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°“√»÷°…“§√—Èßπ’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ »÷°…“°“√¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§∑’Ë¡’μàÕº≈‘μ¿—≥±å‡§â°°≈â«¬
ÀÕ¡‡ √‘¡ºß‡ª≈◊Õ°°≈â«¬πÈ”«â“ »÷°…“Õß§åª√–°Õ∫∑“ß‡§¡’ §ÿ≥¿“æ∑“ß°“¬¿“æ ·≈–§ÿ≥¿“æ∑“ß®ÿ≈‘π∑√’¬å
®“°°“√º≈‘μº≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡‚¥¬‡ √‘¡ºß‡ª≈◊Õ°°≈â«¬πÈ”«â“„πª√‘¡“≥ 3 √–¥—∫ §◊Õ √âÕ¬≈– 10
√âÕ¬≈– 20 √âÕ¬≈– 30 ¢ÕßπÈ”Àπ—°°≈â«¬ÀÕ¡ ®“°π—Èπ∑”°“√∑¥ Õ∫°“√¬Õ¡√—∫∑“ßª√– “∑ —¡º—  (9-Point
Hedonic Scale Test) æ‘®“√≥“∑“ß¥â“π ≈—°…≥–ª√“°Ø  ’ °≈‘Ëπ √ ™“μ‘ ≈—°…≥–‡π◊ÈÕ —¡º—  ·≈–
°“√¬Õ¡√—∫‚¥¬√«¡ ‚¥¬„™âºŸâ∑¥ Õ∫®”π«π 100 §π æ∫«à“ ºŸâ∫√‘‚¿§„Àâ°“√¬Õ¡√—∫º≈‘μ¿—≥±å¢π¡‡§â°
°≈â«¬ÀÕ¡‡ √‘¡ºß‡ª≈◊Õ°°≈â«¬πÈ”«â“√âÕ¬≈– 10 ¡“°∑’Ë ÿ¥ (p ≤ 0.05) ®“°π—Èπ∑”°“√»÷°…“Õß§åª√–°Õ∫∑“ß
‡§¡’ æ∫«à“ º≈‘μ¿—≥±å¡’‚ª√μ’π√âÕ¬≈– 4.29 §“√å‚∫‰Œ‡¥√μ√âÕ¬≈– 46.20 ‰¢¡—π√âÕ¬≈– 19.43 §«“¡™◊Èπ
√âÕ¬≈– 28.65 ‡∂â“√âÕ¬≈– 1.43 „¬Õ“À“√∑’Ë‰¡à≈–≈“¬πÈ” 4.15 °√—¡μàÕ 100 °√—¡ ·≈–„Àâæ≈—ßß“π∑—ÈßÀ¡¥
376.83 °‘‚≈·§≈Õ√’Ë ®“°°“√»÷°…“§ÿ≥¿“æ∑“ß°“¬¿“æ æ∫«à“ §à“ aw ¢Õßº≈‘μ¿—≥±å‡∑à“°—∫ 0.69 ·≈–§à“ ’
L* a* b* ‡∑à“°—∫ 39.82, 9.96 ·≈– 23.86 μ“¡≈”¥—∫ §à“§«“¡·πàπ‡π◊ÈÕ‡∑à“°—∫ 346.18 °√—¡ ·≈–¡’
§ÿ≥¿“æ∑“ß®ÿ≈‘π∑√’¬å‡ªìπ‰ªμ“¡¡“μ√∞“πº≈‘μ¿—≥±å™ÿ¡™π¢π¡‡§â°
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Effects of Banana Peel Powder Supplemention
on Qualities of Banana Cake

Pakawadee Phugan*

ABSTRACT

The objectives of this study were to study consumer acceptance of banana cake
products with banana peel powder supplement, and to study chemical components, physical
quality and microbial quality from production of banana cakes with banana peel powder
supplement in 3 different percentages, 10 percent, 20 percent and 30 percent of banana weight.
These products were tested with 9-Point Hedonic Scale Test that considers their appearance,
color, odor, taste, texture and total overall acceptability by 100 testers. The result indicated
that the consumers mostly accepted the banana cake products with 10 percent of banana
peel powder supplement (p ≤ 0.05). From the chemical component study, this product was
composed of protein 4.29%, carbohydrate 46.20%, fat 19.43%, moisture 28.65%, ash 1.43%,
insoluble fiber 4.15 grams per 100 grams and total calories was 376.83 Kcal. The physical
quality study showed that aw value of the product equals to 0.69 and L* a* b* color values were
39.82, 9.96 and 23.86 respectively. The firmness of the final product was 346.18 grams and
the microbial quality of the product was according to the production standard of cake
communities.

Keywords: Supplement Banana Peel Banana Cake
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∫∑π”
ªí®®ÿ∫—π§«“¡π‘¬¡„π°“√∫√‘‚¿§º≈‘μ¿—≥±å¢π¡Õ∫‡ªìπÕ“À“√«à“ß¡’ª√‘¡“≥∑’Ë‡æ‘Ë¡¡“°¢÷Èπ

