
Original Article 

°“√§—¥°√Õß ¡ÿπ‰æ√≈â“ππ“∑’Ë¡’§ÿ≥ ¡∫—μ‘μâ“π°“√Õ—°‡ ∫ 

ºà“π°“√¢®—¥Õπÿ¡Ÿ≈Õ‘ √– 

Screening of Lanna Medicinal Plants with Anti-inflammatory 

Property Assessed by Free Radical Scavenging Activities 

‡©≈‘¡æß…å · π®ÿâ¡1,  √‘π¬“ ¢—¥™ÿà¡· ß1,  ÿπ’¬å ®—π∑√å °“«1, ‰¡μ√’  ÿ∑∏®‘μμå2, ‰™¬«—≤πå ‰™¬ ÿμ*1 

Chalermpong Saenjum1, Sarinya Kadchumsang1, Sunee Chansakaow1, Maitree Suttajit2, Chaiyavat Chaiyasut*1 

 
1 “¬«‘™“«‘∑¬“»“ μ√å‡¿ —™°√√¡, §≥–‡¿ —™»“ μ√å, ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à Õ.‡¡◊Õß ®.‡™’¬ß„À¡à 50200 
2 ”π—°«‘™“«‘∑¬“»“ μ√å·≈–‡∑§‚π‚≈¬’, ¡À“«‘∑¬“≈—¬π‡√»«√ Õ.‡¡◊Õß ®.æ‘…≥ÿ‚≈° 65000 

Received: 21 May 2007        Accepted: 24 August 2007 

Abstracts 
  

 Lanna is the northern eight provinces of Thailand. Several Lanna medicinal plants have 

potential for use by traditional practitioners for a long time without the scientific support data. 

Therefore, it is worthy to study the inflammatory property via free radical scavenging of such plants. 

Four kinds of Lanna medicinal plants, Caesalpinia sappan L., Leea rubra Blume ex Spreng., Vernomia 

volkameriforia Wall.ex DC., and Schleichera oleosa Merr. were extracted with ethanol by soxhletûs 

apparatus to give the ethanolic extracts. The extracts were studied for free radical scavenging 

activity by ABTSo+ decolorizing assay, scavenging effect on superoxide anion and nitric oxide. Leea 

rubra Blume ex Spreng. exhibited the highest ABTSo+ scavenging activity with the Vitamin  

C Equivalent Antioxidant Capacity (VCEAC) = 0.6100 g L-ascorbic acid/g of extract and Trolox 

Equivalent Antioxidant Capacity (TEAC) = 0.9540 g trolox/g of extract. Caesalpinia sappan L. showed 

the highest superoxide anion scavenging activity with an EC
50
 value of 4.51 μg/ml, which is 

comparable to the activity of L-ascorbic acid (EC
50
 = 8.83 μg/ml). Furthermore, it exhibited the 

highest nitric oxide scavenging activity with EC
50
 value of 0.61 μg/ml. The activity was comparable to 

curcumin with an EC
50
 value of 1.05 μg/ml. The medicinal plant extracts showed a concentration 

dependent antiradical activity. The extract with highest activity will be further studied for use as  

an active ingredient in Medical Spa products or anti-inflammation products.  
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∫∑π” 
 

 °“√Õ—°‡ ∫‡ªìπ°√–∫«π°“√∑’Ë§àÕπ¢â“ß —́∫´âÕπ

∑’Ë ‡°‘¥¢÷Èπ‡¡◊ËÕ‡´≈≈å‰¥â√—∫Õ—πμ√“¬ ‚¥¬æ∫«à“‡°‘¥

°√–∫«π°“√∑—Èß„π cellular phase ·≈– fluid phase 

‡ªìπº≈„Àâ¡’°“√¢¬“¬μ—«¢ÕßÀ≈Õ¥‡≈◊Õ¥·≈–∑”„Àâ‡°‘¥

°“√ Ÿ≠‡ ’¬¢Õß‡À≈«®“°À≈Õ¥‡≈◊Õ¥‡¢â“ Ÿà™àÕß«à“ß

√–À«à“ß‡´≈≈å ∑”„Àâ¡’Õ“°“√∫«¡‡°‘¥¢÷Èπ ‡¡Á¥‡≈◊Õ¥¢“«®–

‡§≈◊ËÕπμ—«ÕÕ°®“°À≈Õ¥‡≈◊Õ¥‰ª Ÿà∫√‘‡«≥Õ—°‡ ∫ ·≈–¡’ 

phagocytic activity æ√âÕ¡∑—ÈßÀ≈—Ëß “√ ◊ËÕ°≈“ßμà“ßÊ  

∑’Ë‡ªìπÕ—πμ√“¬μàÕ‡π◊ÈÕ‡¬◊ËÕÕÕ°¡“ ·≈–∑”„Àâ‡°‘¥°“√

Õ—°‡ ∫‡æ‘Ë¡¡“°¢÷Èπ  “√ ◊ËÕ°≈“ßμà“ßÊ ∑’ËÀ≈—ËßÕÕ°¡“√–

À«à“ß°“√‡°‘¥ªØ‘°‘√‘¬“μÕ∫ πÕß∑’Ë´—∫ ấÕππ’È ‰¥â·°à 

serotonin, histamine, chemotactic factor μà“ßÊ, 

leukotrienes ·≈– prostaglandins πÕ°®“°π’È¬—ß¡’ 

lysosomal enzymes ∂Ÿ°À≈—ËßÕÕ°¡“®“°‡¡Á¥‡≈◊Õ¥¢“«

√–À«à“ß°“√‡°‘¥ phagocytic activity πÕ°®“°π’È 

histamine ¬—ß‡ªìπ “√ ◊ËÕ°≈“ß∑’Ëæ∫„π™à«ß·√°¢Õß

°√–∫«π°“√Õ—°‡ ∫ ∂÷ß·¡â«à“®–¡’ H
1
-histamine 

∫∑§—¥¬àÕ 
  

 ¥‘π·¥π≈â“ππ“ §√Õ∫§≈ÿ¡æ◊Èπ∑’Ë 8 ®—ßÀ«—¥ „π¿“§‡Àπ◊Õ¢Õßª√–‡∑»‰∑¬  ¡ÿπ‰æ√≈â“ππ“∂Ÿ°„™â√—°…“Õ“°“√ 

