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ABSTRACT

Development of semi-processed pumpkin-custard using mixture design found that the optimum ratio of

egg white powder : coconut powder : pumpkin powder was 35 : 35 : 30 and the ratio of dry mix : water was

1 : 2. After all the ingredients were mixed and steamed for 20 min, the consumer rated the overall liking of pumpkin

custard as like slightly to like moderately (6.50). Process development was conducted by using microwave at 30%

of the highest power. The result showed that 65 gram of the dry mix mixed with water at the ratio of

1 : 1.7 and microwave time was 6 min. Consumer rated the overall liking of microwave pumpkin-custard as like

moderately (7.10). Water activity of the powder of semi-processed pumpkin-custard was 0.45. The color of

microwave pumpkin-custard was light yellow and the firmness presented as a distance that penetrated through

the product was 18.70 mm. Coliform was less than 3 MPN/g.
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∫∑§—¥¬àÕ

°“√æ—≤π“º≈‘µ¿—≥±å —ß¢¬“øí°∑Õß°÷Ëß ”‡√Á®√Ÿª

‚¥¬„™â·ºπ°“√∑¥≈Õß·∫∫ Mixture Design æ∫«à“

Õ—µ√“ à«π∑’Ë‡À¡“– ¡¢Õß ‰¢à¢“«ºß:°–∑‘ºß:øí°∑Õßºß

‡∑à“°—∫ 35:35:30 ·≈–¡’Õ—µ√“ à«π√–À«à“ß à«πº ¡

·Àâß:πÈ”‡∑à“°—∫ 1:2 À≈—ß®“°π”¢Õßº ¡∑—ÈßÀ¡¥‰ªπ÷Ëß∑’Ë

πÈ”‡¥◊Õ¥‡«≈“π“π 20 π“∑’ ®–‰¥â —ß¢¬“øí°∑Õß∑’Ë¡’

§–·ππ§«“¡™Õ∫‡©≈’Ë¬Õ¬Ÿà„π√–¥—∫™Õ∫‡≈Á°πâÕ¬∂÷ß™Õ∫

ª“π°≈“ß (6.50) „π°“√»÷°…“æ—≤π“°√–∫«π°“√º≈‘µ

‚¥¬°“√„™â‰¡‚§√‡«øÕ∫∑’Ë 30% ¢Õß°”≈—ß Ÿß ÿ¥ æ∫«à“

 à«πº ¡·Àâß 65 °√—¡ º ¡°—∫πÈ”„πÕ—µ√“ à«π¢Õß

 à«πº ¡·Àâß:πÈ”∑’Ë‡À¡“– ¡„π°“√Õ∫¥â«¬‰¡‚§√‡«ø§◊Õ

1:1.7 ·≈–„™â‡«≈“„π°“√Õ∫ 6 π“∑’ §–·ππ§«“¡™Õ∫

‡©≈’Ë¬Õ¬Ÿà„π√–¥—∫™Õ∫ª“π°≈“ß (7.10)  —ß¢¬“øí°∑Õß

°÷Ëß ”‡√Á®√Ÿª¡’≈—°…≥–‡ªìπºß¡’§à“ aw ‡∑à“°—∫ 0.45 §ÿ≥¿“æ

¢Õßº≈‘µ¿—≥±å — ß¢¬“øí°∑Õß∑’Ë ºà “π°“√Õ∫‚¥¬

‰¡‚§√‡«ø¡’ ’‡À≈◊ÕßÕàÕπ ·≈–¡’§à“§«“¡§ßµ—«∑’Ë· ¥ß



√–¬–∑“ß∑’ËÀ—«‡®“–ºà“π‡¢â“‰ª„πµ—«Õ¬à“ß‡∑à“°—∫ 18.70

¡‘≈≈‘‡¡µ√ ‚§≈‘øÕ√å¡πâÕ¬°«à“ 3 MPN/g

§”π”

¢π¡‰∑¬‡ªìπº≈‘µ¿—≥±å∑’ËµâÕß„™â∑—Èß»“ µ√å·≈–

»‘≈ªá„π°“√∑” ¡’≈—°…≥–·≈–√ ™“µ‘‡ªìπ‡Õ°≈—°…≥å

‡©æ“–µ—«  à«πª√–°Õ∫À≈—°¢Õß¢π¡‰∑¬§◊Õ·ªÑß πÈ”µ“≈

·≈–¡–æ√â“« ‚¥¬π”¡“„™â„π —¥ à«π·≈–°√√¡«‘∏’°“√

º≈‘µ∑’Ë·µ°µà“ß°—π‰ª‡æ◊ËÕ„Àâ‰¥âº≈‘µ¿—≥±å¢π¡‰∑¬À≈“¬

™π‘¥ ( ”π—°æ‘¡æå· ß·¥¥, 2539) µàÕ¡“°Á‰¥â¡’°“√π”

‡Õ“«—µ∂ÿ¥‘∫Õ◊Ëπ Ê ¡“„™â‡ªìπ à«πº ¡„π¢π¡ ‡™àπ ‰¢à ∂—Ë«

·≈–ß“‡ªìπµâπ ∑”„Àâ‰¥â¢π¡‰∑¬À≈“¬™π‘¥‡æ‘Ë¡¢÷Èπ

°√√¡«‘∏’°“√∑”¢π¡‰∑¬„Àâ ÿ°¡’À≈“¬«‘∏’¢÷ÈπÕ¬Ÿà°—∫

≈—°…≥–¢Õßº≈‘µ¿—≥±å ÿ¥∑â“¬∑’ËµâÕß°“√ «‘∏’°“√∑—Ë«‰ª‰¥â·°à

°“√°«π °“√π÷Ëß °“√‡™◊ËÕ¡ °“√Õ∫ ·≈–°“√µâ¡  —ß¢¬“

øí°∑Õß‡ªìπ¢π¡‰∑¬ª√–‡¿∑Àπ÷Ëß∑’Ë∑”„Àâ ÿ°¥â«¬°“√π÷Ëß

‚¥¬¡’ à«πº ¡§◊Õ‰¢à∑—ÈßøÕß (À√◊Õ‡©æ“–‰¢à¢“«) °–∑‘

·ªÑß¢â“«‡®â“ πÈ”µ“≈ ·≈–øí°∑Õß øí°∑Õß∑’Ë„™â„π Ÿµ√

Õ“®®–„™âøí°∑Õß∑—Èßº≈ ÷́Ëß§«â“π‡Õ“‡¡≈Á¥·≈–‰ âÕÕ°

·≈â«∫√√®ÿ —ß¢¬“≈ß‰ª·∑π ∫“ß Ÿµ√Õ“®À—Ëπøí°∑Õß

‡ªìπ™‘Èπ Ê ·≈â«π”≈ß‰ª°«π°—∫ à«πº ¡Õ◊Ëπ„Àâ∑—Ë«°àÕπ

π”‰ªπ÷Ëß (¬ÿ«¥’, 2541) ´÷Ëß¢—ÈπµÕπ„π°“√∑”‰¡à¬ÿàß¬“°

π—°·µà°Á„™â‡«≈“æÕ ¡§«√ ®“°°“√ ”√«®¢Õß¿“§«‘™“

§À°√√¡»“ µ√å ¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√µ¡ (2537)

æ∫«à“ºŸâ∫√‘‚¿§™“«‰∑¬ à«π„À≠à¬—ßπ‘¬¡√—∫ª√–∑“π

Õ“À“√‰∑¬·µà®–¡’°“√·ª√‡ª≈’Ë¬πæƒµ‘°√√¡µà“ß®“°„π

Õ¥’µ §◊ÕµâÕß°“√Õ“À“√‰∑¬∑’Ë∑”ßà“¬  –¥«°·≈–

√«¥‡√Á«¥—ßπ—ÈπÕ“À“√ ”‡√Á®√Ÿª·≈–Õ“À“√°÷Ëß ”‡√Á®√Ÿª®÷ß

‡¢â“¡“¡’∫∑∫“∑„π —ß§¡‰∑¬¡“°¢÷Èπ„πªí®®ÿ∫—π Õ“À“√

°÷Ëß ”‡√Á®√ŸªÀ¡“¬∂÷ßÕ“À“√∑’Ëºà“π°“√·ª√√ŸªÀ√◊Õ∑”„Àâ

 ÿ°∫“ß à«π·≈â« ·µà¬—ß‰¡à “¡“√∂π”‰ª∫√‘‚¿§‰¥â∑—π∑’