‡π◊ËÕß®“° –¥«°μàÕ°“√∫√‘‚¿§ ·≈–°“√‰¥â√—∫Õ‘∑∏‘æ≈°“√∫√‘‚¿§Õ“À“√®“°μ–«—πμ° Õ“À“√ª√–‡¿∑π’È„Àâ
 “√Õ“À“√∑’Ë‰¥â®“° à«πº ¡ ‡™àπ ·ªÑß “≈’ ‰¢¡—π ‰¢à πÈ”μ“≈ ´÷Ëß¡’ª√‘¡“≥„¬Õ“À“√πâÕ¬ ®÷ß‡ªìπ “‡Àμÿ
¢Õß§«“¡‡ ’Ë¬ßμàÕ°“√‡°‘¥‚√§μà“ßÊ ‡™àπ ‚√§Õâ«π ‚√§‰¢¡—πÕÿ¥μ—π„πÀ≈Õ¥‡≈◊Õ¥ ·≈–‚√§‡∫“À«“π
‡ªìπμâπ [1] ‡ª≈◊Õ°°≈â«¬πÈ”«â“¡’‡ âπ„¬Õ“À“√∑’Ë‰¡à≈–≈“¬πÈ”„πª√‘¡“≥ Ÿß (Insoluble dietary fiber)
‡ªìπ§“√å‚∫‰Œ‡¥√μ‡™‘ß´âÕπ∑’Ë¬àÕ¬ ≈“¬‰¥â¬“° ‰¥â·°à ‡´≈≈Ÿ‚≈  ‡Œ¡‘‡´≈≈Ÿ‚≈  ·≈–≈‘°π‘π ´÷Ëß¡’§«“¡
 “¡“√∂¥Ÿ¥´—∫ “√μà“ßÊ ‡¡◊ËÕ®—∫°—∫πÈ”‡°‘¥°“√æÕßμ—« ≈—°…≥–§≈â“¬øÕßπÈ” ‡¡◊ËÕ∫√‘‚¿§‡¢â“‰ª®–™à«¬„Àâ¡’
¡«≈Õÿ®®“√–‡æ‘Ë¡¢÷Èπ  àßº≈„Àâ¢—∫∂à“¬‰¥â –¥«° [2] ·≈–°“√∫√‘‚¿§„¬Õ“À“√¬—ß®–¡’ª√–‚¬™πåμàÕ ÿ¢¿“æ
À≈“¬¥â“π ‡™àπ ≈¥Õ“°“√∑âÕßºŸ° ºπ—ß≈”‰ â„À≠à‚ªÉßæÕß ¡–‡√Áß≈”‰ â„À≠à ≈¥‰¢¡—π„π‡≈◊Õ¥ ‚√§‡∫“À«“π
À—«„®¢“¥‡≈◊Õ¥ √«¡∂÷ß‚√§‰μ‡√◊ÈÕ√—ß†°“√º ¡À√◊Õ‡μ‘¡„¬Õ“À“√‡¢â“‰ª„πº≈‘μ¿—≥±åÕ“À“√®–™à«¬‡æ‘Ë¡§ÿ≥§à“
∑“ß‚¿™π“°“√ ·≈– √â“ß¡Ÿ≈§à“‡æ‘Ë¡„Àâ°—∫º≈‘μ¿—≥±å [3] ª√–°Õ∫°—∫æ◊Èπ∑’Ë‡¢μ®—ßÀ«—¥æ‘…≥ÿ‚≈° ‚¥¬‡©æ“–
Õ”‡¿Õ∫“ß°√–∑ÿà¡ Õ”‡¿Õ∫“ß√–°” ¡’æ◊Èπ∑’Ë°“√ª≈Ÿ°°≈â«¬πÈ”«â“¡“°°«à“ ‚¥¬¡’º≈º≈‘μ 7,000,000 °‘‚≈°√—¡
μàÕ‰√à ¡’º≈‘μ¿—≥±å®“°°≈â«¬ ‡™àπ °≈â«¬μ“° °≈â«¬°«π °≈â«¬Õ∫°√Õ∫ ·≈–º≈‘μ¿—≥±å®“°°≈â«¬·∫∫Õ◊ËπÊ
ª√–¡“≥ 60-70 μ—πμàÕ«—π ®“°°“√·ª√√Ÿª¥—ß°≈à“« °àÕ„Àâ‡°‘¥‡ª≈◊Õ°°≈â«¬‡À≈◊Õ∑‘Èß‡ªìπ®”π«π¡“° ∑”„Àâ
‡°‘¥ªí≠À“ ‘Ëß·«¥≈âÕ¡ ‡™àπ  àß°≈‘Ëπ‡À¡Áπ ·≈–°“√·æ√à°√–®“¬‡™◊ÈÕ‚√§ [4] ªí®®ÿ∫—π¢¬–‡ª≈◊Õ°°≈â«¬
ª√‘¡“≥¡“°¥—ß°≈à“« ¡’°“√π”°≈—∫¡“„™âª√–‚¬™πå‡æ’¬ß‡≈Á°πâÕ¬ ‚¥¬·ª√√Ÿª‡ªìπªÿÜ¬·≈–Õ“À“√ —μ«å ·μà à«π
„À≠à·≈â«¡—°∂Ÿ°∑‘Èß„Àâ‡πà“ ¥—Èßπ—ÈπºŸâ«‘®—¬®÷ßπ”‡ª≈◊Õ°°≈â«¬∑’Ë‡À≈◊Õ∑‘Èßπ’È¡“∑”„Àâ‡°‘¥ª√–‚¬™πå ¥â«¬°“√π”
‡ª≈◊Õ°°≈â«¬¡“·ª√√Ÿª‡ªìπºß ‡π◊ËÕß®“°‡ª≈◊Õ°°≈â«¬πÈ”«â“‡ªìπ·À≈àß¢Õß„¬Õ“À“√∑’Ë àßº≈¥’μàÕ ÿ¢¿“æ‡¡◊ËÕ
√—∫ª√–∑“π‡¢â“‰ª ºŸâ«‘®—¬®÷ßπ”ºß‡ª≈◊Õ°°≈â«¬¡“‡ªìπ à«πº ¡„π°“√º≈‘μº≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡ ‡æ◊ËÕ„Àâ
‰¥âº≈‘μ¿—≥±å„À¡à∑’Ë¡’§ÿ≥§à“∑“ß‚¿™π“°“√¡’„¬Õ“À“√‡æ‘Ë¡¢÷Èπ®“° Ÿμ√¥—Èß‡¥‘¡ ‡ªìπ∑’Ë¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§ ·≈–
‡ªìπ°“√ √â“ß¡Ÿ≈§à“‡æ‘Ë¡„Àâ°—∫«—μ∂ÿ¥‘∫‡À≈◊Õ∑‘Èß

Õÿª°√≥å·≈–«‘∏’¥”‡π‘π°“√∑¥≈Õß
°“√«‘®—¬§√—Èßπ’È‡ªìπ°“√»÷°…“º≈¢Õß°“√‡ √‘¡ºß‡ª≈◊Õ°°≈â«¬πÈ”«â“„πº≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡

‚¥¬°“√»÷°…“Õ—μ√“ à«πºß‡ª≈◊Õ°°≈â«¬πÈ”«â“μàÕ§ÿ≥¿“æ¢Õßº≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡ §âπ§«â“·≈–∑¥≈Õß
„Àâ‰¥âº≈‘μ¿—≥±å„À¡à∑’Ë¡’§ÿ≥§à“∑“ß‚¿™π“°“√ ‚¥¬°”Àπ¥«‘∏’°“√¥”‡π‘π°“√∑¥≈Õß¥—ßπ’È

1. °“√‡μ√’¬¡‡ª≈◊Õ°°≈â«¬πÈ”«â“·≈–»÷°…“Õß§åª√–°Õ∫∑“ß‡§¡’¢Õßºß‡ª≈◊Õ°°≈â«¬πÈ”«â“
‡μ√’¬¡ºß‡ª≈◊Õ°°≈â«¬πÈ”«â“ ‚¥¬π”º≈°≈â«¬√–¬–∑’Ë 7 (º≈¡’ ’‡À≈◊Õß∑—Èßº≈·≈–¡’®ÿ¥ ’πÈ”μ“≈)

¡“ªÕ°‡Õ“·μà‡ª≈◊Õ° À—Ëπ„Àâ¡’¢π“¥ 0.3 Ó 2.5 ‡´πμ‘‡¡μ√ ·≈–™—ËßπÈ”Àπ—°°àÕπÕ∫ π”‰ªÕ∫¥â«¬μŸâÕ∫≈¡√âÕπ
·∫∫∂“¥∑’ËÕÿ≥À¿Ÿ¡‘ 55 Õß»“‡´≈‡´’¬  ‡ªìπ√–¬–‡«≈“ 10 ™—Ë«‚¡ß À≈—ß®“°π—Èππ”ÕÕ°¡“™—ËßπÈ”Àπ—°
∫¥À¬“∫‚¥¬„™â‡§√◊ËÕß∫¥ªíòπ ·≈–π”¡“ºà“πμ–·°√ß√àÕπ¢π“¥ 35 Mesh [5] ®–‰¥â‡ª≈◊Õ°°≈â«¬ºß·≈–
‡°Á∫‰«â„πμŸâ‡¬Áππ”‰ª«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’ ‰¥â·°à §«“¡™◊Èπ ‡∂â“ ‚ª√μ’π ‰¢¡—π §“√å‚∫‰Œ‡¥√μ
„¬Õ“À“√∑’Ë‰¡à≈–≈“¬πÈ” (Insoluble dietary fiber) ·≈–æ≈—ßß“π μ“¡«‘∏’¢Õß AOAC [6]
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2. °“√§—¥‡≈◊Õ° Ÿμ√μâπ·∫∫º≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡
§—¥‡≈◊Õ°º≈‘μ¿—≥±åμâπ·∫∫‡§â°°≈â«¬ÀÕ¡ ¥—¥·ª≈ß®“° Ÿμ√μâπ·∫∫ 3  Ÿμ√ [7-9] ∑¥≈Õß

