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Abstract
Suntornsuk, W., Kankrengwong, J., Jirasant, S. and Wanprakeaw, P.

Production of concentrated “Ya Pak King” drink by vacuum microwave drying
Songklanakarin J. Sci. Technol., 2004, 26(3) : 393-401

Ya Pak King juice is currently popular among Thai consumers. However, some people do not like to

drink it because of its pungent smell and flavor. The objectives of this investigation were to improve con-

sumer perception of ready-to-drink Ya Pak King juice and to produce the concentrated drink by vacuum

microwave drying. The herbal juice from Ya Pak King was prepared and formulated with lemon juice and

honey by the Mixture Design. The drink flavor and taste were then modified by the addition of sugar and

citric acid and the drink was, finally, concentrated by a vacuum microwave oven. The results showed that

the ratio of the herbal juice: honey: lemon juice at 30:55:15 gave the highest acceptance score from panelists.

In addition, the drink modified to achieve 20 0Brix total soluble solid and 0.45% acidity was the most accept-

able. After testing the Ya Pak King beverage diluted from the concentrated drink and the drink before con-

centration, no significant difference in characteristics of the two products was found.
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À≠â“ªí°°‘Ëß‡ªìπæ◊™ ¡ÿπ‰æ√æ◊Èπ∫â“π‰¥â√—∫§«“¡π‘¬¡®“°ºŸâ∫√‘‚¿§„πªí®®ÿ∫—π °“√∫√‘‚¿§Õ¬Ÿà„π√Ÿª¢Õß‡§√◊ËÕß¥◊Ë¡

πÈ”À≠â“ªí°°‘Ëß ¥  ·µà°≈‘Ëπ·≈–√ ™“µ‘¢Õß‡§√◊ËÕß¥◊Ë¡§àÕπ¢â“ß√ÿπ·√ß‰¡à‡À¡“–°—∫ºŸâ∫√‘‚¿§∫“ß°≈ÿà¡ Õ“∑‘ °≈ÿà¡«—¬√ÿàπ

‡ªìπµâπ ß“π«‘®—¬π’È‡ªìπ°“√»÷°…“°“√ª√—∫ª√ÿß√ ™“µ‘¢ÕßπÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡·≈–°“√º≈‘µπÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡

‡¢â¡¢âπ¥â«¬‡§√◊ËÕßÕ∫·Àâß‰¡‚§√‡«ø ÿ≠≠“°“» ‚¥¬¡’°“√«“ß·ºπ°“√∑¥≈Õß·∫∫ à«πº ¡ (Mixture Design) ‡æ◊ËÕ

»÷°…“Õ—µ√“ à«π∑’Ë‡À¡“– ¡¢Õß à«πª√–°Õ∫¢ÕßπÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡∑’Ë¡’πÈ”º÷Èß·≈–πÈ”¡–π“«‡ªìπ à«πº ¡ ª√—∫ª√ÿß

√ ™“µ‘¥â«¬πÈ”µ“≈∑√“¬·≈–°√¥¡–π“« ·≈–∑”„Àâ‡¢â¡¢âπ¥â«¬«‘∏’‰¡‚§√‡«ø ÿ≠≠“°“»  º≈°“√∑¥≈Õßæ∫«à“πÈ”À≠â“

ªí°°‘Ëßæ√âÕ¡¥◊Ë¡ Ÿµ√∑’Ë‰¥â√—∫°“√¬Õ¡√—∫∑“ß≈—°…≥–ª√– “∑ —¡º— ∑—Èß ’ °≈‘Ëπ √ ™“µ‘ §«“¡„  ·≈–°“√¬Õ¡√—∫‚¥¬√«¡

 Ÿß ÿ¥§◊Õ Õ—µ√“ à«π¢ÕßπÈ”À≠â“ªí°°‘Ëß : πÈ”º÷Èß : πÈ”¡–π“« ‡∑à“°—∫ 30 : 55 : 15  ·≈–ª√—∫ª√ÿß√ ™“µ‘¢ÕßπÈ”À≠â“

ªí°°‘Ëßæ√âÕ¡¥◊Ë¡¥â«¬°“√°”Àπ¥  ª√‘¡“≥¢Õß·¢Áß∑’Ë≈–≈“¬‰¥â 20 Õß»“∫√‘°´å ·≈–ª√‘¡“≥°√¥ 0.45% ‡ªìπ Ÿµ√∑’Ë

‰¥â√—∫°“√¬Õ¡√—∫∑“ßª√– “∑ —¡º— ¥’∑’Ë ÿ¥ À≈—ß®“°∑”„ÀâπÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡‡¢â¡¢âπ‚¥¬‡§√◊ËÕßÕ∫·Àâß‰¡‚§√‡«ø

 ÿ≠≠“°“» ·≈–π”¡“‡®◊Õ®“ß‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫§ÿ≥≈—°…≥–πÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡°àÕπ∑”„Àâ‡¢â¡¢âπ æ∫«à“º≈‘µ¿—≥±å

∑—Èß Õß¡’§ÿ≥≈—°…≥–∑’Ë‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P>0.05)

„πªí®®ÿ∫—πºŸâ∫√‘‚¿§„Àâ§«“¡ π„® ¡ÿπ‰æ√™π‘¥µà“ßÊ
‡æ◊ËÕπ”¡“ª√–°Õ∫Õ“À“√À√◊Õ∑”‡ªìπ¬“‡π◊ËÕß®“° ¡ÿπ‰æ√
®—¥«à“‡ªìπ¬“√—°…“‚√§®“°∏√√¡™“µ‘  ‰¡à°àÕªí≠À“º≈
¢â“ß‡§’¬ß‡À¡◊Õπ°—∫¬“√—°…“‚√§·ºπªí®®ÿ∫—π  πÕ°®“°π’È
ª√–‡∑»µà“ßÊ „Àâ§«“¡ π„®·≈–»÷°…“∂÷ß°“√π” ¡ÿπ‰æ√
¡“„™â∑“ß°“√·æ∑¬å·≈–„™â‡ªìπÕ“À“√Õ¬à“ß¡“°¡“¬
ª√–‡∑»‰∑¬‡ªìπª√–‡∑»∑’ËÕÿ¥¡‰ª¥â«¬æ◊™æ—π∏ÿå∑“ßÕ“À“√
·≈– ¡ÿπ‰æ√™π‘¥µà“ßÊ  ¥—ßπ—Èπ°“√·ª√√Ÿª ¡ÿπ‰æ√‡ªìπ
Õ“À“√À√◊Õ‡§√◊ËÕß¥◊Ë¡‡æ◊ËÕ ÿ¢¿“æ„πª√–‡∑»¡’§«“¡‡À¡“– ¡
Õ¬à“ß¬‘Ëß

