 9.9+0.14, 58.03+1.02,

133.45+2.90 ·≈– 147+6.80 µg/mL µ“¡≈”¥—∫

(√Ÿª∑’Ë 6)

√Ÿª∑’Ë 6 §à“ EC
50

 ¢Õß “√ °—¥º—°æ◊Èπ∫â“π·≈– ¡ÿπ‰æ√ ·≈–

 “√ ¡“µ√∞“π¥â«¬«‘∏’ DPPH assay (µg/mL)

4. ƒ∑∏‘Ïµâ“π®ÿ≈™’æ

ƒ∑∏‘Ïµâ“π®ÿ≈™’æ¢Õß “√ °—¥æ◊™º—°æ◊Èπ∫â“π

·≈– ¡ÿπ‰æ√µàÕ‡™◊ÈÕ S.aureus, B.subtilis, E. coli,

S. typhimurium, P. acne, P. aeruginosa, C.albican

·≈– A. niger ¥â«¬«‘∏’ agar disc diffusion · ¥ß„πµ“√“ß

∑’Ë 2 ·≈–§à“§«“¡‡¢â¡¢âπµË” ÿ¥∑’Ë¡’ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ (MIC)

·≈–§à“§«“¡‡¢â¡¢âπµË” ÿ¥∑’Ë¡’ƒ∑∏‘Ï¶à“‡™◊ÈÕ (MBC) ¢Õß

 “√ °—¥∑’Ë¡’ƒ∑∏‘Ïµâ“π®ÿ≈™’æ · ¥ß„πµ“√“ß∑’Ë 3

µ“√“ß∑’Ë 2 ƒ∑∏‘Ïµâ“π®ÿ≈™’æ¢Õß “√ °—¥æ◊™º—°æ◊Èπ∫â“π·≈–

 ¡ÿπ‰æ√ ¥â«¬«‘∏’ agar disc diffusion

µ“√“ß∑’Ë 3 §à“ MIC ·≈– MBC ¢Õß “√ °—¥æ◊™º—°æ◊Èπ∫â“π

·≈– ¡ÿπ‰æ√ (mg/mL)

À¡“¬‡Àµÿ: -; inhibition zone 0-6.99 mm, +; inhibition zone 7-9.99 mm

++; inhibition zone 10-14.99 mm, +++; inhibition zone >15 mm
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S. aureus À¡Õ¬“æ◊Èπ∫â“π„™â¬à“π“ß ”À√—∫·°â‰¢â

(π—π∑«—π, 2547) ¡’√“¬ß“π°“√«‘®—¬æ∫«à“ “√ °—¥√“°

¢Õß¬à“π“ß¡’ƒ∑∏‘Ïµâ“π‡™◊ÈÕ¡“≈“‡√’¬™π‘¥øí≈´‘æ“√—¡„π

À≈Õ¥∑¥≈Õß (Pavanand et al.,1989)

 à«π “∫‡ ◊Õ ¡’§«“¡‡ªìπæ‘…µàÕ‡´≈≈å Ÿß ‰¡à¡’ƒ∑∏‘Ï

µâ“πÕÕ° ‘́‡¥™—π ·µà¡’ƒ∑∏‘Ïµâ“π‡™◊ÈÕ S. aureus, B. subtilis,

P. acne ·≈– P. aeroginosa ¡’√“¬ß“π°“√«‘®—¬«à“ “√ °—¥

¥â«¬§≈Õ‚√øÕ√å¡ ·≈– acetone ¢Õß “∫‡ ◊Õ¡’ƒ∑∏‘Ïµâ“π

‡™◊ÈÕ S. aureus ·≈– S. subtilis («ß»å ∂‘µ, 2538) ·≈–

¡’ƒ∑∏‘Ï„π°“√Àâ“¡‡≈◊Õ¥ (Wongkrajang et al., 1990)

À¡Õ¬“æ◊Èπ∫â“π„™â “∫‡ ◊Õ„π°“√√—°…“·º≈ ¥  ¡“π·º≈

·≈–√—°…“·º≈ΩïÀπÕß (π—π∑«—π, 2547)

º≈°“√«‘®—¬ √ÿª‰¥â«à“ ‡¡Á° µ‘È« ·≈–·æ« ¡’ƒ∑∏‘Ïµâ“π

ÕÕ°´‘‡¥™—π·≈–ƒ∑∏‘Ïµâ“π®ÿ≈™’æ ¡’»—°¬¿“æ„π°“√ àß‡ √‘¡

°“√∫√‘‚¿§„π√–¥—∫§√—«‡√◊Õπ‡æ◊ËÕ‡ªìπÕ“À“√‡ √‘¡ ÿ¢¿“æ

‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π∑“ß«‘∑¬“»“ µ√å∑’Ë®–·π–π”„Àâª√–™“™π

π”‰ª∫√‘‚¿§ ‡æ◊ËÕªÑÕß°—π‚√§∑’ËÕ“®‡°‘¥®“°Õπÿ¡Ÿ≈Õ‘ √–

‡™àπ ‚√§¡–‡√Áß ‚√§À—«„® ‚√§‰¢¡—πÕÿ¥µ—π„π‡ âπ‡≈◊Õ¥

‚√§‰¢¢âÕÕ—°‡ ∫  µâÕ°√–®°  ·≈–‚√§µ‘¥‡™◊ÈÕµà“ßÊ (David

et al., 2000) ‚¥¬‡©æ“–‡¡Á°∑’Ë¡’ƒ∑∏‘Ïµâ“π‡™◊ÈÕ®ÿ≈™’æ¥’∑’Ë ÿ¥

(§à“ MIC ·≈–§à“ MBC µàÕ‡™◊ÈÕ S. aureus, B. subtilis,

P. acne ·≈– P. aeruginosa µË”∑’Ë ÿ¥) ®÷ß¡’»—°¬¿“æ„π

°“√π”¡“æ—≤π“‡ªìπ¬“µâ“π®ÿ≈™’æµ—«„À¡à‰¥â  à«π “∫‡ ◊Õ

·¡â®–¡’§«“¡‡ªìπæ‘…µàÕ‡´≈≈å Ÿß ·µà¡’ƒ∑∏‘Ïµâ“π‡™◊ÈÕ®ÿ≈™’æ

∑’Ë„Àâº≈¥’ Õ“®π”¡“æ—≤π“‡ªìπµ”√—∫¬“¶à“‡™◊ÈÕ ”À√—∫

„™â¿“¬πÕ° À√◊Õæ—≤π“‡ªìπ¬“µâ“π¡–‡√Áß„πÕπ“§µ‰¥â

°‘µµ‘°√√¡ª√–°“»
ß“π«‘®—¬π’È‰¥â√—∫°“√ π—∫ πÿπ®“°ß∫ª√–¡“≥

·ºàπ¥‘π À¡«¥Õÿ¥Àπÿπ°“√«‘®—¬ ¡À“«‘∑¬“≈—¬Õÿ∫≈√“™∏“π’

ª√–®”ªïß∫ª√–¡“≥ 2549-2550

‡Õ° “√Õâ“ßÕ‘ß
°—≠®π“  ¥’«‘‡»…, Õ√à“¡ §ÿâ¡°≈“ß. º—°æ◊Èπ∫â“π¿“§Õ’ “π.

°√ÿß‡∑æ¡À“π§√: ‚√ßæ‘¡æåÕß§å°“√ ß‡§√“–Àå

∑À“√ºà“π»÷°; 2541.
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©∫—∫∫—≥±‘µ»÷°…“ 2550; 7(2)
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