º≈‘μ‡§â°°≈â«¬ÀÕ¡μ“¡«‘∏’°“√¢Õßº≈‘μ¿—≥±åμâπ·∫∫¥—ß°≈à“« ®“°π—Èππ”º≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡ Ÿμ√
μâπ·∫∫ 3  Ÿμ√ ¡“∑¥ Õ∫§ÿ≥¿“æ∑“ßª√– “∑ —¡º—  ¥â«¬«‘∏’°“√∑¥ Õ∫·∫∫ (9-Point Hedonic Scale
Test) æ‘®“√≥“∑“ß¥â“π ≈—°…≥–ª√“°Ø  ’ °≈‘Ëπ √ ™“μ‘ ≈—°…≥–‡π◊ÈÕ —¡º—  ·≈–°“√¬Õ¡√—∫‚¥¬√«¡
‚¥¬„™âºŸâ∑¥ Õ∫®”π«π 100 §π „Àâ§–·ππ°“√¬Õ¡√—∫º≈‘μ¿—≥±å®“°§à“ 1-9 (1 = ‰¡à™Õ∫¡“°∑’Ë ÿ¥ 9 = ™Õ∫
¡“°∑’Ë ÿ¥) [10] ‡æ◊ËÕ§—¥‡≈◊Õ°º≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡μâπ·∫∫∑’Ë‰¥â√—∫§–·ππ°“√¬Õ¡√—∫ Ÿß ÿ¥ ®“°π—Èπ
∑”°“√μ√«®«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’¢Õßº≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡ Ÿμ√μâπ·∫∫ ‰¥â·°à §«“¡™◊Èπ
‡∂â“ ‚ª√μ’π ‰¢¡—π §“√å‚∫‰Œ‡¥√μ „¬Õ“À“√∑’Ë‰¡à≈–≈“¬πÈ” (Insoluble dietary fiber) ·≈–æ≈—ßß“π
μ“¡«‘∏’¢Õß AOAC [6]

μ“√“ß∑’Ë 1  à«πº ¡¢Õßº≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡ Ÿμ√μâπ·∫∫

«—μ∂ÿ¥‘∫ º≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡ Ÿμ√μâπ·∫∫

 Ÿμ√∑’Ë 1  Ÿμ√∑’Ë 2  Ÿμ√∑’Ë 3

·ªÑß‡§â° μ√“∫—«·¥ß (°√—¡) 500 180 350

ºßøŸ (°√—¡) 12 2 12

ºß‚´‡¥’¬¡‰∫§“√å∫Õ‡πμ (°√—¡) 24 4 4

‰¢à‰°à (°√—¡) 110 110 330

π¡¢âπ®◊¥ (°√—¡) 200 60 -

°≈â«¬ÀÕ¡∫¥ (°√—¡) 700 200 300

πÈ”μ“≈∑√“¬, ‡°≈◊ÕªÉπ (°√—¡) 300, 12 190 300, 5

πÈ” â¡ “¬™Ÿ, ‡π¬®◊¥ (°√—¡) 10, 300 - -

πÈ”¡—πæ◊™ (°√—¡) - 170 200

‚¬‡°‘√åμ (°√—¡) - 40 -

3. »÷°…“ª√‘¡“≥ºß‡ª≈◊Õ°°≈â«¬∑’Ë‡À¡“– ¡μàÕ°“√‡ √‘¡„πº≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡
º≈‘μ‡§â°°≈â«¬ÀÕ¡‚¥¬æ—≤π“ Ÿμ√º≈‘μ¿—≥±å®“° Ÿμ√μâπ·∫∫ ‚¥¬‡ √‘¡ºß‡ª≈◊Õ°°≈â«¬πÈ”«â“

„πª√‘¡“≥√âÕ¬≈– 0, 10, 20 ·≈– 30 (¢ÕßπÈ”Àπ—°°≈â«¬ÀÕ¡) ‡ªìπ®”π«π 4 μ—«Õ¬à“ß π”º≈‘μ¿—≥±å‡§â°
°≈â«¬ÀÕ¡∑—Èß 4 μ—«Õ¬à“ß ¡“∑¥ Õ∫§ÿ≥¿“æ∑“ßª√– “∑ —¡º—  ¥â«¬«‘∏’°“√∑¥ Õ∫·∫∫ 9-Point Hedonic
Scale Test æ‘®“√≥“∑“ß¥â“π ≈—°…≥–ª√“°Ø  ’ °≈‘Ëπ √ ™“μ‘ ≈—°…≥–‡π◊ÈÕ —¡º—  ·≈–°“√¬Õ¡√—∫‚¥¬√«¡
‚¥¬„™âºŸâ∑¥ Õ∫®”π«π 100 §π „Àâ§–·ππ§«“¡™Õ∫º≈‘μ¿—≥±å®“°§à“ 1-9 (1 = ‰¡à™Õ∫¡“°∑’Ë ÿ¥ 9 = ™Õ∫
¡“°∑’Ë ÿ¥) [10] ‡æ◊ËÕ„Àâ‰¥âº≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡‡ √‘¡ºß‡ª≈◊Õ°°≈â«¬πÈ”«â“∑’ËºŸâ∫√‘‚¿§¬Õ¡√—∫¡“°∑’Ë ÿ¥
®“°π—Èπ∑”°“√μ√«®«‘‡§√“–Àå¥—ßμàÕ‰ªπ’È
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Õß§åª√–°Õ∫∑“ß‡§¡’ ‰¥â·°à §«“¡™◊Èπ ‡∂â“ ‚ª√μ’π ‰¢¡—π §“√å‚∫‰Œ‡¥√μ „¬Õ“À“√∑’Ë‰¡à≈–≈“¬πÈ”
(Insoluble dietary fiber) ·≈–æ≈—ßß“π μ“¡«‘∏’¢Õß AOAC [6]

§ÿ≥¿“æ∑“ß°“¬¿“æ
§à“ ’ L* a* b* «—¥§à“¥â«¬‡§√◊ËÕß«—¥ ’ (Color reader CR-10, Japan) √“¬ß“π‡ªìπ§à“§«“¡ «à“ß

L* §à“ ’·¥ß-‡¢’¬« a* ·≈–§à“§«“¡‡ªìπ ’‡À≈◊Õß-πÈ”‡ß‘π b*

§à“ª√‘¡“≥πÈ”Õ‘ √– (aw) √“¬ß“π‡ªìπ§à“§«“¡™◊Èπ∑’Ë¡’º≈μàÕÕ—μ√“°“√‡®√‘≠¢Õß®ÿ≈‘π∑√’¬å
‡π◊ÈÕ —¡º—  (Texture analyzer) «‘‡§√“–Àå‡π◊ÈÕ —¡º— ‚¥¬„™â‡§√◊ËÕß«‘‡§√“–Àå·∫∫ Texture

Profile Analysis (TPA) «‘‡§√“–Àå§à“§«“¡·πàπ¢Õß‡π◊ÈÕ (Firmness) ¥â«¬À—««—¥Õ–≈Ÿ¡‘‡π’¬¡∑√ß°√–∫Õ°
¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 5 ¡‘≈≈‘‡¡μ√ (P/5) §«“¡‡√Á« 1 ¡‘≈≈‘‡¡μ√μàÕ«‘π“∑’ √–¬–°¥μ—«Õ¬à“ß√âÕ¬≈– 75
¢Õß§«“¡ Ÿßμ—«Õ¬à“ß μ“¡«‘∏’°“√¢Õß Murdia and Ranjeeta [11]