À≠â“ªí°°‘ËßÀ√◊Õ À≠â“‡∑«¥“ À√◊Õ ‡Œàß®◊Õ‡©â“ (®’π)
¡’™◊ËÕ∑“ß«‘∑¬“»“ µ√å§◊Õ Murdannia loriformis ‡ªìπ
 ¡ÿπ‰æ√®’π∑’Ëπ‘¬¡ª≈Ÿ°„πª√–‡∑»‰∑¬ À≠â“ªí°°‘Ëß®—¥‡ªìπ
æ◊™≈â¡≈ÿ° ¡’≈”µâπ Ÿß 7-20 ´¡. „∫∑’Ë‚§πµâπ°«â“ßª√–¡“≥
1 ´¡. ¬“«‰¡à‡°‘π 10 ´¡. „∫µ“¡≈”µâπ —Èπ°«à“„∫∑’Ë‚§πµâπ
¥Õ°®–ÕÕ°‡ªìπ™àÕ∑’Ë¬Õ¥ ™àÕ¥Õ°√«¡°—π‡ªìπ°√–®ÿ°·πàπ
„∫ª√–¥—∫¡’≈—°…≥–°≈¡·≈–¬“«ª√–¡“≥ 4 ¡¡.  À≠â“
ªí°°‘Ëß¡’ √√æ§ÿ≥„π°“√√—°…“ºŸâªÉ«¬‚√§¡–‡√ÁßÀ≈“¬™π‘¥
·≈–™à«¬≈¥Õ“°“√¢â“ß‡§’¬ß®“°°“√„Àâ¬“À√◊Õ©“¬· ß„π
ºŸâªÉ«¬‚√§¡–‡√Áß ‡π◊ËÕß®“°¡’ “√ª√–°Õ∫· ¥ßƒ∑∏‘Ï¬—∫¬—Èß

‡´≈≈å¡–‡√Áß (Soonthornchareonnen and Jiratchariya-

kul, 1995) ºŸâ∫√‘‚¿§π‘¬¡∫√‘‚¿§πÈ”§—ÈπÀ≠â“ªí°°‘Ëß ¥ ·µà
°≈‘Ëπ·≈–√ ™“µ‘Õ“®‰¡à‡À¡“–°—∫ºŸâ∫√‘‚¿§∫“ß°≈ÿà¡ ‚¥¬
‡©æ“–°≈ÿà¡«—¬√ÿàπ ¥—ßπ—Èπ°“√ª√—∫ª√ÿß√ ™“µ‘¢Õß‡§√◊ËÕß¥◊Ë¡
πÈ”À≠â“ªí°°‘Ëßπà“®–™à«¬„Àâ¡’ºŸâ∫√‘‚¿§πÈ”À≠â“ªí°°‘Ëß¡“°¢÷Èπ

°“√∑”„Àâ‡¢â¡¢âπ‡ªìπ«‘∏’°“√Àπ÷Ëß∑’Ë™à«¬¬◊¥Õ“¬ÿ°“√
‡°Á∫√—°…“¢Õßº≈‘µ¿—≥±å‡§√◊ËÕß¥◊Ë¡ ·µà°“√„Àâ§«“¡√âÕπ·°à
º≈‘µ¿—≥±å‡§√◊ËÕß¥◊Ë¡¥â«¬°“√µâ¡‡æ◊ËÕ√–‡À¬πÈ”ÕÕ°π—ÈπÕ“®
∑”„Àâ Ÿ≠‡ ’¬ ’ °≈‘Ëπ·≈–√ ™“µ‘¢Õß‡§√◊ËÕß¥◊Ë¡  ‡§√◊ËÕßÕ∫
·Àâß‰¡‚§√‡«ø ÿ≠≠“°“»‡ªìπ‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√√–‡À¬
πÈ”ÕÕ°®“°º≈‘µ¿—≥±å‚¥¬„™âÀ≈—°°“√¢Õß°“√√–‡À¬πÈ”¥â«¬
§≈◊Ëπ‰¡‚§√‡«ø ÷́Ëß∑”„ÀâÕÿ≥À¿Ÿ¡‘¢Õßº≈‘µ¿—≥±å‰¡à Ÿßπ—°
·≈–≈¥§«“¡¥—π‡ªìπ ÿ≠≠“°“»‡æ◊ËÕ™à«¬„Àâ°“√√–‡À¬πÈ”
√«¥‡√Á«¢÷Èπ «‘∏’°“√π’È¡’¢âÕ¥’§◊ÕÕ—µ√“°“√√–‡À¬πÈ”√«¥‡√Á«
√—°…“§ÿ≥¿“æ·≈–§ÿ≥§à“¢Õßº≈‘µ¿—≥±å‰¥â¥’ (Drouzas and

Schubert, 1996)  «‘∏’°“√π’È “¡“√∂„™âÕ∫·Àâßº≈‘µ¿—≥±å
Õ“À“√  Õ“∑‘  º≈‘µ¿—≥±å°ÿâß·Àâß  (Lin  et  al.,  1999)

 ¡ÿπ‰æ√ (Yousif et al., 1999; 2000)  º—°·≈–º≈‰¡â
(Drouzas and Schubert, 1996; Yongsawatdigul and

Gunasekaran, 1996; Lin et al., 1998) ·µà°“√∑”„Àâ
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º≈‘µ¿—≥±å‡§√◊ËÕß¥◊Ë¡¡’§«“¡‡¢â¡¢âπ¡“°¢÷Èπ¥â«¬«‘∏’°“√π’È¬—ß
‰¡à¡’°“√»÷°…“¡“°àÕπ  ¥—ßπ—Èπß“π«‘®—¬π’È∑”¢÷Èπ‡æ◊ËÕæ—≤π“
º≈‘µ¿—≥±åπÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡„Àâ¡’√ ™“µ‘¥’¢÷Èπ·≈–∑”„Àâ
‡¢â¡¢âπ¢÷Èπ¥â«¬‡§√◊ËÕßÕ∫·Àâß‰¡‚§√‡«ø ÿ≠≠“°“» ´÷Ëßπà“
®–™à«¬„Àâº≈‘µ¿—≥±åπÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡¡’§«“¡‡¢â¡¢âπ
 Ÿß¢÷Èπ‡æ◊ËÕ™à«¬¬◊¥Õ“¬ÿ°“√‡°Á∫√—°…“º≈‘µ¿—≥±å·≈–¬—ß§ß
√—°…“°≈‘Ëπ  ’ ·≈–√ ™“µ‘‰«â‡À¡◊Õπ‡¥‘¡

