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Songklanakarin J. Sci. Technol., 2007, 29(3) : 837-846

Namprik is a typical Thai food containing various herbs. The diversity of  Namprik  depends on herb

composition and content, cooking method, and  flavor. The objective  of this study was to develop a fine, dried

and granular Namprik formula for eating with rice. The ingredients included many commonly found Thai

herbs. The recipe of lemon grass Namprik produced by Satree Ban-Tung  group, Khaokram district, Amphur

Mueang, Krabi province, Thailand, was reformulated. Mixture design was applied to optimize the amounts

of black pepper (10-33%), garlic (10-66.67%) and shallot (10-66.67%). Contour plot of hedonic scores and

the predictive regression models were calculated. Results showed that optimal formula should have 23.33%

black pepper, 66.67% garlic and 10% shallot. Optimum levels of additional mixed herbs consisting of 5-25%

kaffir lime leaves and 75-95% holy basil in the formula, using the mixture design, were also investigated. The

results of sensory evaluation using 9-point hedonic scale showed no significant differences in appearance,

taste and overall liking (p>0.05). However, the formula containing 4.2% kaffir lime leaves and 15.8% holy

basil obtained the highest average score for aroma (p<0.05). Various amounts of dried African chili (7, 5,

3%) were added to determine an acceptable hot and spicy flavor, using just-about-right scale. The results

revealed that the formula containing 7, 5 and 3% dried African chili were defined as just-about-right by 22,
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Formulation of Thai herbal Namprik

Jitbunjerdkul, S. and Kijroongrojana, K.

32 and 42% of the panelists, respectively. The final product was given average hedonic scores of aroma, taste,

spicy and overall liking ranging from like moderately to like very much. Appearance scores were in the

range of like slightly to like moderately. This study indicated that a more nutrition and healthier Namprik

containing some Thai herbs can be produced.

Key words : herbal Namprik, product formulation, Thai herbs
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°“√»÷°…“π’ÈµâÕß°“√»÷°…“æ—≤π“ Ÿµ√πÈ”æ√‘°∑’Ë¡’≈—°…≥–§àÕπ¢â“ß≈–‡Õ’¬¥·≈–√à«π·Àâß „™â ”À√—∫‚√¬À√◊Õ§≈ÿ°¢â“« ‚¥¬

„™â ¡ÿπ‰æ√‰∑¬´÷ËßÀ“ßà“¬  ∑—Èßπ’È‰¥âπ” à«πª√–°Õ∫¢Õß Ÿµ√πÈ”æ√‘°µ–‰§√â®“°°≈ÿà¡ µ√’∫â“π∑ÿàß µ.‡¢“§√“¡ Õ.‡¡◊Õß

®.°√–∫’Ë¡“ª√—∫ à«πº ¡‚¥¬»÷°…“À“ —¥ à«πº ¡∑’Ë‡À¡“– ¡¢Õßæ√‘°‰∑¬¥” °√–‡∑’¬¡ ·≈–ÀÕ¡·¥ß ¥â«¬·ºπ°“√

∑¥≈Õß¡‘°´å‡®Õ√å (mixture design) °”Àπ¥ª√‘¡“≥æ√‘°‰∑¬¥” 10-33.33%  °√–‡∑’¬¡ 10-66.67% ·≈–ÀÕ¡·¥ß

10-66.67% ·≈–∑¥ Õ∫∑“ßª√– “∑ —¡º— ¥â«¬°“√„Àâ§–·ππ§«“¡™Õ∫¥â«¬‡Œ‚¥π‘° ‡°≈ (9-point hedonic scale)
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¥’‰´πå-‡Õ°´å‡æ‘√å∑ √ÿàπ 7.0 (Design-Expert Version 7.0) æ∫«à“ —¥ à«π∑’Ë‡À¡“– ¡¢Õßæ√‘°‰∑¬¥” °√–‡∑’¬¡ ·≈–

ÀÕ¡·¥ß §◊Õ 23.33 66.67 ·≈– 10% µ“¡≈”¥—∫ ®“°π—Èπ®÷ßπ”„∫¡–°√Ÿ¥·≈–„∫°√–‡æ√“¡“‡ªìπ ¡ÿπ‰æ√‡ √‘¡‡æ‘Ë¡„π

 Ÿµ√¥—ß°≈à“«¥â«¬·ºπ°“√∑¥≈Õß¡‘°´å‡®Õ√å (mixture design) °”Àπ¥ —¥ à«πº ¡√–À«à“ß„∫¡–°√Ÿ¥Õ¬Ÿà„π™à«ß 5-25%

·≈–„∫°–‡æ√“ 75-95% ·≈–∑¥ Õ∫∑“ßª√– “∑ —¡º— ¥â«¬°“√„Àâ§–·ππ§«“¡™Õ∫¥â«¬‡Œ‚¥π‘° ‡°≈ (9-point

hedonic scale) º≈°“√»÷°…“æ∫«à“§–·ππ§«“¡™Õ∫¢Õß§ÿ≥≈—°…≥–¥â“π≈—°…≥–ª√“°Ø √ ™“µ‘ ·≈–§«“¡™Õ∫√«¡

‰¡à·µ°µà“ß°—π (p<0.05) ·µà™ÿ¥°“√∑¥≈Õß∑’Ë¡’„∫¡–°√Ÿ¥ 4.2% ·≈–„∫°√–‡æ√“ 15.8% ¡’§–·ππ‡©≈’Ë¬§«“¡™Õ∫

¥â“π°≈‘Ëπ‡§√◊ËÕß‡∑» Ÿß°«à“™ÿ¥°“√∑¥≈ÕßÕ◊Ëπ  ‡¡◊ËÕπ” Ÿµ√¥—ß°≈à“«¡“»÷°…“°“√ª√—∫√–¥—∫§«“¡‡ºÁ¥‚¥¬„™âª√‘¡“≥

æ√‘°¢’ÈÀπŸ√–¥—∫ 7 5 ·≈– 3% ·≈â«∑¥ Õ∫∑“ßª√– “∑ —¡º— ¥â«¬®— Õ–‡∫“∑å‰√∑å ‡°≈ (just-about-right scale) æ∫

«à“ºŸâ∑¥ Õ∫„Àâ§«“¡‡ÀÁπ«à“¡’§«“¡‡ºÁ¥æÕ¥’ ”À√—∫™ÿ¥°“√∑¥≈Õß∑’Ë„™âæ√‘° 7  5 ·≈– 3% ¥â«¬®”π«π 22 32 ·≈–

42% µ“¡≈”¥—∫  º≈‘µ¿—≥±å ÿ¥∑â“¬∑’Ë‰¥â ¡’§–·ππ§«“¡™Õ∫‚¥¬‡©≈’Ë¬¢Õß§ÿ≥≈—°…≥–¥â“π°≈‘Ëπ √ ™“µ‘ §«“¡

‡ºÁ¥ ·≈–§«“¡™Õ∫√«¡∑ÿ°§ÿ≥≈—°…≥–Õ¬Ÿà„π™à«ß§«“¡™Õ∫ª“π°≈“ß∂÷ß™Õ∫¡“° ¬°‡«âπ¥â“π≈—°…≥–ª√“°Ø¡’§–·ππ

§«“¡™Õ∫√–¥—∫™Õ∫‡≈Á°πâÕ¬∂÷ß™Õ∫ª“π°≈“ß  ¥—ßπ—Èπ®÷ß‡ÀÁπ‰¥â«à“°“√»÷°…“æ—≤π“ Ÿµ√πÈ”æ√‘° ¡ÿπ‰æ√®“°°“√

