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ABSTRACT

Seven formulae (formula 1 › 7) of snack food were produced from brown rice flour; brown rice flour

containing full fat soy flour and defatted sesame flour by using the village texturizer. The average score from

sensory evaluation of seven different products in terms of color, flavor, texture and overall acceptability showed

that brown rice snack formula 6 (prepared from brown rice flour adding 40.5% full fat soy flour and 4.5% defatted

sesame flour by weight) and 7 (prepared from 45.0% full fat soy flour and 5.0% defatted sesame flour by weight)

were accepted in the level of like moderately when comparing to the other samples (p < 0.05). The accepted brown

rice snack formula 7 was coated with 8 and 10% barbecue flavor by weight. The result from sensory evaluation

showed that brown rice snack formula 7 coated with 8% and 10% barbecue flavor by weight are not different

in terms of color, odor, taste, texture and acceptability (p > 0.05) and the scores trend to the level of like very

much. The protein and fat contents of the accepted brown rice snack formula 7 coated with 8% barbecue flavor

were 13.42 and 24.00% on dried weight basis, respectively, while the protein and fat contents of brown rice snack

formula 1 coated with 8% barbecue flavor were 4.90 and 21.20% on dried weight basis, respectively. The protein

quality of the accepted brown rice snack formula 7 coated with 8% barbecue flavor showed higher chemical score

of lysine 95% compare to 58% brown rice snack formular 1 coated with 8% barbecue flavor. The increasing of

protein and essential amino acid lysine content in the accepted brown rice snack formula 7 coated with 8% barbecue

flavor were due to the added full fat soy flour and defatted sesame flour, which were rich in protein especially

full fat soy flour whose protein was rich in essential amino acid lysine content.
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∫∑§—¥¬àÕ

Õ“À“√¢∫‡§’È¬«®“°¢â“«°≈âÕß 7  Ÿµ√ ( Ÿµ√∑’Ë 1 ›

7) ‡µ√’¬¡‰¥â®“°·ªÑß¢â“«°≈âÕß ·ªÑß¢â“«°≈âÕßº ¡¥â«¬

·ªÑß∂—Ë«‡À≈◊Õß™π‘¥‰¢¡—π‡µÁ¡·≈–·ªÑßß“æ√àÕß‰¢¡—π

‚¥¬„™â‡§√◊ËÕß«‘≈‡≈®‡∑§‡®Õ√å‰√‡´Õ√å º≈®“°°“√∑¥ Õ∫

§«“¡™Õ∫„π°“√∫√‘‚¿§‚¥¬∑“ßª√– “∑ —¡º— ¢Õß

Õ“À“√¢∫‡§’È¬«®“°¢â“«°≈âÕß 7  Ÿµ√ „π‡√◊ËÕß ’ °≈‘Ëπ√ 

‡π◊ÈÕ —¡º—  ·≈–°“√¬Õ¡√—∫„π°“√∫√‘‚¿§ ª√“°Æ«à“

Õ“À“√¢∫‡§’È¬«®“°¢â“«°≈âÕß Ÿµ√∑’Ë 6 (∑”®“°·ªÑß

¢â“«°≈âÕßº ¡·ªÑß∂—Ë«‡À≈◊Õß™π‘¥‰¢¡—π‡µÁ¡ ·ªÑßß“

æ√àÕß‰¢¡—π √âÕ¬≈– 40.5 ·≈– 4.5 ‚¥¬πÈ”Àπ—°µ“¡

≈”¥—∫) ·≈– Ÿµ√∑’Ë 7 (∑”®“°·ªÑß¢â“«°≈âÕßº ¡·ªÑß

∂—Ë«‡À≈◊Õß™π‘¥‰¢¡—π‡µÁ¡ ·≈–·ªÑßß“æ√àÕß‰¢¡—π√âÕ¬≈–

45 ·≈– 5 ‚¥¬πÈ”Àπ—°µ“¡≈”¥—∫) ‡ªìπ∑’Ë¬Õ¡√—∫®“°ºŸâ

™‘¡¥’∑’Ë ÿ¥ ‚¥¬¡’§–·ππÕ¬Ÿà„π√–¥—∫™Õ∫ª“π°≈“ß ‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫Õ“À“√¢∫‡§’È¬«®“°¢â“«°≈âÕß Ÿµ√∑’Ë‡À≈◊Õ (p

< 0.05) ‡¡◊ËÕπ”‡Õ“Õ“À“√¢∫‡§’È¬«®“°¢â“«°≈âÕß Ÿµ√∑’Ë 7

¡“ª√ÿß·µàß√ ™“µ‘‚¥¬‡§≈◊Õ∫°≈‘Ëπ√ ∫“∫’§‘«√âÕ¬≈– 8 ·≈–

10 ‚¥¬πÈ”Àπ—°µ“¡≈”¥—∫ ·≈–∑¥ Õ∫§«“¡™Õ∫„π

°“√∫√‘‚¿§‚¥¬ª√– “∑ —¡º—  ª√“°Ø«à“‰¡à¡’§«“¡

·µ°µà“ß„π‡√◊ËÕß  ’ °≈‘Ëπ √  ‡π◊ÈÕ —¡º—  ·≈–°“√

¬Õ¡√—∫„π°“√∫√‘‚¿§ (p > 0.05) ·≈–§–·ππ¡’

·π«‚πâ¡‰ª∑“ß√–¥—∫™Õ∫¡“° ª√‘¡“≥‚ª√µ’π·≈–‰¢

¡—π¢ÕßÕ“À“√¢∫‡§’È¬«®“°¢â“«°≈âÕß Ÿµ√∑’Ë 7 ‡§≈◊Õ∫

°≈‘Ëπ√ ∫“∫’§‘« √âÕ¬≈– 8 ‡∑à“°—∫√âÕ¬≈– 13.42 ·≈– 24.00

‚¥¬πÈ”Àπ—°·Àâßµ“¡≈”¥—∫ ‡ª√’¬∫‡∑’¬∫°—∫‚ª√µ’π·≈–

‰¢¡—π¢ÕßÕ“À“√¢∫‡§’È¬«®“°¢â“«°≈âÕß Ÿµ√∑’Ë 1 ‡§≈◊Õ∫

°≈‘Ëπ√ ∫“∫’§‘«√âÕ¬≈– 8 ‚¥¬πÈ”Àπ—° ‡∑à“°—∫√âÕ¬≈– 4.90

·≈– 21.20 ‚¥¬πÈ”Àπ—°·Àâßµ“¡≈”¥—∫ §ÿ≥¿“æ‚ª√µ’π

¢ÕßÕ“À“√¢∫‡§’È¬«®“°¢â“«°≈âÕß Ÿµ√∑’Ë 7 ‡§≈◊Õ∫°≈‘Ëπ

√ ∫“∫’§‘«√âÕ¬≈– 8 ¡’§ÿ≥¿“æ¢Õß‚ª√µ’π¥’¢÷Èπ§◊Õ¡’§à“

chemical score ¢Õß°√¥Õ–¡‘‚π ‰≈´’π√âÕ¬≈– 95

‡ª√’¬∫‡∑’¬∫°—∫ chemical score ¢Õß°√¥Õ–¡‘‚π‰≈´’

π¢Õß‚ª√µ’π¢ÕßÕ“À“√¢∫‡§’È¬« Ÿµ√∑’Ë 1 ‡§≈◊Õ∫°≈‘Ëπ

√ ∫“∫’§‘«√âÕ¬≈– 8 ‡∑à“°—∫√âÕ¬≈– 58  “‡Àµÿ∑’Ë∑”„Àâ

Õ“À“√¢∫‡§’È¬«®“°¢â“«°≈âÕß Ÿµ√∑’Ë 7 ‡§≈◊Õ∫°≈‘Ëπ√ 

∫“∫’§‘«√âÕ¬≈– 8 ´÷Ëß¬Õ¡√—∫„π°“√∫√‘‚¿§ ¡’ª√‘¡“≥

¢Õß‚ª√µ’π·≈–°√¥Õ–¡‘‚π‰≈ ’́π Ÿß¢÷Èπ ‡π◊ËÕß¡“®“°

·ªÑß∂—Ë«‡À≈◊Õß™π‘¥‰¢¡—π‡µÁ¡ ·≈–·ªÑßß“æ√àÕß‰¢¡—π

´÷Ëß¡’ª√‘¡“≥¢Õß‚ª√µ’π Ÿß ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß·ªÑß