‡®Á∫ªÉ«¬‚¥¬À¡Õæ◊Èπ∫â“π≈â“ππ“ ◊∫∑Õ¥μàÕ°—π¡“‡ªìπ√–¬–‡«≈“Õ—π¬“«π“π‚¥¬∑’Ë¬—ß‰¡à¡’¢âÕ¡Ÿ≈∑“ß«‘∑¬“»“ μ√å√Õß√—∫

 ¡ÿπ‰æ√≈â“ππ“®÷ßπà“ π„®„π°“√π”¡“»÷°…“§ÿ≥ ¡∫—μ‘μâ“π°“√Õ—°‡ ∫ºà“π°“√¢®—¥Õπÿ¡Ÿ≈Õ‘ √– ‚¥¬ ¡ÿπ‰æ√≈â“ππ“

®”π«π 4 ™π‘¥ª√–°Õ∫¥â«¬ฝ“ß ‡¢◊Õß·¢âß¡â“ ¡–‚À°‚μπ·≈–¡–‚®â°π”¡“ °—¥¥â«¬‡Õ∑“πÕ≈‚¥¬„™â«‘∏’°“√ °—¥·∫∫

μàÕ‡π◊ËÕß À≈—ß®“°π—Èππ”¡“∑¥ Õ∫ƒ∑∏‘Ï¢®—¥Õπÿ¡Ÿ≈Õ‘ √– ABTSo+, superoxide anion ·≈– nitric oxide æ∫«à“ 

 “√ °—¥‡¢◊Õß·¢âß¡â“¡’ƒ∑∏‘Ï¢®—¥Õπÿ¡Ÿ≈Õ‘ √– ABTSo+  Ÿß∑’Ë ÿ¥‚¥¬¡’§à“ Vitamin C Equivalent Antioxidant 

Capacity (VCEAC) = 0.6100 °√—¡ L-ascorbic acid/°√—¡ “√ °—¥ ·≈– Trolox Equivalent Antioxidant 

Capacity (TEAC) = 0.9540 °√—¡ trolox/°√—¡ “√ °—¥  “√ °—¥ฝ“ß¡’§«“¡ “¡“√∂„π°“√¢®—¥Õπÿ¡Ÿ≈Õ‘ √– 

superoxide anion  Ÿß∑’Ë ÿ¥‚¥¬¡’§à“ EC
50
 = 4.51 μg/ml ·≈–¡’§«“¡ “¡“√∂ Ÿß°«à“ “√¡“μ√∞“π L-ascorbic 

acid ∑’Ë¡’§à“ EC
50
 = 8.83 μg/ml πÕ°®“°π’È¬—ßæ∫«à“ “√ °—¥ฝ“ß¡’§«“¡ “¡“√∂„π°“√¢®—¥Õπÿ¡Ÿ≈Õ‘ √– nitric 

oxide  Ÿß∑’Ë ÿ¥‚¥¬¡’§à“ EC
50
 = 0.61 μg/ml ·≈–¡’§«“¡ “¡“√∂ Ÿß°«à“ “√¡“μ√∞“π curcumin ∑’Ë¡’§à“ EC

50
 = 

1.05 μg/ml. º≈°“√»÷°…“¥—ß°≈à“«· ¥ß∂÷ß§«“¡‡ªìπ‰ª‰¥â∑’Ë®–„™â “√ °—¥®“° ¡ÿπ‰æ√ ”À√—∫‡μ√’¬¡‡ªìπμ”√—∫‡æ◊ËÕ„™â

„π ª“À√◊Õ°“√∫”∫—¥Õ“°“√Õ—°‡ ∫°≈â“¡‡π◊ÈÕ 

§” ”§—≠:  ¡ÿπ‰æ√≈â“ππ“ μâ“π°“√Õ—°‡ ∫ Õπÿ¡Ÿ≈Õ‘ √– ´ÿª‡ªÕ√åÕÕ°‰´¥å ‰πμ√‘°ÕÕ°‰´¥å 

 

receptor antagonists À≈“¬™π‘¥ ·μàæ∫«à“ “√‡À≈à“π’È

ÕÕ°ƒ∑∏‘Ïμâ“πª√“°Ø°“√≥å∑’Ë‡°‘¥°—∫À≈Õ¥‡≈◊Õ¥„π™à«ß‡√‘Ë¡

μâπ¢Õß°√–∫«π°“√Õ—°‡ ∫∑’Ë‡°‘¥¢÷Èπ„π‡«≈“ —ÈπÊ ‡∑à“π—Èπ 

 à«π bradykinins ·≈– serotonin °Á¡’∫∑∫“∑„π°“√

∑”„Àâ‡°‘¥°“√Õ—°‡ ∫‡™àπ°—π (Fantone and Ward, 

1999)  “√ ◊ËÕ°≈“ß∑“ß‡§¡’∑’Ë‡°’Ë¬«¢âÕß°—∫°√–∫«π°“√

Õ—°‡ ∫Õ’°™π‘¥Àπ÷Ëß§◊Õ prostaglandins ÷́Ëß‡ªìπº≈‘μº≈

¢Õß°“√‡ª≈’Ë¬π®“° arachidonic acid ‚¥¬‡Õπ‰´¡å 

cyclooxygenase (COX) ¡’ à«π‡°’Ë¬«¢âÕß°—∫°“√‡°‘¥

æ¬“∏‘ ¿“æ°“√Õ—°‡ ∫·≈–Õ“°“√‰¢â ‚¥¬¡’À≈—°∞“πæ∫

«à“‡´≈≈å¡’°“√À≈—Ëß prostaglandins ‡¡◊ËÕ‡´≈≈å‰¥â√—∫

Õ—πμ√“¬À√◊Õ∫“¥‡®Á∫ (Mitchell and Contran, 2003) 