∑¥≈Õßπ’È∑”„Àâ‰¥âº≈‘µ¿—≥±åπÈ”æ√‘° ¡ÿπ‰æ√Õ’°™π‘¥Àπ÷Ëß∑’Ë¡’ à«πª√–°Õ∫¢Õß ¡ÿπ‰æ√‰∑¬™π‘¥µà“ßÊ ´÷Ëß¡’ª√–‚¬™πå

µàÕ ÿ¢¿“æ
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¢ÕßÕ“À“√‰∑¬¡’§ÿ≥§à“∑“ßÕ“À“√ Ÿß·≈–¡’ƒ∑∏‘Ï∑“ß™’«¿“æ
µà“ßÊ °—π‰ª  ‡™àπ  æ√‘°‰∑¬¡’ “√µâ“πÕπÿ¡Ÿ≈Õ‘ √–  ·≈–¡’

 ¡∫—µ‘  µâ“π¡–‡√Áß∑“ß‡¥‘πÕ“À“√  ·≈–µâ“π¡–‡√Áß°√–‡æ“–
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¡’ “√≈¥°“√Õÿ¥µ—π¢Õß‡ âπ‡≈◊Õ¥·≈–≈¥ª√‘¡“≥§Õ‡≈ ‡µÕ√Õ≈
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ÀÕ¡·¥ß °√–‡∑’¬¡ æ√‘°·Àâß πÈ”µ“≈∑√“¬¢“« ¡–¢“¡‡ªï¬°
‡°≈◊Õ‰Õ‚Õ¥’π   πÈ”æ√‘°‡º“ª≈“¬à“ß ¡’ à«πª√–°Õ∫∑’Ë ”§—≠
‰¥â·°à ª≈“¬à“ß·Àâß °√–‡∑’¬¡ °–ªî ÀÕ¡·¥ß πÈ”µ“≈ πÈ”ª≈“
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‰Õ‚Õ¥’π   πÈ”æ√‘°ª≈“¥ÿ°øŸ ¡’ à«πª√–°Õ∫∑’Ë ”§—≠ ‰¥â·°à
ª≈“¥ÿ°øŸ ÀÕ¡·¥ß °√–‡∑’¬¡ ¡–¢“¡‡ªï¬° ‡°≈◊Õ‰Õ‚Õ¥’π
πÈ”µ“≈∑√“¬ æ√‘°·Àâß   ·≈–πÈ”æ√‘°À¡Ÿ 4 √  ¡’ à«π
ª√–°Õ∫∑’Ë ”§—≠ ‰¥â·°à ‡π◊ÈÕÀ¡Ÿ∑Õ¥°√Õ∫ °√–‡∑’¬¡ ÀÕ¡
·¥ß  πÈ”µ“≈∑√“¬  ‡°≈◊Õ‰Õ‚Õ¥’π  ¡–¢“¡‡ªï¬°  æ√‘°·Àâß
‡ªìπµâπ (·À≈àßº≈‘µ: µ.√“ßÀ«“¬ Õ.æπ¡∑«π ®.°“≠®π∫ÿ√’)
πÕ°®“°π’È¬—ß¡’πÈ”æ√‘°∑’Ë‰¡à¡’‡π◊ÈÕ —µ«å‡ªìπ à«πª√–°Õ∫ ‡™àπ
πÈ”æ√‘°‡º“ªÉ“ ´÷Ëß¡’ à«πª√–°Õ∫∑’Ë ”§—≠ ‰¥â·°à æ√‘°·Àâß
‡¡Á¥„À≠à °√–‡∑’¬¡ ÀÕ¡·¥ß πÈ”ª≈“ πÈ”µ“≈ ‡°≈◊Õ ¡–¢“¡
‡ªï¬°  °–ªî  „™â‡°≈◊Õ‡ √‘¡∏“µÿ‰Õ‚Õ¥’πª√ÿß√   (·À≈àßº≈‘µ:
µ.√“ßÀ«“¬ Õ.æπ¡∑«π ®.°“≠®π∫ÿ√’) ·≈–πÈ”æ√‘° ¡ÿπ‰æ√
‡ªìππÈ”æ√‘°∑’Ëº ¡¥â«¬ ¡ÿπ‰æ√À≈“¬™π‘¥ (·À≈àßº≈‘µ:
µ.§«π√Ÿ Õ.√—µ¿Ÿ¡‘ ®. ß¢≈“)  Õ¬à“ß‰√°Á¥’ªí®®ÿ∫—π¡’ºŸâ∫√‘‚¿§
®”π«π‰¡àπâÕ¬∑’ËµâÕß°“√‡πâπ°“√∫√‘‚¿§‡§√◊ËÕß‡∑»·≈–
 ¡ÿπ‰æ√‡ªìπÕ“À“√‡æ◊ËÕ ÿ¢¿“æ ́ ÷Ëß°“√∫√‘‚¿§Õ“À“√∑’Ë¡’§ÿ≥§à“

∑“ß‚¿™π“°“√·≈–¡’ƒ∑∏‘Ï‡ √‘¡ √â“ß ÿ¢¿“æ®–‡ªìπ°“√À≈’°
‡≈’Ë¬ß°“√‡®Á∫ªÉ«¬„πÕ’°·π«∑“ßÀπ÷Ëß¥—ßπ—Èπ®÷ß‰¥âæ—≤π“ Ÿµ√
πÈ”æ√‘° ”‡√Á®√Ÿª∑’Ë„™â ¡ÿπ‰æ√‰∑¬‡ªìπ à«πª√–°Õ∫‡æ◊ËÕ‡æ‘Ë¡
§«“¡À≈“°À≈“¬¢Õßº≈‘µ¿—≥±åπÈ”æ√‘°·≈–‡ªìπ°“√‡æ‘Ë¡∑“ß
‡≈◊Õ°„Àâ°—∫ºŸâ∫√‘‚¿§∑’ËµâÕß°“√∫√‘‚¿§Õ“À“√∑’Ë¥’µàÕ ÿ¢¿“æÕ’°
∑“ßÀπ÷Ëß

«— ¥ÿ Õÿª°√≥å·≈–«‘∏’°“√∑¥≈Õß

1. °“√‡µ√’¬¡«—µ∂ÿ¥‘∫

„™â«—µ∂ÿ¥‘∫∑’Ë´◊ÈÕ®“°µ≈“¥ ¥‡∑»∫“≈π§√À“¥„À≠à
·≈–µ≈“¥ ¥§≈Õß‡√’¬π Õ.À“¥„À≠à ®. ß¢≈“ ‚¥¬§—¥‡≈◊Õ°
«—µ∂ÿ¥‘∫∑’Ë¡’§ÿ≥¿“æ

æ√‘°‰∑¬¥”·≈–æ√‘°·Àâß:  ≈â“ß∑”§«“¡ –Õ“¥ µ—Èß
„Àâ –‡¥Á¥πÈ”®π·Àâß π”¡“§—Ë«„π°√–∑– ¥â«¬Õÿ≥À¿Ÿ¡‘ª√–¡“≥
70oC  ®π¡’°≈‘ËπÀÕ¡  ·≈–‰¥â§«“¡™◊ÈπÕ¬Ÿà„π™à«ß 8-10%
√Õ„Àâ‡¬Áπ  ∫¥¥â«¬‡§√◊ËÕß∫¥‰øøÑ“

µ–‰§√â: ·°–‡ª≈◊Õ° à«ππÕ°·≈–‡ª≈◊Õ°·°àÕÕ° ≈â“ß
„Àâ –Õ“¥  µ—Èß„Àâ –‡¥Á¥πÈ”  À—Ëπ∫“ßÊ „Àâ‰¥â¢π“¥ ¡Ë”‡ ¡Õ
π”‰ª§—Ë«∑’ËÕÿ≥À¿Ÿ¡‘ 65-70oC ®π‰¥â§«“¡™◊Èπª√–¡“≥ 45-
50%  √Õ„Àâ‡¬Áπ  π”¡“∫¥≈–‡Õ’¬¥