µâÕßπ”‰ªÀÿßµâ¡„Àâ ÿ°Õ’°§√—Èß

øí°∑Õß‡ªìπæ◊™º≈‘µº≈∑“ß°“√‡°…µ√™π‘¥Àπ÷Ëß∑’Ë

„™â ‡ªìπ à«πª√–°Õ∫Õ¬à“ßÀπ÷Ë ß„π —ß¢¬“øí°∑Õß

øí°∑Õß¡’§ÿ≥§à“∑“ß‚¿™π“°“√ Ÿß‚¥¬‡©æ“–¡’«‘µ“¡‘π‡Õ

´÷ËßÕ¬Ÿà„π√Ÿª¢Õß‡∫µâ“·§‚√∑’π Ÿß∂÷ß 1065 IU µàÕøí°∑Õß

100 °√—¡ (°Õß‚¿™π“°“√, 2535) ‡À¡“– ”À√—∫π”¡“

‡ªìπ à«πº ¡„π°“√æ—≤π“º≈‘µ¿—≥±å‡æ◊ËÕ‡æ‘Ë¡§ÿ≥§à“∑“ß

‚¿™π“°“√‡ªìπÕ¬à“ß¡“° °“√·ª√√Ÿªº≈‘µº≈∑“ß°“√

‡°…µ√º—°·≈–º≈‰¡â„ÀâÕ¬Ÿà„π√Ÿª¢Õß·Àâß À√◊Õ°“√∑”

‡ªìπºß‡ªìπ∑’Ëπ‘¬¡¡“°‡π◊ËÕß®“°‡ªìπ°“√‡æ‘Ë¡¡Ÿ≈§à“¢Õß

 ‘π§â“∑“ß°“√‡°…µ√ ¬◊¥Õ“¬ÿ°“√‡°Á∫  –¥«°„π°“√‡°Á∫

·≈–°“√π”‰ª„™â (Siemonsma and Piluek, 1994)  ‘π’

π“√∂ ·≈–§≥– (2529) ‰¥â»÷°…“°“√º≈‘µøí°∑Õßºß

‚¥¬ºà“π°√√¡«‘∏’°“√∑”·Àâß æ∫«à“°√√¡«‘∏’°“√∑”·Àâß

‚¥¬°“√Õ∫ ·≈–°√√¡«‘∏’°“√∑”·Àâß·∫∫≈Ÿ°°≈‘Èß ‰¥â

øí°∑Õßºß∑’Ë¡’§ÿ≥¿“æ¥’ ·≈– “¡“√∂√—°…“§ÿ≥§à“∑“ß

‚¿™π“°“√‰¥â¡“°°«à“«‘∏’°“√µ“°·Àâß °“√æ—≤π“

º≈‘µ¿—≥±å¢π¡ —ß¢¬“øí°∑Õß°÷Ëß ”‡√Á®√Ÿª‚¥¬π”‡Õ“

øí°∑Õßºß¡“‡ªìπ à«πª√–°Õ∫ ‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß

¢Õß°“√π”‡Õ“øí°∑Õßºß¡“„™âª√–‚¬™πå ·≈–‡ªìπ°“√

æ—≤π“¢π¡‰∑¬„ÀâÕ¬Ÿà„π√Ÿªº≈‘µ¿—≥±å¢π¡°÷Ëß ”‡√Á®√Ÿª

´÷Ëß‡°Á∫‰«â‰¥âπ“π ∫√‘‚¿§‰¥â –¥«° √«¥‡√Á« ·≈–¡’

§ÿ≥§à“∑“ß‚¿™π“°“√ πÕ°®“°π’È¬—ß¡’»—°¬¿“æ∑’Ë “¡“√∂

 àß‡ √‘¡‡ªìπ ‘π§â“ àßÕÕ°‰¥âÕ’°¥â«¬ „π°“√«‘®—¬§√—Èßπ’È¡’

‡ªÑ“À¡“¬‡æ◊ËÕæ—≤π“º≈‘µ¿—≥±å —ß¢¬“øí°∑Õßºß°÷Ëß

 ”‡√Á®√Ÿª ‚¥¬¡’«—µ∂ÿª√– ß§å§◊Õ»÷°…“Õ—µ√“ à«π¢Õß

 Ÿµ√·≈–°√–∫«π°“√º≈‘µ∑’Ë‡À¡“– ¡„π°“√º≈‘µ —ß¢¬“

øí°∑Õß®“° —ß¢¬“øí°∑Õßºß°÷Ëß ”‡√Á®√Ÿª ·≈–»÷°…“

§ÿ≥¿“æ¢Õß —ß¢¬“øí°∑Õßºß°÷Ëß ”‡√Á®√Ÿª·≈– —ß¢¬“

øí°∑Õß∑’Ëæ—≤π“‰¥â

Õÿª°√≥å·≈–«‘∏’°“√

1. °“√‡µ√’¬¡«—µ∂ÿ¥‘∫

øí°∑Õßºß‡µ√’¬¡®“°°“√π”øí°∑Õßæ—π∏ÿåÀπ—ß

§“ß§°¡“≈â“ßπÈ”„Àâ –Õ“¥ ªÕ°‡ª≈◊Õ° ºà“‡Õ“‡¡≈Á¥ÕÕ°

·≈–À—Ëπµ“¡¬“«¢Õßº≈øí°∑Õß‡ªìπ™‘ÈπÀπ“ª√–¡“≥ 2.5

‡´Áπµ‘‡¡µ√ π”‰ªπ÷Ëß®π ÿ° ·≈â«π”¡“º ¡°—∫πÈ” ªíòπ

„Àâ≈–‡Õ’¬¥‡ªìπ‡π◊ÈÕ‡¥’¬«°—π‚¥¬‡§√◊ËÕß∫¥ ®“°π—Èπ∑”

·Àâß¥â«¬‡§√◊ËÕß∑”·Àâß·∫∫≈Ÿ°°≈‘Èß (drum dryer) ∑’ËÕÿ≥À¿Ÿ¡‘

115 -120°C §«“¡¥—π 35 - 40 mm.Hg √–¬–Àà“ß¢Õß

≈Ÿ°°≈‘Èß 0.17 ¡¡. π”øí°∑Õß·Àâß∑’Ë‰¥â‰ªÕ∫‰≈à
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§«“¡™◊ÈπÕ’°§√—Èß¥â«¬‡§√◊ËÕßÕ∫·Àâß·∫∫„™â≈¡√âÕπ (tray

dryer) ∑’ËÕÿ≥À¿Ÿ¡‘ 70°C ‡«≈“ 3 ™—Ë«‚¡ß ·≈â«®÷ßπ”‰ª∫¥

„Àâ‡ªìπºß¥â«¬‡§√◊ËÕß Hammer mill ºà“πµ–·°√ß¢π“¥

‡ âπºà“π»Ÿπ¬å°≈“ß 0.5 ¡¡. ª√–‡¡‘π§à“§ÿ≥¿“æ∑“ß

°“¬¿“æøí°∑Õßºß‚¥¬«—¥§à“ ’ L*, a* ·≈– b* ¥â«¬‡§√◊ËÕß

Chroma Meter √ÿàπ CR-200b ¢Õß Minolta Corp., Japan

·≈–§à“ water activity (aw) √ÿàπ MB Measuring Set ¢Õß

Novasina Ltd., Switzerland

‰¢à¢“«ºß °–∑‘ºßµ√“™“«‡°“– ·≈–πÈ”µ“≈∑√“¬

´◊ÈÕ‚¥¬µ√ß®“°·À≈àß®”Àπà“¬„π°√ÿß‡∑æœ µ—«Õ¬à“ß

º≈‘µ¿—≥±å —ß¢¬“´◊ÈÕ®“°·À≈àß®”Àπà“¬¢π¡‰∑¬„π

°√ÿß‡∑æœ 3 ·À≈àß

2. °“√»÷°…“ Ÿµ√∑’Ë‡À¡“– ¡

 Ÿµ√∑’Ë»÷°…“¥—¥·ª≈ß¡“®“° Ÿµ√ —ß¢¬“øí°∑Õß

¢Õß¥«ß‡¥◊Õπ·≈–§≥– (2536) ·≈–„™â‰¢à¢“«ºß·∑π

‰¢à∑—ÈßøÕß‚¥¬»÷°…“À“Õ—µ√“ à«π∑’Ë‡À¡“– ¡√–À«à“ß‰¢à

¢“«ºß °–∑‘ºß ·≈–øí°∑Õßºß „™â·ºπ°“√∑¥≈Õß·∫∫

Mixture Design ∑’Ë√–¥—∫µà“ßÊ §◊Õ ‰¢à¢“«ºß 20-50%

°–∑‘ºß 20-50% ·≈–øí°∑Õßºß 0-60% ‰¥â ‘Ëß∑¥≈Õß∑’Ë

¡’Õ—µ√“ à«π√–À«à“ß‰¢à¢“«ºß °–∑‘ºß ·≈–øí°∑Õßºß

√–¥—∫µà“ßÊ 5  ‘Ëß∑¥≈Õß §◊Õ 50:20:30, 50:50:0, 20:50:30,

20:20:60 ·≈– 35:35:30 (Figure 1, Table 1) °√√¡«‘∏’

