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ABSTRACT

High fiber, low calorie snack products from unpolished rice, processed by Hermann Berstorff Laboratory

Co-rotating Twin Screw Extruder ZE 25x33D was studied. Puffed unpolished rice was mixed with roasted

peanut, sesame seed or sunflower seed, or pumpkin, corn or mungbean flake, and shaped using gel binder.

The result of 9-hedonic evaluation showed that puffed unpolished rice mixed with corn flake, had higher scores

of appearance, odor, taste and acceptability than other formulas. However, scores of all formulas were rather

low according to hard crispy texture of 100% unpolished rice. To obtain better characteristics, 25% polished

rice was added to unpolished rice and the texture became soft crispyness with acceptability more than other

proportions. Chemical analysis showed that puffed rice mixed with mungbean flake contained the lowest calorie

contents of 56.9 kcal/ 15 gram serving size and fiber content at 6 percent while sesame seed mixed with

unpolished rice had the highest fiber content of 8.5 percent. For shelf life study, it was indicated that during

4 to 6 months storage at 26-27°C, 65%RH, peroxide value (PV) of hulled rice mixed with peanut or corn

flake, packed in four layers laminating bags were not changed. But PV of sample with peanut packed in two

plastic bags (polypropylene, PP) for 4 months was increased from 2.38 to 13.7 meq/kg, when kept until 6

months it was increased to 19.07 meq/kg. At the period of 6 months, corn flake mixed with unpolished rice

showed lower changes of PV than peanut formula in either type of packagings. Moreover those formulas packed

in laminated bags had PV and moisture contents lower than packed in PP bags.
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∫∑§—¥¬àÕ

‰¥â∑”°“√«‘®—¬æ—≤π“º≈‘µ¿—≥±åÕ“À“√«à“ß

æ≈—ßß“πµË”„¬Õ“À“√ Ÿß®“°¢â“«°≈âÕßæÕß°√Õ∫‚¥¬

‡§√◊ËÕß‡ÕÁ°´∑√Ÿ¥‡¥Õ√å °√Ÿ§Ÿà™π‘¥À¡ÿπµ“¡°—πº ¡°—∫

ß“§—Ë« ·≈–∂—Ë«≈‘ ß§—Ë« À√◊Õ‡¡≈Á¥∑“πµ–«—πÀ√◊Õ øí°∑Õß

À√◊Õ¢â“«‚æ¥ À√◊Õ∂—Ë«‡¢’¬« ‚¥¬„™â “√™à«¬‡°“–µ‘¥

‡¡◊ËÕª√–‡¡‘πº≈°“√∑¥ Õ∫ª√– “∑ —¡º—  9-hedonic

scale · ¥ß„Àâ‡ÀÁπ«à“¢â“«°≈âÕßæÕß°√Õ∫ Ÿµ√º ¡

¢â“«‚æ¥ ‰¥â§–·ππ ≈—°…≥–ª√“°Ø °≈‘Ëπ √ ™“µ‘

·≈–°“√¬Õ¡√—∫ Ÿß°«à“µ—«Õ¬à“ßÕ◊ËπÊ ·µà§–·ππ

§ÿ≥≈—°…≥–¢ÕßÕ“À“√«à“ß®“°¢â“«°≈âÕß∑—Èß 6

¬—ßÕ¬Ÿà„π‡°≥±å§àÕπ¢â“ßµË” ‡π◊ËÕß®“°¢â“«°≈âÕß 100%

¡’‡π◊ÈÕ —¡º— ∑’Ë°√Õ∫·¢Áß ‡æ◊ËÕæ—≤π“§ÿ≥≈—°…≥–„Àâ¥’¢÷Èπ

æ∫«à“¢â“«°≈âÕßº ¡°—∫¢â“« “√√âÕ¬≈– 25 ¡’≈—°…≥–

°√Õ∫πÿà¡·≈–°“√¬Õ¡√—∫ Ÿß°«à“Õ—µ√“ à«πÕ◊ËπÊ

º≈«‘‡§√“–Àå∑“ß‡§¡’· ¥ß„Àâ‡ÀÁπ«à“ ¢â“«°≈âÕßæÕß

°√Õ∫º ¡∂—Ë«‡¢’¬«¡’æ≈—ßß“πµË” ÿ¥‡∑à“°—∫ 56.9

·§≈Õ√’µàÕ 15 °√—¡ ·≈–¡’„¬Õ“À“√√âÕ¬≈– 6 √Õß®“°

¢â“«°≈âÕßæÕß°√Õ∫ Ÿµ√º ¡ß“ ´÷Ëß¡’„¬Õ“À“√ Ÿß ÿ¥

√âÕ¬≈– 8.5 ®“°°“√∑¥ Õ∫Õ“¬ÿ°“√‡°Á∫√—°…“∑’ËÕÿ≥À¿Ÿ¡‘

25-26°´ §«“¡™◊Èπ —¡æ—∑∏å 65% æ∫«à“„π√–¬– 4-6

‡¥◊Õπ ¢â“«°≈âÕßº ¡∂—Ë«≈‘ ß ·≈–º ¡¢â“«‚æ¥∫√√®ÿ

∂ÿß·∫∫≈“¡‘‡πµ 4 ™—Èπ ¡’§à“ peroxide value (PV)

‰¡à‡ª≈’Ë¬π·ª≈ß ·µà‡¡◊ËÕ∫√√®ÿ„π∂ÿßæ≈“ µ‘°™π‘¥

polypropylene(PP) 2 ™—Èπ„π™à«ß 4 ‡¥◊Õπ §à“ PV

¢Õßµ—«Õ¬à“ßº ¡∂—Ë«≈‘ ß‡æ‘Ë¡¢÷Èπ®“° 2.38 ‡ªìπ 13.7

meq/kg ·≈–‡¡◊ËÕ‡°Á∫π“π∂÷ß 6 ‡¥◊Õπ ‡æ‘Ë¡¢÷Èπ‡ªìπ 19.07

meq/kg ·≈–¬—ßæ∫«à“¢â“«°≈âÕßº ¡¢â“«‚æ¥¡’°“√

‡ª≈’Ë¬π·ª≈ß§à“ PV µË”°«à“¢â“«°≈âÕßº ¡∂—Ë«≈‘ ß

·≈–µ≈Õ¥™à«ß√–¬–°“√‡°Á∫√—°…“ ¢â“«°≈âÕß∑—Èß 2

 Ÿµ√∑’Ë∫√√®ÿ∂ÿß·∫∫≈“¡‘‡πµ 4 ™—Èπ ¡’§à“ PV ·≈–

ª√‘¡“≥§«“¡™◊ÈπµË”°«à“ ‡¡◊ËÕ∫√√®ÿ∂ÿß PP 2 ™—Èπ

∫∑π”

