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∏’√πÿ™ ©“¬»‘√‘‚™µ‘* ·≈– ®—π∑√å®π“ »‘√‘æ—π∏å«—≤π“

∫∑§—¥¬àÕ

°“√«‘®—¬§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“ Ÿµ√ §ÿ≥¿“æ∑“ß‡§¡’ °“√¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§ ·≈–
µâπ∑ÿπ°“√º≈‘µ¢Õß¡—øøîπ‡π◊ÈÕµ“≈ ÿ° ¥”‡π‘π°“√∑¥≈Õß‚¥¬»÷°…“ 1) °“√„™âª√‘¡“≥‡π◊ÈÕµ“≈ ÿ°∑’Ë‡À¡“– ¡
„π¡—øøîπ 2) «‘‡§√“–Àå§ÿ≥¿“æ∑“ß°“¬¿“æ ‡§¡’ ·≈–ª√– “∑ —¡º— ¥â«¬«‘∏’„Àâ§–·ππ§«“¡™Õ∫ 9-point
hedonic scale 3) §—¥‡≈◊Õ° Ÿµ√¢Õß¡—øøîπ‡π◊ÈÕµ“≈ ÿ°∑’ËºŸâ∑¥ Õ∫„Àâ§–·ππ§«“¡™Õ∫ Ÿß ÿ¥¡“»÷°…“°“√
¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§ ·≈– 4) »÷°…“µâπ∑ÿπ°“√º≈‘µ  ∂‘µ‘∑’Ë„™â„π°“√«‘‡§√“–Àå ‰¥â·°à §à“‡©≈’Ë¬ «‘‡§√“–Àå§«“¡
·ª√ª√«π (Analysis of Variance) ·≈–∑¥ Õ∫§«“¡·µ°µà“ß¥â«¬§à“ F-test ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß
¢Õß§à“‡©≈’Ë¬¥â«¬ Duncanûs New Multiple Range Test (DMRT) °”Àπ¥π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë√–¥—∫
§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95 º≈°“√«‘®—¬æ∫«à“°“√‡æ‘Ë¡ª√‘¡“≥‡π◊ÈÕµ“≈ ÿ°¡’º≈„Àâ¡—øøîπ¡’ ’‡À≈◊Õß‡¢â¡¢÷Èπ ¡’
¢π“¥™‘Èπ §«“¡·¢Áß·≈–§«“¡™◊Èπ‡æ‘Ë¡¢÷Èπ  Ÿµ√∑’Ë‡À¡“– ¡¢Õß¡—øøîπ‡π◊ÈÕµ“≈ ÿ°ª√–°Õ∫¥â«¬ ·ªÑß “≈’
‡Õπ°ª√– ß§å ºßøŸ ‡π¬ ¥ πÈ”µ“≈∑√“¬ ‡°≈◊ÕªÉπ ‰¢à‰°à π¡ ¥ °≈‘Ëπ«“π‘≈“ ·≈–‡π◊ÈÕµ“≈ ÿ° √âÕ¬≈– 29.51,
2.49, 12.88, 19.12, 0.33, 10.39, 14.96, 0.33 ·≈– 9.98 ¢ÕßπÈ”Àπ—°∑—ÈßÀ¡¥ µ“¡≈”¥—∫ º≈°“√
»÷°…“§ÿ≥¿“æ∑“ß‡§¡’¢Õß¡—øøîπ 100 °√—¡ æ∫«à“¡—øøîπ‡π◊ÈÕµ“≈ ÿ°ª√–°Õ∫¥â«¬ §«“¡™◊Èπ ‚ª√µ’π ‰¢¡—π
‡∂â“ ‡¬◊ËÕ„¬ ·≈–§“√å‚∫‰Œ‡¥√µ √âÕ¬≈– 25.75, 5.56, 13.50, 2.32, 0.72 ·≈– 52.15 µ“¡≈”¥—∫
¡’æ≈—ßß“π∑—ÈßÀ¡¥ 352.34 °‘‚≈·§≈Õ√’Ë ·≈–‡∫µâ“·§‚√∑’π 102.53 ‰¡‚§√°√—¡ ‡¡◊ËÕ∑¥ Õ∫°“√¬Õ¡√—∫¢Õß
ºŸâ∫√‘‚¿§æ∫«à“ºŸâ∫√‘‚¿§„Àâ§–·ππ§«“¡™Õ∫¡—øøîπ‡π◊ÈÕµ“≈ ÿ°„π√–¥—∫™Õ∫¡“° ·≈–„Àâ°“√¬Õ¡√—∫ √âÕ¬≈– 96
¡—øøîπ‡π◊ÈÕµ“≈ ÿ°π’È¡’µâπ∑ÿπ°“√º≈‘µµàÕ™‘Èπ‡∑à“°—∫ 1.49 ∫“∑

§” ”§—≠: ‡π◊ÈÕµ“≈ ¡—øøîπ ‡∫‡°Õ√’Ë ¢π¡Õ∫ °“√æ—≤π“º≈‘µ¿—≥±å

À≈—° Ÿµ√‡∑§‚π‚≈¬’°“√ª√–°Õ∫Õ“À“√·≈–°“√∫√‘°“√ ‚√ß‡√’¬π°“√‡√◊Õπ ¡À“«‘∑¬“≈—¬√“™¿—Ø «π¥ÿ ‘µ
*ºŸâπ‘æπ∏åª√– “πß“π, email: chtnuch@hotmail.com
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Development of Palmyra Palm Muffin

Teeranuch Chysirichote*, and Chanchana Siripanwattana

ABSTRACT

The objectives of this research were to study the formula, chemical quality, consumer
acceptance and production cost of the Palmyra palm muffin. The experimental processes were
designed: 1) to optimize the quantity of Palmyra palm in muffin mixture; 2) to analyze the
quality of physical, chemical and sensory evaluations by using the preference test with a 9-point
hedonic scale; 3) to select the muffin which the overall liking was at the highest level for the
consumer acceptance test and 4) to determine the cost of production. The statistical analysis of
data consisted of means, analysis of variance and different test by F-test. Duncanûs New Multiple
Range Test (DMRT) was used to compare the difference of means. Statistical significance was
set at the confidence level of 95%. The results indicated that the yellowness (b*) values of crust
and crumb, size, hardness and moisture increased with the quantity of ripe Palmyra palm.
The appropriate formula of Palmyra palm muffin was composed of 29.51% all-purpose flour,
2.49% baking powder, 12.88% butter, 19.12% sugar, 0.33% salt, 10.39% egg, 14.96% milk,
0.33% vanilla flavor and 9.98% ripe Palmyra palm. The results of chemical quality in 100 g
Palmyra palm muffin showed the moisture, protein, fat, ash, fiber and carbohydrate were
25.75%, 5.56%, 13.50%, 2.32%, 0.72% and 52.15%, respectively. Total calorie and
beta-carotene were 352.34 kcal and 102.53 µg, respectively. Consumer acceptability test
revealed that the overall liking of Palmyra palm muffin was the level of like very much and
96% of consumers accepted this product. The production cost for a piece of the Palmyra palm
muffin was 1.49 Baht.