§ÿ≥¿“æ∑“ß®ÿ≈‘π∑√’¬åμ“¡¡“μ√∞“πº≈‘μ¿—≥±å™ÿ¡™π‡§â°‡≈¢∑’Ë ¡º™.459/2549 ‰¥â·°à
®”π«π®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥ μâÕß‰¡à‡°‘π 1 Ó 106 ‚§‚≈π’ μàÕ μ—«Õ¬à“ß 1 °√—¡
 μ“øî‚≈§ÁÕ°§—  ÕÕ‡√’¬  (Staphylococcus aureus) μâÕßπâÕ¬°«à“ 100 ‚§‚≈π’ μàÕμ—«Õ¬à“ß

1 °√—¡
∫“´’≈≈—  ´’‡√’¬  (Bacillus cereus) μâÕßπâÕ¬°«à“ 100 ‚§‚≈π’ μàÕμ—«Õ¬à“ß 1 °√—¡
¬’ μå·≈–√“ μâÕßπâÕ¬°«à“ 10 ‚§‚≈π’ μàÕ μ—«Õ¬à“ß 1 °√—¡
4. °“√«‘‡§√“–Àå∑“ß ∂‘μ‘
«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘μ‘‚¥¬„™â·ºπ°“√∑¥≈Õß·∫∫ ÿà¡∫≈ÁÕ° ¡∫Ÿ√≥å Randomized complete

block design, (RCBD)  ”À√—∫∑¥ Õ∫§ÿ≥¿“æ∑“ßª√– “∑ —¡º—  ·≈–«“ß·ºπ°“√∑¥ Õ∫·∫∫
Completely randomized design (CRD)  ”À√—∫°“√«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’ ·≈–§ÿ≥¿“æ∑“ß°“¬¿“æ
π”¢âÕ¡Ÿ≈∑’Ë‰¥â¡“«‘‡§√“–Àå§«“¡·ª√ª√«π (Analysis of variance, ANOVA) ‡ª√’¬∫‡∑’¬∫§«“¡·μ°μà“ß
¢Õß§à“‡©≈’Ë¬¥â«¬«‘∏’ Least Significant Difference Test (LSD) ‚¥¬„™â‚ª√·°√¡§Õ¡æ‘«‡μÕ√å ”‡√Á®√Ÿª

º≈°“√∑¥≈Õß
1. º≈°“√‡μ√’¬¡‡ª≈◊Õ°°≈â«¬πÈ”«â“·≈–»÷°…“Õß§åª√–°Õ∫∑“ß‡§¡’¢Õßºß‡ª≈◊Õ°°≈â«¬πÈ”«â“
®“°°“√‡μ√’¬¡ºß‡ª≈◊Õ°°≈â«¬πÈ”«â“‚¥¬π”‡ª≈◊Õ°°≈â«¬ Õ∫¥â«¬μŸâÕ∫≈¡√âÕπ∑’ËÕÿ≥À¿Ÿ¡‘

55 Õß»“‡´≈‡ ’́¬  π“π 10 ™—Ë«‚¡ß ∫¥‡ªìπºß π”ºß‡ª≈◊Õ°°≈â«¬∑’Ë‰¥â‰ª«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’ ‰¥â·°à
§«“¡™◊Èπ ‡∂â“ ‚ª√μ’π ‰¢¡—π §“√å‚∫‰Œ‡¥√μ „¬Õ“À“√∑’Ë‰¡à≈–≈“¬πÈ” ·≈–æ≈—ßß“π · ¥ß¥—ßμ“√“ß∑’Ë 2
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μ“√“ß∑’Ë 2 Õß§åª√–°Õ∫∑“ß‡§¡’¢Õßºß‡ª≈◊Õ°°≈â«¬πÈ”«â“„π 100 °√—¡

Õß§åª√–°Õ∫∑“ß‡§¡’ ª√‘¡“≥

‚ª√μ’π (°√—¡) 6.89 ± 0.06

§“√å‚∫‰Œ‡¥√μ (°√—¡) 62.30 ± 0.12

‰¢¡—π (°√—¡) 13.38 ± 0.04

§«“¡™◊Èπ (°√—¡) 1.74 ± 0.05

‡∂â“ (°√—¡) 15.69 ± 0.11

„¬Õ“À“√∑’Ë‰¡à≈–≈“¬πÈ” (°√—¡) 25.03 ± 0.10

æ≈—ßß“π (°‘‚≈·§≈Õ√’Ë) 397.18

2. º≈°“√§—¥‡≈◊Õ° Ÿμ√μâπ·∫∫º≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡
®“°°“√§—¥‡≈◊Õ°º≈‘μ¿—≥±åμâπ·∫∫‚¥¬π”º≈‘μ¿—≥±å∑—Èß 3  Ÿμ√ ∑¥ Õ∫§«“¡™Õ∫¢ÕßºŸâ∫√‘‚¿§

®”π«π 100 §π æ‘®“√≥“„π‡√◊ËÕß¢Õß≈—°…≥–ª√“°Ø  ’ °≈‘Ëπ √ ™“μ‘ ≈—°…≥–‡π◊ÈÕ —¡º—  ·≈–°“√¬Õ¡√—∫
‚¥¬√«¡ æ∫«à“‡§â°°≈â«¬ÀÕ¡ Ÿμ√∑’Ë 2 ‰¥â§–·ππ§«“¡™Õ∫∑ÿ°§ÿ≥≈—°…≥–¡“°∑’Ë ÿ¥ Õ“®‡ªìπº≈¡“®“°
‡§â°°≈â«¬ÀÕ¡ Ÿμ√∑’Ë 2 ¡’«—μ∂ÿ¥‘∫„π°“√º≈‘μ ‡™àπ ‰¢à‰°à ·≈–°≈â«¬ÀÕ¡„πª√‘¡“≥¡“°°«à“ Ÿμ√Õ◊ËπÊ
®÷ß∑”„Àâº≈‘μ¿—≥±å∑’Ë‰¥â¡’§ÿ≥≈—°…≥–∑’Ë¥’ · ¥ßμ“√“ß∑’Ë 3

μ“√“ß∑’Ë 3 §–·ππ§«“¡™Õ∫¢ÕßºŸâ∫√‘‚¿§∑’Ë¡’μàÕº≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡μâπ·∫∫

§ÿ≥≈—°…≥– ‡§â°°≈â«¬ÀÕ¡  Ÿμ√∑’Ë 1 ‡§â°°≈â«¬ÀÕ¡  Ÿμ√∑’Ë 2 ‡§â°°≈â«¬ÀÕ¡  Ÿμ√∑’Ë 3

≈—°…≥–ª√“°Ø 6.86 ± 1.39b 7.36 ± 1.27a 6.96 ± 1.46b

 ’ 6.85 ± 1.44b 7.20 ± 1.26a 6.98 ± 1.44a

°≈‘Ëπ 7.10 ± 1.27a 7.38 ± 1.34a 7.12 ± 1.39a

√ ™“μ‘ 7.42 ± 1.26ab 7.72 ± 1.06a 7.34 ± 1.32b

≈—°…≥–‡π◊ÈÕ —¡º—  7.26 ± 1.16b 7.64 ± 1.16a 7.38 ± 1.19ab

°“√¬Õ¡√—∫‚¥¬√«¡ 7.26 ± 1.16b 7.64 ± 1.07a 7.38 ± 1.19ab

À¡“¬‡Àμÿ : * §à“‡©≈’Ë¬ ±  à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π ®“°°“√∑¥ Õ∫ 100 È́”
**μ—«Õ—°…√„π·π«πÕπ∑’Ë·μ°μà“ß°—π· ¥ß∂÷ß§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠ (p ≤ 0.05)
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3. º≈°“√»÷°…“ª√‘¡“≥ºß‡ª≈◊Õ°°≈â«¬∑’Ë‡À¡“– ¡μàÕ°“√‡ √‘¡„πº≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡
®“°°“√º≈‘μ‡§â°°≈â«¬ÀÕ¡‚¥¬°“√‡ √‘¡ºß‡ª≈◊Õ°°≈â«¬πÈ”«â“ „πª√‘¡“≥√âÕ¬≈– 0, 10, 20