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√

«—µ∂ÿ¥‘∫·≈–Õÿª°√≥å

À≠â“ªí°°‘Ëß ¥´◊ÈÕ®“°µ≈“¥‡¬“«√“™  ¡–π“«·ªÑπ
πÈ”º÷Èß (‡«™æß»å) ‡°≈◊Õ (ª√ÿß∑‘æ¬å) ·≈–πÈ”µ“≈∑√“¬ ´◊ÈÕ
®“°√â“π§â“∑—Ë«‰ª  ·≈–°√¥¡–π“«™π‘¥„ àÕ“À“√  ‡§√◊ËÕß
Õ∫·Àâß‰¡‚§√‡«ø ÿ≠≠“°“»µâπ·∫∫ √â“ß¢÷Èπ‚¥¬¿“§«‘™“
«‘»«°√√¡‡§√◊ËÕß°≈ §≥–«‘»«°√√¡»“ µ√å ¡À“«‘∑¬“≈—¬
‡∑§‚π‚≈¬’æ√–®Õ¡‡°≈â“∏π∫ÿ√’

°“√‡µ√’¬¡πÈ”À≠â“ªí°°‘Ëß∑”‚¥¬§—¥‡≈◊Õ°µâπÀ≠â“
ªí°°‘Ëß ¥∑’Ë¡’≈—°…≥–¥’§◊Õ ‰¡à¡’√Õ¬™È” ‰¡à¡’√Õ¬°—¥·∑– ¡’ ’
 ¡Ë”‡ ¡Õ·≈–‰¡à‡À’Ë¬«‡©“ π”¡“≈â“ß¥â«¬πÈ” –Õ“¥ µ—¥√“°
∑‘Èß  ·≈â«π”‰ª·™à„ππÈ” –Õ“¥∑’Ë‡µ‘¡‡°≈◊Õª√–¡“≥ 2%

‡ªìπ‡«≈“ 30 π“∑’ ‡æ◊ËÕ≈¥®”π«π®ÿ≈‘π∑√’¬å∑’Ëªπ‡ªóôÕπ¡“
°—∫«—µ∂ÿ¥‘∫ π”µâπÀ≠â“ªí°°‘Ëß∑’Ëºà“π°“√∑”§«“¡ –Õ“¥·≈â«
®”π«π 5 °°. ‡¢â“‡§√◊ËÕß§—Èπ‚¥¬‰¡à‡µ‘¡πÈ”  ·≈â«π”πÈ”§—Èπ
∑’Ë‰¥â°√Õß¥â«¬ºâ“¢“«∫“ß 4 ™—Èπ ‡æ◊ËÕ∑”„Àâ„ ·≈–°”®—¥
µ–°Õπ‡»…À≠â“ ®–‰¥âπÈ”À≠â“ªí°°‘Ëß§—Èπ ¥ ®“°π—Èπ∑”°“√
«‘‡§√“–Àå§ÿ≥≈—°…≥–µà“ßÊ ¢ÕßπÈ”À≠â“ªí°°‘Ëß ¥ ‰¥â·°à
ª√‘¡“≥¢Õß·¢Áß∑’Ë≈–≈“¬‰¥â ª√‘¡“≥°√¥ ·≈–§à“§«“¡‡ªìπ
°√¥-¥à“ß (pH)

«‘∏’°“√∑¥≈Õß

°“√»÷°…“ à«πº ¡¢Õß Ÿµ√πÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡
∑”‚¥¬«‘∏’°“√«“ß·ºπ°“√∑¥≈Õß·∫∫ à«πº ¡ (Mixture

Design) (Table 1) ·≈–«‘‡§√“–Àå§ÿ≥≈—°…≥–µà“ßÊ ¢Õß
·µà≈– Ÿµ√  ‰¥â·°à  ª√‘¡“≥¢Õß·¢Áß∑’Ë≈–≈“¬‰¥â¥â«¬‡§√◊ËÕß
«—¥ª√‘¡“≥¢Õß·¢Áß∑’Ë≈–≈“¬‰¥â (hand refractometer)

ª√‘¡“≥°√¥‚¥¬„™â«‘∏’°“√‰µ‡µ√∑ (titration) ¥â«¬ “√
≈–≈“¬‚´‡¥’¬¡‰Œ¥√Õ°‰´¥å (AOAC, 1995) ·≈–§à“§«“¡
‡ªìπ°√¥-¥à“ß¥â«¬‡§√◊ËÕß«—¥§«“¡‡ªìπ°√¥-¥à“ß (Consort,

Belgium) ‚¥¬∑”°“√»÷°…“ 3 ´È”  ®“°π—Èπµ√«® Õ∫
≈—°…≥–∑“ßª√– “∑ —¡º—  ( ’ °≈‘Ëπ √ ™“µ‘ §«“¡„  ·≈–
°“√¬Õ¡√—∫‚¥¬√«¡) ¥â«¬«‘∏’°“√∑¥ Õ∫·∫∫ 5-point

hedonic scale ‚¥¬„™âºŸâ∑¥ Õ∫®”π«π 20 §π „Àâ§–·ππ
1 ∂÷ß 5   ‚¥¬ 1 §–·ππ À¡“¬∂÷ß ™Õ∫À√◊Õ¬Õ¡√—∫πâÕ¬
∑’Ë ÿ¥ ·≈– 5 §–·ππ À¡“¬∂÷ß ™Õ∫À√◊Õ¬Õ¡√—∫¡“°∑’Ë ÿ¥
«‘‡§√“–Àå¢âÕ¡Ÿ≈∑—ÈßÀ¡¥‚¥¬°“√«“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡
„π∫≈äÕ§ ¡∫Ÿ√≥å (randomized complete block design,