  “√Õπÿ¡Ÿ≈Õ‘ √– (free radical) ‡ªìπ “√∑’Ë¡’

Õ–μÕ¡ À¡Ÿà·∑π∑’ËÕ–μÕ¡ À√◊Õ‚¡‡≈°ÿ≈ ∑’Ë¡’Õ‘‡≈Á°μ√Õπ

‡¥’Ë¬« (unpaired electron) ∑’Ë¡’§«“¡«àÕß‰«„π°“√∑”

ªØ‘°‘√‘¬“ÕÕ° ‘́‡¥™—π °—∫ “√Õ‘π∑√’¬å·≈–‡°‘¥ªØ‘°‘√‘¬“°—∫

 “√™’«‚¡‡≈°ÿ≈μà“ßÊ ‡™àπ °√¥‰¢¡—π °√¥π‘«§≈’Õ‘§ 
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‚ª√μ’π ¥’‡ÕÁπ‡Õ ∑”„Àâ‡´≈≈å∂Ÿ°∑”≈“¬ À√◊Õ∫“¥‡®Á∫  

°àÕ„Àâ‡°‘¥‚√§·≈–æ¬“∏‘ ¿“æμà“ßÊ μ“¡¡“ ‡™àπ ¡–‡√Áß 

§«“¡‡ ◊ËÕ¡ ¿“æ¢Õß‡π◊ÈÕ‡¬◊ËÕμà“ßÊ ‡ªìπμâπ (Freeman 

and Crapo, 1982) 

 nitric oxide (NO) ‡ªìπÕπÿ¡Ÿ≈∑’Ë∂Ÿ° √â“ß¢÷Èπ„π

√à“ß°“¬®“° L-arginine ‚¥¬„™â‡Õπ‰´¡å nitric oxide 

synthase (NOS) ·≈–¡’°“√À≈—Ëß®“° macrophage  

„π°“√μÕ∫ πÕßμàÕ°√–∫«π°“√Õ—°‡ ∫ ¡’À≈—°∞“π 

°“√«‘®—¬æ∫«à“ NO  “¡“√∂°√–μÿâπ‡Õπ‰´¡å cyclooxy- 

genase ÷́Ëß‡ªìπ‡Õπ‰´¡å∑’Ë„™â„π°“√ √â“ß prostag- 

landins ·≈–¬—ßæ∫«à“ “¡“√∂°√–μÿâπ°“√º≈‘μ 

interleukin-1 (IL-1) ·≈– tumor necrosis factor 

(TNF) (Weinberg, 1999) ÷́Ëß‡ªìπ cytokines ∑’Ë¡’

∫∑∫“∑ ”§—≠„π°“√Õ—°‡ ∫Õ’°¥â«¬ NO ∑”„Àâ¥’‡ÕÁπ‡Õ‰¥â

√—∫Õ—πμ√“¬‚¥¬‡©æ“–„π¿“«–∑’Ë¡’ÕÕ°´‘‡®π‚¥¬∑”

ªØ‘°‘√‘¬“°—∫ÕÕ° ‘́‡®π‡°‘¥‡ªìπ N
2
O

3
 ·≈â«‡¢â“∑”≈“¬¥’

‡ÕÁπ‡Õ‚¥¬°“√‡°‘¥ªØ‘°‘√‘¬“ deamination Õπÿ¡Ÿ≈Õ‘ √– 

superoxide anion (O
2

o-) ‡°‘¥®“°°“√‡μ‘¡Õ‘‡≈Á°μ√Õπ

„Àâ·°à O
2
 ‚¥¬æ∫«à“Õπÿ¡Ÿ≈Õ‘ √– superoxide anion 

‡°‘¥¢÷Èπ„π√à“ß°“¬®“°°“√¢π àßÕ‘‡≈Á°μ√Õπ„π‰¡‚μ§Õπ

‡¥√’¬·≈–‡°‘¥®“°ªØ‘°‘√‘¬“°“√∑”ß“π¢Õß‡Õπ‰´¡å 

∫“ß™π‘¥„πμ—∫®“°¢∫«π°“√°”®—¥ “√·ª≈°ª≈Õ¡ 

Õπÿ¡Ÿ≈Õ‘ √– superoxide anion ‚¥¬æ∫«à“¡’ à«π

‡°’Ë¬«¢âÕß°—∫°“√‡°‘¥°√–∫«π°“√™√“¿“æ (aging) 

(Fridovich, 1995) Õπÿ¡Ÿ≈Õ‘ √– nitric oxide  “¡“√∂

∑”ªØ‘°‘√‘¬“°—∫Õπÿ¡Ÿ≈Õ‘ √– superoxide anion ‡°‘¥‡ªìπ

Õπÿ¡Ÿ≈Õ‘ √– peroxynitrite (ONOO-) ´÷Ëß‡ªìπÕπÿ¡Ÿ≈

Õ‘ √–∑’Ë∑”„Àâ‡´≈≈å‰¥â√—∫Õ—πμ√“¬¡“°°«à“ nitric oxide 

·≈– superoxide anion ¡’°“√»÷°…“æ∫«à“Õπÿ¡Ÿ≈Õ‘ √– 

peroxynitrite  “¡“√∂∑”≈“¬¥’‡ÕÁπ‡Õ‰¥â¡“°°«à“ nitric 

oxide „π§«“¡‡¢â¡¢âπ∑’Ë‡∑à“°—π ‚¥¬æ∫«à“ nitric oxide 

 “¡“√∂‡¢â“∑”ªØ‘°‘√‘¬“°—∫ adenine, guanine ·≈– 

cytosine  à«π peroxynitrite  “¡“√∂‡¢â“∑”ªØ‘°‘√‘¬“

°—∫ guanine ‡æ’¬ßÕ¬à“ß‡¥’¬« ‚¥¬∑”ªØ‘°‘√‘¬“·∫∫ 

oxidat ion ·≈– nitrat ion ‰¥âº≈‘μ¿—≥±å‡ªìπ  

8-oxodGua ·≈– 8-nitroGua ·≈–¬—ß “¡“√∂∑”