°“√º≈‘µ —ß¢¬“øí°∑Õß‡√‘Ë¡®“°°“√º ¡‰¢à¢“«ºß °–∑‘ºß

øí°∑Õßºß ·≈–πÈ”µ“≈∑√“¬‡¢â“¥â«¬°—π ‡µ‘¡πÈ”‚¥¬„™â

Õ—µ√“ à«π¢Õß à«πº ¡·ÀâßµàÕπÈ”‡∑à“°—∫ 1:2 §π„Àâ‡¢â“

°—π ‡∑„ à¿“™π– π”‰ªπ÷Ëß∑’ËπÈ”‡¥◊Õ¥π“π 20 π“∑’

ª√–‡¡‘π§ÿ≥¿“æº≈‘µ¿—≥±å‚¥¬°“√«‘‡§√“–Àå

§ÿ≥¿“æ∑“ßª√– “∑ —¡º— ¥â«¬«‘∏’°“√„Àâ§–·ππ

§«“¡™Õ∫ (Hedonic scale) 1-9 §–·ππ (1 = ‰¡à™Õ∫

Figure 1 Percentage of ingredients in mixture design.
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¡“°∑’Ë ÿ¥, 9 = ™Õ∫¡“°∑’Ë ÿ¥) ‚¥¬„™âºŸâ∑¥ Õ∫∑’Ë‰¡à

ºà“π°“√Ωñ°Ωπ®”π«π 30 §π §ÿ≥≈—°…≥–∑’Ë∑”°“√

∑¥ Õ∫§◊Õ  ’ °≈‘Ëπ‰¢à °≈‘Ëπøí°∑Õß §«“¡πÿà¡ √ ™“µ‘

·≈–§«“¡™Õ∫√«¡ ·≈–∑”°“√∑¥ Õ∫‡™‘ßæ√√≥“«‘∏’

Quantitative descriptive analysis (QDA) ‚¥¬„™âºŸâ

∑¥ Õ∫∑’Ëºà“π°“√Ωñ°Ωπ®”π«π 12 §π ª√–‡¡‘π§à“

§ÿ≥¿“æ∑“ß°“¬¿“æ‚¥¬«—¥§à“ ’ L*, a* ·≈– b* ¥â«¬

‡§√◊ËÕß Chroma Meter «—¥§à“§«“¡§ßµ—«¥â«¬„™â‡§√◊ËÕß

Penetrometer √ÿàπ Kochler Digital Penetrometer ¢Õß

Kochler Instrument Co., U.S.A.

3. °“√»÷°…“°√√¡«‘∏’°“√º≈‘µ‚¥¬„™â‰¡‚§√‡«ø

1. »÷°…“°”≈—ß§«“¡√âÕπ∑’Ë„™â„π‰¡‚§√‡«ø‚¥¬

¥—¥·ª≈ß®“°«‘∏’¢Õß Stanford (1990)

∑”°“√∑¥≈Õß‚¥¬„ àπÈ” 1000 °. „π∫’°‡°Õ√å

¢π“¥ 1 ≈‘µ√ ∑”„Àâ¡’Õÿ≥À¿Ÿ¡‘‡√‘Ë¡µâπ∑’Ë 20°C ®“°π—Èππ”

‰ª‡¢â“‡µ“‰¡‚§√‡«ø∑’Ë°”≈—ß§«“¡√âÕπ Ÿß ÿ¥‡ªìπ‡«≈“ 2

π“∑’ «—¥Õÿ≥À¿Ÿ¡‘¢ÕßπÈ”∑—π∑’∑’Ëπ”ÕÕ°®“°‡µ“‰¡‚§√‡«ø

§”π«≥§«“¡√âÕπ‚¥¬„™â Ÿµ√ P (watts) = 70[(∆T1 +

∆T2)/2]

P §◊Õ °”≈—ß§«“¡√âÕπ

∆T1 §◊Õ §à“§«“¡·µ°µà“ß¢ÕßÕÿ≥À¿Ÿ¡‘¢ÕßπÈ”∑’Ë

«—¥‰¥â°àÕπ·≈–À≈—ß‡¢â“‰¡‚§√‡«ø§√—Èß∑’Ë 1

∆T2 §◊Õ §à“§«“¡·µ°µà“ß¢ÕßÕÿ≥À¿Ÿ¡‘¢ÕßπÈ”∑’Ë

«—¥‰¥â°àÕπ·≈–À≈—ß‡¢â“‰¡‚§√‡«ø§√—Èß∑’Ë 2

2. »÷°…“Õ‘∑∏‘æ≈¢ÕßÕ—µ√“ à«π¢Õß à«πº ¡

·ÀâßµàÕπÈ” ·≈–‡«≈“∑’Ë®–„™â„π°“√Õ∫¥â«¬‰¡‚§√‡«ø∑’Ë¡’

º≈µàÕ§ÿ≥¿“æ¢Õß —ß¢¬“øí°∑Õß

®—¥°“√∑¥≈Õß·∫∫·Ω§∑Õ‡√’¬≈ 3×2 „π·ºπ°“√

∑¥≈Õß·∫∫ ÿà¡µ≈Õ¥ (CRD) ªí®®—¬∑’Ë»÷°…“§◊Õ

Õ—µ√“ à«πº ¡·ÀâßµàÕπÈ” ·≈–‡«≈“∑’Ë„™â„π°“√Õ∫ ‚¥¬

Õ—µ√“ à«π¢Õß à«πº ¡·ÀâßµàÕπÈ”¡’ 3 √–¥—∫ §◊Õ 1:1.5,

1:2 ·≈– 1:2.5 ‡«≈“∑’Ë„™â¡’ 2 √–¥—∫§◊Õ 4 ·≈– 6 π“∑’

‰¥â ‘Ëß∑¥≈Õß∑—ÈßÀ¡¥ 6  ‘Ëß∑¥≈Õß (Table 2)

°“√»÷°…“°√√¡«‘∏’°“√º≈‘µ —ß¢¬“øí°∑Õß‚¥¬°“√

Õ∫¥â«¬‰¡‚§√‡«ø„™â à«πº ¡·Àâß 65 °√—¡‚¥¬º ¡‰¢à

¢“«ºß °–∑‘ºß øí°∑Õßºß ·≈–πÈ”µ“≈∑√“¬ ‡µ‘¡πÈ”

µ“¡Õ—µ√“ à«π¢Õß·µà≈– ‘Ëß∑¥≈Õß §π„Àâ‡¢â“°—π ‡∑„ à

∂â«¬·°â« ”À√—∫‰¡‚§√‡«ø ·≈â«π”‰ªÕ∫∑’Ë°”≈—ß§«“¡√âÕπ

30% ∑”°“√ª√–‡¡‘π§ÿ≥¿“æ∑“ßª√– “∑ —¡º— «‘∏’ QDA

„™âºŸâ∑¥ Õ∫∑’Ëºà “π°“√Ωñ°Ωπ®”π«π 12 §π

§ÿ≥≈—°…≥– ”§—≠∑’Ë∑”°“√∑¥ Õ∫ §◊Õ  ’‡À≈◊Õß °≈‘Ëπ

Table 1 Treatments in mixture design for formulation development.

       Ingredients Treatments

1 2 3 4 5

Coconut powder (%) 20 50 50 20 35

Egg white powder (%) 50 50 20 20 35

Pumpkin powder (%) 30 0 30 60 30

Table 2 Ratio of dry mix and water and microwave time.