RCBD)  ·≈–‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬¥â«¬
«‘∏’ Duncan’s multiple range test (DMRT)

°“√ª√—∫ª√ÿß§ÿ≥¿“æ∑“ßª√– “∑ —¡º— ¢ÕßπÈ”À≠â“
ªí°°‘Ëßæ√âÕ¡¥◊Ë¡∑”‚¥¬„™âπÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡ Ÿµ√∑’Ë¥’∑’Ë ÿ¥
‚¥¬°”Àπ¥µ—«·ª√∑’Ë¡’º≈µàÕ√ ™“µ‘ ‰¥â·°à ª√‘¡“≥¢Õß·¢Áß
∑’Ë≈–≈“¬‰¥â·≈–ª√‘¡“≥°√¥ ∑”°“√ª√—∫µ—«·ª√∑—Èß Õß¥â«¬
πÈ”µ“≈∑√“¬·≈–°√¥¡–π“« À√◊Õ‡®◊Õ®“ß¥â«¬πÈ”µâ¡ ÿ°
(Table 2) ®“°π—Èπ«‘‡§√“–Àå§ÿ≥≈—°…≥–µà“ßÊ ¢ÕßπÈ”À≠â“
ªí°°‘Ëßæ√âÕ¡¥◊Ë¡·µà≈– Ÿµ√ ‰¥â·°à ª√‘¡“≥¢Õß·¢Áß∑’Ë≈–≈“¬‰¥â
ª√‘¡“≥°√¥ §à“§«“¡‡ªìπ°√¥-¥à“ß ª√‘¡“≥πÈ”µ“≈√’¥‘«´å
(reducing sugar) ‚¥¬„™â«‘∏’ Somogyi-Nelson (AOAC,

Table 1. Different formulas of Ya Pak King drink using Mixture Design

Formula

A B C D E

Ya Pak King juice (ml) 50 45 30 30 38
Honey (ml) 40 40 55 60 49
Lime juice (ml) 10 15 15 10 13
Water (ml) 30 30 30 30 30
Salt (g) 2 2 2 2 2

Composition
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1995) ·≈–ª√‘¡“≥πÈ”µ“≈∑—ÈßÀ¡¥ (total sugar) ‚¥¬„™â
«‘∏’ phenol-sulfuric (AOAC, 1995) ‚¥¬∑”°“√»÷°…“
3 ´È”  ∑”°“√µ√«® Õ∫≈—°…≥–∑“ßª√– “∑ —¡º— ¥â«¬«‘∏’
°“√∑¥ Õ∫·∫∫ 9-point hedonic scale ‚¥¬„™âºŸâ∑¥ Õ∫
®”π«π  20  §π  „Àâ§–·ππ  1  ∂÷ß  9   ‚¥¬  1  §–·ππ
À¡“¬∂÷ß ™Õ∫À√◊Õ¬Õ¡√—∫πâÕ¬∑’Ë ÿ¥   ·≈– 9 §–·ππ
À¡“¬∂÷ß ™Õ∫À√◊Õ¬Õ¡√—∫¡“°∑’Ë ÿ¥  «‘‡§√“–Àå¢âÕ¡Ÿ≈∑—ÈßÀ¡¥
‚¥¬°“√«“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡„π∫≈äÕ§ ¡∫Ÿ√≥å
(randomized complete block design, RCBD) ·≈–
‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬¥â«¬«‘∏’ Duncan’s

multiple range test (DMRT)

°“√º≈‘µπÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡‡¢â¡¢âπ¥â«¬‡§√◊ËÕß
Õ∫·Àâß‰¡‚§√‡«ø ÿ≠≠“°“» ∑”‚¥¬∫√√®ÿπÈ”À≠â“ªí°°‘Ëß
æ√âÕ¡¥◊Ë¡ Ÿµ√∑’Ë¡’°“√¬Õ¡√—∫¡“°∑’Ë ÿ¥ª√‘¡“µ√ 200 ¡≈.
„π¿“™π–æ≈“ µ‘° ”À√—∫‡µ“Õ∫‰¡‚§√‡«ø≈ß„π‡§√◊ËÕßÕ∫
·Àâß‰¡‚§√‡«ø ÿ≠≠“°“» ª√—∫§«“¡¥—π„Àâ§ß∑’Ë∑’Ë 2.1×104

Pa ·≈–„™âÕÿ≥À¿Ÿ¡‘ÀâÕßª°µ‘ (30ºC) ‡æ◊ËÕ„Àâº≈‘µ¿—≥±å¡’
ª√‘¡“≥¢Õß·¢Áß∑’Ë≈–≈“¬‰¥â‡¢â¡¢âπ¢÷Èπ‡∑à“µ—« ∫—π∑÷°‡«≈“
∑—ÈßÀ¡¥∑’Ë„™â (∑”°“√»÷°…“ 3 ´È”) ®“°π—Èπ«‘‡§√“–Àå§ÿ≥-
≈—°…≥–¢Õßº≈‘µ¿—≥±åπÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡‡¢â¡¢âπ ‰¥â·°à
ª√‘¡“≥¢Õß·¢Áß∑’Ë≈–≈“¬‰¥â ª√‘¡“≥°√¥ §à“§«“¡‡ªìπ°√¥-
¥à“ß  ª√‘¡“≥πÈ”µ“≈√’¥‘«´å  ª√‘¡“≥πÈ”µ“≈∑—ÈßÀ¡¥  ·≈–
§«“¡Àπ◊¥¥â«¬‡§√◊ËÕß«—¥§«“¡Àπ◊¥ (Rheometer, Haake,

Germany) ·≈–∑”°“√»÷°…“Õ“¬ÿ°“√‡°Á∫√—°…“πÈ”À≠â“
ªí°°‘Ëßæ√âÕ¡¥◊Ë¡·≈–‡¢â¡¢âπ ≥ Õÿ≥À¿Ÿ¡‘ 4ºC π“π 18 «—π
‚¥¬»÷°…“§ÿ≥≈—°…≥–¢ÕßπÈ”À≠â“ªí°°‘Ëß∑—Èß Õß·≈–π—∫
®”π«π·∫§∑’‡√’¬ ‡™◊ÈÕ√“·≈–¬’ µå ∑’Ë‡°‘¥¢÷Èπ„πº≈‘µ¿—≥±å

∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ plate count agar (PCA) ·≈– potato

dextrose agar (PDA) µ“¡≈”¥—∫
°“√‡ª√’¬∫‡∑’¬∫§ÿ≥≈—°…≥–¢ÕßπÈ”À≠â“ªí°°‘Ëßæ√âÕ¡

¥◊Ë¡‡¢â¡¢âπ‡¡◊ËÕ∑”°“√‡®◊Õ®“ß¥â«¬πÈ”µâ¡ ÿ°°—∫πÈ”À≠â“ªí°°‘Ëß
æ√âÕ¡¥◊Ë¡°àÕπ∑”„Àâ‡¢â¡¢âπ ∑”‚¥¬»÷°…“ª√‘¡“≥¢Õß·¢Áß∑’Ë
≈–≈“¬‰¥â ª√‘¡“≥°√¥ §à“§«“¡‡ªìπ°√¥-¥à“ß ·≈–ª√‘¡“≥
πÈ”µ“≈

º≈°“√∑¥≈Õß·≈–«‘®“√≥å

1. §ÿ≥≈—°…≥–¢ÕßπÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡

‡¡◊ËÕ§—ÈππÈ”À≠â“ªí°°‘Ëß ¥ æ∫«à“ ¡’ª√‘¡“≥πÈ”§—Èπ
ª√–¡“≥ 44% ¢ÕßπÈ”Àπ—°À≠â“ªí°°‘Ëß ¥ πÈ”§—Èπ∑’Ë‰¥â¡’
≈—°…≥–„   ’‡¢’¬«‡¢â¡ ·≈–¡’°≈‘Ëπ©ÿπ§≈â“¬°≈‘ËπÀ≠â“ ¥

§ÿ≥≈—°…≥–¢Õß«—µ∂ÿ¥‘∫∑’Ë „™âº≈‘µπÈ”À≠â“ªí°°‘Ëß
æ√âÕ¡¥◊Ë¡· ¥ß„π Table 3 ®–‡ÀÁπ«à“πÈ”À≠â“ªí°°‘Ëß¡’§«“¡
‡ªìπ°√¥-¥à“ß‡≈Á°πâÕ¬ ·≈–¡’ª√‘¡“≥¢Õß·¢Áß∑’Ë≈–≈“¬‰¥â
πâÕ¬¡“°·≈–‰¡à¡’§«“¡À«“π   ”À√—∫πÈ”º÷Èß¡’§«“¡À«“π
¡“°·≈–¡’ª√‘¡“≥°√¥µË”¡“° ‡À¡“– ”À√—∫„™âª√—∫§«“¡
À«“π·≈–„Àâ°≈‘ËπÀÕ¡™«π∫√‘‚¿§   ”À√—∫πÈ”¡–π“«¡’
§«“¡‡ªìπ°√¥-¥à“ß Ÿß∑’Ë ÿ¥ ¡’ª√‘¡“≥°√¥ª√–¡“≥ 4.5%

‡À¡“– ”À√—∫°“√„Àâ√ ‡ª√’È¬«·≈–°≈‘ËπÀÕ¡‡™àπ°—π
‡¡◊ËÕº ¡Õß§åª√–°Õ∫∑—Èß “¡‡¢â“¥â«¬°—πµ“¡ Table

1 ®–‰¥â§ÿ≥≈—°…≥–¢ÕßπÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡∑’Ë·µ°µà“ß
°—π¥—ß· ¥ß„π Table 4  §«“¡À«“π·≈–§«“¡‡ªìπ°√¥-
¥à“ß (§«“¡‡ª√’È¬«) ¢ÕßπÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡·µà≈– Ÿµ√
·µ°µà“ß°—πµ“¡ —¥ à«π¢ÕßπÈ”º÷Èß·≈–πÈ”¡–π“«

Table 2. Additional formulas of Ya Pak King drink

         Variable

Total soluble solid (ºBrix) Acidity (%)

1 X-n Y-m
2 X-n Y+m

3 (control) X Y
4 X+n Y-m
5 X+n Y+m

X, Y Total soluble solid and acidity of the best formula from

the previous experiment

m, n Fixed values (0.15% and 3.0 ºBrix, respectively)

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

º≈‘µ¿—≥±åπÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡

®“° Table 5 · ¥ß„Àâ‡ÀÁπ«à“°“√¬Õ¡√—∫∑“ß¥â“π ’
¢ÕßπÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡ Ÿµ√ C ·≈– D ·≈– Ÿµ√ B ·≈–
E ‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P>0.05)

·µà Ÿµ√ A ¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘°—∫
 Ÿµ√Õ◊Ëπ (P<0.05)  πÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡ Ÿµ√ C ·≈– D
¡’°“√¬Õ¡√—∫∑“ß¥â“π ’ Ÿß ÿ¥

 ”À√—∫°“√¬Õ¡√—∫∑“ß¥â“π°≈‘Ëπ √ ™“µ‘ ·≈–§«“¡
„  ®–‡ÀÁπ«à“πÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡  Ÿµ√ A ·≈– B ·≈–

 Ÿµ√ C ·≈– D ‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(P>0.05) ¢≥–∑’Ë Ÿµ√ E ¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘°—∫ Ÿµ√Õ◊Ëπ (P<0.05) πÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡ Ÿµ√
C ·≈– D ¡’°“√¬Õ¡√—∫∑“ß¥â“π°≈‘Ëπ √ ™“µ‘ §«“¡„  ·≈–
°“√¬Õ¡√—∫‚¥¬√«¡ Ÿß ÿ¥

‡¡◊ËÕæ‘®“√≥“§à“‡©≈’Ë¬¢Õß≈—°…≥–∑’Ëµ√«® Õ∫ ( ’
°≈‘Ëπ √ ™“µ‘ §«“¡„  ·≈–°“√¬Õ¡√—∫‚¥¬√«¡¢ÕßπÈ”À≠â“
ªí°°‘Ëß∑—Èß 5  Ÿµ√)   æ∫«à“πÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡ Ÿµ√ C

·≈– D ¡’°“√¬Õ¡√—∫Õ¬Ÿà„π√–¥—∫ Ÿß∑’Ë‰¡à·µ°µà“ß°—πÕ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘µ‘ (P>0.05)  ·µà‡¡◊ËÕæ‘®“√≥“®“°√“§“