ªØ‘°‘√‘¬“‚¥¬μ√ß°—∫ à«π∑’Ë‡ªìππÈ”μ“≈¢Õß¥’‡ÕÁπ‡Õ∑”„Àâ

‡°‘¥ strand break ‰¥â (Poli, 2002) 

 „πªí®®ÿ∫—π¡’°“√π” ¡ÿπ‰æ√¡“„™â‡ªìπº≈‘μ¿—≥±å

 ”À√—∫√—°…“Õ“°“√∑’Ë‡°‘¥®“°°“√Õ—°‡ ∫À≈“¬™π‘¥√«¡

∑—Èß„π°“√·æ∑¬åæ◊Èπ∫â“π≈â“ππ“°Á‰¥â¡’°“√π” ¡ÿπ‰æ√¡“

„™â√—°…“Õ“°“√∑’Ë‡°‘¥¢÷Èπ®“°°“√Õ—°‡ ∫ ‡™àπ ª«¥°≈â“¡

‡π◊ÈÕ, √‘¥ ’¥«ß∑«“√ ‡ªìπμâπ ®÷ß‰¥â∑”°“√ ”√«®μ”√—∫¬“

 ¡ÿπ‰æ√≈â“ππ“∑’Ë„™â√—°…“Õ“°“√√‘¥ ’¥«ß®“°À¡Õæ◊Èπ

∫â“π≈â“ππ“ ∑”°“√§—¥‡≈◊Õ° ¡ÿπ‰æ√∑’Ë¡’°“√„™â∫àÕ¬·≈–

„™â‰¥âº≈¥’„πμ”√—∫¬“ ¡ÿπ‰æ√≈â“ππ“®”π«π 4 ™π‘¥ 

‰¥â·°à Ω“ß (Caesalpinia sappan L.) ¡–‚®â° À√◊Õ 

μ–§√âÕ (Schleichera olesa Merr.) ¡–‚À°‚μπ 

(Vernomia volkamerifoia Wall.ex DC) ·≈– ‡¢◊Õß

·¢âß¡â“ (Leea rubra Blume ex Spreng.) ‡æ◊ËÕπ”¡“

»÷°…“§ÿ≥ ¡∫—μ‘μâ“π°“√Õ—°‡ ∫‚¥¬°“√¢®—¥Õπÿ¡Ÿ≈Õ‘ √– 

3 «‘∏’§◊Õ ƒ∑∏‘Ï¢®—¥Õπÿ¡Ÿ≈Õ‘ √– ABTSo+, superoxide 

anion ·≈– nitric oxide 

 

«— ¥ÿ·≈–Õÿª°√≥å 
  

 Absolute Ethanol, 2,2û-azinobis-(3-

ethylbenzothiazoline-6-sulfonic acid) (ABTS), 

Ethyl acetate, Sodium hydroxide, Reduced  

β-nicotinamide adenine dinucleotide dinucleotide 

(NADH), Phenazin methosulfate (PMS), Nitroblue 

tetrazolium (NBT), Ethylene diamine tetra  

acetate (EDTA), Sodium nitroprusside (SNP), 

Sulphani lamide, Naphthylethylenediamine 

dihydrochloride, Curcumin, L-ascorbic acid 

(Vitamine C), DL-alpha-tocopherol (Vitamine E), 

UV/VIS Spectrophometer Jasco model 7800, 

Microcentrifuge, pH meter, Ultrasonic bath, 

Vortex mixer, Automatic micropipette, ‡§√◊ËÕß™—Ëß

™π‘¥≈–‡Õ’¬¥ ·≈–°√–¥“…°√Õß 
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«‘∏’°“√∑¥≈Õß 