„∫¡–°√Ÿ¥:  ‡¥Á¥„∫  ¥÷ß à«π·°π°≈“ß¢Õß„∫ÕÕ°
≈â“ß„Àâ –Õ“¥  –‡¥Á¥πÈ” À—ËπΩÕ¬„Àâ¡’¢π“¥ ¡Ë”‡ ¡Õ §—Ë«∑’Ë
Õÿ≥À¿Ÿ¡‘ 65-70oC ®π¡’°≈‘ËπÀÕ¡ ·≈–‰¥â§«“¡™◊Èπª√–¡“≥
25-30%  ·≈â«∫¥≈–‡Õ’¬¥

„∫°–‡æ√“:  ‡¥Á¥„∫π”¡“≈â“ß¥â«¬πÈ” –Õ“¥  √Õ„Àâ
 –‡¥Á¥πÈ” ·≈–π”¡“§—Ë«∑’ËÕÿ≥À¿Ÿ¡‘ 65-70oC ®π¡’§«“¡™◊Èπ
ª√–¡“≥ 45-50%  ·≈â«∫¥≈–‡Õ’¬¥

ÀÕ¡·¥ß ·≈–°√–‡∑’¬¡: ªÕ°‡ª≈◊Õ° ·≈â«π”¡“
≈â“ß¥â«¬πÈ” –Õ“¥  µ—Èß„Àâ –‡¥Á¥πÈ”  π”¡“À—Ëπ∫“ßÊ  ·≈â«
µ”„Àâ≈–‡Õ’¬¥

2. »÷°…“æ—≤π“ Ÿµ√πÈ”æ√‘° ¡ÿπ‰æ√

2.1 °“√º≈‘µπÈ”æ√‘°

π”‡§√◊ËÕßª√ÿß√ µ“¡ Ÿµ√ (πÈ”¡–¢“¡‡ªï¬°‡µ√’¬¡
‰¥â®“°‡π◊ÈÕ¡–¢“¡‡ªï¬°º ¡°—∫πÈ”„πÕ—µ√“ à«π 30:50 ·¬°
°“°·≈–‡¡≈Á¥ÕÕ°) ¡“º ¡§≈ÿ°‡§≈â“„Àâ‡¢â“°—π ·≈â«‡∑≈ß
°√–∑–µ—Èß∫π‰ø√–¥—∫ª“π°≈“ß„Àâ‡§√◊ËÕßª√ÿß√ ‡¥◊Õ¥ª√–¡“≥



Songklanakarin J. Sci. Technol.

Vol. 29  No. 3  May - Jun. 2007 840

Formulation of Thai herbal Namprik

Jitbunjerdkul, S. and Kijroongrojana, K.

2-3 π“∑’  ·≈â«‡µ‘¡ à«πº ¡«—µ∂ÿ¥‘∫ ¡ÿπ‰æ√  §—Ë«º ¡∑’Ë
Õÿ≥À¿Ÿ¡‘ 70-75oC ®π‰¥âπÈ”æ√‘°∑’Ë¡’°≈‘ËπÀÕ¡ ‰¥â§«“¡™◊Èπ
ª√–¡“≥ 20-25% („™â‡«≈“§—Ë«º ¡ª√–¡“≥ 5 π“∑’)

2.2 »÷°…“ª√‘¡“≥æ√‘°‰∑¬¥” °√–‡∑’¬¡ ·≈–

ÀÕ¡·¥ß ∑’Ë‡À¡“– ¡

®“° Ÿµ√πÈ”æ√‘°µ–‰§√â¢Õß·¡à∫â“π°≈ÿà¡ µ√’
∫â“π∑ÿàß µ.‡¢“§√“¡ Õ.‡¡◊Õß ®.°√–∫’Ë ´÷Ëß¡’ à«πª√–°Õ∫§◊Õ
æ√‘°¢’ÈÀπŸ·Àâß  æ√‘°‰∑¬¥”  °√–‡∑’¬¡ ÀÕ¡·¥ß  ·≈–µ–‰§√â
ª√ÿß√ ¥â«¬πÈ”µ“≈ªïö∫ πÈ”¡–¢“¡‡ªï¬° ·≈–‡°≈◊ÕªÉπ   π”¡“
»÷°…“À“ª√‘¡“≥æ√‘°‰∑¬¥”  °√–‡∑’¬¡  ·≈–ÀÕ¡·¥ß  ∑’Ë
‡À¡“– ¡‚¥¬°”Àπ¥™à«ßª√‘¡“≥¢Õßæ√‘°‰∑¬¥” 10-33.33%
°√–‡∑’¬¡ 10-66.67% ·≈–ÀÕ¡·¥ß 10-66.67% ¥â«¬
·ºπ°“√∑¥≈Õß¡‘°´å‡®Õ√å·∫∫¥’-ÕÕ∫µ‘¡—≈ ¥’‰´πå (D-
optimal design) ·≈–„™â‚ª√·°√¡ ”‡√Á®√Ÿª¥’‰´πå-‡Õ°´å‡æ‘√å∑
√ÿàπ 7.0 (Design-Expert Version 7.0, Stat-Ease, Inc,
USA) ∑—Èßπ’È„Àâ¡’ à«πº ¡¢Õßæ√‘°‰∑¬¥” °√–‡∑’¬¡ ·≈–
ÀÕ¡·¥ß√«¡°—π§‘¥‡ªìπ 15% ¢Õß à«πª√–°Õ∫∑—Èß Ÿµ√ ‰¥â
™ÿ¥°“√∑¥≈Õß 10 ™ÿ¥°“√∑¥≈Õß ·≈–¡’™ÿ¥°“√∑¥≈Õß´È”Õ’°
4 ™ÿ¥°“√∑¥≈Õß¥—ß· ¥ß„π Table 1  ∑¥ Õ∫§ÿ≥¿“æ∑“ß
ª√– “∑ —¡º— ¢ÕßπÈ”æ√‘°¥â“π≈—°…≥–ª√“°Ø  °≈‘Ëπ‡§√◊ËÕß
‡∑» √ ™“µ‘ §«“¡‡ºÁ¥ ·≈–§«“¡™Õ∫√«¡  ‚¥¬„™âºŸâ∑¥ Õ∫
∑’Ë§ÿâπ‡§¬°—∫°“√√—∫ª√–∑“ππÈ”æ√‘°§≈ÿ°¢â“«®”π«π 50 §π
„Àâ§–·ππ§«“¡™Õ∫‚¥¬‡Œ‚¥π‘° ‡°≈ (9-point hedonic
scale) π”º≈§–·ππ∑’Ë‰¥â ¡“ √â“ß·∫∫®”≈Õß (model) ·≈–
·ºπ¿“æ§Õπ∑—«√å (contour plot) ¥â«¬‚ª√·°√¡ ”‡√Á®√Ÿª
¥’‰´πå-‡Õ°´å‡æ‘√å∑ √ÿàπ 7.0 (Design-Expert Version 7.0,
Stat-Ease, Inc, USA)  ´÷Ëß‚ª√·°√¡®–À“·∫∫®”≈Õß∑’Ë
‡À¡“– ¡‚¥¬‡√‘Ë¡®“°·∫∫®”≈Õß‡ âπµ√ß (linear model)
µ“¡¥â«¬·∫∫®”≈Õß°”≈—ß Õß (quadratic model) ·≈â«µàÕ
¥â«¬·∫∫®”≈Õß≈Ÿ°∫“»°å (cubic model) ®“°π—Èππ”·ºπ
¿“æ§Õπ∑—«√å¡“´âÕπ∑—∫‡æ◊ËÕ°”Àπ¥‡ªìπæ◊Èπ∑’Ë°“√∑¥≈Õß∑’Ë
‡À¡“– ¡ ”À√—∫§—¥‡≈◊Õ°™ÿ¥°“√∑¥≈Õß∑’Ë„™â»÷°…“µàÕ‰ª