Table 3. Characteristics of main components for Ya Pak King drink

Characteristic

Total Soluble Solid1 (ºBrix) pH1 Acidity1 (%)

Ya Pak King juice 1 5.4 0.2
Honey 50 4.4 0.1
Lime juice 4 2.5 4.5

1 Mean (n=3)

Composition

Table 4. Characteristics of formulated Ya Pak King drinks

Formula

A B C D E

Total Soluble Solid1 (ºBrix) 17d 17.2d 23b 25a 21c

pH1 3.60a 3.35c 3.33c 3.55a 3.43b

Acidity1 (%) 0.41c 0.58a 0.60a 0.42c 0.48b

1 Mean (n=3)
a, b, c, d Different letters in the same row indicate a significant difference (P<0.05)

Characteristic

Table 5. Sensory evaluation of formulated Ya Pak King drinks

              Characteristic

Color Flavor Taste Clearness Overall Acceptance

A 1.35c 1.35c 1.50c 1.50c 1.40d

B 1.85b 1.55c 1.70c 1.65c 1.70C

C 3.20a 3.00a 3.75a 3.40a 3.55a

D 3.15a 2.90a 3.60a 3.30a 3.30a

E 2.20b 2.00b 2.75b 2.05b 2.40b

a, b, c, d Different letters in the same column indicate a significant difference (P<0.05)

Formula
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µâπ∑ÿπ·≈â«æ∫«à“ Ÿµ√ C „™âµâπ∑ÿπ∑’Ë¡’√“§“µË”°«à“ Ÿµ√ D

‡π◊ËÕß®“°¡’ à«πº ¡¢ÕßπÈ”º÷ÈßπâÕ¬°«à“ ¥—ßπ—Èπ®÷ß‡≈◊Õ° Ÿµ√
C  ´÷Ëß¡’Õ—µ√“ à«π¢ÕßπÈ”À≠â“ªí°°‘Ëß:πÈ”º÷Èß:πÈ”¡–π“«
‡∑à“°—∫ 30:55:15 ‡æ◊ËÕπ”‰ª∑”°“√ª√—∫ª√ÿß„π°“√∑¥≈Õß
¢—ÈπµàÕ‰ª

3. °“√ª√—∫ª√ÿß§ÿ≥¿“æ¢Õßº≈‘µ¿—≥±åπÈ”À≠â“ªí°°‘Ëß

æ√âÕ¡¥◊Ë¡

„π°“√ª√—∫ª√ÿß§ÿ≥¿“æ¢ÕßπÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡
 Ÿµ√ C ‚¥¬°“√·ª√º—πµ—«·ª√ 2 ™π‘¥§◊Õ ª√‘¡“≥¢Õß·¢Áß
∑’Ë≈–≈“¬‰¥â (23±3 Õß»“∫√‘°´å) ·≈–ª√‘¡“≥°√¥ (0.60±

0.15%) ®–‰¥â Ÿµ√∑’Ë 1-5 ∑—Èß 5  Ÿµ√¡’§ÿ≥≈—°…≥–· ¥ß„π
Table 6 ( Ÿµ√ C §◊Õ  Ÿµ√∑’Ë 3) ®–‡ÀÁπ«à“ª√‘¡“≥πÈ”µ“≈
·≈–ª√‘¡“≥°√¥‡ª≈’Ë¬π·ª≈ßµ“¡ª√‘¡“≥πÈ”µ“≈∑√“¬·≈–
°√¥¡–π“«À√◊Õ°“√‡®◊Õ®“ß¥â«¬πÈ”∑’Ë„™â‡µ‘¡„ππÈ”À≠â“ªí°°‘Ëß
æ√âÕ¡¥◊Ë¡´÷Ëß àßº≈∂÷ß§«“¡À«“π·≈–§«“¡‡ª√’È¬«¢Õß
º≈‘µ¿—≥±å

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

º≈‘µ¿—≥±åπÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡À≈—ß°“√ª√—∫ª√ÿß

Table 7 · ¥ß≈—°…≥–∑“ßª√– “∑ —¡º— ¢Õß
πÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡À≈—ß®“°°“√ª√—∫ª√ÿß√ ™“µ‘ æ∫«à“
§à“§–·ππ°“√¬Õ¡√—∫‚¥¬√«¡¢ÕßπÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡
 Ÿµ√∑’Ë 1, 2 ·≈– 3 ‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘ (P>0.05)  ·≈– Ÿµ√∑’Ë 2, 3 ·≈– 5 ‰¡à¡’§«“¡
·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘‡™àπ°—π (P>0.05)

·µà Ÿµ√∑’Ë 1 ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
°—∫ Ÿµ√∑’Ë 4 ·≈– Ÿµ√∑’Ë 5 (P<0.05)

‡¡◊ËÕæ‘®“√≥“§à“‡©≈’Ë¬¢Õß§–·ππ°“√¬Õ¡√—∫‚¥¬
√«¡¢ÕßºŸâ∫√‘‚¿§„πº≈‘µ¿—≥±åπÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡∑’Ë‰¥â
∑”°“√ª√—∫ª√ÿß∑—Èß 5  Ÿµ√ æ∫«à“  Ÿµ√∑’Ë 1 ¡’§à“‡©≈’Ë¬Õ¬Ÿà„π
√–¥—∫ Ÿß‡™àπ‡¥’¬«°—∫ Ÿµ√∑’Ë 2 ·≈– 3 ·µà‡¡◊ËÕæ‘®“√≥“∂÷ß
√“§“µâπ∑ÿπ°“√º≈‘µ·≈â« æ∫«à“  Ÿµ√∑’Ë 1 ¡’µâπ∑ÿπ°“√º≈‘µ
πâÕ¬∑’Ë ÿ¥ (‡®◊Õ®“ß Ÿµ√‡¥‘¡¥â«¬πÈ” ∑”„Àâ¡’ª√‘¡“≥πÈ”µ“≈
·≈–°√¥πâÕ¬∑’Ë ÿ¥) ¥—ßπ—Èπ®÷ß‡≈◊Õ°πÈ”À≠â“ªí°°‘Ëß∑’Ë‰¥â∑”°“√