∂—Ë«‡À≈◊Õß™π‘¥‰¢¡—π‡µÁ¡∑’Ë¡’‚ª√µ’π ´÷Ëß¡’ª√‘¡“≥¢Õß

°√¥Õ–¡‘‚π‰≈ ’́π Ÿß ∑’Ë‡µ‘¡≈ß„π·ªÑß¢â“«°≈âÕß°àÕπ∑”

‡ªìπÕ“À“√¢∫‡§’È¬« Ÿµ√¥—ß°≈à“«

§”π”

Õ“À“√¢∫‡§’È¬«‡ªìπº≈‘µ¿—≥±å∑’Ë°”≈—ß‰¥â√—∫§«“¡

π‘¬¡Õ¬à“ß¡“°„πªí®®ÿ∫—π ‡π◊ËÕß®“°‡ªìπÕ“À“√∑’Ë

√—∫ª√–∑“πßà“¬´◊ÈÕ‰¥â∑—Ë«‰ª·≈–√“§“‰¡à·æß ‚¥¬π‘¬¡

√—∫ª√–∑“π„π√–À«à“ß¡◊ÈÕÕ“À“√À√◊Õ∫“ß§√—Èß„π™à«ß

‡«≈“√’∫¥à«πÕ“®√—∫ª√–∑“π‡ªìπÕ“À“√¡◊ÈÕÀπ÷Ëß ¥â«¬

‡Àµÿπ’È®÷ßµâÕß¡’°“√æ—≤π“Õ“À“√¢∫‡§’È¬«∑’Ë¡’§ÿ≥§à“∑“ß

‚¿™π“°“√ Ÿß ‡æ◊ËÕ„ÀâÕ“À“√¢∫‡§’È¬«π’È “¡“√∂„™â‡ªìπ

Õ“À“√‡ √‘¡‰¥â‚¥¬°“√‡æ‘Ë¡ “√Õ“À“√‡¢â“‰ª„πÕ“À“√

¢∫‡§’È¬« ·≈–Õ“À“√¢∫‡§’È¬«∑’Ë‰¥âµâÕß¡’√“§“∂Ÿ°¥â«¬

‚¥¬∑”®“°¢â“«°≈âÕß‡ √‘¡‚ª√µ’π ·≈–æ—≤π“§ÿ≥¿“æ

‚ª√µ’π¢ÕßÕ“À“√¢∫‡§’È¬«∑’Ë‰¥â¥â«¬°“√„™â¢â“«°≈âÕß

√à«¡°—∫∂—Ë«‡À≈◊Õß·≈–ß“‡ªìπ à«πª√–°Õ∫À≈—° §π‰∑¬

π‘¬¡∫√‘‚¿§¢â“«‡ªìπÕ“À“√À≈—° ÷́Ëß à«π„À≠à‡ªìπ¢â“«∑’Ë

∂Ÿ°¢—¥ ’À≈“¬§√—Èß ®π‡¬◊ËÕÀÿâ¡‡¡≈Á¥¢â“«·≈–®¡Ÿ°¢â“«

Õ—π‡ªìπ à«π∑’Ë¡’§ÿ≥§à“∑“ßÕ“À“√ Ÿß‡ªìπª√–‚¬™πåµàÕ

√à“ß°“¬À≈ÿ¥ÕÕ°‰ª‡À≈◊Õ·µà‡π◊ÈÕ ’¢“« à«π„π¢Õß‡¡≈Á¥

 ”À√—∫¢â“«°≈âÕß (brown rice) π—Èπ ‡ªìπ¢â“«∑’Ë¢—¥ ’‡ª≈◊Õ°

(·°≈∫) ÕÕ° ‚¥¬¬—ß¡’®¡Ÿ°¢â“«·≈–‡¬◊ËÕÀÿâ¡‡¡≈Á¥¢â“« (√”)

Õ¬Ÿà ¡’≈—°…≥–‡ªìπ‡¡≈Á¥ ’πÈ”µ“≈ÕàÕπª√–°Õ∫‰ª¥â«¬

 “√Õ“À“√µà“ß Ê ∑’Ë ”§—≠µàÕ√à“ß°“¬À≈“¬™π‘¥ ‡™àπ «‘

µ“¡‘π∫’ 1 ∫’ 2 ‡À≈Á° øÕ øÕ√—  ·§≈‡´’Ë¬¡ ∑Õß·¥ß

‰¢¡—π ‚ª√µ’π §“√å‚∫‰Œ‡¥√µ ·≈–‡ âπ„¬Õ“À“√ ·µà

§π à«π„À≠à‰¡àπ‘¬¡∫√‘‚¿§¢â“«°≈âÕß∑’Ë‡ªìπ‡¡≈Á¥¢â“« ÿ°

‡π◊ËÕß®“°Àÿß ÿ°¬“°·≈–‡¡◊ËÕ‡§’È¬« ®–„Àâ§«“¡√Ÿâ ÷°·¢Áß

°√–¥â“ß ¢â“«°≈âÕß¡’ª√‘¡“≥‚ª√µ’π·≈–‰¢¡—πÕ¬Ÿà„π

™à«ß√âÕ¬≈– 7.1 › 13.1 ·≈– 1.8 › 4.0 ‚¥¬πÈ”Àπ—°

·Àâßµ“¡≈”¥—∫  à«π∂—Ë«‡À≈◊Õß·≈–ß“ ¡’ª√‘¡“≥‚ª√µ’π
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√âÕ¬≈– 37.9 ·≈– 21.2 ‚¥¬πÈ”Àπ—°·Àâßµ“¡≈”¥—∫

·≈–¡’ª√‘¡“≥‰¢¡—π√âÕ¬≈– 19.7 ·≈– 54.7 ‚¥¬

πÈ”Àπ—°·Àâßµ“¡≈”¥—∫ (°Õß‚¿™π“°“√, 2530; Juliano,

1980; Bressani and Elias, 1974) §ÿ≥¿“æ‚ª√µ’π¢Õß

¢â“«°≈âÕß¬—ß¢“¥°√¥Õ–¡‘‚π‰≈´’π·µà¡’ª√‘¡“≥¢Õß°√¥

Õ–¡‘‚π‡¡∑∏‘‚Õπ‘π + ´‘ µ‘π Ÿß  à«π§ÿ≥¿“æ‚ª√µ’π

¢Õß∂—Ë«‡À≈◊Õß¡’ª√‘¡“≥°√¥Õ–¡‘‚π‰≈´’π Ÿß ·µà¢“¥

°√¥Õ–¡‘‚π‡¡∑∏‘‚Õπ‘π+´‘ µ‘π ·≈–ß“¡’‚ª√µ’π´÷Ëß¡’

ª√‘¡“≥¢Õß°√¥Õ–¡‘‚π‡¡∑∏‘‚Õπ‘π + ´‘ µ‘π Ÿß (°Õß

‚¿™π“°“√, 2533; Juliano, 1980; Bressani and Elias,

1974) ∂â“‰¥âπ”∏—≠™“µ‘ ‡™àπ ¢â“«°≈âÕß√à«¡°—∫∂—Ë«‡À≈◊Õß

·≈–ß“¡“„™â∑”Õ“À“√¢∫‡§’È¬« ®–∑”„Àâ§ÿ≥¿“æ¢Õß

‚ª√µ’π¢ÕßÕ“À“√¢∫‡§’È¬«¡’§«“¡ ¡∫Ÿ√≥å¡“°¢÷Èπ

(Cheman et al., 1992) ‡§√◊ËÕß«‘≈‡≈®‡∑§‡®Õ√å‰√‡´Õ√å

(Village texturizer) ‡ªìπ‡§√◊ËÕß¡◊Õ∑’Ëæ—≤π“‚¥¬ Meals for

Millions Foundation ‡æ◊ËÕº≈‘µº≈‘µ¿—≥±å∑’Ë‡ªìπ‚ª√µ’π

®“°æ◊™„π√–¥—∫À¡Ÿà∫â“π °“√¢¬“¬µ—«¢Õß dough ‚¥¬

°“√≈¥·√ß°¥¥—πÕ¬à“ß∑—π∑’ ∑”„Àâ‡°‘¥º≈‘µ¿—≥±å´÷Ëß¡’