Processing condition Treatments

1 2 3 4 5 6

Dry mix : water 1:1.5 1:1.5 1:2.0 1:2.0 1:2.5 1:2.5

Time (min) 4 6 4 6 4 6
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√ øí°∑Õß √ À«“π §«“¡πÿà¡ ·≈–§«“¡§ßµ—« ·≈–

ª√–‡¡‘π§à“‚¥¬«‘∏’°“√‡√’¬ß≈”¥—∫§«“¡™Õ∫ (Ranking)

§ÿ≥≈—°…≥–∑’Ë∑”°“√∑¥ Õ∫§◊Õ §«“¡™Õ∫√«¡ ‚¥¬

°”Àπ¥„Àâ§–·ππ 4 = ™Õ∫¡“°∑’Ë ÿ¥ ·≈– 1 = ™Õ∫

πâÕ¬∑’Ë ÿ¥ ª√–‡¡‘π§à“§ÿ≥¿“æ∑“ß°“¬¿“æ ‚¥¬«—¥§à“ ’

L*, a* ·≈– b*¥â«¬‡§√◊ËÕß Chroma Meter ·≈–«—¥§à“

§«“¡§ßµ—«‚¥¬„™â‡§√◊ËÕß Penetrometer

‡¡◊ËÕ‡≈◊Õ° Ÿµ√∑’Ë¡’§ÿ≥¿“æ¥’∑’Ë ÿ¥ ‚¥¬¡’Õ—µ√“ à«π

¢Õßº ¡·ÀâßµàÕπÈ” ·≈–‡«≈“∑’Ë„™â„π°“√Õ∫∑’Ë‡À¡“– ¡

·≈â«π” Ÿµ√∑’Ë‰¥â¡“ª√—∫ª√ÿß‚¥¬°“√ª√–‡¡‘π§ÿ≥¿“æ

∑“ßª√– “∑ —¡º— ¥â«¬«‘∏’°“√„Àâ§–·ππ§«“¡™Õ∫ (1 =

‰¡à™Õ∫¡“°∑’Ë ÿ¥ 9 = ™Õ∫¡“°∑’Ë ÿ¥) §ÿ≥≈—°…≥–

∑’Ë∑”°“√∑¥ Õ∫§◊Õ  ’ °≈‘Ëπøí°∑Õß °≈‘Ëπ√ ‰¢à °≈‘Ëπ

√ øí°∑Õß °≈‘Ëπ√ °–∑‘ √ À«“π §«“¡§ßµ—« ·≈–

§«“¡™Õ∫√«¡ ∑¥ Õ∫√à«¡°—∫«‘∏’ Just-right scale ´÷Ëß

‡ªìπ ‡°≈√–¥—∫§«“¡‡¢â¡∑’ËºŸâ∑¥ Õ∫µâÕß°“√ª√—∫ª√ÿß

„π·µà≈–§ÿ≥≈—°…≥–„Àâ‡À¡“– ¡„πº≈‘µ¿—≥±å„™â‡ªìπ

·π«∑“ß„π°“√ª√—∫ª√ÿß Ÿµ√ (Lawless and Heymann,

1998) ‚¥¬∑¥ Õ∫°—∫ºŸâ∑¥ Õ∫∑’Ë‰¡àºà“π°“√Ωñ°Ωπ®”π«π

30 §π ª√–‡¡‘π§ÿ≥¿“æ∑“ß°“¬¿“æ ‚¥¬«—¥§à“ ’ L*, a*

·≈– b*¥â«¬‡§√◊ËÕß Chroma Meter ·≈–«—¥§à“§«“¡

§ßµ—«‚¥¬„™â‡§√◊ËÕß Penetrometer

4. °“√µ√«® Õ∫§ÿ≥¿“æº≈‘µ¿—≥±å

4.1 °“√µ√«® Õ∫§ÿ≥¿“æ —ß¢¬“øí°∑Õßºß°÷Ëß

 ”‡√Á®√Ÿª

4.1.1 §ÿ≥¿“æ∑“ß°“¬¿“æ ‚¥¬«—¥§à“ ’ ·≈–

§à“ aW
4.1.2 §ÿ≥¿“æ∑“ß‡§¡’ ‚¥¬«‘ ‡§√“–Àå

Õß§åª√–°Õ∫∑“ß‡§¡’‚¥¬ª√–¡“≥ ‰¥â·°à §«“¡™◊Èπ ‚ª√µ’π

‰¢¡—π §“√å‚∫‰Œ‡¥√µ ‡∂â“ ·≈–‡ âπ„¬Õ“À“√ ¥â«¬«‘∏’

AOAC (1995)

4.1.3 §ÿ≥¿“æ∑“ß®ÿ≈‘π∑√’¬å ‚¥¬«‘‡§√“–Àå

®”π«π®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥ ¬’ µå·≈–√“ ·≈–‚§≈‘øÕ√å¡ ¥â«¬«‘∏’

AOAC (1995)

4.2 °“√µ√«® Õ∫§ÿ≥¿“æº≈‘µ¿—≥±å —ß¢¬“

øí°∑Õß

4.2.1 §ÿ≥¿“æ∑“ß°“¬¿“æ «—¥§à“ ’ ·≈–§à“

§«“¡§ßµ—«

4.2.2 §ÿ≥¿“æ∑“ß‡§¡’ «‘‡§√“–ÀåÕß§åª√–°Õ∫

∑“ß‡§¡’‚¥¬ª√–¡“≥ ‰¥â·°à §«“¡™◊Èπ ‰¢¡—π ‚ª√µ’π

§“√å‚∫‰Œ‡¥√µ ‡∂â“ ·≈–‡ âπ„¬Õ“À“√ ¥â«¬«‘∏’ AOAC

(1995)

4.2.3 §ÿ≥¿“æ∑“ß®ÿ≈‘π∑√’¬å «‘‡§√“–Àå®”π«π

®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥ ¬’ µå·≈–√“ ·≈–‚§≈‘øÕ√å¡ ¥â«¬«‘∏’

AOAC (1995)

4.2.4 §ÿ≥¿“æ∑“ßª√– “∑ —¡º—  ‚¥¬«‘∏’°“√

„Àâ§–·ππ§«“¡™Õ∫ (Hedonic scale) 1-9 §–·ππ (1 =

‰¡à™Õ∫¡“°∑’Ë ÿ¥, 9 = ™Õ∫¡“°∑’Ë ÿ¥) „™âºŸâ∑¥ Õ∫∑’Ë

‰¡àºà“π°“√Ωñ°Ωπ®”π«π 30 §π „π§ÿ≥≈—°…≥–¥â“π ’

°≈‘Ëπøí°∑Õß °≈‘Ëπ√ ‰¢à °≈‘Ëπ√ øí°∑Õß °≈‘Ëπ√ °–∑‘

√ À«“π √ ™“µ‘√«¡ §«“¡§ßµ—« ·≈–§«“¡™Õ∫√«¡

º≈·≈–«‘®“√≥å

1. °“√‡µ√’¬¡«—µ∂ÿ¥‘∫

À≈—ß®“°π”øí°∑Õß¡“ºà“π°√–∫«π°“√º≈‘µ

øí°∑Õßºß·≈â« ‰¥âøí°∑Õßºß∑’Ë¡’ ’‡À≈◊ÕßÕàÕπ ‚¥¬¡’§à“ ’

L*= 67.4, a*=-2.0, b*= 29.2 §à“ aw= 0.40 ¡’°≈‘ËπÀÕ¡

¢Õßøí°∑Õß

2. °“√»÷°…“ Ÿµ√∑’Ë‡À¡“– ¡

®“°°“√»÷°…“Õ—µ√“ à«π¢Õß‰¢à¢“«ºß °–∑‘ºß ·≈–

øí°∑Õßºß ®”π«π 5  ‘Ëß∑¥≈Õß §◊Õ 50:20:30, 50:50:0,

20:50:30, 20:20:60 ·≈– 35:35:30 ‚¥¬„™âª√‘¡“≥‰¢à

¢“«ºß °–∑‘ºß ·≈–øí°∑Õßºß„π·µà≈–Õ—µ√“ à«π®”π«π

30.30% ·≈–πÈ”µ“≈∑√“¬ 69.70% º ¡°—∫πÈ”‚¥¬„™â

Õ—µ√“ à«π¢Õß à«πº ¡·ÀâßµàÕπÈ”‡∑à“°—∫ 1:2 ‡¡◊ËÕπ”