·≈– 30 (¢ÕßπÈ”Àπ—°°≈â«¬ÀÕ¡) ‡ªìπ®”π«π 4 μ—«Õ¬à“ß π”º≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡¥—ß°≈à“«¡“∑¥ Õ∫
§ÿ≥¿“æ∑“ßª√– “∑ —¡º—  ¥â«¬«‘∏’°“√∑¥ Õ∫·∫∫ 9-Hedonic Scale Test æ‘®“√≥“∑“ß¥â“π ≈—°…≥–
ª√“°Ø  ’ °≈‘Ëπ √ ™“μ‘ ≈—°…≥–‡π◊ÈÕ —¡º—  ·≈–°“√¬Õ¡√—∫‚¥¬√«¡ ‚¥¬„™âºŸâ∑¥ Õ∫ ®”π«π 100 §π
¡’º≈°“√∑¥≈Õß· ¥ß¥—ßμ“√“ß∑’Ë 4 ‚¥¬°“√‡μ‘¡ºß‡ª≈◊Õ°°≈â«¬πÈ”«â“√âÕ¬≈– 10 ¡’§–·ππ§«“¡™Õ∫¢Õß
ºŸâ∫√‘‚¿§¡“°∑’Ë ÿ¥

μ“√“ß∑’Ë 4 §–·ππ§«“¡™Õ∫¢ÕßºŸâ∫√‘‚¿§∑’Ë¡’μàÕº≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡‡ √‘¡ºß‡ª≈◊Õ°°≈â«¬πÈ”«â“

§ÿ≥≈—°…≥–  Ÿμ√μâπ·∫∫ ºß‡ª≈◊Õ°°≈â«¬ ºß‡ª≈◊Õ°°≈â«¬ ºß‡ª≈◊Õ°°≈â«¬
√âÕ¬≈– 10 √âÕ¬≈– 20 √âÕ¬≈– 30

≈—°…≥–ª√“°Ø 7.94 ± 0.79a 7.56 ± 0.64b 6.75 ± 0.61c 5.91 ± 0.62d

 ’ 7.93 ± 0.79a 7.54 ± 0.64b 6.71 ± 0.60c 5.87 ± 0.61d

°≈‘Ëπ 6.74 ± 0.87c 7.54 ± 0.89a 7.18 ± 0.93b 6.14 ± 0.88d

√ ™“μ‘ 6.93 ± 0.72b 7.96 ± 0.73a 6.65 ± 0.78c 5.79 ± 0.72d

≈—°…≥–‡π◊ÈÕ —¡º—  7.41 ± 0.96b 7.70 ± 0.73a 6.77 ± 0.70c 5.87 ± 0.76d

°“√¬Õ¡√—∫‚¥¬√«¡ 6.88 ± 0.76b 7.89 ± 0.82a 6.79 ± 0.80b 5.90 ± 0.73c

À¡“¬‡Àμÿ : * §à“‡©≈’Ë¬ ±  à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π ®“°°“√∑¥ Õ∫ 100 ´È”
**μ—«Õ—°…√„π·π«πÕπ∑’Ë·μ°μà“ß°—π· ¥ß∂÷ß§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠ (p ≤ 0.05)

3.1 º≈°“√μ√«®«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’
®“°°“√μ√«®«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’ ‰¥â·°à §«“¡™◊Èπ ‡∂â“ ‚ª√μ’π ‰¢¡—π §“√å‚∫‰Œ‡¥√μ

„¬Õ“À“√∑’Ë‰¡à≈–≈“¬πÈ” (Insoluble dietary fiber) ·≈–æ≈—ßß“π ¢Õßº≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡μâπ·∫∫
·≈–º≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡‡ √‘¡ºß‡ª≈◊Õ°°≈â«¬πÈ”«â“√âÕ¬≈– 10 (¢ÕßπÈ”Àπ—°°≈â«¬ÀÕ¡) ¡’º≈°“√
∑¥≈Õß· ¥ß¥—ßμ“√“ß∑’Ë 5 ®–‡ÀÁπ‰¥â«à“º≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡‡ √‘¡ºß‡ª≈◊Õ°°≈â«¬πÈ”«â“√âÕ¬≈– 10
(¢ÕßπÈ”Àπ—°°≈â«¬ÀÕ¡) ¡’ª√‘¡“≥„¬Õ“À“√∑’Ë‰¡à≈–≈“¬πÈ”‡æ‘Ë¡¢÷Èπ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫º≈‘μ¿—≥±å‡§â°°≈â«¬
ÀÕ¡μâπ·∫∫
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μ“√“ß∑’Ë 5 Õß§åª√–°Õ∫∑“ß‡§¡’¢Õßº≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡μâπ·∫∫·≈–º≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡‡ √‘¡
ºß‡ª≈◊Õ°°≈â«¬πÈ”«â“√âÕ¬≈– 10 „π 100 °√—¡

Õß§åª√–°Õ∫∑“ß‡§¡’ ‡§â°°≈â«¬ÀÕ¡μâπ·∫∫ ‡§â°°≈â«¬ÀÕ¡‡ √‘¡ºß

‡ª≈◊Õ°°≈â«¬πÈ”«â“ √âÕ¬≈– 10

‚ª√μ’π (°√—¡) 4.08 ± 0.12 4.29 ± 0.05

§“√å‚∫‰Œ‡¥√μ (°√—¡) 44.48 ± 0.11 46.20 ± 0.13

‰¢¡—π (°√—¡) 19.04 ± 0.09 19.43 ± 0.08

§«“¡™◊Èπ (°√—¡) 31.20 ± 0.04 28.65 ± 0.11

‡∂â“ (°√—¡) 1.20 ± 0.12 1.43 ± 0.15

„¬Õ“À“√∑’Ë‰¡à≈–≈“¬πÈ” (°√—¡) 2.05 ± 0.06 4.15 ± 0.10

æ≈—ßß“π (°‘‚≈·§≈Õ√’Ë) 365.60 376.83

3.2 º≈°“√μ√«®«‘‡§√“–Àå§ÿ≥¿“æ∑“ß°“¬¿“æ
3.2.1 §à“ ’ L* a* b*

®“°°“√»÷°…“§ÿ≥¿“æ∑“ß¥â“π §à“ ’ L* a* b* ¢Õßº≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡‡ √‘¡ºß
‡ª≈◊Õ°°≈â«¬πÈ”«â“„πª√‘¡“≥√âÕ¬≈– 10 20 ·≈– 30 æ∫«à“ ‡¡◊ËÕ‡ √‘¡ºß‡ª≈◊Õ°°≈â«¬πÈ”«â“„πª√‘¡“≥¡“°¢÷Èπ
§à“§«“¡ «à“ß L* §à“ ’·¥ß-‡¢’¬« a* ·≈–§à“§«“¡‡ªìπ ’‡À≈◊Õß-πÈ”‡ß‘π b* ¡’·π«‚πâ¡≈¥≈ß Õ“®‡ªìπº≈¡“
®“°ºß‡ª≈◊Õ°°≈â«¬πÈ”«â“∑’Ë„™â‡ √‘¡≈ß„πº≈‘μ¿—≥±å¡’≈—°…≥–‡ªìπºß ’πÈ”μ“≈ ‡¡◊ËÕ‡æ‘Ë¡ª√‘¡“≥ºß‡ª≈◊Õ°
°≈â«¬„πª√‘¡“≥¡“°¢÷Èπ º≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡®÷ß¡’ ’§≈È”‡æ‘Ë¡¢÷Èπ · ¥ß¥—ßμ“√“ß∑’Ë 6