Keywords: Palmyra palm, muffin, bakery, baked goods, product development
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∫∑π”
µ“≈‚µπ¥ (Palmyra palm) ‡ªìπæ◊™µ√–°Ÿ≈ª“≈å¡æ—¥ Õ¬Ÿà„π °ÿ≈ Borassus ·≈–¡’™◊ËÕ

«‘∑¬“»“ µ√å«à“ Borassus flabellifer Linn. ¡’∂‘Ëπ°”‡π‘¥„π∑«’ª·Õø√‘°“µ–«—πÕÕ°  ”À√—∫ª√–‡∑»‰∑¬
æ∫¡“°„π‡¢µ¿“§°≈“ßµ“¡·∂∫®—ßÀ«—¥‡æ™√∫ÿ√’  ÿæ√√≥∫ÿ√’ π§√ª∞¡ ´÷Ëß¡—°‡√’¬°«à“ µ“≈ ·≈–¬—ßæ∫µ“¡
¿“§µà“ßÊ ‡™àπ ¿“§„µâ·∂∫®—ßÀ«—¥ ß¢≈“ ‡√’¬°«à“ µ“≈‚µπ¥ À√◊Õµâπ‚Àπ¥  à«π®—ßÀ«—¥¬–≈“ ·≈–ªíµµ“π’
‡√’¬°«à“ ªÕ‡°ä“–µ“ ‡ªìπµâπ ¡’°“√π”µ“≈¡“„™âª√–‚¬™πå¥â“πÕ“À“√ ‰¥â·°à πÈ”µ“≈®“°ß«ßµ“≈π”¡“∑”
πÈ”µ“≈ ¥·≈–πÈ”µ“≈‚µπ¥ ‡¡≈Á¥¢Õß≈Ÿ°µ“≈ÕàÕπÀ√◊Õ≈Õπµ“≈∑’Ë¡—°‡¢â“„®°—π«à“‡ªìπ‡π◊ÈÕ≈Ÿ°µ“≈¡’≈—°…≥–
‡ªìπ«ÿâπ„  π”¡“√—∫ª√–∑“π ¥À√◊Õ√—∫ª√–∑“π°—∫πÈ”‡™◊ËÕ¡·≈–∫√√®ÿ‡ªìπ≈Ÿ°µ“≈„ππÈ”‡™◊ËÕ¡°√–ªÜÕß  à«π
º≈µ“≈∑’Ë ÿ°‡µÁ¡∑’Ë®–¡’ ’¡à«ß‡¢â¡ ¿“¬„π¡’ ’‡À≈◊Õß ¥·∑√°Õ¬Ÿàµ“¡‡ âπ„¬¢Õß‡ª≈◊Õ°  à«π∑’Ë‡ªìπ ’‡À≈◊Õß¡’
§«“¡ÕàÕππÿà¡·≈–°≈‘ËπÀÕ¡‡©æ“– ‡¡◊ËÕπ”¡“¬’®–‰¥â‡π◊ÈÕµ“≈ ÿ° [1, 2] ™à«¬„Àâº≈‘µ¿—≥±å¡’≈—°…≥–‡¥àπ‡©æ“–µ—«
‡π◊ÈÕµ“≈ ÿ°π’È¡’§ÿ≥§à“∑“ß‚¿™π“°“√ª√–°Õ∫¥â«¬·ªÑß πÈ”µ“≈ „¬Õ“À“√ ·≈–·§‚√∑’πÕ¬¥å‡ªìπ®”π«π¡“°
·µà¡’¢âÕ®”°—¥„π¥â“πÕ“¬ÿ°“√‡°Á∫‡π◊ËÕß®“°¡’§«“¡™◊Èπ Ÿßª√–¡“≥√âÕ¬≈– 92-93 ¡’®ÿ≈‘π∑√’¬å∑’Ë‡ªìπ “‡Àµÿ¢Õß
°“√‡ ’¬®÷ßµâÕß‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘µŸâ‡¬Áπ´÷Ëß‡°Á∫‰¥â 3-5 «—π [3] °“√«‘®—¬π’È‡ªìπ°“√π”‡π◊ÈÕµ“≈ ÿ°¡“·ª√√Ÿª‚¥¬„™â
‡ªìπ à«πº ¡∑¥·∑π à«π¢Õß‡À≈«º ¡„πº≈‘µ¿—≥±å¡—øøîπ´÷Ëß‡ªìπ¢π¡ªíßª√–‡¿∑Àπ÷Ëß„π°≈ÿà¡§«‘°‡∫√¥
(Quick bread) ∑’Ë¢÷ÈπøŸ¥â«¬ “√‡§¡’ ‰¥â·°à ºßøŸ ·≈–‡∫§°‘Èß‚´¥“ ¡—°∑”‡ªìπ™‘Èπ‡≈Á°¢π“¥æÕ¥’§” (ª√–¡“≥
1 Àπà«¬∫√‘‚¿§) ¡’√Ÿª√à“ß‡ªìπ∂â«¬¢π“¥‡≈Á° ≈—°…≥–‡π◊ÈÕ§àÕπ¢â“ß·πàπ·µàπÿà¡ ·≈–¡’°≈‘ËπÀÕ¡ π‘¬¡π”¡“
‡ªìπÕ“À“√‡™â“À√◊ÕÕ“À“√„π¡◊ÈÕ∑’Ë√’∫‡√àß ‚¥¬∑—Ë«‰ª “¡“√∂‡µ‘¡º≈‰¡â ™Õ§‚°·≈µ À√◊Õ∂—Ë«µà“ßÊ ‡æ◊ËÕ„Àâ‡°‘¥
§«“¡À≈“°À≈“¬¢Õß¡—øøîπ [4] ‚¥¬ß“π«‘®—¬π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ°“√»÷°…“ Ÿµ√ §ÿ≥¿“æ∑“ß‡§¡’
°“√¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§ ·≈–µâπ∑ÿπ°“√º≈‘µ¢Õß¡—øøîπ‡π◊ÈÕµ“≈ ÿ° °“√æ—≤π“π’È®–‡ªìπ°“√‡æ‘Ë¡¡Ÿ≈§à“„Àâ
·°àº≈‘µ¿—≥±å‡π◊ÈÕµ“≈ ÿ°·≈–≈Ÿ°µ“≈ √«¡∂÷ß‡ªìπ°“√‡æ‘Ë¡§«“¡À≈“°À≈“¬„Àâ°—∫º≈‘µ¿—≥±å¡—øøîπ´÷Ëß‡ªìπ°“√
‡æ‘Ë¡∑“ß‡≈◊Õ°„Àâ·°àºŸâ∫√‘‚¿§¥â«¬

Õÿª°√≥å·≈–«‘∏’°“√∑¥≈Õß
1. «—µ∂ÿ¥‘∫

‡π◊ÈÕµ“≈ ÿ° Asian Palmyra palm  “¬æ—π∏ÿåÀ¡âÕ®“°®—ßÀ«—¥‡æ™√∫ÿ√’ ·ªÑß “≈’‡Õπ°ª√– ß§å
ºßøŸ™π‘¥¥—∫‡∫‘≈·Õ§µ‘Èß ‡°≈◊ÕªÉπ πÈ”µ“≈∑√“¬¢“« ‡π¬ ¥ Ÿµ√ AA (‰¥â√—∫§«“¡Õπÿ‡§√“–Àå®“°
»Ÿπ¬åªØ‘∫—µ‘°“√‡π¬ ¡À“«‘∑¬“≈—¬√“™¿—Æ «π¥ÿ ‘µ) ‰¢à‰°à π¡ ¥™π‘¥®◊¥ ·≈–°≈‘Ëπ«“π‘≈“