‰ªπ÷Ëß„ππÈ”‡¥◊Õ¥π“π 20 π“∑’ æ∫«à“§–·ππ§«“¡™Õ∫

‡©≈’Ë¬¢Õß§ÿ≥≈—°…≥–¥â“π°≈‘Ëπ‰¢à‰¡à¡’§«“¡·µ°µà“ß°—π

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P > 0.05)  à«π§–·ππ

§«“¡™Õ∫‡©≈’Ë¬§ÿ≥≈—°…≥– ’ °≈‘Ëπøí°∑Õß §«“¡πÿà¡

√ ™“µ‘ ·≈–§«“¡™Õ∫√«¡ ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘ (P ≤ 0.05) ¥—ß Table 3 ‚¥¬∑’Ë ‘Ëß
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∑¥≈Õß∑’Ë 5 ¡’§à“µ—«‡≈¢§–·ππ§«“¡™Õ∫¢Õß·µà≈–

§ÿ≥≈—°…≥– Ÿß∑’Ë ÿ¥ (¬°‡«âπ§ÿ≥≈—°…≥– ’) ·≈–®“°º≈

°“√ª√–‡¡‘π§à“∑“ßª√– “∑ —¡º— «‘∏’ QDA æ∫«à“

§ÿ≥≈—°…≥–µà“ßÊª√–°Õ∫¥â«¬  ’‡À≈◊Õß °≈‘Ëπøí°∑Õß

°≈‘Ëπ‰¢à °≈‘Ëπ°–∑‘ °≈‘Ëπ√ øí°∑Õß °≈‘Ëπ√ ‰¢à °≈‘Ëπ√ 

°–∑‘ √ À«“π ·≈–§«“¡πÿà¡ ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘ (P ≤ 0.05) ¥—ß Table 4

‡π◊ËÕß®“° ‘Ëß∑¥≈Õß∑’Ë 2 ‰¡à‰¥â„ àøí°∑Õßºß∑”„Àâ

º≈‘µ¿—≥±å¡’ ’¢“«®÷ß‰¡à‰¥âª√–‡¡‘π§à“§ÿ≥¿“æ∑“ß

ª√– “∑ —¡º— ¥â“π ’‡À≈◊Õß ®“° Table 4 æ∫«à“º≈

°“√∑¥≈Õß Õ¥§≈âÕß°—∫ à«πº ¡µà“ßÊ „π Ÿµ√ ‚¥¬

 ‘Ëß∑¥≈Õß∑’Ë 4 ¡’§«“¡‡¢â¡¢Õß ’‡À≈◊Õß °≈‘Ëπøí°∑Õß

·≈–°≈‘Ëπ√ øí°∑Õß Ÿß∑’Ë ÿ¥ ‡π◊ËÕß®“°¡’√–¥—∫¢Õß

øí°∑Õßºß Ÿß∑’Ë ÿ¥ (60%)  ‘Ëß∑¥≈Õß∑’Ë 2 ¡’§à“µ—«‡≈¢

§–·ππ§«“¡‡¢â¡¢Õß°≈‘Ëπ‰¢à·≈–°≈‘Ëπ°–∑‘ Ÿß∑’Ë ÿ¥

‡π◊ËÕß®“°¡’√–¥—∫¢Õß‰¢à¢“«ºß·≈–°–∑‘ºß Ÿß∑’Ë ÿ¥ (50%)

„π§ÿ≥≈—°…≥–¥â“π§«“¡πÿà¡ æ∫«à“ ‘Ëß∑¥≈Õß∑’Ë 3 ·≈– 4

¡’§–·ππ§«“¡‡¢â¡¢Õß§«“¡πÿà¡¡“°·≈–‰¡à¡’§«“¡

·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ‡π◊ËÕß®“°¡’√–¥—∫¢Õß

°–∑‘ºß Ÿß∑’Ë ÿ¥ (50%) º≈‘µ¿—≥±å®÷ß¡’‰¢¡—π‡ªìπ

 à«πª√–°Õ∫ Ÿß º≈®“°°“√«—¥§à“§ÿ≥¿“æ∑“ß°“¬¿“æ

‚¥¬«—¥§à“ ’·≈–§à“§«“¡§ßµ—«¥—ß· ¥ß„π Table 5

Table 3 Means of hedonic ratings for sensory attributes of steam pumpkin-custard.

Sensory attributes Treatments

1 2 3 4 5

Color  6.87±1.11a  2.97±1.52c 4.73±1.89b 6.40±1.79a 6.47±1.28a

Egg aroma  5.77±1.77a  5.40±1.65a 5.73±1.34a 5.80±1.37a 6.33±1.49a

Pumpkin aroma  5.40±1.73b  4.17±1.58c 5.57±1.19b 6.13±1.46ab 6.43±1.41a

Softness  5.63±1.77a  5.27±1.98a 4.03±2.07b 4.93±2.13ab 5.97±1.88a

Taste  5.83±1.74ab  4.87±1.96bc 4.63±1.52c 5.30±2.02bc 6.37±1.71a

Overall liking  5.93±1.64a  4.50±1.63b 4.80±1.49b 5.67±1.84a 6.50±1.68a

Means within the same row with different letters are significantly different at the 95% confidence level.

Table 4 Means of QDA-intensity for sensory attributes of steam pumpkin-custard.

Sensory attributes Treatments

1 2 3 4 5

Yellowness  8.25±0.81b NA  6.90±1.08c 10.44±0.66a 5.42±0.46d

Pumpkin aroma  7.92±1.36b 7.30±0.78b 5.77±0.68c 10.05±1.03a 1.94±0.51d

Egg aroma  6.19±1.38bc 7.93±2.48a 7.57±1.34ab 5.02±2.05c 7.35±0.53ab

Coconut aroma  6.76±1.40b 8.17±1.46a 8.02±1.09a 5.97±0.99b 6.76±0.72b

Pumpkin flavor  8.57±1.39b 8.14±1.16b 7.60±0.80b 11.40±1.21a 1.98±0.49c

Egg flavor  6.88±1.34ab 7.97±3.11a 8.25±1.06a 5.57±1.81b 8.13±0.34a

Coconut flavor  7.60±1.52a 8.32±1.78a 8.65±1.34a 6.14±1.52b 7.37±0.67ab

Sweetness  7.76±1.37b 8.65±1.67ab 9.73±1.14a 8.83±1.77ab 7.85±1.33b

Softness  7.71±1.62b 7.61±2.47b 11.00±1.09a 10.05±1.68a 7.76±0.82b

Means within the same row with different letters are significantly different at the 95% confidence level. NA - Not available
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®“° Table 5 æ∫«à“§à“ ’ L* a* ·≈– b* ¢Õß ‘Ëß

∑¥≈Õß∑—Èß 5 ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(P ≤ 0.05) ‚¥¬ ‘Ëß∑¥≈Õß∑’Ë 4 ¡’§à“ b* ´÷Ëß· ¥ß∂÷ß ’

‡À≈◊Õß Ÿß∑’Ë ÿ¥ ‡æ√“–¡’√–¥—∫øí°∑Õßºß Ÿß∑’Ë ÿ¥ (60%)

´÷Ëß Õ¥§≈âÕß°—∫§à“§–·ππ§«“¡‡¢â¡¢Õß ’‡À≈◊Õß (Table

4)  à«π ‘Ëß∑¥≈Õß∑’Ë 2 ¡’§à“ L* · ¥ß∂÷ß§«“¡ «à“ß Ÿß

∑’Ë ÿ¥ ·≈–¡’§à“ ’‡À≈◊ÕßπâÕ¬∑’Ë ÿ¥‡æ√“–¡’√–¥—∫øí°∑Õß

ºßµË”∑’Ë ÿ¥ (0%) §à“§«“¡§ßµ—«¢Õß ‘Ëß∑¥≈Õß∑—Èß 5 ¡’