„πªí®®ÿ∫—πÕ“À“√‡æ◊ËÕ ÿ¢¿“æ‡√‘Ë¡‡ªìπ∑’Ëπ‘¬¡

Õ¬à“ß·æ√àÀ≈“¬ ‡π◊ËÕß®“°§π‰∑¬„Àâ§«“¡ π„®

 ÿ¢¿“æ√à“ß°“¬¢Õßµπ‡Õß¡“°¢÷Èπ ®÷ßÀ—π¡“∫”√ÿß

√—°…“ ÿ¢¿“æ„Àâ·¢Áß·√ßÕ¬Ÿà ‡ ¡Õ¥â«¬°“√‡≈◊Õ°

√—∫ª√–∑“πÕ“À“√∑’Ë∂Ÿ°À≈—°‚¿™π“°“√ Õ“À“√

‡æ◊ËÕ ÿ¢¿“æ‡ªìπº≈‘µº≈¡“®“°«‘∑¬“»“ µ√å°“√·æ∑¬å

·≈–‡∑§‚π‚≈¬’¥â“πÕ“À“√ ¡—¬„À¡à ¡’º≈°“√«‘®—¬

¬◊π¬—π‡ªìπÀ≈—°∞“π ‚¥¬‡©æ“–¥â“π§ÿ≥§à“Õ“À“√

ª√–‚¬™πå∑’Ë√à“ß°“¬æ÷ß‰¥â√—∫·≈–º≈µàÕ°“√ªÑÕß°—π

‚√§µà“ßÊ ‡™àπ Õ“À“√æ≈—ßß“π/‰¢¡—πµË” ´÷ËßÕ“®‡πâπ

„π√Ÿª·∫∫‰¡à¡’ §Õ‡≈ ‡∑Õ√Õ≈ ‰¡à¡’πÈ”µ“≈ ‰¡à¡’‡°≈◊Õ

·≈–Õ“À“√æ≈—ßß“πµË”„¬Õ“À“√ Ÿß º≈‘µ¿—≥±å

‡À≈à“π’È¡’«“ß¢“¬Õ¬à“ß·æ√àÀ≈“¬µ“¡´ÿª‡ªÕ√å¡“‡°Áµ∑—Ë«‰ª

‡™àπ º≈‘µ¿—≥±åπ¡, º≈‘µ¿—≥±åÕ“À“√®“°π¡·™à‡¬◊Õ°

·¢Áß, º≈‘µ¿—≥±å‡∫‡°Õ√’, πÈ” ≈—¥‡¢â¡¢âπ, ¡“√å°“√’π

·≈–Õ◊ËπÊ (Friedman and Dornblaser,1991; Kroskey,

1990) Lloyd et al., 1993 ‰¥â ”√«®‡√◊ËÕß∑—»π§µ‘·≈–

§«“¡‡™◊ËÕµàÕÕ“À“√æ≈—ßß“πµË”¢Õß™“«Õ—ß°ƒ… æ∫«à“

ºŸâ∫√‘‚¿§ à«π„À≠à§ÿâπ‡§¬°—∫¢âÕ°”Àπ¥∑’Ë·π–π”„Àâ

√—∫ª√–∑“π‰¢¡—π≈¥≈ß·≈–‰¥âªØ‘∫—µ‘µ“¡ ‚¥¬‡≈◊Õ°

Õ“À“√∑’Ë‡ √‘¡ ÿ¢¿“æÕπ“¡—¬·≈–∑’Ë¡’ª√‘¡“≥‰¢¡—πµË”

Õ“À“√æ≈—ßß“πµË” “¡“√∂º≈‘µ‰¥â‚¥¬°“√≈¥‰¢¡—π

·≈–πÈ”µ“≈∑’Ë‡ªìπ à«πº ¡¢ÕßÕ“À“√ À√◊ÕÕ“®„™â

 “√∑¥·∑ππÈ”µ“≈ ‡™àπ fructose syrup, aspartame

·≈– saccharin À√◊ÕÕ“®„™â “√∑¥·∑π‰¢¡—π ‡™àπ

simplesse ·≈– olestra √«¡∑—Èß°“√„™â‡∑§π‘§∫“ß

Õ¬à“ß™à«¬∑”„Àâæ≈—ßß“πÕ“À“√≈¥≈ß (Annonymous,

1986; Institute of Food Technology, 1990)

∏—≠™“µ‘‡ªìπº≈‘µº≈∑“ß°“√‡°…µ√¢Õß‰∑¬ ¡’

§ÿ≥§à“Õ“À“√ Ÿß‡ªìπ·À≈àß§“√å‚∫‰Œ‡¥√µ ∑’Ë ”§—≠§◊Õ

‡ªìπ·À≈àß¢Õß«‘µ“¡‘πB1 ‚¥¬‡©æ“–¢â“«‡®â“∑’Ë‰¡à‰¥â

ºà“π°“√¢—¥ ’ ¢â“« “√‡¡◊ËÕºà“π°“√¢—¥ ’·≈â«®– Ÿ≠‡ ’¬
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«‘µ“¡‘π B1, B2 ·≈– niacin ‰ª∂÷ß√âÕ¬≈– 72, 29 ·≈–

58 µ“¡≈”¥—∫ (°Õß‚¿™π“°“√, 2530)  à«π„¬Õ“À“√

À√◊Õ dietary fiber „π¢â“«°≈âÕß°Á¡’ Ÿß°«à“¢â“« “√‰¡à

¢—¥ ’∂÷ß 3 ‡∑à“ ‡π◊ËÕß®“°‡Õπ‰´¡å„π√–∫∫∑“ß‡¥‘π

Õ“À“√¢Õß§π‰¡à “¡“√∂¬àÕ¬„¬Õ“À“√‰¥â ®÷ß‰¡à„Àâ

æ≈—ßß“π·°à√à“ß°“¬ ·≈– “¡“√∂™à«¬„Àâ√–∫∫

¢—∫∂à“¬∑”ß“π¥’¢÷Èπ „¬Õ“À“√æ«° pectin ·≈– guar

gum ¡’º≈™à«¬≈¥√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥¢ÕßºŸâªÉ«¬

‚√§‡∫“À«“π·≈–≈¥√–¥—∫§Õ‡≈ ‡∑Õ√Õ≈ „πºŸâªÉ«¬

hypercholesterolemia (Albert and Mendeloff, 1975)