μ“√“ß∑’Ë 6 §à“ ’ L* a* b* ¢Õßº≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡‡ √‘¡ºß‡ª≈◊Õ°°≈â«¬πÈ”«â“ √âÕ¬≈– 0 10 20 ·≈–
30 ¢ÕßπÈ”Àπ—°°≈â«¬ÀÕ¡

ª√‘¡“≥ºß‡ª≈◊Õ°°≈â«¬ §à“§«“¡ «à“ß (L*) §à“ ’·¥ß (a*) §à“ ’‡À≈◊Õß (b*)

 Ÿμ√μâπ·∫∫ 45.72 ± 0.06 11.81 ± 0.16 25.94 ± 0.12

ª√‘¡“≥√âÕ¬≈– 10 39.82 ± 0.04 9.96 ± 0.16 23.86 ± 0.16

ª√‘¡“≥√âÕ¬≈– 20 32.62 ± 0.07 7.26 ± 0.15 19.82 ± 0.13

ª√‘¡“≥√âÕ¬≈– 30 31.11 ± 0.27 6.18 ± 0.22 17.91 ± 0.23
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3.2.2 §à“ª√‘¡“≥πÈ”Õ‘ √– (aw)
®“°°“√»÷°…“§ÿ≥¿“æ∑“ß§à“ª√‘¡“≥πÈ”Õ‘ √–¢Õßº≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡‡ √‘¡ºß

‡ª≈◊Õ°°≈â«¬πÈ”«â“„πª√‘¡“≥√âÕ¬≈– 0, 10, 20 ·≈– 30 ®“°°“√∑¥≈Õß æ∫«à“ °“√‡ √‘¡ºß‡ª≈◊Õ°°≈â«¬
¡’º≈μàÕ§à“ª√‘¡“≥πÈ”Õ‘ √– ·μ°μà“ß°—π‡≈Á°πâÕ¬ º≈‘μ¿—≥±å¡’·π«‚πâ¡¢Õß§à“ª√‘¡“≥πÈ”Õ‘ √–≈¥≈ß ‚¥¬¡’
§à“ª√‘¡“≥πÈ”Õ‘ √–‡∑à“°—∫ 0.73, 0.69, 0.63 ·≈– 0.59 μ“¡≈”¥—∫ Õ¬à“ß‰√°Áμ“¡°“√‡ √‘¡ºß‡ª≈◊Õ°°≈â«¬
ª√‘¡“≥√âÕ¬≈– 30 ¡’ª√‘¡“≥πÈ”Õ‘ √–μË”°«à“ 0.6 ÷́ËßÕ¬Ÿà„π√–¥—∫∑’Ë‡™◊ÈÕ®ÿ≈‘π∑√’¬å‰¡à “¡“√∂‡®√‘≠‰¥â [12]
¥—ßπ—Èπº≈‘μ¿—≥±å®÷ß “¡“√∂‡°Á∫√—°…“‰¥â„π√–¬–‡«≈“π“π¢÷Èπ‚¥¬‰¡à‡°‘¥°“√‡ ◊ËÕ¡‡ ’¬®“°®ÿ≈‘π∑√’¬å · ¥ß
¥—ß¿“æ 1

¿“æ∑’Ë 1 §à“ª√‘¡“≥πÈ”Õ‘ √– (aw) ¢Õßº≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡‡ √‘¡ºß‡ª≈◊Õ°°≈â«¬πÈ”«â“

3.2.3 ‡π◊ÈÕ —¡º— 
®“°°“√∑¥≈Õßπ”º≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡‡ √‘¡ºß‡ª≈◊Õ°°≈â«¬πÈ”«â“∑”°“√«—¥§à“

‡π◊ÈÕ —¡º— ¢Õßº≈‘μ¿—≥±å æ∫«à“ ‡¡◊ËÕ∑”°“√‡ √‘¡ºß‡ª≈◊Õ°°≈â«¬πÈ”«â“„πª√‘¡“≥‡æ‘Ë¡¢÷Èπ §à“§«“¡·πàπ
‡π◊ÈÕ¢Õßº≈‘μ¿—≥±å¡’·π«‚πâ¡≈¥≈ß º≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡¡’‡π◊ÈÕπÿà¡¡“°¢÷Èπ ´÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π¢Õß
Ang and Miller [13] ‰¥â∑¥≈Õß‡μ‘¡ºß‡´≈≈Ÿ‚≈ ≈ß„π‡§â°‡æ◊ËÕª√—∫ª√ÿß‡π◊ÈÕ —¡º— ¢Õß‡§â° æ∫«à“
‡§â°∑’Ë‡μ‘¡ºß‡´≈≈Ÿ‚≈ „π√–¥—∫∑’ËμË”°«à“®–¡’‡π◊ÈÕ·¢Áß°«à“ ‡π◊ËÕß®“°‡ âπ„¬‡´≈≈Ÿ‚≈ ‡ªìπ‡ âπ„¬∑’Ë¡’¢π“¥
‡ âπ„¬¬“«®–∑”„Àâ‡§â°¡’‡π◊ÈÕπÿà¡ ·≈–‡´≈≈Ÿ‚≈ ¡’§ÿ≥ ¡∫—μ‘„π°“√Õÿâ¡πÈ”∑”„Àâ‡§â°¡’§«“¡™ÿà¡¡“°¢÷Èπ‰¡à·Àâß·¢Áß
°“√‡μ‘¡‡´≈≈Ÿ‚≈ ®–™à«¬ª√—∫ª√ÿß§ÿ≥¿“æ¥â“π‡π◊ÈÕ —¡º— ¢Õß‡§â°„Àâ¥’¢÷Èπ ¥—ßπ—Èπº≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡
‡ √‘¡ºß‡ª≈◊Õ°°≈â«¬πÈ”«â“®÷ß¡’≈—°…≥–‡π◊ÈÕ —¡º— ∑’Ëπÿà¡¢÷Èπ ‡π◊ËÕß®“°ºß‡ª≈◊Õ°°≈â«¬πÈ”«â“¡’‡ âπ„¬‡´≈≈Ÿ‚≈ 
‡ªìπ à«πª√–°Õ∫ · ¥ß¥—ßμ“√“ß∑’Ë 7
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μ“√“ß∑’Ë 7 §à“§«“¡·πàπ‡π◊ÈÕ¢Õßº≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡‡ √‘¡ºß‡ª≈◊Õ°°≈â«¬πÈ”«â“

§à“‡π◊ÈÕ —¡º—   Ÿμ√μâπ·∫∫ ‡ √‘¡ºß‡ª≈◊Õ°°≈â«¬ ‡ √‘¡ºß‡ª≈◊Õ°°≈â«¬ ‡ √‘¡ºß‡ª≈◊Õ°°≈â«¬