1. °“√‡μ√’¬¡ “√ °—¥μ—«Õ¬à“ß 
  

 π” ¡ÿπ‰æ√∑’Ë‰¥â∑”°“√§—¥‡≈◊Õ°‰«â 4 ™π‘¥ 

‰¥â·°à Ω“ß ¡–‚®â° ¡–‚À°‚μπ·≈–‡¢◊Õß·¢âß¡â“´÷Ëß‡°Á∫

®“°Õ”‡¿Õ —πªÉ“μÕß ®—ßÀ«—¥‡™’¬ß„À¡à „π‡¥◊Õπ

æƒ…¿“§¡ æ.». 2548 ∑ÿ°™π‘¥„™â à«π¢Õß‡ª≈◊Õ°·≈–

‡π◊ÈÕ‰¡â æ◊™ ¡ÿπ‰æ√∑—Èß 4 ™π‘¥ ‡°Á∫μ—«Õ¬à“ß‡æ◊ËÕ∑”‡ªìπ

μ—«Õ¬à“ßæ◊™·Àâß (herbarium specimen) ·≈–∑”°“√

μ√«®æ‘ Ÿ®πå™π‘¥¢Õßæ◊™ ¡ÿπ‰æ√‚¥¬‡∑’¬∫°—∫μ—«Õ¬à“ß„π

æ‘æ‘∏¿—≥±å ¡ÿπ‰æ√ §≥–‡¿ —™»“ μ√å ¡À“«‘∑¬“≈—¬

‡™’¬ß„À¡à ·≈–‰¥â√—∫°“√μ√«®æ‘ Ÿ®πå‚¥¬π—°æƒ°…»“ μ√å 

μ—«Õ¬à“ß ¡ÿπ‰æ√∑’Ë‡°Á∫¡“∂Ÿ°π”‰ª≈¥¢π“¥·≈–π”¡“Õ∫

„Àâ·Àâß À≈—ß®“°π—Èπ∫¥„Àâ≈–‡Õ’¬¥ π”ºßæ◊™ 500 °√—¡ 

¡“∑”°“√ °—¥¥â«¬ 95% ‡Õ∑“πÕ≈‚¥¬„™â™ÿ¥ °—¥ 

·∫∫μàÕ‡π◊ËÕß π” “√≈–≈“¬∑’Ë ‰¥â®“°°“√ °—¥¥â«¬ 

‡Õ∑“πÕ≈¡“√–‡À¬¿“¬„μâ§«“¡¥—πμË”·≈â«π” “√ °—¥

¥â «¬ ‡Õ∑“πÕ≈∑’Ë ‡ ¢â ¡¢â π ‰ª∑”·Àâ ß ‚¥¬ „™â ‡ §√◊Ë Õ ß  

 freeze drier  

 

2. ƒ∑∏‘Ï°“√¢®—¥Õπÿ¡Ÿ≈Õ‘ √– ABTSo+ 

(Peerachan, 2003) 
  

 ABTSo+ ‡°‘¥®“°ªØ‘°‘√‘¬“ÕÕ° ‘́‡¥™—π¢Õß 

ABTS ¥â«¬ potassium persulfate ‡μ√’¬¡‚¥¬≈–≈“¬ 

ABTS ¥â«¬πÈ”°≈—Ëπ„Àâ‰¥â§«“¡‡¢â¡¢âπ 7 mM À≈—ß®“°

π—Èπ‡μ‘¡ potassium persulfate 2.5 mM μ—Èß∑‘Èß‰«â∑’Ë

Õÿ≥À¿Ÿ¡‘ÀâÕß 12-16 ™—Ë«‚¡ß °àÕπ∑”°“√∑¥≈Õß„Àâ‡®◊Õ

®“ß “√≈–≈“¬ ABTSo+ ¥â«¬πÈ”°≈—Ëπ „Àâ¡’§à“°“√¥Ÿ¥°≈◊π

· ß 0.7-0.75 ∑’Ë§«“¡¬“«§≈◊Ëπ 734 nm ‰¥â‡ªìπ 

ABTSo+ working solution °“√∑¥ Õ∫∑”‰¥â‚¥¬°“√

º ¡ “√¡“μ√∞“πÀ√◊Õ “√μ—«Õ¬à“ß∑’Ë§«“¡‡¢â¡¢âπμà“ßÊ 

μ—Èß∑‘Èß‰«â‡ªìπ‡«≈“ 3 π“∑’ À≈—ß®“°π—Èππ”¡“«—¥§à“°“√ 

¥Ÿ¥°≈◊π· ß∑’Ë§«“¡¬“«§≈◊Ëπ 734 nm ‚¥¬‡ª√’¬∫‡∑’¬∫

°—∫ “√¡“μ√∞“π L-ascorbic acid (vitamin C)  

·≈– trolox ·≈â«·ª≈º≈ÕÕ°¡“‡ªìπ§à“ vitamin C 

equivalent antioxidant capacity (VCEAC) ·≈– 

trolox equivalent antioxidant capacity (TEAC) 

3. ƒ∑∏‘Ï¢®—¥Õπÿ¡Ÿ≈Õ‘ √– superoxide 

anion (Nakayawa and Yokozawa, 2002)  

 Õπÿ¡Ÿ≈Õ‘ √– superoxide anion ‡μ√’¬¡¢÷Èπ‚¥¬

„™â√–∫∫ phenazine methosulfate (PMS) ·≈– 

reduced β-nicotinamide adenine dinucleotide 

dinucleotide (NADH) ‚¥¬°“√‡°‘¥ÕÕ° ‘́‡¥™—π¢Õß 

NADH ¥â«¬ PMS ·≈–«‘‡§√“–Àå‚¥¬Õ“»—¬°“√‡°‘¥

√’¥—°™—π¢Õß nitroblue tetrazolium (NBT) «‘∏’∑¥ Õ∫

∑”‰¥â‚¥¬°“√º ¡ “√≈–≈“¬ NADH §«“¡‡¢â¡¢âπ 78 

μM °—∫ “√≈–≈“¬ NBT §«“¡‡¢â¡¢âπ 50 μM  

„π phosphate buffer saline (pH 7.4) ®“°π—Èπ‡μ‘¡

 “√¡“μ√∞“π À√◊Õ “√μ—«Õ¬à“ß∑’Ë§«“¡‡¢â¡¢âπμà“ßÊ 

·≈–‡μ‘¡ “√≈–≈“¬ PMS §«“¡‡¢â¡¢âπ 10 μM ‡æ◊ËÕ

‡√‘Ë¡ªØ‘°‘√‘¬“ ·≈–μ—Èß∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß 5 π“∑’ ®“°π—Èπ 

π”¡“«—¥§à“°“√¥Ÿ¥· ß∑’Ë§«“¡¬“«§≈◊Ëπ 560 nm  

‚¥¬‡ª√’¬∫‡∑’¬∫°—∫ “√¡“μ√∞“π L-ascorbic  

acid ·≈â«·ª≈º≈ÕÕ°¡“‡ªìπ§à“ 50% effective 

concentration (EC
50
) 