ªí®®ÿ∫—π°√–∫«π°“√º≈‘µÕ“À“√·∫∫ extrusion

cooking ‡ªìπ°√√¡«‘∏’Àπ÷Ëß∑’Ëπ‘¬¡„™â„πÕÿµ “À°√√¡

Õ“À“√ ª√–‡¿∑Õ“À“√¢∫‡§’È¬« (snack foods) ·≈–

Õ“À“√‡™â“ª√–‡¿∑∏—≠™“µ‘ (breakfast cereals)

º≈‘µ¿—≥±å∑’Ë‰¥â®–¡’≈—°…≥–æÕßµ—« (degree of

expansion) ¡’§«“¡°√Õ∫ (crispness) ·≈–§«“¡

Àπ“·πàπµË” (low density) «—µ∂ÿ¥‘∫∑’Ë‡À¡“–°—∫

°√√¡«‘∏’π’È§«√¡’Õß§åª√–°Õ∫¢Õß·ªÑß„πª√‘¡“≥ Ÿß

‰¥â·°à ∏—≠™“µ‘µà“ßÊ (¢â“«‚æ¥ ¢â“«‡®â“) æ◊™À—« ·≈–·ªÑß

(ª√–™“, 2537) ©–π—Èπ °“√«‘®—¬‡√◊ËÕßπ’È®÷ß¡’

«—µ∂ÿª√– ß§å‡æ◊ËÕæ—≤π“°“√º≈‘µÕ“À“√«à“ß¢∫‡§’È¬«

æ≈—ßß“πµË”„¬Õ“À“√ Ÿß®“°¢â “«°≈âÕß∑—È ß ‡¡≈Á¥

‚¥¬‡§√◊ËÕß‡ÕÁ°´∑√Ÿ‡¥Õ√å √«¡∑—Èß«‘‡§√“–Àå§ÿ≥§à“∑“ß

‚¿™π“°“√ ∑¥ Õ∫°“√¬Õ¡√—∫ ·≈–°“√‡°Á∫√—°…“

‚¥¬√–∫∫ ÿ≠≠“°“»

Õÿª°√≥å·≈–«‘∏’°“√

¢â“« “√°≈âÕß ·≈–¢â“« “√‡®â“ ‡ªìπ∏—≠™“µ‘∑’Ë

„™â‡ªìπ à«πº ¡À≈—° ‡¡≈Á¥∂—Ë«≈‘ ß ß“·≈–‡¡≈Á¥

∑“πµ–«—π „™â∑—Èß‡¡≈Á¥‚¥¬ºà“π°“√§—Ë«„Àâ ÿ°·≈–ÀÕ¡

°àÕππ”¡“„™â ‰¥â§—¥‡≈◊Õ°™π‘¥æ◊™º—° ∂—Ë« ·≈–∏—≠™“µ‘

‡æ◊ËÕ„™â‡ªìπ à«πº ¡™à«¬‡æ‘Ë¡ ’·≈–√ ™“µ‘ ‰¥â·°à øí°∑Õß

∂—Ë«‡¢’¬« ·≈–¢â“«‚æ¥ ‡µ√’¬¡‚¥¬µâ¡„Àâ ÿ° ·≈–ºà“π

°“√∑”·Àâß¥â«¬‡§√◊ËÕß drum dryer ·≈–‰¥â∑¥ Õ∫

™π‘¥¢Õß binding agents ∑’Ë‡À¡“– ¡„π°“√¬÷¥‡°“–

‡¡≈Á¥¢â“«°≈âÕßæÕß ·≈–æ∫«à“ oxidized starch ™◊ËÕ

perfectamyl T20x ¡’ª√– ‘∑∏‘¿“æ°“√µ‘¥‡°“–‰¥â·πàπ

°«à“‡®≈™π‘¥Õ◊ËπÊ ·≈–°“√°√–®“¬µ—«¢Õß‡®≈‰¥â∑—Ë«

‡¡≈Á¥¢â“« ‚¥¬‡µ√’¬¡ perfectamyl T20X ∑’Ë§«“¡

‡¢â¡¢âπª√–¡“≥ 6% º ¡°—∫¢â“«°≈âÕßæÕß∑’Ë‡µ√’¬¡

‰¥â®“°°√–∫«π°“√‡ÕÁ°´∑√Ÿ™—Ëπ πÈ”Àπ—°ª√–¡“≥ 200

°√—¡ ‡¡◊ËÕº ¡√«¡°—∫‡¡≈Á¥æ◊™À√◊Õº—°™à«¬‡æ‘Ë¡√ ™“µ‘

·≈â« πÈ”Àπ—° à«πº ¡∑’Ë‰¥â· ¥ßµ“¡ Table 1 ‰¥â

æ—≤π“ Ÿµ√Õ“À“√«à“ß®“°¢â“«°≈âÕß‚¥¬º ¡¢â“« “√

‡µ‘¡·§≈‡´’¬¡§“√å∫Õ‡πµ «‘µ“¡‘π‡°≈◊Õ·√àº ¡√«¡∑—Èß

§Õ√åπ°√‘µ (corngrit) ¥—ß· ¥ß„π Table 2 ‡æ◊ËÕ

∑¥ Õ∫°“√¬Õ¡√—∫º≈‘µ¿—≥±å∑’Ëæ—≤π“‰¥â„π¥â“π ’

≈—°…≥–ª√“°Æ °≈‘Ëπ √ ™“µ‘ ‡π◊ÈÕ —¡º—  ·≈–°“√

¬Õ¡√—∫ ‚¥¬ºŸâ™‘¡®”π«π 20 §π „Àâ§–·ππ·∫∫ hedonic

scale °”Àπ¥§–·ππ√–À«à“ß 1-9 ª√–‡¡‘πº≈°“√

∑¥ Õ∫°“√¬Õ¡√—∫‚¥¬ ANOVA ·≈–Duncanûs

Multiple Range Test √«¡∑—Èß«‘‡§√“–Àå proximate

composition „¬Õ“À“√ (dietary fiber) §à“ peroxide

‡ æ◊Ë Õ »÷ ° … “ § « “ ¡À◊ π · ≈ –ª √‘ ¡ “≥§ « “ ¡ ™◊È π ∑’Ë

‡ª≈’Ë¬π·ª≈ß√–À«à“ß°“√‡°Á∫√—°…“µ—«Õ¬à“ßÕ“À“√

∑’Ëæ—≤π“¢÷Èπ (AOAC,1990; Sullivan and Carpenter,

1993)

∑¥ Õ∫Õ“¬ÿ°“√‡°Á∫√—°…“‚¥¬∫√√®ÿ„π¿“™π–

∫√√®ÿ¿—≥±å 2 ™π‘¥ §◊Õ∂ÿßæ≈“ µ‘°™π‘¥ polypropylene

À√◊Õ PP 2 ™—Èπ §«“¡Àπ“ 23 ·≈– 25 ‰¡§√Õπ

·≈–·∫∫≈“¡‘‡πµ( lamination) ª√–°Õ∫¥â«¬ 4 ™—Èπ §◊Õ

biaxially oriented polypropylene (OPP), polyethylene

(PE), aluminium foil, ·≈– linear low density

polyethylene (LLDPE) ¡’§«“¡Àπ“ 20, 20, 8, ·≈– 30

‰¡§√Õπ µ“¡≈”¥—∫ ∫√√®ÿ¥â«¬‡§√◊ËÕß vacuum seal

‡°Á∫µ—«Õ¬à“ß ∑—ÈßÀ¡¥„πÀâÕß∑’Ë¡’Õÿ≥¿Ÿ¡‘ 26-27°´.

