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∫∑§—¥¬àÕ

º≈‘µ¿—≥±åπÈ”æ√‘°µ“·¥ß®“°°“√∑¥≈Õß 6  Ÿµ√ ∑’Ë¡’ à«πª√–°Õ∫¢Õßª√‘¡“≥æ√‘°·Àâß·≈–°√–‡∑’¬¡

·µ°µà“ß°—π ºà“π°√–∫«π°“√º≈‘µ‚¥¬°“√„Àâ§«“¡√âÕπ∑’ËÕÿ≥À¿Ÿ¡‘ 75-85 Ì´ ‡ªìπ‡«≈“ 20 π“∑’ ‚¥¬º≈‘µ¿—≥±å

 Ÿµ√∑¥≈Õß∑’Ëº≈‘µ‰¥â¡’§à“§«“¡ «à“ß (L*) ·≈–√–¥—∫§«“¡‡¢â¡¢Õß ’·¥ß (a*) „π™à«ß‡¥’¬«°—∫πÈ”æ√‘°µ“·¥ß

∑’Ë®”Àπà“¬„π∑âÕßµ≈“¥  ·µà¡’ª√‘¡“≥§«“¡™◊Èπ¡“°°«à“ ®“°°“√∑¥ Õ∫°“√¬Õ¡√—∫®“°ºŸâ∫√‘‚¿§  æ∫«à“µ—«Õ¬à“ß

º≈‘µ¿—≥±åπÈ”æ√‘°µ“·¥ß∑’Ë¡’§ÿ≥≈—°…≥–√ ™“µ‘§àÕπ¢â“ß‡ª√’È¬« (pH=3.38-3.75) ¡’§«“¡‡ºÁ¥πâÕ¬∂÷ß§«“¡‡ºÁ¥

ª“π°≈“ß (ª√‘¡“≥·§ª‰´ ‘́π√âÕ¬≈– 0.0006-0.0012 ·≈–§«“¡‡ºÁ¥ 83.90-184.53 Scoville Unit)

®–‡ªìπ∑’Ë¬Õ¡√—∫¡“°°«à“  πÈ”æ√‘°µ“·¥ß®“°°“√∑¥≈Õß Ÿµ√∑’Ëª√–°Õ∫¥â«¬æ√‘°·Àâß °√–‡∑’¬¡·≈–πÈ”µ“≈

√âÕ¬≈– 14.65, 22.89 ·≈– 9.71 µ“¡≈”¥—∫ ¡’ª√‘¡“≥¢Õß “√ª√–°Õ∫øïπÕ≈‘§ ·≈–§«“¡ “¡“√∂„π°“√µâ“π

Õπÿ¡Ÿ≈Õ‘ √– Ÿß°«à“πÈ”æ√‘°µ“·¥ß®“°°“√∑¥≈Õß∑—ÈßÀ¡¥√«¡∂÷ß Ÿµ√∑’Ë®”Àπà“¬„π∑âÕßµ≈“¥  2 ¬’ËÀâÕÕ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05)  Õ¬à“ß‰√°Áµ“¡πÈ”æ√‘°µ“·¥ß Ÿµ√¥—ß°≈à“«π’È‰¥â§à“§–·ππ°“√§«“¡™Õ∫®“°

ºŸâ∫√‘‚¿§Õ¬Ÿà„π‡°≥±å∑’Ë¬Õ¡√—∫‰¥â·µà‰¡à¡“°π—° (5.79 ®“° 9.00) ·≈–¬—ß¡’·π«‚πâ¡∑’Ë “¡“√∂ª√—∫ª√ÿß Ÿµ√

µàÕ‰ª‰¥â  ‡π◊ËÕß®“°ºŸâ∫√‘‚¿§ “¡“√∂¬Õ¡√—∫º≈‘µ¿—≥±å∑’Ë¡’ª√‘¡“≥æ√‘°·Àâß∑’Ë Ÿß¢÷Èπ‰¥â (√âÕ¬≈– 20) ‡¡◊ËÕ Ÿµ√π—Èπ

(MK1) ¡’ª√‘¡“≥πÈ”µ“≈ (√âÕ¬≈– 20) ‡æ‘Ë¡¢÷Èπ

ABSTRACT

Six formulations of an experimental Numprik Tadang, comprised mainly of various quantities of

dried chilli and garlic, were processed under temperature 75-85 ÌC for 20 minutes. The 6 finished

products obtained range of brightness (L*) and red colour (a*) similar to commercial products, but higher

moisture content. From consumer taste test, the preferred formulation was the product with slightly sour

taste (pH=3.38-3.75) and low to medium hotness (capsaicin content 0.0006-0.0012%, 83.90-184.53

Scoville Unit). The 6th experimental product-formulation  (CHGH), which was mainly composed from

dried chili 14.65%, garlic 22.89% and sugar 9.71%, contained highest level of phenolic compounds

*π—°»÷°…“ À≈—° Ÿµ√«‘∑¬“»“ µ√¡À“∫—≥±‘µ  “¢“«‘™“‡∑§‚π‚≈¬’Õ“À“√ §≥–‡∑§‚π‚≈¬’ ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
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and antioxidant activity among experimental products, and significantly higher than 2 commercial

products (P<0.05). Even though the 6th formulated product received an acceptable but not very high

liking score (5.79 out of 9.0) from consumers, there seems to be potential for further improvement in

formulation, since we found that consumers also preferred the sample (MK1) with high chili content

(20%) when sugar content (20%) was increased in its formulation.

∫∑π”

     πÈ”æ√‘° ¡’§«“¡ºŸ°æ—π°—∫«‘∂’™’«‘µ„π°“√√—∫

ª√–∑“πÕ“À“√¢Õß§π‰∑¬¡“‡ªìπ‡«≈“π“π ‚¥¬

‡©æ“–„π‡¢µ¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ∑’Ë¬—ß§ßπ‘¬¡

∫√‘‚¿§πÈ”æ√‘°·≈–º—°„πª√‘¡“≥¡“°‡ªìπª√–®”

æ◊™ ¡ÿπ‰æ√À≈“¬™π‘¥ ‡™àπ æ√‘° ÀÕ¡ °√–‡∑’¬¡

µ–‰§√â ¢à“ „∫¡–°√Ÿ¥ ·≈–¢¡‘Èπ™—π ¡’°“√π”¡“„™â‡ªìπ

 à«πª√–°Õ∫„π°“√º≈‘µπÈ”æ√‘° ¡’À≈“¬ß“π«‘®—¬‰¥â

√“¬ß“π§ÿ≥ ¡∫—µ‘‡™‘ß ÿ¢¿“æ√«¡∑—Èß„π°“√‡ªìπ “√

µâ“πÕπÿ¡Ÿ≈Õ‘ √–¢Õßæ◊™ ¡ÿπ‰æ√¥—ß°≈à“« ∑—Èßπ’Èæ∫«à“

«‘µ“¡‘π´’ «‘µ“¡‘π‡Õ ·§‚√∑’πÕ¬¥å ·≈– “√ª√–°Õ∫

øïπÕ≈‘§ ‡ªìπ “√ ”§—≠∑’Ë¡’§ÿ≥ ¡∫—µ‘„π°“√µâ“π

Õπÿ¡Ÿ≈Õ‘ √–„πæ◊™‡À≈à“π’È (Siripongvutikorn et al.,

2005; Chanwitheesuk et al., 2005) ‡ªìπ∑’Ë∑√“∫¥’