‡π◊ÈÕ —¡º— ‡ªìπ√Ÿæ√ÿπ ·≈–°√Õ∫À≈—ß®“°µ“°·Àâß·≈â«

( ¡™“¬, 2532) Prabhavat et al. (1990) ‰¥â»÷°…“°“√∑”

Õ“À“√¢∫‡§’È¬«®“°·ªÑß¢â“«‚æ¥ ‚¥¬„™â ‡§√◊ËÕß

«‘≈‡≈®‡∑§‡®Õ√å‰√‡´Õ√åª√“°Æ«à“Õ“À“√¢∫‡§’È¬«∑”®“°

·ªÑß¢â“«‚æ¥‡ √‘¡¥â«¬·ªÑß∂—Ë«‡À≈◊Õß™π‘¥‰¢¡—π‡µÁ¡„π

ª√‘¡“≥√âÕ¬≈– 30 ·≈– 35 ‚¥¬πÈ”Àπ—°‰¥â√—∫°“√

¬Õ¡√—∫„π°“√∫√‘‚¿§®“°ºŸâ™‘¡¥’∑’Ë ÿ¥ πÕ°®“°π—Èπ

Prabhavat et al. (1995) ‰¥â∑¥≈Õß∑”Õ“À“√¢∫‡§’È¬«®“°

·ªÑß¡—π‡∑»‚¥¬„™â‡§√◊ËÕß«‘≈‡≈®‡∑§‡®Õ√å‰√‡´Õ√åª√“°Æ

«à“Õ“À“√¢∫‡§’È¬«∑”®“°·ªÑß¡—π‡∑»‡ √‘¡¥â«¬·ªÑß

∂—Ë«‡À≈◊Õß™π‘¥‰¢¡—π‡µÁ¡√âÕ¬≈– 25 ‚¥¬πÈ”Àπ—° ·ªÑß

¢â“«‡®â“À√◊Õ·ªÑß¡—π ”ª–À≈—ß√âÕ¬≈– 20 ‚¥¬πÈ”Àπ—°

‰¥â√—∫°“√¬Õ¡√—∫„π°“√∫√‘‚¿§®“°ºŸâ™‘¡¥’∑’Ë ÿ¥ µàÕ¡“

Prabhavat et al. (1996) ‰¥â∑¥≈Õß°“√∑”Õ“À“√¢∫‡§’È¬«

®“°·ªÑß‡¡≈Á¥ΩÑ“¬‰√âµàÕ¡ ª√“°Æ«à“Õ“À“√¢∫‡§’È¬«∑”

®“°·ªÑß‡¡≈Á¥ΩÑ“¬‰√âµàÕ¡‡ √‘¡¥â«¬·ªÑß∂—Ë«‡À≈◊Õß™π‘¥‰¢

¡—π‡µÁ¡ ·ªÑß∂—Ë«‡¢’¬« ·ªÑßß“æ√àÕß‰¢¡—π ·ªÑß¢â“«‡®â“

·≈–·ªÑß¡—π ”ª–À≈—ß √âÕ¬≈– 30, 10, 5, 2.5 ·≈– 2.5

‚¥¬πÈ”Àπ—°µ“¡≈”¥—∫‰¥â√—∫°“√¬Õ¡√—∫„π°“√∫√‘‚¿§

®“°ºŸâ™‘¡¥’∑’Ë ÿ¥

®ÿ¥¡ÿàßÀ¡“¬„π°“√«‘®—¬π’È°Á‡æ◊ËÕ®–æ—≤π“Õ“À“√

¢∫‡§’È¬«‚ª√µ’π Ÿß√“§“∂Ÿ°®“°·ªÑß¢â“«°≈âÕß‚¥¬°“√

ª√—∫ª√ÿß§ÿ≥¿“æ‚ª√µ’π¥â«¬°“√‡ √‘¡¥â«¬·ªÑß®“°

∂—Ë«‡À≈◊Õß·≈–ß“·≈–„™â‡§√◊ËÕß«‘≈‡≈®‡∑§‡®Õ√å‰√‡´Õ√å„π

°“√º≈‘µ„Àâ‰¥âº≈‘µ¿—≥±å´÷Ëß‡ªìπ∑’Ë¬Õ¡√—∫„π°“√∫√‘‚¿§

´÷Ëß®–‡ªìπ°“√‡æ‘Ë¡¡Ÿ≈§à“¢Õß¢â“«°≈âÕß ‚¥¬°“√π”¡“

æ—≤π“‡ªìπº≈‘µ¿—≥±å„À¡à Ê „Àâ°«â“ß¢«“ß¬‘Ëß¢÷Èπ ‡æ√“–

„πªí®®ÿ∫—ππ’È ° “√∫√‘ ‚¿§¢â “«°≈âÕß à «π„À≠à¡—°

√—∫ª√–∑“π‚¥¬°“√Àÿßµ“¡ª°µ‘ ·≈–¡’°“√π”‡Õ“

¢â“«°≈âÕß¡“∫¥„Àâ≈–‡Õ’¬¥‡ªìπ·ªÑß¢â“«°≈âÕß ´÷Ëß„™â‡ªìπ

Õ“À“√‡ √‘¡·°à‡¥Á°∑’Ë¡’Õ“¬ÿ 4 › 6 ‡¥◊Õπ¢÷Èπ‰ªÀ√◊Õ„™â

‡ªìπ à«πº ¡„π°“√∑”¢π¡µà“ß Ê ‡ªìπµâπ ®“°°“√∑’Ë

‰¥âπ”·ªÑß¢â“«°≈âÕß¡“æ—≤π“∑”‡ªìπÕ“À“√¢∫‡§’È¬«

∑”„Àâ‰¥âº≈‘µ¿—≥±å„À¡à Ê ´÷Ëß‡ªìπª√–‚¬™πåµàÕºŸâ

∫√‘‚¿§∑“ß¥â“π‚¿™π“°“√„π∑ÿ°√–¥—∫Õ“¬ÿ ‚¥¬‡©æ“–

Õ¬à“ß¬‘Ëßª√–™“™π„π™π∫∑·≈–‡º¬·æ√à‡∑§‚π‚≈¬’°“√

∑”º≈‘µ¿—≥±åπ’È ‡¢â“ Ÿà‚√ßß“πÕÿµ “À°√√¡°“√º≈‘µ

Õ“À“√¢∫‡§’È¬«„πÕπ“§µ

Õÿª°√≥å·≈–«‘∏’°“√

1. °“√‡µ√’¬¡·ªÑß (flour) ®“°¢â“«°≈âÕß

∂—Ë«‡À≈◊Õß ·≈–ß“

™—Ëß‡¡≈Á¥¢â“«°≈âÕß ‡¡≈Á¥∂—Ë«‡À≈◊Õß·≈–‡¡≈Á¥ß“¢“«

∑’Ë§—¥‡≈◊Õ°·≈â«Õ¬à“ß≈– 4 °°. π”¡“·¬°≈â“ßπÈ” 4 §√—Èß

®π –Õ“¥·≈â«·¬°µ“°·Àâß„πµŸâÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ 50° › 60°