2. ‡§√◊ËÕß¡◊Õ·≈–Õÿª°√≥å
Õÿª°√≥å∑’Ë„™â„π°“√º≈‘µ¡—øøîπ
‡§√◊ËÕß™—Ëß ‡§√◊ËÕßº ¡Õ“À“√æ√âÕ¡À—«µ’√Ÿª„∫‰¡â ‡µ“Õ∫‰øøÑ“ π“Ãî°“®—∫‡«≈“ Õà“ßº ¡ ·µπ·≈ 

µ–·°√ß√àÕπ·ªÑß æ“¬¬“ß æ‘¡æå∂â«¬®’∫·≈–∂â«¬øÕ¬≈å¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 2 π‘È« µ–·°√ßæ—°¢π¡ ·≈–
Õÿª°√≥åß“π§√—«Õ◊ËπÊ
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Õÿª°√≥å«‘‡§√“–Àå§ÿ≥¿“æ∑“ß°“¬¿“æ
‡§√◊ËÕß«—¥§à“ ’ (Handy Colorimeter) ‡§√◊ËÕß«—¥‡π◊ÈÕ —¡º—  ‡«Õ√å‡π’¬√å (Vernier caliper) ·≈–

°√–∫Õ°µ«ß
Õÿª°√≥å«‘‡§√“–Àå§ÿ≥¿“æ∑“ß‡§¡’
‡§√◊ËÕß«—¥ª√‘¡“≥πÈ”Õ‘ √– (Water activity, aw) ™ÿ¥«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’‚¥¬ª√–¡“≥

(Proximate Analysis) ·≈–™ÿ¥«‘‡§√“–Àå‡∫µâ“·§‚√∑’π
Õÿª°√≥å„π°“√«‘‡§√“–Àå§ÿ≥¿“æ∑“ßª√– “∑ —¡º— 
Õÿª°√≥å„π°“√∑¥ Õ∫ ·≈–·∫∫ Õ∫∂“¡

3. «‘∏’°“√∑¥≈Õß
3.1 °“√»÷°…“ Ÿµ√¡—øøîπ‡π◊ÈÕµ“≈ ÿ°∑’Ë‡À¡“– ¡

π” Ÿµ√æ◊Èπ∞“π®“° Muffin Recipe [5] ¥—ßµ“√“ß∑’Ë 1 ·≈–√Ÿª∑’Ë 1 ¡“»÷°…“ª√‘¡“≥‡π◊ÈÕ
µ“≈ ÿ°∑’Ëº ¡°—∫¢Õß‡À≈«„π Ÿµ√ ‚¥¬»÷°…“Õ—µ√“ à«π¢Õß‡π◊ÈÕµ“≈ ÿ°µàÕ¢Õß‡À≈« (‚¥¬πÈ”Àπ—°) «“ß·ºπ
°“√∑¥≈Õß·∫∫ ÿà¡Õ¬à“ß ¡∫Ÿ√≥å (Completely Randomized Design, CRD) 6 √–¥—∫ §◊Õ 100:0, 80:20,
60:40, 40:60, 20:80 ·≈– 0:100 ( Ÿµ√§«∫§ÿ¡) ª√–‡¡‘π≈—°…≥– à«πº ¡ ≈—°…≥–¡—øøîπ∑’ËÕ∫ ÿ° ·≈–
»÷°…“§ÿ≥¿“æ¢Õß¡—øøîπ

§ÿ≥¿“æ∑“ß°“¬¿“æ ‰¥â·°à §à“ ’ (L* a* b*) ¢Õß‡ª≈◊Õ°·≈–‡π◊ÈÕ¡—øøîπ [6] ¢π“¥ ª√‘¡“µ√
®”‡æ“– [7] ·≈–‡π◊ÈÕ —¡º— ¢Õß¡—øøîπ [6]

§ÿ≥¿“æ∑“ß‡§¡’ ‰¥â·°à ª√‘¡“≥§«“¡™◊Èπ ·≈–ª√‘¡“≥πÈ”Õ‘ √– (Water activity, aw) [6]
§ÿ≥¿“æ∑“ßª√– “∑ —¡º—  «“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡„π∫≈Õ§ ¡∫Ÿ√≥å (Randomized

Complete Block Design, RCBD) ‚¥¬„Àâ§–·ππ§«“¡™Õ∫·∫∫ 9-point hedonic scale (1 = ‰¡à™Õ∫
¡“°∑’Ë ÿ¥ ∂÷ß 9 = ™Õ∫¡“°∑’Ë ÿ¥) °—∫ºŸâ∑¥ Õ∫∑’Ë‰¡àºà“π°“√Ωñ°Ωπ®”π«π 50 §π

§—¥‡≈◊Õ° Ÿµ√∑’Ë¡’≈—°…≥–¡—øøîπ∑’Ëπÿà¡ ‡∫“ ¡’°≈‘ËπÀÕ¡ ·≈–¡’§ÿ≥¿“æ∑“ßª√– “∑ —¡º— 
‡ªìπ∑’Ë¬Õ¡√—∫¢ÕßºŸâ∑¥ Õ∫
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µ“√“ß∑’Ë 1  Ÿµ√æ◊Èπ∞“π„π°“√æ—≤π“ Ÿµ√¡—øøîπ

 à«πº ¡ πÈ”Àπ—° (°√—¡) √âÕ¬≈– (%)

·ªÑß “≈’‡Õπ°ª√– ß§å 142 29.51

ºßøŸ 12 2.49

‡π¬ ¥ 62 12.88

πÈ”µ“≈∑√“¬ 92 19.12

‡°≈◊ÕªÉπ 1.6 0.33

‰¢à‰°à 50 10.39

π¡ ¥ 120 24.94

°≈‘Ëπ«“π‘≈“ 1.6  0.33

√«¡  481.2 100

√àÕπ·ªÑß ·≈–ºßøŸ æ—°‰«â
µ’‡π¬ ¥¥â«¬§«“¡‡√Á«µË” ‡ªìπ‡«≈“ 2 π“∑’

→

§àÕ¬Ê ‡µ‘¡πÈ”µ“≈∑√“¬·≈–‡°≈◊ÕªÉπ µ’¥â«¬§«“¡‡√Á«°≈“ß ‡ªìπ‡«≈“ 3 π“∑’ (®π à«πº ¡¢÷ÈπøŸ)

→

§àÕ¬Ê ‡µ‘¡‰¢à‰°à µ’¥â«¬§«“¡‡√Á«°≈“ß ‡ªìπ‡«≈“ 30 «‘π“∑’ (æÕ‡¢â“°—π)

→

§àÕ¬Ê ‡µ‘¡ à«π¢Õßπ¡ °≈‘Ëπ«“π‘≈“ ‡π◊ÈÕµ“≈ ÿ° ·≈– à«πº ¡¢Õß·ªÑß
º ¡¥â«¬§«“¡‡√Á«µË” æÕ‡¢â“°—π

→

µ—°„ àæ‘¡æå∂â«¬®’∫¢π“¥ 2 Ó 2 π‘È« ∑’Ë√Õß¥â«¬∂â«¬øÕ¬≈å
(πÈ”Àπ—° 25 °√—¡µàÕ∂â«¬)

→

Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 180-200°C ‡ªìπ‡«≈“ 20-25 π“∑’ À√◊Õ®π ÿ°