«à“„πæ◊™ ¡ÿπ‰æ√‰∑¬ à«π¡“°¡’Õß§åª√–°Õ∫¢Õß “√

 ”§—≠∑’Ë “¡“√∂∑”Àπâ“∑’Ë‡ªìπ “√µâ“πÕπÿ¡Ÿ≈Õ‘ √–

·≈–¡’ à«π„π°“√≈¥Õ—µ√“‡ ’Ë¬ß°“√‡ªìπ¡–‡√Áß‡π◊ÈÕßÕ°

™π‘¥√â“¬·√ß ·≈–‚√§∑’Ë‡°’Ë¬«‡π◊ËÕß°—∫°“√‡ ◊ËÕ¡¢Õß

‡´≈√à“ß°“¬ (∂πÕ¡»√’, 2537) Õ¬à“ß‰√°Á¥’§«“¡‡ºÁ¥

¢ÕßπÈ”æ√‘°∑’Ë‰¥â®“° “√·§ª‰´´‘π ´÷Ëß‡ªìπ

 “√ª√–°Õ∫øïπÕ≈‘§„πæ√‘° (Materska and Perucka,

2005) ¬—ß‡ªìπªí®®—¬ ”§—≠∑’Ë¡’º≈∑”„Àâ‰¡à “¡“√∂

∫√‘‚¿§πÈ”æ√‘°„πª√‘¡“≥¡“°‰¥â æ√‘°∑’Ëπ‘¬¡„™â„π°“√

º≈‘µπÈ”æ√‘° §◊Õ æ√‘°™’ÈøÑ“ ‡π◊ËÕß®“°¡’§«“¡‡ºÁ¥

Õ¬Ÿà„π√–¥—∫ª“π°≈“ß (30,000-60,000 Scoville

Unit) (Wangcharoen and Morasuk, 2007) ®–¡’

 “√·§ª‰´´‘π √âÕ¬≈– 0.2-0.4  (§”π«≥®“°§«“¡

‡ºÁ¥„πÀπà«¬ Scoville Unite ¢Õß Wangcharoen and

Morasuk, 2007) ¥—ßπ—Èπ‡æ◊ËÕ∑’Ë®–‡æ‘Ë¡¡Ÿ≈§à“

·≈–¢¬“¬‚Õ°“ ∑’Ëº≈‘µ¿—≥±åπÈ”æ√‘°π’È®–®”Àπà“¬ÕÕ°

‰ª Ÿàµ≈“¥µà“ßª√–‡∑» ®÷ßµâÕß¡’°“√»÷°…“∂÷ß§ÿ≥§à“

ª√‘¡“≥ “√ ”§—≠µà“ß Ê „Àâ™—¥‡®π ‚¥¬‡©æ“–‡¡◊ËÕ

º≈‘µ¿—≥±åπÈ”æ√‘°π—È πºà “π°“√„Àâ§«“¡√âÕπ„π

°√–∫«π°“√º≈‘µ √«¡‰ª∂÷ß°“√»÷°…“°“√¬Õ¡√—∫

¢ÕßºŸâ∫√‘‚¿§∑’Ë¡’µàÕ≈—°…≥–∑“ßª√– “∑ —¡º— ¢Õß

πÈ”æ√‘° ‡æ◊ËÕ∑’Ë®–‡ªìπ¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπ∑’Ë„™â„π°“√

°≈à“«Õâ“ß∂÷ß§ÿ≥ª√–‚¬™πå¢ÕßπÈ”æ√‘°„π‡™‘ß ÿ¢¿“æ

µàÕ‰ª ß“π«‘®—¬π’È‰¥â»÷°…“„π‚¡‡¥≈¢Õßº≈‘µ¿—≥±å

πÈ”æ√‘°µ“·¥ß ‚¥¬¡’«—µ∂ÿª√– ß§å¡ÿàß‡πâπ°“√∑¥ Õ∫

§ÿ≥ ¡∫—µ‘„π°“√∑”Àπâ“∑’Ë‡ªìπ “√µâ“πÕπÿ¡Ÿ≈Õ‘ √–

¢Õßº≈‘µ¿—≥±å ÿ¥∑â“¬¿“¬À≈—ßºà“π°√–∫«π°“√º≈‘µ

·≈–∑¥ Õ∫°“√¬Õ¡√— ∫¢ÕßºŸâ ∫ √‘ ‚ ¿§∑’Ë ¡’ µà Õ

§ÿ≥≈—°…≥–∑“ßª√– “∑ —¡º— ∑’Ë ”§—≠ ∑—Èßπ’È§“¥À«—ß

«à“®–∑”„Àâ‡ÀÁπ·π«‚πâ¡·≈–∑‘»∑“ß„π°“√æ—≤π“

º≈‘µ¿—≥±å‡æ◊ËÕ¢¬“¬µ≈“¥‰¥âµàÕ‰ª

Õÿª°√≥å·≈–«‘∏’°“√«‘®—¬

°“√æ—≤π“ Ÿµ√º≈‘µ¿—≥±åπÈ”æ√‘°µ“·¥ß

∑¥≈Õßº≈‘µπÈ”æ√‘°µ“·¥ß®“° Ÿµ√πÈ”Àπ—°

‡ªï¬°¢ÕßπÈ”æ√‘° 100 °√—¡ ®“°°“√ª√—∫‡ª≈’Ë¬π

ª√‘¡“≥ à«πª√–°Õ∫„ÀâÕ¬Ÿà „π™à«ß¢Õßª√‘¡“≥

 à«πª√–°Õ∫πÈ”æ√‘°µ“·¥ß∑’Ë‰¥â®“° Ÿµ√æ◊Èπ∞“π

∑’Ë¡’°“√µ’æ‘¡æå∑—Ë«‰ª¥—ß· ¥ß„πµ“√“ß∑’Ë 1 ‚¥¬

°”Àπ¥„Àâª√‘¡“≥æ√‘°·Àâß °√–‡∑’¬¡ ·≈–πÈ”µ“≈

§” ”§—≠  : æ√‘°·Àâß °√–‡∑’¬¡ πÈ”æ√‘°µ“·¥ß °“√¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§  “√ª√–°Õ∫øïπÕ≈‘§

Key Words : Chili,  Garlic,  Numprik tadang,  Consumer acceptance,  Total phenolic
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√«¡°—π·≈â«‰¡à‡°‘π√âÕ¬≈– 50 ´÷Ëß®–‰¥âº≈‘µ¿—≥±å