´ ‡ªìπ‡«≈“ 10, 10 ·≈– 5 ™—Ë«‚¡ßµ“¡≈”¥—∫ π”‡¡≈Á¥

∂—Ë«‡À≈◊Õßµ“°·Àâß∑’Ë‰¥â¡“°–‡∑“–ÕÕ°‡ªìπ 2 ´’°¥â«¬

‡§√◊ËÕß∫¥∑’Ë„™â¡◊ÕÀ¡ÿπ·≈â«·¬°‡ª≈◊Õ°ÕÕ°‚¥¬°“√Ωí¥

¥â«¬°√–¥âß ‰¥â‡¡≈Á¥∂—Ë«‡À≈◊Õßºà“´’° π”‡¡≈Á¥ß“¢“«µ“°

·Àâß¡“∫’∫πÈ”¡—πÕÕ° 5 §√—Èß ‚¥¬„™â‡§√◊ËÕß‰Œ¥√Õ≈‘§‡æ√ 

∑’Ë·√ß∫’∫Õ—¥ 10 › 11 ‡¡µ√‘°µ—π‰¥â‡¡≈Á¥ß“¢“«∫’∫πÈ”¡—π

π”‡¡≈Á¥¢â“«°≈âÕßµ“°·Àâß ‡¡≈Á¥∂—Ë«‡À≈◊Õßºà“´’° ·≈–

‡¡≈Á¥ß“¢“«∫’∫πÈ”¡—π¡“·¬°∫¥„Àâ≈–‡Õ’¬¥¥â«¬‡§√◊ËÕß∫¥

(pin mill) ‰¥â·ªÑß¢â“«°≈âÕß ·ªÑß∂—Ë«‡À≈◊Õß™π‘¥‰¢¡—π

‡µÁ¡·≈–·ªÑßß“æ√àÕß‰¢¡—π ÷́Ëß¡’§«“¡≈–‡Õ’¬¥ 80 ‡¡™
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(mesh) ·≈â«·¬°∫√√®ÿ„π∂ÿß‚æ≈’Ë‡Õ∑∏‘≈’πºπ÷°·πàπ

π”·ªÑß·µà≈–™π‘¥¥—ß°≈à “«¡“«‘ ‡§√“–ÀåÀ“

Õß§åª√–°Õ∫∑“ß‡§¡’·≈–ª√‘¡“≥¢Õß°√¥Õ–¡‘‚π∑’Ë

®”‡ªìπµàÕ√à“ß°“¬ (Õß§åª√–°Õ∫∑“ß‡§¡’«‘‡§√“–Àå‚¥¬

ÀâÕßªØ‘∫—µ‘°“√¢Õß ∂“∫—π§âπ§«â“·≈–æ—≤π“º≈‘µ¿—≥±å

Õ“À“√ ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å µ“¡«‘∏’¢Õß A.O.A.C

(1984) ·≈–ª√‘¡“≥°√¥Õ–¡‘‚π∑’Ë®”‡ªìπµàÕ√à“ß°“¬

«‘‡§√“–Àå‚¥¬ÀâÕßªØ‘∫—µ‘°“√°Õß«‘∑¬“»“ µ√å™’«¿“æ

°√¡«‘∑¬“»“ µ√å∫√‘°“√ °√–∑√«ß«‘∑¬“»“ µ√å

‡∑§‚π‚≈¬’·≈– ‘Ëß·«¥≈âÕ¡·≈–ÀâÕßªØ‘∫—µ‘°“√°Õß

‚¿™π“°“√ °√¡Õπ“¡—¬ °√–∑√«ß “∏“√≥ ÿ¢)

2. °“√‡µ√’¬¡·ªÑßº ¡

 à«πª√–°Õ∫¢Õß·ªÑß¢â“«°≈âÕß∑—Èß 7  Ÿµ√ ( Ÿµ√

∑’Ë 1 › 7) ‰¥â· ¥ß‰«â„π Table 3 π”·ªÑß¢â“«°≈âÕß

·µà≈– Ÿµ√¡“º ¡„Àâ‡ªìπ‡π◊ÈÕ‡¥’¬«°—π„π∂ÿß‚æ≈’Ë‡Õ∑∏‘≈’π

‡ªìπ‡«≈“ 3 π“∑’ „Àâ‰¥â·ªÑß„π·µà≈– Ÿµ√‡∑à“°—∫ 600 °√—¡

3. °“√º≈‘µÕ“À“√¢∫‡§’È¬«

π”·ªÑß¢â“«°≈âÕß Ÿµ√∑’Ë 1 › 7 Àπ—° Ÿµ√≈– 600 °√—¡

·µà≈– Ÿµ√„ à≈ß„π‡§√◊ËÕßº ¡ (Kenwood mixer) ·≈â«

™—ËßπÈ”µ“≈∑√“¬ 24 °√—¡ ·≈–‡°≈◊Õ 7.2 °√—¡ ≈–≈“¬„ππÈ”

180 ¡≈. ‡ªî¥‡§√◊ËÕßº ¡·≈â«„ à “√≈–≈“¬∑’Ë‡µ√’¬¡‰«â

≈ß„π‡§√◊ËÕßº ¡ Ÿµ√≈– 180 ¡≈. ·≈â«º ¡„Àâ‡¢â“°—π¥’

„π‡§√◊ËÕßº ¡‡ªìπ‡«≈“ 3 π“∑’ ®π°√–∑—Ëß‰¥â à«πº ¡

∑—ÈßÀ¡¥¢Õß·µà≈– Ÿµ√‡ªìπ‡π◊ÈÕ‡¥’¬«°—π ªíôπ¥â«¬¡◊Õ„Àâ

‡ªìπ°âÕπ°≈¡ ·≈â«·∫àßÕÕ°‡ªìπ°âÕπ‡≈Á° Ê °âÕπ≈– 10

°√—¡ ªíôπ„Àâ‡ªìπ°âÕπ°≈¡ °¥„Àâ·∫π·≈â«π”‰ª„ à„π

‡∫â“¢Õß‡§√◊ËÕß«‘≈‡≈®‡∑§‡®Õ√å‰√‡´Õ√å Õÿ≥À¿Ÿ¡‘¢Õß‡∫â“

·≈–Ω“°¥Õ¬Ÿà„π™à«ß 160° › 170° ́  ·≈â«°¥Ω“≈ß„π‡∫â“

¥â«¬·√ß°¥¥—π 400 ªÕπ¥åµàÕµ“√“ßπ‘È« ‡ªìπ‡«≈“ 10 › 15

«‘π“∑’ ·≈â«®÷ß‡ªî¥Ω“‡∫â“‰¥âÕ“À“√¢∫‡§’È¬«∑’Ë¡’§«“¡™◊Èπ

‡∑à“°—∫√âÕ¬≈– 30 ´÷Ëß¡’≈—°…≥–‡ªìπ·ºàπ°≈¡æÕßøŸ π”

‰ªµ—¥„Àâ‡ªìπ™‘Èπ¢π“¥ 5 × 1 ´¡. ·≈â«µ“°·Àâß„πµŸâÕ∫

∑’ËÕÿ≥À¿Ÿ¡‘ 50° › 60° ´ ‡ªìπ‡«≈“ 1 ™—Ë«‚¡ß ‰¥âÕ“À“√

¢∫‡§’È¬«®“°¢â“«°≈âÕß‡ªìπ™‘Èπ§≈â“¬√‘∫∫‘Èπ¡’‡π◊ÈÕ —¡º— ∑’Ë

°√Õ∫·≈–æÕßøŸ∑”®“°·ªÑß¢â“«°≈âÕß 7  Ÿµ√ ( Ÿµ√∑’Ë 1 ›

7) ·≈â«∫√√®ÿ„π∂ÿß‚æ≈’Ë‡Õ∑∏‘≈’πºπ÷°·πàπ

4. °“√∑¥ Õ∫°“√¬Õ¡√—∫‚¥¬ª√– “∑ —¡º— 

(Organoleptic evaluation)