→

π”ÕÕ°®“°‡µ“ æ—°„Àâ‡¬Áπ∫πµ–·°√ß

→

¡—øøîπ‡π◊ÈÕµ“≈ ÿ°

√Ÿª∑’Ë 1 °√√¡«‘∏’°“√‡µ√’¬¡¡—øøîπ‡π◊ÈÕµ“≈ ÿ° [8]
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3.2 °“√»÷°…“§ÿ≥¿“æ∑“ß‡§¡’¢Õß¡—øøîπ‡π◊ÈÕµ“≈ ÿ°
π”¡—øøîπ‡π◊ÈÕµ“≈ ÿ°∑’Ëºà“π°“√æ—≤π“·≈â«¡“«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’ (Proximate

analysis) [6] ·≈–ª√‘¡“≥‡∫µâ“·§‚√∑’π‚¥¬«‘∏’ Spectrophotometer Method «—¥§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë
§«“¡¬“«§≈◊Ëπ 460 π“‚π‡¡µ√¥â«¬‡§√◊ËÕß UV-spectrophotometer [9]

3.3 °“√»÷°…“°“√¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§µàÕ¡—øøîπ‡π◊ÈÕµ“≈ ÿ°
∑¥ Õ∫°“√¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§∑’Ë¡’µàÕ¡—øøîπ‡π◊ÈÕµ“≈ ÿ°¥â«¬«‘∏’ Central Location Test

(CLT) ‚¥¬„Àâ§–·ππ§«“¡™Õ∫·∫∫ 9-point hedonic scale (1 = ‰¡à™Õ∫¡“°∑’Ë ÿ¥ ∂÷ß 9 = ™Õ∫¡“°∑’Ë ÿ¥)
°—∫ºŸâ∫√‘‚¿§®”π«π 100 §π  ∂“π∑’Ë∑¥ Õ∫ ‰¥â·°à »Ÿπ¬åªØ‘∫—µ‘°“√Õ“À“√π“π“™“µ‘ «π¥ÿ ‘µ ·≈–»Ÿπ¬å
«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬√“™¿—Ø «π¥ÿ ‘µ

3.4 °“√»÷°…“µâπ∑ÿπ°“√º≈‘µ¢Õß¡—øøîπ‡π◊ÈÕµ“≈ ÿ°
§”π«≥µâπ∑ÿπ°“√º≈‘µ¢ÕßµàÕ¡—øøîπ‡π◊ÈÕµ“≈ ÿ°·≈–¡—øøîπ‡π◊ÈÕµ“≈ ÿ°º ¡≈Ÿ°µ“≈ ‚¥¬

µâπ∑ÿπ°“√º≈‘µ §◊Õ √“§“¢Õß«—µ∂ÿ¥‘∫µ“¡®”π«π∑’Ë„™â®√‘ß∑—ÈßÀ¡¥√«¡°—∫µâπ∑ÿπÕ◊ËπÊ √âÕ¬≈– 5 ¢Õßµâπ∑ÿπ®√‘ß
√“¬≈–‡Õ’¬¥¢Õß√“§“µâπ∑ÿπµà“ßÊ §◊Õ √“§“µàÕÀπà«¬ (Unit price) µ“¡√“§“∑’Ë®à“¬®√‘ßÀ√◊Õ‡ªìπ‰ªµ“¡„∫ àß
¢Õß (Invoice) ·≈–§‘¥‡ªìπµâπ∑ÿπ«—µ∂ÿ¥‘∫ (Cost) ∑’Ë„™â ‡¡◊ËÕ√«¡µâπ∑ÿπ∑—ÈßÀ¡¥·≈â«®–µâÕß‡æ‘Ë¡µâπ∑ÿπÕ◊ËπÊ (Ad-
dition cost)  à«π„À≠à®–ª√–¡“≥°“√‡ªìπ√âÕ¬≈– 5 ®“°µâπ∑ÿπ®√‘ß º≈√«¡∑—ÈßÀ¡¥®–‰¥â§à“‡ªìπµâπ∑ÿπÕ“À“√µàÕ
1 µ—«Õ¬à“ß [10, 11]

4. °“√«‘‡§√“–Àå∑“ß ∂‘µ‘
¢âÕ¡Ÿ≈∑’Ë‰¥âπ”¡“«‘‡§√“–Àå∑“ß ∂‘µ‘‚¥¬„™â‚ª√·°√¡ ”‡√Á®√Ÿª∑¥ Õ∫§«“¡·µ°µà“ß¢Õß§–·ππ∑’Ë

√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95 «‘‡§√“–Àå§«“¡·ª√ª√«π (Analysis of Variance) ·≈–∑¥ Õ∫§«“¡·µ°
µà“ß¥â«¬§à“ F-test ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬¥â«¬ Duncanûs New Multiple Range Test
(DMRT)

º≈°“√∑¥≈Õß
1. º≈°“√»÷°…“ Ÿµ√¡—øøîπ‡π◊ÈÕµ“≈ ÿ°∑’Ë‡À¡“– ¡

‡¡◊ËÕπ” Ÿµ√æ◊Èπ∞“π¡“»’°…“Õ—µ√“ à«π¢Õß‡π◊ÈÕµ“≈ ÿ°µàÕ¢Õß‡À≈« (‚¥¬πÈ”Àπ—°) 6 √–¥—∫ §◊Õ
100:0, 80:20, 60:40, 40:60, 20:80 ·≈– 0:100 ( Ÿµ√§«∫§ÿ¡) ¥—ß√Ÿª∑’Ë 2 ®“°°“√ —ß‡°µæ∫«à“°“√‡æ‘Ë¡
‡π◊ÈÕµ“≈„π à«π¢Õß‡À≈«¡’º≈„Àâ à«πº ¡¢Õß¡—øøîπ¡’·π«‚πâ¡∑’Ë§«“¡¢âπÀπ◊¥  ’‡À≈◊Õß ·≈–°≈‘Ëπµ“≈®–‡æ‘Ë¡¢÷Èπ
 à«π¡—øøîπ∑’ËÕ∫ ÿ°·≈â«¡’·π«‚πâ¡∑’Ë ’¢Õßº‘«πÕ°·≈– ’¢Õß‡π◊ÈÕ„π®–¡’ ’‡À≈◊Õß °≈‘Ëπµ“≈ √ À«“π §«“¡
·πàπ®–‡æ‘Ë¡¢÷Èπ ·≈–§«“¡πÿà¡®–≈¥≈ß
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√Ÿª∑’Ë 2 ≈—°…≥–¢Õß¡—øøîπ∑’Ë¡’Õ—µ√“ à«π¢Õß‡π◊ÈÕµ“≈ ÿ°µàÕ¢Õß‡À≈« (‚¥¬πÈ”Àπ—°) ∑—Èß 6 √–¥—∫

1.1 §ÿ≥¿“æ∑“ß°“¬¿“æ¢Õß¡—øøîπ‡π◊ÈÕµ“≈ ÿ°
º≈°“√«‘‡§√“–Àå§ÿ≥¿“æ∑“ß°“¬¿“æ¢Õß¡—øøîπ∑’Ë„ à‡π◊ÈÕµ“≈ ÿ°º ¡°—∫¢Õß‡À≈«∑—Èß 6 √–¥—∫