πÈ”æ√‘°µ“·¥ß 6  Ÿµ√ (µ“√“ß∑’Ë 2) ·≈â«®÷ßº≈‘µ

µ“¡¢—ÈπµÕπ¥—ß· ¥ß„π√Ÿª∑’Ë 1 ·≈–π”‰ª»÷°…“

‡ª√’¬∫‡∑’¬∫°—∫πÈ”æ√‘°µ“·¥ß®“°∑âÕßµ≈“¥ 2 ¬’ËÀâÕ

‚¥¬¡’ª√‘¡“≥ à«πª√–°Õ∫∑’Ë ”§—≠¥—ß· ¥ß„π

µ“√“ß∑’Ë 2

µ“√“ß 1  Ÿµ√æ◊Èπ∞“π¢Õßº≈‘µ¿—≥±å πÈ”æ√‘°µ“·¥ß

 à«πª√–°Õ∫ ª√‘¡“≥ (√âÕ¬≈–)

 Ÿµ√ 1*  Ÿµ√∑’Ë 2**

æ√‘°·Àâß 6.52 7.26

°√–‡∑’¬¡ 22.97 24.89

ÀÕ¡·¥ß 22.98 24.89

°ÿâß·Àâß 9.83 5.43

πÈ”µ“≈ªïö∫ 9.83 8.65

°–ªî 1.64 1.72

πÈ”ª≈“ 11.80 12.03

¡–¢“¡‡ªï¬° 14.43 15.13

∑’Ë¡“: *www.arceep.com, 2550;

** ®—π∑√ ∑»π“ππ∑å ·≈–§≥–, 2531

√Ÿª∑’Ë 1 °√–∫«π°“√º≈‘µπÈ”æ√‘°µ“·¥ß (Õ“™’æ

¥Õ∑§Õ¡, 2550;  °—≠≠“ √—™µ–™—¬¬», 2550)

µ“√“ß∑’Ë 2  √âÕ¬≈–¢Õß à«πª√–°Õ∫∑’Ë ”§—≠

°“√»÷°…“°‘®°√√¡¢Õß “√µâ“πÕπÿ¡Ÿ≈Õ‘ √–

ª√‘¡“≥·§ª‰´ ‘́π  ·≈–ª√‘¡“≥ “√ª√–°Õ∫øïπÕ

≈‘§∑—ÈßÀ¡¥

∑”°“√«‘‡§√“–Àåº≈‘µ¿—≥±åπÈ”æ√‘°µ“·¥ß

®“°°“√∑¥≈Õß 6  Ÿµ√ ‡ª√’¬∫‡∑’¬∫°—∫º≈‘µ¿—≥±å

πÈ”æ√‘°µ“·¥ß®“°∑âÕßµ≈“¥ 2 ¬’ËÀâÕ ¥—ßπ’È

- «‘‡§√“–ÀåÀ“ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘§

¥â«¬«‘∏’ Folin-ciocalteu assay (Singleton et al.,

1999; Wolfe   et al., 2003)

- «‘‡§√“–Àåª√‘¡“≥ “√·§ª‰´ ‘́π ‚¥¬„™â

‡§√◊ËÕß High Performance Liquid Chromatography

(HPLC) (Batchelor and Jones 2000)

- «‘‡§√“–Àå§à“°‘®°√√¡¢Õß “√µâ“πÕπÿ¡Ÿ≈

Õ‘ √– ‰¥â·°à

1. «‘∏’ DPPH radical scavenging activity

(Dasgupta and Bratati, 2004)

2. «‘∏’ Hydroxyl radical (OH-) scavenging

activity (Sakanaka et al., 2005)

‚¥¬°“√«—¥§à“°“√¥Ÿ¥°≈◊π· ß (Absorbance;

Abs.) ¢Õßµ—«Õ¬à“ß ·≈–µ—«Õ¬à“ß§«∫§ÿ¡ (control)
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·≈â«π”§à“∑’Ë‰¥â¡“§”π«≥À“°“√¬—∫¬—Èß‡ªìπ√âÕ¬≈–

¥—ß°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈‚¥¬°“√À“§«“¡ “¡“√∂

„π°“√¬—∫¬—Èß°“√∑”ß“π¢ÕßÕπÿ¡Ÿ≈Õ‘ √– · ¥ß„π

 ¡°“√∑’Ë 1

% °“√¬—∫¬—Èß = (Abs. control - Abs.antioxidant) x 100

Abs. control

®“°π—Èππ”§à“ % °“√¬—∫¬—Èß∑’Ë‰¥â‰ª§”π«≥§à“  IC
50

‚¥¬‡∑’¬∫°—∫ §à“  IC
50

 ¢Õß«‘µ“¡‘π´’ (ª√– “√,  2547)

°“√∑¥ Õ∫§«“¡™Õ∫¢ÕßºŸâ∫√‘‚¿§

ª√–‡¡‘π§«“¡™Õ∫¢ÕßºŸâ∫√‘‚¿§∑’Ë¡’µàÕ§«“¡

‡¢â¡¢Õß§ÿ≥≈—°…≥–∑’Ë ”§—≠¢Õßº≈‘µ¿—≥±åπÈ”æ√‘°

µ“·¥ß®“°°“√∑¥≈Õß 6  Ÿµ√ ‡ª√’¬∫‡∑’¬∫°—∫

º≈‘µ¿—≥±åπÈ”æ√‘°µ“·¥ß®“°∑âÕßµ≈“¥ 2 ¬’ËÀâÕ

‰¥â·°à §«“¡™Õ∫‚¥¬√«¡ §«“¡™Õ∫µàÕ≈—°…≥–

ª√“°Ø §«“¡™Õ∫µàÕ°≈‘Ëπ‚¥¬√«¡ ·≈–§«“¡™Õ∫

µàÕ§«“¡‡ºÁ¥ ∑’ËºŸâ∫√‘‚¿§¡’µàÕµ—«Õ¬à“ßπÈ”æ√‘°∑—Èß

8 µ—«Õ¬à“ß ‚¥¬„™â ‡°≈«—¥§«“¡™Õ∫ 9 √–¥—∫

(9- point hedonic scale) „™âµ—«·∑πºŸâ∫√‘‚¿§

∑¥ Õ∫®”π«π 62 §π ‚¥¬§—¥‡≈◊Õ°®“°ºŸâ∫√‘‚¿§

∑’Ë∫√‘‚¿§πÈ”æ√‘° 2-4 §√—ÈßµàÕ —ª¥“Àå

°“√«‘‡§√“–Àåº≈∑“ß ∂‘µ‘

«“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡Õ¬à“ß ¡∫Ÿ√≥å

(Completely†Randomized†Design: CRD) «‘‡§√“–Àå

À“§«“¡·ª√ª√«π (ANOVA) ·≈–‡ª√’¬∫‡∑’¬∫

§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬¢Õß§ÿ≥¿“æµà“ßÊ ∑’Ë«—¥‰¥â

¥â«¬«‘∏’ Duncanûs New Multiple Range Test

·≈–· ¥ßº—ß§«“¡™Õ∫¢ÕßºŸâ∫√‘‚¿§¥â«¬‡∑§π‘§

Principal Component Analysis (PCA) (Hair et al.,

2005) ‚¥¬„™â‚ª√·°√¡ ”‡√Á®√Ÿª∑“ß ∂‘µ‘ XLSTAT

(2006)