π”µ—«Õ¬à“ßÕ“À“√¢∫‡§’È¬«∑”®“°·ªÑß¢â“«°≈âÕß 7

 Ÿµ√ ( Ÿµ√∑’Ë 1 ›7) ¡“∑¥ Õ∫§«“¡™Õ∫„π°“√

∫√‘‚¿§∑“ßª√– “∑ —¡º— µàÕ≈—°…≥–ª√“°Øµà“ß Ê „π

‡√◊ËÕß  ’ °≈‘Ëπ√  ‡π◊ÈÕ —¡º—  ·≈–§«“¡™Õ∫„π°“√

∫√‘‚¿§‚¥¬„™âºŸâ™‘¡ 15 §π ÷́Ëß‡ªìππ‘ ‘µªï∑’Ë 4 «‘™“‡Õ°

«‘∑¬“»“ µ√å°“√Õ“À“√·≈–‚¿™π“°“√ §≥–«‘∑¬“»“ µ√å

¡À“«‘∑¬“≈—¬»√’π§√‘π∑√å«‘‚√≤ª√– “π¡‘µ√ ·≈â«„Àâ

§–·ππ§«“¡™Õ∫¥â«¬«‘∏’ hedonic scale §◊Õ §–·ππ 9 =

™Õ∫¡“°∑’Ë ÿ¥ ·≈–§–·ππ 1 = ‰¡à™Õ∫∑’Ë ÿ¥ ·≈–

À“§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘‚¥¬„™â ANOVA

·≈– DMRT ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95

π”µ—«Õ¬à“ßÕ“À“√¢∫‡§’È¬«∑”®“°·ªÑß¢â“«°≈âÕß

Àπ—° 200 °√—¡ ÷́Ëß‡ªìπ∑’Ë¬Õ¡√—∫„π°“√∫√‘‚¿§¢ÕßºŸâ™‘¡

„π‡°≥±å¥’∑’Ë ÿ¥ ¡“‡§≈◊Õ∫°≈‘Ëπ√ ∫“∫’§‘«√âÕ¬≈– 8 ·≈–

10 ‚¥¬πÈ”Àπ—° (Õ—µ√“ à«π¢ÕßÕ“À“√¢∫‡§’È¬« : πÈ”¡—π

∂—Ë«‡À≈◊Õß : °≈‘Ëπ√ ∫“∫’§‘« ‡∑à“°—∫ 10 : 1 : 0.8 ·≈– 10

: 1 : 1 ‚¥¬πÈ”Àπ—°µ“¡≈”¥—∫) „πÀ¡âÕ‡§≈◊Õ∫·ª¥

‡À≈’Ë¬¡ ÷́ËßÀ¡ÿπ‰¥â√Õ∫µ—«·≈–æàπ≈¡√âÕπ≈ß‰ª‡æ◊ËÕ„Àâ

Õ“À“√¢∫‡§’È¬«∑’Ë‡§≈◊Õ∫°≈‘Ëπ√ ∫“∫’§‘«·≈â«·Àâß ∫√√®ÿ

„π∂ÿß‚æ≈’Ë‡Õ∑∏‘≈’π ºπ÷°·πàπ ·≈â«π”‰ª∑¥ Õ∫

§«“¡™Õ∫„π°“√∫√‘‚¿§∑“ßª√– “∑ —¡º—  ‚¥¬«‘∏’°“√

¥—ß°≈à“«¢â“ßµâπ‚¥¬„™âºŸâ™‘¡™ÿ¥‡¥’¬«°—π ®”π«π 15 §π

5. °“√µ√«® Õ∫§ÿ≥¿“æ∑“ß‡§¡’

π”µ—«Õ¬à“ßÕ“À“√¢∫‡§’È¬«∑”®“°·ªÑß¢â“«°≈âÕß

‡§≈◊Õ∫°≈‘Ëπ√ ∫“∫’§‘«∑’Ë¬Õ¡√—∫„π°“√∫√‘‚¿§®“°ºŸâ™‘¡

„π‡°≥±å∑’Ë¥’∑’Ë ÿ¥‰ªÀ“Õß§åª√–°Õ∫∑“ß‡§¡’«‘‡§√“–Àå

‚¥¬ÀâÕßªØ‘∫—µ‘°“√¢Õß ∂“∫—π§âπ§«â“·≈–æ—≤π“

º≈‘µ¿—≥±åÕ“À“√ ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å µ“¡«‘∏’¢Õß

A.O.A.C (1984) ·≈–ª√‘¡“≥°√¥Õ–¡‘‚π∑’Ë®”‡ªìπµàÕ

√à “ ß ° “ ¬«‘ ‡ § √ “ –Àå ‚¥¬Àâ Õ ßªØ‘ ∫— µ‘ ° “ √¢Õß°Õß

«‘∑¬“»“ µ√å™’«¿“æ °√¡«‘∑¬“»“ µ√å∫√‘°“√ °√–∑√«ß

«‘∑¬“»“ µ√å‡∑§‚π‚≈¬’·≈– ‘Ëß·«¥≈âÕ¡

º≈·≈–«‘®“√≥å

ª√‘¡“≥‚ª√µ’π¢Õß·ªÑß¢â“«°≈âÕß ·ªÑß
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Table 1 Chemical composition of various kinds of flours.

Chemical Brown rice Full fat Defatted sesame

composition flour soy flour flour

(% Dry weight) (BRF) (FFSF) (DFSF)

Moisture 1.94 7.11 4.09

Fat 3.20 23.69 38.15

Protein 9.66 45.19 36.96
Ash 1.98 7.26 5.08

Crude fiber 1.12 2.01 4.95

Carbohydrate 84.04 21.85 14.86
Energy, cal/100 gram 404 481  551

∂—Ë«‡À≈◊Õß™π‘¥‰¢¡—π‡µÁ¡·≈–·ªÑßß“æ√àÕß‰¢¡—π‡∑à“°—∫

√âÕ¬≈– 9.66, 45.19 ·≈– 36.96 ‚¥¬πÈ”Àπ—°·Àâßµ“¡

≈”¥—∫ ·≈–¡’ª√‘¡“≥‰¢¡—π√âÕ¬≈– 3.20, 23.69 ·≈–

38.15 ‚¥¬πÈ”Àπ—°·Àâßµ“¡≈”¥—∫ (Table 1) §ÿ≥¿“æ

‚ª√µ’π¢Õß·ªÑß¢â“«°≈âÕß·≈–·ªÑßß“æ√àÕß‰¢¡—π¢“¥

°√¥Õ–¡‘‚π∑’Ë®”‡ªìπµàÕ√à“ß°“¬‰¥â·°à ‰≈´’π ‚¥¬¡’ chemi-

cal score √âÕ¬≈– 60 ·≈– 46 µ“¡≈”¥—∫ ·≈–¡’ª√‘¡“≥

°√¥Õ–¡‘‚π‡¡∑∏‘‚Õπ‘π + ´‘ µ‘π Ÿß ‚¥¬¡’ chemical

score ‡∑à“°—∫√âÕ¬≈– 117 ·≈– 143 µ“¡≈”¥—∫  à«π

§ÿ≥¿“æ‚ª√µ’π¢Õß·ªÑß∂—Ë«‡À≈◊Õß™π‘¥‰¢¡—π‡µÁ¡¢“¥

°√¥Õ–¡‘‚π ‡¡∑∏‘‚Õπ‘π + ́ ‘ µ‘π ‚¥¬¡’ chemical score

‡∑à“°—∫√âÕ¬≈– 69 ·≈–¡’ª√‘¡“≥¢Õß°√¥Õ–¡‘‚π‰≈´’π

 Ÿß‚¥¬¡’ chemical score ‡∑à“°—∫√âÕ¬≈– 104 (Table 2)

 à«πª√–°Õ∫¢Õß·ªÑß¢â“«°≈âÕß ·≈–·ªÑß¢â“«°≈âÕß

Table 2 Essential amino acid composition of various kinds of flours and FAO/WHO standard.