Table 6. Characteristics of additional formulated Ya Pak King drinks

Formula

1 2 3 (C) 4 5

TSS1 (ºBrix) 20a 20a 23b 26c 26c

pH1 3.5b 3.0a 3.3b 3.5b 3.0a

Acidity1 (%) 0.45a 0.75c 0.60b 0.45a 0.75c

Reducing sugar1 (mg/ml) 54.2a 57.8b 62.7c 72.8d 75.3e

Total sugar1 (mg/ml) 72.5a 75.3b 78.4c 85.5d 87.8e

1 Mean (n=3)
a, b, c, d, e Different letters in the same row indicate a significant difference (P<0.05)

Characteristic

Table 7. Average acceptance score of Ya Pa King

drinks after additional formulation

Formula Overall Acceptance

1 5.55a

2 5.25ab

3 5.23ab

4 3.55c

5 4.93b

a, b, c Different letters in the column indicate a significant

difference (P<0.05)
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ª√—∫ª√ÿß Ÿµ√∑’Ë 1 ́ ÷Ëß¡’ª√‘¡“≥¢Õß·¢Áß∑’Ë≈–≈“¬‰¥â 20 Õß»“
∫√‘° ǻ ·≈–ª√‘¡“≥°√¥ 0.45% ¡“∑”‡ªìπº≈‘µ¿—≥±å‡¢â¡¢âπ

5. °“√∑”„Àâº≈‘µ¿—≥±åπÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡‡¢â¡¢âπ

¥â«¬‡§√◊ËÕßÕ∫·Àâß‰¡‚§√‡«ø ÿ≠≠“°“»

ª√‘¡“≥¢Õß·¢Áß∑’Ë≈–≈“¬‰¥â„ππÈ”À≠â“ªí°°‘Ëßæ√âÕ¡
¥◊Ë¡ Ÿµ√∑’Ë 1 ‡æ‘Ë¡¢÷ÈπÕ¬à“ß√«¥‡√Á«„π‡«≈“ —Èπ¥—ß· ¥ß„π
Figure 1 πÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡‡¢â¡¢âπ¢÷Èπ Õß‡∑à“„π
‡«≈“‡æ’¬ß 12 π“∑’ ®–‡ÀÁπ«à“‡§√◊ËÕßÕ∫·Àâß‰¡‚§√‡«ø
 ÿ≠≠“°“»™à«¬„Àâº≈‘µ¿—≥±å‡¢â¡¢âπ¢÷Èπ‚¥¬°“√√–‡À¬πÈ”
ÕÕ°®“°º≈‘µ¿—≥±å‰¥â√«¥‡√Á«´÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π¢Õß

Lin et al. (1998) §ÿ≥≈—°…≥–¢ÕßπÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡
‡¢â¡¢âπ· ¥ß„π Table 8 ®–‡ÀÁπ«à“ª√‘¡“≥°√¥ ª√‘¡“≥
πÈ”µ“≈ ·≈–§«“¡Àπ◊¥¢Õßº≈‘µ¿—≥±å¡’§à“‡æ‘Ë¡¢÷Èπ

6. °“√‡ª√’¬∫‡∑’¬∫§ÿ≥≈—°…≥–¢Õßº≈‘µ¿—≥±åπÈ”À≠â“

ªí°°‘Ëßæ√âÕ¡¥◊Ë¡

®“° Table 8 ®–‡ÀÁπ«à“§ÿ≥≈—°…≥–¢ÕßπÈ”À≠â“
ªí°°‘Ëßæ√âÕ¡¥◊Ë¡‡¢â¡¢âπ∑’Ë‡®◊Õ®“ß·≈â«‰¡à¡’§«“¡·µ°µà“ß
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘°—∫πÈ”À≠â“ªí°°‘Ëß°àÕπ∑”„Àâ‡¢â¡¢âπ
(P>0.05)  πÕ°®“°π—ÈπºŸâ∫√‘‚¿§‰¡à “¡“√∂·¬°§«“¡
·µ°µà“ß√–À«à“ßº≈‘µ¿—≥±å∑—Èß Õß (‰¡à‰¥â· ¥ßº≈) §◊Õ

Table 8. Comparison on characteristics of each type of Ya Pak King drink

Ya Pak King Drink

Before Concentration Concentration Dilution from Concentration

TSS1 (ºBrix) 20a 40b 20a

pH1 3.50a 2.92b 3.52a

Acidity1 (%) 0.45a 1.02b 0.43a

Reducing sugar1 (mg/ml) 54.2a 92.7b 53.9a

Total sugar1 (mg/ml) 72.5a 120.5b 72.1a

Viscosity1 (Pa.s) 1.08a 1.98b 1.12a

1 Mean (n=3)
a, b Different letters in the same row indicate a significant difference (P<0.05)

Characteristic

Figure 1. Relationship of the total soluble solid (ºBrix) of Ya Pak King drink and time (min)

using vacuum microwave drying
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Production of concentrated "Ya Pak King" drink
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º≈‘µ¿—≥±åπÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡ (∑’Ë‰¥â®“°°“√‡®◊Õ®“ß)

¡’°≈‘Ëπ  ’ √ ™“µ‘ ·≈–°“√¬Õ¡√—∫‚¥¬√«¡‰¡à·µ°µà“ß®“°
º≈‘µ¿—≥±åπÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡°àÕπ∑”„Àâ‡¢â¡¢âπ ¥—ßπ—Èπ
‡§√◊ËÕßÕ∫·Àâß‰¡‚§√‡«ø ÿ≠≠“°“»∑”„ÀâπÈ”À≠â“ªí°°‘Ëß
æ√âÕ¡¥◊Ë¡¡’§«“¡‡¢â¡¢âπ¢÷Èπ‚¥¬¬—ß§ß√—°…“§ÿ≥≈—°…≥–µà“ßÊ
¢ÕßπÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡‰«â

7. Õ“¬ÿ°“√‡°Á∫√—°…“º≈‘µ¿—≥±åπÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡

·≈–æ√âÕ¡¥◊Ë¡‡¢â¡¢âπ

§ÿ≥≈—°…≥–¢ÕßπÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡·≈–æ√âÕ¡
¥◊Ë¡‡¢â¡¢âπ ‰¥â·°à ª√‘¡“≥¢Õß·¢Áß∑’Ë≈–≈“¬‰¥â §à“§«“¡‡ªìπ
°√¥-¥à“ß·≈–ª√‘¡“≥°√¥‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ßÀ≈—ß®“°
‡°Á∫‰«â ≥ Õÿ≥À¿Ÿ¡‘ 4ºC π“π 15 «—π (‰¡à‰¥â· ¥ßº≈) ∑—Èßπ’È
πÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡∑’Ë‡°Á∫¿“¬„µâ ¿“«–π’È‡ªìπ‡«≈“π“π
3 «—π¢÷Èπ‰ª ®–æ∫ª√‘¡“≥®ÿ≈‘π∑√’¬å (·∫§∑’‡√’¬ ¬’ µå ·≈–
‡™◊ÈÕ√“) ¡“°¢÷Èπ®π‰¡à “¡“√∂π—∫‰¥âæ√âÕ¡°—∫ª√‘¡“≥πÈ”µ“≈
≈¥≈ß·≈– ’¢ÕßπÈ”À≠â“ªí°°‘Ëß‡¢â¡¢÷Èπ‡≈Á°πâÕ¬  ¢≥–∑’ËπÈ”
À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡‡¢â¡¢âπ “¡“√∂‡°Á∫‰¥âπ“πª√–¡“≥
15 «—π À≈—ß®“°π—Èπª√‘¡“≥®ÿ≈‘π∑√’¬å¡“°¢÷Èπ®π‰¡à “¡“√∂
π—∫‰¥â ®–‡ÀÁπ«à“πÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡‡¢â¡¢âπ¡’ª√‘¡“≥
¢Õß·¢Áß∑’Ë≈–≈“¬‰¥â (ª√‘¡“≥°√¥·≈–πÈ”µ“≈) ·≈–¡’§«“¡
Àπ◊¥ Ÿß°«à“πÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡ (Table 8)  àßº≈„Àâ§à“
water activity (a

w
) ¢ÕßπÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡‡¢â¡¢âπ

≈¥≈ß ∑”„Àâ§ÿ≥≈—°…≥–¢ÕßπÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡‡¢â¡¢âπ
‰¡à àß‡ √‘¡°“√‡®√‘≠‡µ‘∫‚µ¢Õß®ÿ≈‘π∑√’¬å  ‚¥¬ª√‘¡“≥
®ÿ≈‘π∑√’¬å‡æ‘Ë¡¢÷Èπ™â“°«à“πÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡¿“¬„µâ ¿“«–
¥—ß°≈à“« Õ¬à“ß‰√°Áµ“¡πÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡‡¢â¡¢âπÀ≈—ß
®“°‡°Á∫„π∑’Ë‡¬Áπ·≈â«§«√ºà“π§«“¡√âÕπ‚¥¬°“√µâ¡°àÕππ”
‰ª‡®◊Õ®“ß‡æ◊ËÕ°“√∫√‘‚¿§

®“°º≈°“√∑¥≈Õß®–‡ÀÁπ«à“‡§√◊ËÕßÕ∫·Àâß‰¡‚§√‡«ø
 ÿ≠≠“°“»™à«¬·ª√√ŸªπÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡„ÀâÕ¬Ÿà„π√Ÿª
¢ÕßπÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡‡¢â¡¢âπ·≈–™à«¬¬◊¥Õ“¬ÿ°“√‡°Á∫
√—°…“¢ÕßπÈ”À≠â“ªí°°‘Ëß

 √ÿªº≈°“√∑¥≈Õß

°“√æ—≤π“º≈‘µ¿—≥±åπÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡„Àâ¡’
√ ™“µ‘¥’¢÷Èπ “¡“√∂∑”‰¥â‚¥¬„™âπÈ”º÷Èß·≈–πÈ”¡–π“«‡ªìπ

 à«πº ¡   ‚¥¬¡’Õ—µ√“ à«π¢ÕßπÈ”À≠â“ªí°°‘Ëß:πÈ”º÷Èß:πÈ”
¡–π“« §◊Õ 30:55:15 (º ¡πÈ”·≈–‡°≈◊Õ‡≈Á°πâÕ¬) ·≈–
ª√—∫ª√‘¡“≥¢Õß·¢Áß∑’Ë≈–≈“¬‰¥â¢Õß‡§√◊ËÕß¥◊Ë¡‡ªìπ 20 Õß»“
∫√‘° ǻ·≈–ª√‘¡“≥°√¥ 0.45% ÷́Ëßπà“®–‡À¡“– ”À√—∫
ºŸâ∫√‘‚¿§«—¬√ÿàπ·≈–‡ªìπ·π«∑“ß„π°“√æ—≤π“º≈‘µ¿—≥±å
πÈ”À≠â“ªí°°‘Ëßæ√âÕ¡¥◊Ë¡

‡§√◊ËÕßÕ∫·Àâß‰¡‚§√‡«ø ÿ≠≠“°“»πÕ°®“°∑”„Àâ
º≈‘µ¿—≥±åÕ“À“√·Àâß‚¥¬√—°…“§ÿ≥¿“æ¢ÕßÕ“À“√·≈â«
¬—ß‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß„π°“√ª√–¬ÿ°µå„™â„Àâ‡§√◊ËÕß¥◊Ë¡
 ¡ÿπ‰æ√À√◊ÕπÈ”º—° πÈ”º≈‰¡â ¡’§«“¡‡¢â¡¢âπ¢÷Èπ‚¥¬¬—ß§ß
√—°…“§ÿ≥≈—°…≥–·≈–§ÿ≥¿“æ¢Õß‡§√◊ËÕß¥◊Ë¡π—Èπ‰«â·≈–¬—ß
 “¡“√∂¬◊¥Õ“¬ÿ°“√‡°Á∫¢Õßº≈‘µ¿—≥±åπ—Èπ‰«â‰¥â¥â«¬

°‘µµ‘°√√¡ª√–°“»

§≥–ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥ ºŸâ™à«¬»“ µ√“®“√¬å «’√–™—¬
·°àπ∑√—æ¬å ¿“§«‘™“«‘»«°√√¡‡§√◊ËÕß°≈ §≥–«‘»«°√√¡-
»“ µ√å ¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’æ√–®Õ¡‡°≈â“∏π∫ÿ√’  ”À√—∫
°“√„Àâ§«“¡Õπÿ‡§√“–Àå‡§√◊ËÕßÕ∫·Àâß‰¡‚§√‡«ø ÿ≠≠“°“»
„πß“π«‘®—¬§√—Èßπ’È
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