§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P ≤ 0.05) ́ ÷Ëß

«—¥§à“‡ªìπ√–¬–∑“ß∑’ËÀ—«‡®“–‡¢â“‰ª„πº≈‘µ¿—≥±å ‚¥¬∑’Ë

§à“§«“¡§ßµ—«¢Õß ‘Ëß∑¥≈Õß∑’Ë 3 ·≈– 4 ‰¡à¡’§«“¡

·µ°µà“ß°—π ·≈–¡’§à“§«“¡§ßµ—«µË” ÿ¥ ‡π◊ËÕß®“°¡’§à“

√–¬–∑“ß∑’ËÀ—«‡®“–‡¢â“‰ª„πº≈‘µ¿—≥±å¡“° · ¥ß«à“

º≈‘µ¿—≥±å¡’§«“¡πÿà¡ Ÿß ´÷Ëß ‘Ëß∑¥≈Õß∑—Èß Õß¡’ª√‘¡“≥

‰¢à¢“«ºßµË” ÿ¥ (20%) ·≈–§à“§«“¡§ßµ—«¢Õß ‘Ëß∑¥≈Õß∑’Ë

2 ·≈– 5 ‰¡à¡’§«“¡·µ°µà“ß°—π ·µà ‘Ëß∑¥≈Õß∑’Ë 1 ¡’§à“

§«“¡§ßµ—« Ÿß°«à“ ‘Ëß∑¥≈ÕßÕ◊ËπÊ ‡π◊ËÕß®“°√–¬–∑“ß∑’Ë

À—«‡®“–‡¢â“‰ª„πº≈‘µ¿—≥±åµË” ÷́Ëß§à“§ÿ≥¿“æ∑“ß

°“¬¿“æ¥—ß°≈à“«¡’§«“¡ Õ¥§≈âÕß°—∫ à«πº ¡„π Ÿµ√

‚¥¬ ‘Ëß∑¥≈Õß∑’Ë 1 ¡’ª√‘¡“≥‰¢à¢“«ºß Ÿß∑’Ë ÿ¥ ª√‘¡“≥

øí°∑Õßºßª“π°≈“ß ·≈–ª√‘¡“≥°–∑‘ºßπâÕ¬∑’Ë ÿ¥ ·≈–

 Õ¥§≈âÕß°—∫º≈°“√∑¥ Õ∫∑“ßª√– “∑ —¡º—  ®“°

°“√∑¥≈Õßæ∫«à“ª√‘¡“≥øí°∑Õßºß·≈–‰¢à¢“«ºß∑’Ë‡æ‘Ë¡

¢÷Èπ¡’º≈∑”„Àâ§à“§«“¡§ßµ—« Ÿß¢÷Èπ „π¢≥–°–∑‘ºß¡’º≈

∑”„Àâ§«“¡§ßµ—«≈¥≈ß

®“°§–·ππ§«“¡™Õ∫‡©≈’Ë¬¢Õßº≈‘µ¿—≥±å (Table

3) æ∫«à“ ‘Ëß∑¥≈Õß∑’Ë 5 ¡’§à“§–·ππ§«“¡™Õ∫‡©≈’Ë¬ Ÿß

∑’Ë ÿ¥„π§ÿ≥≈—°…≥– °≈‘Ëπ‰¢à °≈‘Ëπøí°∑Õß §«“¡πÿà¡ √ ™“µ‘

·≈–§«“¡™Õ∫√«¡ ®– —ß‡°µ‰¥â«à“º≈‘µ¿—≥±å —ß¢¬“

øí°∑Õß∑’Ë¡’§à“§«“¡§ßµ—«µË” (À√◊Õ¡’§«“¡πÿà¡ Ÿß‡°‘π‰ª)

ºŸâ∑¥ Õ∫®–„Àâ§à“µ—«‡≈¢§–·ππ§«“¡™Õ∫πâÕ¬°«à“

º≈‘µ¿—≥±å∑’Ë¡’§à“§«“¡§ßµ—« Ÿß ¥—ßπ—Èπ®÷ß‡≈◊Õ° ‘Ëß∑¥≈Õß

∑’Ë 5 ´÷Ëß¡’Õ—µ√“ à«π¢Õß°–∑‘ºß ‰¢à¢“«ºß ·≈–øí°∑Õß

ºß‡ªìπ 35: 35: 30 ´÷Ëß„™âª√‘¡“≥ 30.30% ·≈–πÈ”µ“≈

∑√“¬ 69.70% ‡ªìπ Ÿµ√„π°“√»÷°…“°√√¡«‘∏’°“√º≈‘µ

‚¥¬„™â‰¡‚§√‡«øµàÕ‰ª

3. °“√»÷°…“°√√¡«‘∏’°“√º≈‘µ‚¥¬„™â‰¡‚§√‡«ø

®“°º≈°“√»÷°…“À“Õ—µ√“ à«π¢Õß à«πº ¡·Àâß

µàÕπÈ” §◊Õ 1: 1.5, 1: 2 ·≈– 1: 2.5 ‡«≈“∑’Ë„™â §◊Õ 4 ·≈–

6 π“∑’ ‚¥¬¡’Õ—µ√“ à«π¢Õß‰¢à¢“«ºß °–∑‘ºß ·≈–

øí°∑Õßºß§◊Õ 35:35:30 ´÷Ë ß„π à«πº ¡·Àâß

ª√–°Õ∫¥â«¬‰¢à¢“«ºß 10.60% °–∑‘ºß 10.60% øí°∑Õßºß

9.10% ·≈–πÈ”µ“≈∑√“¬ 69.70% ‚¥¬·µà≈– Ÿµ√∑’Ë»÷°…“

π’È¡’ «πº ¡·Àâß√«¡ 65 °√—¡ æ∫«à“‡¡◊ËÕπ” ‘Ëß∑¥≈Õß

∑’Ë¡’Õ—µ√“ à«πº ¡·ÀâßµàÕπÈ” ‡∑à“°—∫ 1: 2.5 ‡¢â“Õ∫„π

‰¡‚§√‡«ø∑’Ë‡«≈“ 4 ·≈– 6 π“∑’ ( ‘Ëß∑¥≈Õß∑’Ë 5 ·≈– 6)

‰¥â — ß¢¬“øí°∑Õß∑’Ë ¡’ ≈— °…≥–‡À≈«‰¡à ®—∫µ— «°—π

‡π◊ËÕß®“°Õ—µ√“ à«π¢ÕßπÈ”¡“°‡°‘π‰ª ®÷ß∑”°“√»÷°…“

 ‘Ëß∑¥≈Õß∑’Ë‡À≈◊Õ®”π«π 4  ‘Ëß∑¥≈Õß ·≈–∑¥ Õ∫

§ÿ≥¿“æ∑“ßª√– “∑ —¡º— ‚¥¬«‘∏’‡√’¬ß≈”¥—∫§«“¡™Õ∫

√«¡ æ∫«à“°“√‡√’¬ß≈”¥—∫§«“¡™Õ∫√«¡¢Õßº≈‘µ¿—≥±å

¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P ≤ 0.05)  ‘Ëß

∑¥≈Õß∑’Ë 1, 2, 3 ·≈– 4 ¡’§à“§–·ππ°“√‡√’¬ß≈”¥—∫

Table 5 Color and firmness of steam pumpkin-custard.

Color and firmness Treatments

1 2 3 4 5

L* 65.20±0.66c 78.9±0.80a 66.20±0.72b 63.30±0.78d 65.30±0.49c

a* -6.20±0.67d -3.6±0.49a -3.80±0.51a -4.40±0.88b -5.20±0.68c

b* 31.11±0.55b 4.70±0.42c 29.50±0.67c 37.87±0.68a 26.91±0.73d

Distance (mm) 8.35±0.66c 23.00±1.02b 38.05±0.75a 33.85±1.54a 25.10±1.56b

Means within the same row with different letters are significantly different at the 95% confidence level.
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§«“¡™Õ∫√«¡‡©≈’Ë¬‡∑à“°—∫ 1.83±1.08, 1.83±0.99, 2.77±

1.14 ·≈– 3.57±1.21 µ“¡≈”¥—∫ ‚¥¬∑’Ë°“√‡√’¬ß≈”¥—∫

§«“¡™Õ∫√«¡¢Õß ‘Ëß∑¥≈Õß∑’Ë 1 ·≈– 2 ‰¡à¡’§«“¡

·µ°µà“ß°—π∑“ß ∂‘µ‘  ‘Ëß∑¥≈Õß∑’Ë 4 ¡’§à“°“√‡√’¬ß≈”¥—∫

§«“¡™Õ∫√«¡Õ¬Ÿà„π≈”¥—∫™Õ∫¡“°

°“√∑¥ Õ∫°“√„Àâ§–·ππ§«“¡‡¢â¡¢Õß

º≈‘µ¿—≥±å‚¥¬«‘∏’ QDA ‰¥âº≈¥—ß Table 6 æ∫«à“ ‘Ëß

∑¥≈Õß∑’Ë 1 ·≈– 2 ¡’§à“§«“¡‡¢â¡„π§ÿ≥≈—°…≥–¥â“π

§«“¡§ßµ—« Ÿß°«à“ ‘Ëß∑¥≈Õß∑’Ë 3 ·≈– 4 ‡æ√“–¡’