 √âÕ¬≈– 10  √âÕ¬≈– 20  √âÕ¬≈– 30

§«“¡·πàπ‡π◊ÈÕ (°√—¡) 381.16 ± 31.42 346.18 ± 35.96 287.15 ± 33.97 285.01 ± 32.34

3.3 º≈°“√»÷°…“§ÿ≥¿“æ∑“ß®ÿ≈‘π∑√’¬å
®“°°“√«‘‡§√“–Àå§ÿ≥¿“æ∑“ß®ÿ≈‘π∑√’¬å¢Õßº≈‘μ¿—≥±å¢π¡‡§â°°≈â«¬ÀÕ¡‡ √‘¡‡ª≈◊Õ°

°≈â«¬πÈ”«â“ºß æ∫«à“ §ÿ≥¿“æ∑“ß®ÿ≈‘π∑√’¬å‡ªìπ‰ªμ“¡¡“μ√∞“πº≈‘μ¿—≥±å™ÿ¡™π¢π¡‡§â°‡≈¢∑’Ë ¡º™. ‡≈¢∑’Ë
459/2549 (¥—ßμ“√“ß∑’Ë 8)

μ“√“ß∑’Ë 8 §ÿ≥¿“æ∑“ß®ÿ≈‘π∑√’¬å¢Õßº≈‘μ¿—≥±å¢π¡‡§â°°≈â«¬ÀÕ¡‡ √‘¡‡ª≈◊Õ°°≈â«¬πÈ”«â“ºß √âÕ¬≈– 10

√“¬°“√∑¥ Õ∫ º≈°“√∑¥ Õ∫

Bacillus cereus (Cfu/g) 5.0

Staphylococcus aureus (Cfu/g) < 10 est.

Total Plate Count (Cfu/g) 2.2 Ó 104

Yeast and Mold (Cfu/g) < 10 est.

 √ÿª·≈–«‘®“√≥åº≈°“√∑¥≈Õß
°“√æ—≤π“º≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡‡ √‘¡ºß‡ª≈◊Õ°°≈â«¬πÈ”«â“ ‚¥¬°“√‡ √‘¡ºß‡ª≈◊Õ°°≈â«¬

πÈ”«â“ √âÕ¬≈– 0, 10, 20 ·≈– 30 ¢ÕßπÈ”Àπ—°°≈â«¬ÀÕ¡ ®“°°“√»÷°…“°“√¬Õ¡√—∫¢ÕßºŸâ∫√‘‚¿§®”π«π
100 §π æ∫«à“ ºŸâ∫√‘‚¿§„Àâ§–·ππ§«“¡™Õ∫º≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡∑’Ë‡ √‘¡ºß‡ª≈◊Õ°°≈â«¬πÈ”«â“„π
ª√‘¡“≥ √âÕ¬≈– 10 ¡“°∑’Ë ÿ¥ ·≈–®“°°“√∑¥ Õ∫Õß§åª√–°Õ∫∑“ß‡§¡’ æ∫«à“ º≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡
‡ √‘¡ºß‡ª≈◊Õ°°≈â«¬πÈ”«â“√âÕ¬≈– 10 ¡’‚ª√μ’π √âÕ¬≈– 4.29 §“√å‚∫‰Œ‡¥√μ √âÕ¬≈– 46.20 ‰¢¡—π
√âÕ¬≈– 19.43 §«“¡™◊Èπ √âÕ¬≈– 28.65 ‡∂â“ √âÕ¬≈– 1.43 „¬Õ“À“√ 4.15 g/100 g ·≈–æ≈—ßß“π 376.83
Kcal/100 g ÷́Ëß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫º≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡μâπ·∫∫ æ∫«à“ º≈‘μ¿—≥±å‡§â°°≈â«¬ÀÕ¡‡ √‘¡
ºß‡ª≈◊Õ°°≈â«¬πÈ”«â“√âÕ¬≈– 10 ¡’ª√‘¡“≥„¬Õ“À“√∑’Ë‰¡à≈–≈“¬πÈ” ‡æ‘Ë¡¢÷Èπ Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß»‘√‘‚™§
[14] ‰¥â∑”°“√»÷°…“‡√◊ËÕß§ÿ≥§à“∑“ßÕ“À“√¢Õß°≈â«¬ªÉπ·≈–‡ª≈◊Õ°°≈â«¬ªÉπ„πÕ“À“√π°°√–∑“ ·≈–‰°à
°√–∑ß æ∫«à“ ºß‡ª≈◊Õ°°≈â«¬πÈ”«â“¡’ª√‘¡“≥‡ âπ„¬§àÕπ¢â“ß Ÿß‡¡◊ËÕ‡∑’¬∫°—∫‡π◊ÈÕ°≈â«¬ ·≈– Õ¥§≈âÕß°—∫
ß“π«‘®—¬¢Õß ‡À√’¬≠∑Õß ·≈–§≥– [15] ‰¥â∑”°“√»÷°…“‡√◊ËÕß°“√ °—¥·≈–°“√„™âª√–‚¬™πå∑“ßÕ“À“√
¢Õß„¬Õ“À“√·≈–‡´≈≈Ÿ‚≈ ®“°‡ª≈◊Õ°°≈â«¬ ‡¡◊ËÕ¡’°“√π”‡´≈≈Ÿ‚≈ ®“°‡ª≈◊Õ°°≈â«¬‡ √‘¡„πº≈‘μ¿—≥±å
¢π¡‡§â°‡π¬æ∫«à“ º≈‘μ¿—≥±å¡’‡ âπ„¬Õ“À“√‡æ‘Ë¡¢÷Èπ °“√∫√‘‚¿§º≈‘μ¿—≥±åÕ“À“√∑’Ë¡’‡ âπ„¬Õ“À“√ Ÿß®– àß
º≈¥’μàÕ ÿ¢¿“æ ‡π◊ËÕß®“°‡ âπ„¬Õ“À“√∑’Ë‰¡à≈–≈“¬πÈ”¡’§«“¡ “¡“√∂„π°“√®—∫°—∫πÈ” ‡°‘¥°“√æÕßμ—«
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≈—°…≥–§≈â“¬øÕßπÈ” ¥—ßπ—Èπ‡¡◊ËÕ∫√‘‚¿§‡¢â“‰ª·≈â«®–∑”„Àâ¡’¡«≈Õÿ®®“√–‡æ‘Ë¡¢÷Èπ ‡π◊ÈÕÕÿ®®“√–π‘Ë¡  àßº≈„Àâ
√à“ß°“¬¢—∫∂à“¬¢Õß‡ ’¬‰¥â –¥«° [2] °“√‡ √‘¡ºß‡ª≈◊Õ°°≈â«¬πÈ”«â“„πª√‘¡“≥‡æ‘Ë¡¢÷Èπ àßº≈„Àâº≈‘μ¿—≥±å¡’
 ’§≈È” ‡π◊ËÕß¡“®“°ºß‡ª≈◊Õ°°≈â«¬¡’≈—°…≥–‡ªìπºß ’πÈ”μ“≈ πÕ°®“°π—Èπ¬—ß àßº≈„Àâº≈‘μ¿—≥±å‡§â°°≈â«¬
ÀÕ¡¡’§à“§«“¡·πàπ‡π◊ÈÕ≈¥≈ß ®“°°“√«‘‡§√“–Àå§ÿ≥¿“æ∑“ß®ÿ≈‘π∑√’¬å¢Õßº≈‘μ¿—≥±å¢π¡‡§â°°≈â«¬ÀÕ¡‡ √‘¡
‡ª≈◊Õ°°≈â«¬πÈ”«â“ºßæ∫«à“ §ÿ≥¿“æ∑“ß®ÿ≈‘π∑√’¬å‡ªìπ‰ªμ“¡¡“μ√∞“πº≈‘μ¿—≥±å™ÿ¡™π¢π¡‡§â°‡≈¢∑’Ë
¡º™.‡≈¢∑’Ë 459/2549