§«“¡™◊Èπ —¡æ—∑∏å 65% ‡°Á∫√—°…“‰«âπ“π 6 ‡¥◊Õπ

∑¥ Õ∫Õ“¬ÿ°“√‡°Á∫√—°…“∑’Ë 0, 4, ·≈– 6 ‡¥◊Õπ
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Table 1 Ingredients and perfectamyl T20x for low calorie rice snacks.

Ingredients Formula (in grams)

1 2 3 4 5 6

Main ingredients

Extruded unpolished rice1 170 170 170 180 180 180
Roasted peanut 20 — — — — —

Sunflower seed — 20 — — — —

Pumpkin flake — — — 10 — —
Corn flake — — — — 10 —

Mungbean flake — — — — — 10

Roasted sesame seed 10 10 30 10 10 10
Binding agents

Perfectamyl T20x 3 3 3 3 3 3

Water 50 50 50 50 50 50

1 Prepared as formula 1 in Table 2

Table 2 Ingredients of extruded polished or unpolished rice.

Ingredients Formula (in grams)

1 2 3 4 5 6

Ground unpolished rice 5,000 5,000 3,750 2,500 5,000 5,000
Ground polished rice - - 1,250 2,500 - -

Calcium carbonate 175 175 - 130 150 90

Corngrit - 250 - - - 150

 ¿“«–¢Õß‡§√◊ËÕß extruder  °√Ÿ§Ÿà™π‘¥À¡ÿπµ“¡°—π

Model : Hermann Berstorff Lab, the Twin Screw

Extruder ZE 25x33D

Õ—µ√“°“√ªÑÕπ à«πº ¡ : ª√–¡“≥ 17 °°. / ™¡ À√◊Õ

283 °√—¡ / π“∑’

Õÿ≥À¿Ÿ¡‘∑’Ë∫“‡√≈µà“ßÊ : H1, H2, H3, H4, H5, H6, H7,

H9 (°´)

35, 40, 55, 115, 145, 165,

131, 125

Product temperature : 150°´.

(melt temperature)

§«“¡‡√Á«√Õ∫¢Õß °√Ÿ : 350 rpm (√Õ∫µàÕπ“∑’)

Õ—µ√“°“√ªÑÕππÈ”‡¢â“‰ªº ¡ : 11.5 °√—¡/π“∑’ §‘¥‡ªìπ

4% ¢ÕßπÈ”Àπ—°«—µ∂ÿ¥‘∫
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Mix  by  Telegram Bear Mixer for 10-15 minutes

�

Mixture of  polished with unpolished rice powder

�

Feed into Twin Screw Extruder with 8x 1 mm diameter die holes

�

Extruded rice

Dry in cabinet dryer at  80°C  for 15-20 minutes

until moisture content   below 5%

�

Coat extruded rice and either cereal flake or nut  with  binder

�

Mold into round shape with 15 grams per piece and dry at 60°C  for 1.5 hr.

Packaging

Vitamin-mineral mix.Calcium carbonate

Ground unpolished rice Ground polished rice

Figure 1 Process for polished mixed with unpolished puffed rice by extrusion cooking.

º≈·≈–«‘®“√≥å

®“°°“√»÷°…“æ—≤π“°“√‡µ√’¬¡¢â“«°≈âÕßæÕß

°√Õ∫¥â«¬‡§√◊ËÕß‡ÕÁ°´∑√Ÿ‡¥Õ√å ·≈–π”¡“º ¡‡¡≈Á¥∂—Ë«

≈‘ ß ( Ÿµ√ 1) ‡¡≈Á¥∑“πµ–«—π ( Ÿµ√ 2) ß“ ( Ÿµ√ 3)

øí°∑Õß ( Ÿµ√ 4) ¢â“«‚æ¥ ( Ÿµ√5) ∂—Ë«‡¢’¬« ( Ÿµ√ 6)

º≈°“√∑¥ Õ∫‚¥¬„™â«‘∏’ª√– “∑ —¡º—  (Table 3)

æ∫«à“Õ“À“√«à“ß®“°¢â“«°≈âÕßæÕß°√Õ∫∑—Èß 6  Ÿµ√∑’Ë

æ—≤π“¢÷Èπ ¡’≈—°…≥–ª√“°Æ °≈‘Ëπ ‡π◊ÈÕ —¡º—  ·≈–

°“√¬Õ¡√—∫‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ ‡π◊ËÕß®“°

¢â“«°≈âÕß 100% ∑’Ë„™â‡µ√’¬¡ ¢≥–∑’Ë ’·≈–√ ™“µ‘

¢Õß∫“ßµ—«Õ¬à“ß¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘ ‡æ√“–

‰¥âº ¡‡¡≈Á¥æ◊™·≈–º—°∫“ß™π‘¥ µ—«Õ¬à“ß¢â“«°≈âÕß

æÕßº ¡∂—Ë«≈‘ ß‰¥â§–·ππ ’ Ÿß ÿ¥‡∑à“°—∫ 6.8 ·≈–

æ∫«à“‰¡à¡’§«“¡·µ°µà“ß®“°¢â“«°≈âÕßº ¡ß“ ·≈–

º ¡¢â“«‚æ¥ ·≈–µ—«Õ¬à“ß¢â“«°≈âÕßº ¡¢â“«‚æ¥

°Á‰¥â§–·ππ√ ™“µ‘ Ÿß ÿ¥‡∑à“°—∫ 6.1 ´÷Ëß‰¡à·µ°µà“ß

(p > 0.05) °—∫µ—«Õ¬à“ß∑’Ëº ¡ ‡¡≈Á¥∑“πµ–«—π ß“

·≈–øí°∑Õß ®–‡ÀÁπ‰¥â«à“ Ÿµ√º ¡¢â“«‚æ¥¡’§–·ππ

≈—°…≥–ª√“°Æ °≈‘Ëπ √ ™“µ‘ ·≈–°“√¬Õ¡√—∫  Ÿß

°«à“ Ÿµ√Õ◊ËπÊ ·≈–‚¥¬√«¡æ∫«à“§–·ππ√ ™“µ‘·≈–

°“√¬Õ¡√—∫¢ÕßÕ“À“√«à“ß®“°¢â“«°≈âÕß ∑—Èß 6  Ÿµ√
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¬—ßÕ¬Ÿà„π‡°≥±å§àÕπ¢â“ßµË” ¡’§–·ππ√ ™“µ‘√–À«à“ß 5.3-