Õ—µ√“ à«π¢Õß à«πº ¡·ÀâßµàÕπÈ”µË”∑’Ë ÿ¥ (1:1.5) §à“

§«“¡§ßµ—«¢Õß ‘Ëß∑¥≈Õß∑’Ë 1 ·≈– 2 ‰¡à¡’§«“¡

·µ°µà“ß°—π·≈–§à“§«“¡§ßµ—«¢Õß ‘Ëß∑¥≈Õß∑’Ë 3 ·≈– 4

‰¡à¡’§«“¡·µ°µà“ß°—π·¡â®–„™â‡«≈“„π°“√Õ∫µà“ß°—π ´÷Ëß

 Õ¥§≈âÕß°—∫§à“§«“¡§ßµ—«∑’Ë‰¥â®“°°“√«—¥§à“∑“ß°“¬¿“æ

 ‘Ëß∑¥≈Õß∑’Ë 1, 2, 3 ·≈– 4 ¡’§à“§«“¡§ßµ—«∑’Ë· ¥ß

‡ªìπ√–¬–∑“ß‡∑à“°—∫ 16.00±1.05, 13.78±0.64, 23.56±

1.68 ·≈– 21.96±1.46 ¡¡. µ“¡≈”¥—∫ ‚¥¬ ‘Ëß∑¥≈Õß∑’Ë 1

·≈– 2 ¡’§à“√–¬–∑“ß∑’ËÀ—«‡®“–‡¢â“‰ª„πº≈‘µ¿—≥±åπâÕ¬

· ¥ß«à“º≈‘µ¿—≥±å¡’§«“¡§ßµ—« Ÿß

®“°°“√«—¥§à“§«“¡§ßµ—«¢Õßº≈‘µ¿—≥±å —ß¢¬“„π

∑âÕßµ≈“¥®“° 3 ·À≈àß æ∫«à“¡’§à“§«“¡§ßµ—«Õ¬Ÿà„π™à«ß

16.08 ¡¡. ∂÷ß 19.60 ¡¡. ·≈–®“°º≈°“√‡√’¬ß≈”¥—∫

§«“¡™Õ∫æ∫«à“  ‘Ëß∑¥≈Õß∑’Ë 4 ‰¥â§–·ππ°“√‡√’¬ß

≈”¥—∫§«“¡™Õ∫Õ¬Ÿà„π√–¥—∫™Õ∫¡“° ·≈–¡’§à“§«“¡

§ßµ—«„°≈â‡§’¬ß°—∫º≈‘µ¿—≥±å —ß¢¬“„π∑âÕßµ≈“¥ ®÷ß

§—¥‡≈◊Õ° ‘Ëß∑¥≈Õß∑’Ë 4 ¡“∑”°“√∑¥ Õ∫∑“ßª√– “∑

 —¡º— «‘∏’°“√„Àâ§–·ππ§«“¡™Õ∫√à«¡°—∫ Just-right scale

‡æ◊ËÕæ—≤π“ Ÿµ√‰¥âº≈¥—ß Table 7

Table 6 Means of QDA-intensity for sensory attributes of microwave pumpkin-custard.

Sensory Treatments

attributes 1 2 3 4

Yellowness  8.00±0.82a 8.78±0.72a 6.09±1.03b 8.11±0.86a

Pumpkin flavor 6.00±1.33b 6.49±0.53b 5.99±0.78a 7.90±0.74a

Sweetness 5.28±0.67b 5.59±0.51b 7.59±0.56a 8.16±1.24a

Softness 5.37±0.34b 5.20±0.46b 9.03±1.03a 9.04±0.69a

Firmness 10.13±0.49a 10.16±0.99a 7.85±1.22b 7.97±1.11b

Means within the same row with different letters are significantly different at the 95% confidence level.

Table 7 Means of hedonic ratings for sensory attributes of microwave pumpkin-custard.

Sensory attributes Before improvement After improvement

Color 6.13±1.47a 6.50±0.97a

Pumpkin aroma 6.23±1.19b 6.90±0.93a

Egg flavor 5.93±1.40a 6.25±1.11a

Pumpkin flavor 5.93±1.83b 7.10±1.13a

Coconut flavor 5.80±1.42b 6.50±0.88a

Sweetness 6.30±1.58a 6.67±1.12a

Firmness 6.25±1.17b 7.10±1.05a

Overall liking 6.50±1.00b 7.10±0.99a

Means within the same row with different letters are significantly different at the 95% confidence level.
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®“°°“√∑¥ Õ∫∑“ßª√– “∑ —¡º— ‚¥¬«‘∏’°“√

„Àâ§–·ππ§«“¡™Õ∫º≈‘µ¿—≥±å°àÕπ°“√ª√—∫ª√ÿß ºŸâ

∑¥ Õ∫„Àâ¢âÕ‡ πÕ·π–«à“§«“¡§ßµ—«¢Õßº≈‘µ¿—≥±å

πâÕ¬‰ª∑”„Àâ‡π◊ÈÕ —¡º— §àÕπ¢â“ßπ‘Ë¡ ¥—ßπ—Èπ®÷ßª√—∫ª√ÿß

 Ÿµ√‚¥¬≈¥Õ—µ√“ à«π¢Õßº ¡·ÀâßµàÕπÈ”®“° 1: 2 ‡ªìπ

1: 1.7 æ∫«à“§–·ππ§«“¡™Õ∫‡©≈’Ë¬¢Õß§ÿ≥≈—°…≥–

°≈‘Ëπøí°∑Õß °≈‘Ëπ√ øí°∑Õß °≈‘Ëπ√ °–∑‘ §«“¡§ßµ—«

·≈–§«“¡™Õ∫√«¡º≈‘µ¿—≥±åÀ≈—ß°“√ª√—∫ª√ÿß ¡’§à“

¡“°°«à“§–·ππ§«“¡™Õ∫‡©≈’Ë¬º≈‘µ¿—≥±å°àÕπ°“√

ª√—∫ª√ÿßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P ≤ 0.05) ∑—Èßπ’È‡π◊ËÕß®“°

‡¡◊ËÕ≈¥ª√‘¡“≥πÈ”≈ß∑”„Àâ‰¥â°≈‘Ëπ ·≈–°≈‘Ëπ√ ‡æ‘Ë¡¢÷Èπ

√«¡∑—Èß§«“¡§ßµ—« Ÿß¢÷Èπ¡’º≈∑”„Àâ§«“¡™Õ∫√«¡¡’