2.3   »÷°…“ª√‘¡“≥∑’Ë‡À¡“– ¡¢Õß„∫¡–°√Ÿ¥ ·≈–

„∫°–‡æ√“∑’Ë„™â‡ªìπ ¡ÿπ‰æ√‡ √‘¡

π”™ÿ¥°“√∑¥≈Õß∑’Ë§—¥‡≈◊Õ°®“°¢âÕ 2.2 ª√‘¡“≥
100 °√—¡¡“‡µ‘¡ à«πº ¡¢Õß„∫¡–°√Ÿ¥·≈–„∫°√–‡æ√“√«¡
°—πÕ’° 20 °√—¡ (√«¡πÈ”Àπ—° Ÿµ√∑—ÈßÀ¡¥‡ªìπ 120 °√—¡)
»÷°…“ª√‘¡“≥∑’Ë‡À¡“– ¡¢Õß„∫¡–°√Ÿ¥·≈–„∫°–‡æ√“ ‚¥¬

°”Àπ¥ à«πº ¡√–À«à“ß„∫¡–°√Ÿ¥ 5-25% ·≈–„∫°–‡æ√“
75-95% ¥â«¬·ºπ°“√∑¥≈Õß¡‘°´å‡®Õ√å ·∫∫ ¥’-ÕÕ∫µ‘¡—≈
¥’‰´πå (D-optimal design) ®“°°“√„™â‚ª√·°√¡ ”‡√Á®√Ÿª
¥’‰´πå-‡Õ°´å‡æ‘√å∑ √ÿàπ 7.0 (Design-Expert Version 7.0,
Stat-Ease, Inc, USA) ‰¥â™ÿ¥°“√∑¥≈Õß 6 ™ÿ¥ ·≈–¡’™ÿ¥
°“√∑¥≈Õß´È”Õ’° 3 ™ÿ¥ ¥—ß√“¬≈–‡Õ’¬¥„π Table 2 ∑¥ Õ∫
§ÿ≥¿“æ∑“ßª√– “∑ —¡º— ¥â«¬°“√„Àâ§–·ππ§«“¡™Õ∫‡™àπ

Table 1. The D-optimal design for mixtures

of black pepper, shallot and garlic

of lemongrass  Namprik.

% composition
treatments

black peppers shallot garlic

B1 10.00 23.33 66.67
B2 23.33 10.00 66.67
B3 33.33 10.00 56.67
B4 33.33 56.67 10.00
B5 10.00 66.67 23.33
B6 22.22 38.89 38.89
B7 10.00 37.78 52.22
B8 10.00 52.22 37.78
B9 22.77 24.45 52.78
B10 22.77 52.78 24.45
B11 23.33 10.00 66.67
B12 33.33 10.00 56.67
B13 33.33 56.67 10.00
B14 10.00 66.67 23.33

Table 2. The D-optimal design for study of

supplemented Namprik with various

percent  ratios of kaffir lime leaves

and holy basil.

   % composition
  treatments

kaffir lime leaves holy basil

S1 5 95
S2 25 75
S3 21 79
S4 13 87
S5 9 91
S6 17 83
S7 5 95
S8 5 95
S9 25 75
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‡¥’¬«°—∫¢âÕ 2.2  §—¥‡≈◊Õ°™ÿ¥°“√∑¥≈Õß∑’Ë¡’§–·ππ§«“¡
™Õ∫√«¡ Ÿß ÿ¥‡æ◊ËÕ„™â„π°“√∑¥≈ÕßµàÕ‰ª

2.4 »÷°…“°“√ª√—∫§«“¡‡ºÁ¥ (ª√‘¡“≥æ√‘°·Àâß)

π”™ÿ¥°“√∑¥≈Õß∑’Ë§—¥‡≈◊Õ°®“°¢âÕ 2.3 ¡“ª√—∫
ª√‘¡“≥æ√‘°·Àâß‡ªìπ 3 √–¥—∫ ‚¥¬·ºπ°“√∑¥≈Õß·∫∫ ÿà¡
µ≈Õ¥ (CRD; complete randomized design) ∑”°“√
∑¥≈Õß 3 ´È” ∑¥ Õ∫§ÿ≥¿“æ∑“ßª√– “∑ —¡º— ¥â«¬°“√„Àâ
§–·ππ§«“¡™Õ∫‡™àπ‡¥’¬«°—∫¢âÕ 2.2 æ√âÕ¡∑—Èß∑¥ Õ∫
§«“¡æÕ¥’¥â“π§«“¡‡ºÁ¥ ‚¥¬„™âºŸâ∑¥ Õ∫™ÿ¥‡¥’¬«°—∫°“√
∑¥ Õ∫¢âÕ 2.2 „Àâ§«“¡‡ÀÁπ·∫∫®— Õ–‡∫“∑å‰√∑å ‡°≈  (just-
about right scale) §◊Õ¡“°‡°‘π‰ª (™à«ß§–·ππ > 0 ∂÷ß
+ 10) æÕ¥’ (§–·ππ 0) ·≈–πâÕ¬‡°‘π‰ª (™à«ß§–·ππ < 0
∂÷ß -10) §—¥‡≈◊Õ°™ÿ¥°“√∑¥≈Õß∑’Ë¡’§–·ππ‡©≈’Ë¬®“°°“√
∑¥ Õ∫¥â«¬‡Œ‚¥π‘° ‡°≈ (9-point hedonic scale) ¥â“π
§«“¡™Õ∫√«¡¡’§à“ Ÿß ÿ¥  ·≈–¡’®”π«π¢ÕßºŸâ∑¥ Õ∫∑’Ë„Àâ
§«“¡‡ÀÁπ«à“‡ºÁ¥æÕ¥’¡“°∑’Ë ÿ¥¡“‡ªìπ Ÿµ√πÈ”æ√‘°„π°“√∑¥ Õ∫
§«“¡æÕ¥’¢Õß√ ™“µ‘¥â“π√ À«“π ‡ª√’È¬« ‡§Á¡ ·≈–‡ºÁ¥‚¥¬
°“√„Àâ§«“¡‡ÀÁπ·≈–§–·ππ·∫∫®— Õ–‡∫“∑å‰√∑å ‡°≈  (just-
about-right scale) ‡™àπ‡¥’¬«°—∫¢â“ßµâπ

2.5 «‘‡§√“–Àå§ÿ≥¿“æº≈‘µ¿—≥±å ÿ¥∑â“¬

§—¥‡≈◊Õ°™ÿ¥°“√∑¥≈Õß®“°¢âÕ 2.4 ∑’ËºŸâ∑¥™Õ∫
™‘¡„Àâ§«“¡‡ÀÁπ«à“√ ™“µ‘æÕ¥’¡“°∑’Ë ÿ¥‡ªìπº≈‘µ¿—≥±å ÿ¥∑â“¬
∑’Ëπ”¡“∑¥ Õ∫§ÿ≥¿“æ∑“ßª√– “∑ —¡º— ¥â«¬°“√„Àâ§–·ππ
§«“¡™Õ∫‡™àπ‡¥’¬«°—∫¢âÕ 2.2 ·≈–«‘‡§√“–ÀåÀ“§à“«Õ‡µÕ√å