 

4. ƒ∑∏‘Ï¢®—¥Õπÿ¡Ÿ≈Õ‘ √– nitric oxide 

(Sreejayan and Rao, 1997) 

 Õπÿ¡Ÿ≈Õ‘ √– nitric oxide ‡μ√’¬¡¢÷Èπ‚¥¬„™â 

sodium nitroprusside (SNP) ·≈–«‘‡§√“–Àå‚¥¬„™â 

Griess reagent ´÷Ëßª√–°Õ∫¥â«¬ 1% sulfanilamide 

·≈– 0.1% naphthyletylenediaminedihydrochloride 

„π 2% H
3
PO

4
 °“√∑¥ Õ∫‡√‘Ë¡®“°‡μ√’¬¡ “√≈–≈“¬ 

SNP §«“¡‡¢â¡¢âπ 100 mM „π Phosphate buffer 

saline (pH 7.4) À≈—ß®“°π—Èπ∫à¡ “√≈–≈“¬ SNP  

°—∫ “√¡“μ√∞“πÀ√◊Õ “√μ—«Õ¬à“ß∑’Ë§«“¡‡¢â¡¢âπμà“ßÊ  

≥ Õÿ≥À¿Ÿ¡‘ 25 Õß»“‡´≈‡´’¬ ‡ªìπ‡«≈“ 150 π“∑’  

À≈—ß®“°π—Èπ‡μ‘¡ Griess reagent „πÕ—μ√“ à«π 1:1  

·≈â«π”‰ª«—¥§à “°“√¥Ÿ¥°≈◊π· ß∑’Ë §«“¡¬“«§≈◊Ëπ  

540 nm ‚¥¬‡ª√’¬∫‡∑’¬∫°—∫ “√¡“μ√∞“π curcumin 

·≈â«·ª≈º≈ÕÕ°¡“‡ªìπ§à“ EC
50 
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√Ÿª∑’Ë 1 · ¥ßƒ∑∏‘Ï¢®—¥Õπÿ¡Ÿ≈Õ‘ √– ABTSo+ ¢Õß “√ °—¥ 

º≈°“√∑¥≈Õß 
  

 °“√∑¥ Õ∫ƒ∑∏‘Ï¢®—¥Õπÿ¡Ÿ≈Õ‘ √–®”‡ªìπμâÕß

∑¥ Õ∫¥â«¬À≈“¬«‘∏’‡æ◊ËÕ„Àâ‰¥âº≈°“√∑¥≈Õß∑’Ë π—∫ πÿπ

´÷Ëß°—π·≈–°—π ¥—ßπ—Èπ°“√»÷°…“§√—Èßπ’È®÷ß‡≈◊Õ°∑”°“√

∑¥ Õ∫ƒ∑∏‘Ï¢®—¥Õπÿ¡Ÿ≈Õ‘ √–®”π«π 3 «‘∏’§◊Õ ƒ∑∏‘Ï¢®—¥

Õπÿ¡Ÿ≈Õ‘ √– ABTSo+, ƒ∑∏‘Ï¢®—¥Õπÿ¡Ÿ≈Õ‘ √– superoxide 

anion ·≈–ƒ∑∏‘Ï¢®—¥Õπÿ¡Ÿ≈Õ‘ √– nitric oxide ¥—ß· ¥ß

„π√Ÿª∑’Ë 1 

μ“√“ß∑’Ë 1 · ¥ß§à“ Vitamin C Equivalent Antioxidant Capacity (VCEAC) ·≈– Trolox Equivalent  

 Antioxidant Capacity (TEAC) ¢Õß “√ °—¥ ¡ÿπ‰æ√ 

 “√ °—¥ VCEAC 

°√—¡ L-ascorbic acid/°√—¡¢Õß “√ °—¥ 

TEAC 

°√—¡ trolox/°√—¡¢Õß “√ °—¥ 

 Ω“ß 0.5740 ± 0.01 0.9100 ± 0.01 

 ‡¢◊Õß·¢âß¡â“ 0.6100 ± 0.01 0.9540 ± 0.01 

 ¡–‚À°‚μπ 0.0660 ±  0.01 0.2800 ±  0.01 

 ¡–‚®â° 0.1560 ±  0.01 0.3920 ±  0.01 



IJPS Vol.3, No. 2, Jul-Dec 2007 

70

√Ÿª∑’Ë 2 · ¥ß§à“ VCEAC ·≈– TEAC ¢Õß “√ °—¥ ¡ÿπ‰æ√ 

 ®“°√Ÿª∑’Ë 1 · ¥ßƒ∑∏‘Ï¢®—¥Õπÿ¡Ÿ≈Õ‘ √– ABTSo+ 

¢Õß “√ °—¥ ¡ÿπ‰æ√æ∫«à“ƒ∑∏‘Ï ¢®—¥Õπÿ¡Ÿ≈Õ‘ √– 

ABTSo+ ¢÷ÈπÕ¬Ÿà°—∫§«“¡‡¢â¡¢âπ¢Õß “√ °—¥ ¡ÿπ‰æ√  

´÷Ëßº≈°“√∑¥≈Õß∑’Ë‰¥â§”π«≥‚¥¬‡ª√’¬∫‡∑’¬∫°—∫ “√

¡“μ√∞“π L-ascorbic acid ·≈– trolox „π√Ÿª 

Vitamin C Equivalent Antioxidant Capacity 

(VCEAC) ·≈– Trolox Equivalent Antioxidant 

Capacity (TEAC) ´÷Ëß· ¥ß∂÷ß “√ °—¥ 1 °√—¡¡’§«“¡

 “¡“√∂„π°“√¢®—¥Õπÿ¡Ÿ≈Õ‘ √– ABTSo+ ‡∑’¬∫‡∑à“°—∫πÈ”