º≈°“√«‘®—¬·≈–°“√Õ¿‘ª√“¬º≈

º≈®“°°“√«‘ ‡§√“–Àå§à“§ÿ≥¿“æ∑“ß

°“¬¿“æ·≈–‡§¡’

     °“√§—¥‡≈◊Õ°º≈‘µ¿—≥±åπÈ”æ√‘°µ“·¥ß®“°§à“

§ÿ≥¿“æµà“ßÊ ∑’Ë«—¥‰¥â µ“¡¡“µ√∞“π¢ÕßπÈ”æ√‘°

 ”‡√Á®√Ÿª ·≈–¡’§à“§ÿ≥¿“æ Ÿß º≈°“√»÷°…“§ÿ≥¿“æ

∑“ß°“¬¿“æ·≈–∑“ß‡§¡’¢Õßº≈‘µ¿—≥±åπÈ”æ√‘°

µ“·¥ß Ÿµ√‡∫◊ÈÕßµâπ 6  Ÿµ√ ·≈–®“°∑âÕßµ≈“¥ 2 ¬’ËÀâÕ

(µ“√“ß∑’Ë 3 ·≈– 4 µ“¡≈”¥—∫)  “¡“√∂ √ÿª‰¥â«à“

µ—«Õ¬à“ßπÈ”æ√‘°µ“·¥ß∑’Ë®”Àπà“¬„π∑âÕßµ≈“¥ 2 ¬’ËÀâÕ

¡’§à“§«“¡ «à“ß (L*) ·≈–√–¥—∫§«“¡‡¢â¡¢Õß ’·¥ß

(a*) Õ¬Ÿà„π™à«ß‡¥’¬«°—∫πÈ”æ√‘°®“° Ÿµ√∑¥≈Õß

‚¥¬¡’ ’·¥ß§àÕπ¢â“ß‡¢â¡®“°ª√‘¡“≥æ√‘°·Àâß∑’Ë„™â

„π¢≥–∑’Ë¡’§«“¡™◊ÈπµË” ‡π◊ÈÕ —¡º— §àÕπ¢â“ß·Àâß°«à“

πÈ”æ√‘°®“° Ÿµ√∑¥≈Õß πÕ°®“°π’È¬—ß¡’§«“¡‡ª√’È¬«

πâÕ¬°«à“ ÷́ËßÕ“®‡π◊ËÕß¡“®“° Ÿµ√∑¥≈Õß¡’°“√„™â

¡–¢“¡‡ªï¬°„πª√‘¡“≥∑’Ë¡“°°«à“

µ“√“ß∑’Ë 3 §ÿ≥¿“æ∑“ß¥â“π ’¢Õßº≈‘µ¿—≥±åπÈ”æ√‘°

µ“·¥ß

µ—«Õ—°…√„π·π«µ—Èß∑’Ë·µ°µà“ß°—π· ¥ß∂÷ß§«“¡

·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ (P<0.05)
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º≈®“°°“√«‘‡§√“–Àåª√‘¡“≥·§ª‰´´‘π

ª√‘¡“≥ “√ª√–°Õ∫øïπÕ≈‘§·≈–°‘®°√√¡¢Õß “√

µâ“πÕπÿ¡Ÿ≈Õ‘ √–

‚ ¥ ¬ ß “ π «‘ ®— ¬ π’È ‰ ¥â ‡ ª √’ ¬ ∫ ‡ ∑’ ¬ ∫ °— ∫

ª√– ‘∑∏‘¿“æ¢Õß«‘µ“¡‘π´’ 1 °√—¡ ∑’Ë “¡“√∂¬—∫¬—Èß

Õπÿ¡Ÿ≈Õ‘ √–‰¥â√âÕ¬≈– 50 §à“°“√¥Ÿ¥°≈◊π· ß¢Õß

µ—«Õ¬à“ß·≈–µ—«Õ¬à“ß§«∫§ÿ¡∑’Ë‰¥â®“°°“√«—¥°‘®°√√¡

°“√µâ“πÕπÿ¡Ÿ≈Õ‘ √–¥â«¬«‘∏’ DPPH assay ·≈– Hy-

droxyl        radical scavenging  “¡“√∂π”‰ªÀ“§à“

IC
50

 (Inhibitory concentration at 50%)

´÷Ëß‡ªìπ§à“§«“¡‡¢â¡¢âπ¢Õß “√∑’Ë “¡“√∂¬—∫¬—Èß°“√

∑”ß“π¢ÕßÕπÿ¡Ÿ≈Õ‘ √–‰¥â√âÕ¬≈– 50 ‡¡◊ËÕµ—«Õ¬à“ß„¥Ê

¡’§à“ IC
50

 µË” ÿ¥ §◊Õ„™â§«“¡‡¢â¡¢âπ¢Õß«‘µ“¡‘π´’

„π√–¥—∫µË”„π°“√¬—∫¬—Èß · ¥ß«à“µ—«Õ¬à“ßπ—Èπ¡’

ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß°“√∑”ß“π¢ÕßÕπÿ¡Ÿ≈Õ‘ √–

‰¥â¥’°«à“µ—«Õ¬à“ß∑’Ë¡’§à“ IC
50

  Ÿß À√◊Õ„™â§«“¡‡¢â¡¢âπ

¡“°„π°“√¬—∫¬—Èß  πÈ”æ√‘°µ“·¥ß·µà≈– Ÿµ√„Àâ

§«“¡ “¡“√∂„π°“√µâ“πÕπÿ¡Ÿ≈Õ‘ √–∑’Ë·µ°µà“ß°—π‰ª

‚¥¬¡’·π«‚πâ¡¢Õß§«“¡ “¡“√∂„π°“√µâ“πÕπÿ¡Ÿ≈

Õ‘ √– Ÿß¢÷Èπ‡¡◊ËÕ§«“¡‡¢â¡¢âπ‡æ‘Ë¡¢÷Èπ

µ“√“ß∑’Ë 4 §ÿ≥¿“æ∑“ß‡§¡’¢Õßº≈‘µ¿—≥±åπÈ”æ√‘°

µ“·¥ß

µ—«Õ—°…√„π·π«µ—Èß∑’Ë·µ°µà“ß°—π· ¥ß∂÷ß§«“¡

·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ (P<0.05)