·Õ°µ‘«‘µ’ (a
w
)  §à“ ’ (§à“ L*, a*, b*)  ·≈–§ÿ≥§à“∑“ß

‚¿™π“°“√

3. °“√«‘‡§√“–Àå∑“ß ∂‘µ‘

°“√ª√–‡¡‘π∑“ßª√– “∑ —¡º— ·∫∫®— Õ–‡∫“∑å‰√∑å
 ‡°≈ (just-about-right scale) „™â°“√∑¥ Õ∫‰§√å ·§«å
(χ2)  ·≈–°“√„Àâ§–·ππ§«“¡™Õ∫·∫∫‡Œ‚¥π‘° ‡°≈ (9-
point hedonic scale) «“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡¿“¬„π
∫≈ÁÕ° ¡∫Ÿ√≥å (randomized completely block design,
RCBD)  «‘‡§√“–Àå§«“¡·ª√ª√«π (analysis of variance,
ANOVA) ·≈–«‘‡§√“–Àå§«“¡·µ°µà“ß¢Õß§–·ππ‚¥¬°“√
∑¥ Õ∫¥—π·§π å¡—≈µ‘‡æ‘≈‡√π®å (Duncan's multiple range
test; DMRT) ®“°°“√„™â‚ª√·°√¡ ”‡√Á®√Ÿª‡Õ æ’‡Õ ‡Õ 
√ÿàπ 10.0 (SPSS for Window Version 10.0)   à«π°“√
«‘‡§√“–Àå§«“¡·ª√ª√«π ”À√—∫∑”π“¬√’‡°√ ™—π·≈–·∫∫
®”≈Õß„™â‚ª√·°√¡ ”‡√Á®√Ÿª  ¥’‰´πå-‡Õ°´å‡æ‘√å∑  √ÿàπ  7.0
(Design-Expert Version 7.0, Stat-Ease, Inc, USA)

º≈°“√∑¥≈Õß·≈–«‘®“√≥åº≈

1. °“√»÷°…“ —¥ à«π∑’Ë‡À¡“– ¡¢Õßæ√‘°‰∑¬¥” °√–‡∑’¬¡

·≈–ÀÕ¡·¥ß

®“°°“√∑¥ Õ∫§ÿ≥¿“æ∑“ßª√– “∑ —¡º— ‚¥¬°“√„Àâ
§–·ππ§«“¡™Õ∫§ÿ≥≈—°…≥–  ¥â“π≈—°…≥–ª√“°Ø  °≈‘Ëπ

Table 3. The predictive regression models for sensory attributes of the Namprik with varying amount

of black peppers  (A), shallot (B) and garlic (C).

     factor                                  regression model adj.R2 p lack of fit

appearance Y =  + 16.39A + 8.32B - 6.32C - 22.60AB - 13.34AC  - 0.73BC 0.8243 0.0011 0.3330
aroma Y =  + 139.60A + 3.12B + 4.51C - 242.31AB - 234.55AC + 0.2278 0.6900 0.0131

3.42BC + 268.43ABC - 157.90A2B - 157.90AB2 - 127.54A2C -
127.54AC2

taste Y = - 42.71A  + 8.12B - 6.43C + 82.60AB + 111.97AC + 0.9140 0.0008 0.4303
23.54BC - 156.78ABC - 34.02B 2C - 34.02B C2

spicy Y = + 5.58A + 6.55B + 6.34C 0.1637 0.1493 0.0685
overall liking Y = - 25.78A + 10.49B - 3.80C + 48.83AB + 78.31AC + 0.9079 0.0010 0.9756

14.00BC - 105.91ABC - 33.71B 2C - 33.71B C2

Y; sensory scores, A; 10-33.33% black pepper, B; 10-66.6% shallot and C; 10-66.67% garlic.

adj.R2; The adjusted R2 and p; probability level
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‡§√◊ËÕß‡∑» √ ™“µ‘ §«“¡‡ºÁ¥ ·≈–§«“¡™Õ∫√«¡ ¥â«¬ 9-
point hedonic scale æ∫«à“§–·ππ§«“¡™Õ∫‡©≈’Ë¬¢Õß∑ÿ°
§ÿ≥≈—°…≥–Õ¬Ÿà„π™à«ß™Õ∫‡≈Á°πâÕ¬∂÷ß™Õ∫ª“π°≈“ß (§–·ππ

6-7) ·≈–‡¡◊ËÕ √â“ß·∫∫®”≈Õß (Table 3) ·≈– √â“ß·ºπ
¿“æ§Õπ∑—«√å (Figure 1) ‡ÀÁπ‰¥â«à“¡’§à“ À —¡æ—π∏å Ÿß (R2

= 0.8-0.9) √–À«à“ßª√‘¡“≥æ√‘°‰∑¬¥” °√–‡∑’¬¡ ·≈–
ÀÕ¡·¥ß„π™à«ßª√‘¡“≥∑’Ë»÷°…“°—∫§–·ππ§«“¡™Õ∫¢Õß
ªí®®—¬§ÿ≥≈—°…≥–¥â“π≈—°…≥–ª√“°Ø √ ™“µ‘ ·≈–§«“¡™Õ∫
√«¡·≈–¡’§à“∑’Ë· ¥ß∂÷ß§«“¡§≈“¥‡§≈◊ËÕπ®“°·∫∫®”≈Õß
(lack of fit) ‰¡à¡’π—¬ ”§—≠ (p>0.05) ¢≥–∑’Ë·∫∫®”≈Õß
¢Õß§ÿ≥≈—°…≥–¥â“π°≈‘Ëπ‡§√◊ËÕß‡∑»·≈–§«“¡‡ºÁ¥¡’§à“ À-
 —¡æ—π∏åµË” (R2 = 0.1-0.2) √«¡∑—Èß¡’§à“§«“¡§≈“¥‡§≈◊ËÕπ
¢Õß·∫∫®”≈Õß∑’Ë¡’π—¬ ”§—≠ (p<0.05) π—Ëπ§◊Õ ·∫∫®”≈Õß
®“°§–·ππ¢Õß§ÿ≥≈—°…≥–¥â“π≈—°…≥–ª√“°Ø √ ™“µ‘·≈–
§«“¡™Õ∫√«¡‡∑à“π—Èπ∑’Ë„™â∑”π“¬™ÿ¥°“√∑¥≈Õß∑’Ë‡À¡“– ¡‰¥â
®÷ßπ”·ºπ¿“æ§Õπ∑—«√å¢Õß§ÿ≥≈—°…≥–∑—Èß “¡¥—ß°≈à“«¡“
´âÕπ∑—∫‡æ◊ËÕÀ“æ◊Èπ∑’Ë∑¥≈Õß∑’Ë‡À¡“– ¡  ‰¥âº≈¥—ß· ¥ß„π
Figure 2 §—¥‡≈◊Õ°™ÿ¥°“√∑¥≈Õß∑’Ë¡’§à“§–·ππ§«“¡™Õ∫ Ÿß
°«à“™ÿ¥°“√∑¥≈ÕßÕ◊Ëπ„π∑ÿ°¥â“π‡ªìπ™ÿ¥°“√∑¥≈Õß∑’Ë‡À¡“– ¡
´÷Ëß‡ªìπ™ÿ¥°“√∑¥≈Õß∑’Ë¡’ —¥ à«πº ¡¢Õßæ√‘°‰∑¬¥” °√–‡∑’¬¡
·≈–ÀÕ¡·¥ß ‡ªìπ 23.33, 66.67 ·≈– 10.00% µ“¡≈”¥—∫
π”‰ª„™â„π°“√»÷°…“µàÕ‰ª

A = 10-33.33% black pepper, B = 10-66.67% shallot and
C = 10-66.67% garlic

Figure 1. Contour  plot  of  hedonic  scores  of

appearance, taste, and overall liking of

the Namprik with varying amount of

black pepper (A), shallot (B) and garlic

(C).