Àπ—° (°√—¡) ¢Õß “√¡“μ√∞“π æ∫«à“‡¢◊Õß·¢âß¡â“¡’ƒ∑∏‘Ï

¢®—¥Õπÿ¡Ÿ≈Õ‘ √– ABTSo+  Ÿß∑’Ë ÿ¥ ¡’§à“ VCEAC=

0.6100 ·≈– TEAC=0.9540 √Õß≈ß¡“§◊Õ Ω“ß ¡–‚®â°

·≈–¡–‚À°‚μπμ“¡≈”¥—∫ 

 ®“°√Ÿª∑’Ë 2 ‡¢◊Õß·¢âß¡â“ ·≈–Ω“ß¡’ƒ∑∏‘Ï¢®—¥

Õπÿ¡Ÿ≈Õ‘ √– ABTSo+ ∑’Ë¥’ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ “√

¡“μ√∞“π L-ascorbic acid ·≈– trolox  ‡æ√“–‡¢◊Õß

·¢âß¡â“ ·≈–Ω“ß¡’§à“ VCEAC ·≈– TEAC ∑’Ë Ÿß°«à“ 

0.50 ƒ∑∏‘Ï¢®—¥Õπÿ¡Ÿ≈Õ‘ √– superoxide anion ∑”°“√

∑¥ Õ∫‚¥¬„™â√–∫∫ PMS-NADH ‚¥¬«—¥§à“°“√‡°‘¥

√’¥—°™—π¢Õß NBT ÷́Ëß§à“§«“¡ “¡“√∂„π°“√¢®—¥Õπÿ¡Ÿ≈

Õ‘ √– superoxide anion · ¥ßÕÕ°¡“„π√Ÿª¢Õß 50% 

effective concentration (EC
50
) ‚¥¬‡ª√’¬∫‡∑’¬∫°—∫

 “√¡“μ√∞“π L-ascorbic acid 
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√Ÿª∑’Ë 3 · ¥ßƒ∑∏‘Ï¢®—¥Õπÿ¡Ÿ≈Õ‘ √– superoxide anion ¢Õß “√ °—¥ ¡ÿπ‰æ√ 

* ·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 90 ‡ªÕ√å‡´Áπμå (p  0.1) 

√Ÿª∑’Ë 4 · ¥ßƒ∑∏‘Ï¢®—¥Õπÿ¡Ÿ≈Õ‘ √– nitric oxide ¢Õß “√ °—¥ ¡ÿπ‰æ√ 

*·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 90 ‡ªÕ√å‡´Áπμå (p  0.1) 

 

 ®“°√Ÿª∑’Ë 3 · ¥ß„Àâ‡ÀÁπ«à“ฝ“ß¡’§«“¡ “¡“√∂

„π°“√¢®—¥Õπÿ¡Ÿ≈Õ‘ √– superoxide anion  Ÿß∑’Ë ÿ¥‚¥¬

¡’§à“ EC
50
= 4.51 μg/ml √Õß≈ß¡“§◊Õ‡¢◊Õß·¢âß¡â“ (EC

50
 

= 5.63 μg/ml) ¡–‚®â° (EC
50
 = 7.73 μg/ml) ·≈–¡–

‚À°‚μπ (EC
50
 = 11.74 μg/ml) μ“¡≈”¥—∫ ®“°°“√

∑¥ Õ∫· ¥ß„Àâ‡ÀÁπ«à“Ω“ß·≈–‡¢◊Õß·¢âß¡â“¡’§«“¡

 “¡“√∂„π°“√¢®—¥Õπÿ¡Ÿ≈Õ‘ √– superoxide anion  

 Ÿß°«à“ “√¡“μ√∞“π L-ascorbic acid (EC
50
=8.83  

μg/ml) 

 ƒ∑∏‘Ï¢®—¥Õπÿ¡Ÿ≈Õ‘ √– nitric oxide Õ“»—¬

ªØ‘°‘√‘¬“°“√‡°‘¥ ’√–À«à“ß nitrite °—∫ Griess reagent  

· ¥ß§«“¡ “¡“√∂„π°“√¢®—¥Õπÿ¡Ÿ≈Õ‘ √– nitric oxide 

‚¥¬°“√‡ª√’¬∫‡∑’¬∫°—∫§à“ EC
50
  “√¡“μ√∞“π 

curcumin ¥—ß· ¥ß„π√Ÿª∑’Ë 4 
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 ®“°√Ÿª∑’Ë 5 · ¥ß«à“Ω“ß¡’§«“¡ “¡“√∂„π°“√

¢®—¥Õπÿ¡Ÿ≈Õ‘ √– nitr ic oxide  Ÿß∑’Ë ÿ¥ ‚¥¬¡’§à“  

EC
50
= 0.61 μg/ml √Õß≈ß¡“§◊Õ‡¢◊Õß·¢âß¡â“ (EC

50
 =

0.81 μg/ml) ¡–‚®â° (EC
50
 = 1.21 μg/ml) ·≈– 

¡–‚À°‚μπ (EC
50
 = 5.09 μg/ml) μ“¡≈”¥—∫ æ∫«à“Ω“ß 

·≈–‡¢◊Õß·¢âß¡â“¡’§«“¡ “¡“√∂„π°“√¢®—¥Õπÿ¡Ÿ≈Õ‘ √– 

nitric oxide  Ÿß°«à“ “√¡“μ√∞“π curcumin (EC
50
=

1.05 μg/ml) 

 