Amino acid, mg/gm of protein of

Essential Brown rice Full fat Defatted FAO/WHO3

amino acid flour soy flour sesame flour

(BRF) (FFSF) (DFSF)

Isoleucine 36 35 30 40

Leucine 68 70 62 70
Lysine 33 (60)2 57 (104)1 25 (46)2 55

Methionine + Cystine 41 (117)1 24 (69)2 50 (143)1 35

Phenylalanine + Tyrosine 60 82 77 60
Threonine 40 37 34 40

Tryptophan 13 16 16 10

Valine 47 37 38 50

1 ( - ) Chemical score (in parenthesis)
= amino acid content in protein of flour × 100

amino acid content in FAO/WHO standard
2 ( - ) Limiting amino acid with chemical score
3 Source : Food Composition Table for Use in East Asia (FAO, 1972).
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º ¡√«¡ 7  Ÿµ√ ‰¥â· ¥ß‰«â„π Table 3 ‚¥¬¡’ Ÿµ√∑’Ë 1

„™â·ªÑß¢â“«°≈âÕß·µà‡æ’¬ßÕ¬à“ß‡¥’¬« ·≈– Ÿµ√∑’Ë‡À≈◊ÕÕ’° 6

 Ÿµ√ ‡ªìπ·ªÑß¢â“«°≈âÕßº ¡‚¥¬∑’Ë·ªÑßº ¡¥—ß°≈à“«„™â

·ªÑß¢â“«°≈âÕßº ¡°—∫·ªÑß∂—Ë«‡À≈◊Õß™π‘¥‰¢¡—π‡µÁ¡·≈–

·ªÑßß“æ√àÕß‰¢¡—π‡æ◊ËÕª√—∫ª√ÿßª√‘¡“≥‚ª√µ’π„π·ªÑß

º ¡„Àâ Ÿß¢÷Èπ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß‚ª√µ’π¢Õß·ªÑß

∂—Ë « ‡ À ≈◊ Õ ß ™ π‘ ¥ ‰ ¢ ¡— π ‡ µÁ ¡ ¡’ ª √‘ ¡ “ ≥ ¢ Õ ß ° √ ¥

Õ–¡‘‚π‰≈ ’́π Ÿß ®÷ß‡ªìπ°“√‡æ‘Ë¡ª√‘¡“≥¢Õß°√¥

Õ–¡‘‚π‰≈´’π„π·ªÑß¢â“«°≈âÕßº ¡∑’Ë‰¥â„Àâ Ÿß¢÷Èπ

∑”„Àâ§ÿ≥¿“æ‚ª√µ’π¢ÕßÕ“À“√¢∫‡§’È¬«∑’Ë∑”®“°·ªÑß

¢â“«°≈âÕßº ¡∑’Ë‰¥â¥’°«à“§ÿ≥¿“æ‚ª√µ’π¢ÕßÕ“À“√

¢∫‡§’È¬«∑’Ë∑”®“°·ªÑß¢â“«°≈âÕß·µà ‡æ’¬ßÕ¬à“ß‡¥’¬«

πÕ°®“°π—Èπ°“√„™â·ªÑß¢â“«°≈âÕß√à«¡°—∫·ªÑß∂—Ë«‡À≈◊Õß

™π‘¥‰¢¡—π‡µÁ¡ ·≈–·ªÑßß“æ√àÕß‰¢¡—π°Á‡æ◊ËÕª√—∫ª√ÿß

‡π◊ÈÕ —¡º— ¢ÕßÕ“À“√¢∫‡§’È¬«„Àâ¡’§«“¡°√Õ∫πÿà¡ æÕß

øŸ¡“°¢÷Èπ µ≈Õ¥®π∑”„Àâ ’¥’¢÷Èπ·≈–πà“√—∫ª√–∑“π¡“°

¬‘Ëß¢÷Èπ

º≈°“√∑¥ Õ∫‚¥¬ª√– “∑ —¡º— µàÕ≈—°…≥–

µà“ß Ê ¢ÕßÕ“À“√¢∫‡§’È¬«∑’Ë∑”®“°·ªÑß¢â“«°≈âÕß∑—Èß 7

 Ÿµ√ „π‡√◊ËÕß  ’ °≈‘Ëπ√  ‡π◊ÈÕ —¡º—  ·≈–°“√¬Õ¡√—∫„π

°“√∫√‘‚¿§‰¥â· ¥ß‰«â„π Table 4 ª√“°Ø«à“Õ“À“√

¢∫‡§’È¬« Ÿµ√∑’Ë 6 ·≈– 7 ‡ªìπ∑’Ë¬Õ¡√—∫„π°“√∫√‘‚¿§

µàÕ≈—°…≥–ª√“°Øµà“ß Ê ¥—ß°≈à“«®“°ºŸâ™‘¡¥’∑’Ë ÿ¥ ‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫Õ“À“√¢∫‡§’È¬« Ÿµ√∑’Ë‡À≈◊Õ (p < 0.05)

‚¥¬¡’·π«‚πâ¡√–¥—∫™Õ∫ª“π°≈“ß

º≈°“√∑¥ Õ∫‚¥¬ª√– “∑ —¡º— µàÕ≈—°…≥–

µà“ß Ê ¢ÕßÕ“À“√¢∫‡§’È¬« Ÿµ√∑’Ë 7 ∑”®“°·ªÑß

¢â“«°≈âÕßº ¡ ´÷Ëß‡ªìπ∑’Ë¬Õ¡√—∫„π°“√∫√‘‚¿§¥’∑’Ë ÿ¥

Table 3 Composition of composite flour formula 1 – 7.

Formula Composition, %

BRF FFSF DFSF

1 100.0 - -

2 90.0 9.0 1.0

3 80.0 18.0 2.0

4 70.0 27.0 3.0

5 60.0 36.0 4.0

6 55.0 40.5 4.5

7 50.0 45.0 5.0

Table 4 Organoleptic evaluation of brown rice snacks formula 1 – 7.

Characteristics Brown rice snack formula

1 2 3 4 5 6 7

Color 3.27e 4.40d 5.80c 6.13bc 6.33ab 6.87a 6.80a

Flavor 4.20e 4.40cd 4.93bc 5.53a 5.26ab 5.20abc 5.73a

Texture 2.07e 3.33d 3.93cd 4.87bc 5.00b 5.87ab 6.47a

Acceptability 2.60f 3.53e 4.80cd 5.33bc 5.33bc 5.93ab 6.20a

The figures on the same row with the same letter are not different (p > 0.05).



«. ‡°…µ√»“ µ√å («‘∑¬.) ªï∑’Ë 33 ©∫—∫∑’Ë 4636

π”¡“‡§≈◊Õ∫°≈‘Ëπ√ ∫“∫’§‘«√âÕ¬≈– 8 ·≈– 10 ‚¥¬

πÈ”Àπ—°µ“¡≈”¥—∫ ª√“°Ø«à“‰¡à¡’§«“¡·µ°µà“ß„π‡√◊ËÕß ’

°≈‘Ëπ√  ‡π◊ÈÕ —¡º—  ·≈–°“√¬Õ¡√—∫„π°“√∫√‘‚¿§ (p >

0.05) ‚¥¬¡’·π«‚πâ¡√–¥—∫™Õ∫¡“° (Table 5)

ª√‘¡“≥‚ª√µ’π·≈–‰¢¡—π¢ÕßÕ“À“√¢∫‡§’È¬«

 Ÿµ√∑’Ë 7 (∑”®“°·ªÑß¢â“«°≈âÕßº ¡) ‡§≈◊Õ∫°≈‘Ëπ√ 

∫“∫’§‘«√âÕ¬≈– 8 ‚¥¬πÈ”Àπ—° ´÷Ëß‡ªìπ∑’Ë¬Õ¡√—∫„π°“√

∫√‘‚¿§¥’∑’Ë ÿ¥ ‡∑à“°—∫√âÕ¬≈– 13.42 ·≈– 24.00 ‚¥¬

πÈ”Àπ—°·Àâßµ“¡≈”¥—∫ ‡ª√’¬∫‡∑’¬∫°—∫ª√‘¡“≥‚ª√µ’π

·≈–‰¢¡—π¢ÕßÕ“À“√¢∫‡§’È¬« Ÿµ√∑’Ë 1 ‡§≈◊Õ∫°≈‘Ëπ√ 

∫“∫’§‘«√âÕ¬≈– 8 ‚¥¬πÈ”Àπ—° ÷́Ëß∑”®“°·ªÑß¢â“«°≈âÕß

·µà‡æ’¬ßÕ¬à“ß‡¥’¬«‡∑à“°—∫√âÕ¬≈– 4.90 ·≈– 21.20 ‚¥¬

πÈ”Àπ—°·Àâßµ“¡≈”¥—∫ (Table 6) §ÿ≥¿“æ‚ª√µ’π¢Õß

Õ“À“√¢∫‡§’È¬« Ÿµ√∑’Ë 7 ‡§≈◊Õ∫°≈‘Ëπ√ ∫“∫’§‘«√âÕ¬≈– 8

∑”®“°·ªÑß¢â“«°≈âÕßº ¡¡’§ÿ≥¿“æ¢Õß‚ª√µ’π¥’¢÷Èπ ‚¥¬¡’