A = 10-33.33% black pepper, B = 10-66.67% shallot and
C = 10-66.67% garlic

Figure 2. An  optimum  region  (yellow  area)  of

black pepper (A), shallot (B) and garlic

(C)  that  would  yield  Namprik  with

score 6.5 or higher on 9- point hedonic

scale of appearance, taste, and overall

liking.

(Color figure can be viewed in the electronic version)
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2. °“√»÷°…“ª√‘¡“≥∑’Ë‡À¡“– ¡¢Õß ¡ÿπ‰æ√‡ √‘¡®“°

„∫¡–°√Ÿ¥ ·≈–„∫°–‡æ√“

®“° Table 4 æ∫«à“ —¥ à«π¢Õß„∫¡–°√Ÿ¥·≈–„∫
°√–‡æ√“‰¡à¡’Õ‘∑∏‘æ≈µàÕ§«“¡™Õ∫„π·∫∫®”≈Õß (p>0.05)
·≈–§–·ππ§«“¡™Õ∫‡©≈’Ë¬¢Õß§ÿ≥≈—°…≥–¥â“π≈—°…≥–
ª√“°Ø °≈‘Ëπ‡§√◊ËÕß‡∑»  √ ™“µ‘  §«“¡‡ºÁ¥  ·≈–§«“¡™Õ∫
√«¡ ¡’§à“¡“°°«à“ 6 „π∑ÿ°§ÿ≥≈—°…≥– ´÷Ëß‡ªìπ™à«ß§«“¡
™Õ∫‡≈Á°πâÕ¬∂÷ß™Õ∫ª“π°≈“ß·≈–‰¡à¡’§«“¡·µ°µà“ß√–À«à“ß
™ÿ¥°“√∑¥≈Õß (p>0.05) ¬°‡«âπ™ÿ¥°“√∑¥≈Õß S3 ∑’Ë¡’
§–·ππ§«“¡™Õ∫¥â“π°≈‘Ëπ‡§√◊ËÕß‡∑» Ÿß°«à“™ÿ¥°“√∑¥≈ÕßÕ◊Ëπ
®÷ß§—¥‡≈◊Õ°™ÿ¥°“√∑¥≈Õß S3  ´÷Ëßª√–°Õ∫¥â«¬ —¥ à«π„∫
¡–°√Ÿ¥  4.2%  ·≈–„∫°√–‡æ√“  15.8%  „™â„π°“√∑¥≈Õß
µàÕ‰ª

3. °“√ª√—∫√–¥—∫§«“¡‡ºÁ¥ (ª√‘¡“≥æ√‘°¢’ÈÀπŸ·Àâß)

®“°°“√∑¥≈Õßª√—∫ª√‘¡“≥æ√‘°¢’ÈÀπŸ·Àâß ‡ªìπ 7  5
·≈– 3% æ∫«à“πÈ”æ√‘°∑—Èß “¡ Ÿµ√¡’§–·ππ§«“¡™Õ∫®“°
9-point hedonic scale ¢Õß∑ÿ°§ÿ≥≈—°…≥–‰¡à·µ°µà“ß°—π

Table 4. Average hedonic scores of the Namprik supplementing with varying amount

of kaffirlime leaves and holy basil.

sensory attributes
treatments

appearance aroma taste spicy overall liking

S1 6.29±0.065 a 6.43±0.066 c 6.49±0.082 a 6.41±0.083 a 6.63±0.064 a

S2 6.37±0.080 a  6.64±0.081 bc 6.57±0.101 a 6.41±0.102 a 6.71±0.079 a

S3 6.36±0.113 a 6.88±0.115 a 6.76±0.142 a 6.64±0.144 a 6.80±0.112 a

S4 6.21±0.113 a   6.64±0.115 abc 6.58±0.142 a 6.32±0.144 a 6.77±0.112 a

S5 6.25±0.113 a  6.76±0.115 ab 6.64±0.142 a 6.63±0.144 a 6.78±0.112 a

S6 6.24±0.113 a  6.50±0.115 bc 6.58±0.142 a 6.48±0.144 a 6.62±0.112 a

a,b,c ; The same letters under the same column indicate non significant differences (p>0.05).

Table 5.   Average hedonic scores of the Namprik containing different amount of

chili.

%dried chili appearance aroma taste spicy overallliking

7 7.40±0.118 a 7.23±0.141 ab 7.00±0.166 a 7.03±0.152 a 7.13±0.158 a

5 6.37±0.118 b 7.43±0.141 a 7.20±0.166 a 7.00±0.152 a 7.10±0.158 a

3 6.47±0.118 b 7.07±0.141 ab 7.03±0.166 a 7.10±0.152 a 7.17±0.158 a

a, b,c ; The same letters under the same column indicate non significant differences (p>0.05).

(p>0.05) ¥—ßº≈„π Table 5  ·≈–®“°°“√∑¥ Õ∫§«“¡
æÕ¥’¥â“π§«“¡‡ºÁ¥ ‰¥âº≈¥—ß· ¥ß„π Table 6 ´÷Ëß‡ÀÁπ‰¥â«à“
ª√‘¡“≥æ√‘° 7% ·≈– 5%  ¡’®”π«πºŸâ∑¥ Õ∫∑’Ë¡’§«“¡ºŸâ
∑¥™Õ∫™‘¡„Àâ§«“¡‡ÀÁπ«à“√ ™“µ‘æÕ¥’¡“°∑’Ë ÿ¥ ‡ÀÁπ«à“√ ‡ºÁ¥
æÕ¥’ ‡ºÁ¥¡“°‰ª ·≈–‡ºÁ¥πâÕ¬‰ª ¡’§«“¡·µ°µà“ß°—π (p<
0.05) ·µà∑’Ëª√‘¡“≥æ√‘° 3% ‰¡àæ∫§«“¡·µ°µà“ß¥—ß°≈à“«
(p>0.05) ‡π◊ËÕß®“°§«“¡‡ºÁ¥‡ªìπ§ÿ≥≈—°…≥–∑’Ë·ª√µ“¡§«“¡
™Õ∫¢Õß·µà≈–∫ÿ§§≈·≈–·µ°µà“ß°—πµ“¡π‘ —¬°“√∫√‘‚¿§¢Õß
ª√–™“°√„π·µà≈–∑âÕß∂‘Ëπ ¥—ßπ—ÈπÕ“®º≈‘µπÈ”æ√‘° ¡ÿπ‰æ√∑’Ë
„™âª√‘¡“≥æ√‘°‰¥â∑—Èß 7 5 ·≈– 3% ‚¥¬°”Àπ¥‡ªìπ√–¥—∫
§«“¡‡ºÁ¥¡“° ª“π°≈“ß ·≈–‡ºÁ¥πâÕ¬µ“¡≈”¥—∫„Àâ‡ªìπ∑“ß
‡≈◊Õ°¢ÕßºŸâ∫√‘‚¿§  Õ¬à“ß‰√°Á¥’®“°°“√»÷°…“§√—Èßπ’È æ∫«à“
ºŸâ∑¥ Õ∫„Àâ§«“¡‡ÀÁπ«à“¡’§«“¡‡ºÁ¥æÕ¥’ ”À√—∫™ÿ¥°“√∑¥≈Õß
∑’Ë„™âæ√‘° 7  5 ·≈– 3% ¥â«¬®”π«π 22 32 ·≈– 42%
µ“¡≈”¥—∫   à«πºŸâ∑’Ë„Àâ§«“¡‡ÀÁπ«à“§«“¡‡ºÁ¥¡“°‡°‘π‰ª ¡’
®”π«π 72 56 ·≈– 34% µ“¡≈”¥—∫ ®÷ß‡≈◊Õ°„™â Ÿµ√∑’Ë¡’
ª√‘¡“≥æ√‘° 3% „™â„π°“√»÷°…“µàÕ‰ª
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4. °“√∑¥ Õ∫§«“¡æÕ¥’¥â“π√ ™“µ‘ (À«“π ‡ª√’È¬« ‡§Á¡