∑—Èß¥â“π ’º‘«πÕ°·≈–‡π◊ÈÕ¿“¬„π ¢π“¥ ª√‘¡“µ√®”‡æ“– ·≈–‡π◊ÈÕ —¡º— ¢Õß¡—øøîπ · ¥ß¥—ßµ“√“ß∑’Ë 2
 ’  ’º‘«πÕ°·≈–‡π◊ÈÕ¿“¬„π¢Õß¡—øøîπ∑’Ëº ¡‡π◊ÈÕµ“≈∑—Èß 6 √–¥—∫¡’§à“§«“¡ «à“ß (L*) §à“

 ’·¥ß (a*) ·≈–§à“ ’‡À≈◊Õß (b*) ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p ≤ 0.05) ‚¥¬°“√‡æ‘Ë¡
ª√‘¡“≥‡π◊ÈÕµ“≈ ÿ° ´÷Ëß¡’·§‚√∑’πÕ¬¥å ·ªÑß ·≈–πÈ”µ“≈ ‡ªìπÕß§åª√–°Õ∫ [3, 12] ¡’º≈„Àâ ’∑—Èßº‘«πÕ°·≈–
‡π◊ÈÕ¿“¬„π¢Õß¡—øøîπ¡’·π«‚πâ¡¢Õß§à“§«“¡ «à“ß≈¥≈ß ·≈–¡’§à“ ’‡À≈◊Õß‡¢â¡¢÷Èπ

¢π“¥ ∑—Èß§«“¡ Ÿß·≈–§«“¡°«â“ß¢Õß¡—øøîπ∑’Ëº ¡‡π◊ÈÕµ“≈∑—Èß 6 √–¥—∫¡’§«“¡·µ°µà“ß°—π
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p ≤ 0.05) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫¡—øøîπ∑’Ëº ¡‡π◊ÈÕµ“≈√–¥—∫µà“ßÊ °—∫¡—øøîπ Ÿµ√§«∫§ÿ¡
(0:100) æ∫«à“°“√‡æ‘Ë¡ª√‘¡“≥‡π◊ÈÕµ“≈ ÿ°‡ªìπº≈„Àâ¡—øøîπ¡’§«“¡ ŸßÀ√◊ÕπŸπ‡æ‘Ë¡¢÷Èπ  à«π§«“¡°«â“ß (°“√
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·ºà¢¬“¬) ·≈–ª√‘¡“µ√®”‡æ“–≈¥≈ß ·¡â®–Õ∫„πæ‘¡æå∑’Ë¡’¢π“¥‡∑à“°—π°Áµ“¡ ∑—Èßπ’È‡π◊ÈÕµ“≈ ÿ°¡’®ÿ≈‘π∑√’¬å∑’Ë
‡°’Ë¬«¢âÕß°—∫°“√À¡—°„Àâ¢÷ÈπøŸ ´÷Ëß à«π„À≠à‡ªìπ‡™◊ÈÕ¬’ µåæ«° Candida krusei, Saccharomyces spp.,
Kloeckera apiculata ·≈– Heseniaspora spp. [13] Õ¬à“ß‰√°Áµ“¡‡π◊ÈÕµ“≈ ÿ°¡’ª√‘¡“≥·ªÑß „¬Õ“À“√
·≈–§«“¡™◊Èπ ́ ÷Ëß¡’º≈µàÕ°“√‡°‘¥°≈Ÿ‡µπ¢Õß·ªÑß “≈’·≈–§«“¡·πàπ‡π◊ÈÕ∑’Ë‡æ‘Ë¡¢÷Èπ ∑”„Àâ°“√·ºà¢¬“¬µ—«≈¥≈ß‰¥â
[14]

‡π◊ÈÕ —¡º—  ¡—øøîπ∑’Ëº ¡‡π◊ÈÕµ“≈∑—Èß 6 √–¥—∫¡’§à“§«“¡·¢Áß (Hardness) ·≈–§«“¡
 “¡“√∂„π°“√‡°“–µ—« (Cohesiveness) ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (p ≤ 0.05)  à«π§à“§«“¡·µ°‡ª√“–
(Fracturability) Õ—µ√“°“√§◊π√Ÿª (Springiness) ·≈–æ≈—ßß“π„π°“√∫¥‡§’È¬« (Chewiness) π—Èπ‰¡à·µ°µà“ß
°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p > 0.05) ‚¥¬°“√‡æ‘Ë¡ª√‘¡“≥‡π◊ÈÕµ“≈¡’º≈„Àâ§«“¡·¢Áß·≈–§«“¡·πàπ‡π◊ÈÕ
¢Õß¡—øøîπ¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπ

µ“√“ß∑’Ë 2 §ÿ≥¿“æ∑“ß°“¬¿“æ¢Õß¡—øøîπ‡π◊ÈÕµ“≈ ÿ°∑—Èß 6 √–¥—∫

Õ—µ√“ à«π¢Õß‡π◊ÈÕµ“≈ ÿ°µàÕ¢Õß‡À≈« (‚¥¬πÈ”Àπ—°)

§ÿ≥¿“æ 100:0 80:20 60:40 40:60 20:80 0:100

 ’ (‡ª≈◊Õ°)
L* 45.57e±0.15 45.57e±0.15 47.73d±1.20 49.40c±0.20 52.40b±0.45 54.10a±0.36
a* 12.57a±1.81 10.50ab±1.06 11.60ab±1.35 12.00ab±1.65 7.27c±0.60 9.70b±0.56
b* 45.27a±1.96 44.37a±0.29 38.40b±0.50 37.03b±2.57 30.30c±0.87 32.83c±1.17

 ’ (‡π◊ÈÕ„π)
L* 46.20d±0.78 47.27cd±0.06 47.97c±0.40 50.27b±1.44 49.50b±0.35 51.90a±0.10
a* 8.03a±0.40 7.20b±0.17 5.93c±0.40 4.17d±0.15 4.10d±0.44 0.73e±0.23
b* 46.53a±1.02 43.27b±0.15 39.73c±0.56 31.63d±0.89 26.00e±0.66 14.77f±0.15

¢π“¥ (cm)
§«“¡ Ÿß 3.13a±0.06 3.00b±0.10 2.93bc±0.06 2.83c±0.06 2.77c±0.06 2.83c±0.58
§«“¡°«â“ß 4.02d±0.03 4.05d±0.00 4.19c±0.92 4.25c±0.50 4.35b±0.00 4.53a±0.58

ª√‘¡“µ√®”‡æ“– 2.17c±0.04 2.13c±0.02 2.18c±0.09 2.22bc±0.03 2.28b±0.10 3.57a±0.15

‡π◊ÈÕ —¡º— 
Hardness (g) 359.77a±26.16 310.63ab±3.85 289.80b±11.61 295.14b±54.19 285.39b±32.62 270.05b±42.93
Facturability (g)ns 17.83±0.70 16.73±0.24 17.40±1.22 17.45±0.07 17.05±0.89 17.55±0.55
Springiness (mm)ns 0.92±0.00 0.94±0.00 0.95±0.00 0.96±0.01 0.95±0.01 0.93±0.01
Cohesiveness 0.69ab±0.02 0.67b±0.03 0.67b±0.04 0.72ab±0.05 0.72ab±0.01 0.74a±0.02

Chewiness (g.mm)ns 228.51±15.28 181.01±15.25 203.28±5.26 199.71±54.63 195.82±22.11 186.01±32.36