«‘®“√≥å·≈– √ÿªº≈ 
  

  “√ °—¥‡¢◊Õß·¢âß¡â“¡’ƒ∑∏‘Ï¢®—¥Õπÿ¡Ÿ≈Õ‘ √– 

ABTSo+  Ÿß∑’Ë ÿ¥  “√ °—¥Ω“ß¡’§«“¡ “¡“√∂„π°“√¢®—¥

Õπÿ¡Ÿ≈Õ‘ √– superoxide anion ·≈– nitric oxide  

 Ÿß∑’Ë ÿ¥  

 Badami ·≈–§≥– (2003) ‰¥â∑”°“√«‘®—¬ 

æ∫«à“ “√ ”§—≠„πΩ“ßª√–°Õ∫¥â«¬ “√„π°≈ÿà ¡ 

ø≈“‚«πÕ¬¥å øïπÕ≈‘§ ·≈– ‡μ’¬√Õ¬¥å  “√∑’Ë‡ªìπÕß§å

ª√–°Õ∫À≈—°§◊Õ Brazilin ´÷Ëß‡ªìπ “√ ’·¥ß Õ“®‡ªìπ‰ª

‰¥â«à“ “√¥—ß°≈à“«∑”„ÀâΩ“ß¡’ƒ∑∏‘Ï¢®—¥Õπÿ¡Ÿ≈Õ‘ √– 

ABTSo+ §«“¡ “¡“√∂„π°“√¢®—¥Õπÿ¡Ÿ≈Õ‘ √– supero- 

xide anion ·≈– nitric oxide ∑’Ë¥’ ¬—ß¡’¢âÕ¡Ÿ≈ π—∫ πÿπ

®“°°“√«‘®—¬¢Õß Bae ·≈–§≥– (2005) ÷́Ëßæ∫«à“ 

brazilin ¡’§«“¡ “¡“√∂¬—∫¬—Èß°“√ √â“ß nitric oxide 

®“° macrophage cells ∑’Ë∂Ÿ°°√–μÿâπ‚¥¬ lipopolysac- 

charide (LPS) ·≈–¬—∫¬—Èß iNOS protein ·≈– mRNA 

expression ¢Õß RAW264.7 macrophage cells ∑’Ë∂Ÿ°

°√–μÿâπ‚¥¬ lipopolysaccharide  

 Saha ·≈–§≥– (2004) ‰¥â»÷°…“æ∫«à“  

 “√ °—¥‡¢◊Õß·¢âß¡â“¡’§«“¡ “¡“√∂„π°“√¢®—¥Õπÿ¡Ÿ≈

Õ‘ √– DPPH  Ÿß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ “√¡“μ√∞“π 

ascorbic acid, quercetin ·≈– BHT ·≈–¬—ßæ∫«à“ 

‡¢◊Õß·¢âß¡â“¡’ƒ∑∏‘Ï¢®—¥Õπÿ¡Ÿ≈Õ‘ √– ABTSo+  Ÿß‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫ “√¡“μ√∞“π L-ascorbic acid ·≈– 

trolox ¡’§«“¡ “¡“√∂¢®—¥Õπÿ¡Ÿ≈Õ‘ √– superoxide 

anion ·≈– nitric oxide ∑’Ë¥’ · ¥ß«à“ “√ ”§—≠„π 

‡¢◊Õß·¢âß¡â“¡’§ÿ≥ ¡∫—μ‘∑’Ë¥’„π°“√¢®—¥Õπÿ¡Ÿ≈Õ‘ √– 

  ”À√—∫¡–‚À°‚μπ ·≈–¡–‚®â°¡’ƒ∑∏‘Ï¢®—¥Õπÿ¡Ÿ≈

Õ‘ √– ABTSo+ μË”‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ “√¡“μ√∞“π  

L-ascorbic acid ·≈– trolox ·≈–ƒ∑∏‘Ï„π°“√¢®—¥

Õπÿ¡Ÿ≈Õ‘ √– superoxide anion μË”‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ 

 “√¡“μ√∞“π L-ascorbic acid ·≈–¡’§«“¡ “¡“√∂ 

„π°“√¢®—¥Õπÿ¡Ÿ≈Õ‘ √– nitric oxide μË”‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

°—∫ “√¡“μ√∞“π curcumin  

 ®“°°“√»÷°…“æ∫«à“ “√ °—¥Ω“ß ·≈– 

‡¢◊Õß·¢âß¡â“¡’§ÿ≥ ¡∫—μ‘¢®—¥Õπÿ¡Ÿ≈Õ‘ √– ABTSo+, 

superoxide anion ·≈– nitric oxide ∑’Ë¥’ ·≈–

 ¡¡ÿμ‘∞“π¢Õß°“√‡°‘¥°“√Õ—°‡ ∫æ∫«à“„π√à“ß°“¬®–¡’

°“√º≈‘μÕπÿ¡Ÿ≈Õ‘ √– nitric oxide ·≈– superoxide 

anion ‡æ‘Ë¡¢÷Èπ∫√‘‡«≥∑’Ë¡’°“√Õ—°‡ ∫ ¥—ßπ—Èπ “√ °—¥Ω“ß 

·≈–‡¢◊Õß·¢âß¡â“®÷ß¡’§«“¡‡ªìπ‰ª‰¥â∑’Ë®– “¡“√∂¬—∫¬—Èß

°√–∫«π°“√Õ—°‡ ∫ºà“π°≈‰°°“√¢®—¥Õπÿ¡Ÿ≈Õ‘ √–°≈ÿà¡π’È 

·≈–μàÕ‰ª®–‰¥â∑”°“√»÷°…“«‘®—¬ƒ∑∏‘Ï¬—∫¬—Èß‡Õπ‰´¡å 

cyclooxygenase-2 ÷́Ëß‡ªìπ‡Õπ‰´¡å∑’Ë ”§—≠„π°“√

 —ß‡§√“–Àå prostaglandins ´÷Ëß‡ªìπ “√‡Àπ’Ë¬«π” 

∑“ß‡§¡’∑’Ë°àÕ„Àâ‡°‘¥°“√Õ—°‡ ∫ 
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