·≈–‡ºÁ¥)

®“°°“√∑¥ Õ∫§«“¡æÕ¥’¥â“π√ ™“µ‘¢ÕßπÈ”æ√‘°∑’Ë
º≈‘µµ“¡ à«πª√–°Õ∫∑’Ë§—¥‡≈◊Õ°®“°º≈°“√∑¥≈Õß¢âÕ  2
·≈– 3 æ∫«à“ §«“¡À«“π §«“¡‡ª√’È¬« ·≈–§«“¡‡ºÁ¥¡’
®”π«πºŸâ∑¥ Õ∫∑’Ë„Àâ§–·ππ„π ‡°≈∑’ËæÕ¥’¡’¡“°°«à“®”π«π
ºŸâ∑¥ Õ∫∑’Ë„Àâ§–·ππ„π ‡°≈∑’Ë¡“°‡°‘π‰ª·≈–πâÕ¬‡°‘π‰ª
Õ¬à“ß¡’π—¬ ”§—≠  ·µà¥â“π§«“¡‡§Á¡π—Èπ®”π«πºŸâ∑¥ Õ∫∑’Ë„Àâ
§–·ππ„π™à«ß ‡°≈µà“ßÊ ‰¡à·µ°µà“ß (p>0.05) ‚¥¬∑’Ë¡’
ºŸâ∑¥ Õ∫„Àâ§«“¡‡ÀÁπ«à“∑ÿ°√ ™“µ‘æÕ¥’ ¥â«¬®”π«π 27 23

21 ·≈– 28 §π§‘¥‡ªìπ 54 46 42 ·≈– 56% µ“¡≈”¥—∫
¥—ß· ¥ß„π Table 7 ´÷Ëß‡ÀÁπ‰¥â«à“™ÿ¥°“√∑¥≈Õß∑’Ë‡≈◊Õ°‡ªìπ
 Ÿµ√æ—≤π“π’È¡’√ ™“µ‘∑’ËºŸâ∑¥ Õ∫„Àâ°“√¬Õ¡√—∫

5. °“√µ√«® Õ∫§ÿ≥¿“æ¢Õßº≈‘µ¿—≥±å ÿ¥∑â“¬

5.1 §ÿ≥¿“æ∑“ßª√– “∑ —¡º— 
®“°°“√ª√–‡¡‘π§ÿ≥¿“æ∑“ßª√– “∑ —¡º— ¢Õß

º≈‘µ¿—≥±å ÿ¥∑â“¬ æ∫«à“ ºŸâ∑¥ Õ∫„Àâ§–·ππ§«“¡™Õ∫‡©≈’Ë¬
¢Õß§ÿ≥≈—°…≥–¥â“π≈—°…≥–ª√“°Ø °≈‘Ëπ‡§√◊ËÕß‡∑» √ ™“µ‘
§«“¡‡ºÁ¥ ·≈–§«“¡™Õ∫√«¡¥â«¬ 9-point hedonic scale

Table 6. Just-about-right (JAR) of the Namprik containing different

amount of chili.

% chili         JAR Panelists (%) JAR scores χχχχχ2

(scale -10 to +10)

7 not hot enough 3(6%) -1.20 20.96*
just about right 11(22%) 0
much too hot 36(72%) 3.30

5 not hot enough 6(12%) -1.00 8.20*
just about right 16(32%) 0
much too hot 28(56%) 3.79

3 not hot enough 12(24%) -1.31 1.23ns

just about right 21(42%) 0
much too hot 17(34%) 3.15

Table 7. Just-about-right (JAR ) for various tastes of the Namprik.

taste         JAR Panelists (%) JAR scores χχχχχ2

(scale -10 to +10)

sweet not sweet enough 7(14%) -1.26 12.04*
just about right 27(54%) 0
much too sweet 16(32%) 2.11

sour not sour enough 18(36%) -2.36 6.04*
just about right 23(46%) 0
much too sour 9(18%) 1.07

salty not salty enough 12(24%) -1.98 2.44ns

just about right 21(42%) 0
much too salty 17(34%) 1.77

spicy not spicy enough 4(8%) -2.50 17.44*
just about right 28(56%) 0
much too spicy 18(36%) 2.23
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‡ªìπ 6.42 7.44 7.47 7.46 ·≈– 7.29 µ“¡≈”¥—∫ ´÷Ëß
§–·ππ§«“¡™Õ∫∑ÿ°§ÿ≥≈—°…≥–¬°‡«âπ≈—°…≥–ª√“°Ø¡’§à“
Õ¬Ÿà„π™à«ß§«“¡™Õ∫ª“π°≈“ß∂÷ß™Õ∫¡“°·≈–§–·ππ§«“¡
™Õ∫¢ÕßπÈ”æ√‘° Ÿµ√æ—≤π“¡’§à“ Ÿß°«à“ Ÿµ√°àÕπª√—∫§«“¡‡ºÁ¥
´÷Ëß¡’§–·ππ§«“¡™Õ∫Õ¬Ÿà„π™à«ß™Õ∫‡≈Á°πâÕ¬∂÷ß™Õ∫ª“π°≈“ß
∑—Èßπ’È‡π◊ËÕß®“° ’¢Õß ¡ÿπ‰æ√∑’Ë‡ªìπæ◊™ ’‡¢’¬«¡’º≈≈¥§«“¡
‡¢â¡ ’·¥ß¢Õßæ√‘°

5.2 §ÿ≥¿“æ∑“ß°“¬¿“æ

º≈°“√«‘‡§√“–Àå§à“ ’ æ∫«à“ ¡’§à“ L* a* b*
‡ªìπ 34.49±0.221 12.20±0.149 ·≈– 22.13±0.555
µ“¡≈”¥—∫ ´÷ËßÕ¬Ÿà„π™à«ß¢Õß ’·¥ßπâÕ¬  º≈‘µ¿—≥±åπÈ”æ√‘°¡’
 ’·¥ß§àÕπ¢â“ß§≈È”   à«πº≈°“√À“§à“ a

w
 æ∫«à“ ¡’§à“‡∑à“°—∫

0.61 ´÷ËßÕ¬Ÿà„π™à«ß¢Õß‡°≥±å¡“µ√∞“ππÈ”æ√‘°∑’Ë°”Àπ¥‰«â„Àâ
¡’§à“‰¡à‡°‘π 0.85 ( ”π—°ß“π¡“µ√∞“πÕÿµ “À°√√¡, 2536)