§–·ππ‡æ‘Ë¡¢÷Èπ

4. °“√µ√«® Õ∫§ÿ≥¿“æº≈‘µ¿—≥±å

®“°°“√µ√«® Õ∫§ÿ≥¿“æ¢Õßº≈‘µ¿—≥±å —ß¢¬“

øí°∑Õßºß°÷Ëß ”‡√Á®√Ÿª ·≈–º≈‘µ¿—≥±å —ß¢¬“øí°∑Õß

∑“ß°“¬¿“æ ‡§¡’ ·≈–®ÿ≈‘π∑√’¬å¥—ß Table 8 æ∫«à“

º≈‘µ¿—≥±å —ß¢¬“øí°∑Õßºß°÷Ëß ”‡√Á®√Ÿª¡’ ’‡À≈◊Õß·≈–

§à“§«“¡ «à“ß§àÕπ¢â“ß Ÿß §◊Õ L* = 63.3, a* = -4.4, b*

= 37.87 ¡’§à“ aw ‡∑à“°—∫ 0.45 Õß§åª√–°Õ∫∑“ß‡§¡’ ‰¥â·°à

§«“¡™◊Èπ 2.40% ‚ª√µ’π 8.48%, ‰¢¡—π 9.07%,

§“√å‚∫‰Œ‡¥√µ 78.95%, ‡∂â“ 1.10%, ·≈–‡ âπ„¬Õ“À“√

0.05% §ÿ≥¿“æ∑“ß®ÿ≈‘π∑√’¬å æ∫«à“¡’®”π«π®ÿ≈‘π∑√’¬å

∑—ÈßÀ¡¥ 1×103 CFU/g ¬’ µå·≈–√“πâÕ¬°«à“ 250 CFU/g

·≈–‚§≈‘øÕ√å¡πâÕ¬°«à“ 3 MPN/g  à«π —ß¢¬“øí°∑Õß

¡’§à“§«“¡§ßµ—«∑’Ë· ¥ß√–¬–∑“ß∑’ËÀ—«‡®“–¢Õß‡§√◊ËÕß

ºà“π‡¢â“‰ª„πµ—«Õ¬à“ß = 18.70 ¡¡. ´÷Ëß¡’§à“Õ¬Ÿà„π™à«ß

§«“¡§ßµ—«¢Õßº≈‘µ¿—≥±å —ß¢¬“∑’Ë®”Àπà“¬„π°√ÿß‡∑æœ

¡’§à“§«“¡ «à“ß§àÕπ¢â“ß Ÿß·≈–¡’ ’‡À≈◊Õß §◊Õ L* = 63.1

a* = -5.3 b* = 30.60 Õß§åª√–°Õ∫∑“ß‡§¡’ ‰¥â·°à

§«“¡™◊Èπ 54.15% ‚ª√µ’π 4.11% ‰¢¡—π 6.32%

Table 8 Quality of semi-processed pumpkin-custard and microwave pumpkin-custard.

Quality Semi-processed pumpkin-custard Microwave pumpkin-custard

Physical

Distance (mm)  NA 18.70

Color

L* 63.30 63.10

a* - 4.40 - 5.30

b* 37.87 30.60

aw 0.45 NA

Chemical

Moisture(%) 2.40 54.15

Protein (%) 8.48 4.11

Fat (%) 9.07 6.32

Carbohydrate (%) 78.95 34.90

Ash (%) 1.10 0.51

Fiber (%) 0.05 0.01

Microbiological

Total plate count (CFU/g) 1×103 < 250

Yeast & Molds (CFU/g) < 250 < 250

Coliforms (MPN/g) < 3 < 3
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§“√å‚∫‰Œ‡¥√µ 34.90% ‡∂â“ 0.51% ·≈–‡ âπ„¬Õ“À“√

0.01% „Àâæ≈—ßß“π 176.52 °‘‚≈·§≈Õ√’/100 °√—¡

§ÿ≥¿“æ∑“ß®ÿ≈‘π∑√’¬åæ∫«à“Õ¬Ÿà„π√–¥—∫ª≈Õ¥¿—¬ ‚¥¬¡’

®”π«π®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥πâÕ¬°«à“ 250 CFU/g ¬’ µå·≈–√“

πâÕ¬°«à“ 250 CFU/g ·≈–‚§≈‘øÕ√å¡πâÕ¬°«à“ 3 MPN/g

 √ÿª

°“√æ—≤π“º≈‘µ¿—≥±å —ß¢¬“øí°∑Õß‡ªìπ°“√‡æ‘Ë¡

°“√„™âª√–‚¬™πå®“°øí°∑Õß´÷Ëß‡ªìπº≈‘µº≈∑“ß°“√

‡°…µ√¡“„™â‡ªìπ à«πª√–°Õ∫„π¢π¡‰∑¬ ®“°°“√

»÷°…“æ∫«à“ª√‘¡“≥øí°∑Õßºß °–∑‘ºß ·≈–‰¢à¢“«ºß¡’

Õ‘∑∏‘æ≈µàÕ§ÿ≥¿“æ∑“ß°“¬¿“æ·≈–§ÿ≥¿“æ∑“ß

ª√– “∑ —¡º— ¢Õßº≈‘µ¿—≥±å —ß¢¬“øí°∑Õß º≈‘µ¿—≥±å

 —ß¢¬“øí°∑Õßºß°÷Ëß ”‡√Á®√Ÿª¡’ ’‡À≈◊ÕßÕàÕπª√–°Õ∫¥â«¬

‰¢à¢“«ºß 10.60% °–∑‘ºß 10.60% øí°∑Õßºß 9.10%

·≈–πÈ”µ“≈∑√“¬ 69.70% ‡¡◊ËÕºà“π°√√¡«‘∏’°“√º≈‘µ‚¥¬

°“√π÷Ëß Õ—µ√“ à«π¢Õß à«πº ¡·ÀâßµàÕπÈ”‡ªìπ 1:2

¢≥–∑’Ë‡¡◊ËÕºà“π°√√¡«‘∏’°“√º≈‘µ‚¥¬„™â‰¡‚§√‡«ø‚¥¬

„™â à«πº ¡·Àâß 65 °√—¡ ·≈–„™âÕ—µ√“ à«π¢Õß

 à«πº ¡·ÀâßµàÕπÈ” ‡ªìπ 1:1.7 ‡«≈“∑’Ë„™â„π°“√Õ∫¥â«¬

‰¡‚§√‡«ø 6 π“∑’ (°”≈—ß§«“¡√âÕπ 401.33 «—µµå) ‰¥â

 —ß¢¬“øí°∑Õß ’‡À≈◊ÕßÕàÕπ∑’Ë¡’§–·ππ§«“¡™Õ∫√«¡

‡©≈’Ë¬Õ¬Ÿà„π√–¥—∫™Õ∫ª“π°≈“ß (7.10)
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¥«ß‡¥◊Õπ ‡√◊Õß‡°‘¥, π√“∏‘ª ‡µ’¬«π‘™, ·≈–≈—°¢≥“ »√

™”π‘. 2536. °“√ÕÕ°·∫∫°“√§«∫§ÿ¡§ÿ≥¿“æ°“√

º≈‘µ¢π¡À¡âÕ·°ß·≈– —ß¢¬“.  “¢“«‘™“æ—≤π“

º≈‘µ¿—≥±åÕÿµ “À°√√¡‡°…µ√, ∫—≥±‘µ«‘∑¬“≈—¬,

¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å, °√ÿß‡∑æœ. 160 π.

¿“§«‘™“§À°√√¡»“ µ√å §≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬

»√’π§√‘π∑√«‘‚√≤. 2537. Õ“À“√‰∑¬„π°√–· 

‚≈°“πÿ«—µ√, ∫√‘…—∑‚√ßæ‘¡æåµ–«—πÕÕ° ®”°—¥

(¡À“™π), °√ÿß‡∑æœ. 85 π.

¬ÿ«¥’ ®Õ¡æ‘∑—°…å. 2541. ¢π¡‰∑¬  Ÿµ√¥—Èß‡¥‘¡ ∑”‡Õß‰¥â.

 ”π—°æ‘¡æåÀÕ ¡ÿ¥°≈“ß 09, °√ÿß‡∑æœ. 176 π.

 ‘π’π“√∂  √–µ—πµ‘Ï, π«≈æ√√≥ ≥ √–πÕß,  ÿ¢„®

‚ ¡–∞‘µ‘ , ·≈–¥√ÿ≥’ ‡¥‚™«‘∫Ÿ√≥å . 2529.

°√–∫«π°“√º≈‘µøí° ∑Õßºß·≈–°“√π”‰ª„™âº≈‘µ

º≈‘µ¿—≥±åÕ“À“√µà“ßÊ, π.135-150. „π √“¬ß“π°“√

ª√–™ÿ¡∑“ß«‘™“°“√ §√—Èß∑’Ë 24, 27-29 ¡°√“§¡ 2529

§≥–Õÿµ “À°√√¡‡°…µ√, ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å,

°√ÿß‡∑æœ.

 ”π—°æ‘¡æå· ß·¥¥. 2539. µ”√—∫¢π¡‰∑¬.  ”π—°æ‘¡æå

· ß·¥¥, °√ÿß‡∑æœ. 135 π.

A.O.A.C. 1995. Official Methods of Analysis. 15th ed.,

Association of Official Analytical Chemists, Inc.,

Washington, D.C. 1,298 p.

Lawless, H.T. and H. Heymann. 1998. Sensory

Evaluation of Food: Principles and Practices.

Chapman & Hall, New York. 819 p.

Siemonnsma, J.S. and K. Piluek. 1994. Plant Resources

of South-East Asia 8. Prosea Foundation, Bogor,

Indonesia. 412 p.

Stanford, M. 1990. Microwave oven characterization

and implications for food safety in product

development. Microwave World 11(3) : 7-9.

«—π√—∫‡√◊ËÕß : 24 °.¬. 42

«—π√—∫µ’æ‘¡æå : 30 ∏.§. 42