µ“√“ß∑’Ë 5 §à“ IC
50

 ª√‘¡“≥¢Õß “√ª√–°Õ∫øïπÕ≈‘§∑—ÈßÀ¡¥ ·≈–ª√‘¡“≥·§ª‰´´‘π„πº≈‘µ¿—≥±åπÈ”æ√‘°µ“·¥ß

µ—«Õ—°…√„π·π«µ—Èß∑’Ë·µ°µà“ß°—π· ¥ß∂÷ß§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ (P≤0.05)
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®“°µ“√“ß∑’Ë 5 · ¥ß„Àâ‡ÀÁπ«à“º≈¢Õß§à“

IC
50

 ¢ÕßπÈ”æ√‘°µ“·¥ß∑—Èß 6  Ÿµ√ ·≈–®“°∑âÕßµ≈“¥

2 ¬’ËÀâÕ ‚¥¬«‘∏’ DPPH assay ·≈– Hydroxyl radical

scavenging „Àâº≈‰ª„π∑‘»∑“ß‡¥’¬«°—π §◊Õ

πÈ”æ√‘°µ“·¥ß Ÿµ√ CHGH ¡’§à“ IC
50

 ‡∑’¬∫°—∫«‘µ“¡‘π´’

1 °√—¡  µË”∑’Ë ÿ¥ §◊Õ 289.31 ± 0.002 ·≈– 272.26

± 0.002  °√—¡/°√—¡ ¢Õß«‘µ“¡‘π´’ µ“¡≈”¥—∫

´÷Ëß· ¥ß«à“πÈ”æ√‘°µ“·¥ß Ÿµ√ CHGH ¡’§ÿ≥ ¡∫—µ‘

„π°“√µâ“πÕπÿ¡Ÿ≈Õ‘ √–‰¥â Ÿß°«à“πÈ”æ√‘°µ“·¥ß Ÿµ√

Õ◊ËπÊ Õ¬à“ß‰√°Áµ“¡πÈ”æ√‘°µ“·¥ß Ÿµ√∑’Ë  6 ¡’