À¡“¬‡Àµÿ: µ—«Õ—°…√∑’Ëµà“ß°—π„π·π«πÕπ À¡“¬∂÷ß §à“∑’Ë¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p ≤ 0.05)
ns À¡“¬∂÷ß §à“∑’Ë‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p > 0.05)

 ± S.D. À¡“¬∂÷ß  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π (Standard Deviation)
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1.2 §ÿ≥¿“æ∑“ß‡§¡’¢Õß¡—øøîπ‡π◊ÈÕµ“≈ ÿ°
º≈°“√«‘‡§√“–Àå§ÿ≥¿“æ∑“ß‡§¡’¢Õß¡—øøîπ∑’Ë„ à‡π◊ÈÕµ“≈ ÿ°º ¡°—∫¢Õß‡À≈«∑—Èß 6 √–¥—∫ ‰¥â·°à

ª√‘¡“≥§«“¡™◊Èπ·≈–πÈ”Õ‘ √– (Aw) ¥—ßµ“√“ß∑’Ë 3 æ∫«à“°“√‡æ‘Ë¡ª√‘¡“≥‡π◊ÈÕµ“≈ ÿ°¡’º≈„Àâ¡—øøîπ¡’
§«“¡™◊Èπ·≈–πÈ”Õ‘ √–‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p ≤ 0.05) ∑—Èßπ’È‡ªìπº≈®“°°“√„™â‡π◊ÈÕµ“≈ ÿ°·∑π
°“√„™âπ¡ ¥∑’Ë‡ªìπ¢Õß‡À≈«„π¡—øøîπ Ÿµ√æ◊Èπ∞“π ‚¥¬‡π◊ÈÕµ“≈ ÿ°®–¡’ª√‘¡“≥πÈ”À√◊Õ§«“¡™◊Èπ√âÕ¬≈– 93.0
[3] ´÷Ëß¡“°°«à“ª√‘¡“≥§«“¡™◊Èπ¢Õßπ¡ ¥∑’Ë¡’§à“‡∑à“°—∫ 88.0 [15]

µ“√“ß∑’Ë 3 §ÿ≥¿“æ∑“ß‡§¡’¢Õß¡—øøîπ‡π◊ÈÕµ“≈ ÿ°∑—Èß 6 √–¥—∫

Õ—µ√“ à«π¢Õß‡π◊ÈÕµ“≈ ÿ°µàÕ¢Õß‡À≈« (‚¥¬πÈ”Àπ—°)
§ÿ≥¿“æ

100:0 80:20 60:40 40:60 20:80 0:100

§«“¡™◊Èπ (%) 29.29a±0.07 28.24b±0.02 27.68c±0.09 26.34d±0.20 25.45e±0.08 24.48f±0.05

πÈ”Õ‘ √– (Aw) 0.90a±0.00 0.89b±0.00 0.89b±0.00 0.88c±0.00 0.87d±0.00 0.86e±0.00

À¡“¬‡Àµÿ: µ—«Õ—°…√∑’Ëµà“ß°—π„π·π«πÕπ À¡“¬∂÷ß §à“∑’Ë¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p ≤ 0.05)

: ± S.D. À¡“¬∂÷ß  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π (Standard Deviation)

1.3 §ÿ≥¿“æ∑“ßª√– “∑ —¡º— ¢Õß¡—øøîπ‡π◊ÈÕµ“≈ ÿ°
®“°°“√∑¥ Õ∫§ÿ≥¿“æ∑“ßª√– “∑ —¡º— ¢Õß¡—øøîπ∑’Ë„ à‡π◊ÈÕµ“≈ ÿ°º ¡°—∫¢Õß‡À≈«∑—Èß

6 √–¥—∫ ‚¥¬°“√„Àâ§–·ππ§«“¡™Õ∫·∫∫ 9-point hedonic scale (1 = ‰¡à™Õ∫¡“°∑’Ë ÿ¥ ∂÷ß 9 = ™Õ∫¡“°
∑’Ë ÿ¥) °—∫ºŸâ∑¥ Õ∫∑’Ë‰¡àºà“π°“√Ωñ°Ωπ®”π«π 50 §π · ¥ß¥—ßµ“√“ß∑’Ë 4 æ∫«à“∑—Èß§ÿ≥≈—°…≥–¥â“π ’
°≈‘Ëπ §«“¡πÿà¡ §«“¡À¬ÿàπ √ ™“µ‘ ·≈–§«“¡™Õ∫‚¥¬√«¡¢Õß¡—øøîπ∑’Ë„ à‡π◊ÈÕµ“≈ ÿ°„π√–¥—∫µà“ßÊ ¡’§«“¡
·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p ≤ 0.05) ÷́Ëß¡—øøîπ∑’Ë„ à‡π◊ÈÕµ“≈ ÿ°º ¡°—∫¢Õß‡À≈«„πÕ—µ√“ à«π
40:60 (‚¥¬πÈ”Àπ—°) ‰¥â√—∫§–·ππ§«“¡™Õ∫∑ÿ°§ÿ≥≈—°…≥– Ÿß°«à“µ—«Õ¬à“ß¡—øøîπÕ◊Ëπ ‚¥¬§–·ππ§«“¡
™Õ∫¥â“π ’ °≈‘Ëπ §«“¡πÿà¡ ·≈–§«“¡À¬ÿàπÕ¬Ÿà„π‡°≥±å™Õ∫¡“° §«“¡™Õ∫¥â“π√ ™“µ‘Õ¬Ÿà„π‡°≥±å™Õ∫¡“°
∂÷ß™Õ∫¡“°∑’Ë ÿ¥ ·≈–§–·ππ§«“¡™Õ∫‚¥¬√«¡Õ¬Ÿà„π‡°≥±å™Õ∫¡“°∑’Ë ÿ¥

¥—ßπ—Èπ®÷ß§—¥‡≈◊Õ°¡—øøîπ∑’Ë„ à‡π◊ÈÕµ“≈ ÿ°º ¡°—∫¢Õß‡À≈«∑’Ë√–¥—∫ 40:60 (‚¥¬πÈ”Àπ—°) ‡æ◊ËÕ
»÷°…“Õß§åª√–°Õ∫∑“ß‡§¡’µàÕ‰ª ‚¥¬ Ÿµ√∑’Ë‡À¡“– ¡π’Èª√–°Õ∫¥â«¬ ·ªÑß “≈’‡Õπ°ª√– ß§å √âÕ¬≈– 29.51
ºßøŸ √âÕ¬≈– 2.49 ‡π¬ ¥ √âÕ¬≈– 12.88 πÈ”µ“≈∑√“¬ √âÕ¬≈– 19.12 ‡°≈◊ÕªÉπ √âÕ¬≈– 0.33 ‰¢à‰°à
√âÕ¬≈– 10.39 π¡ ¥ √âÕ¬≈– 14.96 °≈‘Ëπ«“π‘≈“ √âÕ¬≈– 0.33 ·≈–‡π◊ÈÕµ“≈ ÿ° √âÕ¬≈– 9.98 ¢Õß
πÈ”Àπ—°∑—ÈßÀ¡¥
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µ“√“ß∑’Ë 4 §ÿ≥¿“æ∑“ßª√– “∑ —¡º— ¢Õß¡—øøîπ‡π◊ÈÕµ“≈ ÿ°∑—Èß 6 √–¥—∫