chemical score ¢Õß°√¥ Õ–¡‘‚π‰≈´’π‡∑à“°—∫√âÕ¬≈– 95

‡ª√’¬∫‡∑’¬∫°—∫ chemical score ¢Õß°√¥Õ–¡‘‚π‰≈´’π

¢Õß‚ª√µ’π¢ÕßÕ“À“√¢∫‡§’È¬« Ÿµ√∑’Ë 1 ‡§≈◊Õ∫°≈‘Ëπ√ 

∫“∫’§‘«√âÕ¬≈– 8 ∑”®“°·ªÑß¢â“«°≈âÕß·µà‡æ’¬ßÕ¬à“ß

‡¥’¬«‡∑à“°—∫√âÕ¬≈– 58 (Table 7) ´÷Ëß¡’ “‡Àµÿ‡π◊ËÕß¡“

®“°°“√‡ √‘¡‚ª√µ’π‚¥¬°“√‡µ‘¡·ªÑß∂—Ë«‡À≈◊Õß™π‘¥‰¢

¡—π‡µÁ¡·≈–·ªÑßß“æ√àÕß‰¢¡—π√âÕ¬≈– 45.00 ·≈– 5.00

Table 6 Chemical composition of the accepted brown rice snack formula 7 (coated with 8% barbecue

flavor) compared with brown rice snack formula 1 (made from brown rice flour alone) coated with

8% barbecue flavor.

Chemical composition Coated barbecue brown rice snack formula

(% dry weight) 1 7

Moisture 4.50 4.37

Fat 21.20 24.00

Protein 4.90 13.42

Ash 1.98 4.20

Crude fiber 0.32 0.47

Carbohydrate 71.60 57.89

Energy, cal/100 gram 497 501

Table 5 Organoleptic evaluation of brown rice snacks formula 7 coated with 8% and 10% of barbecue

flavor.

Characteristics Brown rice snack formula 7 coated with

8% barbecue flavor 10% barbecue flavor

Color 7.27a 7.20a

Odor 5.27b 6.40a

Taste 7.06a 7.06a

Texture 6.60a 7.07a

Acceptability 6.67a 7.20a

The figures on the same row with the same letter are not different (p > 0.05).
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‚¥¬πÈ”Àπ—°µ“¡≈”¥—∫≈ß„π·ªÑß¢â“«°≈âÕß°àÕπ∑”‡ªìπ

Õ“À“√¢∫‡§’È¬« Ÿµ√∑’Ë 7 ‡§≈◊Õ∫°≈‘Ëπ√ ∫“∫’§‘«√âÕ¬≈– 8

‚¥¬πÈ”Àπ—° ´÷Ëß·ªÑß∑—Èß Õß¥—ß°≈à“«∑’Ë‡µ‘¡≈ß‰ª¡’

ª√‘¡“≥¢Õß‚ª√µ’π Ÿß ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß‚ª√µ’π¢Õß

·ªÑ ß∂—Ë « ‡À≈◊Õß™π‘¥‰¢¡—π ‡µÁ¡¡’ª√‘¡“≥¢Õß°√¥

Õ–¡‘‚π‰≈´’π Ÿß ¥—ßπ—Èπ·ªÑß∂—Ë«‡À≈◊Õß™π‘¥‰¢¡—π‡µÁ¡

·≈–·ªÑßß“æ√àÕß‰¢¡—π “¡“√∂„™â‡ √‘¡ª√‘¡“≥·≈–

§ÿ≥¿“æ¢Õß‚ª√µ’π„πÕ“À“√¢∫‡§’È¬« Ÿµ√∑’Ë 7 ‡§≈◊Õ∫

°≈‘Ëπ√ ∫“∫’§‘«√âÕ¬≈– 8 „Àâ Ÿß¢÷Èπ·≈–∑”„Àâ ’ °≈‘Ëπ√ 

‡π◊ÈÕ —¡º—  ¢ÕßÕ“À“√¢∫‡§’È¬«¥—ß°≈à“«¥’¢÷Èπ®π‡ªìπ∑’Ë

¬Õ¡√—∫„π°“√∫√‘‚¿§ Ÿß ÿ¥ ¥—ß°≈à“«¢â“ßµâπ

≈—°…≥–ª√“°Ø¢ÕßÕ“À“√¢∫‡§’È¬« Ÿµ√∑’Ë 7

‡§≈◊Õ∫°≈‘Ëπ√ ∫“∫’§‘«√âÕ¬≈– 8 ‚¥¬πÈ”Àπ—° ´÷Ëß

¬Õ¡√—∫„π°“√∫√‘‚¿§¥’∑’Ë ÿ¥∑”®“°·ªÑß¢â“«°≈âÕßº ¡

·ªÑß∂—Ë«‡À≈◊Õß™π‘¥‰¢¡—π‡µÁ¡ ·≈–·ªÑßß“æ√àÕß ‰¢¡—π

√âÕ¬≈– 45 ·≈– 5 ‚¥¬πÈ”Àπ—°µ“¡≈”¥—∫¡’≈—°…≥–‡ªìπ

™‘Èπ ’Ë‡À≈’Ë¬¡º◊πºâ“∫“ß Ê ¢π“¥ 5 × 1 ´¡. ¡’  ’πÈ”µ“≈

ÕàÕπ‰¥â°≈‘Ëπ√ ∫“∫’§‘«æÕ¥’·≈–¡’√ À«“π¡—π‡§Á¡æÕ¥’

¡’‡π◊ÈÕ —¡º— ∑’Ë°√Õ∫πÿà¡·≈–æÕßøŸ¥’¡“° ÷́Ëß¥’°«à“Õ“À“√

¢∫‡§’È¬«®“°·ªÑß¢â“«°≈âÕßº ¡∑—Èß 6  Ÿµ√∑’Ë‡À≈◊Õ‚¥¬

‡©æ“–Õ¬à“ß¬‘Ëß Õ“À“√¢∫‡§’È¬« Ÿµ√∑’Ë 1 ‡§≈◊Õ∫°≈‘Ëπ√ 

∫“∫’§‘«√âÕ¬≈– 8 ‚¥¬πÈ”Àπ—° ∑’Ë∑”®“°·ªÑß¢â“«°≈âÕß

·µà‡æ’¬ßÕ¬à“ß‡¥’¬« ¡’ªí≠À“„π‡√◊ËÕß ’‡À≈◊Õß´’¥¡’°≈‘Ëπ

·ªÑß¢â“«°≈âÕß·√ß·≈–¡’√ ¡—π‡§Á¡ ‰¡à¡’√ À«“π·≈–¡’

‡π◊ÈÕ —¡º— ∑’Ë·¢Áß°√–¥â“ß‰¡à°√Õ∫·≈–‰¡àæÕßµ—« ¥—ßπ—Èπ

°“√‡µ‘¡·ªÑß∂—Ë«‡À≈◊Õß™π‘¥‰¢¡—π‡µÁ¡·≈–·ªÑßß“æ√àÕß‰¢

¡—π≈ß‰ª·∑π·ªÑß¢â“«°≈âÕß„π∫“ß à«π °àÕπ∑”‡ªìπ

Õ“À“√¢∫‡§’È¬«„πª√‘¡“≥√âÕ¬≈– 45 ·≈– 5 ‚¥¬

πÈ”Àπ—°µ“¡≈”¥—∫ ®–™à«¬∑”„Àâ ’ °≈‘Ëπ√  ¥’¢÷Èπ·≈–

‡π◊ÈÕ —¡º— ¢Õß§«“¡Õ“À“√¢∫‡§’È¬«¡’§«“¡°√Õ∫æÕßøŸ

¡“°¢÷Èπ ¡’ ’‡À≈◊Õß‡¢â¡¢÷Èπ·≈–°≈‘Ëπ·ªÑß¢â“«°≈âÕß≈¥

πâÕ¬≈ßµ“¡ª√‘¡“≥¢Õß·ªÑß∂—Ë«‡À≈◊Õß™π‘¥‰¢¡—π‡µÁ¡

Table 7 Essential amino acid composition of the accepted coated barbecue brown rice snack formula 7

compared with the coated barbecue brown rice snack formula number 1 and FAO/WHO standard.