6.1 (‡©¬Ê - ™Õ∫‡≈Á°πâÕ¬) ·≈–°“√¬Õ¡√—∫√–À«à“ß

5.4-5.9 „°≈â‡§’¬ß°—π ‡π◊ËÕß®“°¢â“«°≈âÕß¡’‡π◊ÈÕ —¡º— ∑’Ë

°√Õ∫·¢Áß‰¡àπÿà¡π«≈π—° ·≈–¬—ß‰¡à‰¥â‡§≈◊Õ∫°≈‘Ëπ

·≈–√ ™“µ‘ ‡™àπ «“π‘≈“ À√◊Õ Õ◊ËπÊ

‡æ◊ËÕæ—≤π“„Àâ¢â“«°≈âÕßæÕß¡’‡π◊ÈÕ —¡º— °√Õ∫

πÿà¡¢÷Èπ ®÷ß‰¥â‡µ‘¡¢â“« “√„π —¥ à«πµà“ßÊ µ“¡ Table 4

„πª√‘¡“≥ 25% ·≈– 50% º≈∑’Ë‰¥âæ∫«à“∑—Èß 4  Ÿµ√

¡’§–·ππ≈—°…≥–ª√“°Æ °≈‘Ëπ·≈–√ ™“µ‘‰¡à

·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ ´÷Ëß‰¥âº≈„π∑”πÕß

‡¥’¬«°—∫¢â“«°≈âÕß 100% „π Table 3 ‡¡◊ËÕ‡µ‘¡¢â“« “√

25% ·≈– 50% ®–‰¡àæ∫§«“¡·µ°µà“ß¢Õß ’Õ¬à“ß¡’

π—¬ ”§—≠ ¢≥–∑’Ë°“√‡µ‘¡¢â“« “√ 25% ®–‰¥â√—∫

§–·ππ√ ™“µ‘ ‡π◊ÈÕ —¡º—  ·≈–°“√¬Õ¡√—∫  Ÿß

¡“°°«à“ Ÿµ√Õ◊ËπÊ ¥—ßπ—Èπ°“√º ¡¢â“« “√‡¢â“‰ª 25%

®÷ß‡ªìπ Ÿµ√∑’Ëπà“‡ªìπ‰ª‰¥â∑’Ë ÿ¥∑’Ë§«√º≈‘µ‡æ◊ËÕ‡ªìπ

Õ“À“√«à“ß®“°∏—≠™“µ‘æ≈—ßß“πµË” ‡π◊ËÕß®“°º≈°“√

‡ÕÁ°´∑√Ÿ¥¢â“«°≈âÕßÀÕ¡¡–≈‘ 100% ‡æ’¬ßÕ¬à“ß‡¥’¬«

®–∑”„Àâ‰¥â¢â“«°≈âÕßæÕß ¡’‡π◊ÈÕ —¡º— §àÕπ¢â“ß·¢Áß

·≈–‰¡à ¡Ë”‡ ¡Õ √ŸÕ“°“»‚µ¡’¢π“¥„À≠à∫â“ß‡≈Á°∫â“ß

·≈–ºπ—ß‡´≈≈åÀπ“ ¢â“«°≈âÕß´÷Ëßª√–°Õ∫¥â«¬ à«π

‡ª≈◊Õ°πÕ°∑’Ë‡ªìπ‡ âπ„¬¡’‡´≈≈Ÿ‚≈ ∑’Ë·¢Áß ¡—°®–‰¡à

·µ°·¬° À√◊Õ¬àÕ¬ ≈“¬„π√–À«à“ß°“√Õ—¥æÕß

(Guy,1993) πÕ°®“°π’È à«π‡ª≈◊Õ°πÕ°¢Õß¢â“«°≈âÕß

¬—ß¡’πÈ”¡—π‡ªìπ à«πª√–°Õ∫ ‡¡◊ËÕ∫¥·≈â«Õ“®°√–®“¬

‰¡à∑—Ë«·≈–¡’¢π“¥·µ°µà“ß°—π ®÷ß‡ªìπ‡Àµÿ∑”„Àâ

¢â“«°≈âÕßæÕß‰¥â¥’‰¡à‡∑à“¢â“« “√∫¥ ¥—ßπ—Èπ¢â“«°≈âÕß

º ¡¥â«¬¢â“« “√∫¥√âÕ¬≈– 25 ·≈– 50 ‚¥¬πÈ”Àπ—°

®÷ß¡’≈—°…≥–°“√æÕßÕÕ°¡“¥’ ·≈–°√Õ∫‡∫“πÿà¡°«à“

 Ÿµ√Õ◊ËπÊ ∑’Ë‰¡à¡’¢â“« “√º ¡  à«π Ÿµ√∑’Ë‡µ‘¡

§Õ√åπ°√‘µÀ√◊Õ¢â“«‚æ¥À¬“∫®–™à«¬„Àâ°“√æÕßµ—«¥’

¡’ ‡π◊ÈÕ —¡º— °√Õ∫πÿà¡·≈– ’ «¬ ¢≥–∑’Ë ‡µ‘¡

·§≈‡´’¬¡§“√å∫Õ‡πµ‡æ‘Ë¡ª√–¡“≥ 2-3.5% π—Èπ ®–‰ª

™à«¬„Àâ‡°‘¥øÕßÕ“°“»‡≈Á°Ê ®”π«π¡“° ∂â“‡µ‘¡„π

ª√‘¡“≥∑’Ë‡À¡“– ¡‡π◊ÈÕ —¡º— ¢Õß¢â“«°≈âÕß®–æÕß

·≈–°√Õ∫πÿà¡ ∫“ß Ÿµ√¡’°“√‡µ‘¡«‘µ“¡‘π‡°≈◊Õ·√àº ¡

‡æ◊ËÕ™à«¬‡ √‘¡ “√Õ“À“√∑”„Àâ¢â“«°≈âÕßæÕß°√Õ∫¡’

§ÿ≥§à“‚¿™π“°“√ Ÿß¢÷Èπ ·µà°≈—∫æ∫«à“¢â“«°≈âÕßº ¡

«‘µ“¡‘π‡°≈◊Õ·√à¡’°“√æÕßπâÕ¬≈ß ·≈–¡’√ ™“µ‘‡§Á¡¢÷Èπ

®÷ß‰¡à‡≈◊Õ° Ÿµ√º ¡«‘µ“¡‘π‡°≈◊Õ·√à¡“∑¥ Õ∫°“√

¬Õ¡√—∫‚¥¬«‘∏’ª√– “∑ —¡º— 

Table 3 Scores from sensory evaluation of extruded unpolished rice snacks1.