Õ—µ√“ à«π¢Õß‡π◊ÈÕµ“≈ ÿ°µàÕ¢Õß‡À≈« (‚¥¬πÈ”Àπ—°)
§ÿ≥¿“æ

100:0 80:20 60:40 40:60 20:80 0:100

  ’ 6.2d±0.4 6.2d±0.4 6.5c±0.6 8.2a±0.8 7.5b±0.5 6.3d±0.4

 °≈‘Ëπ 6.3cd±0.9 6.0d±0.7 6.4c±0.6 8.0a±0.7 7.2b±0.9 6.6c±0.5

 ‡π◊ÈÕ —¡º— 
- §«“¡πÿà¡ 6.8b±0.6 6.5cd±0.6 6.4c±0.6 8.4a±0.6 6.6cd±0.8 6.6cd±0.6

- §«“¡À¬ÿàπ 6.4c±0.8 6.4c±0.6 6.5bc±0.5 8.3a±0.6 6.7b±0.6 5.8d±0.8

 √ ™“µ‘ 5.8d±0.6 5.9d±0.6 6.3c±0.5 8.5a±0.6 6.9b±0.7 6.4c±0.6

 §«“¡™Õ∫‚¥¬√«¡ 6.0d±0.4 6.1d±0.5 6.5c±0.7 8.7a±0.5 7.1b±0.8 6.6c±0.5

À¡“¬‡Àµÿ: µ—«Õ—°…√∑’Ëµà“ß°—π„π·π«πÕπ À¡“¬∂÷ß §à“∑’Ë¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p ≤ 0.05)

± S.D. À¡“¬∂÷ß  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π (Standard Deviation)

2. º≈°“√»÷°…“§ÿ≥¿“æ∑“ß‡§¡’¢Õß¡—øøîπ‡π◊ÈÕµ“≈ ÿ°
®“°°“√»÷°…“§ÿ≥¿“æ∑“ß‡§¡’¢Õß¡—øøîπ‡π◊ÈÕµ“≈ ÿ°µàÕ 100 °√—¡Õ“À“√ · ¥ß¥—ßµ“√“ß∑’Ë 5

µ“√“ß∑’Ë 5 §ÿ≥¿“æ∑“ß‡§¡’¢Õß¡—øøîπ‡π◊ÈÕµ“≈ ÿ°µàÕ 100 °√—¡Õ“À“√

§à“§ÿ≥¿“æ ª√‘¡“≥

§«“¡™◊Èπ-Moisture (%) 25.75
‚ª√µ’π-Protein (%) 5.56
‰¢¡—π-Fat (%) 13.50
‡∂â“-Ash (%) 2.32
‡¬◊ËÕ„¬-Crude fiber (%) 0.72
§“√å‚∫‰Œ‡¥√µ-Carbohydrate (%) 52.15
æ≈—ßß“π∑—ÈßÀ¡¥-Total calorie (Kcal) 352.34
‡∫µâ“·§‚√∑’π-β-carotene (µg) 102.53
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3. º≈°“√»÷°…“°“√¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§∑’Ë¡’µàÕ¡—øøîπ‡π◊ÈÕµ“≈ ÿ°
®“°°“√∑¥ Õ∫°“√¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§®”π«π 100 §π ≥ »Ÿπ¬åªØ‘∫—µ‘°“√Õ“À“√π“π“™“µ‘

 «π¥ÿ ‘µ·≈–»Ÿπ¬å«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬√“™¿—Ø «π¥ÿ ‘µ æ∫«à“¥â“π§«“¡™Õ∫¢Õßº≈‘µ¿—≥±åπ—Èπ ºŸâ
∫√‘‚¿§¡’§«“¡™Õ∫¥â“π ’ °≈‘Ëπ §«“¡πÿà¡ ·≈–§«“¡À¬ÿàπ Õ¬Ÿà„π√–¥—∫™Õ∫ª“π°≈“ß  à«π§«“¡™Õ∫¥â“π
√ ™“µ‘·≈–§«“¡™Õ∫‚¥¬√«¡Õ¬Ÿà„π√–¥—∫™Õ∫¡“°¥—ßµ“√“ß∑’Ë 6  à«π¥â“π°“√¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§π—Èπ ºŸâ
∫√‘‚¿§ à«π„À≠àπ‘¬¡´◊ÈÕ¡—øøîπ‡æ◊ËÕ√—∫ª√–∑“π‡Õß §‘¥‡ªìπ√âÕ¬≈– 85.0 ¡’°“√¬Õ¡√—∫º≈‘µ¿—≥±å √âÕ¬≈– 96.0
¡’°“√µ—¥ ‘π„®´◊ÈÕ √âÕ¬≈– 88.0 ·≈–µâÕß°“√„Àâ¡—øøîππ’È¡’√“§“µàÕ°≈àÕß (1 °≈àÕß∫√√®ÿ 4 ™‘Èπ) ‡∑à“°—∫ 30
∫“∑ √âÕ¬≈– 46.0 ·≈–°≈àÕß≈– 25 ∫“∑ √âÕ¬≈– 34.0 ¥—ßµ“√“ß∑’Ë 7

µ“√“ß∑’Ë 6 §–·ππ§«“¡™Õ∫∑’Ë¡’µàÕº≈‘µ¿—≥±å¡—øøîπ‡π◊ÈÕµ“≈ ÿ°

§ÿ≥¿“æ∑“ßª√– “∑ —¡º—  §–·ππ‡©≈’Ë¬ √–¥—∫§«“¡™Õ∫

  ’ 7.4 ™Õ∫ª“π°≈“ß
 °≈‘Ëπ 7.1 ™Õ∫ª“π°≈“ß
 §«“¡πÿà¡ 7.4 ™Õ∫ª“π°≈“ß
 §«“¡À¬ÿàπ 7.4 ™Õ∫ª“π°≈“ß
 √ ™“µ‘ 7.6 ™Õ∫¡“°
 §«“¡™Õ∫‚¥¬√«¡ 7.6 ™Õ∫¡“°
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µ“√“ß∑’Ë 7 °“√∑¥ Õ∫°“√¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§µàÕº≈‘µ¿—≥±å¡—øøîπ‡π◊ÈÕµ“≈ ÿ°
n=100

¢âÕ¡Ÿ≈ ”√«® §«“¡∂’Ë (§π) √âÕ¬≈–

 °“√¬Õ¡√—∫¡—øøîπ‡π◊ÈÕµ“≈ ÿ°
¬Õ¡√—∫ 96 96.0
‰¡à¬Õ¡√—∫ 4 4.0

 °“√µ—¥ ‘π„®´◊ÈÕ¡—øøîπ‡π◊ÈÕµ“≈ ÿ°
´◊ÈÕ 88 88.0
‰¡à·πà„® 10 10.0
‰¡à́ ◊ÈÕ 2 2.0

 ‡Àµÿº≈¢Õß°“√´◊ÈÕ
´◊ÈÕ√—∫ª√–∑“π‡Õß 85 85.0
‡ªìπ¢ÕßΩ“° 13 13.0
„™â®—¥‡≈’È¬ß 2 2.0
Õ◊ËπÊ 0 0

 √“§“µàÕ°≈àÕß¢Õß¡—øøîπ‡π◊ÈÕµ“≈ ÿ°
 (1 °≈àÕß∫√√®ÿ 4 ™‘Èπ)