§ÿ≥ ¡∫—µ‘„π°“√µâ“πÕπÿ¡Ÿ≈Õ‘ √–‰¥â Ÿß°«à“πÈ”æ√‘°

µ“·¥ß®“°∑âÕßµ≈“¥¬’ËÀâÕ MK1 (348.43  ± 0.003

·≈– 323.43 ± 0.003 °√—¡/°√—¡ ¢Õß«‘µ“¡‘π ’́

µ“¡≈”¥—∫) ∂÷ß·¡â«à“ª√‘¡“≥ à«πª√–°Õ∫¢Õßæ√‘°

·Àâß„ππÈ”æ√‘°µ“·¥ß Ÿµ√ CHGH ®–πâÕ¬°«à“

·µà‡π◊ËÕß®“°¡’ à«πª√–°Õ∫¢Õß°√–‡∑’¬¡∑’Ë¡“°°«à“

®÷ßÕ“®∑”„Àâ§à“§«“¡ “¡“√∂„π°“√µâ“πÕπÿ¡Ÿ≈Õ‘ √–

 Ÿß°«à“ „π¢≥–∑’ËπÈ”æ√‘°µ“·¥ß Ÿµ√ CMGL ¡’§à“

§«“¡ “¡“√∂„π°“√µâ“πÕπÿ¡Ÿ≈Õ‘ √–‰¡à·µ°µà“ß°—π

∑“ß ∂‘µ‘ (P>0.05) °—∫πÈ”æ√‘°µ“·¥ß®“°∑âÕßµ≈“¥

¬’ËÀâÕ MK2 (444.03±0.022, 404.58±0.022

·≈–446.54 ± 0.006, 405.85±0.006 °√—¡/°√—¡

¢Õß«‘µ“¡‘π´’ µ“¡≈”¥—∫) ‡π◊ËÕß®“°¡’ª√‘¡“≥ à«π

ª√–°Õ∫¢Õßæ√‘°·Àâß„°≈â‡§’¬ß°—π ·≈–¡’ª√‘¡“≥

 à«πª√–°Õ∫¢Õß°√–‡∑’¬¡∑’Ë‰¡à·µ°µà“ß°—π¡“°

®“°°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘¬—ßæ∫«à“

ªí ®®— ¬¢Õßª√‘¡ “≥æ√‘ °·Àâ ß·≈–°√– ‡∑’ ¬¡„π

º≈‘µ¿—≥±åπÈ”æ√‘°µ“·¥ß·µà≈– Ÿµ√¡’º≈µàÕ§à “

°‘®°√√¡¢Õß “√µâ“πÕπÿ¡Ÿ≈Õ‘ √–„πº≈‘µ¿—≥±å

°≈à“«§◊Õ ‡¡◊ËÕ‡æ‘Ë¡ª√‘¡“≥æ√‘°·Àâß·≈–°√–‡∑’¬¡

„π Ÿµ√®–™à«¬‡æ‘Ë¡§«“¡ “¡“√∂„π°“√µâ“πÕπÿ¡Ÿ≈

Õ‘ √– Ÿß¢÷Èπ

®“°°“√æ‘®“√≥“§à“ IC
50

 √à«¡°—∫ª√‘¡“≥

¢Õß “√ª√–°Õ∫øïπÕ≈‘§ æ∫«à“‡¡◊ËÕª√‘¡“≥¢Õß

 “√ª√–°Õ∫øïπÕ≈‘§‡æ‘Ë¡¢÷Èπ §à“ IC
50

 ®–≈¥≈ß

‚¥¬ª√‘¡“≥¢Õß “√ª√–°Õ∫øïπÕ≈‘§¢ÕßπÈ”æ√‘°

µ“·¥ß®–‰¥â¡“®“°æ√‘°‡ªìπ à«π„À≠à πÕ°®“°π’È

ª√‘¡“≥¢Õß “√·§ª‰´´‘π®– Ÿß¢÷Èπ®“°ª√‘¡“≥

æ√‘°·Àâß∑’Ë‡æ‘Ë¡¢÷Èπ∑—Èßπ’È “√·§ª‰´´‘π´÷Ëß¡’®ÿ¥‡¥◊Õ¥

Õ¬Ÿà∑’Ë 210-220 Ì´ ®–∑πµàÕ§«“¡√âÕπ·≈–§«“¡‡¬Áπ

(π‘®»‘√‘, 2542; Stecher et al.,1968) πÕ°®“°π’È

 “√µ—Èßµâπ¢Õß·§ª‰´ ‘́π ‡™àπ  “√„π°≈ÿà¡

vanillylamide (Diaz et al., 2004) Õ“®∂Ÿ°

§«“¡√âÕπ®“°°√–∫«π°“√º≈‘µ‡ª≈’Ë¬π„Àâ‡ªìπ “√

·§ª‰´´‘π‰¥â¡“°¢÷Èπ ( ÿπ∑√, 2547) ÷́Ëß∑”„Àâ

º≈‘µ¿—≥±åπÈ”æ√‘°∑’Ë¡’ª√‘¡“≥ à«πª√–°Õ∫¢Õßæ√‘°

·Àâß Ÿß  ¡’ª√‘¡“≥ “√·§ª‰´´‘π‡æ‘Ë¡ Ÿß¢÷Èπ

®“°°“√∑¥≈Õßæ∫«à “µ—«Õ¬à “ßπÈ”æ√‘°

µ“·¥ß®“°°“√∑¥≈Õß Ÿµ√ CHGH ¡’ª√‘¡“≥¢Õß

 “√ª√–°Õ∫ øïπÕ≈‘§¡“°°«à“µ—«Õ¬à“ßπÈ”æ√‘°µ“·¥ß

Õ◊ËπÊ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P≤0.05) ·¡â«à“

ª√‘¡“≥æ√‘°·Àâß„ππÈ”æ√‘°µ“·¥ß®“°∑âÕßµ≈“¥¬’ËÀâÕ

MK 1 ®–¡“°°«à“πÈ”æ√‘°µ“·¥ß Ÿµ√ CHGH ∑—Èßπ’È

Õ“®‡π◊ËÕß¡“®“°ª√‘¡“≥°√–‡∑’¬¡¢ÕßπÈ”æ√‘°µ“·¥ß

 Ÿµ√ CHGH ∑’Ë¡’ª√‘¡“≥¡“°°«à“·≈–ºà“π

°√–∫«π°“√„Àâ§«“¡√âÕπ∑’ËÕÿ≥À¿Ÿ¡‘µË”°«à“ 100 Ì´

(20 π“∑’) ´÷Ëß‡ªìπ ¿“«–∑’Ë “√µâ“πÕπÿ¡Ÿ≈Õ‘ √–„π

°√–‡∑’¬¡¡’§«“¡§ßµ—« (Gorinstein et al., 2005)  ®÷ß

∑”„Àâ§«“¡ “¡“√∂„π°“√¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √–¢ÕßπÈ”

æ√‘°µ“·¥ß Ÿµ√∑’Ë 6  Ÿß∑’Ë ÿ¥„πµ—«Õ¬à“ßπÈ”æ√‘°µ“·¥ß

8 µ—«Õ¬à“ß

º≈®“°°“√∑¥ Õ∫§«“¡™Õ∫¢ÕßºŸâ∫√‘‚¿§

®“°°“√∑¥ Õ∫™‘¡µ—«Õ¬à“ßº≈‘µ¿—≥±å„π

°≈ÿà¡ºŸâ∫√‘‚¿§®”π«π 62 §π ‰¥â§à“§–·ππ§«“¡™Õ∫

¢ÕßºŸâ∫√‘‚¿§∑’Ë¡’µàÕ§ÿ≥≈—°…≥–∑“ßª√– “∑ —¡º— 

µà“ßÊ ‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.05) ‚¥¬

§–·ππ‡©≈’Ë¬¢Õß§«“¡™Õ∫‚¥¬√«¡ §«“¡™Õ∫µàÕ

≈—°…≥–ª√“°Ø §«“¡™Õ∫µàÕ°≈‘Ëπ‚¥¬√«¡ ·≈–

§«“¡™Õ∫µàÕ§«“¡‡ºÁ¥Õ¬Ÿà„π√–¥—∫§àÕπ¢â“ß™Õ∫

‡≈Á°πâÕ¬ (5.77-5.26, 5.90-6.52, 5.63-6.32

·≈– 5.69-6.31 µ“¡≈”¥—∫) ¥—ß· ¥ß„πµ“√“ß∑’Ë 6
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Õ¬à“ß‰√°Áµ“¡®“°°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß

 ∂‘µ‘¬—ßæ∫«à“ª√‘¡“≥æ√‘°·Àâß∑’Ë‡ªìπ à«πª√–°Õ∫

„ππÈ”æ√‘°µ“·¥ß‰¡à¡’º≈µàÕµàÕ§–·ππ§«“¡™Õ∫

¥â“π°≈‘Ëπ‚¥¬√«¡ ·≈–§«“¡™Õ∫µàÕ≈—°…≥–ª√“°Ø

·µà¡’º≈µàÕ§à“§–·ππ§«“¡™Õ∫‚¥¬√«¡ ·≈–§«“¡

™Õ∫µàÕ§«“¡‡ºÁ¥ ‚¥¬πÈ”æ√‘°µ“·¥ß Ÿµ√∑’Ë¡’ª√‘¡“≥

æ√‘°·Àâß¡“°∑”„Àâ¡’ª√‘¡“≥ “√·§ª‰´ ‘́π ·≈–

§«“¡‡ºÁ¥ Ÿß¥â«¬ (CHGL; ·§ª‰´´‘π = 0.0053±

0.0001, §«“¡‡ºÁ¥ = 800.89±18.19 Scoville Unit

·≈– CHGH; ·§ª‰´´‘π = 0.0066±0.0000,

§«“¡‡ºÁ¥ = 989.86±0.67 Scoville Unit) ‚¥¬

®–¡’§à“§–·ππ§«“¡™Õ∫µàÕ§«“¡‡ºÁ¥πâÕ¬°«à“

 Ÿµ√∑’Ë¡’ª√‘¡“≥æ√‘°·Àâß„π√–¥—∫°≈“ß (CMGL

·≈– CMGH) ·≈–„π√–¥—∫µË” (CLGL ·≈– CLGH)

¥—ß· ¥ß„πµ“√“ß∑’Ë 7

µ“√“ß∑’Ë 6 §à“§–·ππ‡©≈’Ë¬§«“¡™Õ∫¢ÕßºŸâ∫√‘‚¿§

µàÕ§ÿ≥≈—°…≥–∑“ßª√– “∑ —¡º— 

¢Õßµ—«Õ¬à“ßº≈‘µ¿—≥±åπÈ”æ√‘°µ“·¥ß

8 µ—«Õ¬à“ß

µ“√“ß∑’Ë 7 §à“§–·ππ‡©≈’Ë¬§«“¡™Õ∫¢ÕßºŸâ∫√‘‚¿§µàÕ§«“¡‡ºÁ¥¢Õßµ—«Õ¬à“ßº≈‘µ¿—≥±åπÈ”æ√‘°µ“·¥ß 8 µ—«Õ¬à“ß

µ—«Õ—°…√„π·π«µ—Èß∑’Ë·µ°µà“ß°—π· ¥ß∂÷ß§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ (P≤0.05)
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·¡â«à“§à“§–·ππ§«“¡§«“¡™Õ∫µàÕ§«“¡

‡ºÁ¥¢Õßº≈‘µ¿—≥±åπÈ”æ√‘°µ“·¥ß Ÿµ√∑¥≈Õß∑—Èß

6  Ÿµ√ ·≈–πÈ”æ√‘°µ“·¥ß®“°∑âÕßµ≈“¥ 2  Ÿµ√

®–‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ·µàæ∫«à“

πÈ”æ√‘°®“°∑âÕßµ≈“¥ MK1 ´÷Ëß¡’ª√‘¡“≥æ√‘°·Àâß Ÿß

∂÷ß√âÕ¬≈– 20 ¡’ª√‘¡“≥·§ª‰´´‘π (0.0093) ·≈–

§«“¡‡ºÁ¥ (1395.59 Scoville Unit )  Ÿß∑’Ë ÿ¥

(P≤0.05) ¡’§à“§–·ππ‡©≈’Ë¬§«“¡™Õ∫µàÕ§«“¡‡ºÁ¥

‡∑à“°—π°—∫º≈‘µ¿—≥±å Ÿµ√ CMGH ´÷Ëß¡’ª√‘¡“≥

æ√‘°·Àâß„π√–¥—∫ª“π°≈“ß ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°πÈ”