Characteristics Formula of unpolished rice snacks2

1 2 3 4 5 6

Appearance 6.5 6.1 6.4 6.5 6.7 6.2

Color 6.8a 5.8c 6.6ab 6.0bc 6.2abc 5.8c

Odor 5.8 5.7 5.3 5.5 5.8 5.3
Taste 5.3b 5.8ab 5.6ab 5.6ab 6.1a 5.4b

Texture 6.6 6.0 6.4 6.2 6.4 6.6

Acceptability 5.6 5.4 5.5 5.6 5.9 5.4

1 Prepared as formula 1 in Table 2
2 Refer to formula in Table 1

In a row, means followed by same superscripts are not different (p>0.05).
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Table 4 Scores from sensory evaluation of extruded polished mixed with unpolished rice snacks1.

Characteristics Percentage of unpolished rice2

50% 75% 100% 100%+corngrit

Appearance 6.8 6.9 6.7 6.6

Color 7.5b 7.5b 7.0a 7.0a

Odor 6.5 6.7 6.5 6.5

Taste 6.6 6.8 6.6 6.5

Texture 6.2a 6.9b 5.9a 6.1a

Acceptability 6.2a 6.9b 5.8a 6.2a

1 In a row, means followed by same superscripts are not different (p>0.05).
2 Refer to Table 2 : Formula 4 = 50% unpolished rice mixed with 50% polished rice

Formula 3 = 75% unpolished rice mixed with 25% polished rice
Formula 1 = 100% unpolished rice
Formula 6 = 100% unpolished rice mixed with corngrit

®“° Table 5 · ¥ß„Àâ‡ÀÁπ«à“ ¢â“«°≈âÕßæÕß

100% º ¡∂—Ë«≈‘ ß ‡¡≈Á¥∑“πµ–«—π À√◊Õß“ ¡’

ª√‘¡“≥æ≈—ßß“π·≈–‰¢¡—π Ÿß°«à“ Ÿµ√º ¡øí°∑Õß

¢â“«‚æ¥ À√◊Õ∂—Ë«‡¢’¬« ‡π◊ËÕß®“°∂—Ë«≈‘ ß ‡¡≈Á¥∑“πµ–«—π

·≈–ß“ ‡ªìπ‡¡≈Á¥æ◊™πÈ”¡—π∑’Ëπ‘¬¡π”¡“ °—¥

πÈ”¡—π‡æ◊ËÕ„™âª√ÿßÕ“À“√ ¢â“«°≈âÕßæÕßº ¡ß“¡’ „¬

Õ“À“√ Ÿß°«à“ Ÿµ√Õ◊ËπÊ ¡’ª√‘¡“≥¡“°∂÷ß√âÕ¬≈– 8.5

√Õß≈ß¡“§◊Õ Ÿµ√∂—Ë«‡¢’¬«¢≥–∑’Ë Ÿµ√¢â“«‚æ¥¡’„¬

Õ“À“√µË” ÿ¥‡æ’¬ß√âÕ¬≈– 4 Õ¬à“ß‰√°Áµ“¡¢â“«°≈âÕß

æÕß°√Õ∫°Á∂◊Õ‡ªìπÕ“À“√∑’Ë¡’„¬Õ“À“√ Ÿß ‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫º—°·≈–º≈‰¡â Õ“À“√«à“ß®“°

¢â“«°≈âÕß Ÿµ√æ≈—ßß“πµË”∑’Ëæ—≤π“¢÷Èπ∑—Èß 6  Ÿµ√ ¡’

æ≈—ßß“π√–À«à“ß 56.9-62.2 ·§≈Õ√’µàÕÀπ÷ËßÀπà«¬∫√‘‚¿§

(15 °√—¡) ·µà∂â“„™â¢â“« “√º ¡¢â“«°≈âÕß °Á®–∑”„Àâ

æ≈—ßß“πÕ“À“√µË”≈ß ·µàª√‘¡“≥„¬Õ“À“√°Á®–µË”≈ß¥â«¬

(Table 6)