20 ∫“∑ 18 18.0
25 ∫“∑ 34 34.0
30 ∫“∑ 46 46.0
35 ∫“∑ 2 2.0

4. º≈°“√»÷°…“µâπ∑ÿπ°“√º≈‘µ¢Õß¡—øøîπ‡π◊ÈÕµ“≈ ÿ°·≈–¡—øøîπ‡π◊ÈÕµ“≈ ÿ°º ¡≈Ÿ°µ“≈
µâπ∑ÿπ°“√º≈‘µ¢Õß¡—øøîπ‡π◊ÈÕµ“≈ ÿ° 1  Ÿµ√ ®–‰¥â¡—øøîπ®”π«π 20 ™‘Èπ (™‘Èπ≈– 24 °√—¡) æ∫

«à“¡—øøîπ‡π◊ÈÕµ“≈ ÿ°¡’µâπ∑ÿπ«—µ∂ÿ¥‘∫∑’Ë„™â®√‘ß∑—ÈßÀ¡¥ 28.32 ∫“∑ ·≈–¡’µâπ∑ÿπÕ◊ËπÊ √âÕ¬≈– 5 ¢Õßµâπ∑ÿπ®√‘ß
1.42 ∫“∑ √«¡µâπ∑ÿπ°“√º≈‘µ∑—ÈßÀ¡¥‡∑à“°—∫ 29.74 ∫“∑ ·≈–µâπ∑ÿπ°“√º≈‘µµàÕ™‘Èπ §◊Õ 1.49 ∫“∑
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 √ÿª·≈–«‘®“√≥åº≈°“√∑¥≈Õß
°“√»÷°…“·≈–æ—≤π“ Ÿµ√¡—øøîπ‡π◊ÈÕµ“≈ ÿ°‚¥¬„™â Ÿµ√æ◊Èπ∞“π®“° Muffin Recipe ¡“»÷°…“

Õ—µ√“ à«π¢Õß‡π◊ÈÕµ“≈ ÿ°µàÕ¢Õß‡À≈« (‚¥¬πÈ”Àπ—°) æ∫«à“ºŸâ∑¥ Õ∫„Àâ§–·ππ§«“¡™Õ∫∑’Ë√–¥—∫ 40:60  Ÿß
°«à“µ—«Õ¬à“ßÕ◊Ëπ ¡’§«“¡™Õ∫‚¥¬√«¡Õ¬Ÿà„π‡°≥±å™Õ∫¡“°∂÷ß™Õ∫¡“°∑’Ë ÿ¥ ∑—Èßπ’È°“√‡æ‘Ë¡ª√‘¡“≥‡π◊ÈÕµ“≈ ÿ°
¡’º≈„Àâ¡—øøîπ¡’·π«‚πâ¡¢Õß ’‡À≈◊Õß (b*) ‡¢â¡¢÷Èπ∑—Èß à«πº‘«πÕ°·≈–‡π◊ÈÕ„π ¡’¢π“¥™‘Èπ §«“¡·¢Áß ·≈–
§«“¡™◊Èπ‡æ‘Ë¡¢÷Èπ¥â«¬ ‡π◊ËÕß®“°‡π◊ÈÕµ“≈ ¥¡’·§‚√∑’πÕ¬¥å ·ªÑß ·≈–πÈ”µ“≈ ‡ªìπÕß§åª√–°Õ∫ [3, 12] ¡’º≈
„Àâ∑—Èßº‘«πÕ°·≈–‡π◊ÈÕ¿“¬„π¢Õß¡—øøîπ¡’§à“ ’‡À≈◊Õß‡¢â¡¢÷Èπ πÕ°®“°π’È‡π◊ÈÕµ“≈ ÿ°¬—ß¡’®ÿ≈‘π∑√’¬å∑’Ë‡°’Ë¬«¢âÕß
°—∫°“√À¡—°„Àâ¢÷ÈπøŸ ´÷Ëß à«π„À≠à‡ªìπ°≈ÿà¡¢Õß¬’ µå [13] √«¡∂÷ß¡’·ªÑß „¬Õ“À“√ ·≈–§«“¡™◊Èπ∑’Ë àßº≈µàÕ
°“√‡°‘¥°≈Ÿ‡µπ¢Õß·ªÑß “≈’·≈–§«“¡·πàπ‡æ‘Ë¡¢÷Èπ¥â«¬ [14]  Ÿµ√∑’Ë‡À¡“– ¡¢Õß¡—øøîπ‡π◊ÈÕµ“≈ ÿ°ª√–°Õ∫¥â«¬
·ªÑß “≈’‡Õπ°ª√– ß§å √âÕ¬≈– 29.51 ºßøŸ √âÕ¬≈– 2.49 ‡π¬ ¥ √âÕ¬≈– 12.88 πÈ”µ“≈∑√“¬ √âÕ¬≈–
19.12 ‡°≈◊ÕªÉπ √âÕ¬≈– 0.33 ‰¢à‰°à √âÕ¬≈– 10.39 π¡ ¥ √âÕ¬≈– 14.96 °≈‘Ëπ«“π‘≈“ √âÕ¬≈– 0.33 ·≈–
‡π◊ÈÕµ“≈ ÿ° √âÕ¬≈– 9.98 ¢ÕßπÈ”Àπ—°∑—ÈßÀ¡¥ ¥â“π§ÿ≥¿“æ∑“ß‡§¡’¢Õß¡—øøîπæ∫«à“¡—øøîπ‡π◊ÈÕµ“≈ ÿ°
ª√–°Õ∫¥â«¬ §«“¡™◊Èπ ‚ª√µ’π ‰¢¡—π ‡∂â“ ‡¬◊ËÕ„¬ ·≈–§“√å‚∫‰Œ‡¥√µ √âÕ¬≈– 25.75, 5.56, 13.50, 2.32,
0.72 ·≈– 52.15 µ“¡≈”¥—∫ πÕ°®“°π’È¡—øøîπ‡π◊ÈÕµ“≈ ÿ° 100 °√—¡¡’æ≈—ßß“π∑—ÈßÀ¡¥ 352.34 °‘‚≈·§≈Õ√’Ë
·≈–‡∫µâ“·§‚√∑’π 102.53 ‰¡‚§√°√—¡ ®“°°“√»÷°…“°“√¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§µàÕ¡—øøîπ∑—Èß 2 ™π‘¥¢ÕßºŸâ
∫√‘‚¿§®”π«π 100 §π ‚¥¬„Àâ§–·ππ§«“¡™Õ∫·∫∫ 9-point hedonic scale æ∫«à“¡—øøîπ‡π◊ÈÕµ“≈ ÿ°π—Èπ
ºŸâ∫√‘‚¿§¡’§«“¡™Õ∫‚¥¬√«¡Õ¬Ÿà„π√–¥—∫™Õ∫¡“° ´÷Ëß„Àâ°“√¬Õ¡√—∫ √âÕ¬≈– 96 ¡’°“√µ—¥ ‘π„® ◊́ÈÕ √âÕ¬≈–
88 ¡’§«“¡µâÕß°“√´◊ÈÕ¡—øøîππ’È¢π“¥∫√√®ÿ 1 °≈àÕß 4 ™‘Èπ„π√“§“ 30 ∫“∑ §‘¥‡ªìπ√âÕ¬≈– 46 ‚¥¬¡—øøîππ’È
¡’µâπ∑ÿπ°“√º≈‘µµàÕ™‘Èπ‡∑à“°—∫ 1.49 ∫“∑
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