°‘μμ‘°√√¡ª√–°“»
¢Õ¢Õ∫§ÿ≥  “¢“«‘™“§À°√√¡»“ μ√å §≥–«‘∑¬“»“ μ√å ¡À“«‘∑¬“≈—¬√“™¿—Øæ‘∫Ÿ≈ ß§√“¡ ∑’Ë

‡Õ◊ÈÕ‡øóôÕ ∂“π∑’Ë ”À√—∫°“√∑”ß“π«‘®—¬ ß“π«‘®—¬π’È‰¥â√—∫∑ÿπÕÿ¥Àπÿπ°“√«‘®—¬®“°¡À“«‘∑¬“≈—¬√“™¿—Øæ‘∫Ÿ≈ ß§√“¡
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‡Õ° “√Õâ“ßÕ‘ß
1. Sajilata, M.G., Singhal, R.S., and Kulkarni, R. 2006. Resistant Starch-A review. Com-

prehensive Reviews in Food Science and Food Safety. 5: 1-17.
2.  ÿ√—μπå ‚§¡‘π∑√å. 2534. º≈°√–∑∫¢Õß„¬Õ“À“√·≈–‰ø‡∫Õ√åμàÕ ÿ¢¿“æ·≈–¿“«–‚¿™π“°“√. „π: ‡Õ° “√

°“√ª√–™ÿ¡«‘™“°“√‚¿™π“°“√. ‡√◊ËÕß°â“«‰ª°—∫‚¿™π“°“√‡æ◊ËÕ ÿ¢¿“æ. 13-15 ∏—π«“§¡ 2532.  ∂“∫—π«‘®—¬
‚¿™π“°“√ ·≈–§≥–·æ∑¬»“ μ√å ‚√ßæ¬“∫“≈√“¡“∏‘∫¥’ ¡À“«‘∑¬“≈—¬¡À‘¥≈. π§√ª∞¡. Àπâ“ 339- 349.

3. æ—™√“¿√≥å «™‘√»‘√‘. 2550. °“√ °—¥„¬Õ“À“√‡ª≈◊Õ°°≈â«¬πÈ”«â“. °“√»÷°…“§âπ§«â“Õ‘ √–. ª√‘≠≠“
«‘∑¬“»“ μ√¡À“∫—≥±‘μ (§À°√√¡»“ μ√å). ¡À“«‘∑¬“≈—¬‡°…μ√»“ μ√å. °√ÿß‡∑æœ

4.  —¡ƒ∑∏‘Ï ‚¡âæ«ß  ÿ√—μπå ∫ÿ≠ºàÕß ‡√‘ßπ¿“ ‚¡âæ«ß ·≈–«‘®‘μ√ Õÿ¥Õâ“¬. 2549. °“√º≈‘μ∂à“π°—¡¡—πμå®“°
‡ª≈◊Õ°°≈â«¬·≈–°â“π‡§√◊Õ°≈â«¬. √“¬ß“π«‘®—¬. ¡À“«‘∑¬“≈—¬π‡√»«√.

5. æ—™√“¿√≥å «™‘√»‘√‘. 2550. °“√ °—¥„¬Õ“À“√‡ª≈◊Õ°°≈â«¬πÈ”«â“. °“√»÷°…“§âπ§«â“Õ‘ √–. ª√‘≠≠“
«‘∑¬“»“ μ√¡À“∫—≥±‘μ (§À°√√¡»“ μ√å). ¡À“«‘∑¬“≈—¬‡°…μ√»“ μ√å. °√ÿß‡∑æœ

6. A.O.A.C. 2000. Official Methods of Analysis. (17th ed.), Gaithersburg, Maryland: Association
of Official Analytical Chemists. Washington D.C.

7. ¬Ÿ‡Õø‡ÕÁ¡. 2558. ‡Õ° “√°“√Õ∫√¡‡√◊ËÕß°“√º≈‘μ¢π¡Õ∫¡“μ√∞“π. °√ÿß‡∑æœ: ‚√ß‡√’¬π Õπ°“√
º≈‘μÕ“À“√·≈–¢π¡Õ∫¡“μ√∞“π ∫√‘…—∑¬Ÿ‡Õø‡ÕÁ¡øŸÑ¥‡´Áπ‡μÕ√å.

8. ≥«√“ ‡ª≈’Ë¬π∫ÿ≠‡≈‘». 2557. ¡◊Õ„À¡àÀ—¥Õ∫. °√ÿß‡∑æœ.  ”π—°æ‘¡æå· ß·¥¥. Àπâ“ 74
9. π‘¥¥“ Àß…å«‘«—≤πå. 2556. ‡§â°· πÕ√àÕ¬. °√ÿß‡∑æœ.  ”π—°æ‘¡æå· ß·¥¥. Àπâ“ 55
10. Chamber IV, E., and Wolf, M.B. 1996. Sensory testing methods. 2nd ed. Philadelphia:

USA. American Society for Testing and Materials. USA.
11. Murdia, L. K., and Wadhwani, R. 2010. Effect of Processing Parameters on Texture and

Yield of Tofu. Asian Journal of Food and Agro-Industry. 3(2): 232-241.



SWU Sci. J. Vol. 32 No. 2 (2016)238

12. ‰æ»“≈ «ÿ≤‘®”πß. 2545. ‡Õ° “√ª√–°Õ∫°“√Ωñ°Õ∫√¡À≈—° Ÿμ√°“√ª√–‡¡‘πÕ“¬ÿ°“√‡°Á∫√—°…“
º≈‘μ¿—≥±åÕ“À“√. °√ÿß‡∑æœ, ¡À“«‘∑¬“≈—¬‡°…μ√»“ μ√å. Àπâ“ 51-53.

13. Chiraporn, S., Worasit, T., Teeraporn, K., and Riantong, S. 2013. Effect of Banana Peel
Cellulose as a Dietary Fiber Supplement on Baking and Sensory Qualities of Butter
Cake. Songklanakarin Journal of Science and Technology. 35 (6): 641-646.

14. »‘√‘‚™§ μ√’μ√ß. 2536. §ÿ≥§à“∑“ßÕ“À“√¢Õß°≈â«¬ªÉπ·≈–‡ª≈◊Õ°°≈â«¬ªÉπ„πÕ“À“√π°°√–∑“·≈–
‰°à°√–∑ß. «‘∑¬“π‘æπ∏åª√‘≠≠“‚∑. ¡À“«‘∑¬“≈—¬‡°…μ√»“ μ√å.

15. ‡À√’¬≠∑Õß  ‘ßÀå®“πÿ ß§å °π°°“πμå «’√–°ÿ≈ «‘®‘μ√ Õÿ¥Õâ“¬ ·≈– —¡ƒ∑∏‘Ï ‚¡âæ«ß. 2553. °“√ °—¥
·≈–°“√„™âª√–‚¬™πå∑“ßÕ“À“√¢Õß„¬Õ“À“√·≈–‡´≈≈Ÿ‚≈ ®“°‡ª≈◊Õ°°≈â«¬.  “¢“‡°…μ√»“ μ√å·≈–
™’««‘∑¬“. ¡À“«‘∑¬“≈—¬π‡√»«√

‰¥â√—∫∫∑§«“¡«—π∑’Ë 14 °√°Æ“§¡ 2559
¬Õ¡√—∫μ’æ‘¡æå«—π∑’Ë 21 μÿ≈“§¡ 2559



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