‡¡◊ËÕ∑¥ Õ∫Õ“¬ÿ°“√‡°Á∫√—°…“ Õ“À“√«à“ß®“°

¢â“«°≈âÕßæÕß°√Õ∫ Ÿµ√º ¡∂—Ë«≈‘ ß ·≈–º ¡

¢â“«‚æ¥∑’Ë¡’§–·ππ¬Õ¡√—∫‡©≈’Ë¬ Ÿß ÿ¥·· ¥ß„π Table

7 √–À«à“ß°“√‡°Á∫√—°…“ µ—«Õ¬à“ß‡ªìπ√–¬–‡«≈“ 0, 4,

·≈– 6 ‡¥◊Õπ æ∫«à“ ¢â“«°≈âÕßº ¡∂—Ë«≈‘ ß∑’Ë∫√√®ÿ„π

∂ÿß·∫∫≈“¡‘‡πµ 4 ™—Èπ ·≈–·∫∫ PP 2 ™—Èπ ¡’°“√

‡ª≈’Ë¬π·ª≈ß§«“¡™◊ÈππâÕ¬¡“°„π™à«ß 4 ‡¥◊Õπ·√°

‡¡◊ËÕ‡°Á∫§√∫ 6 ‡¥◊Õπ §«“¡™◊Èπ¢Õß¢â“«°≈âÕßº ¡∂—Ë«

≈‘ ß∑’Ë∫√√®ÿ∂ÿß·∫∫ PP ¡’§«“¡™◊Èπ‡æ‘Ë¡¢÷Èπ‡°◊Õ∫‡ªìπ 2

‡∑à“¢Õß 4 ‡¥◊Õπ ·≈–‡æ‘Ë¡¢÷Èπ¡“°°«à“µ—«Õ¬à“ß∑’Ë∫√√®ÿ

∂ÿß·∫∫≈“¡‘‡πµ  à«π¢â“«°≈âÕßº ¡¢â“«‚æ¥∑’Ë∫√√®ÿ

∂ÿß·∫∫≈“¡‘‡πµ ¡’°“√‡ª≈’Ë¬π·ª≈ß§«“¡™◊Èπ§≈â“¬°—∫

¢â“«°≈âÕßº ¡∂—Ë«≈‘ ßµ≈Õ¥™à«ß‡«≈“ 6 ‡¥◊Õπ ®–

‡ÀÁπ‰¥â«à“ °“√„™â∫√√®ÿ¿—≥±å™π‘¥ PP 2 ™—Èπ ¡’º≈

∑”„Àâµ—«Õ¬à“ß¢â“«°≈âÕß¥Ÿ¥´—∫§«“¡™◊Èπ‰¥â Ÿß°«à“

µ—«Õ¬à“ß„π∫√√®ÿ¿—≥±å·∫∫≈“¡‘‡πµ ‡π◊ËÕß®“°

∫√√®ÿ¿—≥±å™π‘¥≈“¡‘‡πµ  “¡“√∂°—π§«“¡™◊Èπ·≈–

·°ä ™π‘¥µà“ßÊ ‰¥â¥’‚¥¬‡©æ“–ÕÕ°´‘‡®π ·≈–∫√√®ÿ

¿—≥±å™π‘¥π’È‡ªìπ∑’Ëπ‘¬¡„™â„πÕÿµ “À°√√¡Õ“À“√Õ¬à“ß

°«â“ß¢«“ß (¡¬ÿ√’, 2536) ‚¥¬‡©æ“– ”À√—∫Õ“À“√«à“ß

ª√–‡¿∑¢∫‡§’È¬« ∑”„Àâº≈‘µ¿—≥±å§ß§«“¡„À¡à·≈–°√Õ∫

™à«¬≈¥°“√‡ª≈’Ë¬π·ª≈ß∑“ß‡§¡’‰¥â·°à°“√‡°‘¥ªØ‘°‘√‘¬“

ÕÕ°´‘ ‡¥™—π∑’Ë ‡ªìπº≈∑”„ÀâÕ“À“√‡ ◊ËÕ¡§ÿ≥¿“æ

‡√Á«°«à“ª°µ‘‰¥â
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Table 5 Proximate composition per 100 grams.

Compositions Formula of unpolished rice snacks

(grams) 1 2 3 4 5 6

Carbohydrate 69.7 65.2 62.4 73.4 73.5 71.3

Fat 10.5 11.8 11.9 5.9 5.9 5.9
Protein 8.3 11.0 10.9 9.0 9.5 9.8

Moisture 5.7 5.6 5.1 5.6 5.6 5.6

Ash 1.5 1.7 1.7 1.5 1.5 1.5
Dietary fiber 4.3 4.6 8.5 4.6 4.0 6.0

Calorie(kcal) 406.9 411.6 398.5 382.8 385.4 377.3

Table 6 Proximate composition per one serving of 15 grams.

Compositions Formula of unpolished rice snacks

(grams) 1 2 3 4 5 6

Carbohydrate 10.5 9.8 9.4 11.0 11.0 10.7

Fat 1.6 1.8 1.8 0.9 0.9 0.9

Protein 1.2 1.7 1.6 1.4 1.4 1.5
Moisture 0.9 0.8 0.8 0.8 0.8 0.8

Ash 0.3 0.3 0.3 0.2 0.2 0.2

Dietary fiber 0.7 0.7 1.3 0.7 0.6 0.9
Calorie (kcal) 61.2 62.2 60.2 57.7 57.7 56.9

Table 7 Chemical changes during storage.

Duration Lamination 4 layers PP 2 layers

Peroxide value Moisture Peroxide value Moisture

meq / kg (%) meq / kg (%)

Peanut mixed unpolished rice
0 month 2.38 6.03 2.38 6.03

4 months 9.55 5.66 13.70 6.53

6 months 9.83 8.31 19.07 11.39
Corn mixed unppolished rice

0 month 2.38 6.03 2.38 6.03

4 months 9.50 7.90 9.78 7.64
6 months 9.70 8.62 10.19 10.87
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¢â“«°≈âÕßº ¡∂—Ë«≈‘ ß ∫√√®ÿ∂ÿßæ≈“ µ‘°·∫∫

≈“¡‘‡πµ 4 ™—Èπ §à“ PV ®–‡ª≈’Ë¬π·ª≈ßπâÕ¬¡“°„π™à«ß

4-6 ‡¥◊Õπ ¢≥–∑’Ë∫√√®ÿ∂ÿß·∫∫ PP 2 ™—Èπ ®–¡’§à“

‡æ‘Ë¡¢÷Èπ®“° 2.38 ‡ªìπ 13.7 „π™à«ß 4 ‡¥◊Õπ ·≈–

‡æ‘Ë¡¢÷Èπ‡ªìπ 19.07 ‡¡◊ËÕ‡°Á∫π“π 6 ‡¥◊Õπ „π∑”πÕß

‡¥’¬«°—π‡¡◊ËÕ∫√√®ÿ·∫∫∂ÿß≈“¡‘‡πµ ¢â“«°≈âÕßº ¡¢â“«

‚æ¥¡’°“√‡ª≈’Ë¬π·ª≈ß§à“ PV §≈â“¬°—∫¢â“«°≈âÕß

º ¡∂—Ë«≈‘ ß√–À«à“ß°“√‡°Á∫ 4-6 ‡¥◊Õπ ·≈–∂â“‡ª√’¬∫

‡∑’¬∫™π‘¥¢Õß¿“™π–∫√√®ÿ¿—≥±å®–æ∫«à“§à“ PV ¢Õß

µ—«Õ¬à“ß∫√√®ÿ∂ÿß·∫∫≈“¡‘‡πµµË”°«à“‡¡◊ËÕ∫√√®ÿ„π∂ÿß PP

2 ™—Èπ µ≈Õ¥™à«ß°“√‡°Á∫√—°…“ §à“ PV ¢Õß¢â“«°≈âÕß

º ¡¢â“«‚æ¥∑’Ë∫√√®ÿ PP ®–µË”°«à“∑’Ëº ¡∂—Ë«≈‘ ß

‡π◊ËÕß®“° Ÿµ√º ¡∂—Ë«≈‘ ß¡’‰¢¡—π Ÿß∂÷ß√âÕ¬≈– 10.5

 Ÿß°«à“ Ÿµ√¢â“«‚æ¥ ∑”„ÀâÀ◊π‰¥â‡√Á«°«à“ ®÷ß¡’§à“ peroxide

value  Ÿß°«à“ ´÷Ëß°“√∑¥ Õ∫π’È Õ¥§≈âÕß°—∫°“√

»÷°…“«‘ ®— ¬æ—≤π“Õ“À“√¢∫‡§’È ¬«®“°∂—Ë « ‡¢’ ¬«∑’Ë

‡µ√’¬¡®“°‡§√◊ËÕß‡ÕÁ° ǻ∑√Ÿ‡¥Õ√å °√Ÿ§Ÿà (ª√–™“·≈–§≥–,

2539) ´÷Ëß‰¥â∑¥ Õ∫Õ“¬ÿ°“√‡°Á∫√–¬–‡«≈“ 0-3

‡¥◊Õπ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß æ∫«à“Õ“À“√¢∫‡§’È¬«∑’Ë‡°Á∫∂ÿß