Essential Amino acid mg/gm of protein of FAO/WHO3

amino acid Coated barbecue Coated barbecue

brown rice snack brown rice snack

formula 1 formula 7

Isoleucine 35 36 40

Leucine 65 71 70

Lysine 32(58)2 52(95)2 55

Methionine + Cystine 41 (117)1 30 (86)1 35

Phenylalanine + Tyrosine 60 80 60

Threonine 40 38 40

Tryptophan 12 16 10

Valine 45 40 50

1 ( - ) Chemical score (in parenthesis)

= amino acid content in protein of snack × 100

amino acid content in FAO/WHO standard

2 ( - ) Limiting amino acid with chemical score

3 Source : Food Composition Table for Use in East Asia (FAO, 1972)



«. ‡°…µ√»“ µ√å («‘∑¬.) ªï∑’Ë 33 ©∫—∫∑’Ë 4638

·≈–·ªÑßß“æ√àÕß‰¢¡—π∑’Ë‡µ‘¡≈ß‰ª„π·ªÑß¢â“«°≈âÕß°àÕπ

∑”‡ªìπÕ“À“√¢∫‡§’È¬«

 √ÿª

º≈®“°°“√∑”Õ“À“√¢∫‡§’È¬«®“°·ªÑß¢â“«°≈âÕß 7

 Ÿµ√ ( Ÿµ√∑’Ë 1 › 7) ‚¥¬„™â‡§√◊ËÕß«‘≈‡≈®‡∑§‡®Õ√å‰√‡´Õ√å

ª√“°Ø«à“Õ“À“√¢∫‡§’È¬« Ÿµ√∑’Ë 7 ∑”®“°·ªÑß¢â“«°≈âÕß

º ¡·ªÑß∂—Ë«‡À≈◊Õß™π‘¥‰¢¡—π‡µÁ¡ ·≈–·ªÑßß“æ√àÕß‰¢

¡—π√âÕ¬≈– 45 ·≈– 5 ‚¥¬πÈ”Àπ—°µ“¡≈”¥—∫ ·≈–

‡§≈◊Õ∫°≈‘Ëπ√ ∫“∫’§‘«√âÕ¬≈– 8 ‚¥¬πÈ”Àπ—°‡ªìπ∑’Ë

¬Õ¡√—∫„π°“√∫√‘‚¿§‡ªìπÕ¬à“ß¥’®“°ºŸâ™‘¡ Ÿß ÿ¥µàÕ

≈—°…≥–µà“ß Ê „π‡√◊ËÕß ’ °≈‘Ëπ√  ‡π◊ÈÕ —¡º— ·≈–°“√

¬Õ¡√—∫„π°“√∫√‘‚¿§ ¡’ª√‘¡“≥‚ª√µ’π·≈–‰¢¡—π

‡∑à“°—∫√âÕ¬≈– 13.42 ·≈– 24.00 ‚¥¬πÈ”Àπ—°·Àâßµ“¡

≈”¥—∫ ‡ª√’¬∫‡∑’¬∫°—∫ª√‘¡“≥‚ª√µ’π·≈–‰¢¡—π¢Õß

Õ“À“√¢∫‡§’È¬« Ÿµ√∑’Ë 1 ‡§≈◊Õ∫°≈‘Ëπ√ ∫“∫’§‘«√âÕ¬≈– 8

‚¥¬πÈ”Àπ—° ∑”®“°·ªÑß¢â“«°≈âÕß≈â«π‡∑à“°—∫√âÕ¬≈– 4.90

·≈– 21.20 ‚¥¬πÈ”Àπ—°·Àâßµ“¡≈”¥—∫ §ÿ≥¿“æ‚ª√µ’π

¢ÕßÕ“À“√¢∫‡§’È¬« Ÿµ√∑’Ë 7 ‡§≈◊Õ∫°≈‘Ëπ√ ∫“∫’§‘«√âÕ¬

≈– 8 ‚¥¬πÈ”Àπ—° ∑’Ë∑”®“°·ªÑß¢â“«°≈âÕß‡ √‘¡‚ª√µ’π

¥â«¬·ªÑß∂—Ë«‡À≈◊Õß™π‘¥‰¢¡—π‡µÁ¡·≈–·ªÑßß“æ√àÕß‰¢¡—π

√âÕ¬≈– 45 ·≈– 5 ‚¥¬πÈ”Àπ—°µ“¡≈”¥—∫ ¡’§ÿ≥¿“æ

¢Õß‚ª√µ’π¥’¢÷Èπ‚¥¬¡’§à“ chemical score ¢Õß°√¥

Õ–¡‘‚π‰≈ ’́π√âÕ¬≈– 95 ‡ª√’¬∫‡∑’¬∫°—∫Õ“À“√¢∫‡§’È¬«

 Ÿµ√∑’Ë 1 ‡§≈◊Õ∫°≈‘Ëπ√ ∫“∫’§‘«√âÕ¬≈– 8 ‚¥¬πÈ”Àπ—°

∑’Ë∑”®“°·ªÑß¢â“«°≈âÕß≈â«π‡∑à“°—∫√âÕ¬≈– 58 ®“°°“√

∑¥≈Õßπ’È √ÿª‰¥â«à“·ªÑß∂—Ë«‡À≈◊Õß™π‘¥‰¢¡—π‡µÁ¡ ·≈–

·ªÑßß“æ√àÕß‰¢¡—π‡ªìπ·À≈àß¢Õß‚ª√µ’π√“§“∂Ÿ°´÷Ëß

 “¡“√∂„™â‡ √‘¡‡¢â“‰ª„π·ªÑß¢â“«°≈âÕß°àÕπ∑”‡ªìπ

Õ“À“√¢∫‡§’È¬« ‡æ◊ËÕ„Àâ‰¥âÕ“À“√¢∫‡§’È¬«∑’Ë¡’ª√‘¡“≥·≈–

§ÿ≥¿“æ¢Õß‚ª√µ’π Ÿß¢÷Èπ ·≈–∑”„Àâ ’ °≈‘Ëπ√  ‡π◊ÈÕ

 —¡º— ¥’¢÷Èπ®π‡ªìπ∑’Ë¬Õ¡√—∫¢ÕßºŸâ™‘¡ Ÿß°«à“Õ“À“√

¢∫‡§’È¬« Ÿµ√∑’Ë‡À≈◊Õ ´÷Ëß‡ªìπ°“√„™âª√–‚¬™πå¢Õß

¢â“«°≈âÕß„Àâ°«â“ß¢«“ß¬‘Ëß¢÷Èπ „πÕÿµ “À°√√¡°“√∑”

Õ“À“√¢∫‡§’È ¬«„πÕπ“§µ‡ªìπ°“√‡æ‘Ë¡¡Ÿ≈§à “¢Õß

¢â“«°≈âÕß„Àâ¡“°¢÷Èπ ‚¥¬°“√π”¡“∑”‡ªìπÕ“À“√

¢∫‡§’È¬« ÷́Ëß‡ªìπ∑’Ë¬Õ¡√—∫„π°“√∫√‘‚¿§∑”„Àâª√–™“™π

‰∑¬‰¥â¡’‚Õ°“ ∫√‘‚¿§Õ“À“√¢∫‡§’È¬«∑’Ë¡’§ÿ≥§à“∑“ß

‚¿™π“°“√ Ÿß ·≈–¡’√“§“∂Ÿ° Õ—π®–‡ªìπª√–‚¬™πå·°à

 ÿ¢¿“æ¢Õßª√–™“™π‰∑¬‡ªìπ à«π√«¡
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