5.3 §ÿ≥§à“∑“ß‚¿™π“°“√

®“°°“√«‘‡§√“–Àå∑“ß‡§¡’ æ∫«à“ º≈‘µ¿—≥±å
πÈ”æ√‘° ÿ¥∑â“¬¡’ª√‘¡“≥§«“¡™◊Èπ 20.06%  ‰¢¡—π 0.71%
‚ª√µ’π 4.49%  „¬Õ“À“√ 16.1 °√—¡/100 °√—¡  ·§≈‡ ’́¬¡
168 ¡°./100 °√—¡   ‚´‡¥’¬¡ 7247 ¡°./100 °√—¡
øÕ øÕ√—  97 ¡°./100 °√—¡  ‚ª·µ ‡´’¬¡ 634 ¡°./100
°√—¡  ‡À≈Á° 6.0 ¡°./100 °√—¡  «‘µ“¡‘π∫’ 1 0.56 ¡°./100
°√—¡ ·≈–«‘µ“¡‘π∫’ 2 0.11 ¡°./100 °√—¡ ‡ÀÁπ‰¥â«à“ª√‘¡“≥
‰¢¡—π§àÕπ¢â“ßµË”‡π◊ËÕß®“°°√√¡«‘∏’°“√º≈‘µπÈ”æ√‘°„π°“√
»÷°…“π’È‰¡à¡’°“√„™â‰¢¡—π·≈–πÈ”¡—π  ´÷Ëß®—¥«à“‡ªìπº≈¥’µàÕ
 ÿ¢¿“æ∑”πÕß‡¥’¬«°—∫πÈ”æ√‘°§≈ÿ°¢â“«Õ◊ËπÕ’°À≈“¬™π‘¥  ·µà
¡’·µ°µà“ß®“°πÈ”æ√‘°‡º“∑’Ë¡—°¡’‰¢¡—π Ÿß ‡π◊ËÕß®“°¡’°“√„™â
πÈ”¡—π∑Õ¥ à«πª√–°Õ∫«—µ∂ÿ¥‘∫ ·≈–πÈ”æ√‘°‡º“¥Õ°‚ π´÷Ëß
„™âπÈ”¡—πº—¥ à«πº ¡ ( “¬Ωπ π‘Ë¡‡º◊Õ° ·≈–Õ√πÿ™ ÕàÕπ ’,
2546) Õ¬à“ß‰√°Á¥’  “∑‘  Õ‘π∑√°”·Àß (2548) ¡’¢âÕ·π–π”
«à“ºŸâªÉ«¬∑’Ë‡ªìπ‚√§§«“¡¥—π‚≈À‘µ Ÿß·≈–‚√§‰µ§«√À≈’°‡≈’Ë¬ß
À√◊Õ®”°—¥°“√∫√‘‚¿§πÈ”æ√‘°‡π◊ËÕß®“°πÈ”æ√‘°¡’ª√‘¡“≥‚´‡¥’¬¡
§àÕπ¢â“ß Ÿß

 √ÿª

πÈ”æ√‘° ¡ÿπ‰æ√‰∑¬∑’Ë‰¥â®“°°“√»÷°…“§√—Èßπ’È ¡’ à«π
ª√–°Õ∫ ¡ÿπ‰æ√¥—ßπ’È§◊Õ æ√‘°¢’ÈÀπŸ·Àâß æ√‘°‰∑¬¥” °√–‡∑’¬¡
ÀÕ¡·¥ß µ–‰§√â „∫¡–°√Ÿ¥ ·≈–„∫°√–‡æ√“  ª√ÿß√ ¥â«¬

πÈ”µ“≈ªïö∫ πÈ”¡–¢“¡‡ªï¬° ·≈–‡°≈◊Õ  ´÷Ëßº≈‘µ¿—≥±å ÿ¥∑â“¬
¡’§–·ππ‡©≈’Ë¬§«“¡™Õ∫®“°°“√∑¥ Õ∫∑“ßª√– “¡ —¡º— 
¥â«¬‡Œ‚¥π‘° ‡°≈ (9-point hedonic scale) ¢Õßªí®®—¬
§ÿ≥¿“æ¥â“π≈—°…≥–ª√“°Ø °≈‘Ëπ‡§√◊ËÕß‡∑» √ ™“µ‘ §«“¡
‡ºÁ¥ ·≈–§«“¡™Õ∫√«¡‡ªìπ 6.42 7.44 7.47 7.46 ·≈–
7.29 µ“¡≈”¥—∫  ¡’§à“ a

w
 ‡∑à“°—∫  0.61  §à“( ’) L*  a*

·≈– b*  ‡∑à“°—∫  34.49±0.221  12.20±0.149  ·≈–
22.13±0.555 ·≈–¡’§ÿ≥§à“∑“ß‚¿™π“°“√¥—ßπ’È ª√‘¡“≥‰¢¡—π
0.71%  ‚ª√µ’π 4.49%  ª√‘¡“≥„¬Õ“À“√ 16.1 °√—¡/100
°√—¡  ¡’·√à∏“µÿ·§≈‡´’¬¡ 168  ‚´‡¥’¬¡ 7247  øÕ øÕ√— 
97  ‚ª·µ ‡ ’́¬¡ 634  ·≈–‡À≈Á° 6.0 ¡°./100 °√—¡ µ“¡
≈”¥—∫  ·≈–¡’«‘µ“¡‘π∫’ 1 ª√‘¡“≥ 10.56 ¡°./100 °√—¡
·≈–«‘µ“¡‘π∫’ 2 ª√‘¡“≥ 0.11 ¡°./100 °√—¡

°‘µµ‘°√√¡ª√–°“»

º≈ß“ππ’È‡ªìπ à«πÀπ÷Ëß¢Õß‚§√ß°“√«‘®—¬∑’Ë‰¥â√—∫°“√
 π—∫ πÿπ∑ÿπ«‘®—¬®“° ∂“∫—π«‘®—¬·≈–æ—≤π“ ÿ¢¿“æ¿“§„µâ
(«æ .)  µ—Èß·µà‡¥◊Õπ¡‘∂ÿπ“¬π  2548  ∂÷ß‡¥◊Õπæƒ…¿“§¡
2549 ∑’¡π—°«‘®—¬®÷ß¢Õ¢Õ∫§ÿ≥¡“ ≥ ‚Õ°“ π’È  πÕ°®“°π’È
¢Õ¢Õ∫æ√–§ÿ≥ √». ‰æ∫Ÿ≈¬å ∏√√¡√—µπå«“ ‘° ∑’Ëª√÷°…“¢Õß
‚§√ß°“√«‘®—¬π’È∑’Ë‰¥â„Àâ§”·π–π”·≈–¢âÕ‡ πÕ·π–∑’Ë‡ªìπ
ª√–‚¬™πåµàÕ°“√¥”‡π‘πß“π§√—Èßπ’È¥â«¬

‡Õ° “√Õâ“ßÕ‘ß

‡°»‘≥’ µ√–°Ÿ≈∑‘«“°√. 2546. §ÿ≥§à“¢ÕßÕ“À“√‰∑¬‡™‘ßøíß°å™—π
πÕ≈øŸÑ¥. ‡Õ° “√ª√–°Õ∫°“√ —¡¡π“ ‡√◊ËÕß °“√‡º¬·æ√à
º≈ß“π«‘®—¬∑“ß¥â“πÕ“À“√‰∑¬‡æ◊ËÕ°“√ àßÕÕ°·≈–°“√
æ—≤π“°√√¡«‘∏’°“√·ª√√Ÿªº≈º≈‘µ°“√‡°…µ√ ®—¥‚¥¬
°Õß‚§√ß°“√·≈–ª√– “πß“π«‘®—¬   ”π—°ß“π§≥–
°√√¡°“√«‘®—¬·Ààß™“µ‘  «—π∑’Ë 4 °—π¬“¬π 2546  ≥
‚√ß·√¡√“¡“°“√å‡¥π∑å °√ÿß‡∑æ¡À“π§√.

§≥–°√√¡°“√°Õ.πµº. 2546. ¢âÕ¡Ÿ≈‚§√ß°“√Àπ÷Ëßµ”∫≈Àπ÷Ëß
º≈‘µ¿—≥±å.  ◊∫§âπ®“° http/www.thaitambon.com
(19 æƒ»®‘°“¬π 2547)

¬ÿ«¥’  ¡‘∑∏«“ πå.  2542.  °√–‡∑’¬¡¡’ “√ ”§—≠Õ–‰√?.
Àπ—ß ◊Õæ‘¡æå‡¥≈‘π‘« å. 23 æƒ…¿“§¡ 2542.
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