æ≈“ µ‘°™π‘¥ biaxially oriented polypropylene (OPP)/

metabolized polypropylene (PP) ·≈–biaxially oriented

polypropylene (OPP)/metabolized polyester (PET)

 “¡“√∂ªÑÕß°—π°“√‡°‘¥ªØ‘°‘√‘¬“‡À¡ÁπÀ◊π®“°‰¢¡—π

‰¥â¥’°«à“™π‘¥ OPP/PP ·≈– “¡“√∂‡°Á∫‰¥âπ“π∂÷ß 3

‡¥◊Õπ‚¥¬¡’§à“ PV 20.0 meq/kg ‡¡◊ËÕª√–‡¡‘πº≈

°“√¬Õ¡√—∫¥â«¬«‘∏’ª√– “∑ —¡º— °Á‰¥â§–·ππ

§«“¡™Õ∫∑—Èß¥â“π°≈‘Ëπ ‡π◊ÈÕ —¡º—  ·≈–°“√¬Õ¡√—∫

„π‡°≥±å¥’

 √ÿª

°“√æ—≤π“Õ“À“√«à“ßæ≈—ßß“πµË”„¬Õ“À“√

 Ÿß®“°¢â“«°≈âÕßæÕß°√Õ∫∑’Ëº≈‘µ‚¥¬‡§√◊ËÕß‡ÕÁ°´∑√Ÿ

‡¥Õ√å °√Ÿ§Ÿà™π‘¥À¡ÿπµ“¡°—π ‡¡◊ËÕº ¡°—∫ß“§—Ë« ·≈–

∂—Ë«≈‘ ß§—Ë« À√◊Õ‡¡≈Á¥∑“πµ–«—π À√◊Õøí°∑Õß À√◊Õ

¢â“«‚æ¥ À√◊Õ∂—Ë«‡¢’¬« ®–‰¥â¢â“«°≈âÕßæÕß°√Õ∫∑’Ë¡’

§ÿ≥≈—°…≥–‡ªìπ∑’Ë¬Õ¡√—∫‰¥â ¢â“«°≈âÕßæÕß°√Õ∫

 Ÿµ√º ¡¢â“«‚æ¥‰¥â§–·ππ§ÿ≥≈—°…≥–·≈–°“√

¬Õ¡√—∫ Ÿß ÿ¥ ·≈–¡’ª√‘¡“≥æ≈—ßß“π 57.7 ·§≈Õ√’/15

°√—¡ ¢≥–∑’Ë Ÿµ√º ¡∂—Ë«‡¢’¬«´÷Ëß¡’§–·ππ°“√¬Õ¡√—∫

µË”°«à“ ·≈–¡’ª√‘¡“≥æ≈—ßß“πµË” ÿ¥‡∑à“°—∫ 56.9 ·§≈Õ√’/

15 °√—¡ ·≈–¡’„¬Õ“À“√„πª√‘¡“≥ Ÿß√Õß®“°

¢â“«°≈âÕßæÕß°√Õ∫ Ÿµ√º ¡ß“ ´÷Ëß¡’„¬Õ“À“√ Ÿß ÿ¥

‡∑à“°—∫ 8.5 °√—¡ ¢â“«°≈âÕß∑’Ëº ¡¢â“« “√√âÕ¬≈– 25

π—È π ‡ ªì π — ¥ à «π∑’Ë ‡ À¡ “ – ¡„π° “ √º≈‘ µ ‡ ªì π

Õ“À“√«à“ßæ≈—ßß“πµË”„¬Õ“À“√ Ÿß ·≈–„π°“√«‘®—¬

§√—ÈßµàÕ‰ªÕ“®‡µ‘¡·µàß°≈‘Ëπ√ ‡æ◊ËÕ∑”„Àâ√ ™“µ‘ ·≈–

°“√¬Õ¡√—∫‚¥¬√«¡¥’¢÷Èπ ‡¡◊ËÕ‡°Á∫√—°…“„π¿“™π–

∫√√®ÿ¿—≥±å 2 ™π‘¥ æ∫«à“∂ÿßæ≈“ µ‘°™π‘¥≈“¡‘‡πµ 4

™—Èπ  “¡“√∂°—π§«“¡™◊Èπ·≈–·°ä ÕÕ° ‘́‡®π‰¥â¥’°«à“

∂ÿß·∫∫ PP 2 ™—Èπ ·≈–µ—«Õ¬à“ß∑’Ëº ¡¢â“«‚æ¥

 “¡“√∂‡°Á∫√—°…“„Àâ§ß§ÿ≥¿“æ∑’Ë¥’‰¥âπ“π°«à“ Ÿµ√

º ¡∂—Ë«≈‘ ß

§”¢Õ∫§ÿ≥

¢Õ¢Õ∫§ÿ≥ ∂“∫—π«‘ ®— ¬·≈–æ—≤π“·Àà ß

¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å ∑’Ë„Àâ∑ÿπ π—∫ πÿπ¿“¬

„µâ√À— ‚§√ß°“√ ∑-Õ 8.38 √«¡∑—Èß§ÿ≥¡“ƒ¥’ ºàÕß

æ‘æ—≤πåæß»å ´÷Ëß‰¥â™à«¬‡À≈◊Õß“π«‘®—¬®π ”‡√Á®¥â«¬¥’

‡Õ° “√Õâ“ßÕ‘ß

°Õß‚¿™π“°“√ °√¡Õπ“¡—¬ 2530. µ“√“ß· ¥ß

§ÿ≥§à“Õ“À“√‰∑¬„π à«π∑’Ë°‘π‰¥â 100 °√—¡.

°√–∑√«ß “∏“√≥ ÿ¢ °√ÿß‡∑æœ. 7 π.

ª√–™“ ∫ÿ≠≠ ‘√‘°Ÿ≈. 2537. ∫∑∫“∑¢Õß‡ÕÁ°´∑√Ÿ¥‡¥Õ√å

∑’Ë¡’µàÕÕÿµ “À°√√¡Õ“À“√„πª√–‡∑»‰∑¬.
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