æ√‘°µ“·¥ß®“°∑âÕßµ≈“¥ MK1 ‰¡à¡’ à«πª√–°Õ∫

¢Õß¢à“∑’Ë¡’ “√„Àâ§«“¡‡ºÁ¥ §◊Õ 1-acetoxy chavicol

acetate (Kubota et al., 2001) Õ’°∑—Èßª√‘¡“≥πÈ”µ“≈

∑’Ë¡’Õ¬Ÿà Ÿß (√âÕ¬≈– 20) „πº≈‘µ¿—≥±å∑”„ÀâºŸâ∑¥ Õ∫

‡°‘¥°“√À≈—Ëß¢Õß‚ª√µ’π„ππÈ”≈“¬¡“°¢÷Èπ®÷ß‡§≈◊Õ∫≈‘Èπ

·≈–™à«¬ªÑÕß°—π°“√√–§“¬‡§◊Õß®“° “√„Àâ§«“¡‡ºÁ¥

πÕ°®“°π’È´Ÿ‚§√ ¬—ß¬—∫¬—Èß°“√À≈—Ëß¢Õß “√‡§¡’ ◊ËÕ

ª√– “∑∑’ËµàÕ¡√—∫√Ÿâ ®÷ß∑”„Àâ√Ÿâ ÷°‡ºÁ¥πâÕ¬≈ß (Sizer

and Harris 1985; Nasrawi and Pangborn 1989)

·ºπ¿Ÿ¡‘Õß§åª√–°Õ∫À≈—° (PCA) · ¥ß∂÷ß

°“√®—¥°≈ÿà¡µ—«·ª√µà“ßÊ · ¥ß„π√Ÿª∑’Ë 2 Õ∏‘∫“¬

§«“¡·ª√ª√«π¢Õß™ÿ¥¢âÕ¡Ÿ≈ (correlation matrix)

„π 2 ¡‘µ‘ (PC1-PC2) ‰¥â√âÕ¬≈– 65.34  √ÿª‰¥â«à“

§à“§–·ππ§«“¡™Õ∫‚¥¬√«¡‡©≈’Ë¬ ·≈–§à“§–·ππ

§«“¡™Õ∫µàÕ§«“¡‡ºÁ¥‡©≈’Ë¬¢÷ÈπÕ¬Ÿà°—∫ª√‘¡“≥

æ√‘°·Àâß ª√‘¡“≥ “√·§ª‰´´‘π ·≈–§à“§«“¡‡ªìπ

°√¥¥à“ß‚¥¬ºŸâ∫√‘‚¿§®–™Õ∫º≈‘µ¿—≥±å∑’Ë¡’§àÕπ¢â“ß

‡ª√’È¬« (pH=3.38-3.75) ·≈–¡’§«“¡‡ºÁ¥„π√–¥—∫

µË”∂÷ßª“π°≈“ß (ª√‘¡“≥·§ª‰´´‘π√âÕ¬≈– 0.0006-

0.0012 ·≈–§«“¡‡ºÁ¥ 83.90-184.53 Scoville

Unit)

√Ÿª∑’Ë 2 °√“ø PCA · ¥ß§«“¡™Õ∫µàÕ§ÿ≥≈—°…≥–∑“ß

ª√– “∑ —¡º—  ∑“ß‡§¡’·≈–°“¬¿“æ¢Õßµ—«Õ¬à“ß

º≈‘µ¿—≥±åπÈ”æ√‘°µ“·¥ß®“°°≈ÿà¡ºŸâ∫√‘‚¿§ (n=62)

√Ÿª∑’Ë 3 º—ß§«“¡™Õ∫‚¥¬√«¡µàÕº≈‘µ¿—≥±åπÈ”æ√‘°µ“·¥ß

8 µ—«Õ¬à“ß®“°°≈ÿà¡ºŸâ∫√‘‚¿§®”π«π 62 §π
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®“°º—ß§«“¡™Õ∫‚¥¬√«¡¢ÕßºŸâ∫√‘‚¿§

(n=62) (√Ÿª∑’Ë 3) ‚¥¬∑’Ë·µà≈–®ÿ¥· ¥ß∂÷ß à«π

ª≈“¬¢Õß∑‘»∑“ß‡«§‡µÕ√å§«“¡™Õ∫®“°ºŸâ™‘¡·µà≈–§π

 √ÿª‰¥â«à“µ—«·∑π°≈ÿà¡ºŸâ∫√‘‚¿§¡’§«“¡™Õ∫µ—«Õ¬à“ß

πÈ”æ√‘°µ“·¥ß®“°°“√∑¥≈Õß„π®”π«π„°≈â‡§’¬ß°—∫

ºŸâ∫√‘‚¿§∑’Ë™Õ∫πÈ”æ√‘°µ“·¥ß®“°∑âÕßµ≈“¥∑—Èß 2 ¬’ËÀâÕ

‚¥¬æ‘®“√≥“®“°µ”·Àπàß¢Õßº≈‘µ¿—≥±å (√Ÿª∑’Ë 3b)

·≈–∑‘»∑“ß§«“¡™Õ∫¢ÕßºŸâ∫√‘‚¿§ (√Ÿª∑’Ë 3 a)

 √ÿªº≈°“√«‘®—¬

§«“¡ “¡“√∂„π°“√µâ“πÕπÿ¡Ÿ≈Õ‘ √–¢Õß

º≈‘µ¿—≥±åπÈ”æ√‘°µ“·¥ß®“°°“√∑¥≈ÕßÀ≈—ßºà“π

°√–∫«π°“√„Àâ§«“¡√âÕπ∑’ËÕÿ≥À¿Ÿ¡‘ 75-85 Ì´

‡«≈“ 20 π“∑’ ¬—ß§ßÕ¬Ÿà„π√–¥—∫∑’Ë Ÿß‡¡◊ËÕ‡∑’¬∫°—∫

πÈ”æ√‘°µ“·¥ß®“°∑âÕßµ≈“¥ ·≈–®– Ÿß¢÷Èπ‡¡◊ËÕ¡’

ª√‘¡“≥¢Õßæ√‘°·Àâß·≈–°√–‡∑’¬¡„π Ÿµ√‡æ‘Ë¡¢÷Èπ

 ”À√—∫§à“§«“¡ «à“ß (L*) ¢Õßº≈‘µ¿—≥±å

πÈ”æ√‘°µ“·¥ß‰¥â√—∫Õ‘∑∏‘æ≈®“°ª√‘¡“≥°√–‡∑’¬¡

‚¥¬ª√‘¡“≥°√–‡∑’¬¡∑’Ë Ÿß¢÷Èπ¡’º≈„Àâ§à“§«“¡ «à“ß

(L*) „πº≈‘µ¿—≥±å Ÿß¢÷Èπ ¢≥–∑’Ë√–¥—∫§«“¡‡¢â¡

¢Õß ’·¥ß (a*) ¡’§à“πâÕ¬≈ß‡¡◊ËÕª√‘¡“≥æ√‘°·Àâß

¡“°¢÷Èπ ·µà§«“¡‡ªìπ°√¥¥à“ß, §à“«Õ‡µÕ√å·Õ§µ‘«‘µ’È

·≈–ª√‘¡“≥§«“¡™◊Èπ„πº≈‘µ¿—≥±å®–¢÷ÈπÕ¬Ÿà°—∫

 à«πª√–°Õ∫Õ◊ËπÊ  ‡™àπ  ª√‘¡“≥¡–¢“¡‡ªï¬°„π Ÿµ√

ºŸâ∫√‘‚¿§¡’§«“¡™Õ∫µàÕº≈‘µ¿—≥±åπÈ”æ√‘°

µ“·¥ß∑’Ë¡’√ §àÕπ¢â“ß‡ª√’È¬« ¡’§«“¡‡ºÁ¥πâÕ¬∂÷ß

§«“¡‡ºÁ¥ª“π°≈“ß ·≈–®–™Õ∫º≈‘µ¿—≥±å∑’Ë¡’ª√‘¡“≥

æ√‘°·Àâß∑’Ë Ÿß¢÷Èπ‰¥â (√âÕ¬≈– 20) ‡¡◊ËÕ Ÿµ√π—Èπ (MK1)

¡’ª√‘¡“≥πÈ”µ“≈ (√âÕ¬≈– 20) ‡æ‘Ë¡¢÷Èπ

·π«∑“ß„π°“√æ—≤π“º≈‘µ¿—≥±åπÈ”æ√‘°

µ“·¥ß‡æ◊ËÕ„Àâ¡’ª√‘¡“≥ “√µâ“πÕπÿ¡Ÿ≈Õ‘ √– Ÿß Õ“®¡’

°“√‡æ‘Ë¡ª√‘¡“≥¢Õßæ√‘°·Àâß ´÷Ëß‡ªìπ·À≈àß¢Õß “√

µâ“πÕπÿ¡Ÿ≈Õ‘ √–∑’Ë¡’§«“¡§ßµ—«µàÕ§«“¡√âÕπ ‚¥¬

‡æ‘Ë¡ª√–¡“≥πÈ”µ“≈„πº≈‘µ¿—≥±å‡æ◊ËÕ™à«¬≈¥§«“¡

√Ÿâ ÷°‡ºÁ¥√âÕπ„πª“°¢ÕßºŸâ∫√‘‚¿§ ‡æ√“–πÈ”µ“≈™à«¬

„Àâ‡°‘¥°“√À≈—Ëß¢Õß‚ª√µ’π„ππÈ”≈“¬‰¥â¡“°¢÷Èπ ·≈–

®–∑”Àπâ“∑’Ë‡ªìπ™—ÈπªÑÕß°—π “√∑’Ë∑”„Àâ‡°‘¥°“√√–§“¬

‡§◊Õß ·≈–≈¥°“√√–§“¬‡§◊Õß„πª“°‚¥¬°“√¬—∫¬—Èß

°“√À≈—Ëß¢Õß “√ ◊ËÕª√– “∑∑’Ëµ”·Àπàß√—∫§«“¡√Ÿâ ÷°

(Nasrawi and Pangborn, 1988) À√◊Õ°“√‡æ‘Ë¡

ª√‘¡“≥ÀÕ¡·¥ß ÷́Ëß‡ªìπ à«πª√–°Õ∫∑’Ë¡’ª√‘¡“≥

¢Õß “√µâ“πÕπÿ¡Ÿ≈Õ‘ √– Ÿß°«à“æ√‘°·≈–°√–‡∑’¬¡

(Vinson et al., 1998) „π Ÿµ√¢ÕßπÈ”æ√‘°  ·µàµâÕß

ª√—∫≈¥Õÿ≥À¿Ÿ¡‘„π°“√º≈‘µ≈ß‡æ◊ËÕ√—°…“§«“¡§ßµ—«

¢Õß “√µâ“πÕπÿ¡Ÿ≈Õ‘ √–„π«—µ∂ÿ¥‘∫ÀÕ¡·¥ß  ∑—Èß¬—ß

µâÕß§”π÷ß∂÷ßª√‘¡“≥¢Õß®ÿ≈‘π∑√’¬å∑’Ë∑”„Àâ‡°‘¥‚√§

·≈–Õ“¬ÿ°“√‡°Á∫¢Õßº≈‘µ¿—≥±å

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥¡À“«‘∑¬“≈—¬¢Õπ·°àπ∑’Ë ‰¥â

®—¥ √√∑ÿπ«‘®—¬ª√–‡¿∑‡ß‘πÕÿ¥Àπÿπ∑—Ë«‰ª ªï°“√»÷°…“

2550 ·≈–»Ÿπ¬åπ«—µ°√√¡‡∑§‚π‚≈¬’À≈—ß°“√‡°Á∫‡°’Ë¬«:

Àπà«¬ß“π√à«¡¡À“«‘∑¬“≈—¬¢Õπ·°àπ  ”À√—∫∑ÿπ

 π—∫ πÿπß“π«‘®—¬π’È

‡Õ° “√Õâ“ßÕ‘ß

°ƒ…¥“  —¡æ—π∏“√—°…≥å. ¡.ª.ª. °“√ª√—∫ª√ÿßæ—π∏ÿå

æ√‘°. ¿“§«‘™“æ◊™‰√à  §≥–‡°…µ√»“ µ√å

¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å.

°—≠≠“  √—™µ™—¬¬». 2550.  °“√∑¥ Õ∫·≈–°“√·∫àß

°≈ÿà¡ºŸâ∫√‘‚¿§‚¥¬„™â ‡°≈«—¥‡®µ§µ‘·∫∫

æ Àÿ „ π º ≈‘ µ ¿— ≥ ±å πÈ” æ √‘ ° · ®à « ∫ Õ ß .

«‘∑¬“π‘æπ∏åª√‘≠≠“ª√—™≠“¥ÿ…Æ’∫—≥±‘µ

 “¢“«‘™“ ‡∑§‚π‚≈¬’Õ“À“√  ∫—≥±‘µ

«‘∑¬“≈—¬¡À“«‘∑¬“≈—¬¢Õπ·°àπ. 286 π.

∂πÕ¡»√’ «ß»å√—µπ“ ∂‘µ¬å. 2537.  ¡ÿπ‰æ√µâ“π¡–‡√Áß.
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103-107.
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